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fuge. It will accommodate a swing-out head for six 250-ml.
bottles and a large range of other swing-out, angle and
basket-type heads with all usual buckets, adaptors and
multiple carriers. Super-speed unit
available. All controls are grouped
in a single panel which can be hinged
right down for easy access to
the entire electrical
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FORTHCOMING MEETINGS
Ordinary Meeting of the Society, January 28th, 1955

AN Ordinary Meeting of the Society, organised by the Microchemistry Group, will be held at
7.30 p.m. on Friday, January 28th, 1955, at the School of Pharmacy, Bloomsbury Square,
London, W.C.1.

Special Meeting of the Society, February 2nd, 1955
A SPECIAL Meeting of the Society will be held at 6 p.m. on Wednesday, February 2nd, 1955,
in the Lecture Theatre of the Royal Institution, 21, Albemarle Street, London, W.1.

A lecture with practical demonstrations will be given by Professor G. Schwarzenbach,
Ph.D., of Zurich University, on “The Complexones and their Analytical Application.”

Annual General Meeting of the North of England Section, January 29th, 1955
THE Annual General Meeting of the North of England Section will be held at 2 p.m. on
Saturday, January 29th, 1955, at the Engineers’ Club, Manchester.

This will be followed immediately by an Ordinary Meeting of the Section, at which the
following paper will be presented—

“The Importance of Analysis in Industry,” by J. Haslam, D.Sc., F.R.L.C.

Annual General Meeting of the Scottish Section, January 19th, 1955

THE Annual General Meeting of the Scottish Section will be held at 12.45 p.m. on Wednesday,
January 19th, 1955, at Macvitties (Charlotte Rooms), 136, Princes Street, Edinburgh.

Joint Meeting of the Scottish Section with the Society of Glass Technology and the
Stirlingshire and District Sections of the Royal Institute of Chemistry and the
' Society of Chemical Industry, February 8th, 1955

A JoINT Meeting of the above bodies will be held at 6.30 p.m., on Tuesday, February 8th,
1955, at the Golden Lion, Stirling.
The following paper will be presented—

“Some Properties of Glasses in Relation to Composition,” by Professor H. Moore,
D.Sc., A.R.C.S., F.Inst.P.

The meeting will be preceded by an afternoon visit to the Alloa Glass Works.

Joint Meeting of the Western Section with the Local Sections of the Royal Institute
of Chemistry, the Chemical Society and the Society of Chemical Industry,
January 27th, 1955
A JoINT Meeting of the above bodies will be held on Thursday, January 27th, 1955, at Bristol

University, Woodland Road, Bristol.
The following paper will be presented—

“Recent Advances in Bacteriological Examination of Water Supplies,” by
Dr. E. Windle Taylor.



Annual General Meeting of the Microchemistry Group, January 28th, 1955

THE Annual General Meeting of the Microchemistry Group will be held at 7 p.m. on Friday,
January 28th, 1955, at the School of Pharmacy, Bloomsbury Square, London, W.C.1, and
will be followed by the Retiring Chairman’s Address.

Ordinary Meeting of the Physical Methods Group, January 18th, 1955
AN Ordinary Meeting of the Physical Methods Group will be held at 6.30 p.m. on Tuesday,
January 18th, 1955, at the Iron and Steel Institute, 4, Grosvenor Gardens, London, S.W.1.
The subject of the meeting will be “Solvent Extraction.”

COMMUNICATIONS ACCEPTED FOR PUBLICATION IN THE ANALYST

THE following communications have been accepted for publication in The Analyst, and are
expected to appear in the near future. It is not possible to enter into correspondence about
any of them.

“The Fractionation and Determination of Corticosteroids in Urine,” by E. R. Cook, Barbara
Dell and D. J. Wareham.

“A Method for Determining the Freezing Points of Biological Fluids,” by G. R. Hervey.

“The Determination of Dissociation Constants of Dibasic Acids,” by H. Irving, Mrs. H. S.
Rossotti and G. Harris.

“The Determination of Pectin Grade with the Ridgelimeter,” by H. C. Lockwood. (Note.)
“The Estimation of Amino-acids with Ninhydrin,” by E. W. Yemm and E. C. Cocking.

“An Improved Apparatus for the Determination of Gaseous Elements in Metals by Vacuum
Fusion on a Micro Scale,” by J. N. Gregory and D. Mapper.

““The Determination of Oxygen in Beryllium by the Vacuum Fusion Method on a Micro Scale
(with a Note on the Determination of Oxygen in Zirconium),” by J. N. Gregory and
D. Mapper.

“Simultaneous Absorptiometric Determination of Tantalum and Niobium in Ores,” by
A. E. O. Marzys.

“The Spectrophotometric Identification and Estimation of Parathion,” by A. L. Biggs.

“The Use of Ion-exchange Resins in the Analysis of Coal Ash,” by F. Ellington and L. Stanley.
(Note.)

“A Colorimetric Method for the Estimation of Methyl Bromide in Air,” by G. A. Lugg.
“The Determination of Methylpentoses,” by M. N. Gibbons. '
“Determination of Small Quantities of Thorium by Radioactivation,” by E. N. Jenkins.

“Recovery of Chloroform used in Dithizone Extraction,” by J. B. Mullin and J. P. Riley.
(Note.)

“Application of Paper-chromatographic Methods of Analysis to Geochemical Prospecting,”
by E. C. Hunt, A. A. North and R. A. Wells.

“Determination of Trimethylene Glycol in Crude Glycerine,” by W. Lazarus and T. H.
Newlove.

PRINTED BY W. HEFFER & SONS LTD., CAMBRIDGE, ENGLAND
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I HE Unicam SP.600 Spectrophotometer for the visible

region represents a nice combination of optical and electronic
design. A simple Littrow monochromator of high resolving
power with a glass prism is used to give continuous wave-
length selection between 3,6ooA and Io,oooA in a precise
and convenient manner. The vacuum photocell and amplifier
have a sensitivity that allows the use of narrow slit widths
with a corresponding freedom from spectral impurity. The
null-point measuring system eliminates internal circuit effects
and does not assume linearity of the amplifier. Alternative
battery or mains operation can be provided.

The SP.600 is highly sensitive and suitable for solutions of low
optical density as it will measure accurately small differences
in concentration. Operation is simple and rapid, up to four
samples being examined together, and readings are taken as
either optical density or percentage transmission. A series of
routine checks at one closely defined wavelength can be made
with the same ease as a complete absorption spectrum over the
wavelength range available. The spectrophotometer is strongly

built, requires little maintenance and is moderately priced.

Please write for the new

sllustrated leaflet which l ' N I C A M
describes the instrument

in detail. SPECTROPHOTOMETERS

UNICAM INSTRUMENTS LTD - ARBURY WORKS : CAMBRIDGE
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STANTON\ Synchro-Release’
\‘ N
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brings knives and bearings smoothly into contact without impact
—1ndependently of the ‘user

The most careful chemist could not release a balance more smoothly than
the Stanton “ Synchro-Release” device. So gently controlled is the automatic
motion of the “Synchro-Release” mechanism, that knife edges and bearings
are brought into contact swiftly, safely, accurately, without the slightest jarring
or vibration of impact no matter how hurried or unskilled the operator may be.

ALL STANTON balances can now be supplied with  Synchro-Release giving these
extra advantages :—

@ Safely controls arrestment as well as @ Simple, sturdy synchronous device—nothing to
release. g0 wrong.

@® No loss in weighing time. @ Facilitates training of laboratory personnel.

@ Ensures sustained accuracy on routine @ Reduces balance operating
weighings. costs.

@ SEND TODAY for illustrated leaflet giving full details of
this amazing new improvement.

Please send me a free copy of y

““ Contact without Impact.” I
Stanton Instruments Ltd., Dept, A2, 119 Oxlord '
Street, London., W.1.

AdAbess; omvmsmnasommminsmvinmsisssssessing I
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HIGH VACUUM PROBLEM?

*See us about the pumps!

METROVAC diffusion pumps have a wide range
of applications in industry. They are being used
for such diverse processes as the concentration of
vitamins, surface finishing by vacuum coating and
the refining of metals.

Whatever your own particular problem, Metrovick
engineers, with their wide experience in the design
and operation of high vacuum apparatus, can help
you to solve it.

- e Em Em o o m e E e o Em e e o = e o e

METROVAC

Diffusion Pumps
for

industrial applications

METROPOLITAN-VICKERS

ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER, 17

Vacuum Pumps
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laboratory glassware—

YOU NEED THIS CATALOGUE

Enlarged and improved plant now enables us to give immediate delivery of the
world’s best laboratory glassware. A copy of our new catalogue will gladly be sent

at your request.

QUICKFIT & QUARTZ LTD

INTERCHANGEABLE LABORATORY
GLASSWARE

Dept. O.A., ‘“Quickfit’> Works, Heart of STONE, Staffs
Phone: Stone 48|
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For your /
vital

Laboratory
work...

this is vital equiment

G s

Special hard porcelain for chemical and scientific use has

been produced by Royal Doulton for over 30 years.

It combines the following advantages :

® Excellent resistance to high temperatures and to thermal shock
caused by temperature fluctuations.

® The glaze, which is perfectly married to the body of the ware,
withstands the strain of heating up and cooling down.

® The use of first quality raw materials gives the finished product
high resistance to chemical attack.

® The raw materials are carefully selected to ensure freedom from
iron contamination.

@® High mechanical strength is apparent even in the thin-walled articles
normally used in laboratory practice.

Write for further details to
Doulton & Co. Limited,

Industrial Ceramics Division, |
Dept. AJ, Doulton House,
Albert Embankment,

London, S.E.1. LABORATORY PORCELAIN
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Incidental

information
No. 7

items of
interest from

our laboratory
notebooks

We are often asked whether Sodium Metaperiodate is available of
suitable purity for the determination of glycerol (Analyst 79, 69
(1954)). We always recommend H & W Code 7982 which is entirely
suitable for this purpose.

Indanetrione hydrate has of course, been used for many years as a
reagent for amino-acids. Now we see it is used for developing finger-
prints (Nature 173, 449 (1954) ). This hardly surprises us. The people
who make this reagent in our process laboratories have always left
their fingerprints on notebooks and records.

2 : 2'-Dihydroxy-6 : 6'-dinaphthyl disulphide H & W Code No.
3810.5 in conjunction with o-dianisidine H & W Code No. 3643
provides a useful method for the histochemical demonstration of
protein bound sulphydryl groups. See R. J. Barrnett and A. M.
Seligman, Science 116, 323 (1952).

<>

HOPKIN & WILLIAMS LTD

Manufacturers of pure Chemicals for Research and Analysis

FRESHWATER ROAD * CHADWELL HEATH -+« ESSEX
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" MINIATURE
pH METER

Catalogue Number A. 11084

DIRECT READING * BATTERY OPERATION
TEMPERATURE COMPENSATION
ROBUST * RELIABLE * EASY-TO-USE

PLEASE WRITE FOR FULL DETAILS

This new instrument brings the ad-
vantages of sub-miniature construction
to pH measurement, enabling a 4 valve
‘laboratory type’ circuit to be applied to
an instrument weighing no more than
4% lbs.

The front panel controls, for day to day
use, are protected from accidental move-
ment to ensure simple and reliable opera-
tion, whilst a clip-on back panel provides
easy access to the temperature compen-
sator and battery checking controls.
A wide range of electrode assemblies,
including specialised types, is readily
available.

The illustrations atove and to the left typify
the wide range of applications of this miniature
pH meter. It can be used by the laboratory
worker for rapid accurate titrations and pH
determinations. Its robust construction makes
it equally suitable for industrial conditions and
brings the advantages of ‘on-the-spot’ pH
measurement to a wide variety of processes of
which plating, tanning, textile scouring, dye-
ing, paper manufacture and food preserving
are but a few. Full advantage of its extreme
portability may be taken when used for
effluent and water supply measurements and
for soil, fertilizer and insecticide determina-
tions in the field.

SCIENTIFIC{)) [2INSTRUMENTS

W. G. PYE & CO. LTD - GRANTA WORKS - CAMBRIDGE
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CAMBRIDGE
TITRATION
APPARATUS

Can be adapted
for Karl Fischer
determinations

MAY WE SEND
SHEET U-247?

THIS compact, self-contained Potentiometric Outfit

may be usefully applied wherever a titration

method of determination is desirable. Itsimplifies CAM B R' DCE

the problem of determining “endpoints™ in coloured

solutions, and can be used for routine analyses by INSTRUMENT CO LTD

relatively inexperienced people. \CoSiie Hesd Office.. 1> GROSVENOR PLACE
X “LONDON, W %

More Accurate Colorimetry

Designed to meet the requirements of modern Long, evenly spaced density scale and

analytical methods, the Spekker Absorp- transmission scale.
tiometer _incorporates the following useful Easily accessible slides for filters, remote
features in a very convenient form. from heat of light source.
Mains operation self-stabilised. Non-corrodible cell holder and cover.
Wear-free measuring device of permanent Quickly adapted for Fluorimetry and
accuracy. Nephelometry.
[ ' , ; QUICK DELIVERY

Werite for booklet CH244 (K12)

HILGER & WATTS LTD.
HILGER DIVISION

98 St. Pancras Way, Camden Road
London, N.W.1, England

Telephone : GULliver 5571

D

Member of the Scientific Instrument
Manufacturers’ Association and of SCIEX

The Spekker Photoelectric Absorptiometer
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PROCEEDINGS OF THE SOCIETY FOR ANALYTICAL CHEMISTRY

ORDINARY MEETING

AN Ordinary Meeting of the Society, organised by the Biological Methods Group, was held
at 6.45 p.m. on Wednesday, November 3rd, 1954, in the meeting room of the Chemical Society,
Burlington House, London, W.1. The Chair was taken by the President, Dr. D. W. Kent-
Jones, F.R.I.C.

The subject of the meeting was ‘“The Biological Evaluation of the Purity of Water and
Effluents’” and the following papers were presented and discussed: “Introduction” by B. A.
Southgate, Ph.D., D.Sc., F.R.I.C.; “Measurement of Toxicity to Fish,” by D. W. M. Herbert,
B.Sc., M.I.Biol.; “Some Aspects of the Biology of Polluted Rivers,” by J. E. Forrest, B.Sc.,
Ph.D., M.I.Biol.; “Determination of the Safety of Water,” by E. Windle Taylor, M.A., M.D.,
D.P.H., M.R.C.S., L.R.C.P., Barrister-at-Law.

JOINT MEETING

A JoIiNT Meeting of the Society with the Oils and Fats Group of the Society of Chemical
Industry was held at 7 p.m. on Wednesday, December 1st, 1954, in the meeting room of the
Chemical Society, Burlington House, London, W.1. The Chair was taken by the President
of the Society for Analytical Chemistry, Dr. D. W. Kent-Jones, F.R.I.C., who was
accompanied on the platform by Dr. K. A. Williams, F.R.I.C., A.Inst.P., Chairman of the
Oils and Fats Group.

The subject of the meeting was ‘“Methods for the Chemical Determination of Vitamin
A” and the following papers were presented and discussed: “Comment on the Determination
of Vitamin A in Natural Products and especially Cod-liver Oil,” by Professor R. A. Morton,
Ph.D,, D.Sc, F.R.I.C., F.R.S,, and F. Bro-Rasmussen, M.Sc.; “Chromatographic Separation
of Vitamin-A-active Compounds in Cod-liver Oil,” by F. Bro-Rasmussen, M.Sc., W. Hjarde
and Olga Porotnikoff; “A Modified Method for the Spectrophotometric Estimation of Vitamin
A in Margarine,” by J. W. Lord, M.Sc., F.R.I.C., and Pauline M. Bradley, B.Sc,

NEW MEMBERS

ORDINARY MEMBERS

James Borrowdale, B.Sc. (Lond.); Gareth Samuel Llewellyn, B.Sc. (Wales); Kenneth Neville
Reed, B.Sc. (Lond.).

Junior MEMBER
George Russell Nugent.

NORTH OF ENGLAND SECTION anp MICROCHEMISTRY GROUP

A JoINT Meeting of the North of England Section, the Microchemistry Group and the
Sheffield, South Yorkshire and North Midlands Section of the Royal Institute of Chemistry
was held at 7.30 p.m. on Friday, October 15th, 1954, at The University, Sheffield. Dr. D. H.
Peacock, M.A., F.R.I.C., Chairman of the Sheffield, South Yorkshire and North Midlands
Section of the Royal Institute of Chemistry, presided.

The following papers were presented and discussed: ‘“The Microchemical Determination
of Nobium and Tantalum,” by A. A. North, B.Sc., A.R.I.C.; “A Statistician’s Approach to
Sampling Problems,” by D. R. Read, B.Sc., A.R.I.C. A film entitled “The Technique of
Sampling”’ was shown by courtesy of Imperial Chemical Industries, Ltd.

725
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SCOTTISH SECTION

AN Ordinary Meeting of the Section was held at 7.15 p.m. on Wednesday, October 27th,
1954, in the Central Station Hotel, Glasgow. The Chair was taken by Mr. R. S. Watson,
F.R.L.C., and visitors included representatives of the Scottish Beekeepers’ Association.

The following papers were presented and discussed: “The Determination of Sodium
€Carboxymethyl Cellulose,” by K. Sporek, M.A., and A. F. Williams, B.Sc., F.R.L.C.: “The
Properties of Ling (Heather) Honey,” by T. J. Mitchell, Ph.D., A.R.T.C., A.M.I.Chem.E.,
F.R.I.C. .

WESTERN SECTION

AN Ordinary Meeting of the Section was held at 2.30 p.m. on Saturday, November 13th, 1954,
at the premises of Messrs. Treharne & Davies, Merton House, Bute Crescent, Cardiff. The
Chair was taken by Mr. H. J. Evans, B.Sc., F.R.I.C.

The following paper was presented and discussed: ““Gas-phase Chromatography as an
Analytical Technique,” by C. J. Hardy, B.Sc. (see summary below).

GAS-PHASE CHROMATOGRAPHY AS AN ANALYTICAL TECHNIQUE

Mg. C. J. HARDY described the development of gas-phase chromatography as a
technique for the separation and estimation of volatile substances. The basic principles
were briefly outlined and apparatus and practical methods of analysis were described in
detail. Separations of substances by differential adsorption on, or desorption from,
charcoal and similar adsorbents were compared with those obtained by the newer James
and Martin technique on gas - liquid- partition columns.

Intensive research by many workers during the last two years on the development
of apparatus and the semi-micro analysis of gases and liquids was summarised. Examples
to illustrate the methods and results were given from the author’s own work on the
separation and determination of halogenated hydrocarbons, aliphatic hydrocarbons and
alkyl esters. Gas-phase chromatography has been shown to be applicable to specific
problems such as the analysis of intermediates and final products in gaseous reactions.
An example of the analysis of products in a gaseous reaction between ethyl nitrite and
nitrogen dioxide was given in detail.

Gas-phase chromatography was compared with fractional distillation and mass and
infra-red spectrometry as a technique for the separation of closely related compounds
and complex mixtures. Its use for the preparation of certain pure substances was
considered. The advantages of gas-phase chromatography over other analytical methods
and its potential applications in many fields were discussed.

PHYSICAL METHODS GROUP

THE Forty-seventh Ordinary Meeting of the Group was held at 7.15 p.m. on Friday, October
22nd, 1954, at the Physical Chemistry Laboratory, South Parks Road, Oxford. The meeting
was held jointly with the London Section of the Royal Institute of Chemistry. The Chairman
of the Group, Mr. A. A. Smales, B.Sc., F.R.I.C., presided.

The subject of the meeting was ““Radiochemistry”” and the following papers were presented
and discussed: “Assay Equipment for a Radiochemical Laboratory,” by J. E. Johnston,
Ph.D. (see summary below); “The Determination of Gamma Isomer in Crude Benzene
Hexachloride by a Carbon-14 Isotope Dilution Method,” by D. E. Palin, B.Sc., Ph.D.,
A.Inst.P.; “The Physical and Analytical Control of the Radioactive Effluent from A.E.R.E.,
Harwell,” by R. H. Burns, B.Sc., F.R.I.C. (see summary below). The meeting was preceded
by a visit to A.E.R.E., Harwell.

Assay EQUIPMENT FOR A RADIOCHEMICAL LABORATORY

Dr. J. E. JouNsTOXN briefly outlined the measurement of radioactive isotopes by
lonisation chambers, proportional counters, Geiger counters and scintillation counters.
The features of each of these instruments of possible interest to the analytical chemist
were described, such as sensitivity, stability and specialised applications, as well as a list
(including cost) of the electronic equipment required for each of the measuring methods.
Three years’ experience in the Isotope School with equipment supplied by the various
manufacturers was described.
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THE PHYSICAL AND ANALYTICAL CONTROL OF THE RADIOACTIVE
EFrLUENT FROM A.E.R.E., HARWELL

Mr. R. H. BURNs gave details of the permissible levels of activity in the effluent
from the Atomic Energy Research Establishment. These levels were based on the
internationally accepted drinking-water tolerances for radioactive isotopes. In order
to ensure that the limits laid down were not exceeded, it was necessary to estimate the
radium and other alpha emitters, and calcium and strontium and the other beta-active
isotopes in the liquid wastes. Details of the methods developed for this analytical
control were given.

The main source of activity in the effluent was derived from the isotopes formed
during the fission of uranium. These fission products were numerous and very varied in
chemical character. Brief details were given of the treatment processes used to
decontaminate the effluent before discharge to the river Thames.

Physical control of the waste material was accomplished by the design of special
containers, a separate active drainage system and treatment in a plant erected for this
purpose. A description was given of the controls exercised at each stage of the disposal
system from the laboratories to the Thames.

The Analysis of Analogues

A Development of the General Theory of Partition and its Application
to the Determination of Cyanocobalamin and Hydroxocobalamin
in Mixtures
By J. G. HEATHCOTE axp P. J. DUFF

A unique relationship exists between the composition of a mixture of
analogues and the apparent partition coefficient, as measured by some common
property. When combined with a spectrophotometric assay technique, this
relationship provides a quick and easy method of determining the percentages
of hydroxocobalamin and cyanocobalamin present in mixtures. There is
good agreement between the experimental results and the theoretical values.

METHODS of determination of cyanocobalamin, in its mixtures with hydroxocobalamin, by
spectrophotometric assay at 361 mu suffer from the serious disadvantage that the chief
absorption peaks of the two vitamins are close together.:2:3 A method recently described?
is based on the destruction of hydroxocobalamin by heating it with ascorbic acid, the residual
cyanocobalamin being assayed microbiologically. The accurate determination of small percent-
ages of the hydroxo analogue in this way, however, requires tedious replication. The majority
of samples of vitamin B,, (cobalamin) prepared commercially for clinical use should be
capable of more precise and simple physico-chemical determination provided only that
the property measured discriminates sufficiently between these different forms of the vitamin.
The partition coefficient between a suitable solvent and water has been used for the detection
of traces of hydroxocobalamin in cyanocobalamin,® and a preliminary application of this
property to the quantitative determination of either component in their mixtures has now
been reported.®

The technique of partition and analysis of the separated phases is, of itself, not new.
It was applied, for instance, by Werkman ef al.7-8:%:1° to the determination of two or more
acids together in solution and also by Wright and Grovel! to the determination of penicillins
K and G. In this paper, however, the theory of partition has been developed in a novel way
to give an exact formula capable of general application to the determination of analogues in
their mixtures. The only assumption that has been made, apart from the conditions usually
considered necessary for the determination of partition coefficients, is that each component
of the mixture is distributed independently of any other component. The following theo-
retical treatment deals with mixtures of two components only, a similar, although slightly
more complicated, treatment being applicable to mixtures of three components.
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THEORETICAL CONSIDERATIONS

Let xg of A and y g of B be distributed between Vs litres of solvent (saturated with
water) and V litres of water (saturated with solvent). Let the equilibrium concentrations in
the two phases be [4]s, [A]w, [B]s and [Blw, where the subscripts refer to the phases.

If the two compounds A and B are not associated (or dissociated) in solution, the parti-
tion coefficients will, generally, be constant and independent of concentration at low concen-
trations. If, in the mixture, they are also partitioned independently, then—

[A]s = Ka[d4]w and [B]s = Kg[Blw,
but x = Vs[d]s + Vwldlw = (VsKa + Vw) [Alw

KAx

wnd W= ver 7w

X
hence, AW = 7oRa + Vw

K
Similarly, [Blw = —VvsK—:——_mand [Bls = Vg—lg::-y—lfw

The apparent partition coefficient for the mixture is defined as—

K — Concentration of mixed solute in solvent _ [4]s + [Bls
~ Concentration of mixed solute in water [A]lw + [Blw
Kax Kgpy
_ VsKa+Vw = VsKp+ Vw
x y ;

VRa T Vw | Veka + Vw

If the percentages of A and B in the original mixture are, respectively—

100x 100y
X = and Y = —,
x+y x4y
KX KgY
Vs + Vs
— Ka+1 = Kpg+1
Vw Vw
then K =
X Y
s o1 Byt
7 A+ Vw B

from which it will be seen that, for a given solvent to water ratio, there is a unique relationship
between the apparent partition coefficient and the composition of the original mixture.

Previously,® values were reported for the partition coefficients of cyanocobalamin and
hydroxocobalamin between benzyl alcohol and water at 21° to 22° C and at pH 6-2 of 0-78
and 0-055, respectively. From these values (or other values determined under other standard
conditions) the apparent partition coefficient, K, can be calculated for any given mixture.
These calculated values of K can be plotted against the percentage of one or other cobalamin
to give a curve from which other values can be interpolated.

EXPERIMENTAL
ANALYSIS—

All analyses were conducted in subdued light. A Unicam SP500 quartz spectrophoto-
meter was used. '

As the determination of the apparent partition coefficient in the present method is based
on spectrophotometric absorption, the determination of the total cobalamin in each phase
must be performed at the wavelength at whlc_h both components possess the same extinction.
This (isobestic) point was determined experimentally to be at 355-6 mu, but it was found
that no appreciable error was introduced if measurements were made at 356 mu. At this
wavelength the specific extinction coefficient for each cobalamin was found to be 174. The
same value was determined for cyanocobalamin in the solvent phase. The exact determina-
tion of the specific extinction coefficient of hydroxocobalamin in the solvent phase proved to
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be more difficult owing to the extremely slow dissolution of the compound. The determina-
tion is complicated further by a slow but gradual decomposition of the vitamin as it dissolves,
even in the absence of light, owing no doubt to traces of some reducing agent (possibly
benzaldehyde) from which it is difficult to free the benzyl alcohol entirely. However, pro-
vided that readings are taken reasonably soon (4 to 1 hour) after preparing the solution, the
value for Ei%, at 356 mp (160) is not much different from that (174) obtaining in the
aqueous phase. In practice, the low solubility of hydroxocobalamin in the solvent phase
ensures that no significant error arises from this source during the determination of the par-
tition coefficient. The total cobalamin concentration in each phase is evaluated by

%_;:)tl—?;if pg per ml and the apparent distribution coefficient for any particular mixture, there-

fore, is given experimentally by—
K — E at 356 (solvent)
«  E at 356 (water)

As the isobestic point lies on the sides of the respective wave bands of the two vitamins,
any shift in the calibration of the spectrophotometer such as might result from variations in
ambient temperature could, theoretically, be important with certain mixtures. The calibra-
tion should, therefore, be checked from time to time on the peak of the cobalamin band at
361 my, a linear correction for any shift being then applied, if necessary. In practice the
results at each end of the binary concentration range were remarkably good (see Table I).

DETERMINATION OF THE APPARENT PARTITION COEFFICIENT—

Solutions were first assayed for their total cobalamin content at 356 mpu, a suitable
concentration range for accuracy being 50 to 80 ug per ml. Three 20-ml aliquots of the
solution to be assayed were transferred by pipette into 100-ml separating funnels; the solutions
were shaken for two minutes with 20 ml of dry benzyl alcohol and allowed to stand for 5
minutes. The shaking and standing were repeated twice to ensure equilibration of the phases.
Then 15 ml of the lower, solvent, phase were transferred to a centrifuge tube and 15 ml of the
aqueous phase to another tube. After centrifugation, 4 ml of each phase were transferred by
pipette to test tubes and clarified with 1 ml of ethanol. The optical densities of the two
phases were read at 356 mu against the appropriate blanks, the temperature being maintained
in the range 20° to 22° C. Solid samples were more conveniently dissolved in a measured
quantity of water that had previously been brought to equilibrium with benzyl alcohol,
the solvent then used being benzyl alcohol equilibrated with water. In this way, the correc-
tion to find the true ratio of the phase volumes was obviated. The effect of alteration in the
phase to volume ratio is discussed below. When a ratio of unity is used, solutions containing
about 20 pg of mixed vitamin per ml are approaching the lower limit of the method for
accuracy and at this concentration the extinction of the benzyl alcohol becomes the limiting
factor.

PURITY OF THE BENZYL ALCOHOL—

Commercial benzyl alcohol frequently contains both benzaldehyde and benzoic acid, the
former having some absorption at around 360 mu. Distillation, even under reduced pressure,
did not always produce the desired reduction in optical density, but a simple washing tech-
nique proved to be quite effective. The benzyl alcohol was shaken twice with a saturated
solution of sodium bisulphite and then, after washing with water, with a 15 per cent. w/v
solution of sodium bicarbonate. The benzyl alcohol was finally washed well with distilled
water. When low concentrations of the vitamin (20 ug per ml or less) are being examined,
the extinction, E,., at 356 mu, of the benzyl alcohol should not exceed 0-1 and when, in
addition, the samples contain high percentages of hydroxocobalamin, this figure should not
be greater than 0-05.

RESULTS AND DISCUSSION

Two solutions, one of cyanocobalamin and the other of hydroxocobalamin, were made in
distilled water to exactly the same concentration (80 ug per ml). From these standards, a
series of solutions of mixed cobalamins was prepared. It will be seen from Table I that there
is excellent agreement between the experimentally determined values of the apparent partition
coefficient and the theoretically derived values.
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TasBLE 1
ANALYSIS OF CYANOCOBALAMIN AND HYDROXOCOBALAMIN IN MIXTURES
Cyanocobalamin Partition coefficient Cyanocobalamin

taken in , A — found in
mixture, Found Calculated* mixture,

% %

920 0-667 0-662 90-4

80 0-550 0-559 79-0

70 0-472 0-469 70-2

60 0-388 0:389 59-9

50 0:320 0-318 50-4

40 0-267 0-254 42-2

30 0-195 0-197 29-6

20 0-147 0-145 20-2

10 0-096 0-098 9-8

* Equal volumes of dry benzyl alcohol and water were taken; under these conditions Vs/Vw = 1-11.

As hydroxocobalamin is a weak base,? its partition coefficient is affected by alterations
in pH (see, for example, Smith, Ball and Ireland®®) and, if the determinations are performed
under different conditions, the partition coefficients of the pure vitamins should be re-deter-
mined. This is, however, of little practical significance over the pH range 3 to 6-5 unless the
concentration of the hydroxocobalamin in the mixture is greater than 50 per cent. The
effect of salt concentration on the partition ratios is worth further investigation in view of the
modern tendency to make up clinical samples in this way.

Throughout the foregoing work, a phase volume ratio (Vs/Vw) of unity—or unity cor-
rected for mutual solubility of the solvents—has been chosen for simplicity and convenience.
Bush and Deusen* deduced from empirical considerations, however, that in order to get each
solute well separated from the other Vs/Vw should be adjusted so that the fraction of solute
A in the solvent phase is equal to the fraction of solute B in the aqueous phase, then—

Vs _ /1
Vw AN KaKp'
Applying this to cyanocobalamin and hydroxocobalamin under the present conditions, the

most efficacious phase volume ratio is that for which Vs/Vw = J 0'78><1%0—0_55 or about

5to 1. This factor can be made use of with advantage when the concentration of hydroxo-
cobalamin is low.

In practice, the method has proved useful in checking the purity of samples of cyano-
cobalamin and in determining the percentage of hydroxocobalamin in samples of theoretical
purity as judged by the standard method of assay for cyanocobalamin.’s,16 The latter
method, however, is not strictly applicable in the presence of hydroxocobalamin. Elsewhere,
attention has been drawn to the anomalous position of this analogue, which, despite similar
clinical activity??.18,1% and freedom from toxicity, is nevertheless excluded from the pharma-
copoeias of both America and Britain.

The authors thank the Directors of the Distillers Company (Biochemicals) Limited for
permission to publish.
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The Determination of Lead in Cocoa with a
Square-wave Polarograph

By D. J. FERRETT, G. W. C. MILNER anxp A. A. SMALES

The rapid determination of less than 1 p.p.m. of lead in a sample of cocoa
is described. The residues produced when 2 to 3-g samples of cocoa are ashed
at 500° C are dissolved in hydrochloric acid and the lead in solution is deter-
mined directly by means of a square-wave polarograph. The blanks in this
procedure are equivalent to 0-005 p.p.m. or less of lead. Although the blanks
are greater when a 0-5-g sample of cocoa is wet oxidised with nitric and
perchloric acids, the results confirm those determined by the dry-ashing
method.

THE standard techniques for the determination of lead in foodstuffs require the use of con-
siderable quantities of a large number of reagents. This is especially true when wet-oxidation
techniques are used. The problem of controlling the amount of lead in the reagents used
makes difficult the determination of 1 p.p.m. or less of lead. A sample of cocoa has been
recently submitted to these techniques by a number of analysts and the blanks in the deter-
minations were almost as great as the lead content reported.!

One method of overcoming these difficulties would be to dry-ash the cocoa, dissolve the
ash in hydrochloric acid and determine the lead polarographically. Unfortunately, unless
large quantities of sample are taken, normal polarographic techniques are insufficiently
sensitive for this method. Barker and Jenkins? have shown recently, however, that concen-
trations of reversibly reducible metal ions of about 10~7 M can be determined with a square-
wave polarograph. Such determinations have the additional advantage over normal
polarographic techniques that they are not so seriously interfered with by the presence of
lons with more positive half-wave potentials. During an investigation of the applications

of square-wave polarography in analytical chemistry, we determined the lead in this cocoa
sample.

EXPERIMENTAL
REAGENTS—

Nitric acid, T0 per cent. and perchloric acid, 60 per cent.—These acids were the B.D.H.
“lead-free” grade, i.e., they contained less than 0-005 p.p.m. of lead.

Redistilled water—This was further purified by passage through a mixed-bed ion-exchange
column followed by a further distillation from potassium permanganate solution, the final
product being collected in polythene containers. (Water from the column was found injtially
to give no lead step on the square-wave polarograph. When it was boiled with lead-free nitric
acid, however, a lead step appeared. Some lead presumably passed out of the column in the
form of an organic complex that was not detectable with the square-wave polarograph, this
complex being decomposed on boiling with acid.)

Hydrochloric acid—A constant-boiling mixture, distilled into a polythene container from
a (1 4 1) mixture of the purified water and Polaritan hydrochloric acid.
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PROCEDURE FOR DRY OXIDATION—

The sample of cocoa was dried at 105° C for three hours and about 3 g were weighed into
a flat-bottomed silica dish of 7 cm diameter, which had been previously cleaned by fusing
potassium bisulphate in it followed by treatment with boiling nitric acid. This cleaning
treatment was found to be essential for removing the last traces of lead from the surface of the

IB
A
C ———C
- 1 1 Lt
—-050 —040 -030 ~045 -040 —035
(a) Potential against mercury-pool anode, volts (b) Potential against mercury-pool anode, volts

8
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C
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(c) Potential against mercury-pool ancde, volts E®(d) Potential against mercury-pool anode, volts

Fig. 1. Current - voltage curves: (a) for 2-ml aliquot of solution from dry-ashed
cocoa (sample D in Table II). Lines A, B and C represent three possible base lines
(see text). (b), (¢) and (d) are similar curves with 0-1, 0-3 and 0-5 ml, respectively, of
standard lead solution, 1-11 ug per ml, added

silica. The cocoa was then heated in a muffle furnace controlled at 500° C. A good supply
of air was maintained during the combustion. A silica plate was held 1 cm above the dishes
to prevent entry of dust. After the sample had been heated for an hour, a few drops of
nitric acid (totalling less than 0-5 ml) were added to aid the oxidation of the last traces of
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organic matter. The cocoa was then reheated at 500° C until the residue was colourless
(usually for a further 20 minutes). After the dish had cooled, 1 ml of hydrochloric acid
and 1 ml of water were added, and the ash was dissolved by gentle warming. The solution
was then washed into a 10-ml calibrated flask. An identical procedure was carried out
simultaneously on an empty dish to serve as a blank. Then 2 ml of the solution were trans-
ferred by pipette to the polarographic cell. Nitrogen was bubbled through the cell for
10 minutes and the current - voltage curves were recorded automatically between — 0-30 and
—0-50 volt against the mercury-pool anode.

Measured height

—045  —040 —035
T SSRGS SRS S
Potential against mercury-pool anode, volts

Fig. 2. Current - voltage plot for blank solution; sensitivity is
4 times greater than in Figs. 1 (a), (b), (¢) and (d)

A typical polarogram for a cocoa sample (D in Table II) is shown in Fig. la. The
derivative nature of the instrument produces a peak that is superimposed on a steeply falling
background owing to the reduction of an impurity with a more positive half-wave potential.
This peak height has to be corrected for the background current, and there are a number of
methods by which this correction may be estimated.

Line A represents the best straight line that can be drawn through the nearest points on
both sides of the peak.

Line B represents a fitted standard curve intercepting the maximum number of points
on both sides of the peak.

Line C represents the background current when there is no overlap from the preceding
peak.

Figs. 15, 1c and 14 show the effect of additions of 0-1 ml, 0-3 ml and 0-5 ml of a standard
lead solution containing 1-11 ug of lead per ml to the cocoa sample. From Table I, which
shows the corrected increments, it can be seen that Line A gives the most consistent incre-
mental results.

TaBLE I
EQUIVALENT INCREMENTS OF PEAK HEIGHT

Scale divisions per 0-1 ml of standard lead solution (corrected for increase in volume)

Line A Line B Line C
2-36 1-82 —0-95
2-51 2-08 +0-69
2:55 2-26 +1-50

Fig. 2 shows a typical polarogram of a blank solution. This has been recorded at 4 times
the sensitivities selected for the polarograms reproduced in Fig. 1, as interferences in the blank
solution are considerably less.

Results obtained by the technique described above are shown in Table II.

In view of the agreement between the above four results and as the blanks were only
about 5 per cent. of the total lead found, it was considered that the figure of 0-69 p.p.m.
represented the true lead content of the cocoa, but this will only be correct if no lead is lost
during the dry ignition. Such losses, e.g., by volatilisation, have been suggested inthe
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literature,® and it was therefore decided to confirm this value for lead by the use of a wet-
oxidation technique to destroy the organic matter present. With such a technique, there is
no risk of loss of lead by volatilisation, but the lead in the blanks would be much higher than
the values reported in Table I, as relatively large volumes of acid are necessary for the wet
oxidation. However, these quantities were kept to a minimum by decreasing the sample
weight to 0-5 g.

TasLE II

RESULTS FOR LEAD IN COCOA BY A DRY-IGNITION TECHNIQUE

Sample Weight of cocoa taken, Total lead found, Lead in blank, Lead in cocoa,
g p-p.m. p-p-m. p-p-m.
A 4-30 0-67 0-03 0-64
B 2:90 0-73 0-05 0-68
C 2:90 0-76 0-03 0-73
D 2-90 0-76 0-05 0-71

Average value = 0-69

PROCEDURE FOR WET OXIDATION—

A 0-5-g sample of the dried cocoa was weighed into a 250-ml Hysil-glass beaker, 2 ml of
perchloric acid and 3 ml of nitric acid were added and the solution was heated. Entry of
dust was prevented by a watch-glass. When fumes of perchloric acid appeared in the beaker,
the oxidation proceeded rapidly and it proved necessary to make further additions of nitric
acid (totalling about 7 ml) at this stage to prevent carbonisation. The solution was then
evaporated to dryness. The residue was coloured, indicating that the oxidation was incom-
plete. Then 2 ml of nitric and 2 ml of perchloric acids were added, the sides of the beaker being
washed with these acids to remove any condensed organic vapours, and the solution was again
evaporated to drymess. After this second evaporation the residue was colourless. Then
1 ml of hydrochloric acid and 1 ml of water were added and the residue was dissolved by gentle
warming. The solution was washed into a 10-ml calibrated flask and polarograms were
recorded as described above. An idential procedure was carried out simultaneously upon an
empty beaker to serve as a blank.

TaBrLe III
RESULTS FOR LEAD IN COCOA BY WET-OXIDATION TECHNIQUE
‘Weight of cocoa taken, Total lead found, Lead in blank, Lead in cocoa,
g p.p.-m. p-p-m. p.p.m.
0-50 1-17 0-45 0-7(2)
0-50 1-12 0-38 0-7(4)

Average value = 0-7(3)

CONCLUSIONS

About 1 p.p.m. of lead in cocoa can be determined rapidly and reasonably accurately after
dry ignition, by means of a square-wave polarograph. The small quantities of reagents needed
make the blanks in such determinations extremely small compared with standard methods of
lead analysis.

The confirmation of these results, by the wet-oxidation technique, proves the reliability
of the dry-oxidation method. The agreement between the two sets of results shows that lead
losses from the cocoa sample heated at 500° C are negligible.
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An Impurity Compensated Polarographic Method for
the Determination of the Gamma Isomer in
Technical Benzene Hexachloride
By J. WATT

A method is described for the determination of the biologically active
gamma isomer in technical benzene hexachloride. The apparent amount of
gamma isomer in the material is determined by a normal polarographic
procedure, and a correction is made for interference by impurities present in
the technical material. This correction is obtained from a polarographic
comparison of two saturated solutions of the gamma isomer. One solution
contains only the pure isomer and the other, being prepared from a known
weight of the technical sample together with an excess of the gamma isomer,
contains in addition those impurities that interfere with the determina-
tion of the apparent gamma isomer content. The results agree closely
with those by other methods, including chromatographic, infra-red and
isotope-dilution analysis. The precision of a single determination is about
+5 per cent. expressed as 95 per cent. confidence limits. The method is
applicable to any technical mixture of benzene hexachloride.

Or the methods available for the determination of the gamma isomer of benzene hexachloride
(y-hexachlorocyclohexane), polarographic analysis! is one of the most convenient for routine
work. However, it has been recognised for some time that the polarographic determination
of the gamma isomer in technical material gives high results owing to the presence of im-
purities that produce polarographic waves that partly coincide with the wave for the gamma
isomer. Several methods?:3:4:5:6 have been proposed for eliminating this interference, each
method being based on the behaviour of certain isomers of heptachloro- and octachloro-
cyclohexanes that have been identified in the crude product. Although these substances are
probably principally responsible for the interference, no evidence has been recorded to support
this, nor has the possible effect of other impurities been considered.

The method described in this paper consists of two determinations, one of the apparent
gamma isomer by a straightforward polarographic technique and the other of the total
interference due to impurities normally present in the technical material. Besides being
suitable for crude benzene hexachloride, the method is also applicable, with some slight
modifications, to other grades of technical material. The types of technical material for
which it has been used are as follows—

Crude benzene hexachloride, which contains 8 to 15 per cent. of gamma isomer and
50 to 70 per cent. of alpha isomer.

Gamma-isomer concentrate, which contains 20 to 65 per cent. of gamma isomer and 10
to 30 per cent. of alpha isomer.

Gamma benzene hexachloride, which contains 80 to 100 per cent. of gamma isomer.

Alpha - beta residues, which contain 0 to 2 per cent. of gamma isomer and 90 to 100
per cent. of alpha isomer.

The supporting medium used for polarographic examination is that recommended by
Ingram and Southern,! and consists of a solution of 1 per cent. of potassium iodide and
0-005 per cent. of gelatin in a mixture of equal volumes of absolute ethanol and water. This
was also found to be a suitable solvent for use in assessing the interference by impurities. The
measurement of the polarographic wave for the gamma isomer is performed by observing the
diffusion current at two fixed potentials, and thus the determination may be made with a
simple and inexpensive manually operated instrument.

In the determination of the apparent amount of gamma isomer in crude benzene hexa-
chloride and alpha - beta residues, it has been shown that certain precautions must be taken
to ensure that there is complete extraction of the gamma isomer and interfering impurities
and furthermore that allowance must be made for effects due to the presence of a preponder-
ance of the alpha isomer, which, in the solvent used, is con51derab1y less soluble than the
gamma isomer.
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The underlying principle of the method by which the interference due to impurities is
assessed is that described by Thorp?; this method was subsequently used by Willermain® in
a gravimetric - solubility method for the isomeric analysis of benzene hexachloride. If an
excess of gamma isomer is thoroughly shaken with the above supporting medium, at a con-
trolled temperature, and the resulting solution is examined polarographically, a wave for the
gamma isomer is observed, of height corresponding to a saturated solution of the gamma
isomer. If a second solution, prepared by shaking an excess of gamma isomer and also
a small but known quantity of technical benzene hexachloride with the supporting medium,
is then examined, the height of the wave for the gamma isomer exceeds that of the first
solution by an amount proportional to the interfering impurities dissolved from the technical

material.
/
Ll

T L]
05 1-0 1-5
E.M.F. against saturated-calomel electrode, volts

Current, i —

N P —WJOOVRr—O

A A 0 &

Fig.1. Polarograms of the isomers of benzene hexachloride (hexachlorocyclo-
hexane) and related compounds as 0-01 per cent. w/v solutions in methanol, A.R.,
as solvent, with 0:05 M tetramethylammonium bromide as supporting electrolyte.
Curve 1, alpha benzene hexachloride; curve 2, beta benzene hexachloride; curve 3,
gamma benzene hexachloride; curve 4, delta benzene hexachloride; curve 5, epsilon
benzene hexachloride; curve 6, heptachlorocyclohexane (m.p. 85°C); curve 7,
heptachlorocyclohexane (m.p. 146° C); curve 8, heptachlorocyclohexane (m.p. 155° C);
curve 9, heptachlorocyclohexane (m.p. 260° C); curve 10, octachlorocyclohexane (m.p.
147° C); curve 11, octachlorocyclohexane (m.p. 261° C); curve 12, supporting medium

The efficacy of this method of assessing the total interference by impurities is based on
two assumptions: first, that the solubility of the gamma isomer is unaffected by the presence,
in solution, of other isomers and interfering impurities and, secondly, that this interference is
linearly proportional to the amount of such impurities present in the sample of technical
benzene hexachloride. Experimental results confirming these assumptions are considered
below.

EXPERIMENTAL
THE POLAROGRAPHIC BEHAVIOUR AND SOLUBILITIES OF THE ISOMERS OF BENZENE HEXA-
CHLORIDE AND OTHER RELATED SUBSTANCES—

As has been pointed out by Hasselbach and Schwabe,? if a suitable supporting electrolyte
is selected, all the isomers of benzene hexachloride give observable polarographic waves.
In Fig. 1 the waves of these isomers and other substances believed to be present in technical
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benzene hexachloride are shown. The figure shows that, when examining a mixture ot these
materials, it is not possible to select two potentials between which the height of wave for the
gamma isomer is unaffected by the waves of the other constituents. Even if such a mixture
is examined by a derivative technique, .., by measuring the slope or first derivative of the
normal polarographic wave, the interference by impurities has been shown to be only partly
eliminated, which indicates that this interference occurs over the whole range of the wave
for the gamma isomer. :

It has been found that, by the use of certain supporting media other than that used in
the determination of the polarograms shown in Fig. 1, the relative positions of the polaro-
grams remain unchanged. In order to assess the correction for impurities by the proposed
technique, it is desirable to use a supporting medium in which a saturated solution of the
gamma isomer gives a measurable polarographic wave; 50 per cent. v/v aqueous ethanol
containing 1 per cent. w/v of potassium iodide as electrolyte and 0-005 per cent. w/v of
gelatin as maximum suppressor was found to fulfil this requirement, the solubility of the
gamma isomer in this solvent being approximately 0-067 per cent. at 20° C. With potassium
1odide as supporting electrolyte, the waves for alpha, beta and delta benzene hexachloride are
masked by the potassium wave, but the wave for the gamma isomer is not affected in this
way. Unless gelatin is present in solutions containing more than 0-01 per cent. of gamma
isomer, pronounced polarographic maxima are usually observed. A mercury-pool anode has
been found to be suitable as the reference electrode. It has been shown that dissolved
oxygen, the polarographic wave of which interferes with that for the gamma isomer, can be
adequately removed by bubbling nitrogen, previously saturated with solvent vapour, through
the cell solution at a rate of 2 litres per hour for several minutes.

Of the available methods for the measurement of the wave for the gamma isomer, the
method in which the difference, A7, in diffusion current between two fixed potentials, —0-8
volt and —1-1 volts against a mercury-pool anode, is determined was chosen as being the
most convenient and possibly the most precise method. The precision of this method,
when a simple manual polarograph is used, has been calculated from observed values of As
for ten or more successive measurements of the wave for the gamma isomer given by different
portions of the same standard solution of gamma isomer and has been found to be better than
+2 per cent., expressed as 95 per cent. confidence limits for a single measurement.

The solubilities at 20° C of the various substances referred to in Fig. 1 have been deter-
mined in the supporting medium by a polarographic technique. Expressed as per cent.
w/v, they are approximately as follows—

Benzene hexachloride isomers: alpha, 0-01; beta, <0-005; gamma, 0-07; delta, 0-16;
epsilon not determined.

Heptachlorocyclohexanes: m.p. 146° C, 0-04; m.p. 261°C, <0-005; m.p. 155°C, 0-10;
m.p. 85° C, 0-05.

Octachlorocyclohexanes: m.p. 147° C, 0-01; m.p. 260° C, <0-005.

THE DETERMINATION OF THE APPARENT GAMMA-ISOMER CONTENT OF TECHNICAL BENZENE
HEXACHLORIDE—

Basically the method by which the apparent gamma-isomer content of a sample of
technical benzene hexachloride is assessed is to compare polarographically a solution of the
crude material with a standard solution of the gamma isomer. Certain factors must be
considered in dealing with the various grades of technical material.

Crude benzene hexachloride—Owing to the low solubility of the alpha isomer (approxi-
mately 0-01 per cent. w/v) compared with that of the gamma isomer (approximately 0-07
per cent. w/v) in a mixture of equal volumes of ethanol and water and the fact that most
crude materials contain about four times as much alpha as apparent gamma isomer, it is
impracticable to examine crude benzene hexachloride as a solution in which all the alpha
isomer is dissolved. If, therefore, all the alpha isomer is not to be in solution, either the
gamma isomer in the crude material must be extracted with the supporting medium or the
sample must first be completely dissolved in ethanol and the aqueous supporting electrolyte
and maximum suppressor added subsequently, when the alpha isomer is gradually precipi-
tated. The latter procedure has been found to be the more convenient and effective, but it
has been shown conclusively by examination of the precipitated alpha isomer that a significant
amount of gamma isomer is co-precipitated and that the quantity of gamma isomer removed
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from solution in this way depends on both the amount of alpha isomer precipitated and the
concentration of gamma isomer in solution. Not only the gamma isomer but also the inter-
fering impurities are co-precipitated to a small extent by this method. When 0-1 g of crude
benzene hexachloride was dissolved in 50 ml of ethanol and an equal volume of the aqueous
part of the supporting medium was added, it was found that the alpha isomer that was
precipitated overnight contained as much as one-tenth of the apparent amount of gamma
isomer in the sample.

This effect is counteracted to a certain extent by the contribution that the alpha isomer
makes to the wave for the gamma isomer, a contribution that for reasons described below is
not included in the correction for impurities. The contribution to A7 made by 0-01 to 0-015
per cent. w/v of alpha isomer (i.e., as is present in a saturated or slightly supersaturated solu-
tion of the alpha isomer) was found to be equivalent to a concentration of gamma isomer of
approximately 0-0002 per cent. w/v. For example, when the value of A7 of a 0-01 per cent.
standard solution of gamma isomer was 100 arbitrary urits, that of the supporting medium
was approximately 7 units and that of a saturated solution of alpha isomer was 9 units. It
was established that this contribution by the alpha isomer to the wave for the gamma isomer
was due to the alpha isomer and not to a small amount of gamma isomer present as impurity
in the alpha isomer used.

With a solution of suitable concentration of the crude benzene hexachloride sample, it
was found possible to achieve almost complete compensation of the opposing errors due to
co-precipitation and the contribution that the alpha isomer makes to the wave for the gamma
isomer. However, in the method described below, it is recommended that the standard
solution of gamma isomer (0-01 per cent. w/v), with which the solution of crude gamma
isomer (0-07 per cent. w/v) is compared, be prepared with the appropriate amount of alpha
isomer (0-04 per cent. w/v) present.

Gamma-isomer concentrate and gamma isomer—Unlike crude benzene hexachloride, these
materials may conveniently be examined as solutions in which the entire sample remains
dissolved. Difficulties due to the precipitation of alpha isomer do not arise. A suitable
concentration of gamma isomer was found to be about 0-02 per cent. w/v, the standard
solution of gamma isomer being exactly of this concentration. .

Alpha - beta residues—In order to prepare a solution of alpha - beta residues containing
a suitable concentration of gamma isomer (0-01 per cent. w/v), it is necessary to dissolve
0-6 g of material in 50 ml of ethanol and to add to this solution 50 ml of the aqueous part of the
supporting medium, when most of the alpha and beta isomers in the residue are precipitated.
Owing to co-precipitation of the gamma isomer, the recovery of this isomer is only 80 to 90
per cent. To compensate for this effect, the standard solution of the gamma isomer with
which the sample solutions are compared is prepared with an appropriate amount of alpha

isomer present.

DETERMINATION OF THE CORRECTION FOR INTERFERING IMPURITIES—

Crude benzene hexachloride—As stated above, the proposed method for assessing the total
interference by impurities is based on the validity of two assumptions, the first of which is
that the solubility of the gamma isomer in the chosen supporting medium is unaffected by
the presence, in solution, of other isomers and related substances. It was shown that, within
the limits of experimental error, the solubility of the gamma isomer (approximately 0-067
per cent. w/v) was unaffected by the presence of the following concentrations of interfering
impurities—

0-05 per cent. w/v of delta benzene hexachloride; 0-05 per cent. w/v of hepta-
chlorocyclohexane, m.p. 155° C; 0-05 per cent. w/v of heptachlorocyclohexane, m.p.
85° C: and a mixture of 0-16 per cent. w/v of delta benzene hexachloride and 0-12 per cent.
w/v of crude heptachlorocyclohexane (i.e., chlorinated monochlorobenzene).

The second assumption is that the interference by impurities is linearly proportional to
the amount present in the quantity of crude benzene hexachloride taken. Various amounts
of finely ground and sieved (44 B.S.S.) crude benzene hexachloride, excess (approximately
0-04 g) of pure gamma isomer and 10 ml of supporting medium were sealed into 6-inch X
3.inch test tubes and the mixture was shaken overnight at 20° C. The values of As for the

i ? : : -
waves of the apparent gamma isomer of the resulting solutions saturated with gamma isomer

were determined and are shown in Fig. 2.
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For each set of results the best straight line was calculated; this is shown in Fig. 2. From
the equations of these straight lines (y = ¢ -+ mx), the percentage interference due to impur-
ities was calculated by means of the expression—

m X Concentration of gamma isomer standard x 10

O
Titterlerente, Yg = At (gamma isomer standard — blank)

and was found to be as follows—

A, line of best fit, y = 40 + 230x : interference = 39 per cent.
B, line of best fit, y = 40 4 200« : interference = 3-4 per cent.
C, line of best fit, y = 40 4 165« : interference = 2-8 per cent.

D, line of best fit, y = 40 4 5« : interference = 0-1 per cent.

For the second assumption to be valid, it is necessary that the amount of each interfering
impurity present in the quantity of crude benzene hexachloride used to determine the per-
centage interference should not exceed its solubility in the volume of supporting medium
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Fig. 2. Interference with wave for gamma benzene hexachloride caused
by impurities -in technical benzene hexachloride. Axis y = A: (— 0-8 to
— 1-1 volts) for apparent wave for gamma benzene hexachloride in solution
saturated with the gamma isomer: axis # = weight in grams of technical
benzene hexachloride shaken with excess of gamma benzene hexachloride plus
10 ml of supporting medium. Sensitivity such that a standard solution of
0-05 per cent. w/v of gamma benzene hexachloride has Az = 30; supporting
medium blank has Ai = 0-5.

Curves A, B and C, miscellaneous solutions of technical benzene hexa-
chloride; curve D, synthetic mixture of isomers of benzene hexachloride
simulating technical benzene hexachloride
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with which it is shaken. From a consideration of the normal concentrations of impurity in
crude benzene hexachloride and the list of solubilities given above, it has been shown that, if
0-10 g of crude benzene hexachloride and an excess of pure gamma isomer are shaken with
10 ml of supporting medium, this condition is fulfilled except for the alpha and beta isomers.
Special allowance for the effect of the alpha isomer is however made in the determination of
apparent gamma isomer, and interference by the beta isomer can be neglected owing to its
insolubility. It has been found that the recovery of interfering impurities by the extraction
procedure described above is only about 90 per cent. complete; consequently, the correction
for impurities is about 10 per cent. low and the final corrected value is correspondingly high.
Extraction of the impurities by shaking the sample with the supporting medium is more
effective than by dissolving the entire sample in ethanol and diluting the solution with an
equal volume of the aqueous part of the supporting medium, when the greater part of the alpha
and beta isomers is precipitated.

If any doubt exists as to the correctness of the value for the interference by impurities
determined by the method given below, a more exhaustive analysis of the material should be
performed; from the results, a diagram of the type shown in Fig. 2 can be constructed and it
will generally indicate whether or not the value is in error. As already stated, the method is
dependent on a straight-line relationship between x and y.

Gamma-isomer concentrate—The proposed method for assessing the impurity correction
was shown to be applicable to gamma-isomer concentrates by experiments similar to those -
outlined in the previous section. Diagrams of the kind shown in Fig. 2 were constructed for a
variety of gamma-isomer concentrates. It was found that the preparation of saturated
solutions from gamma-isomer concentrates could be performed most conveniently and
effectively by diluting 5 ml of a 0-8 per cent. w/v solution of the concentrate in ethanol with
an equal volume of the aqueous part of the supporting medium, with the addition of 0-35 ml
of supporting medium (to allow for volume contraction on adding water to ethanol) and a
small amount of pure gamma isomer, and shaking the mixture at 20° C in a sealed vessel until
equilibrium was established. The recovery of the interfering impurities was 95 per cent. by
this method. The same ethanolic solution of the gamma-isomer concentrate can be used for
the determination of the apparent gamma isomer and the impurity correction. The correction
for impurities does not include the slight error caused by the presence of the alpha isomer
(about +0-2 per cent.). If the amount of alpha isomer present is known approximately,
allowance can be made when determining the apparent gamma isomer by having an appro-
priate amount of alpha isomer in the gamma-isomer standard.

Gamma isomer—A correction for impurities such as that applied to crude benzene hexa-
"chloride and gamma-isomer concentrate is not generally necessary for gamma isomer of
80 to 100 per cent. purity. The impurity is usually a mixture of alpha and beta isomers and,
if particular accuracy is required, the slight error that arises owing to their presence may be
allowed for by having approximately the same amount of impurity in the standard solution
of gamma isomer. : '

Alpha - beta vesidues—In the same way that the gamma isomer tends to remain in
alpha - beta residues after repeated washing, the interfering impurities:are usually present
as well. The correction for these impurities may be determined by the technique proposed
for crude benzene hexachloride, except that a slightly larger amount of sample should be
taken, 7.e., 0-4 g and not 0-1 g. The recovery of interfering impurities is usually about 65
per cent.

METHOD

This method is recommended for the examination of crude benzene hexachloride of the
approximate composition: 12-5 to 17-5 per cent. of apparent gamma isomer and 50 to 70 per
cent. of alpha isomer. For other types of technical benzene hexachloride, the procedure, the
quantities of material and the composition of the standards must be adjusted in accordance
with the observations made above in the experimental section. The solutions used for the
determination of the apparent gamma-isomer centent, and the saturated solutions used to
assess the interference by impurities may, if necessary, be examined after not less than 3 hours,
but for routine analysis, it will usually be convenient to allow them to come to equilibrium
overnight.
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APPARATUS—

Vessels and shaker for the preparation of saturated solutions—A simple horizontal shaker
having an amplitude of about three inches and a period of about half a second is recom-
mended. The saturated solutions are prepared in capsules made from 6-inch X 3-inch test
tubes, which are clamped to a plate. This plate is immersed in a thermostatically controlled
bath maintained at 20° C and attached to the shaker in a position such that the length of the
capsules is in the plane of motion.

Polarographic equipment—The Cambridge cell assembly and thermostatically controlled
bath are suitable; the thermostatically controlled bath is essential for accurate work. It
should be set at 25° C and should not vary by more than -+0-2° C. Any type of polarograph
may be used; a sithple manual instrument incorporating a heavily damped Cambridge spot
galvanometer has been found particularly suitable.

REAGENTS—

Ethanol, absolute (99 per cent.).

Potassium todide, 2 per cent. w/v—An aqueous solution of analytical-reagent grade
material.

Gelatin, 025 per cent. w/v—An aqueous solution of the purest gelatin available. (Use
immediately.)

Potassium iodide - gelatin solution—Mix 960 ml of 2 per cent. w/v potassium iodide
solution with 40 ml of 0-25 per cent. w/v gelatin solution. (Retain not longer than one week.)

Supporting medium—Add one volume of ethanol to one volume of potassium iodide -
gelatin solution.

Gamma benzene hexachloride—Lindane quality containing more than 99 per cent. of
gamma isomer.

Alpha benzene hexachloride—Particular care must be taken to ensure that the material
used is free from gamma isomer, although the presence of small amounts of the other isomers
is unimportant. The apparent gamma-isomer content, as determined by the procedure
described below, should be less than 0-3 per cent.

Gamma benzene hexachloride, 0-200 per cent. w/v—A stock solution in ethanol.

Alpha benzene hexachloride, 1-00 per cent. w/v—A stock solution in ethanol.

PROCEDURE FOR POLAROGRAPHIC EXAMINATION—

Remove oxygen from the cell solution by passing a stream of nitrogen, previously satur-
ated with supporting medium vapour, for six minutes at a rate of 2 litres per hour. At a
suitable sensitivity, measure the difference, Az, in diffusion current between —0-8 volt and
—1-1 volts against a mercury-pool anode. Allow two minutes at each fixed potential for the
reading to become steady. It has been found convenient to observe the maxima of the
oscillations caused by the formation and fall of the mercury drops.

PROCEDURE FOR THE DETERMINATION OF APPARENT GAMMA ISOMER—

It will be noted that the concentrations of both standards and sample, although desig-
nated as percentages, are g per 96-5 ml, as there is a 3-5-ml volume contraction when 50 ml
of ethanol and 50 ml of water are mixed.

Preparation of standard solution of gamma isomer, 0-01 per cent. w/v—To 5 ml of the stock
solution of gamma benzene hexachloride (0-200 per cent. in ethanol) add 45 ml of ethanol and
50 ml of potassium iodide - gelatin solution. ‘

Preparation of standard solution of alpha - gamma isomers, 0-01 per cent. w/v of gamma
isomer and 0-04 per cent. w /v of alpha tsomer—To 5 ml of the stock solution of gamma benzene
hexachloride (0-200 per cent. in ethanol) and 4 ml of the stock solution of alpha isomer (1-00
per cent. in ethanol), add 41 ml of ethanol and 50 ml of potassium iodide - gelatin solution.

Preparation of solution of crude benzene hexachloride—Dissolve an accurately weighed
amount, W, g, about 0-07 g, of the finely ground and sieved (44 B.S.S.) crude benzene hexa-
chloride in 50 ml of ethanol and add 50 ml of potassium iodide - gelatin solution.

After allowing the standard and sample solutions to stand overnight, determine As for
each solution and also a blank value for the supporting medium. Provided that the purity
of the reagents is satisfactory, the blank should be about 7 per cent. of A for the 0-01 per cent.
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gamma-isomer standard, and the recovery of gamma isomer in the alpha - gamma-isomer
standard should be approximately 98 per cent.
Calculate the apparent gamma isomer content of the sample as follows—

Appatent pumni, Tomer, 9, — Ad of sample solution — blank 9 1-00
PP & > /™ As of alpha - gamma standard — blank = W,

PROCEDURE FOR THE DETERMINATION OF INTERFERENCE BY IMPURITIES—

Preparation of standard solution of gamma isomer, 0-05 per cent. w/v—Measure 25 ml of
the stock solution of gamma isomer (0-200 per cent. in ethanol), 25 ml of ethanol and 50 ml
of potassium iodide - gelatin solution into a 100-ml calibrated flask and dilute to the mark
with the supporting medium.

Preparation of saturated solution A (sample + excess of gamma isomer)—Weigh accurately
W, g, approximately 0-1 g, of the ground and sieved crude benzene hexachloride into a 6-inch
X $-inch test tube and add about 0-04 g of pure gamma isomer. Constrict the tube about
one inch from the open end, introduce 10 ml of supporting medium, seal the tube and allow
the contents to be shaken overnight at 20° C.

Preparation of saturated solution B (gamma isomer alone)—As for saturated solution A,
but with no crude benzene hexachloride present.

Remove the tubes from the thermostatically controlled bath as required and filter the
solutions into a polarographic cell through a Whatman No. 40 filter-paper. Determine As
for the standard, for saturated solutions A and B and also for the supporting medium as a
blank. In selecting a suitable sensitivity for the polarographic measurement, it must be
remembered that Az for saturated solution B may be more than twice that for the 0-05 per cent.
gamma-isomer standard.

First calculate the gamma-isomer content of saturated solution B—

A¢ of saturated solution B — blank X 0-05
At of gamma-isomer standard — blank

A reproducible value of approximately 0-067 per cent. w/v should be found; then calculate
the percentage interference due to impurities as follows—

Gamma benzene hexachloride, %, w/v =

A of saturated solution A — A7 of saturated solution B % 0-5
A of standard solution — blank W,

(1-1 = correction to allow for incomplete recovery of impurities).

Interference, %, =

X 11

Corrected value for the concentration of gamma isomer—The difference between the apparent
gamma-isomer content and the percentage interference is the corrected value.

REsuLTS

Synthetic mixtures of the isomers of benzene hexachloride and heptachlorocyclohexane
of composition corresponding to various grades of technical material have been examined,
and the results have been found to be substantially correct within experimental limits. These
results, however, are not adequate verification of the method, as the principal difficulty with
regard to the polarographic examination of benzene hexachloride is the determination of the
gamma isomer in technical materials of uncertain composition. A more important considera-
tion is, perhaps, the measure of agreement between results for the determination of gamma
isomer in miscellaneous technical mixtures by the proposed method and other independent
techniques. The results in Table I are those determined polarographically and by the
other methods of analysis that are used or have been investigated in this Research Depart-
ment ; values for crude benzene hexachloride, gamma-isomer concentrate, and gamma isomer
are compared, but comparative results for alpha - beta residues are not available. All
results quoted are the mean of replicate determinations, usually four determinations. Details
of the Dragt-polarographic,? solubility,? adsorption-chromatographic® and isotope-dilution
methods of analysis are described in the literature, but the infra-red method, as used for these
determinations, and the differential-refractometric method!! have not yet been published.
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The repeatability of the method, expressed as 95 per cent. confidence limits for a single
determination, has been calculated from replicate determinations on a number of samples and
found to be—

Crude benzene hexachloride containing 8 to 15 per cent. of gamma isomer, -0-6.
Gamma-isomer concentrate containing 20 to 65 per cent. of gamma isomer, +1-4 to 1-8.
Gamma benzene hexachloride containing 80 to 100 per cent. of gamma isomer, +2-5.
Alpha - beta residues containing 0 to 2 per cent. of gamma isomer, +0-1 to 0-2.

The limits of precision for a single analysis of 80 to 100 per cent. pure gamma isomer
may be narrowed to less than +1-0 by certain refinements in the polarographic equipment

TaBLE I

COMPARATIVE RESULTS FOR THE DRTERMINATION OF THE PERCENTAGE OF GAMMA ISOMER IN
TECHNICAL BENZENE HEXACHLORIDE BY VARIOUS METHODS

Polarograph Adsorption
# A — Isotope Infra- Dragt chromato- Differential
Apparent, Corrected, dilution, red, polarograph, graph, Solubility, refractometer,
% % % % % % % %
13-4 89 9-2 8-6 9-4
14-0 10-9 10-5 11-3
146 11-7 11-8
15-1 13-8 14-6
14-9 12-7 13-0 127
15-5 14-1 13-9
16-0 14-5 14-5
15-6 14-1 13-9 14-3
14-9 12-8 13-2
15-3 11-7 121
13-7 89 10-3
15-3 13-4 13-4
15-2- 13-4 13-0
23-4 22-7 22:6 21-5
23-5 22-8 23-3
36-5 27-5 28-3 259
42-2 33-9 35-8 33-5 31-2
40-8 351 36-1 34-8
38-2 320 34-2 31-2
50-7 49-7 50-1 48-5 45-4
50-8 49-8 50-0 48-8
50-2 49-2 49-0 47-4
43-3 42-6 43-1 41-4
51-9 50-8 46-2 48-2
64-8 62-4 62-3 63-0
54-5 54-2 54-2 50-2
54-2 54-0 54-8 51-4
98-6 98:5 98-0
99-6 99-6 99-2
99-9 99-9 99-8
98-5 984 98-3

used; in particular, by the use of a more sensitive and precise instrument for measuring diffu-
sion currents than the usual galvanometer, and by controlling the temperature of the cell
solution to within 40:05° C.

CONCLUSIONS

The method described provides a suitably rapid and precise method for the routine
determination of gamma isomer in technical benzene hexachloride ; one operator can examine
about eight samples per day. The technique whereby the interference due to impurities is
assessed has been verified for benzene hexachloride and heptachlorocyclohexane isomers,
nevertheless, it is theoretically valid for any interfering impurity, provided that suitable
quantities of material are examined. .

Results by the method described agree well with those by other methods of analysis.

With suitable adjustments of the quantities of material taken and the concentrations
of the standards, the method may be applied to any grade of technical benzene hexachloride.
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The technique whereby correction for impurities is made is one that would possibly be
applicable to the determination of other components of technical benzene hexachloride and
also to the analysis of other mixtures of closely related organic compounds whose polaro-
graphic waves coincide.
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A Continuous Recorder for Dissolved Oxygen in Water
By R. BRIGGS, G. KNOWLES axp L. J. SCRAGG

Winkler’s method for oxygen in water has been mechanised and adapted
to automatic working. The optical densities of the iodine solutions produced
are measured by a photocell, the current from which is amplified, rectified and
automatically recorded. Inherent absorption of the samples and reagents is
recorded after addition of sodium sulphite to remove the iodine colour. The
oxygen content is then calculated from the difference between the two readings.
In laboratory tests on water containing 2 to 8 p.p.m. of oxygen by weight the
maximum error was 0-05 p.p.m.

IN studies of the ecology of rivers, including investigations of the effects of pollution, it is
desirable to obtain a continuous record of fluctuations in the content of dissolved oxygen.
Even in a comparatively unpolluted river there may be wide variations, partly because the
effect of photosynthesis by green plants is to increase the content of dissolved oxygen during
daylight and partly because of factors, such as wind, that affect the rate of solution of oxygen
through the surface. Butcher, Pentelow and Woodley* found a diurnal variation of several
p.p-m. by weight in rivers.

Search of the literature revealed no apparatus that could function unattended for long
periods with an error of no more than 0-1 p.p.m. by weight, which is the maximum allowable
error. Adaptation of existing methods was considered, but none seemed suitable. A method
that consists in removing the oxygen from water by hydrogen and recording the thermal
conductivity of the resulting gas mixture has been applied only to boiler-feed waters of very
low dissolved oxygen content, and apart from other difficulties it appears unsuitable for river
waters, which may yield such gases as carbon dioxide, hydrogen sulphide and methane.
The simple electrochemical method developed by Todt ef al.? is accurate for boiler-feed water,
but, as has been fully discussed by Ohle,? is adversely affected by such factors as deposition of
carbonate from water containing bicarbonate and by variations in the concentration of inor-
ganic salts. Polarography has been applied to some extent, but the adverse comments of
Ippen, Yoseph and Posthill* and Ippen, Campbell and Carver® indicate that trouble is likely
both with dropping-mercury and platinum electrodes. Another disadvantage of polarography
is that variable concentrations of other reducible substances may contribute to the recorded
current; Seaman and Allen® attempted to overcome this by measuring the current before and
after blowing an inert gas through the sample but, as Rand and Heukelekian? indicated, other
gases or volatile compounds capable of contributing to the current can be removed by the
inert gas, in addition to the oxygen. In a colorimetric procedure used by Tuve, White and
Luke8 and Tuve? forrecording dissolved oxygen, sensitised pyrogallol is used, but for the present
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purpose much work would be required on the effect of various factors on the rate of formation
and stability of the colour.

EXPERIMENTAL

As none of the methods described was suitable, it was decided to adapt the Winkler
procedure to automatic recording. This is the most widely used manual method for the
determination of oxygen dissolved in water and is fully described by the American Public
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Fig. 1. Relation between the wavelength and percentage of light absorbed by a
1-cm thick iodine solution. Curve A, 9-45 p.p.m. of iodine; curve B, 113 p-p.m. of iodine.
Concentrations of reagents were as in the Winkler method, except that the concentration
of potassium iodide was 16 per cent. less for curve B; 100 per cent. transmission is that of
the corresponding solution, free from iodine, for each curve (distilled water also gave 100
per cent. transmission)

Health Association.® A solution of manganous sulphate and an alkaline solution of potassium
iodide are added to the sample, so forming a precipitate of manganous hydroxide, part of
which is oxidised by all the dissolved oxygen present. On acidification the precipitate dis-
solves and the oxidised portion releases a quantity of iodine equivalent to the dissolved oxygen
originally present.

In this manual method the liberated iodine is usually determined by titration, but it was
thought better in the automatic method to determine its colour photo-electrically; it is of
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Fig. 2. Relationship between concentration of iodine
and percentage of light at 4300 A absorbed by a 1-cm thick
iodine solution. Concentrations of reagents were as in the
Winkler method; 100 per cent. transmission corresponds to
the same solution, with no iodine, for every reading. Distilled
water also gave 100 per cent. transmission
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interest, however, that an apparatus making use of automatic titration of iodine was used by
Gluckauf, Heal, Martin and Paneth! in a continuous recorder for ozone in air.

As it was thought that variation in the concentration of potassium iodide might affect the
amount of light absorbed by a solution of iodine, an experiment was made to determine how
much variation in the dose of this reagent could be permitted. Solutions containing 8 p.p.m.
of iodine, Winkler reagents other than potassium iodide in the usual concentrations and either
600 (the usual concentration), 480 or 720 p.p.m. of potassium iodide were prepared. The
percentages of light of wavelength 4300 A absorbed by the three solutions were 37-7, 36-9
and 369, respectively. As this 20 per cent. variation in concentration of potassium iodide
had so little effect, it was concluded that no errors would be introduced if the precision of
dosing was about -5 per cent.

For determining the intensity of the colour of the iodine in a recorder for oxidising sub-
stances in air, Littman and Benoliel'? used ultra-violet illumination of about 3550 A, where
there is a maximum in the absorption spectrum, but for ourpresent purpose the use of visible
light was preferred. To determine the most suitable wavelength, absorption spectra (shown
in Fig. 1) were determined for two iodine solutions, with the usual amounts of Winkler
reagents, in which the concentrations of iodine corresponded to concentrations of dissolved
oxygen of about 0-6 and 7-0 p.p.m. by weight. From these spectra the best available filter
appeared to be Ilford No. 806, which passes only light of about 4500 4 ; this filter was used in
the final apparatus and has proved suitable.

Fig. 2 shows the percentage of light absorbed at 4300 a by iodine solutions, the concen-
trations of which correspond to the range of 0 to 10 p.p.m. of oxygen by weight, in presence of
the usual concentrations of Winkler reagents as specified in “Standard Methods for the Exam-
ination of Water and Sewage.”’10

METHOD
REAGENTS—

Manganous sulphate solution—Dissolve 480 g of manganous sulphate, MnSO,.4H,0, in
water and dilute to 1 litre.

Alkaline potassium iodide solution—Dissolve 500 g of sodium hydroxide and 150 g of
potassium iodide in water and dilute to 1 litre.

Alkaline potassium iodide - azide reagent—As for the alkaline iodide solution with the
addition of 10 g of sodium azide per litre.

Sulphuric acid, concentrated.

Sodium sulphite - EDTA solution—Dissolve 125 g of sodium sulphite, Na,S0,.7H,0,
and 10 g of disodium ethylenediaminetetra-acetate (EDTA) in water and dilute to 1 litre.

APPARATUS—

A general view of the apparatus used is shown in Fig. 3, and Fig. 4 shows the arrangement
for taking a sample of water, adding the reagents and transferring the solutions to the photo-
metric cell in which their optical densities are recorded. —The sequence of operations is
controlled by a Post Office Uniselector stepping switch whose rotating contact arm works
repeatedly through 25 positions, being moved forward one position every half-minute on the
closing of a micro-switch by the Synclock motor in the recorder. The flow of liquids is
controlled by a series of electromagnetic valves* each of which allows liquid to flow only
when the valve is energised.

The units for automatic addition of the reagents are of the type described by Eden,
Downing and Wheatland,®® and one such unit is shown at the left of Fig. 4. When the valve
A is opened, reagent runs into the dosing pipette from a stock bottle until its level is that of
the foot of a Mariotte tube in the bottle, and when A is then closed and B opened the reagent
in the dosing pipette runs into the water in the reaction cell.

The volume of the water sample in the reaction cell is 106 ml and to this are added 2-2 ml
of alkaline iodide - azide solution, 1-25 ml of manganous sulphate solution and 3-5 ml of sul-
phuric acid. All the reagent concentrations are adjusted so that these doses result in the
usual additions of chemicals specified for the Winkler method, ¢.c., 1 ml of each reagent is
added per 250 ml of sample. The azide modification!® was adopted because nitrite may be
present in streams of which the concentration of dissolved oxygen is to be recorded.

* Valves are type LF/VA made by Londex Ltd.
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When the optical density of the iodine solution has been recorded, the iodine in a portion
(about 70 ml) of the iodine solution remaining in the reaction cell is destroyed by addition of
1:3ml of sodium sulphite - EDTA solution. The accuracy of this dose is not critical so
long as excess of sulphite is present. The optical density of this solution is then determined
in the photometric cell. The EDTA is included merely to keep the cells and tubes free from
deposits.

—

Na,SOl - EDTA

solution from

NaOH —KI—NaN, dosing pipette
solution Water from source

under examination

Dosing pipettes Signifies electromagnetic valve
f Foesne pee P<E ilondex L. type LF/VA),

( Drain which allows flow while energised

Reaction cell (106 ml capacity)

Sthering bar of
magnetic stirrer

"""""" I,Photometric cell

N

MnsO, -~

A solution H:SO, (1+)
from its from its Water from source
dosing dosing pipette  under examination
pipette ‘ ‘
Drain Drain

Fig. 4. Arrangement for sampling, dosing and transference to photometric cell for recording
of intensity of iodine colour

The recorder chart has two lines of points, and a curve showing the concentration of
dissolved oxygen against time is plotted by reading, from Fig. 5, the values of dissolved oxygen
concentration corresponding to the two points determined in each cycle and subtracting that
for colour and turbidity due to the raw water from that for the solution also containing
iodine. Values for the calibration curve shown in Fig. 5 were determined by supplying the
apparatus with clear tap water whose concentrations of dissolved oxygen were simultaneously
determined by the manual Winkler method, the azide modification being used.

APPARATUS FOR RECORDING THE OPTICAL DENSITY—

To record the optical density, light from a 6-volt, 24-watt, car headlamp bulb run at 4
volts a.c. (supplied by the mains via an Advance constant-voltage transformer) passes through
a pair of 1}-inch diameter photographic condensing lenses and through a 1-cm path length of
the solution in the photometric cell, coming to a focus as an image of the filament in a slit,
% inch by 1/10 inch, cut in metal (Fig. 6). Diverging again from the focus, the light passes
through an Ilford No. 806 filter and falls on the cathode of a vacuum photocell, but before
reaching the filter and photocell it is periodically interrupted by a disc, driven at about 1425
r.p.m. by a 1/20 h.p. induction motor; as a result the intensity of illumination of the photocell
cathode rises from zero to a value dependent on the optical density of the solution and falls
to zero again, the intensity varying with time in approximately the form of half a sine wave,
this half wave lasting (—3(1)-(-) second. No light reaches the photocell in the next f%) second,
at the end of which the next slot passes the next flash of illumination to the photocell. The
frequency of illumination of the photocell is thus 300 cycles per second. The photocell is
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Vy in Fig. 7 and the voltage of the 300 cycles per second signal it develops across resistance
Ry is proportional to the intensity of the light transmitted by the liquid in the photometric
cell.

In this manner the optical density of the liquid is expressed in terms of the amplitude of a
voltage wave of frequency 300 cycles per second across the high resistance R;. By means of a
cathode-follower stage, including electrometer valve V,, this voltage is converted to a corre-
sponding one across the small resistance R,, which is then amplified, still as an a.c. of 300
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Recorder chart reading, arbitrary units
Fig. 5. Relation between recorder chart reading and
concentration of dissolved oxygen in a tap water in which
concentration of dissolved oxygen was varied. The con-
concentrations of dissolved oxygen shown were determined
manually by the azide modification of the Winkler method

o

cycles per second, by the 4-stage a.c. amplifier that follows; finally the signal passes through
the transformer, T, to the recorder circuit in which there is a germanium diode to convert the
current to a d.c. current for recording on the d.c. recorder of full-scale deflection 0-6 mA and
resistance 650 ohms. The design of the a.c. amplifier is largely based on a published circuit.14

The reason for the use of the light-chopping disc to obtain an a.c. output from the photo-
cell is that unless power is converted to an alternating current before amplification it is
impossible to obtain a sufficiently constant amplification factor (for any given photocell
output) over long periods of time. Davenport!s used a similar arrangement for short-period
recording, but owing to the absence of any feedback circuit in his a.c. amplifier, it must have

Vacuum
) photocell
Condensing lenses - flu't id
6-volt, 24-watt forming image of (" x.fo wide)
bulb filament in slit Light-chopping

Photometric disc

Liquid Electrometer valve

a.c. amplifier
Germanium diode rectifier

d.c. recorder
Fig. 6. System of recording optical densities
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been far less stable than that in Fig. 7, of which the gain appears to be constant to within
+4-0-1 per cent. during a period of many weeks and on which no adjustment is necessary at any
time. The power for the whole circuit, shown in Fig. 7, is from the mains via an Advance
constant-voltage transformer and the electronically stabilised Ediswan power pack type
R.1095.

+250 v

v
vi V2 : v4 Vs
Q Rs -
o
R7 RIS SKT)cq RIS,

c4
R6S ==
R2 R3 g"'
Re & I R9 & (VA (]

Fig. 7. Photocell, input stage, A.C. amplifier, rectifier and recorder circuit

C, = |IuF C;s = 0-05 uF Rz = 2000 ohms
C, = 0l uF R, = 22,000 0hms R;s = 220,000 ohms
C; = 680 uuF R, = 4700 ohms Ry = 51 megohms
C, = 2uF Rz = 2 megohms R;s = 75,000 ohms
Cy = 0l uF R, = 20,000 chms R;s = 100,000 ohms
Cs = 0-005 uF Ry = 130,000 ohms Ry; = 6800 ohms
C, = 0-006 uF Rg = 550,000 ohms Ris = 51 megohms
Cs = 2uF R, = 2000ohms Ry = | megohm
C, = 0-1uF Rs = 220,000 ohms Ry = 1000 ohms
Cp = 0-02 »F Ry, = 560 ohms R;; = 6500hms
Ch = |IuF Ryp = 51 megohms
C,, = 0l uF Ry = 300,000 ohms

Rec. = Recorder, full-scale deflection 60 mA, resistance 650 ohms

Rect. = Germanium rectifier, type GEX56 (General Electric Co. Ltd.)

S = 2-pole, 2-way switch operated by motor of recorder

T = Step-down transformer (8 to |)

YV, = Mullard 90AV vacuum photocell

V = Mullard ME 1400 electrometer valve

Vi, Vi, Vo Vg = 6C4

Exact measurement has not been made of the intensity of light falling on the photocell
cathode, but it is equivalent to an intensity, at the peaks, of about 0-03 lumen if the photo-
metric cell contains clear water; the corresponding peak voltage of the waveform developed
across R, is about 1-4 volts and across R, is about 5 volts.

POowER surPLY—

The power required for the whole equipment is derived entirely from the mains, the total
consumption being about 250 watts, including 40 watts for the pump.

CYCLE OF OPERATIONS—
The cycle of events is as follows (lettering refers to Fig. 4)—
Minutes

0 At this stage the sampling pump is still running from the preceding cycle; it delivers
the water under examination to a constant-head tube of the simple type used by
Spoor?® to prevent the exposure of the sample to air. Valve H opens to allow
water to run into the reaction cell from the constant-head tube. E, D, Gand F
were the only valves open at the end of the preceding cycle and E, G and F close
as H opens.
+ Hcloses. G opens to wash the photometric cell.
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1 F opens to complete draining of water from reaction cell.

13 D, Fand Gclose. H opens to supply water to reaction cell.

2 H closes. G opens to complete washing of photometric cell.

23 T opens to complete draining of water from reaction cell.

3 H opens and F closes simultaneously, at 3 minutes. For the following 13 minutes
H remains open, so filling the reaction cell with water and passing many changes of
water upwards through it, the surplus leaving by the drain tube at the top.

43 H closes. Pump switched off. Magnetic stirrer in reaction cell switched on.
A, C and other valves supplying dosing pipettes open.

5 A, C and other valves supplying dosing pipettes close. B opens to allow dose of
alkaline iodide - azide to run into the sample of water in the reaction cell. The
corresponding exit valve on the dosing pipette for manganous sulphate also
opens, allowing this solution to run into the sample of water. Sampling pump
switched off.

53 Water in reaction cell, now containing the flocculent precipitate of manganese
hydroxides, is stirred. Light for photometric measurement is switched on.
Light-chopping disc switched on. Exit valves on the dosing pipettes for alkaline
iodide and manganous sulphate close.

6 Exit valve on the dosing pipette for sulphuric acid opens, allowing this solution to
run into the reaction cell where it brings the precipitate into solution, liberating
iodine.

63 G opens to allow the iodine solution to run through the photometric cell. Exit
valve on the dosing pipette for sulphuric acid closes.

7 G closes. About one-third of the contents of the reaction cell have run to the
photometric cell, which now remains full of the iodine solution whose optical
density is to be recorded. D opens to allow the dose of sodium sulphite - EDTA
solution to run into the iodine solution remaining in reaction cell.

74 D closes. Optical density of iodine solution in photometric cell is recorded by
closure of recorder switch (S on Fig. 7).

8 Recorder switch opens. G opens to allow the solution from the reaction cell to
flow through the photometric cell; all iodine in this solution has been destroyed
by the sulphite.

8% G closes. Optical density of the solution in the photometric cell is recorded by
closure of recorder switch; this optical density is due to any colour or turbidity
present in the original water.

9 Recorder switch opens. G and F open to drain reaction cell.

94  Sampling pump switched on. E and D open to allow water to wash the sulphite
dosing tubes, to prevent any drip of sulphite into the water during the next
cycle of events.

10 This corresponds to 0 minutes above; the cycle starts again.

PERFORMANCE

The apparatus has been tested in the laboratory on tap water in which the concentration
of dissolved oxygen had been artificially varied by passing a stream of nitrogen through it.
The results are shown in Fig. 8, in which each dot represents an automatic determination of
the dissolved oxygen; at each arrow a manual determination was made by the Winkler
method simultaneously with the automatic determination. In no experiment did the auto-
matic and manual values differ by more than 0-05 p.p.m. of oxygen by weight.

The apparatus is now being used for recording the concentration of dissolved oxygen in
the effluent channel from a sewage works, and some results, for a 5-day period, are shown in
Fig. 9. As individual determinations are too numerous to show, their averages for each
4-hour period have been plotted. There is much suspended material in the effluent channel,
but the automatic analyser continues to work satisfactorily under these conditions, provided
that cloth is fixed round the pump intake to remove the larger particles. The turbidity and
colour of the water analysed are high at times, reducing the recorder chart reading (Fig. 5) to
as low as 130 for the solution in which iodine has been destroyed by the addition of sodium
sulphite, but numerous periodical checks have never shown a greater difference than 0-1
p.p.m. between automatic and manual determinations.
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Fig. 9. Concentrations of dissolved oxygen in water of
efluent channel of a sewage works, determined by the continuous
Each point is the average of the determinations made

recorder.

by the continuous recorder during a period of 4 hours.
time marked by an arrow, a manual determination was made on a

duplicate sample.

At each

No manual determination differed by more

than 0-05 p.p.m. from the corresponding automatic determination

It seems likely that this type of apparatus could be used for recording the concentrations of
other substances for which colorimetric determinations are available.
This paper is published by permission of the Department of Scientific and Industrial
Research.

Report No. 3, 1951
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The Determination of Potentially Ionic Fluorine in
Non-aqueous Solvents
By H. F. LIDDELL

The thorium lake of Chromotrope 2B is a bluish-violet dispersion in
ethanol containing ethyl cellulose, and this colour is changed to the intense
bright red of the original dye by potentially ionic fluorine. The method can
be used quantitatively and is sensitive to 0-02 p.p.m. of fluorine. This change
can be determined absorptiometrically or visually; some refinements of tech-
nique are described.

IT has been found that the thorium lake of chromotrope 2B (Colour Index No. 45), which
forms a black colloidal dispersion in water under some conditions, will produce a bluish-violet
dispersion in ethanol containing ethyl cellulose. In ethanol or other organic solvent this
violet colour is changed to the intense bright red of the original dye in the presence of poten-
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Fig. 1. Absorption curves for chromotrope 2B.
Curve A, thorium lake dispersed in ethanol; curve B,
diphenylguanidine salt dissolved in ethanol

tially ionic fluorine and 0-02 p.p.m. of fluorine can be readily detected. The absorption curves
of the two colours are shown in Fig. 1.  The change of colour can be determined with a suitable
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absorptiometer or, at great dilution, it can be determined visually in Nessler cylinders.
Alternatively, when toluene is the main solvent, the unchanged lake dispersion can be pre-
cipitated with triethylamine phthalate, the precipitate being separated by filtration and the
red colour of the dyestuff alone observed. It will be seen from the calibration curves shown in
Fig. 2 that the precision of the method is not ideal, but the great sensitivity by visual deter-
mination makes it of some value.
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Concentration of fluorine, g per mi

Fig. 2. Comparison of solvents
with Spekker absorptiometer and
Ilford No. 604 filter. Curve A,
toluene; curve B, isopropanol; curve
C, ethanol

As Chromotrope 2B (sodium salt of p-nitrophenylazo-1 :8-dihydroxynaphthalene-3 : 6-
disulphonic acid) is only slightly soluble in ethanol, the diphenylguanidine salt is used for the
preparation of the stock solution of the dye in this solvent. The trifuryldihydroglyoxaline
salt is also suitable, but the free acid and the cyclohexylamine and dicyclohexylamine salts
are too soluble in water to be conveniently isolated.

METHOD
PREPARATION OF THE DIPHENYLGUANIDINE SALT OF CHROMOTROPE 2B—

Dissolve 6-:3 g of Chromotrope 2B in 400 ml of boiling water and cool the solution to
20° C. To it add 85 ml of a 10 per cent. solution of diphenylguanidine hydrochloride, the
solutions being maintained at less than 20° C. Remove the solid by filtration at below
10° C, wash it with water and dry it in a desiccator under reduced pressure. The yield is
54g.

REAGENTS—

Dispersed thorium lake of Chromotrope 2B (lake dispersion)—Dissolve 0-1 g of the diphenyl-
guanidine salt in 5-0 ml of hot ethanol. Filter the solution and add to it 20 ml of a 1 per
cent. solution of ethyl cellulose, E.C. 250, in ethanol. Then add 2-6 ml of solution containing
0-01 g-mol. of AnalaR thorium nitrate in 400 ml of ethanol, and then add a further 1 ml of
the ethyl cellulose solution. Shake the mixture, dilute it to 100 ml with ethanol and add
66 ml of anhydrous toluene.

Triethylamine phthalate—Dissolve 17-8 g of phthalic anhydride in 30 ml of boiling ethanol
and then add 90 ml of toluene. Cool the solution and add 11-1 g of anhydrous triethylamine
and 15 ml of toluene. Dilute to 200 ml with toluene to give the stock solution. Prepare the
working solution by diluting 2-8 ml of the stock solution to 100 ml with toluene.
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PROCEDURE—

Place 1 ml of lake dispersion in a 25-ml calibrated flask, add to it the solution containing
fluorine and dilute to the mark with the chosen solvent. At the same time and in the same
solvent, prepare a range of standard solutions for comparison, these solutions being made by
diluting a solution of hydrofluoric acid or ammonium fluoride in ethanol; the concentration of
this solution is determined by precipitating the fluoride as lead chlorofluoride. Allow the
solution to stand for 1 hour and then determine the optical density, using either a Spekker
absorptiometer with Ilford No. 604 green filters or a Unicam spectrophotometer at 515 mp.
Examples of curves prepared in this way when the greater part of the solvent used was ethanol,
toluene or isopropanol are shown in Fig. 2. When toluene is the main solvent, at least 2 ml
of ethanol should be present in each 25 ml of toluene so that the diphenylguanidine salt of the
dye formed in the reaction remains in solution.

Provided that a sufficient volume of solution is available, very low concentrations of
fluoride can be determined by comparison in Nessler cylinders with standard solutions. For
example, to 100 ml of the unknown solution of fluoride in toluene containing 5 per cent. of
ethanol, add 0-2 ml of lake dispersion. "Mix the solution well and allow it to stand for } to
2 hours. The colour is compéred visually with those produced by a known set of standard
solutions. Thus a solution containing 0-02 ug of ionic fluorine per ml can be readily disting-
uished from a blank. : .

The alternative method in which the unchanged lake dispersion in toluene solution is
precipitated and separated is as follows. Add 4 ml of lake dispersion to not more than 20 ml
of the fluoride solution in toluene. Allow the mixture to stand for half an hour at room
temperature. Add 1 ml of triethylamine phthalate working solution and dilute to 25 ml with
toluene, if necessary. Allow ithe mixture to stand for a further half an hour and filter it.
If the precipitation of the unchanged lake is not complete, the solution should be heated to
60° C for half an hour. Determine the optical density of the red filtrate against a blank,
using a Spekker absorptiometer and Ilford No. 604 green filters or a Unicam spectrophotometer
at 5156 mpu.

Many water-soluble substances that interfere with standard methods do not interfere
with this method owing to their insolubility in organic solvents. However, under conditions
when the optical density of a solution containing 0-8 ug of fluorine per ml was 0-033, that of a
solution containing 32 ug of hydrochloric acid per ml was 0-021.

The author thanks the Chief Scientist, Ministry of Supply, for permission to publish this
paper, Miss S. Williams who has performed much of the practical work and Mr. F. E. Charlton
for the analysis of the primary standards.

MINISTRY OF SUPPLY
CHEMICAL DEFENCE EXPERIMENTAL ESTABLISHMENT
PorTON, WILTS. May 12tk 1954
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A Rapid Flame-photometric Method for the
Determination of Calcium in Coal Ash and Coke Ash

By L. J. EDGCOMBE axp D. R. HEWETT

A method for the rapid determination of calcium in coal ash and coke
ash is described. The silica is first removed and the ash is dissolved in
sulphuric and hydrofluoric acids. The extent to which the commoner elements
present in the resulting solution, and the acid radicles introduced, interfere
with the flame-photometric determination of calcium has been determined.
Methods are described for eliminating the interfering elements or for making
allowance for their presehce.

CaLciuM can be determined in solutions by measuring its emission in a flame photometer.
The presence of other elements occurring in coal ash and coke ash and the acids used to bring
the ash into solution may affect this emission, and so it is necessary to determine the degree
of interference of each.

An EEL flame photometer! (Evans Electroselenium Ltd.) was used in this investigation
and the results apply only to this particular instrument.

INTERFERENCE BY OTHER ANIONS AND CATIONS

INTERFERENCE BY ANIONS—

Nitric, hydrochloric, sulphuric and phosphoric acids were examined in concentrations
covering the range 0-001 N to 5 N. First, a solution containing about 1000 p.p.m. of calcium
oxide was made by dissolving reagent-grade calcium oxide in distilled water free from carbon
dioxide. From this solution, a reference solution containing one-tenth of the amount of
calcium oxide was made by dilution. Both solutions were kept in polythene containers,
For each experiment, 10 ml of the stronger solution were transferred by pipette to a 100-ml
calibrated flask and sufficient of the acid under test was added to give a required final con-
centration, and then the contents were diluted to the mark. The emission of this solution
was compared with that of the reference solution by means of the flame photometer. As
each solution contains the same amount of calcium, any difference in the emission must be
due to the presence of the acid. v

The results are shown in Fig. 1. 'Whereas the interference of hydrochloric and phosphoric
acids is variable and depends on their concentrations, that of nitric and sulphuric acids,
in certain ranges of concentration, is a definite fixed value. The range in which sulphuric
acid produces this constant interference is much greater than the range for nitric acid. All
subsequent work was therefore done with solutions in sulphuric acid within this concentration
range. New standard solutions were prepared, the stronger solution containing 1000 p.p.m.
of calcium oxide in 0-5 N sulphuric acid, and the reference standard containing 100 p.p.m.
of calcium oxide in 0-5 N sulphuric acid.

INTERFERENCE BY CATIONS—

Various metal sulphates were added to a solution of calcium sulphate in 0-5 N sulphuric
acid. The salts examined were the sulphates of the metals normally found in coal ashes,
i.e., iron, aluminium, titanium, manganese, magnesium, sodium and potassium sulphates,
and ammonium sulphate. The effect of these salts was determined at concentrations of
100 p.p.m. and 1000 p.p.m., while the calcium oxide content of the solution was maintgmed
at 100 p.p.m. The solutions were prepared as described above, and the extent of the inter-
ference is shown in Table I. )

A further test showed that when the 0-5 N sulphuric acid was neutralised with ammonium
hydroxide, which gave a concentration of ammonium ion of about 60,000 p.p.m., there was
still no interference. )

The group 3a metals, which cause a large error, can easily be removed, and corrections
can be applied for the effects of sodium and magnesium.
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INTERFERENCE EFFECT OF VARIOUS CATIONS

Interfering cation

Sodium

Potassium

Iron

Aluminium

Titanium ..
Magnesium
Manganese .. -

Ammonium .. e

A P P P A P P P

CORRECTIONS FOR SODIUM AND MAGNESIUM—

Solutions containing 100 p.p.m. of calcium oxide and from 0 to 100 p.p.m. of either
magnesium oxide or sodium oxide in approximately 0-5 N sulphuric acid were prepared. It
was found that the error produced by the sodium oxide was directly proportional to the amount
present and that 100 p.p.m. of sodium oxide gave an error of 42-2 p.p.m. of calcium oxide,
irrespective of the amount of calcium oxide present.
was found to be proportional to both the amount of magnesium oxide and the amount of
calcium oxide present; 100 p.p.m. of magnesium oxide produced an error of +8-0 per cent.

of the calcium oxide present.

Concentration
of cation,
p-p.m.

100
1000

100
1000
100
1000
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REMOVAL OF GROUP 3A METALS—

A coal ash was examined by the usual methods and found to contain: Fe,O,, 20-99 per
cent.; AL,Og, 1346 per cent.; TiO,, 0-63 per cent.; MgO, 6-11 per cent.; Na,O, 0-57 per cent.;
P,0;, 0-27 per cent. ; and CaO, 13-83 per cent. Approximately 0-1 g of this ash was accurately
weighed and dissolved in sulphuric and hydrofluoric acids (see method, below). The solution
was heated and treated dropwise with ammonium hydroxide until it was just alkaline to
methyl red. The suspension was cooled to room temperature, transferred to a 100-ml
calibrated flask and diluted to the mark. The solution was mixed and about 20 ml were
poured into a centrifuge tube and spun at about 3000 r.p.m. and 10 cm radius for 2 minutes.
The supernatant liquid was decanted, and the calcium oxide was determined. The calcium
oxide found, after correction for magnesium oxide and sodium oxide, was 12-74 per cent.

To determine whether any calcium oxide was co-precipitated with the group 3A metals,
a further 0-1 g of ash was dissolved in acid as described above and the solution was diluted
to 100 ml. Four 20-ml aliquots af this solution were transferred by pipette into centrifuge
tubes and the metals were precipitated by the following four procedures—

(a) single precipitation, without washing the precipitate,

(b) single precipitation, washing the precipitate,

(c) double precipitation, without washing, and

(d) double precipitation, with an intervening wash.

The decanted solution was diluted to 50 ml and the calcium oxide was determined.
After correction, the following percentages of calcium oxide were found—

(@) 11-35, (b) 13-20, (c) 13-82 .and (4) 13-80.
It was evident that a double precipitation was necessary to recover all the calcium,

METHOD
REAGENTS—
Sulphuric acid, 20 per cent. v/v.
Hydrofluoric acid, 40 per cent. w/v—AnalaR.
Ammonium hydroxide, sp.gr. 0-880—Laboratory-reagent grade.
Standard calcium solution—Prepared from AnalaR calcium carbonate and equivalent
to 50 p.p.m. of calcium oxide in approximately 0-5 N sulphuric acid.

PROCEDURE—

Accurately weigh about 0-1 g of ash into a platinum crucible. Add 5ml of dilute
sulphuric acid and 5 ml of hydrofluoric acid. Cover the crucible with its lid and heat it in a
crucible air-bath? until copious white fumes are evolved. Allow the crucible to cool and
place it in a 250-ml beaker containing about 50 ml of distilled water. Heat the water nearly
to boiling and then remove the beaker from the source of heat. Remove the crucible and
lid, rinse them and collect the rinsings in the solution; take particular care to include any
traces of adhering material. Replace the beaker on the source of heat and boil until the
contents are as clear as possible. (If barium is present in the ash, the solution will not clear
completely.) Remove the beaker and cool it to room temperature. Wash the contents into
a 100-ml calibrated flask and dilute to the mark. Mix the solution and, with a pipette,
transfer 20 ml to a suitable centrifuge tube. Add 2 drops of methyl red indicator, stir the
solution with a jet of air and add ammonium hydroxide dropwise until the solution just
turns yellow. Place the tube in a centrifuge and spin it at 2000 to 3000 r.p.m. and 10 cm
radius for 2 to 3 minutes. Remove the tube and decant the clear supernatant liquid into a
50-ml calibrated flask. Add 5 ml of dilute sulphuric acid to the centrifuge tube, rinse the
sides of the tube with distilled water and dilute the solution to about 15 ml. Add 1 drop of
methyl red indicator and repeat the precipitation and centrifugation as before. Decant the
clear supernatant liquid into the same 50-ml calibrated flask and dilute to the mark. Using
the EEL flame photometer, determine the calcium oxide in this solution by direct comparison
with the standard solution containing 50 p.p.m. of calcium oxide.

CALCULATION OF RESULTS—

If s = the flame photometer reading for the standard, and
x = the flame photometer reading for the unknown.

Then calcium oxide content (uncorrected) = &5 X sample vizight rge— per cent.
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Error due to sodium oxide = 0-05 per cent. of calcium oxide for each 1 per cent.
of sodium oxide.

Error due to magnesium oxide = 0-8 per cent. of the calcium oxide per cent. for each
1 per cent. of magnesium oxide.

Then calcium oxide content (corrected), per cent. =
Percentage of calcium oxide (uncorrected) x 100
100 4 (0-8 x percentage of magnesium oxide)

— 0-05 X percentage of sodium oxide.

REsuLTS

Ten ashes of known composition were examined by the above procedure, and the results
are shown in Table II.

TaBLE II

DETERMINATION OF CALCIUM IN ASHES OF KNOWN CALCIUM CONTENT

Normal method of analysis Flame-photometric method
A A
r B} r A
Magnesium Calcium oxide Calcium oxide
oxide, Sodium oxide, Calcium oxide, (uncorrected), (corrected),
% % % % %
0-40 1-19 9-86 10-02 9-96
2-82 0-74 7-63 7-83 7-61
1-81 0-84 1-00 1-06 1-01
2-25 0-88 4-03 4-02 3-92
0-28 0-14 3-38 342 3-40
0-34 0-18 6-68 6:56 6-54
0-09 0-09 0-62 0-66 0-66
0-76 0-12 4-45 4-52 4-48
0-59 0-07 3-43 3-45 343
0-25 0-04 575 582 5-81

In this series of results the maximum divergence of the uncorrected flame-photometric
result from the result by the usual volumetric methods is 0-20 per cent. and the maximum
divergence of the corrected result is 0-11 per cent. The ash with the abnormally high
magnesium oxide content of 6-11 per cent. gave maximum divergencies of 0-83 and 0-01 per
cent., respectively, from the values by the volumetric method.

Discussion—

For most of the ashes encountered, the uncorrected value for calcium oxide by the
flame-photometric method is satisfactory, as the normal magnesium oxide content is only
1 to 2 per cent. However, abnormal ashes are encounfered and then, or with any doubtful
sample, the magnesium oxide and sodium oxide content must be determined. The magnesium
oxide can be determined rapidly with a polarograph and the sodium oxide with the flame
photometer.?

This work forms part of the programme of the Fuel Research Board of the Department
of Scientific and Industrial Research and is published by permission of the Director of Fuel
Research. The graph is Crown copyright and is reproduced by permission of the Controller,
H.M. Stationery Office.
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The Absorptiometric Determination of Acetylacetone
with Ferric Iron
By T. G. BONNER Axp Miss M. THORNE

An absorptiometric method is described for the determination of acetyl-
acetone in aqueous solution by converting it to the soluble red ferric salt.
The influence of acidity and sodium sulphate on the colour intensity was in-
vestigated and the method was shown to be applicable to the determination of
a Schiff’s base of acetylacetone.

A coNVENIENT method of synthesising 2 : 4-dimethylquinolines in concentrated sulphuric acid
by cyclisation of Schiff’s bases prepared from primary aromatic amines and acetylacetone was
developed by Combes,!»2 and later the influence of nuclear substituents in the anilino portion
of the Schiff’s base on the yield and course of the cyclisation reaction was studied by Turner
and Roberts.® ‘

The cyclisation reaction is an electrophilic substitution, and a method was sought for
following the rate of cyclisation in sulphuric acid - water mixtures of those Schiff’s bases, such
as methyl S8-(p-toluidino)propenyl ketone (I), that are converted to the corresponding quin-
oline compound in nearly 100 per cent. yield.

CH, CH,
1
CO
VAN / &
CH, CH, Concentrated CHy CH
é\r — | + H,0
CH, H,SO, C—CH,
NN NN
@

As the Schiff’s base (I) is quantitatively hydrolysed to acetylacetone and p-toluidine in dilute
sulphuric acid, the reaction mixture can be examined by determining the acetylacetone lib-
erated when an aliquot portion is run into water.

Pulsifer* showed that the red-coloured compound formed by acetylacetone and ferric
iron could be used for the colorimetric determination of small quantities of ferric iron in
aqueous solutions; this method has been recommended as one of the most satisfactory by
Wenger and Duckert.? The intensity of the colour developed was shown to depend on the
acidity of the solution, but not on the presence of small amounts of salts.

When the method was adapted for the determination of acetylacetone, the influence of
acidity and of concentration of ferric salt and sodium sulphate was investigated, and so the
optimum conditions for the determination were established.

EXPERIMENTAL
REAGENT—

Ferric ammonium sulphate solution—A 6-5 per cent. w/v solution in 0-1 N sulphuric acid.

PROCEDURE FOR THE DETERMINATION OF ACETYLACETONE IN AQUEOUS SOLUTION—

To 5 ml of the ferric ammonium sulphate solution, add a measured volume (1 to 15 ml)
of the acetylacetone solution, which must be 0-1 N with respect to sulphuric acid, and then add
an appropriate volume of 0-1 N sulphuric acid so that the final volume is 20 ml. Allow the
solution to stand for 15 minutes, when the colour develops its full intensity. Prepare a blank
solution by substituting an equal volume of 0-1 N sulphuric acid for the acetylacetone solution.
Measure the colour in a Spekker photo-electric absorptiometer, using an Ilford No. 603 blue-
green filter. There should be no alteration of colour intensity after the solution has stood
for a further hour.

ABSORPTION SPECTRUM OF THE FERRIC - ACETYLACETONE COMPOUND—

This was studied with a Uvispek spectrophotometer. The colour was developed as
described above, except that only 1 ml of the reagent was used; the final solution contained
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175 mg of acetylacetone in 20 ml (8-73 X 10— moles per litre). The results are shown
graphically in Fig. 1, the maximum absorption being at 484 mp.

INFLUENCE OF THE ACIDITY AND AMOUNT OF REAGENT ON COLOUR PRODUCTION—

By the procedure described above and with the final solution always containing 2-00 mg
of acetylacetone, the acidity was varied over the range 0001 to 0-300 N with respect to sul-
phuric acid; the optical density of the different solutions was found to decrease continuously
from 0-832 to 0-477 with increase of acidity. It is therefore essential to maintain the acidity
at some arbitrarily chosen value for the standard procedure, and 0-1 N sulphuric acid was
used for this purpose.

The optical density depends on the concentration of the ferric reagent. In preliminary
experiments with a 5 per cent. w/v ferric ammonium sulphate solution in 0-1 N sulphuric

TasLE I

EFFECT OF ADDED SODIUM SULPHATE ON ‘tOLOUR PRODUCTION

Optical density
— —A —/
1-04 g of sodium 0-39 g of sodium
Acetylacetone, No added sodium sulphate in 20 ml sulphate in 20 ml

mg sulphate of final solution of final solution

2-45 0-768 0-748

2-25 0719 0-689 0-689

2-04 0-650 0-632

1-83 0-584 0-574 0-573

1-63 0-524 0-511

1-43 0-461 0-452 0-452

1-23 0-395 0-388

1-02 0-325 0-327

acid, variations in the volume of reagent solution used, between 1 and 9 ml in a total volume
of 20 ml, resulted in a change of optical density from 0-260 to 0°656. The variation was least
marked in the region of 6 to 6:5 ml of this ferric solution. These experiments led to the use
of 5 ml of a 65 per cent. w/v ferric ammonium sulphate solution in a total volume of 20 ml
for the proposed procedure.

08 //
650 ( A
ij 07 B
o 7
0-6 /Z

550

Extinction coefficient
Optical density

05 7
500 ‘e o4 f
/

03
460 500 540 I 1-5 2 25
Wavelength, mu Acetylacetone, mg
Fig. 1. Absorption curve for the Fig. 2. Calibration curves for the
ferric - acetylacetone complex ferric salt of acetylacetone: curve A, no

added sodium sulphate; curve B, 1-04 g of
sodium sulphate in 20 ml of final solution
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EFFECT OF SODIUM SULPHATE ON COLOUR PRODUCTION—

As the acidity of the acid solutions of acetylacetone used in the kinetic experiments had
to be adjusted by the addition of sodium hydroxide solution, the final solution to be examined
absorptiometrically contained considerable amounts of sodium sulphate (about 0-5 g
of sodium sulphate per 5-ml aliquot of the acetylacetone solution).

The effect of the presence of this salt on the colour production is shown in Fig. 2. The
linear relationship between the optical density and concentration of acetylacetone is main-
tained, but with a slightly altered slope. Further, as indicated in Table I, it appears that the
influence of the sodium sulphate is constant within the range of 0-40 to 1-00 g of salt per 20 ml
of final solution.

TasLE I

DETERMINATION OF THE SCHIFF’S BASE (I) BY HYDROLYSIS

Acetylacetone
Aliquots Amount of - == A N
used, Schiff’s base (I), Calculated, Found, Recovery,
ml g mg mg %
5 0-3485 1-84 1-84 100
10 0-2003 2-12 2-10 99-1
15 0-1006 1-60 1-56 97-5

APPLICATION OF THE METHOD TO THE DETERMINATION OF METHYL B-($-TOLUIDINO)PROPENYL
KETONE (I)—

Various weights of the Schiff’s base (I) were dissolved in 100-ml portions of N sulphuric
acid and the solutions were allowed to stand for 2 hours to effect complete hydrolysis to
acetylacetone. The acid solutions were neutralised by titration with N sodium hydroxide
solution, universal indicator paper being used to establish the end-point. Then 50 ml of N
sulphuric acid were added and the solution was diluted to 500 ml with water. Aliquot
portions were removed for the determination of acetylacetone; the results are shown in
Table IT and indicate that the method is applicable to the analysis of Schiff’s bases of acetyl-
acetone.

In kinetic experiments 1 g of the Schiff’s base was dissolved rapidly in 25 ml of the con-
centrated sulphuric acid medium at 25° C at zero time and 2-ml aliquots were withdrawn at
fixed time intervals and run into 20 ml of water. This dilution reduced the acidity to about
2 N and, on standing for 2 hours, complete hydrolysis of the unchanged Schiff’s base occurred.
The solution was neutralised as described above and, after filtration, was diluted exactly to
100 ml with water after the addition of 10 ml of N sulphuric acid, to give an exactly 0'1 N
acid solution. A 5-ml or 10-ml aliquot portion of this solution was then removed and its
acetylacetone content was determined by the standard procedure. The rate constants
determined by this method were satisfactory.

Acknowledgments are made to Imperial Chemical Industries Limited and to the Central
Research Fund for financial assistance.
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Absorptiometric Determination of Magnesium in
Titanium and its Alloys

By H. J. G. CHALLIS axp D. F. WOOD

Procedures have been established for the determination of magnesium in
titanium and its alloys. For the examination of titanium metal, the method
involves the preliminary separation of titanium by extraction with cupferron -
chloroform followed by the absorptiometric determination of magnesium,
making use of Titan Yellow. Aluminium, chromium and copper interfere,
but modifications are described so that interference due to the amounts likely
to be present is avoided. Tests have established that the Titan Yellow method
is reliable and reproducible for magnesium contents between 0-02 and 1-0 per
cent. and is more rapid and convenient for routine batch analysis than the
conventional phosphate method, particularly for amounts of magnesium
below 0-1 per cent.

In the analysis of titanium alloys, removal of titanium and alloying
elements is necessary and is effected by separations involving the use
of cupferron, zinc oxide - permanganate and sodium hydroxide - cyanide.
The final determination of magnesium is accomplished by the Solochrome
Cyanine R.200 method. The recoveries have been good from synthetic
solutions and a number of alloys.

MAGNESIUM is a likely impurity in titanium sponge produced by the Kroll process, and al-
though procedures for its determination have been described,!-2 these are restricted to amounts
greater than 0-1 per cent. in titanium and furthermore they are not applicable to alloys.
For smaller amounts of magnesium it has been necessary, therefore, to use more sensitive
colorimetric methods and to develop modifications suitable for the determination of mag-
nesium in titanium alloys.

Part I. Determination of Magnesium in Titanium

SEPARATION OF TITANIUM—

Colorimetric reactions for magnesium are not specific and so it was considered essential
to effect preliminary separation of titanium before applying such reactions. The extraction
by the cupferron - chloroform technique was selected as the most suitable method of
separating titanium from small amounts of magnesium in sponge and ingots. In sulphuric
and hydrochloric acid solutions (10 per cent. by volume) this extraction removes titanium
and impurities such as iron, tin and vanadium, so that the magnesium, together with any
traces of aluminium, chromium, copper, manganese, molybdenum, nickel and alkali or
alkaline-earth metals, remains in the aqueous phase.?:¢ Next, a sensitive colour reaction for
the absorptiometric determination of magnesium was sought.

ABSORPTIOMETRIC DETERMINATION WITH TITAN YELLOW—

Many organic reagents depending on the formation of coloured lakes of colloidal mag-
nesium hydroxide are available for the colorimetric determination of magnesium.5.8,7,8
Titan Yellow was selected for trial as much information has been published about this reagent.

Initial experiments with Titan Yellow made use of hydroxylamine hydrochloride as the
stabilising reagent,® but above concentrations of 32 p.p.m. of magnesium, the complex
coagulated after 10 minutes. By using starch and glycerol as protective colloids,?®:¢ in
addition to hydroxylamine hydrochloride, it was found that at concentrations of 1 to 4
p-p-m. of magnesium and with the particular dye used (British Drug Houses Ltd.), the complex
formed after 5 minutes was stable for at least two hours.

Based on information in the literature,®® a calibration curve was prepared as described
on p. 767. Synthetic solutions containing 0-5 g of refined titanium (van Arkel) and mag-
nesium equivalent to 0-02 to 0-10 per cent. were prepared. After removal of the titanium
as the complex with cupferron, the magnesium in the aqueous extract was determined by the
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Titan Yellow method. The results were satisfactory over the range tested and were as
follows—

Magnesium added, %, .. w3 oy 0-0 0-020 0-040 0-060 0-080 0-100 0-200
Magnesium recovered, %, T o 0-002 0-022 0-041 0-060 0-078 0-100 0-195

EFFECT OF IMPURITIES ON THE TITAN YELLOW METHOD—

The effect of various impurities on the apparent magnesium content, at a concentration of
1 to 4 p.p.m. of magnesium in the final solutions, was ascertained, and the results are sum-
marised as follows—

Aluminium. When present up to 2 p.p.m., it has only a slight effect, but 4 and
8 p.p.m. cause a marked decrease in optical density in the lower
range of magnesium concentrations, as shown in Fig. 1. In the
recommended procedure, however, aluminium is removed as the
sparingly soluble sulphate by filtration, so that the amount of
aluminium remaining in solution has a negligible effect on the
determination (see results in Table I). Alternatively, the inter-

TaBLE 1

EFFECT ON INTERFERENCE BY ALUMINIUM OF FUMING WITH SULPHURIC ACID AND REMOVING
ALUMINIUM SULPHATE BY FILTRATION

Magnesium Aluminium Time fumed with  Magnesium found by

added,* added, sulphuric acid, Titan Yellow method,
% % minutes %
0-02 10 0-022
0-02 10 0-022
0-10 Nil 10 0-10
0-10 10 0-095
0-02 Nil Nil
0-02 10 0-018
0-10 Nil 0-08
0-10 0-1 10 0-10
0-04 Nil 0-02
0-04 10 0-04

* The magnesium was added to 0-5-g samples of refined titanium (van Arkel).

ference due to aluminium can be corrected by precipitating the
aluminium with ammonium hydroxide, iron being used as a
collector,®:¢ and removing any ammonia or ammonium salts by
boiling with sodium hydroxide.

Chromium. It has an effect similar to that of aluminium, but the amount
present is unlikely to exceed 1 p.p.m.
Copper. This interferes at concentrations as small as 0-01 per cent., but in the

presence of potassium cyanide, the ‘interference is negligible at
concentrations less than 1 p.p.m. (0-025 per cent.).

Iron. At 1 p.p.m. it causes a slight decrease in absorption values.

Manganese. In amounts up to 8 p.p.m. (0-2 per cent.) the effect is slight, but
20 p.p.m. cause an appreciable increase in absorption.
Nickel and vanadium. They have a negligible effect at concentrations below 8 p.p.m.

Titanium. After separation with cupferron, a residue of 6 p.p.m. of titanium
causes only a slight increase in absorption, but at 17 p.p.m. the
effect is significant, particularly with more than 2 p.p.m. of mag-

nesium.
Ammonium and Information on the effect of these two salts was required in con-
sodium sulphates. nection with the proposed separation of aluminium as hydroxide.

The absorption progressively increases with concentration of
ammonium sulphate, whereas sodium sulphate in concentrations
up to IV has no effect on 1-6 p.p.m. of magnesium.
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EFFECT OF TEMPERATURE ON THE TITAN YELLOW METHOD—

The results shown in Table II indicate that over the range of magnesium concentrations
tested, control of the temperature at 25° 4 5° C is adequate.

04

03

Optical density
‘?
| o)

o

Magnesium, p.p.m.

Fig. 1. Effect of aluminium on the determination of
magnesium with Titan Yellow. Curve A, magnesium plus
1 p.p.m. of aluminium; curve B, magnesium plus 2 p.p.m.
of aluminium; curve C, magnesium plus 4 p.p.m. of alumin-
ium; curve D, magnesium plus 8 p.p.m. of aluminium;
dotted line, magnesium alone. All concentrations calculated
on final volume of 50 ml

APPLICATION OF TITAN YELLOW METHOD—

The colorimetric method described below was used for a number of samples of titanium
and the results are compared in Table III with those determined by the gravimetric phosphate
method. Furthermore, samples of titanium were selected for reproducibility tests and four
determinations were made by the Titan Yellow method on each sample, these results being

shown in Table IV.
TaBLE II

EFFECT OF TEMPERATURE ON TITAN YELLOW METHOD

16° C 25°C 35°C
L = N ( A Rl r—'*—_—'\
Magnesium Optical Magnesium Optical Magnesium Optical Magnesium
added, density (less blank), density (less blank), density (less blank),
%o % % %
0 0-13 — 0-14 — 0-14 —
0-02 0-20 0-02 0-21 0-02 0-215 0-022
0-04 0-27 0-04 0-28 0-04 0-28 0-04
0-08 0-40 0-08 0-41 0-08 0-42 0-082

The results in Tables I1I and IV indicate that the precision of the Titan Yellow method is
satisfactory. It is more suitable than the phosphate procedure for magnesium contents

below about 01 per cent.

COLORIMETRIC DETERMINATION WITH SOLOCHROME CYANINE R.200—

While the Titan Yellow method was being investigated, a new colorimetric method for
the determination of magnesium in aluminium alloys was described by Bacon,® who claimed
that the reagent Solochrome Cyanine R.S. is less susceptible to interference from impurities.
Aluminium and copper had less effect on the reaction of magnesium with Solochrome Cyanine
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R.200 (see Fig. 2) than on that with Titan Yellow. Calcium interfered and its effect was
compensated by the addition of an equal amount to the blank (see results in Table V).
However, when applying the test to samples, it was necessary, after the initial separation of
titanium as the complex with cupferron, to precipitate the magnesium with sodium hydroxide
and then to dissolve the precipitate in a standard volume of N sulphuric acid in order to
eliminate the effect of variation of the concentration of salts. This procedure gave satisfactory

TasLE III
COMPARISON OF PHOSPHATE AND COLORIMETRIC METHODS WHEN APPLIED TO TITANIUM SPONGE
AND INGOTS
Magnesium by
Magnesium by Magnesium by Solochrome Cyanine
phosphate method, Titan Yellow method, method,
% % %o
0-15 0-13 0-14
0-21 0-21
0-14 0-13 0-14
0-86 0-80
1-28 1-32 1-20
~0-04 0-052
~0-06 0-05
~0-03 0-03 0-032
~0-04 0-04 0-037
~0-04 0-035
~0-04 0-06
~0-05 0-060
0-27 0-25
0-78 0-73
~0-08 0-082 0-084
~0-08 0-076 0-084
0-18 0-20 0-18
0-17 0-20 0-19
0-32 0-32 0-33
0-07 0-076 0-081
0-22 0-18 0-22
— 0-015 0-013
— 0-014 0-014
TaBLE IV
REPRODUCIBILITY OF TITAN YELLOW METHOD FOR DETERMINATION OF MAGNESIUM IN
TITANIUM
Test 1. Test 2. Test 3. Test 4.
Sample Magnesium, Magnesium, Magnesium, Magnesium,
o0 % % 00
A 0-28 0-27 0-28 0-28
B 0-31 0-31 0-29 0-30
C 0-18 0-18 0-19 0-18
D 0-045 0-045 0-042 0-048
E 0-52 0-50 0-54 0-54
F 0-13 0-12 0-12 0-14

recoveries of magnesium (0-02 to 10 per cent.) from synthetic solutions. Determinations
were performed on solutions of 0-5-g samples of refined titanium (van Arkel), and the results
by the Solochrome method were as follows—

Magnesium added, %, .. 0 002 004 006 008 010 020 040 060 0-80 1-00
Magnesium recovered, % .. 0-002 0-022 0-042 0-060 0-078 0-096 0-20 0-38 0-60 0-79 1-02
The results for various samples were in agreement with those determined by the phosphate
and Titan Yellow methods (see Table III). Although it was found that the colorimetric
method with Solochrome Cyanine R.200 was simpler and quicker than that with Titan Yellow,
this advantage was outweighed by the necessity for separating magnesium as hydroxide and
accurate control of the temperature when measuring the absorption due to the magnesium
complex. Titan Yellow is therefore preferred for the determination of magnesium in titanium
metal and sponge. As indicated later, however, when aluminium, chromium, and so on,
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TaBLE V

INFLUENCE OF CALCIUM ON THE SOLOCHROME CYANINE METHOD FOR MAGNESIUM IN THE
ABSENCE OF TITANIUM

Magnesium Calcium Optical Optical density =~ Magnesium
present,* added,* density less blank recovered,
% % %

Nil Nil 0-33 — —

Nil 0-10 0-35 — —
0-02 0-10 0-43 0-08 0-02
0-04 0-10 0-51 0-16 0-04
0-08 0-10 0-67 0-32 0-08
0-10 0-10 0-76 0-41 0-10

Nil Nil 0-33 — —

Nil 0-4 0-41 — —
0-02 0-4 0-49 0-08 0-02
0-04 0-4 0-57 06 0-04
0-08 0-4 0-735 0-325 0-082
0-10 0-4 0-825 0-415 0-102

* Calculated on 0-25-g sample.

are present in alloying amounts, separation of magnesium with sodium hydroxide is essential
for both colorimetric methods, so that the Solochrome Cyanine method can then be applied
advantageously.

03

Optical density

0 05 1-0 I-5 20 25
Magnesium, p.p.m.

Fig. 2. Effect of copper, iron and aluminium
on the determination of magnesium with solochrome
cyanine R.200. Curve A, magnesium plus 4 p.p.m.
of copper; curve B, magnesium plus 4 p.p.m. of
aluminium; curve C, magnesium plus 5 p.p.m. of
iron; dotted line, magnesium alone. All concentra-
tions calculated on final volume of 100 ml

TITAN YELLOW METHOD FOR THE DETERMINATION OF MAGNESIUM IN TITANIUM METAL OR
SPONGE
REAGENTS—
Hydyrofluoric acid, 10 per cent.—Dilute 10 ml of analytical-reagent grade hydrofiuoric acid
to 100 ml and store it in a polythene container.
Hydrogen peroxide, 100-volume.—Analytical-reagent grade.
Sulphuric acid, sp.gr. 1-84.
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Cupferron solution, 9 per cent.—A freshly prepared aqueous solution, filtered before use.

Chloroform.

Nitric acid, sp.gr. 1-42.

Sodium hydroxide, 20 per cent. w/v aqueous solution.

Hydroxylamine hydrochloride, 5 per cent. aqueous solution.

Calcium chloride solution, 55 per cent.—Dissolve 5'5g of analytical-reagent grade
calcium chloride, CaCl,.6H,0, in 100 ml of 0-01 N hydrochloric acid.

Starch solution, 1 per cent.—Make a paste of 1 g of soluble starch with cold water, pour
it into 80 ml of boiling water, boil the solution for a few minutes, cool it and dilute it to 100 ml.
This solution should be freshly prepared and filtered immediately before use.

Glycerol solution—Dilute 50 ml of glycerol with 50 ml of water.

Potassium cyanide solution, 0-05 per cent.—Dissolve 0-05 g of potassium cyanide in 100 ml
of water. :

Titan Yellow solution, 0°1 per_cent.—Dissolve 0-1 g of Titan Yellow in 100 ml of water.
This solution must not be kept longer than one week. As different batches of Titan Yellow
may vary in reactivity, it is essential to prepare a fresh calibration curve for each batch of
reagent.

Standard magnesium solution—Dissolve 0°1 g of pure magnesium in a mixture of 9 ml of
water and 1 ml of sulphuric acid, sp.gr. 1'84, and dilute to 1 litre.

PROCEDURE—

Preparation of calibration curve for O to 4 p.p.m. of magnesium—Take 0°4, 0'8, 1-2, 1'6
and 2-ml portions of the standard magnesium solution and place them in 50-ml calibrated
flasks, with an additional flask for the blank. Dilute each solution to about 20 ml and add
the six reagents described on p. 768, commencing with the hydroxylamine hydrochloride.
Neutralise the solution with sodium hydroxide solution and then add a further 1 ml of the
sodium hydroxide. Dilute the solution to the mark, mix it well by shaking and measure the
optical density using a Spekker absorptiometer with a tungsten lamp, a 2-cm cell and an
Ilford No. 605 filter. From the readings construct a calibration graph.

Separation of titanium—Weigh 05 g of titanium metal into a platinum dish and add
10 ml of water followed by 10 ml of 10 per cent. hydrofluoric acid (for the treatment of
titanium sponge see Note 1). A blank should be determined for the reagents. When the sample
has dissolved, add 1 ml of 100-volume hydrogen peroxide and allow the solution to cool, then
add 5 ml of sulphuric acid, sp.gr. 184, and evaporate it until fumes are evolved. Continue
heating the mixture for two minutes, cool it, dilute it to about 50 ml with water, filter the
solution if necessary and transfer it to a 500-ml separating funnel.

Add 90 ml of cupferron solution, then shake the suspension for 1 minute to coagulate the
precipitate and add 90 ml of chloroform. Shake the funnel for half a minute, allow the layers
to separate and remove the chloroform layer. Add 40 ml of chloroform, shake the funnel for
half a minute, allow the layers to separate and add a few drops of cupferron solution to the
upper layer. A white flash of cupferron indicates complete precipitation of titanium. If a
coloured precipitate forms, add a further 10 ml of cupferron solution and shake. Remove
the chloroform layer and continue the extraction with 20-ml portions of chloroform until the
two layers are colourless.

Transfer the aqueous layer to a 400-ml beaker, introduce a boiling rod and evaporate to
about 10 ml. Destroy the excess of cupferron by adding 25 ml of nitric acid, sp.gr. 1'42,
and evaporate the solution until fumes of sulphur trioxide are evolved. Continue the evapora-
tion until only 1 to 2 ml of solution remain and then allow it to cool. Add 10 ml of water to
dissolve magnesium and ammonium sulphates (Note 2). Cool the solution and filter it through
a 9-cm Whatman No. 40 filter-paper (to remove any insoluble aluminium sulphate) into a
50-ml calibrated flask. Dilute to the mark with distilled water; this is Solution A.

Determination of magnesium with Titan Yellow—Using a pipette, transfer a suitable
aliquot of Solution A to a 50-ml flask so that the final volume contains 1 to 4 p.p.m. of mag-
nesium. For example, for amounts up to 0-1 per cent. take 20 ml of Solution A, or for amounts
from 0-1 to 0-5 per cent. take 4 ml of Solution A. An aliquot equal to that taken from the
sample should be taken from the blank solution and put in a 50-ml flask. If the approxi-
mate amount of magnesium is not known, make a preliminary test on a 4-ml aliquot. Amounts
up to 1 per cent. can be determined by diluting a portion of Solution A and then taking an
aliquot suitable for the range of the calibration graph.
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Add the following reagents in the given order to both sample and blank aliquots—
1 ml of hydroxylamine hydrochloride solution,
1 ml of calcium chloride solution,
2 ml of starch solution,
2 ml of glycerol solution,
1 ml of potassium cyanide solution and
1 ml of Titan Yellow solution.

Then add sodium hydroxide solution dropwise from a burette, while shaking the solution,
until the pale green colour produced just begins to turn orange.

At this point add 1 ml more of sodium hydroxide solution and dilute to the mark.
Adjust the temperature of the sample and the blank to 25° 4 5° C. Mix the solution well
and transfer a part to a 2-cm cell. Measure the optical density of the sample and blank with
a Spekker absorptiometer, a tungsten lamp and an Ilford No. 605 yellow-green filter. Deduct
the blank reading (usually about 0-08) from that for the sample, then determine the amount of
magnesium in the solution from the calibration graph and convert it to percentage of mag-
nesium.

NoTtes—

1. For titanium sponge, which is beterogeneous, it is advisable to dissolve a large amount of the
sample in sulphuric acid, dilute the solution to a definite volume and take an aliquot corresponding
to a 0-5-g sample. For example, 25 g of sponge are dissolved in 750 ml of diluted sulphuric acid
(1 + 3) and the solution is diluted to 1 litre. To a 20-ml aliquot of this solution add 1 ml of 100-volume
hydrogen peroxide, evaporate the solution until fumes are evolved and then continue the procedure as
described for titanium metal.

2. If chromium is present at concentrations greater than 2 p.p.m., it should be removed together
with aluminium as follows. Add 1 ml of a 1 per cent. ferrous iron solution (1 g of iron wire dissolved
in diluted hydrochloric acid (1 + 1) and the solution diluted to 100 ml) to reduce chromate and to
act as a carrier. Ogxidise the solution with nitric acid, neutralise it with ammonium hydroxide, filter
it, add 10 ml of 10 per cent. sodium hydroxide and boil it to remove ammonium salts. Separate the
magnesium hydroxide by filtration and dissolve it in 10 ml of sulphuric acid, dilute to 50 ml and
continue as described above.

Part II. Determination of Magnesium in Titanium Alloys

REMOVAL OF ALLOYING ELEMENTS—

Previous experience in the analysis of titanium sponge suggested that the alloying metals,
e.g., aluminium, chromium and manganese, would make special treatment necessary. By
analogy with Smith’s method® for the determination of magnesium in aluminium alloys, it

TaBLE VI
DETERMINATION OF MAGNESIUM IN SYNTHETIC TITANIUM ALLOYS BY THE SOLOCHROME CYANINE
METHOD
Magnesium Synthetic alloy of titanium with
added, the addition of the following Magnesium recovered,
%
0-02 0 018
0-04 5%, of Al, 5%, of Mn and 59, of Cr 0-036
0-08 0-08
0-02 0-018
0-04 109, of Al and 109, of Mn 0-038
0-08 0-076
0-02 0-022
0-04 0-038
g 109, of Al 5% of Mn and 5% of Cr A
0:60 0-58
0-80 0-77

seemed probable that aluminium could be satisfactorily removed by the zinc oxide - per-
manganate separation and the magnesium then precipitated by the sodium hydroxide -
cyanide method. In this way adequate control of salt concentration can be maintained
and the determination of magnesium can be conveniently completed by the Solochrome
Cyanine method.®

To test this proposed method, solutions containing 0-5 g of titanium and salts of alu-
minium, chromium, copper, manganese and nickel equivalent to 1 per cent. together with
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0-02 to 0-10 per cent. of magnesium were analysed and the results were satisfactory. The
efficiency of the separation was further confirmed by tests on a series of alloys containing
amounts of aluminium and manganese up to 10 per cent. and chromium up to 5 per cent. with
various amounts of magnesium. The results are shown in Table VI.

In addition, tests were made on drillings from titanium ingots containing 0-06 to 0-3
per cent. of magnesium to which were added 1 per cent. of aluminium, 2 per cent. of chromium,
1 per cent. of copper, 1 per cent. of iron and 1 per cent. of manganese as sulphates. The
results were as follows—

Magnesium in titanium ingot, %, s .. .. .. 0-060 0-080 0-083  0-20 0-32
Magnesium recovered from solution containing other metals,
% " ¥ 5 . .. 0-056 0-086 0-086  0-22 0-32

These results were satisfactory and so the following method is recommended.
SOLOCHROME CYANINE METHOD FOR THE DETERMINATION OF MAGNESIUM IN TITANIUM ALLOYS
REAGENTS—

The first seven reagents used in the Titan Yellow method, with the addition of the
following—

Hydrochloric acid, sp.gr. 1:18.

Sulphuric acid, diluted (1 + 4)—Carefully add 200 ml of sulphuric acid, sp.gr. 1-84, to
800 ml of water.

Potassium permanganate, approximately 0-2 N—Dissolve 6-5 g of potassium permanganate
in 1 litre of water.

Zinc oxide emulsion—Mix 50 g of analytical-reagent grade zinc oxide with 300 ml of water.
Shake the solution before use.

Ethanol, 90 per cent.—Analytical-reagent grade.

Potassium cyanide, 10 per cent. solution—Dissolve 10 g of potassium cyanide in 100 ml
of water.

Sulphuric acid, approximately N—Carefully add 27-5 ml of sulphuric acid, sp.gr. 1-84,
to 500 ml of water, cool and dilute to 1 litre.

Ammonium hydroxide, sp.gr. 0-880.

Solochrome Cyanine solution—Dissolve 0-25 g of Solochrome Cyanine R.200 in 600 ml of
water containing 2 ml of 20 per cent. sodium hydroxide solution and dilute to 1 litre. Prepare
a fresh solution each week.

Standard magnesium solution—Dissolve 0-25 g of magnesium in 100 ml of N sulphuric
acid and dilute to 1 litre.

PROCEDURE—

Preparation of calibration curve—Add 0, 0-2, 0-4, 0-6, 0-8 and 1-0-ml portions of the
standard magnesium solution to six 100-ml calibrated flasks. To each flask add 5 ml of N
sulphuric acid, 25 ml of ammonium hydroxide, sp.gr. 0880, and 20 ml of Solochrome Cyanine
solution and then dilute to the mark.

Mix the solution well, transfer portions of each solution to 2-cm cells and determine
extinction values with a Spekker absorptiometer, a tungsten lamp and an Ilford No. 605
filter. Deduct the blank value and plot extinction values against magnesium concentration.

Separation of metals—Weigh 0-5 g of sample into a platinum dish and proceed as described
for titanium metal on p. 767 until, after extraction with chloroform, the solution is free from
titanium. Transfer the aqueous layer to a 400-ml beaker and evaporate it to about 10 mL
Add 25 ml of nitric acid, sp.gr. 142, to oxidise organic matter and evaporate the solution
just to fumes of sulphur trioxide. Cool the residue and carefully add 100 ml of water, 5 ml
of hydrochloric acid, sp.gr. 1-18, mix, boil the solution for about 10 minutes to dissolve any
solid salts and then filter it through a No. 41 filter-paper into a 400-ml beaker. Add sodium
hydroxide solution until the solution is just alkaline to litmus paper (about 30 ml are required).
Add a few drops of diluted sulphuric acid followed by 5 ml of 0-2 N potassium permanganate
and heat to boiling. Add 30 ml of zinc oxide emulsion and continue the addition of potassium
permanganate until the liquid remains pink on boiling for about 3 minutes after the last
addition. Remove the beaker from the source of heat and destroy the excess of permanganate
with a few drops of ethanol. Boil the solution, cool it and dilute it to 500 ml in a calibrated
flask. Shake the mixture well, allow the precipitate to settle and filter 250 ml of the superna-
tant liquid through a No. 540 filter-paper into a calibrated flask.

Transfer 250 ml to a 400-ml beaker, add 10 ml of potassium cyanide solution, 20 ml of
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sodium hydoxide and a small amount of paper-pulp and boil the solution until it is free from
ammonia (about 25 minutes).

Filter the solution through a No. 540 filter-paper, and wash the filter-paper and mag-
nesium hydroxide precipitate with 0:01 NV sodium hydroxide, carefully removing all precipi-
tate from the beaker by means of a rubber-tipped glass rod. Dissolve the magnesium
hydroxide in 10 ml of N sulphuric acid into a 100-ml calibrated flask, wash the filter-paper
with water and dilute to the mark; this is Solution B.

Determination of magnesium at a concentration of 0 to 1 per cent. with Solochrome Cyanine
R.200—Place a 10-ml aliquot of Solution B in a 100-ml calibrated flask, add 4 ml of N
sulphuric acid, 25 ml of ammonium hydroxide, sp.gr. 0-880, and 20 ml of Solochrome Cyanine
R.200 solution. Dilute to the mark, mix the solution and measure the extinction within
15 minutes at 20° 4 1° C, using a Spekker absorptiometer with a 2-cm cell, tungsten lamp and
an Ilford No. 605 filter. Deduct the blank reading from that of the sample, then determine the
magnesium content of the solution from the calibration graph and convert it to percentage of
magnesium.

Determination of magnesium at a concentration of 0 to 0-2 per cent. with Solochrome Cyanine
R.200—Place a 50-ml aliquot of Solution B in a 100-ml calibrated flask, and add 25 ml of
ammonium hydroxide, sp.gr. 0-880, and 20 ml of Solochrome Cyanine solution. Dilute to
the mark, measure the extinction as described above and calculate the magnesium content.

CONCLUSIONS

Following the experimental work described in Part I and II of the paper, two absorptio-
metric methods for magnesium are recommended. These are the use of Titan Yellow for
titanium metal and sponge and of Solochrome Cyanine R.200 for titanium alloys.

Both methods are more rapid and accurate for magnesium in concentrations below 0-1
per cent. than the phosphate gravimetric procedure.!-2

The Titan Yellow method is satisfactory provided that only the usual impurities are
present. Of these impurities, aluminium interferes seriously and its presence necessitates a
modification of technique in which the aluminium is removed as sulphate or hydroxide.
Separation of calcium, which is essential with the phosphate method, is not necessary with
Titan Yellow; in fact, with the latter reagent, calcium is added to intensify the colour. The
Titan Yellow method has now been in use in a routine laboratory for over a year and no
difficulties have been encountered, even when the technique has been used by inexperienced
personnel.

With titanium alloys, separation of titanium and alloying metals is necessary before
application of the Solochrome Cyanine reaction. The procedure recommended for the
determination of magnesium in alloys has been applied without difficulty to alloys containing
aluminium, chromium, iron and manganese. Tests indicate that the method should be
applicable to a wide range of alloys. ‘

The authors gratefully acknowledge the help and encouragement of Mr. S. S. Smith,
Research Manager, in the preparation of this paper.
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Potentiometric Method for the Macro- and Micro-
determination of Thallium by Oxidation with
Potassium Permanganate in Alkaline Solutions

By I. M. ISSA anp R. M. ISSA

A method is described for the potentiometric determination of thallium.
It depends on the oxidation of thallium! to thallium™ in alkaline solution
(preferably about 0-1 N with respect to sodium hydroxide) with potassium
permanganate. If the thallium is in the tervalent state, it is first reduced
with sulphur dioxide in acid solution. The method can be used for the
determination of 5 pg of thallium.

THALLIUM! has been determined gravimetrically as iodide! or chromate,? the latter compound
being considered the most suitable form for weighing thallium ; thallium™ has been determined.
by precipitation as the oxide.® Thallium® has been determined volumetrically by oxidation.
with bromate, iodate,5 ceric sulphate,5-® potassium permanganate® and hypobromite solution.”
Some of these reagents, ¢.g., iodide,® bromate? and ceric sulphate,® can be used in a potentio-
metric method. Another potentiometric method depended on the reduction of thallium™*
with titanous chloride.

In this investigation a new method was devised for the potentiometric determination of
thallium’; it depends on the oxidation of the thallium! to the tervalent state in alkaline solu-
tion by means of potassium permanganate. Thallium™ is first reduced to the univalent
state and then determined in the same way. The method can be used for the determination
of micro quantities of thallium.

EXPERIMENTAL

The titration device used was that described previously.® A solution of the thallium
salt was placed in the titration cell, made alkaline with sodium hydroxide and titrated with
potassium permanganate. Sometimes, sodium chloride, ferric salts or telluric acid were
added to the thallous salt. Thallium™ was determined by reducing it to thallium’ with an
excess of sulphur dioxide in acid solution,! the unused sulphur dioxide being expelled by heat-
ing the solution and passing a stream of carbon dioxide through it; the solution was then made
alkaline and titrated with potassium permanganate.

PREPARATION AND STANDARDISATION OF SOLUTIONS—

Potassium permanganate solution was prepared by the method of Stamm? and stand-
ardised by the acid oxalate!! and alkaline formate!? methods.

Laboratory-grade thallous sulphate and thallous acetate were dissolved in twice-distilled
water. The thallium! in the solutions was determined gravimetrically by precipitation as
chromate.? This method is recommended by Moser and Brukl? as the most accurate for the
determination of thallium.! Five determinations were performed on 10-ml aliquots of these
two solutions and the average weights of thallous chromate were 0-2846 ¢ and 0-2039 g;
the results of the determinations did not differ by more than 0-0001 g. From these results
the solutions were calculated to be 0-1085 N and 0-0880 V.

Solutions of potassium permanganate and thallium® of concentrations 0-0001203 N and
0-0000275 N were prepared by successive dilution with water twice distilled over alkaline
potassium permanganate.

A solution of Iaboratory-grade thallic chloride was prepared, reduced as described above
and titrated with 0-0496 N potassium iodate, chloroform being used in the detection of the
liberated iodine. By this method the solution was found to be 0-0316 N, and the concentra-
tion determined by a similar reduction of the thallic chloride solution followed by precipitation:
of thallous chromate was also 0-0316 V.

ACCURACY OF THE METHOD—

Reduction of alkaline potassium permanganate proceeds in two stages; first, the per-
manganate ion is reduced to manganate, which is then reduced to manganese dioxide. The



772 ISSA AND ISSA: POTENTIOMETRIC METHOD FOR THE MACRO- [Vol. 79

extent of the reduction depends on the alkalinity of the medium and the reducing agent.
Potassium permanganate in weakly alkaline solution is reduced to manganese dioxide as
follows—

3TI 4 2 Mo S 3TI 42 M
As a measure of the completeness of this reaction, K, the equilibrium constant, and «, the
degree of completion, can be calculated by means of the redox potentials of the system. The
following equations are used—

log K = Z

0-059

in which %, and #, represent the respective valency changes for both pairs of ions involved in
the process, E; and E, are the redox potentials of the first and second systems and Z is the
number of faradays necessary to complete the reaction. The values of the redox potentials
of the TI'”" - TI' and Mn"™""""" - Mn"""" systems in alkaline media are® —0-05 volt and 0-588 volt,
and Z = 6, #n; = 2 and #n, = 3; the values of K and « are calculated to be 1-31 x 10-%5 and
1-06 x 10-13, which indicates that the reaction is quantitative.

(El — Eg) and o = KY(m+n)

REsuLTS

From the results shown in Tables I, IT and III it can be seen that there is good agreement
between the potentiometric method with potassium permanganate in alkaline solution and
the gravimetric chromate method.

When 0-1085 NV thallium® solutions are titrated with 0-1203 N potassium permanganate,
the error is approximately 0-3 per cent.; this value is independent of the concentration of the
alkali if it is between 0-25 and 2-5 IV with respect to sodium hydroxide. When the reactants
are diluted tenfold and 100-fold, the alkali concentrations being 0-1 N, the accuracy is the
same as that with the more concentrated solution. At concentrations less than 0-001085 N
the error is 0-69 per cent. if the alkalinity is 0-1 N, but is reduced to 0-52 per cent. when the
alkalinity is 0-05 N. If 0-0088 N and 0-00088 N thallium?® solutions are titrated with potas-
sium permanganate and the alkalinity of the solutions is approximately N and 2-5 N, then the
«errors are appreciable and the end-point is delayed.

It was found that when the more concentrated solutions were used (0-1085 N and
0-088 N), the equilibria were attained rapidly at the start of the titration. But after the
addition of about one-half of the volume of potassium permanganate necessary for complete
oxidation of the thallium', the reaction became slower, about 8 minutes being required before
equilibrium was attained. This time could only be shortened to about 6 to 7 minutes by the
addition of catalysts, such as ferric salts or sodium chloride. When the solutions were heated

TaBLE 1

TI1TRATION OF 10-ml ALIQUOTS OF THALLIUM! SOLUTIONS WITH POTASSIUM PERMANGANATE

Concentration Normality of Normality of
of sodium In presence thallium! potassium  Maximum Thallium Thallium
hydroxide, of solution permanganate inflection, present, found, Error,
mV g per litre g per litre %
0-25 0-1085 0-1203 130 11-0887 11-0521 —0-33
0-25 NaCl 0-1085 0-1203 74 11-0887 11-0658 —0-27
0-25 Fe- 0-1085 0-1203 79 11-0887 11-0443 —0-4
2-5 0-1085 0-1203 122 11-0887 11-0521 —0-33
0-1 1-085 x 10-2 1-203 x 102 50 1-1089 1-1044 —0-4
0-1 1-085 x 102 1-203 x 102 53 1-1089 1-1126 0-33
0-1 1-085 x 10— 1-203 x 103 25 0-11089  0-1111 0-18
01 1-085 x 10~¢  1-203 x 10— 12 0-011089 0-01133 0-4
0-05 1-1 x 10— 315 x 104 16 0-011242  0-01130 0-52
0-1 1-1 x 10 315 x 104 18 0-011242 0-011319  0-69
0-1 2:75 x 10-% 315 x 10— 9 0-005621  0-00566 0-69
0-05 2:75 x 105 3-15 x 104 9 0-005621  0-00564 0-35

1o 40° C, the time required to attain equilibrium was 3 minutes. With more dilute solutions,
the reaction was more rapid, only 5 minutes being required for equilibrium near the end-point.

The slowness of the reaction near the end-point was believed to be due to the primary
reduction of permanganate to manganic oxide and manganese dioxide. If so, the effect of
the permanganate would be to oxidise thallium’ to thallium™ and solid manganic oxide to
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manganese dioxide. However, according to Tomicek, telluric acid prevents the precipitation
of manganese dioxide, and it was thought probable that in its presence the reduction of the
potassium permanganate might stop at the manganite state. Contrary to expectation the
reaction was slower when telluric acid was present, 5 minutes being required for equilibrium
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Fig. 1. Potentiometric titration of thallium! with potassium permanganate in
alkaline solution. Curve A, 10 ml of 0-1085 N thallium! titrated with 0-1203 N
potassium permanganate in 0-25 N sodium hydroxide; curve B, 10 ml of 0-1203 N
thallium! titrated with 0-1203 N potassium permanganate in presence of sodium
chloride as catalyst; curve C, 10 ml of 0-001085 N thallium! titrated with 0-001203 N
potassium permanganate in 0-1 N sodium hydroxide

after each addition of titrant, although the reaction velocity can be greatly increased by
adding 1 g of sodium chloride per 10 ml of the solution to be titrated. Near the end-point
the attainment of equilibrium still required 4 to 5 minutes with a platinum indicator electrode
and about 6 minutes with a chromium indicator electrode.

TaBLE 11

TITRATION OF 10-ml ALIQUOTS OF THALLIUM! SOLUTION WITH POTASSIUM PERMANGANATE IN
PRESENCE OF TELLURIC ACID IN 01 N SODIUM HYDROXIDE

Normality Normality
of thallium!  of potassium Maximum Thallium Thallium
solution permanganate inflection,  present, found, Error, Other conditions
mV g per litre g per litre %

8-8 x 10~ 1-261 x 10! 136 8:9932 9-0238 0-34 Pt electrode

88 x 10~  1-261 x 10! 135 8-9932 9-0319 0-43 Pt electrode (NaCl
added)

88 x 102  1-261 x 10! 126 8-9932 9-0238 0-34 Cr electrode (NaCl
added)

88 x 103 1-261 x 102 74 0-8993 0-9024 0-34 Pt electrode

8-8 x 103  1-261 x 102 104 0-8993 0-9016 0-26 Cr electrode

88 x 10—  1-163 x 102 83 0-8993 0-9078 0-95 Pt electrode (N NaOH)

8:8 x 10~ 1163 x 102 85 0-8993 0-9150 1-75 Pt electrode (2:5 N
NaOH)

88 x 10-*  1-261 x 103 22 0-08993 0-09009 0-18 Pt electrode

88 x 10¢  1-261 x 103 36 0-08993 0-09033 0-44 Cr electrode

88 x 104  1-163 x 10-3 29 0-08993 0-09186 2-14 Pt electrode (N NaOH)

88 x 10  1-163 x 103 38 0-08993 0-:09250 2-85 Pt electrode (2:5 N
NaOH)

88 x 10-%  1-261 x 104 9 0-008993 0-009055 0-69 Pt electrode

88 x 10~  1-261 x 10~ 11 0-008993 0-009063 0-78 Cr electrode
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The titration curves for the oxidation of thallium® in alkaline solution with potassium
permanganate, telluric acid being absent, are characterised by distinct inflections at the end-
point (see Fig. 1); these decrease in magnitude as the concentrations of the reactants are
decreased. The nflection was 130 mV per 0-1 ml of 0-1203 N potassium permanganate when
titrated with a 0-1085 N thallium! solution and became 11 to 12 mV when the solutions were
diluted 1000-fold. When a 2-75 X 10-% N thallium' solution was titrated with 1-203 x 10—
N potassium permanganate, there was no distinct inflection and the end-point could not be
determined accurately. However, with more concentrated solutions of potassium perman-
ganate, e.g., 0-000315 NN, the inflection for the 0-00011 IV thallium® solution was increased to
16 to 18 mV and for a 2-75 X 10-% N thallium® solution was about 10 mV.

The inflections at the end-point were sharper in the presence of telluric acid, as shown in
Fig. 2, and the results were accurate. As the telluric acid prevented the separation of
manganese dioxide, at the start of the titration the solution was clear and bright pink. Half
way to the end-point a white precipitate was formed and the solution turned brown after each
addition of potassium permanganate, but it soon changed to red.

Solutions of thallium™ that had been reduced to thallium! were made alkaline and titrated
with potassium permanganate at 40° C either in the absence of telluric acid or with telluric
acid present and sodium chloride as catalyst. A thallium™* solution was found to be 0-0316 N
by titration with 0-0496 N potassium iodate and 0-0316 N by the gravimetric thallous chrom-
ate method. The value by the alkaline permanganate method was 0-0317 N, with an error
of 0-3 per cent.

MICRO-DETERMINATION OF THALLIUM

The smallest quantity of thallium that had been determined by titration was 56 ug,
with an error of 0-35 to 0-69 per cent., depending on the alkalinity. To determine the value
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Fig. 2. Potentiometric titration of thalium! with potassium permanganate in the
presence of telluric acid in 0-1 N sodium hydroxide. Curve A, 10 ml of 0-088 N
thallium! titrated with 0-1261 N potassium permanganate in 0-1 N sodium hydroxide;
curve B, 10 ml of 0-088 N thallium! titrated with 0-1261 N potassium permanganate in
presence of sodium chloride as catalyst; curve C, 10 ml of 0-00088 N thallium! titrated
with 0-001261 N potassium permanganate in 0-1 N sodium hydroxide
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of the method for the titration of small volumes of dilute solutions, small aliquots
of a 5:5 x 10-% N thallium® solution were titrated with 3-15 x 10-% N potassium permangan-
ate. The apparatus was similar to that used in the macro method; the titration vessel was a
25-ml beaker and the titrant was delivered from a 2-ml burette graduated to 0-01 ml and the
solution was stirred mechanically.

The results are shown in Table III, and quantities of thallium as small as 5 ug could be
determined. Although the inflection at the end-point is only about 6 mV per 0-02 ml of
titrant, it is distinct.

TasLE III
TITRATION OF A 55 X 10~ N THALLIUM' SOLUTION WITH 3-15 X 104N POTASSIUM
PERMANGANATE
Volume of
Volume of potassiume
Volume of potassium  permanganate Difference Maximum
thallium! permangante required in Thallium Thallium inflection
solution, used, (theoretical), volumes, found, present, Difference per 0-02 ml,
ml ml ml ml 74 ng mV
5 1-445 1-455 0-010 55-8 56-2 0-6 5
2 0-588 0-582 0-006 22-7 22-5 0-2 6
1 0-295 0-291 0-004 11-4 11-2 0-2 7
0-5 0-149 0-146 0-003 57 56 01 9
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The Determination of Fluorene in Tar Fractions
By G. A. VAUGHAN axp D. W. GRANT

A method is described for the determination of fluorene in coal-tar frac-
tions. The fluorene is condensed with benzaldehyde in the presence of an
alkaline catalyst, and the excess of benzaldehyde is determined volumetrically.

AcCORDING to Franck,! the major components of high temperature tar are naphthalene,
phenanthrene, fluoranthene, anthracene, chrysene, fluorene and acenaphthene in that order.
As fluoranthene and chrysene are mainly left in the pitch residue on distillation of tar, it follows
that fluorene is the fourth most abundant component in tne distillate oils produced commer-
cially from coke-oven and horizontal-retort tars and is concentrated in the fraction distilling
at 298° C.

Owing to the increasing interest in the recovery and utilisation of pure hydrocarbons
from coal tar, quantitative methods are necessary for the determination of these major com-
ponents in tar oil fractions. Reliable methods exist for the determination of naphthalene,?
phenanthrene® and anthracene,? but no suitable means have so far been developed for fluorene.
Gluzman and Popova® suggested a method based on the insolubility of nitrofluorene in acetic
acid, but as this method is confined to samples containing more than 66 per cent. of fluorene
and the conversion is stated to be between 88:5 and 91 per cent., it is of limited application
and doubtful value.

Fluorene differs from the components of coal tar that boil in the same range in that it
possesses a reactive methylene group, which enables it to condense with esters, aldehydes,
nitriles, and so on, and it was considered that a possible method of determination could be
based on this property. Benzaldehyde, which is known to condense with fluorene in the
presence of an alkaline catalyst,®? was selected as the most suitable reagent.

EXPERIMENTAL

The fluorene used in the experiments to be described was derived from a sample of crude
commercial fluorene by fractionation at a pressure of 50 mm of mercury in a 50-plate column
to yield a fraction boiling between 190° and 194° C. This fraction was crystallised twice from
ethanol to give a product melting at 114° to 115° C. This product and fluorene synthesised
by the reduction of fluorenone were quantitatively compared in cyclohexane solution at 3000 A.
It was found that the purity of the product in terms of the synthetic fluorene was over 98 per
cent.

Although benzylidenefluorene was formed when the fluorene was heated under reflux
with an excess of benzaldehyde in absolute ethanol, sodium ethoxide being used as catalyst,
it was found that a large proportion of the benzaldehyde underwent the Cannizzaro reaction
and no attempt to determine the amount of benzaldehyde condensing with the fluorene by
determining unchanged benzaldehyde could be made. Attempts to determine the benzylidene-
fluorene directly by bromination or by ultra-violet absorption were not encouraging.

The use of other basic catalysts was investigated and of those tested it was found that
an aqueous solution of benzyltrimethylammonium hydroxide solution (Triton B) gave a
consistently high yield of benzylidenefluorene with no apparent side reactions. Therefore,
5 g of fluorene and 5 ml of benzaldehyde were dissolved in 50 ml of absolute ethanol, 0-5 ml of
Triton B was added, and the mixture was boiled under a reflux condenser for an hour. When
the excess of benzaldehyde was determined by titration with alkali after the addition of
hydroxylamine hydrochloride, there was a conversion of 84 per cent. to benzylidenefluorene.

Time of reaction—The effect of time of reaction on the conversion was studied by exam-
ining samples withdrawn at half-hourly intervals from the refluxing mixture. The results
were as follows—

Time of reflux, hours os we 3 1 13 2
Fluorene reacted, g .. - .. 0616 0-633 0-704 0-689

From these values it was concluded that the maximum conversion was reached in 1}

hours, and this reflux time was made standard in the subsequent experiments.
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Extent of the Cannizzaro reaction—Two identical mixtures of reagents were prepared as
previously described without the addition of fluorene. The benzaldehyde in one mixture was
determined immediately by titration with 0-2 N sodium hydroxide after the addition of
hydroxylamine hydrochloride. The other mixture was heated under reflux for 1§ hours and
its benzaldehyde content then determined in the same way. The titre of 0-2 N sodium
hydroxide for the second mixture was 0-5 ml less than that for the first, and this shows that
the Cannizzaro reaction does not occur to any marked extent with Triton B as catalyst.

This slight reaction, which occurs on heating the mixture under reflux, can be allowed for
in the determination of fluorene by performing a blank experiment.

Purity of the benzaldelryde—With some specimens of benzaldehyde, the conversions were
found to be low. This was traced to the presence of benzoic acid, which neutralised the
Triton B and so reduced its catalytic action.

Conversion factor—To determine the conversion factor, four determinations on pure
fluorene under the conditions of the proposed method were each made by four operators, the
final results in each determination being an average of two titrations. The results are shown
in Table I; they have an average of 86-0 per cent. with a standard deviation of 0-40 per cent.

TaABLE 1

CONVERSION FACTOR FOUND WITH PURE FLUORENE

Operator Conversion factor,
%
A 85-8, 85-8, 85-8, 86-6
B 86-2, 86-2, 86-1, 86-1
C 85-4, 857, 85-2, 86-5
D 85-7, 86-2, 86-0, 86-6

Effect of other compounds—Naphthalene, methylnaphthalenes, acenaphthene, diphenyl,
diphenylene oxide, anthracene, phenanthrene, phenols and bases are the compounds com-
monly found in fluorene fractions from coal tar. - All these compounds were tested under the
above conditions, with and without ‘the addition of fluorene, to ascertain their effect. It
was found that pheriols suppressed the reaction, probably by combination with the catalyst,

TasBLE 11

EFFECT OF INCREASING FLUORENE CONTENT

Fluorene
added to 10 g Fluorene Difference
of sample, found, (g in sample)
g g
nil 0-311 0-311
0-2610 0-575 0-316
0-5010 0-973 0-475
0-6510 1-060 0-410
1-050 1-320 0-270
1-800 2:070 0-270
2:450 2-720 0-270

that primary bases reacted with the benzaldehyde and that, of the secondary amines, indole
r(;facted but not carbazole. None of the other compounds, including tertiary amines, had any
effect.

As there were no samples of methylfluorenes available, their effect was not determined.
From the nature of the reaction it is expected that the method would determine methyl-
fluorenes as fluorene.

Lower limit of determination—To discover whether the method had a lower limit of
determination, a fraction of coke-oven tar boiling in the range 250° to 310° C and having a
low fluorene content was washed free from tar acids and bases, and samples of increasing
fluorene content were prepared from it by the addition of pure fluorene. These samples were
then examined for their fluorene content and the results are shown in Table II.
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It can be seen that it is possible to apply the factor of 86 per cent., but that at contents
below 10 per cent. the results are of doubtful value.

METHOD

REAGENTS—

Benzaldehyde, freshly prepared—Wash pure benzaldehyde with small portions of 10 per
cent. sodium carbonate solution (until no further carbon dioxide is evolved) and then with
water. Steam distil the washed benzaldehyde, separate it from the water and dry it by adding
anhydrous magnesium or sodium sulphate.

Hydroxylamine hydrochloride solution—Dissolve 34-7 g of the analytical-reagent grade
material in about 600 ml of 60 per cent. aqueous methanol. Add 10 drops of bromophenol
blue indicator and then add 0-2 N sodium hydroxide until the solution just becomes blue
(see Note 1). Dilute to 1 litre with 60 per cent. aqueous methanol.

Triton B—The 40 per cent. solution of benzyltrimethylammonium hydroxide supplied by
British Drug Houses Ltd.

Bromophenol blue—A 0-1 per cent. solution in water.

Absolute ethanol.

Industrial methylated spirit.

Hydrochloric acid, approximately 0-1 N.

Sodium hydroxide, 0-2 N.

PROCEDURE—

Sufficient sample is taken to contain from 3 to 5 g of fluorene (see Note 2) and weighed
accurately. Transfer it to a dry 250-ml round-bottomed flask fitted with a ground-glass joint
and add 50 ml of absolute ethanol. Add 50 ml of ethanol to a similar flask and to both flasks
add 5 ml of benzaldehyde by means of a pipette, swirl gently and add by pipette 0-5 ml of
Triton B.

Fit ground-glass condensers to each flask and gently heat them under reflux for 1} hours.
Allow the flasks to cool for 15 minutes and then run 5 ml of industrial methylated spirit
down each condenser. Carefully transfer the contents of each flask to two 100-ml calibrated
flasks, washing out the reaction flasks three times with industrial methylated spirit. Allow
the calibrated flasks to cool thoroughly and dilute to the mark with industrial methylated
spirit.

Using a pipette, transfer 10-ml aliquots from the calibrated flasks to 250-ml conical flasks.
Add 75 ml of industrial methylated spirit to each flask and 0-5 ml of bromophenol blue solu-
tion (see Note 1). Titrate with the approximately 0-1 N hydrochloric acid dropwise until the
yellow colour of the indicator is observed. Allow the flasks to stand for two minutes and add
more acid if necessary. Add to each flask 25 ml of hydroxylamine hydrochloride solution,
mix the contents well and allow the mixture to stand for 10 minutes.

Titrate the blank with 0-2 N sodium hydroxide until a green colour is just produced.
Titrate the sample to the same colour. Allow the flasks to stand for a further 10 minutes and,
if the colours have changed, add 0-2 N sodium hydroxide until the original green colour is
produced. Note the volume of 0-2 N sodium hydroxide added to each flask.

Let T = difference in titre between the two flasks, ml,
f = factor of the 0-2 N sodium hydroxide, and
w = weight of sample taken, g.

T x f x 166 x 100

Then percentage of fluorene = > 5 % 86

NoTEs—

1. In place of an indicator, antimony - calomel electrodes may be used to indicate the
end-point. The use of electrodes is essential if the sample is sufficiently coloured to interfere
with the matching of the colour of the indicator in the sample and blank.

2. The sample must be free from tar acids and bases. Indole, which must also be absent,
can be removed by fractionating the sample in a column of efficiency of more than 8 theoretical
plates and taking a suitable fraction for examination.
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REsuLTS

The following is a selection of results determined on material containing fluorene.
Material Fluorene, 9%,

Fluorene obtained from Leicester vertical-retort neutral tar oil by fractionation in a

50-plate column at 50 mm of mercury and collection of the material boiling between

184° and 213°C 30, 3-8
Fluorene oil obtained from Evesha.m horlzontal retort neutral tar oil by fra.ctlonatlon ina

50-plate column at 20 mm of mercury and collection of the material boiling between

156° and 180° C . 32-2, 32-2
Fluorene oil obtained from Colvilles coke-oven ) neutral tar oil by fractionation as above . 40-9, 40-7
Fluorene oil obtained from Normanby Park coke-oven neutral tar oil by fractionation in

a 10-plate column at 12 mm of mercury and collection of the material b0111ng between

141° and 167° C .. 24-5
Commercial crude ﬂuorene obtamed from the North Thames Ga.s Board .. .. .. 40-9, 40-7
Commercial fluorene obtained from the North Thames Gas Board. 68-0, 68-2
Fluorene obtained by chromatographlc %eparatlon of the above sa.mple on a column of

alumina 2 & s o “w s . oe .o 91-5, 91-8

The authors thank the Councﬂ of The Coal Tar Research Association and the Department
of Scientific and Industrial Research for permission to publish this paper.
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Notes

THE ACID INVERSION OF CANE SUGAR

IN several published analytical methods based on the well-known Clerget procedure for determining
sucrose by measuring the optical rotation before and after inversion, the inversion is carried out by
adding a measured volume of 6-34¢ N hydrochloric acid. This specification of the normality to two
decimal places implies that it (and, therefore, also the volume taken) must be adjusted with an
error of not more than one part in six hundred. Reference to the original literature shows that
this strength of acid was first used by Jackson and Gillis! during their researches into the inversion
of sucrose under varying conditions of acidity and other factors, apparently because it happened
to be an exact 1 to 1 dilution of some (unusually) concentrated acid they had available. This
normality of 6-34 has been copied from place to place ever since and has acquired an almost mystic
significance.

Variations in the strength of the acid used for inversion, all other conditions such as time and
temperature remaining unaltered, may affect the optical rotation in two ways. First, there is a
small unavoidable destruction of invert sugar by the acid during the inversion; this is, of course,
allowed for in the divisor of the Clerget formula. Secondly, there is a direct effect on the observed
rotation in the same way that the presence of neutral salts in an invert sugar solution affects its
rotation. The first effect is quite small under normal conditions of time and temperature; for
example, approximately 1 per cent. of invert sugar is destroyed under the conditions specified in
the S.P.A. method? for determining sucrose in sweetened condensed milk. An alteration in the
strength of the acid used by 10 per cent. would make a completely negligible difference in this
amount of destruction. The direct effect is somewhat larger; Jackson and Gillis showed that a
10 per cent. variation in the strength of hydrochloric acid present altered the rotation of the
normal weight of invert sugar in 100 ml by 0-125 International Sugar Degrees.
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These facts indicate that, except in the most precise research work, the strength of the acid
used, or the volume taken, can be varied by (say) 5 per cent. without appreciable effect on the
results. This has been confirmed by experiment. A solution was made up to contain approxi-
mately 8 per cent. of sucrose and 2:5 per cent. of lactose, these concentrations being near to those
that would be present in a solution prepared by applying the S.P.A. method to a normal sweetened
condensed milk. Inversion was carried out exactly as specified except that various volumes of
5 N hydrochloric acid were added to 40 ml of the filtrate. The volume of 5 N acid theoretically
equivalent to 6-00 ml of 6-34¢ N acid is 7:61 ml. The volumes used in the experiments were 6:6,
7-0, 7-6, 8:0 and 8:6 ml. The inverted solution was made up to 50 ml as usual, and the optical
rotation was read at 20° C in a Ventzke polarimeter that could be read to one-tenth of a sugar
degree. The rotation of all five solutions was —1-3°.

A sample of condensed milk was then examined by the S.P.A. method and two separate 40-ml
portions of the filtrate were treated respectively with 7-0 and 8:0 ml of 5 N acid. In both experi-
ments the optical rotation after inversion was —1-0°. .

From this it is clear that when inversions of sucrose are being carried out for ordinary routine
analytical purposes, the strength of the acid used need not be adjusted precisely, a tolerance of
+ 2 per cent. at least being quite permissible, and the volume taken can be measured with a meas-
uring cylinder with ample accuracy. There is no point in making 6-34 N acid; the 5 N acid, which
many laboratories use for other purposes (e.g., lead determinations), can be used in equivalent
volume. ‘
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THE DETERMINATION OF SUCROSE IN SWEETENED CONDENSED MILK:
A SIMPLIFICATION

IF, in the method! described in 1930 by the Milk Products Sub-Committee of this Society’s Ana-
lytical Methods Committee for determining sucrose in sweetened condensed milk, the sample is
always diluted to 200 ml before filtration and polarimetric rotations are always recorded in ‘“‘sugar
degrees” through a 2-dm tube with white light, the formula to be used becomes—
D - I
5 098W

In this formula, D and I are the “direct’” and “inverted”’ readings, W is the weight taken, and v
is a correction for the volume occupied by the precipitate produced during clarification and is

glVen by—‘
vV = 08F —I—l““lz . .. .- % .- .. . . (2)

X (200 — v) R T |

The S.P.A. method directs that approximately 40 g of the sample shall be taken and accurately
weighed. By taking the slightly smaller weights shown in Table I, it is possible to arrange that
5-098 W exactly equals (200 — v). This simplifies the calculation considerably, as the percentage
of sucrose is naw given by—

S=D-%I % ) : ia i (3)

Weighing the exact quantity spec1ﬁed in the Table takes very little extra time, particularly
if an aperiodic balance is in use, and this extra time is more than saved on the calculation, with less
risk of arithmetical error.

A further simplification can be achieved with little error by assuming the protein content to
be equal ‘to the fat content. Although this is only approximately true, small variations in P
affect (200 — v) but little, since v is so much smaller than 200. - For instance, if F = 10-0 and

w w
P = 90, thenv = 100 X 24-75;if F = 10-0and P = 100, v = 100 x 26-30. If W is taken as
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37-3 g, 200 — v = 190-77 in the first example and 190-19 in the second. A difference (absolute)
of 1 per cent. in P thus alters (200 — v) relatively by 0-3 per cent. If, then, the fat content is
determined (which will almost always be necessary in any event) and the protein is assumed to
be equal to the fat content, its analytical determination is avoided and the possible error in the

TABLE 1
WEIGHT OF FULL-CREAM MILK TO BE TAKEN

Protein, %,
A

[ R
Fat, 85 9-0 9-5 10-0 105
Yo
85 3758g 3753g  3748g  3743g 3738g
9-0 37.54g 3749g  3744g  3738g 3733 ¢
9-5 3750 g 37455 3740g 3734g  37-28g
10-0 37-47g  374lg 3736g 3730g 3725g
105 37-43g  3737g 3273g 3727g 37-22¢g

result will be too small to matter for many purposes. The weight of milk to be taken is then the
amount shown in bold type in Table I. Weights corresponding to intermediate fat contents can
be interpolated if necessary.

For a modern sweetened condensed separated milk, the fat content will be very close to 0-5
per cent., whilst the protein content will usually be between 9-5 per cent. and 11-5 per cent. The
weight to be taken, for the same simplification to hold good, is given by Table II. If 38-00 g were
always taken, the error would be negligible in routine work.

TaBLE 11
WEIGHT OF SEPARATED MILK TO BE TAKEN

Protein, per cent. - - 9-5 10-0 10-5 11-0 11-5
Weight, g 2 A .. 3808 38-03 37-98 37-93 37-87
If it becomes necessary to make a temperature correction to the result, owing to the polarisa-
tion after inversion being taken at some temperature, T, not far removed from 20° C, the result
calculated by the simple formula (1) above should be multiplied by—

(1 + 0-0037 (T — 20)).
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A METHOD FOR THE SEPARATION AND IDENTIFICATION OF THE
COMMON GROUP 2 ELEMENTS

TuE methods most frequently used for the separation of the elements in group 2 involve the use of
an alkaline solvent, such as ammonium sulphide, sodium hydroxide or lithium hydroxide,! to
extract the sulphides of arsenic, antimony and tin from the sulphides of the copper sub-group.

The most commonly used reagent is ammonium sulphide and the identification of the group
2B elements is complicated by the presence of excess of sulphur. If copper is present, a coloured
precipitate resembling antimony sulphide forms when the ammonium sulphide extract is acidified,!
and this can be misleading. When lithium hydroxide is-used, the separation is better and the group
2B precipitate is free from the large excess of sulphur. However, identification of these elements
can be difficult if they are present in disproportionate amounts, whatever reagent is used for their
isolation. Similarly in group 2A the cyanide - hydrogen sulphide test for cadmium does not give
convincing results when it is applied to a precipitate containing a large excess of copper sulphide.

The disadvantages of these methods are appreciated by the teacher, for this group has to be
introduced at a time when the student has had very little experience. Resorting to non-hydrogen
sulphide schemes,? or the extensive use of organic precipitants, offers no advantage, as such schemes
have much less educational value.

The method described below is straightforward in application, the separations are distinct and
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the confirmatory. tests quite definite, even when small quantities of material are handled. For
most elements well-known confirmatory tests have been used.

SEPARATION INTO GROUP 2A AND 2B

The sulphides are precipitated, separated and washed in the usual way. The precipitate is
boiled with concentrated hydrochloric acid, about one-third of the volume of the original solution
being a suitable quantity of acid, although this may be reduced if the precipitate is small or com-
pletely soluble. When the strongly acid solution containing any suspended sulphides is cool, it
is saturated with hydrogen sulphide. The solution may contain cadmium, bismuth, antimony,
stannous and stannic tin and small quantities of lead. The residue may contain copper, arsenic
and mercuric sulphides, and should be washed once with cold concentrated hydrochloric acid.

The separation of copper from cadmium, and arsenic from antimony and tin, simplifies the

subsequent analysis.
GROUP 2A: COPPER, ARSENIC AN} MERCURY

The sulphides are dissolved in the minimum amount of aqua regia, and any small particles of
sulphur are removed. The solution is then diluted and made alkaline with ammonium hydroxide.
When this solution is treated with strong magnesium chloride solution, the arsenic is precipitated
as crystalline magnesium ammonium arsenate. The solution and precipitate are separated.

CONFIRMATORY TESTS—

Arsenic—The white precipitate is dissolved in a small quantity of dilute nitric acid and the
solution is boiled with ammonium molybdate reagent. A bright yellow precipitate should form.

Copper—A portion of the solution is treated with an excess of acetic acid and potassium ferro-
cyanide solution. If cupric ions are present, a red precipitate is formed.

Mercury—Another portion of the solution is acidified with dilute hydrochloric acid and
treated with a few drops of either stannous chloride solution or potassium iodide solution. In the
presence of mercuric jons the stannous chloride produces a white or grey precipitate, and the potas-
sium iodide a scarlet precipitate soluble in excess of reagent.

GROUP 2B CADMIUM, BISMUTH, ANTIMONY, TIN AND LEAD

The acid solution is evaporated to small volume, one or two drops of dilute sulphuric acid are
added, the solution is allowed to stand for a few minutes and it is then diluted slightly. Any
white precipitate present (lead sulphate) is removed. A very small portion of the solution is
tested for stannous tin by either of the tests described below. If tin is found to be present, it is
oxidised by dropwise addition of bromine water until the colour of the bromine just persists, and
the excess of bromine is removed by boiling the solution (see Note 1). The clear solution is then
treated with ammonium hydroxide and saturated with hydrogen sulphide.

Bismuth and cadmium sulphides are precipitated and removed; antimony and tin remain
in solution as thio salts. The precipitate containing bismuth and cadmium sulphides is dissolved
in the minimum quantity of hydrochloric acid, the solution is boiled to remove hydrogen sulphide
and an excess of ammonium hydroxide is added. Bismuth hydroxide is precipitated; cadmium
remains in solution.

CONFIRMATORY TESTS—

Lead—The white precipitate is dissolved in ammonium acetate solution and the solution is
treated with potassium chromate solution, when a yellow precipitate should form.

Bismuth—The white precipitate is dissolved in the minimum quantity of dilute hydrochloric
acid and the solution is diluted considerably, when a white precipitate should form owing to hy-
drolysis. Alternatively, with sodium stannite, bismuth salts are reduced to black metallic bismuth.

Cadmium—The ammoniacal solution is treated with hydrogen sulphide, when the presence of
cadmium is indicated by formation of a yellow precipitate.

Tin and antimony—The solution of thio salts is evaporated almost to dryness, and the pre-
cipitated sulphides are dissolved in the minimum quantity of hot dilute hydrochloric acid. The
solution is diluted slightly and treated with a small piece of magnesium. The gases evolved are
allowed to pass through a spot of 0-5 N iodine solution on a filter-paper, which turns bright orange
in the presence of stibine owing to the formation of the coloured iodide (see Notes 2 and 3). After
the magnesium has dissolved, the solution is tested for stannous tin with mercuric chloride solution,
which produces a white silky precipitate, or with a speck of solid cacotheline, when a violet colour

is produced.
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Alternative tests for antimony—1. If a bright platinum wire with a piece of zinc wool wound
around the bottom is dipped into an acid solution containing antimony, a brown-black stain is
formed on the platinum. :

2. An acid solution containing antimony produces a purple precipitate when it is treated
with a few drops of rhodamine B reagent and a few crystals of solid sodium nitrite.

NoTES

1. The tests described permit stannous and stannic tin to be distinguished, but do not allow
stannic tin to be detected in the presence of stannous tin.

As stannous sulphide is insoluble in colourless ammonium sulphide solution, it seemed possible
to separate stannic tin, but difficulties were encountered.

An acid solution of stannous chloride was treated with ammonium hydroxide, and the solution
containing the suspended white precipitate was saturated with hydrogen sulphide. This solution
was found to contain stannic tin, precumably formed by atmospheric oxidation.

Addition of ammonium hydroxide to an acid solution containing bismuth and stannous tin
produces a black precipitate containing metallic bismuth. Appreciable quantities of stannic tin
are found in the solution.

2. Iodine solution was found to be most suitable for testing for stibine. Traces of arsenic
sulphide present as a sol in the hydrochloric acid solution produce sufficient arsine to blacken silver
nitrate solution, which cannot therefore be used. Small quantities of arsine do not interfere with
the antimony test described, although large quantities bleach the iodine completely.

3. TFor example, 1 ml of a solution containing 5 x 10-% g-ions of each of the elements cad-
mium, arsenic, antimony and tin was analysed on a semimicro scale. It was necessary to precipi-
tate the sulphides in the presence of ammonium chloride and to allow the solution to stand, so that
all the cadmium was precipitated; 0-2 N iodine solution was used in the antimony test. The tests
described gave positive results.

REFERENCES
1. Holness, H., and Trewick, R. F. G., Analyst, 1950, 75, 276.

2. See, for example, Cornog, J., J. Chem. Educ., 1938, 15, 420, and El-Badry, H., McDonnell, F. R. M.,
and Wilson, C. L., Anal. Chim. Acta, 1950, 4, 440. .
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USE OF 8-HYDROXYQUINOLINE FOR THE DETERMINATION OF ZINC IN
SOLUTIONS CONTAINING COPPER

‘THE usual method for the determination of zinc in solutions containing copper entails the separation
of the copper as cuprous thiocyanate. This method is tedious and time consuming. Evans?
avoided the effects of copper by converting it into a soluble cyanide complex and then precipitating
the zinc as sulphide. Ducret? observed that copper does not interfere in the determination of
zinc with salicyldioxime. RAy ef al®+* recommended the conversion of copper to its complex with
thiourea, after which the zinc could be determined with quinaldinic acid or its sodium salt. This
method is satisfactory, but the reagent is costly and is not always available. We find that it can
be replaced by the cheaper reagent 8-hydroxyquinoline and the volumetric determination of copper
can form part of the procedure.
MEeTHOD
REAGENTS—

8-Hydroxyquinoline in ethanol, 2 per cent. solution.
Acetic acid, dilute—Dilute 5 to 8 ml of glacial acetic acid to 150 ml with water.

PROCEDURE—

Treat the solution containing copper and zinc with an excess of potassium iodide and determine
the copper by titrating the iodine with standard sodium thiosulphate solution. Then add 4 to
6 g of thiourea until the precipitate of cuprous iodide dissolves to give a colourless solution. Acidify
the solution with dilute acetic acid and add about 5 g of sodium acetate. Heat the solution to
about 60° C and slowly add the alcoholic solution of 8-hydroxyquinoline until it is present in slight
excess. The solution should be carefully stirred during the addition. Continue heating for 2 to
3 minutes, when the precipitate of the zinc - 8-hydroxyquinoline complex becomes granular.
Separate the precipitate by filtration on a tared sintered-glass crucible, wash it with warm water,
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dry it at 130° to 140° C and weigh it. Alternatively, dissolve the precipitate in 2 N hydrochloric
acid, with slight warming if necessary, and dilute to a known volume. Titrate aliquots of this
solution with a standard potassium bromate solution, methyl red being used as indicator, or add
a known excess of potassium bromate solution to aliquots and determine the unused bromate.

REsuULTS

Results for the determination of zinc in the presence of copper by precipitation as the complex
with 8-hydroxyquinoline and the volumetric bromate method were as follows—

Copper taken, g .. oF .. 0:0395 0-0790 0-0395 0-0790 0-0395 0-0790 0-0395 0-0790
Zinc taken, g . ; .. 00654 0-0654 0-0981 0-0981 0-1308 0-1308 0-1635 0-1635
Zinc found by pyropho;phate

method, g — — — 0-1316 0-1318 0-1646 0-1635

Zinc found by oxinate method g00653 0-0661 0-0984 0-0985 0-1316 0-1310 0-1638 0-1630

In the pyrophosphate method the copper was precipi%:ated and separated as cuprous thio-
cyanate. The method also gives good results if the zinc - 8-hydroxyquinoline complex is deter-
mined gravimetrically.
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THE ELIMINATION OF THE BLANK VALUE IN THE UNTERZAUCHER
METHOD FOR THE MICRO-DETERMINATION OF OXYGEN

ArtHOUGH there should not be a blank value in Unterzaucher’s method!* for the micro-determina-
tion of oxygen, persistent blank values have been reported by many analysts.?

Until recently the same difficulty has been experienced in this laboratory with an apparatus
similar to that described by Chambers,* who reported blank values equivalent to 0-04 to 0-05 ml
of 0-01 N sodium thiosulphate. In attempts to eliminate this blank value all rubber connections
were replaced by ground-glass joints and experiments were performed with silica combustion
tubes from different sources, various preparations of carbon-black and iodine pentoxide being
used, but in tests with 180 ml of nitrogen used at a rate of 9 ml per minute, these high blanks could
not be reduced. The nitrogen used in these and in all subsequent experiments was commercial
“oxygen-free’’ nitrogen (containing approximately 10 p.p.m. of oxygen), further purified by passage
over reduced copper oxide at 500° C.

On the assumption that this persistent blank value was due to the incomplete removal of air
adsorbed on the carbon-black and on the inner surface of the combustion tube, a modified method
of conditioning the apparatus was recently tested. A silica combustion tube (Thermal Syndicate
tubing), packed in the usual manner with 4 cm of silica chips, 14 cm of pelleted carbon (from Arthur
H. Thomas Company, Philadelphia) and 1 cm of silica wool was gently tapped until a clear channel
was formed above the carbon pellets. The exit end of the tube was then closed by a ground-glass
cap and the section containing the carbon was heated for about two hours at 1120° C, the tube
being continuously evacuated by a Hyvac pump. The unpacked portion of the tube was heated
in the same manner for about 1 hour and finally the carbon was again heated for 2 hours. After
the admission of nitrogen and careful re-adjustment of the carbon filling to its normal position, the
combustion tube was connected to the rest of the apparatus and a stream of nitrogen was passed
through the complete assembly for 24 hours. During this period the furnace temperature was
maintained at 1120° C and the anhydro-iodic acid,? HI;Oq, was heated to 118° C. When 180 ml of
nitrogen at a rate of 9 ml per minute were passed through the apparatus after this treatment,
there was no measurable blank observed in the 30 to 40 tests performed during the working life of
the combustion tube. In more than 40 tests on a second tube conditioned in the same manner,
there was no blank.

Although the technique described in this Note has not yet been applied to more than two
combustion tubes, the procedure may be of value to other analysts.
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Sohoe

THE REMOVAL OF DISSOLVED CARBON DIOXIDE IN THE VOLUMETRIC
DETERMINATION OF BORON

Macro amounts of boron are usually determined volumetrically as boric acid by potentiometric
titration with sodium hydroxide solution betwen pH 5-7 and 8:6, or by visual titration, using
suitable indicators, after the boric acid has been complexed with mannitol. Dissolved carbon
dioxide interferes with the titration and must be removed by boiling the acid solution. This
operation is tedious and must be performed carefully to prevent loss of boric acid by volatilisation
in the steam.

It may not be generally known that carbon dioxide can be effectively removed from such
solutions if the pH value is adjusted to approximately 3 and a vigorous stream of compressed air
(2-5 to 3 litres per minute) is bubbled through the solution for 10 to 15 minutes before the titration.
This operation is most conveniently carried out in a covered 600-ml squat beaker; no loss of boric
acid has been observed. The compressed air should be filtered, but no special provisions to remove
carbon dioxide from it are necessary. (A lower pH value requires excessive amounts of sodium
hydroxide solution to bring the solution to pH 5-7, whilst at a higher pH value there is incomplete
removal of carbon dioxide.)

This is shown by the results in Table I for distilled water and for solutions of 1 g of sodium
carbonate acidified with hydrochloric acid, both solutions being free from boric acid. The pH value
of each solution was adjusted to the value shown in the Table, carbon dioxide was removed by
bubbling and the pH was then re-adjusted to 5-7. Then 15 g of mannitol were added (as would be
required in a titration of boric acid) and the determinations were completed by titration to pH 8:-6.
The values recorded in the last column of Table I are those required to shift the pH from 5-7 to 8-6.

TaBLE 1
TYPICAL RESULTS
Sample 0-1 N sodium hydroxide,
ml
400 ml of distilled water o s ik i i % ¥ % Y 2-35
400 ml of boiled distilled water Sk s . 24 X5 %% £q 0-12
400 ml of distilled water adjusted to pH 3 and bubbled for 10 minutes §¥ 0-11, 0-08
400 ml of de-ionised water .. i .. .. .. .. .. a4 0-06, 0-08
1 g of Na,CO; in 400 ml, acidified, adjusted to pH 5 and bubbled for 10 minutes >20
1 g of Na,CO; in 400 ml, acidified, adjusted to pH 3 and bubbled for 5 minutes 1-97
1 g of Na,CO; in 400 ml, acidified, adjusted to pH 3 and bubbled for 10 minutes 0-17, 0-14, 0-17
1 g of Na,COy in 400 ml, acidified, adjusted to pH 3 and bubbled for 15 minutes 0-16
1 g of Na,COy in 400 ml, acidified, adjusted to pH 2 and bubbled for 10 minutes 0-15
RESEARCH LABORATORIES
THE Britisi ArumiNium Co. Ltp. H. JACKSON
CHALFONT PARK R. E. BaiLEY
GERRARDs Cross, Bucks June 8th, 1954

A MODIFIED METHOD FOR THE DECOMPOSITION OF CHROMITE

DuriNG an investigation on the composition of Indian chromites, various methods for the decom-
position of the mineral were tried. Methods based on acid treatment of chromite were found to be
unsuitable for its complete analysis. The mineral can be decomposed completely by fusion with
sodium peroxide! and sintering with sodium peroxide,? and these are considered the best methods
for attacking chrome ores.?

Stevens,* when studying the composition of chromites from the western hemisphere, fused the
ore with a mixture of sodium carbonate and potassium nitrate.?
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This method was also used by the author in the initial stages of the work mentioned above,
as it afforded means, at the beginning of the analysis, for separating chromium, vanadium, alu-
minium and silica (if any) from iron, calcium, magnesium, manganese, titanium, and so on. But it
was observed that this method was laborious and as many as four fusions, each followed by extrac-
tion of the fused mass, were sometimes necessary before a 0-5000-g sample was completely attacked.
‘There was also an appreciable attack on the platinum crucible, 5 to 10 mg of platinum being dis-
solved in the fusion of one sample. Sodium carbonate,® although it does not attack the platinum
crucible, acts but slowly on the mineral.

In order to overcome the difficulties in the methods mentioned above, fusion of the chromite
with sodium carbonate in an atmosphere of oxygen was tried. The results have been satisfactory
and a }-g sample can be completely decomposed in about 2 hours by a single fusion. The amount
of platinum dissolved from the crucible is so small that its separation before precipitation of iron
is not essential. The procedure is suitable for the complete analysis of chromite, as there is no
contamination from the crucible. A clean separation of ckromium, vanadium, aluminium and
silica from iron, calcium, magnesium, manganese and titanium is possible at the beginning of the
analysis and this is an additional advantage over methods based on digestion with acid or fusion
with bisulphate.

Fusion with sodium carbonate in an atmosphere of oxygen has also been tried for extracting
vanadium from vanadiferous iron ores, instead of fusion with sodium carbonate - potassium nitrate
mixture.” This also yields satisfactory results, obviating any attack on the platinum crucible.
It is suggested that fusion with sodium carbonate in an atmosphere of oxygen could be used with
advantage in place of fusion with sodium carbonate - potassium nitrate mixture for decomposing
many other minerals and ores requiring an oxidising flux.

METHOD

Grind the chrome ore to 200-mesh B.S.S. to facilitate separation of the chromite by flotation
with a dense liquid. Mix 0-5000 g of the chromite with 4 to 5 g of anhydrous sodium carbonate,
place the mixture in a platinum crucible and cover it with 1 g of anhydrous sodium carbonate.
Heat the crucible with a Meker burner until the melt is tranquil. Pass a stream of oxygen through
a bent platinum tube that impinges on the surface of the melt. Swirl the crucible occasionally to
facilitate mixing of the mineral grains with the alkali. Completion of the reaction is indicated by
the absence of gas bubbles in the melt. Then cool the crucible, extract the melt with water and
filter the slurry. Chromium, aluminium, vanadium and silica are in the filtrate. The residue,
containing iron, calcium, magnesium, manganese, titanium, and so on, is completely soluble in
dilute hydrochloric acid. If hydrogen sulphide is passed through this solution, no platinum
sulphide is precipitated.

A platinum Rose crucible could be used instead of the bent platinum tube.

This work is published by permission of the Director, Geological Survey of India.
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S SR

A POSSIBLE SOURCE OF ERROR IN THE DETERMINATION OF TRACE METALS,
PARTICULARLY LEAD

In this laboratory it has been the usual custom to measure out certain reagents by means of grad-
uated pipettes, in particular ammonium citrate solution used in the determination of lead in food-
stuffs with dithizone. It has recently been found that the enamel used for filling the graduation
marks on one make of graduated pipette now contains lead, and it is extracted by ammonium
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citrate solution in sufficient quantities to contaminate the ‘“lead-free’’ solution with lead. If this.
had not been immediately noticed, it could have led to some peculiar results.

The enamel is stated to be ‘‘resistant to practically all chemical action other than that which
attacks the glass itself,”” but this statement is untrue. As a precaution, the enamel has been re--
moved by appropriate solvents from all graduated pipettes used. Incidentally, the makers of the-
pipettes have admitted that the enamel contains lead, but stated that this was not so until recently.
It must be remembered that the graduations and inscriptions on bulb pipettes, burettes, calibrated
flasks, and so on, do not usually come into contact with the solutions for which they are used.
With graduated pipettes, however, the lower graduation marks are always immersed in the liquid
being measured while the pipette is being filled, and pipettes may even be left in the bottle of reagent.
for some time.

ANALYTICAL LABORATORY
DistiLLERs Co. LTD.
GREAT BURGH J. G. MaLTBY
EpsoM, SURREY June 8th, 1954

Apparatus
A MODIFIED HAND-OPERATED. HIGH-PRESSURE HYDROGEN
SULPHIDE GENERATOR

Two hydrogen sulphide generators have been described.!:? The following description is of an.
apparatus that is simpler to construct and easier to dismantle, clean and re-assemble than the:
earlier versions.

Fig. 1. Hydrogen sulphide generator

The apparatus is shown in Fig. 1. Diluted hydrochloric acid (1 + 1) is contained in a 1-litre-
bottle, A. The funnel, C, is held by a grooved cork, B, the open end of C being closed by a specially
bored rubber bung, L, which supports the gas reservoir, H, and the pumping unit. The gas.
reservoir is constructed from a 25-ml pipette and bas an internal valve, F. It is closed at one end
by a piece of boring from a rubber bung, G, and the capillary jet, J, is attached to the other end.
The pumping device is a straight piece of open-ended glass tubing attached to a strong rubber teat,.
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K, and containing an internal valve, E, similar to valve F; the open end leads directly to valve F.
Valve E is connected to the funnel, C, through a hole, D, which is packed with cotton-wool to
retain spray.

The valves E and F are made by covering a pin-hole in the wall of the tube with a rectangular
piece of fine rubber membrane, which is rolled up and pushed into position with a glass rod. The
rubber should extend almost completely round the interior of the tubing so that its elasticity holds
it firmly in position.

In operation, compression of K forces gas through F, and relaxation of K causes F to close
and E to open, so that the gas from C is drawn into K and acid is sucked into the funnel. By com-
pressing K three or four times per minute, a pressure is produced inside H, and a continuous flow
of gas issues from ]J.

REFERENCES
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Ministry of Food

LIST OF CURRENT STATUTORY INSTRUMENTS AND STATUTORY RULES AND
ORDERS RELATING TO FOOD
This List of Curvent Statutory Instruments and Statutory Rules and Ovders, Sectional List No. 33, has
been vevised to July 3lst, 1954, and can be obtained from H.M. Stationery Office at cost of postage. See
Analyst, 1954, 79, 111.

British Standards Institution
NEW SPECIFICATIONS*

B.S. 2533:1954. Chlorobenzene. Price 2s.
B.S. 2535:1954. Dibutyl Sebacate. Price 2s. 6d.
B.S. 2536:1954. Di-2-ethylhexyl Sebacate. Price 2s.

AMENDMENT SLIP*

A PRINTED slip bearing amendments to a British Standard has been issued by the Institution, as follows—
PD1970—Amendment No. 3 (September, 1954) to B.S. 684:1950. Methods of Analysis of Qils and

Fats.
Book Reviews

BeNTLEY'S TEXT-BoOK OF PHARMACEUTICS. Sixth Edition by HarorLp Davis, B.Sc.,, Ph.D.,
F.P.S., F.R.I.C., with the collaboration of M. W. PARTRIDGE, B.Pharm., B.Sc., Ph.D.,
F.P.S., and C. L. Sarcent, F.P.S. Pp. xiv + 1078. London: Bailliere, Tindall & Cox
Ltd. 1954. Price 42s.

A. O. Bentley’s ‘‘Pharmaceutics’ was first published in 1926, and through successive editions
it has become ever more firmly established as an essential textbook for students of pharmacy.
This sixth revision brings the work into line with the British Pharmacopoeia, 1953, and also con-
forms with the changes recently made in the syllabus of the qualifying examination for registration
as a pharmacist.

The book starts with a history of the British Pharmacopoeia and the International
Pharmacopoeia, and then goes on, in Part II, to a discussion of Physicochemical Principles,
presenting that part of physical chemistry required by students qualifying in pharmacy. Dr. M. W.
Partridge is responsible for these ten chapters, which include expositions on hydrogen-ion con-
centration, colloidal systems, emulsions, enzymes, osmotic pressure, chromatography and other
themes; the last-named two chapters appealed to the reviewer as being very clear outline accounts
of difficult subjects. Mr. C. L. Sargent took over the revision of Part I1I, Pharmaceutical Processes
and Plant, and gives an account of the general processes used in manufacturing pharmacy. Full
and useful illustrated descriptions are accorded to this important aspect of pharmaceutics. One
notices, in the chapter on distillation, a section on the commercial preparation of mineral-free
water by use of ion-exchange resins.

* Obtainable from the British Standards Institution, Sales Department, 2, Park Street, London, W.1.
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Part IV is devoted to Dispensing and contains a wealth of knowledge on prescriptions,
mixtures, emulsions, pill (and tablet) coatings, plasters and many other types of dispensed com-
modities. There is also a chapter on incompatibles, and all this information is likely at any time
to be invaluable to analysts who may be confronted with the task of reporting upon a dispensed
preparation. Eight chapters, extending in all to almost 200 pages, on Pharmaceutical Microbiology
constitute Part V and form eloquent testimony to the modern transformation in the science of
therapeutics. Beginning with an introductory chapter on the biology of bacteria and moulds,
the subject is developed in all its ramifications and embraces illuminating accounts of antibiotics
(including manufacturing details with flow sheets), sterilisation of medicaments, tests for sterility,
the dispensing of sterile medicaments, vaccines and sera and preservation of pharmaceutical
products. Every modern advancement seems to be included and, by way of a single illustration,
one notices under the description of the Rideal - Walker test that mention is made of the fact that
amendments to B.S. No. 541 were published in 1943, 1951 and 1953.

The subject of Pharmaceutics includes the processing, characterisation and testing of surgical
dressings, sutures and ligatures, and much detailed information on all these topics is to be found
in Part VI. The subject matter of Part VII is devoted to the official Pharmaceutical Preparations
and contains authoritative information about injections, emulsions, ointments and many other
preparations of the British Pharmacopoeia, 1953, including blood products and plasma substitutes.
One wonders why the excellent illustrated account of tablet manufacture was not included in
Part III, where it seems more appropriately to belong. The last chapter in the book, written by
Mr. Sargent, is devoted to a discussion of medical gases and the equipment for their administration.
There follows an appendix containing dose tables of all the official drugs and preparations. The
magnitude of the work may be judged from the index, which occupies over 13 pages of small type.

Although it is only claimed that this is a students’ textbook, Dr. Davis and his collaborators
have, in fact, produced a most valuable documented work of reference presenting a solid back-
ground of knowledge essential to all analysts concerned with the examination of medicinal
substances. N. L. ALLPORT

THORPE’S DICTIONARY OF APPLIED CHEMISTRY. Fourth Edition. Volume XI. Soir, ORGANIC
CONSTITUENTS OF—ZYMURGY. Edited by M. A. WHiteLEYy, O.B.E., D.Sc., F.R.I.C.
Pp. x + 1145. London and New York: Longmans, Green & Co. Ltd. 1954. Price 140s.

The first volume of this monumental work appeared in June, 1937, and contained 703 pages.
This present volume is the eleventh and last of the text itself, but it will be followed shortly by a
final Index Volume, which will provide a consolidated index to the whole of the Fourth Edition.

The whole work, therefore, covers a seventeen-year span of chemical knowledge at a period
of its most rapid development, and it is inevitable that the first volumes must start to become
out of date long before the last are issued. The only solution to this difficulty appears to be a
policy similar to that of the painting of the Forth Bridge, namely, to begin revision again at the
beginning. It is to be hoped that something of this nature will be possible.

All the features of previous volumes commended by former reviewers are to be found in the
present work. -The standards of thoroughness, authority, accuracy and, above all, readability
are all well maintained, and “Thorpe” is still one of the few books on chemistry that one opens to
find a particular piece of information—and reads on and on. The publishers, too, have done
their work well; the efficient binding of an 1145-page book so as to withstand the inevitable heavy
handling that a dictionary must receive is in itself a major undertaking.

Some of the more important monographs included in this volume are those on stereochemistry,
sulphur dyestuffs (44 pages), sulphuric acid (46 pages), terpenes (55 pages), valency, vitamins
(13 pages), waxes, and zinc (61 pages). For these, as elsewhere in the work, there are adequate
references to the literature. There is also a very useful chapter on Synthetic Drugs, which,
incidentally, one might reasonably expect to find under the heading of “Drugs,” especially as
there is no other entry under “Synthetic.” However, this rather unexpected arrangement has
permitted the editors to include in this latest volume an up-to-date article on a subject about
which much less was known when Volume IV, in which “Drugs” would otherwise have occurred,
was written in 1940. '

Incidentally, the sulphonamides do not occur in their alphabetical position, although they are
dealt with fully under Synthetic Drugs. Presumably anomalies of this kind, of which there are a
few, are bound to arise in such a work. The final Index Volume should, however, remove any
difficulty that might arise in locating just what is wanted.
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As usual chemical analysis is well represented. There are long self-contained articles on sugar
analysis and water analysis, and each of the more important entries, such as sulphur, tannin, tea
and whisky, has its own analytical sub-section.

All who have been concerned with this work may justifiably be proud of it. ‘To possess it
is to command a wealth of authoritative and concise information on every aspect of applied
chemistry Jurius Grant

CHROMATOGRAPHY. A REVIEW OF PRINCIPLES AND APPLICATIONS. By E. LEDERER and M.
LEDERER. Pp. xviii 4 460. Amsterdam and New York: Elsevier Publishing Co. Ltd.;
London: Cleaver-Hume Press Ltd. 1953. Price 60s.

The publication of this substantial volume focuses attention once again on an important
and rapidly growing branch of chemistry of particular importance to the analyst. Several books
dealing with specific aspects of chromatography have already appeared during the year, but the
present work is different in attempting to provide a comprehensive treatment of all aspects of
the subject. The very wide scope of the book is indicated by the heading of the five divisions
into which the work is divided: (1) Adsorption Chromatography, (2) Ion-exchange Chromatography,
(3) Partition Chromatography, (4) Chromatography of Organic Substances, (5) Chromatography
of Inorganic Substances. Each division includes several chapters. For example, division (4)
contains 21 chapters, many of them being necessarily short. Details such as Ry values, solvents
and tests used for the separation of groups of various substances are summarised in 123 tables.
The general arrangement, however, is clear and orderly, which makes it a simple matter to find
out what has been done in a particular field. Another point that stresses the comprehensive
nature of the work is an excellent list of references, 1879 of them, with an additional list of special
references for each chapter in an addendum. These references include papers up to the end of
1952, and even some in 1953.

It must be emphasised that, as stated in the title, the book is a review, so that the reader who
is concerned with a particular practical problem will often find himself faced with a number of
alternative methods of approach without clear guidance as to which he is likely to find the most
useful. He will also often find it necessary to refer to the original papers for practical details.
However, the field covered is so large that to have included a more detailed discussion of the
various applications would have necessitated an ambitious work of several volumes.

Chemists wishing to make use of the chromatographic technique will find this book an in-
valuable source of reference. F. H. BURsTALL

THE INFRA-RED SPECTRA OF COMPLEX MoLEcuLeEs. By L. J. Berramy, B.Sc., Ph.D. Pp.
xviii + 323. London: Methuen & Co. Ltd.; New York: John Wiley & Sons Inc. 1954.
Price 35s.

Infra-red spectroscopy is being used to an ever-increasing extent for elucidating the structure
of complex organic compounds. From a study of the position and intensity of the absorption
bands in the infra-red spectrum of an organic compound, it is frequently possible to identify the
functional chemical bonds and atomic groupings in the compound. In order to do this, the analyst
must have a knowledge of the empirical correlations that have been made between absorption-
band frequencies and organic functional groups; he must also be able to appreciate the factors
that affect the reliability of these correlations. This information, which has been largely acquired
during the last decade, is widely dispersed through the technical literature and so far has not been
readily accessible. The available correlation charts are usually of limited application and give
no critical evaluation of the assignments.

In this timely book, Dr. Bellamy lists absorption-frequency correlations for most organic and
certain inorganic groups and gives a critical account of the original observations on which the
assignments are based; he indicates the classes of compounds that have been studied and discusses
the factors influencing the intensity and frequency of their absorption bands. Each chapter is
devoted to a single type of chemical bond or atomic grouping and is introduced by a summary
of the appropriate correlations; it contains a table summarising the absorption-frequency ranges,
the correlations being then discussed in detail and the chapter being completed with a most useful
bibliography that covers the relevant literature up to the end of 1952, with a few 1953 references.
The infra-red spectra of thirty selected compounds are reproduced in the book and are used as
examples to demonstrate the various correlations.

Dr. Bellamy has wisely restricted his book to the empirical interpretation of infra-red spectra
and has not attempted to cover practical aspects of spectroscopy, such as quantitative analysis
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and instrumentation. Nevertheless, it is to be regretted that he has not emphasised the importance
of sample preparation and the desirability of recording, whenever possible, the spectra of solutions
as well as those of solid samples. The spectra of dilute solutions of hydroxyl- and carbonyl-
containing compounds in non-polar solvents are less complicated by inter-molecular hydrogen-
bonding and are to that extent easier to interpret. Moreover, polymorphic forms of a compound
give identical spectra in solution, but different ones in the solid state. These points are sometimes
overlooked by chemists attempting to interpret infra-red spectra.

The book contains several proof-reading errors. In correlation chart No. 1 (page 5),
“>CH=CR” should read “CH=CR” and “C=0,” “C=C.” Again, on page 117, line 10, “1762"”
should be ““1702.”” However, these errors are small and do not detract from the use of the book.
There is no doubt that an organic chemist will find it of immense value for assessing the con-
tribution that infra-red spectroscopy can make to his particular problem, but every infra-red
spectroscopist who has to interpret the spectra of complex organic molecules will find this book
essential for his day-to-day activities and will wish to thank Dr. Bellamy for the care that he has
taken in its preparation. J. E. Page

PracrticaL METHODS IN BlocHeEmisTrRY. By F. C. KocH and M. E. Hanke. Sixth Edition.
Pp. x -+ 537. London: Bailliére, Tindall & Cox, Ltd. 1953. Price 38s. 6d.

No reviewer could fail to be impressed by the great amount of labour and care that have gone
into the compilation of this volume, but a medical student using it as a guide to his practical studies
in biochemistry might feel rather differently about it. Only a professional teacher perhaps is
competent to pass judgment on its educational merits, but to a layman in these matters it would
seem that its wide range and extremely detailed treatment would make it difficult for the student
to perceive the basic principles underlying the methods described and to assess the relative im-
portance of the various precautions that have to be taken, for example, in an analysis or a bio-
chemical preparation. True, as the authors point out in the introduction, it is even more necessary
in biochemistry than in analytical or organic chemistry that the details of a method should be
rigidly adhered to if accurate and reproducible results are to be attained, and in a general handbook
of biochemical methods the principle of giving the fullest details can be accepted as axiomatic;
but surely, in a manual intended for medical students, it is at least arguable that some simplifica-
tion should be made even to the extent of sacrificing accuracy, because the purpose of such a book
is to teach the principles of analysis and to explain the limitations and significance of standard
methods, and not to turn medical students into skilled laboratory technicians. If, however, it is
accepted that the medical student benefits by having to perform, with successful results, 319
experiments ranging from the simple colour tests for carbohydrates through a miscellaneous variety
of biochemical preparations, and experiments on hydrogen-ion activity, on the properties of en-
zymes and on gas analysis, to microbiological assays and chemical tests for hormones, then this is
indeed an admirable guide. For the training of a graduate wishing to specialise in his fourth year
in biochemistry and particularly in clinical biochemistry, nothing better could be imagined, and the
book should prove equally useful to the general analyst who has to undertake occasional biochemical
tests and has no specialised knowledge of this field.

The authors have obviously been at great pains to include all that they considered essential
to achieve satisfactory results and have evidently introduced modifications of their own to some
of the published methods when they considered these to be inadequate. Interspersed with the
experimental details are many useful practical hints, for example, on the cleaning of mercury for
manometric work, on the maintenance of glass electrodes and on the design of a novel glass electrode
for micro-analysis. The preparation of the many standard solutions and reagents required is
described in an appendix.

Not even the most difficult of biochemical techniques have deterred the authors, and the
chapter on ‘““Manometric methods with the Van Slyke - Neill Apparatus’ is a most valuable account
of the uses to which this versatile apparatus can be put. Microbiological assays represent perhaps
the most difficult field in which to give students practical instruction, but from a rapid reading of
the chapter dealing with this subject it would seem that all the essential details for success have
been covered. One might, however, query the wisdom of including in a students’ textbook the
estimation of the cobalamins by means of Lactobacillus leichmannii. The authors themselves state
that “‘the microbiological estimation of cobalamins is generally considered to be the most difficult
of microbiological analyses, with frequent inconsistencies, failure of checking among replicates, and
occasional unexplained lack of growth.”” If anything, this is an under-statement, and the use of
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some other organism for the assay of vitamin B,, will eliminate what otherwise will often be a
frustating and not very profitable experience.

Many new experiments have been added to this sixth edition of a book first published in 1934.
They include exercises in paper chromatography and the use of ion-exchange resins, the estimation
of succinic dehydrogenase by means of a simple form of Warburg apparatus and the estimation of
saponification numbers with diethylene glycol as solvent, as well as a new chapter in which have
been gathered all the biochemical preparations previously scattered throughout the book, together
with some new ones.

The book is well printed and contains few misprints, and a great deal of space has been saved
by printing explanatory notes in smaller type.” It has a good index, which will facilitate its use as
a book of reference, and the price is reasonable considering its size and the large amount of informa-
tion it contains. F. A. RoBINSON

Publications Received

FERTILIZER EXPERIMENTS AT THE VAALHARTZ AGRICULTURAL RESEARCH STATION (1946-50).
Science Bulletin No. 338, Chemistry Series No. 193. By D. G. WEsskLs, M.Sc., and T. P.
PreTORIUS, M.Sc. Pp. 76. Pretoria, South Africa: Department of Agriculture. 1954.
Price 1s.

AGRONOMY EXPERIMENTS AT THE VAALHARTZ AGRICULTURAL RESEARCH STATION (1946-50).
Science Bulletin No. 350, Agricultural Education and Research Series No. 11. By W. van
DER MERWE, B.Sc., D. G. WEssELs, M.Sc., and T. P. PRETORIUS, M.Sc. Pp. 70. Pretoria,
South Africa: Department of Agriculture. 1954. Price 1s.

THE VitaMINs: CHEMISTRY, PHYSIOLOGY, PATHOLOGY. Volume II. Edited by W. H. SEBRELL,
jun., and R. S. Harris. Pp. xiv + 766. New York: Academic Press Inc.; London:
Academic Books Ltd. 1954. Price $16.50; 132s.

CuEMICAL THERMODYNAMICS. By I. PRIGOGINE and R. DErFay. Translated by D. H. EVERETT.
Pp. xxxii + 543. London and New York: Longmans, Green & Co. Ltd. 1954. Price 63s.

SEMI-MICRO QUANTITATIVE ORGANIC ANALYSIS. By R. BELCHER, B.Sc., Ph.D., F.R.I.C,, F.Inst.F.,
and A. L. GopBERT, M.Sc., Ph.D. Second Edition. Pp. x + 222. London and New
York: Longmans, Green & Co. Ltd. 1954. Price 2ls.

TuHE ELEMENTS OF CHROMATOGRAPHY. By T. I. Wirriams, M.A., B.Sc.,, D.Phil, F.R.I.C.
Pp. xii + 90. London and Glasgow: Blackie & Son Ltd. 1954. Price 9s. 6d.
QUALITATIVE SCHNELLANALYSE. By G. CHarLOoT, D. BEzIER, R. GAUGUIN, J. M. ODEKERKEN
and A. SCHLEICHER. Pp. vi + 82. Berlin: Walter de Gruyter & Co. 1954. Price

DM7.80.

TecHNIQUES IN CrLiNicAL CHEMISTRY. A Handbook for Medical Laboratory.Technicians. By
F. N. Burrock, F.IM.L.T.,, F.RMS., F.CS. Pp. x + 171. Bristol: John Wright &
Sons Ltd. 1954. Price 16s. 6d.

TECHNIQUE OF ORGANIC CHEMISTRY. Volume VI. Micro AND SEMIMICRO METHODS. By N. C.
CueRroONIS. Pp. xxiv 4 628. New York and London: Interscience Publishers Inc. 1954.
Price $12.00; 96s.

NEw INSTRUMENTAL METHODS IN ELECTROCHEMISTRY. THEORY, INSTRUMENTATION, AND
APPLICATIONS TO ANALYTICAL AND PHYSICAL CHEMISTRY. By P. DELAHAY. Pp. xviii +

437. New York and London: Interscience Publishers Inc. 1954. Price $11.50; 92s.

REPORT OF THE ANALYTICAL METHODS COMMITTEE

THE Report of the Lead Panel of the Metallic Impurities in Foodstuffs Sub-Committee, “The
Determination of Lead in Foodstuffs,” reprinted from The Analyst, July 1954, 79, 357-402,
is now available from the Secretary, The Society for Analytical Chemistry, 7-8, Idol Lane,
London, E.C.3; price to members 1s. 6d., or to non-members 2s. 6d. Reports of the Analytical
Methods Committee are only obtainable from the Secretary (not through Trade Agents) and
remittances must accompany orders.
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METALLURGICAL CHEMIST. Competent young analyst
with knowledge of ferrous and non-ferrous analysis and
the use of modern techniques required by organisation near
Leicester. Excellent opportunity for carrying out interesting
work connected with a variety of research and development
projects. The position is permanent and progressive. Some
knowledge of plating an advantage. Should have completed
National Service. Superannuation scheme in operation.
Send full details, including salary required, to Box No. 3875,
THE ANALYST, 47, Gresham Street, l.ondon, E.C.2.

WEST MIDDLESEX firm of Manufacturing Chemists

has a vacancy in the Control Laboratory for a Chemist
(B.Sc. and/or A.R.I.C. qualifications). Applicant should
possess an aptitude for analy The position is responsible
and permanent and future promotion and salary increases will
depend on ability. Salary according to age, qualifications
and experience, but will not be less than £600 per annun.
Hours 9 a.m. to 5.30 p.m.; five-day week. Good superannua-
tion and pension scheme, also Profit Participation Scheme.
Applications giving fullest details of age, experience and
salary required to Box No. 3878, Tue ANALYST, 47, Gresham
Street, l.ondon, E.C.2,

-

GOLD COAST LOCAL CIVIL{SERVICE

VACANCY exists for a Chemist-Assayer in the Local

Civil Service of the Gold Coast. Candidates must possess
an Honours degree in Chemistry with (a) Certificate from
University of having reached good standard in practical
inorganic’ Chemistry; two-year course of post-graduate
training at Imperial College of Science and Technology or
(b) at least two years’ post-graduate experience in silicate
analysis and assaying. Duties will be to take charge of the
Geological Survey Chemical Laboratory; assay ore of all
kinds; carry out silicate analyses of rocks and minerals;
participate in research of inter-relation of rocks and Geo-
chemistry.

Appointment is on contract for two tours in first instance
with consolidated salary in the scale of £1,090-£1,950 per
annum. Gratuity at rate of £37 10s. for each three months’
service. Outfit allowance of £60 if initial salary is below
£1,530, £30 if above. Income tax at low local rates. Quarters
provided, when available, at rental of £60-£90 per annum.
Free first-class passages. Leave at rate of 7 days for each
completed month of resident service.

Apply in writing to the Director of Recruitment, Colonial
Office, Great Smith Street, London, S.W.1, giving brietly age,
qualifications and experience. Mention the reference
number (CDE.105/13/06).

NALYST required to take charge of a team within a larger
research project investigating new metallurgical fields.
The successful candidate will be expected to control the
provision of routine analytical services and to undertake the
development of new methods of analysis as required. Starting
salary in the region of £700 p.a., dependent on qualifications
and experience. Minimum educational standard of B.Sc. or
A.R.I.C. The work will be located in S.W. Lancs. Reply
with brief details to Box No. 3879, THE ANALYST, 47, Gresham
Street, London, 1.C.2

ALYTICAL ASSISTANT with experience in forensic
work and analysis of drugs required for a Research Station
near Cambridge.  Salary £400-£500 p.a. Write B No.

3880, THE ANALYST, 47, Greshamm Street, London, E.C.2.

SSISTANT required for permanent post in Central

London Laboratory engaged on smoke filtration research.
Qualifications: Inter. B.Sc.; experience organic analysis;
initiative and accustomed to working without close super-
vision. Salary £400-£500 p.a., according to experience.
Send full particulars to Box No. 3881, THE ANaLvysT, 47,
Gresham Street, London, E.C.2.

THE UNIVERSITY OF LEEDS
A]’l’LICATIONS are invited for appointment as micro-
analyst in the Department of Organic Chemistry at a
salary up to £700 a year according to qualifications. Previous
experience in micro-analysis would be an advantage, buat
applicants prepared to undergo training would be considered.
Applications (three copies) stating date of birth, qualifications
and experience, together with the names of three referees,
should reach the Registrar, The University, Leeds, 2 (from
whom further particulars may be obtained), not later than

NALYSTS required in Welwyn Garden City for the control

analysis of synthetic vitamins and drugs at all stages from
raw material to pharmaceutical product. Previous experi-
ence of industrial analysis essential. Commencing salary
according to qualifications, age and experience. Five-day
week. Pension Fund. Apply in writing to Secretary,
Roche Products, Limited, 15, Manchester Square, London,
W.1.

UNIOR ANALYST male/female REQUIRED FOR

ESSENTIAL OILS/AROMATIC CHEMICALS, S.E.
LONDON. Progressive and permanent post with good
remuneration for applicant capable of working accurately
and with minimum supervision. Write to Box No. 3882,
THE ANALYST, 47, Gresham Street, London, E.C.2.

ILLETTE INDUSTRIES LIMITED require an experi-

enced analyst of graduate standard for their cosmetic
research laboratory at Isleworth. The duties are of a non-
routine nature and call for considerable versatility. Salary
to be based on qualification and experience, but probably in
the range of £600-£800 p.a. Reply to the Secretary, Toni
Division of Gillette Industries Limited, Harlequin Avenue,
Breuntford, Middlesex.

XPERIENCED METALLURGICAL CHEMIST,

thoroughly familiar with the theory and practice of modern
methods of analysis and techniques, required as laboratory
superintendent. (A.R.I.C. or B.Sc. preferred.) Duties
involve general administration of laboratory, supervision of
ferrous and non-ferrous analyses and research into new
methods. Permanent and progressive post for man of
integrity, initiative and discretion. Salary according to
qualifications and experience, but not less than £300 per
annum. Contributory pension scheme. Financial assistance
with removal expenses. Apply in own handwriting to N. D.
Ridsdale, Bureau of Analysed Samples, Ltd., Newnham Hall,
Middlesbrough.

AST MALLING RESEARCH STATION. An Analytical

Chemist is required in the Plant Protective Chemistry
Section. Work will consist mainly of analysis of spray
materials and residues. Candidates should hold a degree in
chemistry or equivalent qualification; experience in analysis
of compounded materials would be an asset. The post will
be in the Experimental Officer class on Ministry of Agricul-
ture salary scales. Further particulars and application
form from the Secretary, East Malling Rescarch Station,
ncar Maidstone, Kent, by whom applications should be
received not later than 31st December, 1954,

ROTHAMSTED EXPERIMENTAL STATION
HARPENDEN, HERTS

CHEMIST required in the Department of Insecticides and
Fungicides for general analytical work and assisting in
developing analytical methods for determining insecticides in
soil and in plant materials. Experience of analytical work
in any field would be an advantage. The appointment will
be in the Experimental Officer Class with starting salary for
graduates between £390 and £690 per annum, according to
age and experience. Scales for women are somewhat lower.
Superannuation scheme.

Applications, quoting reference 105, with names of two
referees, to be addressed to the Secretary.

HE C.W.S. Margarine Works, Higher Irlam, near Man-

chester, require the service of a CHEMIST of B.Sc.
standard for analytical work. Experience of the oils and
fats industry would be an advantage. Applicatiens are
invited for the position, which will carry a salary according to
qualification.

FOR SALE

HII.GIER tyvpe Hi5 | Spekker photoelectric absorptio-
meter for sale, complete with galvanometer, tungsten
and mercury vapour lamps, a comprehensive range of
cells, more than twenty sets of filters and various spares
and attachments. TFor further particulars and appoint-
ments to inspect write Secretary, B.N.F.M.R.A., Euston
Street, London, N.W.1.

HEFFER’S OF CAMBRIDGE

publish from time to time catalogues and
lists of books on various subjects, and
announcements of individual new books
of special importance. Let us add your
name to our mailing list.
W. HEFFER & SONS, LIMITED
3 & 4 PETTY CURY, CAMBRIDGE
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Yor accurate MUEASUREMENT

of small volumes of GASES

Type A Test Meter for the Laboratory

A Meter which sets up entirely new standards of accuracy in
Engineering, Industrial and Medical Research.

Type B Portable Test Meter

For normal Works tests, light weight, accurate, easily serviced
and maintained.

PARKINSON & COWAN
INDUSTRIAL PRODUCTS

(A DIVISION OF PARKINSON & COWAN LTD)
DEPARTMENT (Z)

COTTAGE LANE WORKS, CITY RD.,
LONDON, E.C.I

Phone: CLErkenwell 1766

TYPE B

This unique instrument provides a simple photo-
electric means of accurately assessing the colour density
of a liquid. It combines in a comparatively small
robust case the Colorimeter measuring block, micro-
ammeter and power unit and is therefore quite com-
plete. It employs standard test tubes, can be
operated twenty-four hours per day without over-
heating and is unaffected by external lighting.

A wide range of colour filters is available for an
infinite number of determinations. An outstanding
photo-electric device for application in many spheres,
both for research and routine tests.

The “EEL” Portable Colorimeter may be used with
the minimum of tuition or skill but its simplicity of
construction and operation do not affect the accuracy
of results, rather the reverse, but do enable its supply
at a low price.

Send for full details from

EVANS ELECTROSELENIUM LTD

SALES DIVISION 204 HARLOW ESSEX

Representatives for sales and service:

Manchester area:—Messrs. A. M. Lock & Co., Ltd., Crompton Street, Chadderton,
Oldham, Lancs. North of England :—Messrs. Electricals, Ltd., 14 Claremont Place,
Newcastle upon Tyne, 2. Scotland:—Messrs. Atkins Robertson & Whiteford,
Ltd., 92-100 Torrisdale Street, Glasgow, 2

SELENIUM PHOTOCELLS
COLORIMETERS
DENSITOMETERS

FLAME PHOTOMETERS
PHOTOMETERS

ELECTROPHORESIS APPARATUS
OPACIMETERS
SPECTROPHOTOMETERS

LIGHT OPERATED RELAYS
REFLECTOMETERS, etc., etc.
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0X0ID

DEHYDRATED CULTURE
MEDIA

QUICKLY PROVIDE SELDOM USED MEDIA
SAVE STORAGE SPACE

Details upon request

Obtainable from Laboratory suppliers or direct from
0XO LIMITED (Medical Dept) THAMES HOUSE, LONDON, E.C4.
CENtral 9781
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/ THE THERMAL SYNDICATE LTD. P.O. BOX No. 6.

WALLSEND - NORTHUMBERLAND.
London: 12-14 Old Pye Street, Westminster, S.W.1.

In research or routine processes
where Vitreosil apparatus is used
with boro-silicate glass equip-
ment, compensation for differ-
ences in thermal expansion is
provided by Vitreosil-to-Glass
Graded Joints. These joints
have end pieces of Vitreosil and
boro-silicate glass respectively
with a centre section fused from
a number of glasses suitably graded
according to their thermal expansion.
Made by The Thermal Syndicate Ltd.,
from 4 mm. to 35 mm. external diameter
and approximately 6” to 8” long.

GRADED
JOINTS

_

Telephone: Wallsend 63242.
Telephone: Abbey 5169,

IMPERIAL COLLEGE OF SCIENCE
AND TECHNOLOGY

A COURSE OF EIGHT LECTURES

on

MICROSCOPY

will be given on

TUESDAYS and THURSDAYS at 4 p.m.
commencing on
TUESDAY, 25th JANUARY, 1955.

A course of practical work will also be given
from
21st February to 18th March, 1955

This will consist of 8 periods of 3 hours each.

Application for admission should be made
to the Registrar of the Imperial College, Prince
Consort Road, LoNDON, S.W.7.

The fee is two guineas for the lectures, and
four guineas for the practical work.

MANCHESTER COLLEGE OF
TECHNOLOGY

and University of Manchester

A Symposium on the

TEACHING OF
ANALYTICAL CHEMISTRY

1st—3rd APRIL, 1955

Programme :—
Friday, 1st April, 6—9 p.m. (Schools).
Saturday, 2nd April, 9.30 a.m.—12.30 p.m.
(Universities).
Saturday, 2nd April,
Colleges).

Sunday, 3rd April, 10 a.m.—1 p.m. (Industrial
and Professional Chemists).

2—S5 p.m. (Technical

Entrance Fees :—
Inclusive of all sections—TWO GUINEAS.
For any one section—ONE POUND.

Detailed programme from the REGISTRAR,
COLLEGE OF TECHNOLOGY, MANCHESTER, 1.
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Measuring | Rate of flow

in analytical work

The ready availability of accurate but inex-
pensive Rotameter flowmeters is greatly assisting
the development of modern analytical techniques.
A number of standard models specially designed
for measuring small gas and liquid flows are now
available, some of these (e.g. type 704) incorp-
orating fine adjustment valves. Gas flow rates
down to 2ccs/minute are handled.

Applications are established in the following:—

GAS ANALYSIS CHROMATOGRAPHY
MICRO-ANALYSIS

FLAME PHOTOMETRY POLAROGRAPHY Type 126

1&?3:2 Write for Catalogue RP2000/L which gives full details of

Y the Rotameter range of flowmeters
- HDTﬂETEH
825-v INSTRUMENTS FOR LIQUID AND GAS FLOW

MEASUREMENT AND CONTROL
ROTAMETER MANUFACTURING COMPANY LIMITED, 602 Purley Way, Croydon, Surrey

Telephone : CROydon 3816-9
GD/L

For Accurate and Speedy Analysis |

METALLURGICAL  INORGANIC
- ORGANIC = BIOGHEMIGAL

Since its invention by Heyrovsky in
1925 the Polarograph has cstablished
itself as an essential tool in many Analy-
tical Laboratories all over the world.
The Cathode Ray Polarograph greatly
extends the scope of the polarographic
technique. Its increased sensitivity, reso-
lution and speed reduce the amount of
chemical separation and cencentration
required and make possible many deter-

tions which cannot be carried out
in any other way,

QUALITATIVE Q“ANT“ATIVE
ROUTINE SPECIAL RESEARCH Write for leaflets

~ SOUTHEF

CAMBERLEY

Telephone : Camberley 2230 (3 lmes)
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A new standard in

Thermal Equilibrium F

(TYPE F) HOT AIR OVEN (SPECIAL)
STOCKED IN 3 STANDARD
SIZES

With or without forced circulation
SPECIAL SIZES TO

All standard
LTE equipment
is available for
one month on
test approval . ..

SPECIFICATION without
Dependable construction and ease obiigation
of operation make this LTE hot air Other LTE
oven and steriliser a most useful products—
item of laboratory equipment. Incubators.
Universal Baths.

Precise temperature control is

assured. Operating temperatures Soxhlet Heaters.

Thermostatic

range between 50°C. and 250°C (or Baths.
300°C—depending on interior gyepot‘ Baths.
metal). Backed by the usual LTE e s,
guarantee. ﬁ

PLEASE LABORATORY THERMAL EQUIPMENT L™
Send for illustrated Catalogue to

GREENFIELD, Nr. OLDHAM, ENGLAND. Tel.: SADDLEWORTH 552

STERLING BRAND CHEMICAL REAGENTS

§ THOMAS TYRER

& CO.LTD.

STRATFORD-LONDON-E.IS
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\ Two indicator

bt papers
\J\QT/L for pH determination

UNIVERSAL One paper covering completely
the range from | to 10 enabling pH values to be
checked to within 0.5 pH.

COMPARATOR Four separate books for work
requiring greater accuracy. With these papers
the pH value of any solution can be ascertained
to within 0.3 pH.

Descriptive leaflet sent free on request
NDHNSOINS] London,N.W.4
Est. 1742

BOOKS ON THE CHEMICAL
& ALLIED SCIENCES
Large Stock of Recent LEditions.

I'oreign Books, Select Stock. Books not in stock

obtained under Board of Trade l.icence. Catalogue
on request.

SECONDHAND DEPT.

Select stock of recent editions of books on Science
and Technology available. Back numbers of scientific
journals obtainable. Books sought for and reported
free of charge. Large or small collections bought.

LENDING LIBRARY
| Scientific and Technical

Annual Subscription from 25s.

The Library is particularly useful to Societies and
Institutions and to those engaged on research work.

I'rospectus post free oun request.

THE LLIBRARY CATALOGUE, revised to December,
1949, containing a classified Index of Authors and
Subjects. To Subscribers, 17s. 6d. net; to Non-Sub-
scribers, 35s. net. Postage 1s. td.  Supplement to
1950 to 1952. To subscribers 3s. net; to non-sub-
scribers 6s. net; postage 6d.

Bi-monthly List of New Books and New Editions sent
post free to subscribers on request.

H. K. LEWIS & Co. Ltd.
LONDON:
136, GOWER STREET, W.C.1.
Telephone: EUSton 4282
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. B-1,2,3,4 Tetra-O-acetyl-6-0-

SUGARS from our 1954 list:—

N-Acetyl-p-glucosamine - - - 8-G
Anthrone (reagent for carbohvdrates) - 9-D
n-Arabinose - - - - - - 25-D
1L-Arabinose - = - - 12-D

» () Arabonic acid- y-lacmne - - 140 -H

46 Benzylidene-x-methyl-1 -
glucoside 7-D

Calcium-r-arabonate - B : - 4-G
Calcium glucohepmnate - # - 24-H
»-Cellobiose - - - - - 24-D
Cellobiose octa acetate - = - 140 -H
Chitin - - - - - - s 9-D
x-Chloralose (m.p. 187 C) - - - 32-H
1,3-Dihydroxy acetone - 13-G
1,2,3,4 Di-0- moprop\hdene galauo-

pyranose - 15-D
4,6, O-Ethylidene-x- |‘~glu¢op\rdnoce 8-G
1.-Fucose = ] - 50 -G
b-Galactono-y-lactone TG - 15-D
n-Galactose - 2 % - - 15-H
Gluconic delta lactone ( - 617 ) - - 10-D
x-n-Glucosamine hydrochloride - 17-D
Glucosaminic acid - - ¢ - 40 -G
B-Glucose - - - - - 27-D
%-b-Glucose pemd-acetate - - - 26-H
B-1-Glucose penta-acetate - - - 36-H
n-Glucose-1-phosphate, dxpot' 5S1i

~alt dihvdrate - - - - 18-G
Glucuronolactone- g - - - 48-D
v1.-Glyceraldehyde = - = - 35-G
L-Gulonic-y-lactone (i | - - - 60-D
1-Inositol (inosite) inactive - = - 45-H
Inulin (bacteriological grade) - - - 40-H
2-Keto-n-gluconic acid, Ca salt - - 5-G
Lactobiono-dci/ta-lactone = - - 23-D
pv-Laevulose (fructose) - - - - 15-H
Lead Tetra acetate (S5-45") - - 25-H
Lithium aluminium hydride - - 164 -H
n-Lyxose - - . = = - 50-G
p-Maltose - - - - - 13-H
p-Mannitol (mannite) - - - - 24-K
v-Mannose ( - 1125 ) - 2 = - 15-D
Melezitose - 4 - - - - 35-D
#%-v-Melibiose = - = = - 43-D
B-p-Melibiose dihydrate ( - 1213 ) - 45-D
Methyl-4,6-0-benzylidine-2,3-di-

(O-tosyl)-» gluco-pyranoside - - 30-D
%-Methyl-n-glucopyranoside - 23-H
x-Methyl-b-mannoside - - - 12-D
Naphthoresorcinol - - - 12-G

Ninhydrin (triketo-hvdrindene-hvdrat 35-D
o-Nitrophenyl- /)’ p-galactopyranoside 90 - D

n-Raffinose, pentahydrate - - - 27-H
.-Rhamnose ( - ~5 ) dsodulcite) - - 9-D
p-Ribonolactone (D-riboni acid-y-

lactone) - - - - - 45-D
n-Ribose = - E - - 60-D
Sodium horohvdrlde - E - - 35-D
n-Sorbitol (crvst) (41 B - 19 -K
1.-Sorbose - - - 3 - - 12-H
Sucrose octa-acetate - - - - 49 -K

triphenylmethyl Qlucop\'ranose 10 -G

y%-x-n-Trehalose - - 11 -G
2,3,5- Triphenyl tetrazolium chloride 24 - D
Turanose = » E ® - 60 -G
Xanthosine (xanthinc-t-riboniranoside 20 -G
n-Xylose - - - z - 44 -H
1.-Xylose - - - 2 & - 16 -G
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Errata

The following errata are listed in the 1954 Index of The Analyst. They are repeated
below in a manner such that they may be cut out and stuck over the incorrect matter.

Vol. 78, 1953: March, p. 181.
Replace the 4th line from the foot of the page by—

Serum sodium =48-88 (¥—y) mg per 100 ml,

Vol.*79, 1954: February, p. 110.
Replace the lettering of the key at the top of Fig. 1 by—
Extracting Liquid

Extracted Liquid

Vol. 79, 1954: April, p. 221.

Replace the 2nd, 3rd and 4th lines of “Ammonium hydroxide - ammonium chloride buffer
solution (pH 10)” in list of reagents by—

ammonium chloride in 570 ml of ammonium hydroxide, sp.gr. 0-880, and make up to 1 litre
with water. Adjust the pH to 10 to 10-1 with either hydrochloric acid, sp.gr. 1-18, or
ammonium hydroxide, sp.gr. 0-880, as required, using a suitable pH meter.

Vol. 79, 1954: May, p. 273.
Replace the 2nd line below Table I by—

solvents than either the bromide or iodide, and they substantiate Irving and Rossotti’s!



Vol. 79, 1954: September, p. 532.
Replace the 7th line by—

timorous to talk without other written text to a friendly audience for 10 to 30 minutes—

Replace the 24th line by—

on the lamp side of the slide carrier and at the top right-hand corner as he looks towards the

Vol. 79, 1954: October, p. 617.
Replace the 9th line of text by—

Russell Eggitt and Ward?) and if a sensitive colour test is used, this may lead to a convenient

Replace the 16th line of the text by—

of the 2:2'-dipyridyl complex.

Vol. 79, 1954: October, p. 622.
Replace the 7th line by—
sufficient 2:2'-dipyridyl was present for 2400 ug, although only 20 to 70 ug of tocopherol

Vol. 79, 1954: December, p. 731.

Replace the 5th line of the synopsis by—

procedure are equivalent to 0-05 p.p.m. or less of lead. Although the blanks
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547.
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309.
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(Review), 183.
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Part III, 1946-50. 660.

Snell, E. E. Biochemical Preparations. Vol. 3.
(Publication received), 246; (Review), 659.
Snyder, H. R., et al. Organic Chemistry. 2nd Edn.

(Publication received), 528.

*Somers, G. F. Biological assay of adrenaline with
hexamethonium-treated cat, 627.

*— Routine quantitative detmn. of adrenaline.
(Summary), 517.

*Sporek, K., et al. Chromatographic detmn. of
glycerol in fermentation solutions, 63.

*Spreadborough, B. E. J., et al. Spectrographic
analysis of brass and other materials by porous-
cup method, 551.

*Squirrell, D. C. M., et al. Automatic titrimeter, 689.

*Stagg, H. E., et al. Detmng. methoxyl groups, 671.

Stevens, H. B. Obituary, 661.

*Stevenson, D. G. Absorptiometric detmn. of non-
ionic detergent, 504.

*Steward, E. G. Polarising microscope in X-ray
analysis of minerals, 173.

*Stewart, G. A. Biological standardisation of
digitalis prepns. (Summary), 512.

*Still, J. E.,, et al. Conductimetric detmn. of
carbon in metals, 4; Correction 308.

Stillwell, D. E. Obituary, 250.

*Stitch, S. R., et al. Fractionation of urinary
neutral 17-ketosteroids by adsorption and parti-
tion chromatography, 24.

*Stock, F. G. Spectrophotometric detmn. of total
penicillins by conversion to penicillenic acid and
importance of copper in controlling the reaction,
662.

*Stretch, H., et al. Twin-beam null-point fluori-
meter for analysing liquid samples, 651.

Stubbs, J. R. Obitvary, 254.

*Stuckey, R. E., et al. Prepng. biological material
for detmn. of trace metals. II. Destruction of
organic matter in biological material, 138.

*Sully, B. D. Modified iodimetric detmn. of organic
peroxides, 86.

Sumner, C. G.
Emulsions and their Technical Treatment.
lication received), 464.

Surrey, A. R. Name Reactions in Organic
Chemistry. (Publication received), 464; (Review),
723.

5th Edn. of Clayton’s Theory of
(Pub-
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*Swann, R. V. Adaptation of Beckman spectro-
photometer for use as fluorimeter, 176.

Swanson, H. E., et al. Standard X-ray Diffraction
Powder Patterns. Vols. I and II. (Review), 312.

*Swift, H. Modified apparatus for use with rapid
micro Dumas procedure, 718.

*Swift, S. D., et al. Hydrolysis of 610, 66 and
6 nylon, 82.

Sykes, P. Review of Siggia’s Quantitative Ovganic
Amnalysis via Functional Groups. 2nd Edn., 722.

*Synge, R. L. M. Principles of chromatography.
(Summary), 185.

T

Talbot, B. E., et al. Guide to Filter Paper and
Cellulose Powder Chromatography. (Review), 58.

Tatge, E., et al. Standard X-ray Diffraction
Powder Patterns. Vol. I. (Review), 312.

Taylor, G. Review of Barnett’s Silage Fermentation,
590. ’

*__ etal. Detmng. alcohol in blood and urine, 121.

*Taylor, R. J., et al. Detmng. total tocopherol,
617; Errata, 724.

*Terry, E. A., et al. Tolarographic detmn. of
fluoride. 1. Basic principles of the method:
application to cathode-ray polarograph, 190;
II. Detmng. fluoride in bromine, hydrochloric
acid and hydrobromic acid, 267.

Theobald, L. S. Review of Hillebrand and Lundell’s
Applied Inovganic Analysis with Special Refevence
to Analysis of Metals, Minevals and Rocks. 2nd
Edn., 113.

*Thorne, M., et al. Absorptiometric detmn. of
acetylacetone with ferric iron, 759.

Thorp, W. Obituary, 254.

*Tompsett, S. L., et al. Detmng. formaldehydogenic
steroids, 53.

*Toogood, M. J., et al.
with quinalizarin, 493.

*Trinder, N., et al. Detmng. soil pH with glass
electrode and improved type of Morton cell, 242.

*Truman, R. J., et al. Detmng. silicon in tungsten
and titanium metal powders, carbide sintering
alloys, tungstic oxide and tungstates, 17.

*Tucker, S. H. Mercury-pressure safety valve, 55.

Turner, H. W. Translator and reviser of Manson’s
Outline of Chemistry. Summary for First Year
Students. (Publication received), 464.

Turton, L. M. Intermediate Practical Chemistry
Course. (Publication received), 464.

Detmng. traces of boron

\'

Chimie Analytique. Appliqué

Vandael, C., et al. I
3rd Edn. (Publication re-

a4 la Métallurgie.
ceived), 60.

*Vandenbelt, J. M., et al. Spectrophotometric
response of diphenyl and anthracene, 586.

van der Merwe, W., et al. Agronomy Experiments
at Vaalhartz Agricultural Research Station
(1946-50). (Publication received), 792.

*Vaughan, G. A., et al. Detmng. fluorene in tar
fractions, 776.

Veibel, S. Identification of Organic Compounds.
4th Edn. (Publication received), 724.

Venkataraman, K. Chemistry of Synthetic Dyes.
Vol. II. (Review), 461.

*Ventura, S., et al. Detmng. iron and copper in
single serum samples, 39.

Vickery, R. C. Chemistry of Lanthanons. (Review),
310.
Vogel, A. I

Qualitative Inorganic Analysis.
lication received), 392.

Text-book of Macro and Semimicro
4th Edn. (Pub-

w

*Wager, H. G. Improved copper reduction method
for micro-detmn. of reducing sugars, 34.

*Wahba, N., et al. Detcng. and differentiating
aromatic amines, 715.

Walby, B. J. Appointment as Assistant Editor of
The Analyst and Analytical Abstracts, 3.

Wallis, T. E. Practical Pharmacognosy. 6th Edn.
(Publication received), 116; (Review), 245.

Ward, A. M. Review of Kolthoff and Sandell’s
Textboo® of Quantitative Inovganic Analysis. 3rd
Edn., 182.

*Watson, H., et al. Detmng. methoxyl groups, 671.

*Watson, J. H. E., et al. Spectrophotometric
detmn. of small amounts of oxygen in waters,
383.

*Watt, J. Impurity compensated polarographic
method for detmng. gamma isomer in technical
benzene hexachloride, 735.

Waywell, J. Obituary, 593.

*Wedgwood, P., et al. Detcng. and detmng. traces
of polynuclear hydrocarbons in industrial efluents
and sewage. II. Sewage humus and treated
effluents, 163.

Weihrich, R. Die chemische Analyse
Stahlindustrie. 4th Edn. by A. Winkel.
lication received), 312.

Wells, R. A. Review of Pollard and McOmie's
Chromatographic Methods of Inovganic Analysis:
with Special Refevence to Paper Chvomatography,
246.

*— et al. Absorptiometric detmn. of niobium and
tantalum with pyrogallol, 345; LErrata, 528.
*— Inorganic chromatography on cellulose. XIV.
Shortened chromatographic method for detmng.
niobium and tantalum in minerals and ores, 339;
XV. Rapid chromatographic detmn. of niobium

in low-grade samples, 351.

Wessels, D. G., et al. Agronomy Experiments at
Vaalhartz Agricultural Research Station (1946-—
50). (Publication received), 792.

— Fertilizer Experiments at Vaalhartz Agricultural
Research Station (1946-50). (Publication re-
ceived), 792.

*West, G. B. Chemical and biological detmn. of
adrenaline and noradrenaline. (Summary), 517.

White, J. Yeast Technology. (Publication re-
ceived), 392.

*White, J. C., et al. Detmng. iron and copper in
single serum samples, 39.

Whiteley, M. A. ILditor of Thorpe’s Dictionary of
Applied Chemistry. Vol. XI. Soil, Organic
Constituents of—Zymurgy. 4th Edn. (Publica-
tion received), 528; (Review), 789.

Wiberley, S. E., et al. Instrumental Analysis.
(Publication received), 592.

*Williams, A. F., et al. Chromatographic detmn. of
glycerol in fermentation solutions, 63.

Williams, K. A. Review of Chatt’s Economic
Crops. Vol. 11I. Cocoa, 181.

— Review of Flett and Gardner’'s Maleic Anhydride
Devivatives. Reactions of the Double Bond, 57.
Williams, T. I. Elements of Chromatography.

(Publication received), 792.

in der
(Pub-
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*Willis, H. A. Applications of infra-red spectro-
scopy. (Summary), 250.

Wilson, D. W. Review of Feigl’s Spot Tests.
Inorganic Applications.
4th Edn., 463; Vol. Il
722.

* et al. Removal of phosphate as zirconium
phosphate in qualitative analysis, 174.

*Wilson, H. N. Detmng. phosphate in presence of
soluble silicates. Application to analysis of basic
slag and fertilisers, 535.

Vol. 1.
Trans. by R. E. Oesper.
Organic Applications,

Winkel, A. 4th Edn. of Weihrich’s Die chemische
Amnalyse in der Stahlindustrie.  (Publication
received), 312.

Wokes, F., et al. Fluorescence of Solutions.

(Review), 59.

Wolstenholme, G. E. W., et al. Ciba Foundation
Colloquia on Endocrinology. Vol. II. Steroid
Metabolism and Estmn. Vol. V. Bjo-assay of
Anterior Pituitary and Adrenocortical f{ormones.
(Review), 58.

*Wood, A. J.,, et al. Separating and detmng.
gallium, 272; Errata, 464.

*Wood, D. F., et al. Absorptiometric detmn. of
magnesium in titanium and its alloys, 762.

*Wood, E. C. Acid inversion of cane sugar, 779.

*— Detmng sucrose in sweetened condensed milk,
780.

*Woodhead, J. L., et al. Separating and detmng.
gallium, 272; Errata, 464.

*__ Volumetric detmn. of aluminium
ferrous alloys, 363.

*Wooller, A. Detmng. metallic lead in pigments,
649.

Woosnam, R. W. Obituary, 465.

in non-

Y

*Young, L. G., et al. Spectrographic analysis of
brass and other materials by porous-cup method,
551.

Young, R. 8. Industrial
(Publication received), 60.

Inorganic Analysis.

Z

*Zaki, A. H., et al. Quantitative analysis of iron-
stones containing small amounts of titanium,
vanadium, manganese, chromium and phosphorus,
95.
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INDEX TO SUBJECTS

* Denotes original papers and notes that have been published in The Analyst.

A

* Absorber for mists and gases in air. Russell, 524.

*Acenaphthylene: Detcng. and detmng. traces of
polynuclear hydrocarbons in industrial effluents
and sewage. II. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Acetaldehyde: Micro-detmn. of as 2:4-di-
nitrophenylhydrazone. Johnson and Scholes,
217.

Acetic anhydride: B.S. 2068:1953. 180.

Acetyl group detmn. apparatus (Wiesenberger).
B.S. 1428:Part C2:1954. 308.

*Acetylacetone: Absorptiometric detmn. of
with ferric iron. Bonner and Thorne, 759.

*Acetylene(s) : Improved analysis of gaseous mixtures
on micro scale. Bush and Loneragan, 371.

Physical Constants of Hydrocarbons. Vol. V.
Paraffins, Olefins, and Other Aliphatic
Hydrocarbons (Revised Values). Egloff. (Pub-
lication received), 60.

*Adipic acid: Colour test for nylon 66 and for
Terylene. Roff, 306.

*Adrenal cortex extract: Standardisation of drug
in production as illustrated by
(Summary). Bliss, 62.

*Adrenaline: Biological assay of

with hexa-

methonium-treated cat. Somers, 627.
*Chemical and biological detmn. of —— and
noradrenaline. West, 517.
*Routine quantitative detmn. of ——. Somers,
517.

*Adsorption: Application of newer techniques in
analytical chemistry. (Summary). Nicholls,
251.

Agriculture: Toxic Chemicals in
Food. Report of the Working Party.
lication received), 246.

Agronomy Experiments at Vaalhartz Agricultural
Research Station (1946-50). van der Merwe,
Wessels and Pretorius. (Publication received),
792.

*Alcohol : Detmng. in blood and urine.
Jones and Taylor, 121.

Alkoxyl group and alkylimino group detmn.

: Residues in
(Pub-

Kent-

apparatus. B.S. 1428:Part C1:1954. 308.
Alkylimino group: Alkoxyl and detmn.
apparatus. B.S. 1428:Part C1:1954. 308.

*Alloys: Absorptiometric detmn. of magnesium in

titanium and its ——. Challis and Wood, 762.

*Absorptiometric  detmn. of tellurium in
tellurium - lead Brown, 50.

*Conductimetric detmn. of carbon in metals.
Still, Dauncey and Chirnside, 4; Correction,
308. .

*Detmng. lithium in magnesium - lithium ——-
by internal-standard flame photometry.
Robinson and Ovenston, 47.

*Detmng. silicon in tungsten and titanium metal

powders, carbide sintering ——-, tungstic
oxide and tungstates. Bagshawe and Truman,
17.

*Detmng. titanium by high-precision absorptio-
metry. Neal, 403.

*Detmng. titanium in uranium - titanium ——
by differential absorptiometry. Milner and
Phennah, 414.

Alloys—continued.

*Photometric detmn. of traces of aluminium in
zinc. Pellowe and Hardy, 225.

*Rapid volumetric assay of palladium jewellery

Atkinson, 368.

*Separating zinc from other elements by anion

exchange. Miller and Hunter, 483.

*Spectrographic analysis of brass and other

materials by porous-cup method. Young,

Berriman and Spreadborough, 551.

*Volumetric detmn. of aluminium in non-ferrous

Milner and Woodhead, 363.

*Volumetric detmn. of zirconium in binary
with uranium. Milner and Phennah, 475.

*Aluminium: Paper chromatography of cations
with azo derivatives of 8-hydroxyquinoline.
Fernando and de Silva, 711.

*Photometric detmn. of traces of —— in zinc.
Pellowe and Hardy, 225.

*Volumetric detmn. of in non-ferrous alloys.
Milner and Woodhead, 363.

American Assoc. of Clinical Chemists: Standard
Methods of Clinical Chemistry. Vol. I. Reiner.
(Publication received), 60; (Review), 309.

American Society for Testing Materials: Index to
Literature on Spectrochemical Analysis. Part
IIT, 1946-50. Scribner and Meggers. (Pub-
lication received), 592; (Review), 660.

Methods for Emission Spectrochemical Analysis.
(Publication received), 184; (Review), 527.

Symposium on Fluorescent X-ray Spectrographic
Analysis. (Publication received), 592.

Amidopyrine: Poisons List Order, 1953. 391.

*Amines: Dectng. and differentiating aromatic

Barakat, Wahba and El-Sadr, 715.

4-Aminoantipyrin: See 4-Aminophenazone.

2-Amino-2-deoxyglucose: See Glucosamine.

*4-Aminophenazone: Indirect absorptiometric
detmn. of magnesium with ——. McAllister,
522.

Ammonia distillation apparatus (Markham).
1428: Part B2:1953. 308.

*Analysis: Applications of newer techniques in
analytical chemistry. (Summary). Nicholls,
251.

Applied Inorganic with Special Reference
to of Metals, Minerals and Rocks. Hille-
brand and Lundell. 2nd Edn. (Review), 113.

*Automatic recording of ion concentration in
flowing solution. Lewis and Overton, 293.

Chemische Analyse in der Stahlindustrie. Weih-
rich. 4th Edn. by Winkel. (Publication
received), 312.

Chimie Analytique.
Chadelle and Vandael.
received), 60.

Chromatographic Methods of Inorganic —-—,
with Special Reference to Paper Chromato-
graphy. Pollard and McOmie. (Review), 246.

*Destruction of organic matter. ILynch, 137.

B.S.

Appliqué a la Métallurgie.
3rd Edn. (Publication

Ferrous . Modern Practice and Theory.
Pigott. 2nd Edn. (Review), 57.
Fluorescence in Ultra-Violet Light. Radley

and Grant. 4th Edn.

312; (Review), 591.
Identification of Organic Compounds.

4th Edn. (Publication received), 724.

(Publication received),

Veibel.
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Analysis—continued.

*Improved of gaseous mixtures on micro
scale. Bush and Loneragan, 371.

Index to Literature on Spectrochemical — .
Part III, 1946-50. Scribner and Meggers.
(Publication received), 592; (Review), 660.

Industrial Inorganic Young. (Publication
received), 60.

Instrumental ——. Harley and Wiberley. (Pub-
lication received), 592.

lon  Exchangers in Analytical
Samuelson. (Review), 183.

I’Analyse Chimique. Duval.
ceived), 116.

Méthodes et Réactions de I’Analyse Organique.
Vol. III. Réactions Colorées et Fluorescences.
Pesez and Poirier. (Publication received), 464.

Methods for Emission Spectrochemical :
ASTM. (Publication received), 184; (Re-
view), 527.

Methods of Biochemical Glick: Vol. L.
(Publication received), 392; (Review), 658.
Mises au Point de Chimie Analytique Pure et
Appliquée et d’Analyse Bromatologique.
Gautier. (Review), 392; 2nd Series. (Publica-

tion received), 724.

Organische Fillungsmittel in der quantitativen
Analyse. Prodinger. 3rd Edn. (Publication
received), 116.

*Physical methods of ——— of plastic materials,
observations of an analytical chemist.
(Summary). Haslam, 187.

*Possible source of error in detmng. trace metals,
particularly lead. Maltby, 786.

*Prepng. biological material for detmn. of trace

Chemistry.

(Publication re-

metals. 1I. Destruction of organic matter in
biological material. Middleton and Stuckey,
138.

Qualitative Inorganic ——  New Physico-
Chemical Approach. Charlot. Trans. by
Murray. (Publication received), 528; (Review),
723.

Qualitative Schnellanalyse. Charlot, Bézier,
Gauguin, Odekerken and Schleicher. (Publica-

tion received), 792.

Quantitative Organic
Siggia. 2nd Edn.
(Review), 722.

Select Methods of Metallurgical
Clennell and Kingswood. 2nd Edn.
tion received), 184.

*Semi-micro gas for detmng. permanent
gases. Minkoff and Parthasathi, 379.

Semi-micro Quantitative Organic Belcher
and Godbert. 2nd Edn. (Publication received),
792.

*Separating and identifying common group 2
elements. Heath, 781.

Spot Tests. Vol. I. Inorganic Applications.
Feigl. Trans. by Oesper. 4th Edn. (Publica-
tion received), 312; (Review), 463; Vol. 1I.
Organic Applications. (Publication received),
528; (Review), 722.

Standard Methods of Clinical Chemistry. Vol. 1.

via Functional Groups.
(Publication received), 392;

Naish,
(Publica-

Reiner. (Publication received), 60; (Review),
309.

Text-book of Macro and Semimicro Qualitative
Inorganic Vogel. 4th Edn. (Publica-
tion received), 392.

Textbook of Quantitative Inorganic —.
Kolthoff and Sandell. 3rd Edn. (Review),

182.

Analysis—continued.
Traité de Micro-Analyse Minérale. Qualitative
et Quantitative. Vol. I. Duval. (Publication

received), 528.

Analyst: Change of Editorship, 3.

Analytical Abstracts: New journal, 3, 253.
Analytical Chemistry: Electro- Lingane.
(Publication received), 60; (Review), 311.
Journal of —— of the U.S.S.R. in English
Translation. Vol. VII, No. 1, January-
February, 1952. (Publication received), 60;

(Review), 461.

Annatto for dairy products. B.S. 2450:1954. 460.

*Anthanthrene: Detmng. polycyclic hydrocarbons
in town air. Cooper, 573.

*Anthracene: Detcng. and detmng. traces of poly-
nuclear hydrocarbons in industrial effluents and
sewage. II. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Detmng. polycyclic hydrocarbons in town air.

Cooper, 573.

*Spectrophotometric response of diphenyl and
Vandenbelt and Henrich, 586.
*Antimony: Separating and identifying common

group 2 elements. Heath, 781.

Antioxidants. Ministry of Food, Food Standards
Committee, 657.

*Apparatus: Absorber for mists and gases in air.
Russell, 524.

*Absorptiometric detmn. of

tellurium - lead alloys. Brown, 50.

Acetyl group detmn. (Wiesenberger).

1428:Part C2:1954. 308.
*Adaptation of Beckman spectrophotometer for
use as fluorimeter. Swann, 176.

tellurium  in

B.S.

Alkoxyl and alkylimino group detmn. ——. B.S.
1428: Part C1:1954. 308.
Ammonia distillation —— (Markham). B.S.

1428: Part B2:1953.
*and techniques for semi-micro coulometric

analysis. (Summary). Packman, 252.
*Assay equipment for radiochemical laboratory.

308.

(Summary). Johnston, 726.

*Automatic coulometric titrimeter. Bett, Nock
and Morris, 607.

Automatic pipettes. B.S. 1132:1953: Amend-

ment slip, 181.

*Automatic recording of ion concentration in
flowing solution. Lewis and Overton, 293.
*Automatic titrimeter. Haslam and Squirrell,

689.
Brewers’ mash flask. B.S. 701:1953. 180.
Burettes and bulb burettes. B.S. 846:1952.
Amendment slip, 181.
Calorimeter thermometers (excluding gas calori-
meter thermometers). B.S. 791:1954. 460.
Capillary pipettes. B.S.797:1954; 1428: Part D4:
1954. 308.

Chains and wheels for single bottle width slat
conveyors. B.S. 2075:1954. 245.

Clinical maximum thermometers. B.S. 691:1953.
180.

*Conductimetric analysis at radio-frequency:
submerged choke method, Blake, 108.

*Conductimetric detmn. of carbon in metals.
Still, Dauncey and Chirnside, 4; Correction,
308.

*Continuous recorder for dissolved oxygen in
water. Briggs, Knowles and Scragg, 744.
*Control systems for horizontal micro-burettes.

Hamlin and Bather, 655.
Dean and Stark B.S. 756:1952.
ment slip, 181.

Amend-




xiv

Apparatus—continued.

Density bottles. B.S. 733:1952.
slip, 56.

*Design and operating technique of vacuum
drying oven. II. Solids in cane molasses.
Gardiner and Farmiloe, 447.

*Detmng. alcohol in blood and urine.
Jones and Taylor, 121.

*Detmng. glucosamine.
Sambrook, 201.

*Detmng. hydrocarbon classes by chromato-
graphy with visual and fluorescent indicators.
Harvey and Pearson, 158.

*Detmng. methoxyl groups. Heron, Reed, Stagg
and Watson, 671.

*Detmng. soil pH with glass electrode and
improved Morton cell. Trinder, Handley and
Drummond, 242.

Distillation receivers (including Crow receivers).
B.S. 605:1952. Amendment slip, 111.

*Electrophoresis of serum and urine proteins on
filter-paper strips and agar jelly with bridge
unit. Kawerau, 681.

*Field analysis in connection with water treat-
ment problems. (Summary). Heald, 61.
Flasks with graduated necks. B.S. 676:1953.

Amendment slip, 181.

*for detcng. plasticiser in polymethyl meth-
acrylate sheet. Haslam and Grossman, 238.
*for micro-detmn. of unsaturation in organic
compounds by catalytic hydrogenation. Colsen,

298.

*for paper partition chromatography. Alcock and
Cannell, 389.

Gas sampling tubes. B.S. 2069:1954. 525.

Gas washing bottles. B.S. 2461:1954. 525.

Graduated measuring cylinders. B.S. 604:1952.
Amendment slip, 180.

Graduated pipettes and one-mark cylindrical
pipettes. B.S.700:1952. Amendment slip, 111.

*Hand-operated high-pressure hydrogen sulphide
generator. Heath, 787.

Heating and cooling blocks for microchemical
purposes. B.S. 1428:Part G1:1954. 658.
*Hydrolysis of 610, 66 and 6 nylon. Haslam and

Swift, 82.

*Improved analysis of gaseous mixtures on micro
scale. Bush and Loneragan, 371.

*Improved copper reduction method for micro-
detmn. of reducing sugars. Wager, 34.

Incubator, water bath and oven thermometers
for laboratory use. B.S. 619:1954. 658.

*Interferometric refractometry, survey of the
methods. (Summary). IKuhn, 252.

Kohlrausch flasks. B.S. 615:1953. Amendment
slip, 111.

Laboratory thermometers. B.S. 593:1954. 658.

*Liquid - liquid extraction -——. Mieszkis, 109;
Erratum, 528.

Lunge nitrometers. B.S. 2070:1954. 658.

*Mass spectrometer as analytical instrument.
Barnard, 594.

*Mercury-pressure safety valve. Tucker, 55.

Methods of testing for chemical stoneware.
B.S. 784:1953. 460.

*Micro azotometer. Cropper, 178.

Micro beakers. B.S. 1428:Part E2:1954. 460.

Micro-centrifuge accessories. B.S. 1428:Part E3:
1953. 308.

*Modified
Swift, 718. g

Nessler cylinders. B.S. 612:1952. Amendment
slip, 180.

Amendment

Kent-

Belcher, Nutten and

for rapid micro Dumas procedure.

*Azotometer: Micro ——.

INDEX TO VOLUME 79

Apparatus—continued.

One-mark bulb pipettes. B.S.  1583:1950.
Amendment slip, 181.

One-mark graduated flasks. B.S. 1792:1952.
Amendment slip, 111.

*Polarising microscope in X-ray analysis of
minerals. Steward, 173.

*Polarographic detmn. of fluoride. 1. Basic
principles of method, application to cathode-
ray polarograph. MacNulty, Reynolds and
Terry, 190.

*Possible source of error in detmng. trace metals,
particularly lead. Maltby, 786.

*Prepng. pressed discs of purified potassium
chloride containing solid samples for infra-red
spectrometry. Hales and Kynaston, 702.

*Rapid determination of lead in steel. Bush,
697.

Reports on metric units of volume and standard
temperature of volumetric glassware. B.S.
501, 554:1952. Amendment slip, 180.

Secondary reference thermometers (Centigrade
scale). 13.S.1900:1952. Amendment slip, 111.

*Semi-micro gas analysis for detmng.
permanent gases. Minkoft and Parthasathi,
379.

*Semi-micro wet combustion method for detmng.
carbon. Archer, 30.

Separating funnels. B.S. 2021:1953. 180.

*Spectrographic analysis of brass and other
materials by porous-cup method. Young,
Berriman and Spreadborough, 551.

*Spectrophotometric micro-titration of calcium.
Chalmers, 519.

Sugar flasks. 13.S. 675:1953. Amendment slip,
180.

Tables for use in calibrating volumetric glassware.
B.S. 1797:1952. Amendment slip, 111.

*Twin-beam null-point fluorimeter for analysing
liquids. Dowdall and Stretch, 651.

Volumetric Glassware, Scientific Aspects of
Design and Accuracy. National Physical
Laboratory. (Publication received), 660.

Weighing pipettes. B.S. 2058:1953. 180.

Applied Chemistry: Reports on Progress of —— —.

Society of Chemical Industry. (Publication

received), 660.

*Aromatic hydrocarbons: Detmng. polycyclic -——

in town air. Cooper, 573.

*Argenic: Separating and identifying common

group 2 elements. Heath, 781.

* Aryloxyacetic acids: Identifying nitrophenols as

——.  Grundy, 523.

*Ashing, dry: Destruction of organic matter.

Lynch, 137.

Atholl Brose: Labelling of Food (Amendment)

Order, 1953. 111.
Cropper, 178.

B

*Balance(s), micro: Prepng. pressed discs of purified

potassium chloride containing solid samples
for infra-red spectrometry. Hales and
Kynaston, 702.

Weights and DPrecise ILaboratory Weighing.
National Physical Laboratory. (Publication
received), 660.

*Basic slag: Detmng. phosphates in presence of

solublesilicates. Analysis of ——and fertilisers.
Wilson, 535.
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*Battery : Absorptiometric detmn. of perchloric and
chloric acids in electrolyte of lead -acid
secondary cells after reduction by titanous
sulphate. Forster, 90.

Beakers: Micro B.S. 1428:Part E2:1954.
460.

*Beckman spcctrophotometer: Adaptation of ——
for use as fluorimeter. Swann, 176.

*]:2-Benzanthracene: Detcng. and detmng. traces
of polynuclear hydrocarbons in industrial
effluents and sewage. II. Sewage humus and
treated effluents. Wedgwood and Cooper, 163.

*Detmng. polycyclic hydrocarbons in town air.
Cooper, 573.

Benzene hexachloride: Sec Hexachlorocyclohexane.

*Benzoyl peroxide: Kokatnur - Jelling method for
detmng. ——. Radford, 501.

*1:12-Benzperylene: Detmng. polycyclic hydro-
carbons in town air. Cooper, 573.

*] :2-Benzpyrene : Detmng. polycyclic hydrocarbons
in town air. Cooper, 573.

*3 :4-Benzpyrene: Detcng. and detmng. traces of
polynuclear hydrocarbons in industrial effluents
and sewage. 1l. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Detmng. polycyclic hydrocarbons in town air.
Cooper, 573.

Biochemical Analysis: Methods of ——.  Glick.

Vol. 1. (Publication received), 392; (Review),
658.
Preparations.  Snell.  Vol. 3.  (Publication

received), 246; (Review), 659.
Biochemistry : General I'ruton and Simmonds.
(Review), 112.
Practical Methods in ——.

Koch and Hanke.

6th Edn. (Publication received), 464; (Re-
view), 791.

*Biological material: Prepng. —— for detmn. of
trace metals. II. Destruction of organic

matter in Middleton and Stuckey, 138.
*Biotin: Plate assays of vitamins of B group.
Jones, 586.

*Bismuth: Separating and identifying common

group 2 elements. Heath, 781.

*Blood : Detmng. alcohol in —— and urine. Kent-
Jones and Taylor, 121.

Bonds: Strengths of Chemical —-—-.  Cottrell.

(Publication received), 660.
Book reviews:

Adams. Organic Reactions.
183.

A.S.T.M. Methods for Emission Spectrochemical
Analysis, 527.

Balston and Talbot. Guide to I‘ilter Paper and
Cellulose Powder Chromatography, 58.

Barnett. Silage Fermentation, 590.

Bellamy. Infra-red Spectra of Complex Molecules,
790.

Bowen and Wokes.
59.

Brimley and Barrett.

Vols. V1 and VII,

Fluorescence of Solutions,

Practical Chromatography,

182.
Charlot. Qualitative Inorganic Analysis, 723.
Chatt. Economic Crops. Vol. III. Cocoa, 181.
Davis and MacDonald. Richmond’s Dairy

Chemistry. 5th Edn., 59.
Davis, Partridge and Sargent. Bentley’s Text-
Book of Pharmaceutics. 6th Edn., 788.
Dunlop and Peters. Furans, 115.
Ieigl. Spot Tests. Vol. I, 463; Vol. 11, 722.
Flett and Gardner. Maleic Anhydride Deriva-
tives. Reactions of the Double Bond, 57.

Book reviews—continued.

Food Law Institute. Federal Food, Drug and
Cosmetic Law. Administrative Reports, 1907—
49. 309.

Fruton and Simmonds.
112.

Gaddum. Pharmacology. 4th Edn., 526.

Gautier. Mises au Point de Chimie Analytique
Pure et Appliquée et d’Analyse Bromato-
logique, 392.

Glick. Methods of Biochemical Analysis.
658.

Hillebrand and Lundell. Applied Inorganic
Analysis with Special Reference to Analysis
of Metals, Minerals and Rocks. 2nd Edn., 113.

Ingold. Structure and Mechanism in Organic
Chemistry, 659.

Institution of Water Engineers. Approved
Methods for Physical and Chemical Examina-
tion of Water. 2nd Edn., 525.

Koch and Hanke. Practical Methods in Bio-
chemistry. 6th Edn., 791.

Kolthoff and Sandell. Textbook of Quantitative
Inorganic Analysis. 3rd Edn., 182.

Lederer and Lederer. Chromatography, 790.

Lingane. Electroanalytical Chemistry, 311.

Pigott. Ferrous Analysis. Modern Practice and
Theory. 2nd Edn., 57.

Pollard and McOmie. Chromatographic Methods
of Inorganic Analysis, with Special Reference
to Paper Chromatography, 246.

Radley. Starch and its Derivatives. 3rd Edn.,
Vol. I, 57; Vol. II, 591.

Radley and Grant. Fluorescence Analysis in
Ultra-Violet Light. 4th Edn., 591.

General Biochemistry,

Vol. 1,

Reiner. Standard Methods of Clinical Chemistry.
Vol. I, 309. .
Samuelson. Ion Exchangers in Analytical

Chemistry, 183.

Scribner and Meggers.
Spectrochemical Analysis.
660.

Siggia.  Quantitative
Functional Groups. 2nd Edn., 722.

Snell. Biochemical Preparations. Vol. 111, 659.

Surrey. Name Reactions in Organic Chemistry,
723.

Swanson and Fuyat. Standard X-ray Diffraction

Index to Literature on
Part III, 1946-50.

Organic Analysis via

Powder Patterns. Vol. 11, 312. . )
Swanson and Tatge. Standard X-ray Diffraction
Powder Patterns. Vol. 1, 312.

Venkataraman. Chemistry of Synthetic Dyes.

Vol. 1I, 461.

Vickery. Chemistry of Lanthanons, 310.

Wallis. Practical Pharmacognosy. 6th Edn.,
245.

Whiteley.  Thorpe’s
Chemistry. 4th Edn.

Wolstenholme and Cameron.
Colloquia on Endocrinology.
58.

British Veterinary Codex, 462. .

Journal of Analytical Chemistry of U.SS.R. in
English Translation. Vol. VII, No. 1, Jan.—
Feb., 1952. 461. '

Organic Syntheses. Vol. 32, 116; Vol 33, 461.
See also Publications received. .
*Borate: Detmng. in solutions containing

cobalt or chromium. Haider, 454. )
*Boron: Detmng. traces of with quinalizarin.
Johnson and Toogood, 493.
*Removing dissolved carbon dioxide in volu-
metric detmn. of ——. Jackson and Bailey, 785.

Dictionary of Applied
Vol. XI, 789.
Ciba Foundation

Vols. II and V,
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*Brass: Spectrographic analysis of by porous-
cup method. Young, Berriman.and Spread-
borough, 551.

Brewers’ mash flask. B.S. 701:1953. 180.

British Pharmacopoeia: General Survey of ———
1953. (Publication received), 592.

British Standard Specifications:

458:1953. Xyloles, 525.

501:1952. Report on metric units of volume of
volumetric glassware. Amendment slip, 180.

554:1952. Report on standard temperature of
volumetric glassware. Amendment slip, 180.

593:1954. Laboratory thermometers, 658.

604:1952. Graduated measuring  cylinders.
Amendment slip, 180.

605:1952, Distillation receivers (including Crow
receivers). Amendment slip, 111.

612:1952. Nessler cylinders. Amendment slip,
180.

615:1953. Kohlrausch flasks. Amendment slip,
111.

619:1954. Incubator, water bath and oven

thermometers for laboratory use, 658.

642:1951. Calcium carbide. Amendment slip,
460.
675:1953. Sugar flasks. Amendment slip, 180.

676:1953. Flasks with
Amendment slip, 181.
684:1950. Methods of analysis of oils and fats.

Amendment slip, 788.

691:1953. Clinical maximum thermometers, 180.
700:1952. Graduated pipettes and one-mark
cylindrical pipettes. Amendment slip, 111.

701:1953. Brewers’ mash flask, 180.
733:1952. Density bottles. Amendment slip,

graduated  necks.

56.

756:1952. Dean and Stark apparatus. Amend-
ment slip, 181.

784:1953. Methods of test for chemical stone-
ware, 460.

791:1954. Calorimeter thermometers (excluding
gas calorimeter thermometers), 460.

797:1954. Capillary pipettes, 308.

846:1952. Burettes and bulb burettes. Amend-
ment slip, 181.

1121B:1953. Recommended method for spectro-

graphic analysis of low alloy steels, 460.

1132:1953. Automatic pipettes. Amendment
slip, 181.
1416:1953. Methods for sampling and chemical

analysis of rennet casein, 180.

1425:1954. Cleanliness of fillings and stuffings
for bedding, wupholstery, toys and other
domestic articles, 590.

1428:Part B2:1953. Ammonia distillation appa-
ratus (Markham), 308.

1428:Part C1:1954. Alkoxyl and alkylimino
group detmn. apparatus, 308.

1428: Part C2:1954. Acetyl group detmn. appa-
ratus (Wiesenberger), 308.

1428:Part D4:1954. Capillary pipettes, 308.

1428:Part E2:1954. Micro-beakers, 460.

1428:Part E3:1953. Micro-centrifuge accesso-
ries, 308.

1428:Part G1:1954. Heating and cooling blocks
for microchemical purposes, 658.

1583:1950. One-mark bulb pipettes. Amend-
ment slip, 181.
1673:Part 2:1954. Methods of testing raw

rubber and unvulcanised compounded rubber.
Methods of chemical analysis, 392, 590.

1792:1952. One-mark graduated flasks. Amend-
ment slip, 111.

INDEX TO VOLUME 79

British Standard Specifications—continued.
1797:1952. Tables for use in calibration of
volumetric glassware. Amendment slip, 111.

1900:1952. Secondary reference thermometers
(Centigrade scale). Amendment slip, 111.

1910:1953. Carbolic soap. Amendment slip,
460.

1996:1953. Dimethyl phthalate. Amendment
slip, 111.

1992:1953. Butyl acetylricinoleate. = Amend-
ment slip, 111.

2021:1953. Separating funnels, 180.

2058:1953. Weighing pipettes, 180.

2068:1953. Acetic anhydride, 180.

2069:1954. Gas sampling tubes, 525.

2070:1954. Lunge nitrometers, 658.

2071:1954. Soxhlet extractors, 460.

2073:1953. Methods of testing essential oils, 180.

2075:1954. Chains and wheels for single bottle

width slat conveyors, 245.

2087:1954. Chemical requirements for textiles
treated by certain preservative processes, 392,
590.

2450:1954. Annatto for dairy products, 460.

2455:1954. Methods of sampling and testing
boiler water deposits, 658.

2461:1954. Gas washing bottles, 525.

2462:1954. Black and white disinfectant fluids,
460.

2463:1954. Transfusion equipment for medical
use, 392.

2472:1954. Methods for chemical analysis of ice-
cream, 460.

2486:1954. Treatment of water for land boilers,
658.

2533:1954. Chlorobenzene, 788.

2535:1954. Dibutyl sebacate, 788.

2536:1954. Di-2-ethylhexyl sebacate, 788.

British Standards Institution. Apnual Report,

1953-54. (Publication received), 724.
Yearbook, 1954. (Publication received), 592.

British Veterinary Codex 1953. (Publication re-
ceived), 116.

*Bromide: Micro-detmn. of in presence of
chloride. Hunter and Goldspink, 467.

*Bromine absorption values: Detmng. low ——.
Reid and Beddard, 456.

*Polarographic detmn. of fluoride. II. Detmng.
fluoride in , hydrochloric acid and hydro-
bromic acid. Beveridge, MacNulty, Reynolds
and Terry, 267.

*N-Bromosuccinimide: Detcng. and differentiating

aromatic amines. Barakat, Wahba and
El-Sadr, 715.
Burettes and bulb ——. B.S. 846:1952. Amend-
ment slip, 181.
*Control systems for horizontal micro- ——.
Hamlin and Bather, 655.
Butyl acetylricinoleate: B.S. 1992:1953. Amend-

ment slip, 111.

c

*Cadmium : Paper chromatography of cations with
azo derivatives of  8-hydroxyquinoline.
Fernando and de Silva, 711.

*Separating and identifying common group 2
elements. Heath, 781.

*Simultaneous detmn. of and magnesium
with disodium ethylenediaminetetra-acetate.
Brown and Hayes, 220; Erratum, 528.
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*Calcium: Phosphate interference in flame-photo-
metric detmn. of Leyton, 497.
*Rapid flame-photometric detmn. of in coal
ash and coke ash. Edgcombe and Hewett, 755.
*Spectrophotometric micro-titration of -
Chalmers, 519.
Calcium carbide: B.S. 642:1951.
460.
*Calcium pectate: Volumetric detmn. of pectin as
Holt, 623.
Calluna vulgaris: Sec Heather.
*Cane molasses: Design and operating technique

Amendment slip,

of vacuum drying oven. II. Solids in -
Gardiner and Farmiloe, 447.
*sugar: Acid inversion of ——. Wood, 779.

*Canned cream soup: Detmng. fat in ——. Food
Manufacturers’ Federation, 509.

*foods: Detmng. tin in Dickjnson and
Holt, 104.

*Caprolactam polymer: Hydrolysis of 610, 66 and
6 nylon. Haslam and Swift, 82.

*Carbide sintering alloys: Detmng. silicon in
tungsten and titanium metal powders, ——,
tungstic oxide and tungstates. Bagshawe and
Truman, 17.

*Carbohydrates: Detmng. sugars. (Summary).
Harris, 393. s
*Carbon: Conductimetric detmn. of in metals.

Still, Dauncey and Chirnside, 4 ; Correction, 308.
*Manganese dioxide - asbestos in steel analysis.
Lunt, 651.
*Semi-micro wet combustion method for detmng.
Archer, 30.
*Carbon-13: Measurement of isotopes of carbon
and hydrogen. (Summary). Glascock, 394.
*Carbon-14: Measurement of isotopes of carbon and

hydrogen. (Summary). Glascock, 394.
Recommendations for Disposal of Wastes.
U.S. National Bureau of Standards. (Publica-

tion received), 392.
*Carbon dioxide: Improved analysis of gaseous
mixtures on micro scale. Bush and Loneragan,

371.
*Removing dissolved in volumetric detmn.
of boron. Jackson and Bailey, 785.

*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi, 379.
*Carbon monoxide: Improved analysis of gaseous
mixtures on micro scale. Bush and Loneragan,
371.

*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi,
379.

*§-o-Carboxyphenylazo-8-hydroxyquinoline: Paper
chromatography of cations with azo derivatives
of 8-hydroxyquinoline. Fernando and de Silva,
711.

*Carotene : Effect of antioxidant on detmn. Booth,
507.

Casein : Methods for sampling and chemical analysis
of rennet B.S. 1416:1953. 180.

Cast iron: Rapid determination of lead in steel.
Bush, 697.

*Cells: Absorptiometric detmn. of perchloric and

chloric acids in electrolyte of lead - acid
secondary after reduction by titanous
sulphate. Forster, 90.

*Celluloge: Inorganic chromatography on -——.
XIV. Shortened chromatographic detmn. of
niobium and tantalum in minerals and ores.
Mercer and Wells, 339; XV. Rapid chromato-
graphic detmn. of niobium in low-grade samples.
Hunt and Wells, 351.

xvii

accessories. B.S. 1428:

Centrifuge: Micro-
Part E3:1953.

*Ceric perchlorate:
Rigg, 307.

Chains and wheels for single bottle width slat
conveyors. B.S. 2075:1954. 245.

Cheesemaking: Standardisation of Milk for
Neethling. (Publication received), 60.

Chemical(s) Papers: Current Chemical
Society. 1954, No. 1. (Publication received),
184.

Toxic in Agriculture: Residues in Food.
Report of the Working Party. (Publication
received), 246.

Chemical Society: Annual Reports on Progress of
Chemistry for 1953. (Publication received), 592.

308.
Volumetric detmn. of ——.

Current Chemical Papers. 1954, No. 1. (Pub-
lication received), 184.
Chemistry: Annual Reports on Progress of for

1953. Chemical
ceived), 592.
Experimental Inorganic ——.

Society.  (Publication re-

Guide to Labora-

tory Practice. Dodd and Robinson. (Pub-
lication received), 116.
Industrial and Manufacturing Part II.

Inorganic. Vols. I and II. Martin. 6th Edn.
by Francis. (Publication received), 464.
Intermediate Practical Course. Turton.
(Publication received), 464.
Name Reactions in Organic Surrey.

(Publication received), 464; (Review), 723.
of Carbon Compounds. Vol. I1, Part B. Alicyclic

Compounds. Rodd. (Publication received),
312.
Organic Fuson and Snyder. 2nd Edn.

(Publication received), 528.

Outline of Summary for First Year
Students. Manson. Trans. and revised by
Turner. (Publication received), 464.

Practical Physical Findlay. 8th Edn. by
Kitchener. (Publication received), 464.

Reports on Progress of Applied Society
of Chemical Industry. (Publication received),
660.

Strengths of Chemical Bonds. Cottrell. (Pub-
lication received), 660.

Structure and Mechanism in Organic
Ingold. (Review), 659.

Technique of Organic Vol. VI. Cheronis.
(Publication received), 792.

Techniques of Clinical ——. Bullock. (Publica-
tion received), 792.

Thorpe’s Dictionary of Applied 4th Edn.

Vol. XI.
789.
*Chloric acid: Absorptiometric detmn. of perchloric

acid and in electrolyte of lead - acid
secondary cells after reduction by titanous
sulphate. Forster, 90.
Chlorobenzene. B.S. 2533:1954. 788.
*Chromatography: Apparatus for paper partition
Alcock and Cannell, 389.
*Applications of newer techniques in analytical
chemistry. (Summary). Nicholls, 251.
Chromatographic Methods of Inorganic Analysis,

(Publication received), 528; (Review),

with Special Reference to Paper Pollard
and McOmie. (Review), 246.

Elements of ——  Williams. (Publication
received), 792.

*Gas-phase as analytical technique.
(Summary). Hardy, 726.

Guide to Filter Paper and Cellulose Powder :
Balston and Talbot. (Review), 58.
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Chromatography—continued.
*Inorganic on cellulose. XIV. Shortened
chromatographic detmn. of niobium and
tantalum in minerals and ores. Mercer and
Wells, 339; XV. Rapid chromatographic
detmn. of niobium in low-grade samples.
Hunt and Wells, 351.

Paper . Cramer. 2nd Edn. Trans. by
Richards. (Publication received), 528.

*Paper . of cations with azo derivatives of
8-hydroxyquinoline. Fernando and de Silva,
711.

Practical Brimley and Barrett. (Review),
182.

*Principles of (Summary). Synge, 185.

Lederer
(Publication received), 184;

Review of Principles and Applications.
and Lederer.
(Review), 790.

*Chromite : Decomposition of Malhotra, 785.

*Chromium: Quantitative analysis of ironstones
containing small amounts of titanium,
vanadium, manganese, and phosphorus.
Grindley, Burden and Zaki, 95.

Ciba Foundation Colloquia on Endocrinology.
Vol. II. Steroid Metabolism and Estmn.
Vol. V. Bio-assay of Anterior Pituitary and
Adrenocortical Hormones. Wolstenholme and
Cameron. (Review), 58.

Cleanliness of fillings and stuffings for bedding,
upholstery, toys and other domestic articles.
B.S. 1425:1954. 590.

Clinical Chemistry: Standard Methods of ——.

Vol. I. Reiner. (Publication received), 60;
(Review), 309.
Techniques in ——  Bullock. (Publication

received), 792.

*Coal: Rapid flame-photometric detmn. of calcium
in ash and coke ash. Edgcombe and
Hewett, 755.

*tar: Detmng. fluorene in
Vaughan and Grant, 776.

*Cobalt: Paper chromatography of cations with
azo  derivatives of  8-hydroxyquinoline.
Fernando and de Silva, 711.

Cocoa: *Detmng. lead in —— with square-wave
polarograph. Ferrett, Milner and Smales, 731.
Erratum, Index, xxxi.

Economic Crops. Vol. III. ——. Chatt.
cation received), 60; (Review), 181.
*Coke: Rapid flame-photometric detmn. of calcium

fractions.

(Publi-

in coal ash and ash. Edgcombe and
Hewett, 755.

*Complexing agents: Applications of newer
techniques in analytical chemistry. (Sum-

mary). Nicholls, 251.
*Condensed milk: Detmng. sucrose in sweetened
Wood, 780.
*Conductimetric analysis at radio-frequency: sub-
merged choke method. Blake, 108.
Conveyors: Chains and wheels for single bottle
width slat . B.S. 2075:1954. 245.
Cooling blocks: Heating and —— for micro-
chemical purposes. B.S. 1428:Part G1:1954.
658.
*Copper : Absorptiometric detmn. of minor amounts

of in metals. Cluley, 561.
*Absorptiometric detmn. of traces of —— in

highly purified water. Jenkins, 209.
*Detmng. in oils and fats by dibenzyl-

dithiocarbamic acid and its salts. Abbott and
Polhill, 547.
*Detmng. iron and — - in single serum samples.

Ventura and White, 39.
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Copper——continued. ) )
*Paper chromatography of cations with azo

derivatives of 8-hydroxyquinoline. Fernando
and de Silva, 711.

*reduction method: Improved —— for micro-
detmn. of reducing sugars. Wager, 34.

*Separating and identifying common group 2
elements. Heath, 781.
*Separating zinc from other elements by activated
. Bryson and Lenzer-Lowy, 636.
Cosmetic: Federal Food, Drug, and
Administrative Reports, 1907-49.
Institute. (Review), 309.
Materials: Handbook of

—~ Law.
IFood Law

Greenberg and

Lester. (Publication received), 528.
*Coulometric analysis: Apparatus and techniques
for semi-micro —-. (Summary). Packman,
252. ,
*analysis: Principles of -—-. (Summary).
Bishop, 252.
*titrimeter: Automatic Bett, Nock and
Morris, 607.
Cream: Labelling of Food (Amendment) Order,
1953. 111.

Cream soup, canned: Detmng. fat in — —. Food
Manufacturers’ Federation, 509.
————— Prescribed fat content. Ministry of Food,
180.
*Creta praeparata as source of iron in flour. Hart,
305.

Crops: Economic ——. Vol. III. Cocoa. Chatt.
(Publication received), 60; (Review), 181.
Crow receivers: Distillation receivers (including

——). B.S. 605:1952. Amendment slip, 111.

*Crystallography : Applications of newer techniques

in analytical chemistry. (Summary). Nicholls,
251.
*Cyanocobalamin: Analysis of analogues. General

theory of partition and application to detmn.
of and hydroxocobalamin in mixtures.
Heathcote and Duff, 727.
*cycloPentanone: Colour test for nylon 66 and for
Terylene. Roff, 306.
*cycloTrimethylenetrinitramine :

Polarographic

detmn. of 2:4:6-trinitrotoluenc and —— in
explosive mixtures. Lewis, 644.
Cylinders: Graduated measuring — . 13.S. 604:

1952. Amendment slip, 180.
Nessler B.S. 612:1952. Amendment slip,
180.

D

Dairy Chemistry: Richmond’s —. Davis and
MacDonald. 5th Edn. (Review), 59.

Dean and Stark apparatus. B.S. 756:1952. Amend-
ment slip, 181.

Density bottles. B.S. 733:1952.
56.

Amendment slip,

Dental Practitioners’ Formulary 1952.  First
Amendment 1953. (Publication received), 60.
*Destruction of organic matter. Lynch, 137.

*of organic matter: Prepng. biological material
for detmng. trace metals. II. ——in biological
material. Middleton and Stuckey, 138.

Detergency Evaluation and Testing.
(Publication received), 184.

*Detergent: Absorptiometric detmn. of non-ionic
—. Stevenson, 504.

*Deuterium oxide: Detmng. —— by
spectrometry. Gaunt, 580.

Harris.

infra-red



INDEX TO

Dextrorphan: Poisons List Order, 1953. 391.

*Dibenzyldithiocarbamic acid: Detmng. copper in
oils and fats by ——- and its salts. Abbott and
Polhill, 547.

*Dibutyl phthalate : Apparatus for detcng. plasticiser
in polymethyl methacrylate sheet. Haslam
and Grossman, 238.

Dibutyl sebacate. B.S. 2535:1954. 788.

Dictionary: French—English for Chemists.
Patterson. 2nd Edn. (Publication received),
592.

Thorpe’s ——- of Applied Chemistry. 4th LEdn.
Vol. XI. Whiteley. (Publication received),

528; (Review), 789.
Van Nostrand Chemist’s
Lewin, Minrath and Murphy.
received), 184.
Di-2-ethylhexyl sebacate.

Honig, Jacobs,
(Publication
B.S.

2536:1954. 788.

0:0-Diethyl O-p-nitrophenyl thiophosphate: See
Parathion.
*Digitalis: Biological standardisation of -——

prepns. Stewart, 512.
*Chemical detmn. of -——-. Rowson, 511.

*3 : 5-Di-iodotyrosine : Colorimetric detmn. of ——.
Moudgal, Ramachandran and Sarma, 43.
Dimethyl phthalate: B.S. 1996:1953. Amendment

slip, 111.

*8 :3’-Dimethylnaphthidine : Absorptiometric detmn.
of dissolved oxygen. Banks, 170.

*] :2-Dinitrobenzene: Dectng. serine and threonine
by ——— -enediol reaction. Fearon and Boggust,
101.

*9 :4-Dinitrophenylhydrazine : Micro-detmn. of acet-
aldehyde as 2:4-dinitrophenylhydrazone.
Johnson and Scholes, 217.

*Diphenyl: Spectrophotometric response of
and anthracene. Vandenbelt and Henrich, 586.

*NN’-Diphenyl-p-phenylenediamine : Effect of anti-
oxidant on detmn. of carotene. Booth, 507.

Disinfectant: Black and white —— fluids. B.S.
2462:1954. 460.
*Disodium ethylenediaminetetra-acetate : Simul-

taneous detmn. of cadmium and magnesium
with ——.  Brown and Hayes, 220; Erratum,
528.

*Distillation: Application of newer techniques in
analytical chemistry. (Summary). Nicholls,
251.

receivers (including Crow receivers).
1952. Amendment slip, 111.

Domestos (Agricultural grade): Approved oxidising
and preservative agents. Ministry of Food,
111.

Drinks: Food Standards (Soft ——) Order, 1953.
56; Amendment, 657.

Labelling of Food (Amendment) Order, 1953.

B.S. 605:

111.

Soft (Revocation) Order, 1953. 56.
*Drug(s) : Comparison of chemical and biological
detmn. of —— in quantitative pharmacology.

Symposium, 511.
Federal Food, , and Cosmetic Law. Adminis-
trative Reports, 1907-49. Food Law Institute.

(Review) 309.
*Standardisation of - in production as
illustrated by adrenal cortex extract.
(Summary). Bliss, 62.

*Drying oven: Design and operating technique of
vacuum II. Solids in cane molasses.
Gardiner and Farmiloe 447.

*Dyer: Third Bernard Memorial I.ecture.
Contribution of public analysts and other
analytical chemists to public welfare. Hughes,
261.
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Dyes: Chemistry of Synthetic Vol. II.

Venkataraman. (Review), 461.

E

E805: Scc Parathion.
Editorship: Change of —— of The Analyst, 3.
*Effluent(s) : Detcng. and detmng. traces of poly-
nuclear hydrocarbons in industrial and
sewage. 1l1. Sewage humus and treated -——.
Wedgwood and Cooper, 163.
*Physical and analytical control of radioactive

—— from A.E.R.E.,, Harwell. (Summary).
Burns, 727.
Electroanalytical Chemistry. Lingane. (Publica-

tion received), 60; (Review), 311.
Electrochemistry: New Instrumental Methods in
Theory, Instrumentation and Applica-

tions to Analytical and Physical Chemistry.

Delahay. (Publication received), 792.
*Electrolyte: Absorptiometric detmn. of perchloric

and chloric acids in —--of lead - acid secondary

cells after reduction by titanous sulphate.

[Forster, 90.

*Electrophoresis: Applications of newer techniques
in analytical chemistry. (Summary). Nicholls,
251.

Emission Spectrochemical Analysis: Methods for

A.S’T.M. (Publication received), 184.

Emulsions: Clayton’s Theory of and their
Technical Treatment. 5th Edn. by Sumner.
(Publication received), 464.

*Enamel, on pipettes: Possible source of error in
detmng. trace metals, particularly lead.
Maltby, 786.

Endocrinology : Ciba IF'oundation Colloquia on ——.
Vol. II. Steroid Metabolism and Estmn.
Vol. V. Bio-assay of Anterior Pituitary and
Adrenocortical Hormones. Wolstenholme and
Cameron. (Review), 58.

*Enediol: Detcng. serine and threonine by 1:2-
dinitrobenzene - - reaction. Fearon and
Boggust, 101.

Energy Transfer in Hot Gases. U.5. National
Bureau of Standards. (Publication received),
464.

Errata: Index, xxxi.

Essential oils: Methods of testing ———.  13.S. 2073:
1953. 180.
*Ester(s): Detmng. hydroxyl, ketone and -—

groups in autoxidised fatty and related
compounds by infra-red spectroscopy. Ahlers
and McTaggart, 70.
*fatty: Detmng. iodine value of phospholipids.

I.ea and Rhodes, 304.

*Bsterases: Detmng. ——.  (Summary).
393.

*Ethane: Improved analysis of gascous mixtures
on micro scale. Bush and l.oneragan, 371.

Ethanol: See Alcohol.

*Ethylene: Improved analysis of gaseous mixtures
on micro scale. Bush and l.oneragan, 371.
*Ethylenediaminetetra-acetate: Field analysis in

connection with water treatment problems.

Aldridge,

(Summary). Heald, 61.

Simultaneous detmn. of cadmium and mag-
nesium with disodium -——-  Brown and
Hayes, 220; LErratum, 528.

*Explosives: Polarographic detmn. of 2:4:6-tri-

nitrotoluene and cyclotrimethylenetrinitramine
in mixtures. Lewis, 644.
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*Extraction apparatus: Liquid - liquid
Mieszkis, 109; Erratum, 528.
Extractors: Soxhlet B.S. 2071:1954.

460.

F

Factories: Hygiene in Pickle and Sauce ——.
Food Manufacturers’ Federation, Inc. (Pub-
lication received), 246.

*Fat(s): Detmng. copper in oils and -—— by
dibenzyldithiocarbamic acid and its salts.
Abbott and Polhill, 547.

*Detmng. —— in canned cream soup. Food
Manufacturers’ Federation, 509.

Methods of analysis of oils and ——. B.S. 684:

1950. Amendment slip, 788.

Prescribed content of canned cream soups.
Ministry of Food, 180.

Vegetable —— and Oils. Eckey. (Publication

received), 528.

*Fatty esters: Detmng. hydroxyl, ketone and ester
groups in autoxidised and related com-
pounds by infra-red spectroscopy. Ahlers and
McTaggart, 70.

*Detmng. iodine value of phospholipids.
and Rhodes, 304.

*Feed waters: Spectrophotometric detmn. of small
amounts of oxygen in Ovenston and
Watson, 383.

*Feeding stuffs: Assay of penicillin in compound

Price and Boucher, 150.

Fermentation : Silage Barnett.
received), 392; (Review), 590.

*Fertiliser(s) : Detmng. phosphate in presence of
soluble silicates. Analysis of basic slag and

Wilson, 535.

Experiments at Vaalhartz Agricultural Research

Iea

(Publication

Station (1946-50). Wessels and Pretorius.
(Publication received), 792.
Manures and O.E.E.C.  (Publication

received), 528.
Sulphuric Acid and Manufacture of Phosphatic
. O.E.E.C. (Publication received), 116.
Fibres: Fiber Microscopy. Textbook and Labora-

tory Manual. Heyn. (Publication received),
184.

*Field analysis in connection with water treatment
problems. (Summary). Heald, 61.

*Flame photometry: Applications of newer
techniques in analytical chemistry. (Sum-
mary). Nicholls, 251.

Flask(s) : Brewers’ mash ——. B.S. 701:1953. 180.

Kohlrausch B.S. 615:1953. Amendment
slip, 111.

One-mark graduated
Amendment slip, 111.

Sugar B.S. 675:1953.
180.

with graduated necks.
ment slip, 181.

*Flour: Creta praeparata as source of iron in ——.
Hart, 305.

Labelling of Food (Amendment) Order, 1953.
111.

*Fluoranthene: Detcng. and detmng. traces of
polynuclear hydrocarbons in industrial effluents
and sewage. II. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Detmng. polycyclic hydrocarbons in town air.
Cooper, 573.

*Fluorene : Detmng.

and Grant, 776.

B.S.

1792:1952.

Amendment slip,

B.S. 676:1953. Amend-

in tar fractions.

Vaughan

VOLUME 179

Fluorescence Analysis in Ultra-Violet Light. Radley
and Grant. 4th Edn. (Publication received),
312; (Review), 591.

of Solutions. Bowen and Wokes. (Review), 59.

*Fluoride : Polarographic detmn. of . I. Basic
principles of method, application to cathode-
ray polarograph. MacNulty, Reynolds and
Terry, 190; II. Detmng. —— in bromine,
hydrochloric acid and hydrobromic acid.
Beveridge, MacNulty, Reynolds and Terry, 267.

*Fluorimeter: Adaptation of Beckman spectro-
photometer for use as Swann, 176.

*Twin-beam null-point --—— for analysing liquid
samples. Dowdall and Stretch, 651.

*Fluorine: Detmng. potentially ionic -—— in non-
aqueous solvents. Liddell, 752.

Food(s) : Antioxidants in - Ministry of
—— Standards Committee, 657.

*Aspecific deten. of preservatives in —— by
fermentation test with special reference to
cured meat products. Mossel, 443.

Bomb technique for prepng. samples for detmng.
lead in Elvidge and Garratt, 146.

*Detmng. lead in ——. ILockwood, 143.

Detmng. lead in ——. Society for Analytical
Chemistry, Analytical Methods Committee,
Metallic Impurities in Foodstuffs Sub-
Committee, I.ead Panel, 397.

*Detmng. tin in canned ——.
Holt, 104.

Federal , Drug, and Cosmetic Law. Adminis-
trative Reports, 1907-49. —— Law Institute.
(Review), 309.

*Industry: Contribution of public analysts and
other analytical chemists to public welfare.

)

Dickinson and

Third Bernard Dyer Memorial Lecture.
Hughes, 261.
Limits of zinc in ——. Ministry of 5

Standards Committee, Metallic Contamination
Sub-Committee, 244.

List of Current Statutory Instruments and
Statutory Rules and Orders Relating to
Ministry of ——, 111, 525, 788.

Mineral Oil in (Amendment) Order, 1954. 588.

Public Health (Preservatives, etc. in -
(Amendment No. 2) Regulations, 1953. 56.

Public Health (Preservatives, etc., in )
Regulations, 1925 to 1948. Thiourea. Ministry
of , 180.

Revised recommendations for limits of lead in

Ministry of ——  —— Standards
Committee, 588.

Standards (Margarine) Order, 1954. 391.

Standards (Soft Drinks) Order, 1953. 56;
Amendment, 1954. 657.

Toxic Chemicals in Agriculture: Residues in ——.
Report of the Working Party. (Publication

received) 246.
Food Law Institute: l‘ederal Food, Drug, and
Cosmetic Law. Administrative Reports, 1907
49. (Review), 309.
*Food Manufacturers’ Federation: Detmng. fat in
canned cream soup, 509.
Hygiene in Pickle and Sauce Factories.
lication received), 246.
*Formaldehyde: Identifying phenol
Hough, 388.
Fruit, citrus: Mineral Oil in Food (Amendment)
Order, 1954. 588.
Dried: Mineral Oil in Food (Amendment) Order,
1954. 588
Funnels: Separating ——-.
Furans.

(Pub-

and

B.S. 2021:1953.
Dunlop and Peters. (Review), 115.

180.
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G

*Gallium: Separating and detmng. . Milner,
Wood and Woodhead, 272; Errata, 464.
*Gas analysis: Applications of newer techniques in
analytical chemistry. (Summary). Nicholls,
251. *
*Improved analysis of gaseous mixtures on micro
scale. Bush and Loneragan, 371.
*Semi-micro apparatus for detmng. per-
manent gases. Minkoff and Parthasathi, 379.

*@Geochemistry : Spectrographic estmn. of lead in
twig samples. Butler, 103.

*@lass(es) electrode: Detmng. soil pH with
and improved Morton cell. Trinder, Handley
and Drummond, 242.

*Rapid detmn. of lime and magnesia in soda-lime

Cluley, 567.

Glassware: Reports on metric units of volpyme and
standard temperature of volumetric
B.S. 501, 554:1952. Amendment slip, 180.

Tables for use in calibration of volumetric
B.S. 1797:1952. Amendment slip, 111.

Volumetric , Scientific Aspects of Design
and Accuracy. National Physical Laboratory.
(Publication received), 660.

*Glucosamine: Detmng. -——.  Belcher, Nutten
and Sambrook, 201.
*Glycerol: Chromatographic detmn. of in

fermentation solutions.
63.

Graduated flasks: One-mark ——.
Amendment slip, 111.

Sporek and Williams,
B.S. 1792:1952.

H

*Hardness, of water: Iield analysis in connection
with water treatment problems. (Summary).
Heald, 61.

*Heather honey: Examination of Scottish
Mitchell, Donald and Kelso, 435.

Heating blocks and cooling blocks for microchemical
purposes. B.S. 1428:Part G1:1954. 658.

*Hexachlorocyclohexane: Impurity compensated
polarographic method for. detmng. gamma
isomer in technical - Watt, 735.

*Hexamethonium: Biological assay of adrenaline
with —— -treated cat. Somers, 627.

*Hexamethylenetetramine : Identifying phenol with

Hough, 388.

Home Office: Poisons List Order, 1953 and 1954.
391.

*Honey: Examination of Scottish heather
Mitchell, Donald and Kelso, 435.

Labelling of Food (Amendment)
111.

Hormones: Ciba Foundation Colloquia on Endo-
crinology. Vol. II. Steroid Metabolism and
Estmn. Vol. V. Bio-assay of Anterior
Pituitary and Adrenocortical Wolsten-
holme and Cameron. (Review), 58.

*Standardisation of drug in production as
illustrated by adrenal cortex extract. (Sum-
mary). Bliss, 62.

*Humus: Detcng. and detmng. traces of poly-
nuclear hydrocarbons in industrial effluents
and sewage. IL. Sewage —— and treated
effluents. Wedgwood and Cooper, 163.

*Hydrazine: Identifying hydroxylamine and ——
by paper chromatography. Bremner, 198.

*Spectrophotometric detmn. of in dilute
solutions. Riley, 76.

Order, 1953.

xxi

*Hydrobromic acid: Polarographic detmn. of
fluoride. 1II. Detmng. fluoride in bromine,
hydrochloric acid and Beveridge,

MacNulty, Reynolds and Terry, 267.
*Hydrocarbon(s) : Detcng. and detmng. traces of
polynuclear in industrial effluents and
sewage. II. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Detmng. classes by chromatography with
visual and fluorescent indicators. Harvey and
Pearson, 158.

*Detmng. polycyclic
573.

Physical Constants of . Vol. V. Paraffins,.
Olefins, Acetylenes and Other Aliphatic
(Revised Values). Egloff. (Publication re-
ceived), 60.

*Hydrochloric acid: Polarographic detmn. of’
fluoride. II. Detmng. fluoride in bromine,

and hydrobromic acid. Beveridge,
MacNulty, Reynolds and Terry, 267.

Hydrogen, heavy: See Tritium.

*Improved analysis of gaseous mixtures on micro-
scale. Bush and Loneragan, 371.

*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi, 379.

*Hydrogen sulphide: Hand-operated high-pressure
—— generator. Heath, 787.

*Hydrogenation: Apparatus for micro-detmn. of
unsaturation in organic compounds by catalytic

Colson, 298.

*Hydrolysis of 610, 66 and 6 nylon.
Swift, 82.

*Hydroxocobalamin : Analysis of analogues. Theory
of partition and application to detmn. of
cyanocobalamin and in mixtures. Heath-
cote and Duff, 727.

*Hydroxyl groups: Detmng. , ketone and ester
groups in autoxidised fatty esters and related
compounds by infra-red spectroscopy. Ahlers
and McTaggart, 70.

*Hydroxylamine: Identifying and hydrazine
by paper chromatography. Bremner, 198.
*8-Hydroxyquinaldine: Amperometric titration of
8-hydroxyquinoline and derivatives with

potassium bromate. Fernando, 713.

*8-Hydroxyquinoline: Amperometric titration of
-—— and derivatives with potassium bromate.
Fernando, 713.

*Paper chromatography of cations with azo
derivatives of . Fernando and de Silva, 711.

*Use of in detmng. zinc in solutions con-
taining copper. Haider and Khundkar, 783.

*8-Hydroxyquinoline-5-sulphonic acid: Ampero-
metric titration of 8-hydroxyquinoline and
derivatives with potassium bromate. Fernando,
713.

Hygiene: Chemical Methods in Industrial
Goldman and Jacobs. (Publication received),
116.

in Pickle and Sauce Factories. Food Manu-
facturers’ Federation, Inc. (Publication re-
ceived), 246.

in town air. Cooper,

Haslam and

I

Ice-cream: Methods for chemical analysis of —.
B.S. 2472:1954. 460.

Industrial Hygiene: Chemical Methods in ——.
Goldman and Jacobs. (Publication received),.
116.



xxii
*Infra-red rays: Applications of newer techniques
in analytical chemistry. (Summary). Nicholls,
251.
Spectra of Complex Molecules. Bellamy.
lication received), 528; (Review), 790.
*spectrometry: Prepng. pressed discs of purified
potassium chloride containing solid samples for
Hales and Kynaston, 702.
*spectroscopy : Applications of ——.
Willis, 250.
Inorganic Analysis: Chromatographic Methods of
, with Special Reference to Paper
Chromatography. Pollard and McOmie. (Re-
view), 246.
Analysis: Text-book of Macro and Semimicro

(Pub-

(Summary).

Qualitative Vogel. 4th Edn. (Publica-
tion received), 392.

Analysis: Textbook of Quantitative ——.
Kolthotff and Sandell. 3rd Edn. (Review),

182.

Chemistry: Experimental ——.
tory Practice. Dodd and Robinson.
tion received), 116.

*Inositol: P’late assays of vitamins of B group.
Jones, 586.

Institution of Water Engineers: Approved Methods
for Physical and Chemical Examination of

Guide to Labora-
(Publica-

Water. 2nd Edn. (Publication received), 312;
(Review), 525. .
*Jodine valuc: Detmng. —— of phospholipids. ILea

and Rhodes, 304.

*Ion exchange: Application of newer techniques in
analytical chemistry. (Summary). Nicholls,
251.

Jon Exchangers in Analytical Chemistry. Samuel-
son. (Review), 183.

*Iridium: Absorptiometric detmn. of
rhodium. Maynes and McBryde, 230.

and

*Qrganic reagents for analysis of platinum
metals. Ryan, 707.
*Iron, cast: Rapid detmn. of lead in steel. Bush,
697.
*Conductimetric detmn. of carbon in metals.

Still, Dauncey and Chirnside, 4; Correction,

308.

*Creta praeparata as source of in flour.
Hart, 305.

*Detmng. and copper in single serum
samples. Ventura and White, 39.

Ferrous Analysis. Modern Practice and Theory.
Pigott. 2nd Edn. (Review), 57.

*Paper chromatography of cations with azo
derivatives of 8-hydroxyquinoline. Fernando
and de Silva, 711.

*.stones: Quantitative analysis of ——- containing
small amounts of titanium, vanadium, man-
ganese, chromium and phosphorus. Grindley,
Burden and Zaki, 95.

*Isotopes: Applications of newer techniques in

analytical chemistry. (Summary). Nicholls,
251.

*Measurement of of carbon and hydrogen.
(Summary). Glascock, 394.

J

Journal, new: Aunalytical Abstracts, 3, 253.
of Analytical Chemistry of the U.S.S.R. in
English Translation. Vol. VII, No. 1, January—
February, 1952. (Publication received), 60;
(Review), 461.
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K

*Ketone groups: Detmng. hydroxyl, and ester
groups in autoxidised fatty esters and related
compounds by infra-red spectroscopy. Ahlers
and McTaggart, 70.

*17-Ketosteroids: Fractionation of urinary neutral

by adsorption and partition chromato-

graphy. Cook, Stitch, Hall and Feldman, 24.

Kohlrausch flasks. B.S. 615:1953. Amendment
slip, 111.
L
Lanthanons: Chemistry of - - Vickery. (Re-

view), 310.
*Lead: Absorptiometric detmn. of tellurium in
tellurium - —- alloys. Brown, 50.

*_ acid® secondary cells: Absorptiometric detmn.
of perchloric and chloric acids in electrolyte
of —— after reduction by titanous sulphate.
Forster, 90.

*Bomb technique for prepng. samples for detmng.
——— in foodstuffs. Elvidge and Garratt, 146.

*Detmng. —— in cocoa with square-wave
polarograph. Ferrett, Milner and Smales, 731.

Erratum, Index, xxxi.

*Detmng. —— in foodstuffs. lLockwood, 143.

Detmng. -——— in foodstuffs. Society  for
Analytical Chemistry, Analytical Methods

Committee, Metallic Impurities in Foodstuffs
Sub-Committee, --—— Panel, 397.

*Detmng. metallic —— in pigments.
649.

*Possible source of error in detmng. trace metals,
particularly ——.  Maltby, 786.

*Rapid detmn. of —— in steel. Bush, 697.

Revised recommendations for limits of in
foods. Ministry of Ifood, Lood Standards
Committee, 588.

*Separating and identifying common group 2
clements. Heath, 781.

*Spectrographic estmn. of lead in twig samples.
Butler, 103.

*Lecithin: Detmng. iodine value of phospholipids.
Lea and Rhodes, 304.

*Lecture(s) : Presentation of papers at meetings.
Bacharach, 530; Errata, 724; Editorial, 529.

*Presentation of papers at meetings of the Society
for Analytical Chemistry, 533.

*Third Bernard Dyer Memorial ——. Contribu-
tion of public analysts and other analytical
chemists to public welfare. Hughes, 261.

Levorphan: Poisons List Order, 1953. 391.

*Lime: Rapid detmn. of —— and magnesia in
soda-lime glasses. Cluley, 567.

Ling: Sece Heather.

*Lissapol N: Absorptiometric detmn. of non-ionic
detergent. Stevenson, 504.

List of Current Statutory Instruments and Statutory
Rules and Orders Relating to Food. Ministry
of Food, 111, 525, 788.

*Lithium: Detmng. in magnesium -
alloys by internal-standard flame photometry.
Robinson and Ovenston, 47.

*Detmng. small amounts of ——. Forster, 629.

*Lithium potassium ferricyanide hexamine complex :
Detmng. small amounts of lithium. Forster,
629.

*Liver oils, whale: Rapid chromatographic detmn.
of vitamin A in Green and Singleton,
431.

Wooller,
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M

*Magnesia: Rapid detmn. of lime and
soda-lime glasses. Cluley, 567.
*Magnesium: Absorptiometric detmn. of —— in

titanium and its alloys. Challis and Wood, 762.

*Detmng. lithium in - - lithium alloys by
internal-standard flame photometry. Robinson
and Ovenston, 47.

*Indirect absorptiometric detmn. of —— with
4-aminophenazone. McAllister, 522.

*Paper chromatography of cations with azo
derivatives of 8-hydroxyquinoline. Fernando
and de Silva, 711.

*Simultaneous detmn. of cadmium and —— with
disodium ethylenediaminctetra-acetate. Brown
and Hayes, 220; Lirratum, 528.

*Spectrophotometric detmn. of —— with thiazol
yellow dyes. Mitchell, 280. °

Maleic Anhydride Derivatives. Reactions of the
Double Bond. Flettand Gardner. (Review), 57.

*Manganese: P’aper chromatography of cations
with azo derivatives of 8-hydroxyquinoline.
Fernando and de Silva, 711.

*Quantitative analysis of iron-stones containing
small amounts of titanium, vanadium, ——,
chromium and phosphorus. Grindley, Burden
and Zaki, 95.

*Manganese dioxide - asbestos
Lunt, 651.

in

in steel analysis.

Manures and Fertilisers. Potential Progress in
Europe. O.E.E.C. (Publication received), 528.

Margarine: lFood Standards (——) Order, 1954.
391.

Markham apparatus: Ammonia distillation
apparatus (———). B.S. 1428:Part B2:1953.
308.

to studies

*Mass spectrometer : Applications of
of chemical reaction. (Summary). Reed, 314.

*as analytical instrument. Barnard, 594.
*Mass spectrometry: Applications of newer tech-

niques in analytical chemistry. (Summary).
Nicholls, 251.
Measuring cylinders: Graduated —- - B.S. 604:

1952. Amendment slip, 180.

*Meat: Aspecific detcn. of preservatives in foods
by fermentation test with special reference to
cured —— products. Mossel, 443.

*content of brined and sterilised sausages. Reith
and Hofsteede, 107.
*Meetings: Communications at —— in general.
Bacharach, 530; Errata, 724; Editorial, 529.
*Presentation of papers at —— of the Society

for Analytical Chemistry, 533.

*Memorial Lecture: Third Bernard Dyer
Contribution of public analysts and other
analytical chemists to public welfare. Hughes,
261.

*Mercury: Paper chromatography of cations with
azo derivatives of  8-hydroxyquinoline.
Fernando and de Silva, 711.

*Separating and identifying common group 2

elements. Heath, 781.

Metallurgical Analysis: Chimie  Analytique.
Appliqué 4 la Métallurgie. Chadelle and
Vandael. 3rd Edn. (Publication received), 60.

Select Methods of ——. Naish, Clennell and
Kingswood. 2nd Edn. (Publication received),
184.

Metals: Applied Inorganic Analysis with Special
Reference to Analysis of , Minerals and
Rocks. Hillebrand and Lundell. 2nd Edn.
(Review), 113.

xxili
Metals—continued.
*Conductimetric detmn. of carbon in Still,
Dauncey and Chirnside, 4; Correction, 308.
*Prepng. biological material for detmn. of trace
II. Destruction of organic matter in
biological material. Middleton and Stuckey,

138.
*Methacrylate polymers: Applications of infra-red
spectroscopy. (Summary). Willis, 250.

*Methane: Improved analysis of gaseous mixtures
on micro scale. Bush and Loneragan, 371.
*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi,
379.
Methorphinan: Poisons List Order, 1953.
*Methoxyl groups: Detmng.
Stagg and Watson, 671.

391.
Heron, Reed,

Microbiology. Introduction. Gray. (Publication
received), 528.
Petroleum Beerstecher. (Publication

received), 660.

*Microscopy: Applications of newer techniques in
analytical chemistry. (Summary). Nicholls,
251.

*Milk: Detmng. sucrose in sweetened condensed

Wood, 780.

Standardisation of
Neethling. (Publication received), 60.

*Minerals: Absorptiometric detmn. of niobium
and tantalum with pyrogallol. Hunt and
Wells, 345; Erratum, 528.

*Absorptiometric detmn. of niobium in African
low-grade and -dressing products.
Milner and Smales, 315.

* Absorptiometric detmn. of niobium in low-grade
ores. Marzys, 327.

Applied Inorganic Analysis with Special Reference
to Analysis of Metals, and Rocks. Hille-
brand and Lundell. 2nd Edn. (Review), 113.

for Chemical and Allied Industries. Johnstone.
(Publication received), 528.

*Inorganic chromatography on cellulose. XIV.
Shortened chromatographic detmn. of niobium

for Cheesemaking.

and tantalum in and ores. Mercer and
Wells, 339; XV. Rapid chromatographic
detmn. of niobium in low-grade samples.

Hunt and Wells, 351.

*Polarising microscope in X-ray analysis of
Steward, 173.

Ministry of Food: Cream soups.
content, 180.

List of Current Statutory Instruments and
Statutory Rules and Orders Relating to Food,
111, 525, 788.

Limits of zinc in foods. , Food Standards
Committee, Metallic Contamination Sub-Com-
mittee, 244.

Public Health (Preservatives, etc.,, in Food)
Regulations, 1925 to 1948. Thiourea, 180.

Ministry of Food Orders, etc.:

Antioxidants, 657.

Brown flour, 111.

Cream, 111.

Cream soups, 180.

Flour, 111.

Honey, 111.

Labelling of food, 111.

Lead, 588.

Margarine, 391.

Mineral oil, 588.

Oatmeal, 111.

Oxidising agent, 111.

Preservative agent, 111.

Prescribed fat
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Ministry of Food Orders—continued
Preservatives in food, 56.
Saccharin tablets, 111.

Soft drinks, 56, 111, 657.
Sweetening tablets, 111.
Thiourea, 180.
Whisky, 111.

*Molasses: Design and operating technique of
vacuum drying oven. II. Solids in cane s
Gardiner and Farmiloe, 447.

*Morton cell: Detmng. soil pH with glass electrode
and improved Trinder, Handley and
Drummond, 242.

N

National Brown Flour: Labelling of Food (Amend-
ment) Order, 1953. 111.

National Bureau of Standards: See U.S. National
Bureau of Standards.

National Flour: Labelling of Food (Amendment)
Order, 1953. 111.

National Physical Laboratory. Balances, Weights

and Precise Laboratory Weighing. (Publica-
tion received), 660.

Volumetric Glassware, Scientific Aspects of
Design and Accuracy. (Publication received),
660.

Nessler cylinders. B.S. 612:1952. Amendment
slip, 180.

*Nickel: Paper chromatography of cations with
azo derivatives of  8-hydroxyquinoline.
Fernando and de Silva, T11.

*Nicotinic acid : Plate assays of vitamins of B group.
Jones, 586.

*Niobium: Absorptiometric detmn. of and
tantalum with pyrogallol. Hunt and Wells,
345; Erratum, 528.

*Absorptiometric detmn. of in African low-
grade minerals and mineral-dressing products.
Milner and Smales, 315.

*Absorptiometric detmn. of

in low-grade

ores. Marzys, 327.

*Detmng. in stainless steel. Milner and
Smales, 425.

*Inorganic chromatography on cellulose. XIV.
Shortened chromatographic detmn. of
and tantalum in minerals and ores. Mercer

and Wells, 339; XV. Rapid chromatographic
detmn. of in low-grade samples. Hunt
and Wells, 351.

*o-Nitrobenzaldehyde : Colour test for nylon 66 and
for Terylene. Roff, 306.

*Nitrogen: Improved analysis of gaseous mixtures
on micro scale. Bush and Loneragan, 371.

*Micro azotometer. Cropper, 178.

*Modified apparatus for rapid micro Dumas
procedure. Swift, 718.

*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi,
379.

Nitrometers: Lunge ——. B.S. 2070:1954. 658.

*Nitron: Micro-detmn. of picric acid in picrates.
Baker, 289; Erratum, 464.

*Nitrophenols: Identifying
acids. Grundy, 523.

*Noradrenaline: Chemical and biological detmn. of
adrenaline and West, 517.

*Nylon: Colour test for 66 and for Terylene.
Roff, 306.

*Hydrolysis of 610, 86 and 6 —. Haslam and
Swift, 82.

as aryloxyacetic
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0
Oatmeal: Labelling of Food (Amendment) Order,
1953. 111.
Obituaries :

Campbell, A. R., 393.
Colman, H. G., 185, 466.
Craven, M. B., 61, 254.
Dickson, W., 254.
Forstner, G. E., 254.
Hand, P. G. T., 61, 254.
Heinrich, E. O., 61, 254.
Hewitt, J. T., 465, 661.
Hughes, W. C., 254.
Hurst, H., 593.
Knaggs, J., 661.
Melling, S. E., 250, 396.
Moor, C. G., 185, 396.
Myers, J., 254.
Nightscales, T. A., 250.
Orrell, W. R., 117.
Stevens, H. B., 661.
Stillwell, D. E., 250.
Stubbs, J. R., 254.
Thorp, W., 254.
Waywell, J., 593.
Woosnam, R. W., 465.
*Qjl(s) : Detmng. copper in
dibenzyldithiocarbamic acid and
Abbott and Polhill, 547.
*Detmng. hydroxyl, ketone and ester groups in
autoxidised fatty esters and related compounds

and fats by
its salts.

by infra-red spectroscopy. Ahlers and
McTaggart, 70.

Methods of analysis of and fats. B.S. 684:
1950. Amendment slip, 788.

Methods of testing essential B.S. 2073:
1953. 180.

Mineral - in Food (Amendment) Order, 1954.
588.

Vegetable Fats and ——. Eckey. (Publication
received), 528.

Olefins: Physical Constants of Hydrocarbons.
Vol. V. Paraffins, , Acetylenes and
Other Aliphatic Hydrocarbons (Revised
Values). Egloff. (Publication received), 60.

Optics: Advanced Treatise on Physical Chemistry.
Vol. IV. Physico-Chemical Partington.
(Publication received), 60.

*Ores: Absorptiometric detmn. of niobium and
tantalum with pyrogallol. Hunt and Wells,
345; Errata, 528.

*Absorptiometric detmn. of niobium in low-grade

Marzys, 327.

*Inorganic chromatography on cellulose. XIV.
Shortened chromatographic detmn. of niobium
and tantalum in minerals and Mercer
and Wells, 339; XV. Rapid chromatographic
detmn. of niobium in low-grade samples.
Hunt and Wells, 351.

*Quantitative analysis of iron-stones containing
small amounts of titanium, vanadium, man-
ganese, chromium and phosphorus. Grindley,
Burden and Zaki, 95.

*Qrganic analysis: Apparatus for micro-detmn. of
unsaturation in organic compounds by catalytic

hydrogenation. Colson, 298.

Analysis: Quantitative via Functional
Groups. Siggia. 2nd Edn. (Publication
received), 392; (Review), 722.

Analysis: Semi-micro Quantitative Belcher

2nd Edn. (Publication re-

and Godbert.
ceived), 792.
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Organic———continued
Chemistry. Fuson and Snyder. 2nd Edn.
(Publication received), 528.
Chemistry: Name Reactions in Surrey.

(Publication received), 464; (Review), 723.
Chemistry: Structure and Mechanism in ——.
Ingold. (Review), 659.
Chemistry : Technique of
(Publication received), 792.
*matter: Destruction of ——.  Lynch, 137.
Reactions. Vols. VI and VII. Adams. (Review),

Vol V1. Cheronis.

183.
Syntheses. Vol. 32. Arnold. (Review), 116;
Vol. 33. Price. (Publication received), 60;

(Review), 461.

Organisation for European Economic Co-operation.
Manures and Fertilisers. (Publication re-
ceived), 528.

Sulphuric Acid and Manufacture of ©hosphatic
Fertilisers. (Publication received), 116.
*Osmium : Organic reagents for analysis of platinum

metals. Ryan, 707.

*0Oven: Design and operating technique of vacuum
drying ——— II.  Solids in cane molasses.
Gardiner and Farmiloe, 447.

*Oxidation, wet: Destruction of organic matter.
Lynch, 137.

*wet: Prepng. biological material for detmng.
trace metals. II. Destruction of organic
matter in biological materials. Middleton and
Stuckey, 138.

Oxidising agents: Approved ——— and preservative
agents. Ministry of FFood, 111.

*0xygen : Absorptiometric detmn. of dissolved -——.
Banks, 170.

*Continuous recorder for dissolved
Briggs, Knowles and Scragg, 744.

*Eliminating blank value in Unterzaucher micro-
detmn. of ——. Colson, 784.

*Improved analysis of gaseous mixtures on micro
scale. Bush and Loneragan, 371.

*Semi-micro gas analysis apparatus for detmng.
permanent gases. Minkoff and Parthasathi,
379.

*Spectrophotometric detmn. of small amounts of
—— in waters. Ovenston and Watson, 383.

in water.

P

*Palladium: Organic reagents for

platinum metals. Ryan, 707.
*Rapid volumetric assay of
Atkinson, 368.

*Pantothenic acid: Plate assays of vitamins of B
group. Jones, 5886.

Papers: Current Chemical
1954, No. 1. (Publication received), 184.

Paraffing: Physical Constants of Hydrocarbons.
Vol. V. , Olefins, Acetylenes and Other
Aliphatic Hydrocarbons (Revised Values).
Egloff. (Publication received), 60.

*Parathion: Detmng. O:O-diethyl O-p-nitrophenyl
thiophosphate residues in tomatoes. Buckley
and Colthurst, 285.

*Partition: Analysis of analogues. General theory
of and application to detmn. of cyano-
cobalamin and hydroxocbbalamin in mixtures.
Heathcote and Duff, 727.

*Pectin: Volumetric detmn. of
pectate. Holt, 623.

analysis of

jewellery alloys.

Chemical Society.

——— as calcium

XXV

*Penicillenic acid: Spectrophotometric detmn. of
total penicillins by conversion to , and
importance of copper in controlling the reaction.

Stock, 662.
*Penicillin(s) : Assay of —— in compound feeding
stuffs. Price and Boucher, 150.

Spectrophotometric detmn. of total by
conversion to penicillenic acid, and importance
of copper in controlling the reaction. Stock,
662.

*Perchloric acid: Absorptiometric detmn. of ——
and chloric acid in electrolyte of lead - acid
secondary cells after reduction by titanous
sulphate. Forster, 90.

*Peroxides: Modified iodimetric detmn. of organic

Sully, 86.

*Perspex: Applications of infra-red spectroscopy.
(Summary). Willis, 250.

*Petroleum: Detmng. hydrocarbon classes by
chromatography with visual and fluorescent
indicators. Harvey and Pearson, 158.

Microbiology.  Beerstecher.  (Publication re-
ceived), 660.

*Polarographic detmn. of free sulphur in ——
fractions. Harrison and Harvey, 640.

Significance of Properties of Products.
Sell. (Publication received), 660.

*pH: Detmng. soil with glass electrode and
improved Morton cell. Trinder, Handley and
Drummond, 242.

Pharmaceutical Society of Great Britain: Calendar

of ——, 1953-54. (Publication received), 60.
Pharmaceutics: Bentley’s Text-book of .
Davis, Partridge and Sargent. 6th Edn.

(Publication received), 592; (Review), 788.
Pharmacognosy : Practical Wallis. 6th Edn.
(Publication received), 116; (Review), 245.
Pharmacology. Gaddum. 4th Edn. (Publication

received), 184; (Review), 526.

Pharmacopoeia: General Survey of British ——
1953. (Publication received), 592.

*Phenol : Identifying Hough, 388.

*Phosphate: Detmng. in presence of soluble
silicates. Analysis of basic slag and fertilisers.
Wilson, 535.

*Removal of —- as zirconium
analysis. Cole and Wilson, 174.

Phosphatic Fertilisers: Sulphuric Acid and Manu-
facture of . O.E.E.C. (Publication
received), 116.

*Phospholipids : Detmng. iodine value of
and Rhodes, 304.

*Phosphorus: Quantitative analysis of iron-stones
containing small amounts of titanium,
vanadium, manganese, chromium and
Grindley, Burden and Zaki, 95.

*Photography, high-speed: Applications of newer
techniques in analytical chemistry. (Summary).
Nicholls, 251.

Physical Chemistry: Advanced Treatise on

in qualitative

Lea

Vol. IV. Physico-Chemical Optics. Parting-
ton. (Publication received), 60.
Chemistry: Practical Findlay. 8th Edn.

by Kitchener. (Publication received), 464.

Constants of Hydrocarbons. Vol. V. Paraffins,
Olefins, Acetylenes and Other Aliphatic Hydro-
carbons (Revised Values). Egloff. (Publication
received), 60.

Pickle: Hygiene in —— and Sauce Factories.
Food Manufacturers’ Federation, Inc. (Pub-
lication received), 246.

*Picric acid: Micro-detmn. of
Baker, 289; Erratum, 464.

in picrates.
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Wooller,

*Pigments : Detmng. metallic lead in
649.

Pipettes: Automatic —— B.S. 1132:1953.
Amendment slip, 181.
Capillary B.S. 797:1954; 1428:Part D4:
1954. 308.
Graduated and one-mark cylindrical
B.S. 700:1952. Amendment slip, 111.

One-mark bulb ——.
ment slip, 181.
Weighing — B.S. 2058:1953. 180.
*Plasticiser: Apparatus for detcng.
methyl methacrylate sheet.
Grossman, 238.
*Plastic: Physical methods of analysis of
materials, observations of an analytical chemist.

B.S. 1583:1950. Amend-

in poly-
Haslam and

(Summary). Haslam, 187.
*Platinum: Organic reagents for analysis of ——
metals. Ryan, 707.

Poisons List Order, 1953 and 1954. 391.

*Polarising microscope in X-ray analysis of minerals.
Steward, 173.

*Polarograph: Automatic recording of ion con-
centration in flowing solution. Lewis and
Overton, 293.

*Polarographic detmn. of fluoride. I. Basic
principles of method, application to cathode-ray

. MacNulty, Reynolds and Terry, 190.

*Polarography: Applications of newer techniques
in analytical chemistry. (Summary). Nicholls,

251.
*Polyamides: Colour test for nylon 66 and for
Terylene. Roff, 306.
*Hydrolysis of 610, 66 and 6 nylon. Haslam and
Swift, 82.
*Polyesters: Colour test for nylon 66 and for
Terylene. Roff, 306.

Polyethylene terephthalate: See Terylene.
Polyhexamethylene adipamide: See Nylon.
*Polymers: Detmng. hydroxyl, ketone and ester
groups in autoxidised fatty esters and related
compounds by infra-red spectroscopy. Ahlers
and McTaggart, 70.
*Hydrolysis of 610, 66 and 6 nylon.
Swift, 82.
*Physical methods of analysis of plastic materials,

Haslam and

observations of an analytical chemist. (Sum-
mary). Haslam, 187.
See also Methacrylate polymers, Nylon and

Polymethyl methacrylate.
*Polymethyl methacrylate: Apparatus for detcng.

plasticiser in sheet. Haslam and Gross-
man, 238.

*Polyvinyl aleohol: Colour test for nylon 66 and for
Terylene. Roff, 306.

*Potassium bromate: Amperometric titration of
8-hydroxyquinoline and derivatives with
Fernando, 713.

*Potassium chloride: Prepng. pressed discs of
purified containing solid samples for
infra-red spectrometry. Hales and Kynaston,
702.

Precipitants: Organische Fillungsmittel
quantitativen Analyse. Prodinger.
(Publication received), 116.

Preservative(s) agents: Approved oxidising and ——.
Ministry of Food, 111.

Antioxidants in food. Ministry of Food, Food
Standards Committee, 657.

*Aspecific detcn. of in foods by fermentation
test with special reference to cured meat
products. Mossell, 443.

in der
3rd Edn.
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Preservatives——continued
Public Health ( etc. in Food) (Amendment
No. 2) Regulations, 1953. 56.
Public Health ( , etc., in Food) Regulations,
1925 to 1948. Thiourea, 180.
*Proteins: Electrophoresis of serum and urine
on filter-paper strips and agar jelly with bridge
unit. Kawerau, 681.
Publications received:
Alexander and Hudson.
Physics, 660.
A.S.T.M. Methods for Emission Spectrochemical
Analysis, 184.
AST.M. Symposium on Fluorescent X-ray
Spectrographic Analysis, 592.
Barnett. Silage FFermentation, 392.
Beerstecher. Petroleum Microbiology, 660.
Belcher and Godbert. Semi-micro Quantitative
Orgafic Analysis. 2nd Edn., 792.
Bellamy. Infra-red Spectra of Complex Mole-
cules, 528.
Bennett and Franklin. Statistical Analysis in
Chemistry and Chemical Industry, 724.
British Standards Institution. Annual Report,

Wool, Chemistry and

1953-54. 724.

British Standards Institution. Yearbook, 1954.
592.

Bullock. Techniques in Clinical Chemistry, 792.

Chadelle and Vandael. Chimie Analytique.
Appliqué a la Métallurgie. 3rd Edn., 60.
Charlot. Qualitative Inorganic Analysis. New

Physico-Chemical Approach, 528.

Charlot, Bézier, Gauguin, Odekerken and
Schleicher. Qualitative Schnellanalyse, 792.

Chatt. Economic Crops. Vol. 11I. Cocoa, 60.

Chemical Society. Annual Reports on Progress
of Chemistry for 1953. 592.

Chemical Society. Current Chemical
1954, No. 1, 184.

Cheronis. Technique of
Vol. VI, 792,

Cottrell. Strengths of Chemical Bonds, 660.

Cramer. Paper Chromatography. 2nd Edn., 528.

Davis, Partridge and Sargent. Bentley’s Text-
book of Pharmaceutics. 6th LEdn., 592.

Delahay. New Instrumental Methods in Electro-
chemistry, 792.

Dodd and Robinson. Experimental Inorganic
Chemistry. Guide to Laboratory Practice,
116.

Duval. IL.’Analyse Chimique, 116.

Duval.  Traité de Micro-Analyse Minérale.
Qualitative et Quantitative. Vol. I, 528.

Eckey. Vegetable Fats and Oils, 528.

Egloff. Physical Constants of Hydrocarbons.

Papers,

Organic Chemistry.

Vol. V, 60.

Feigl. Spot Tests. Vol. 1. 4th Edn., 312;
Vol. 11, 528.

Findlay. Practical Physical Chemistry. 8th

Edn., 464.
Food Manufacturers’ Federation, Inc.
in Pickle and Sauce Factories, 246.

Hygiene

Fuson and Snyder. Organic Chemistry. 2nd
Edn., 528.

Gaddum. Pharmacology. 4th Edn., 184.

Gautier. Mises au Point de Chimie Analytique

Pure et Appliquée et d’Analyse Bromato-
logique. 2nd Series, 724.

Glick. Methods of Biochemical Analysis.
1, 392.

Goldman and Jacobs. Chemical Methods in
Industrial Hygiene, 116.

Gray. Microbiology. Introduction, 528.

Vol.
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Publications received—continued

Greenberg and Lester. Handbook of Cosmetic
Materials, 528.

Harley and Wiberley.
592.

Harris. Detergency Evaluation and Testing, 184.

Heyn. Fiber Microscopy. Textbook and Labora-
tory Manual, 184.

Honig, Jacobs, Lewin, Minrath and Murphy.
Van Nostrand Chemist’s Dictionary, 184.

Institution of Water Engineers. Approved
Methods for Physical and Chemical Examina-
tion of Water. 2nd Edn., 312.

Ivanovszky. Wachs-Enzyklopidie.
Edn., 592.

Johnstone. Minerals for Chemical and Allied
Industries, 528.

Jordan. Vapour Pressure of Organic Compounds,
464. €

Koch and Hanke. Practical Methods in Bio-
chemistry. 6th Edn., 464.

Lederer and Lederer. Chromatography. Review
of Principles and Applications, 184.

Lingane. Electroanalytical Chemistry, 60.

Manson. Outline of Chemistry, 464.

Martin. Industrial and Manufacturing Chemistry.
Part IT. Inorganic. Vols. I and II. 6th Edn,,
464.

Naish, Clennell and Kingswood. Select Methods
of Metallurgical Analysis. 2nd Edn., 184.
National Physical Laboratory. Balances, Weights

and Precise Laboratory Weighing, 660.

National Physical Laboratory. Volumetric Glass-
ware, Scientific Aspects of Design and Accuracy,
660.

Neethling. Standardisation of Milk for Cheese-
making, 60.

O.E.E.C. Manures and Fertilisers, 528.

0.E.E.C. Sulphuric Acid and Manufacture of
Phosphatic Fertilisers, 116.

Instrumental Analysis,

Vol. 1, 2nd

Partington. Advanced Treatise on Physical
Chemistry. Vol. IV. Physico-Chemical Optics,
60.

Patterson. I'rench-English  Dictionary. for
Chemists. 2nd Edn., 592.

Pesez and Poirier. Méthodes et Réactions de
I’Analyse Organique. Vol. III. Réactions
Colorées et FFluorescences, 464.

Pharmaceutical Society of Great Britain.

Calendar, 1953-1954. 60.
Price. Organic Syntheses, Vol. 33. 60.
Prigogine and Defay. Chemical Thermodynamics,

792. .
Prodinger.  Organische Fillungsmittel in der

quantitativen Analysc. 3rd Edn., 116.
Radley. Starch and its Derivatives. Vol. IL

3rd Edn., 60.
Radley and Grant.
Ultra-Violet Light.

[luorescence Analysis in
4th Edn., 312.

Reiner. Standard Methods of Clinical Chemistry.
Vol. 1, 60.
Rodd. Chemistry of Carbon Compounds. Vol.

11, Part B. Alicyclic Compounds, 312.
Scribner and Meggers. Index to Literature on
Spectrochemical Analysis. Part 111, 1946-50.

592.

Sebrell and Harris. Vitamins: Chemistry,
Physiology, Pathology. Vol. I, 464; Vol. 1I,
792.

Sell. Significance of Properties of Petroleum

Products, 660.
Siggia. Quantitative Organic Analysis via Func-
tional Groups. 2nd Edn., 392.

xxvil
Publications received——continued
Snell. Biochemical Preparations. Vol. 3, 246.
Society of Chemical Industry. Reports om
Progress of Applied Chemistry, 1953. 660.

Clayton’s Theory of Emulsions and
5th Edn., 464.

Sumner.
their Technical Treatment.

Surrey. Name Reactions in Organic Chemistry,
464.

Tin Research Institute. Properties of Tin, 464.

Turton. Intermediate Practical Chemistry
Course, 464.

U.S. National Bureau of Standards. Energy
Transfer in Hot Gases, 464.

U.S. National Bureau of Standards. Recom-

mendations for Disposal of Carbon-14 Wastes,
392.

van der Merwe, Wessels and Pretorius. Agronomy
Experiments at Vaalhartz Agricultural Re-
search Station (1946-50), 792.

Veibel. Identification of Organic Compounds.
4th Edn., 724.

Wallis. Practical Pharmacognosy. 6th Edn., 116.

Weihrich, R. Chemische Analyse in der Stahl-
industrie. 4th Edn., 312.

Wessels and Pretorius. Fertilizer Experiments.
at Vaalhartz Agricultural Research Station
(1946-50), 792.

White. Yeast Technology, 392.

Whiteley.  Thorpe’s Dictionary of
Chemistry. 4th Edn. Vol. XI, 528.

Williams. Elements of Chromatography, 792.

Young. Industrial Inorganic Analysis, 60.

Assay and Detection of Pyrogens, 592.

British Veterinary Codex 1953. 1186.

Dental Practitioners’ Formulary 1952.
Amendment 1953. 60.

General Survey of British Pharmacopoeia 1953.
592.

Journal of Analytical Chemistry of the U.S.S.R.
in English Translation. Vol. VII, No. 1, 60.

Toxic Chemicals in Agriculture: Residues in
FFood, 246.

See also: Book reviews.

*Pyrene(s) : Detcng. and detmng. traces of poly-
nuclear hydrocarbons in industrial effluents
and sewage. II. Sewage humus and treated
effluents. Wedgwood and Cooper, 163.

*Detmng. polycyclic hydrocarbons in town air.
Cooper, 573.

*«Pyrethring” : Chromatographic detmn. of in
pyrethrum extracts. Cornelius, 458; Erratum,
592.

*Pyrethrum extracts: Chromatographic detmn. of
“pyrethrins’ in . Cornelius, 458; Erratum,
592.

*Pyridoxal : Plate assays of vitamins of B group.
Jones, 586.

*Pyridoxamine : Plate assays of vitamins of B group.
Jones, 586.

*Pyridoxin: Plate assays of vitamins of B group.
Jones, 586.

*Pyrogallol: Absorptiometric detmn. of niobium
and tantalum with —— Hunt and Wells,
345; Errata, 528.

Pyrogens: Assay and Detection of ——.
tion received), 592.

Applied

First

(Publica-

Q

*Quinalizarin: Detmng. traces of boron with ——
Johnson and Toogood, 493.
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R

Racemorphan: Poisons List Order, 1953. 391.
*Radioactivation: Application of newer techniques
in analytical chemistry. (Summary). Nicholls,

251.

*Radioactive effluent: Physical and chemical control
of —— from A.E.R.E,, Harwell. (Summary).
Burns, 727.

*isotopes: Assay equipment for radiochemical
laboratory. (Summary). Johnston, 726.
wastes: Recommendations for Disposal of

Carbon-14 Wastes. U.S. National Bureau of
Standards. (Publication received), 392.
*Radio-frequency : Conductimetric analysis at ——:
submerged choke method. Blake, 108.
Rare earths: Chemistry of Lanthanons. Vickery.
(Review), 310.
Reactions: Organic —.
VII. (Review), 183.

Receivers: Distillation —— (including Crow re-
ceivers). B.S. 605:1952. Amendment slip,
111.

*Reducing sugars: Improved
method for micro-detmn. of

*Refractometry: Interferometric ——,
the methods. (Summary). Kuhn, 252.

Rennet: Methods for sampling and chemical
analysis of —— casein. B.S. 1416:1953. 180.

Reviews, book: See Book reviews.

*Rhodium : Absorptiometric detmn. of iridium and

Maynes and McBryde, 230.

*Organic reagents for analysis of platinum

metals. Ryan, 707.

*Riboflavin: Plate assays of vitamins of B group.
Jones, 586.

Richmond’s Dairy Chemistry. Davis and Mac-
Donald. 5th Edn. (Review), 59.

Rocks: Applied Inorganic Analysis with Special
Reference to Analysis of Metals, Minerals and

Hillebrand and ILundell. 2nd Edn.
(Review), 113.

*Royal Institute of Chemistry: Detmng. alcohol in
blood and urine. Kent-Jones and Taylor, 121.

Rubber: Methods of testing raw -—— and un-
vulcanized compounded ——. B.S. 1673:1954.
Part 2, Methods of chemical analysis, 392, 590.

Russia: Journal of Analytical Chemistry of U.S.S.R.
in English Translation. Vol. VII, No. 1,
January-February, 1952. (Publication re-
ceived), 60; (Review), 461.

Adams. Vols. VI and

reduction
Wager, 34.
survey of

copper

*Ruthenium: Organic reagents for analysis of
platinum metals. Ryan, 707.
s

Saccharin tablets: Labelling of Food (Amendment)
Order, 1953. 111.

*Safety valve: Mercury-pressure Tucker, 55.

Sampling tubes: Gas —— B.S. 2069:1954. 525.

Sauce: Hygiene in Pickle and Factories.
Food Manufacturers’ Federation, Inc. (Pub-
lication received), 246.

*Sausages: Meat content of brined and sterilised

Reith and Hofsteede, 107.

Separating funnels. B.S. 2021:1953. 180.

*Serine: Detcng. and threonine by 1:2-di-
nitrobenzene - enediol reaction. Fearon and
Boggust, 101.

*Serum: Detmng. iron and copper in single ——
samples. Ventura and White, 39.
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Serum—continued

*Electrophoresis of -—-— and urine proteins on
filter-paper strips and agar jelly with bridge

unit. Kawerau, 681.
*Sewage: Detcng. and detmng. traces of poly-
nuclear hydrocarbons in industrial efluents and
II. ——— humus and treated effluents.
Wedgwood and Cooper, 163.
Silage I‘ermentation. Barnett.
ceived), 392; (Review), 590.
*Silicon: Detmng. —— in tungsten and titanium
metal powders, carbide sintering alloys, tungstic
oxide and tungstates. Bagshawe and Truman,

(Publication re-

17.
*Slag: Detmng. phosphate in presence of soluble
silicates. Analysis of basic — - and fertilisers.

Wilson, 535.
Soap: Carbolic — -

mefit slip, 460.
Society for Analytical Chemistry :

80th Annual General Meeting, 249.

Annual Report of Council, 253.

Appointment of Committees, 314.

Biological Methods Group. 9th A.G.M., 189.

Deletion of ‘“‘professional’’ clauses from Memo-
randum of Association, 1, 2.

Detmng. lead in foodstuffs. Analytical Methods
Committee, Metallic Impurities in Foodstuffs
Sub-Committee, Lead Panel, 397.

Microbiological detmn. of thiamine. Analytical
Methods Committee, Sub-Committee on
Vitamin Istmns., Thiamine (Microbiological)
Panel, 118.

Microchemistry Group. 10th A.G.M., 187.

North of England Section. 29th A.G.M., 186.

Physical Methods Group. 9th A.G.M., 187.

Provision of Junior Membership, 1, 2, 253.

Scottish Section. 19th A.G.M., 187.

Western Section, Inaugural Meeting, 313.

Society of Chemical Industry: Reports on Progress
of Applied Chemistry. (Publication received),
660.

Society of Public Analysts and Other Analytical
Chemists : Now Society for Analytical Chemistry,
qu., 1, 2, 253.

*Soda-lime glasses: Rapid detmn. of lime and
magnesia in —.  Cluley, 567.

Soft Drinks: Food Standards ( ) Order, 1953.

B.S. 1910:1953. Amend-

56; Amendment, 1954. 657.
Labelling of Food (Amendment) Order, 1953.
111.
(Revocation) Order, 1953. 56.
*Soil pH: Detmng. - with glass electrode and

improved Morton cell.
Drummond, 242.
*Solvent extraction: Applications of newer tech-
niques in analytical chemistry. (Summary).
Nicholls, 251.
Soup(s): Cream ——. Prescribed
Ministry of Food, 180.
*Detmng. fat in canned cream -—.
Manufacturers’ Federation, 509.
Soxhlet extractors. B.S. 2071:1954.
Spectra: Infra-red —
Bellamy.
view), 790.
Spectrochemical Analysis: Index to Literature on
Part III, 1946-50. Scribner and
Meggers. (Publication received), 592; (Re-
view), 660.
Analysis: Methods for Emission ——.
(Publication received), 184.

Trinder, Handley and

fat content.
FFood

460.

of Complex Molecules.
(Publication received), 528; (Re-
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*§pectrographic analysis of brass and other materials
by porous-cup method. Young, Berriman and
Spreadborough, 551.

*Spectrography: Applications of newer techniques
in analytical chemistry. (Summary). Nicholls,
251.

*§pectrometer : Mass —-— as analytical instrument.
Barnard, 594.

Spectrophotometer: Adaptation of Beckman
for use as fluorimeter. Swann, 176.
*Spectroscopy: Applications of infra-red

(Summary). Willis, 250.

Spot Tests. Vol. I. Inorganic Applications. I'eigl.
Trans. by Oesper. 4th Edn. (Publication
received), 312; (Review), 463; Vol. II. Organic

Applications.  (Publication received), 528;
(Review), 722.
Standards: Food —— (Margarine) Order, 1954.
391. I
¥ood —-—— (Soft Drinks) Order, 1953. 56;

Amendment, 1954. 657.
Starch and its Derivatives. Vol. I.
Edn. (Review), 57; Vol. IL
received, 60; (Review), 591.
Statistical Analysis in Chemistry and Chemical
Industry. Bennett and Franklin. (Publication
received), 724.
*Steel(s) : Conductimetric
metals.  Still,
Correction, 308.
*Detmng. niobium in stainless ——.
Smales, 425.
Die chemische Analyse in der Stahlindustrie.

Radley. 3rd
(Publication

of carbon in
Chirnside, 4;

detmn.
Dauncey and

Milner and

Weihrich. 4th Edn. by Winkel. (Publication
received), 312.

*Manganese dioxide - asbestos in -——- analysis.
Lunt, 651.

*Rapid detmn. of lead in ———.  Bush, 697.

Recommended method of spectrographic analysis
of low alloy B.S. 1121B:1953. 460.
Steroid(s): Ciba Foundation Colloquia on Endo-

crinology. Vol. IT. Metabolism and
Estmn. Vol. V. Bio-assay of Anterior
Pituitary and Adrenocortical Hormones.

Wolstenholme and Cameron. (Review), 58.

*Detmng. formaldehydogenic ——-. Smith and
Tompsett, 53.

*Fractionation of urinary neutral 17-keto- ——
by adsorption and partition chromatography.
Cook, Stitch, Hall and Ieldman, 24.

Stoneware: Methods of testing for chemical
B.S. 784:1953. 460.

*Sucrose: Acid inversion of cane sugar. Wood,
779.
*Detmng. —— in sweetened condensed milk.
Wood, 780.
*Sugar(s) : Acid inversion of cane ——. Wood,
779.
*Detmng. ——. (Summary). Harris, 393.
flasks. B.S. 675:1953. Amendment slip, 180.

*Improved copper reduction method for micro-
detmn. of reducing Wager, 34.
*5-p-Sulphanylphenylazo-8-hydroxyquinoline : Paper
chromatography of cations with azo derivatives
of 8-hydroxyquinoline. Fernando and de Silva,
711.
*Sulphur: Polarographic detmng. of free —— in
petroleum fractions. Harrison and Harvey,
640.

Sulphuric Acid and Manufacture of Phosphatic
Fertilisers. O.E.1.C. (Publication received),
116.

Xxix

Sweetening tablets: Labelling of 1'ood (Amendment)
Order, 1953. 111.

Syntheses: Organic . Vol. 32.
view), 116; Vol. 33. Price.
received), 60; (Review), 461.

Arnold. (Re-
(Publication

T

*Tantalum: Absorptiometric detmn. of niobium
and with pyrogallol. Hunt and Wells,
345; Errata, 528.

*Detmn. of niobium (and
Milner and Smales, 425.

*Inorganic chromatography on cellulose. XIV.
Shortened chromatographic detmn. of niobium
and in minerals and ores. Mercer and
Wells, 339.

*Tar: Detmng. fluorene in
and Grant, 776.

*Tellurium: Absorptiometric detmn. of

) in stainless steel.

fractions. Vé.ughan

in
—— -lead alloys. Brown, 50.

*Terylene: Colour test for nylon 66 and for .
Roff, 306.

Textiles: Chemical requirements for —— treated by
certain preservative processes. B.S. 2087:
1954. 392, 590.

*Thallium: Potentiometric macro- and micro-

detmn. of by oxidation with potassium
permanganate in alkaline solutions. Issa and
Issa, 771.

Thermodynamics: Chemical
Defay. Trans. by Everett.
received), 792.

*Thermogravimetric analysis: Applications of newer
techniques in analytical chemistry. (Summary).
Nicholls, 251.

Prigigone and
(Publication

Thermometers: Calorimeter —— (excluding gas
calorimeter ——). B.S. 791:1954. 460.
Clinical maximum —— B.S. 691:1953. 180.
Incubator, water bath and oven —— for
laboratory use. B.S. 619:1954. 658.
Laboratory B.S. 593:1954. 658.

Secondary reference (Centigrade scale).
B.S. 1900:1952. Amendment slip, 111.
Thiamine : Microbiological detmn. of Society

for Analytical Chemistry, Analytical Methods.

Committee, Sub-Committee on Vitamin
Estmns., —— (Microbiological) Panel, 118.
*Plate assays of vitamins of B group. Jones,

586.
*Thiazol yellow dyes: Spectrophotometric detmn.
of magnesium with Mitchell, 280.
Thiourea: Public Health (Preservatives, etc., in
Food) Regulations, 1925 to 1948. Ministry of
Food, 180.

*Threonine: Detcng. serine and
nitrobenzene - enediol reaction.
Boggust, 101.

by 1:2-di-
Fearon and

*Tin: Detmng. —- in canned foods. Dickinson
and Holt, 104.
Properties of Tin Research Institute.

(Publication received), 464.

*Separating and identifying common group 2
elements. Heath, 781.

*Titanium: Absorptiometric detmn. of magnesium

in —— and its alloys. Challis and Wood, 762.

*Detmng. silicon in tungsten and metal
powders, carbide sintering alloys, tungstic
oxide and tungstates. Bagshawe and Truman,
17.

*Detmng. —— by high-precision absorptiometry.
Neal, 403.
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Titaninum—continued.

*Detmng. in uranium -
differential absorptiometry.
Phennah, 414.

*Quantitative analysis of iron-stones containing
small amounts of , vanadium, manganese,
chromium and phosphorus. Grindley, Burden
and Zaki, 95.

*Titration, in non-aqueous solvents: Applications
of newer techniques in analytical chemistry.

alloys by
Milner and

(Summary). Nicholls, 251.
*Titrimeter : Automatic Haslam and Squirrell,
689.
*Automatic coulometric Bett, Nock and
Morris, 607.
*Tocopherol: Detmng. total Edisbury,

Gillow and Taylor, 617; Errata, 724.
*Tomatoes: Detmng. O:0O-diethyl O-p-nitrophenyl
thiophosphate residues in Buckley and
Colthurst, 285.
Toxic Chemicals in Agriculture: Residues in Food.

Report of the Working Party. (Publication
received), 246. .
Transfusion equipment for medical use. B.S. 2463:
1954. 392 .
*Trees: Spectrographic estmn. of lead in twig
samples. Butler, 103.

Tri-2(-chloroethyl)amine : Poisons List Order, 1954.
—— and its salts, 391.

*9:4:6-Trinitrotoluene: Polarographic detmn. of

and cyclotrimethylenetrinitramine in
explosive mixtures. Lewis, 644.

2:5:6-Triphenyl-2:3:5:6-tetra-azabicyclo[2:1:1]-
hex-3-ene: Se¢e Nitron.

*Tritium: Measurement of isotopes of carbon and
hydrogen. (Summary). Glascock, 394.
*Tungstates: Detmng. silicon in tungsten and
titanium metal powders, carbide sintering
alloys, tungstic oxide and Bagshawe

and Truman, 17.

*Tungsten: Detmng. silicon in and titanium
metal powders, carbide sintering alloys, tungstic
oxide and tungstates. Bagshawe and Truman,
17.

*Tungstic oxide: Detmng. silicon in tungsten and
titanium metal powders, carbide sintering
alloys, and tungstates. Bagshawe and
Truman, 17.

*Twig: Spectrographic estmn. of lead in ——
samples. Butler, 103.

U

*Ultra-violet rays: Applications of newer techniques
in analytical chemistry. (Summary). Nicholls,
251.

*Unsaturation: Apparatus for micro-detmn. of
in organic compounds by catalytic hydrogena-

tion. Colson, 298.
*Detmng. low bromine absorption values. Reid

and Beddard, 456.
*Uranium: Detmng. titanium in - titanium

alloys by differential absorptiometry. Milner
and Phennah, 414.
*Volumetric detmn.
alloys with
*Urine: Detmng. alcohol in blood and
Jones and Taylor, 121.
*Electrophoresis of serum and proteins on
filter-paper strips and agar jelly with bridge
unit. Kawerau, 681.

of zirconium in binary
Milner and Phennah, 475.
Kent-
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Urine—continued.

*Fractionation of urinary neutral 17-ketosteroids
by adsorption and partition chromatography.
Cook, Stitch, Hall and Feldman, 24.

U.S. National Bureau of Standards: Recommenda-
tions for Disposal of Carbon-14 Wastes.
(Publication received), 392.

U.8.8.R.: Journal of Analytical Chemistry of ——
in English Translation. Vol. VII, No. 1,
January-February, 1952. (Publication re-
ceived), 60; (Review), 461.

v
*Valve: Mercury-pressure safety ——. Tucker, 55.
Van Nostrand Chemist’s Dictionary. Honig, Jacobs,
Lewin, Minrath and Murphy. (Publication

recdived), 184.

*Vanadium: Quantitative analysis of iron-stones
containing small amounts of titanium,
manganese, = chromium and phosphorus
Grindley, Burden and Zaki, 95.

>

Vapour Pressure of Organic Compounds. Jordan.
(Publication received), 464.
Veterinary Codex: British —- 1953. (Publication

received), 116; (Review), 462.
*Vitamin A: Rapid chromatographic detmn. of
in whale-liver oils. Green and Singleton,

431.
*Vitamin B: Plate assays of - .
Vitamin B,: See Thiamine.
Vitamin B,: Sece Riboflavin. )
*Vitamin B,: Plate assays of vitamins of B group.
Jones, 586.
*Vitamin D : Biological assay of -——-.
*Chemical detmn. of ——.
Vitamin E: Sec Tocopherol.
Vitamins: Chemistry, Physiology, Pathology.
I. Sebrell and Harris.
464; Vol. 11, 792.
Volumetric glassware: Reports on metric units of
volume and standard temperature of
B.S. 501, 554:1952. Amendment slip, 180.

Jones, 586.

Coates, 515.
Green, 514.

Vol.
(Publication received),

w

Washing bottles: Gas B.S. 2461:1954. 525.
*Water(s) : Absorptiometric detmn. of traces of
copper in highly purified Jenkins, 209.
Approved Methods for Physical and Chemical
Examination of Institution of Water
Engineers. 2nd Edn. (Publication received),
312; (Review), 525.
*Continuous recorder for dissolved oxygen in
Briggs, Knowles and Scragg, 744.
deposits: Methods of sampling and testing boiler
B.S. 2455:1954. 658.

*feed: Spectrophotometric detmn. of small
amounts of oxygen in ——. Ovenston and
Watson, 383.

heavy: See Deuterium oxide.
*treatment: Field analysis in connection with

problems. (Summary). Heald, 61.
Treatment of for land boilers. B.S. 2486:
1954. 658.
Wazxes: Wachs-Enzyklopadie. Vol. I. Ivanovszky.
2nd IEdn. (Publication received), 592.
Weights: Balances, and Precise Laboratory
Weighing.  National Physical Laboratory.

(Publication received), 660.
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*Whale-liver oils : Rapid chromatographic detmn. of
vitamin A in Green and Singleton, 431.

Wheels: Chains and for single bottle width
slat conveyors. B.S. 2075:1954. 245.

Whisky: Labelling of Food (Amendment) Order,
1953. 111.

Wiesenberger apparatus: Acetyl
apparatus ( B.S.
308.

Wool: Chemistry and Physics. Alexander and
Hudson. (Publication received), 660.

group detmn.
1428:Part C2:1954.

X

Xyloles: B.S. 458:1953. 525.
*X-ray(s) analysis: Polarising microscope in ——
of minerals. Steward, 173.
*Applications of newer techniques in analytical
chemistry. (Summary). Nicholls, 241.
Diffraction Powder Patterns: Standard

Swanson and Tatge. Vol. I; Swanson and
Fuyat. Vol. II. (Review), 312.
Spectrographic  Analysis: Symposium  on
Fluorescent ——. A.S.T.M. (Publication re-
ceived), 592.
Y

Yeast Technology. White. (Publication received),
392.

XxXxi

z
*Zinc: 8-Hydroxyquinoline for detmng. in
solutions containing copper. Haider and

Khundkar, 783.

Limits of in foods. Ministry of Food, Food
Standards Committee, Metallic Contamination
Sub-Committee, 244.

*Paper chromatography of cations with azo
derivatives of 8-hydroxyquinoline. Fernando
and de Silva, 711.

*Photometric detmn. of traces of aluminium in

Pellowe and Hardy, 225.

*Separation from other elements by activated
copper. Bryson and Lenzer-Lowy, 636.

*Separation from other elements by anion
exchange. Miller and Hunter, 483.

*Spectrographic analysis of brass by porous-cup
method. Young, Berriman and Spreadborough,
551.

*Zirconium: Volumetric detmn. of
alloys with uranium.
475.

*Zirconium phosphate: Removal of phosphate as
—— in qualitative analysis. Cole and Wilson,
174.

in binary
Milner and Phennah,

ERRATA:

Vor. 78, 195,.

p- 181, 4th line from foot of page.
sodium = 48-88 (v — y) mg per 100 ml.”

VoLr. 79, 1954:
p. 110, key at top of Fig. 1.

For “Serum sodium = 48-88 (v — y) mg per ml,”’ read “Seram

For “‘Extracted liquid’’ read ‘‘Extracting liquid”’ and vice versa.

P- 221, 2nd line of Ammonium hydroxide - ammonium chlovide buffer solution (pH 10) in list of reagents.
After “sp.gr. 0-880”’ add ‘‘and make up to 1 litre with water.”

p. 273, 2nd line below Table I.

p. 277, 2nd line below Table VI.
below Fig. 3.

p. 291, 3rd line frem foot of page.

For “Irving and Rossotti’s®’”’ 7ead ‘‘Irving and Ressotti’s!’.”

For ‘“‘Belcher’”” read ‘‘Belcher, Nutten and Stephen.”’
After “‘Belcher’’ add “‘et al®”

For “m.p. 225° C” read “m.p. 255°C.”

2nd line

the heading at the top of the page should read “METHOD FOR THE DETERMINATION OF

p. 346, the first 4 lines under Table I were inserted in error and should be deleted.
p. 347,
TANTALUM.”’

p- 348, for “METHOD FOR THE DETERMINATION OF TANTALUM’’ 7ead ‘‘METHOD FOR THE DETER-

MINATION OF NIOBIUM.”’

P- 459, table I, column 7 (“Pyrethrin I'’), 5th line (sample E).

p. 532, 7th line.
side’’; for “left-hand’’ vead ‘‘vight-hand.”

p. 617, 9th line of text.
p. 622, 7th line.

p- 731, 5th line of Synopsis.

For “temerarious’’ read ‘‘timorous.”’

For “Russel” read ‘‘Russell.”
For ““to oxidise” read ‘‘for.”
For “0-005 p.p.m.”” read ‘‘0-05 p.p.m.”’

For ““0-01 (0-01)”’ read “0-34 (0-01).”
24th line. For “‘screen side’’ vead ‘‘lamp

16th line of text. Delete “‘with tocopherol.”
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