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Gias-Col Mantles can be built for
Buchner funnels as shown, or glass
funnels, bottles, columns, or other
special shapes.

ANALYTICAL CHEMISTRY

for
Unusually Shaped
Laboratory Vessels

Application of controlled heat-in just the right
amount-at just the right place-is a big problem
for laboratory technicians.

Columns, funnels, tubing, and other complex
laboratory shapes cannot be heated by flame. Even
when a standard flask is being heated, open flame
produces a hot spot that may upset a reaction or
destroy valuable reagents. And fire is a hazard that
can result in breakage, explosion, or injury.

Gias-Col Heating Mantles in special shapes offer
a solution to many such problems. They can be
built to specification, to fit funnels, bottles, col
umns, and other shapes. They are easily controlled
so that a specific temperature is maintained. And
they're SAFE.

Repeated tests have shown that these mantles
will not start fires, even when saturated with flam
mable liquids like ether or benzene. Laboratories
using them report substantial reductions in fire
loss, in addition to the other advantages gained by
using Gias-Col Mantles. They're safe to use be
cause all heating wires are buried in glass fiber in
sulation. No wires can touch the vessel being
heated, and heat distribution through these pro
tecting layers prevents hot spots.

Ifyou are heating reagents of any kind, Gias-Col
Heating Mantles can do the job better. Standard
mantles in a wide variety of sizes fit most appli
cations, and special mantles can be constructed to
meet individual needs. Write for new Bulletin 2.
Gias-Col Apparatus Company, Dept. IC, 1700
S. Seventh St., Terre Haute, Ind.
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CHEMICALS run a veritable gant
let of tests before they are found
worthy to be released under the
Mallinckrodt label.

Skilled hands handle, trained
eyes observe every step of the trans
formation from raw material to fin
ished product. Craftsmanship and
the exacting tests during and after
manufacture produce substances
that show identical properties in
different batches.

It is this UNIFORMITY in purity
and strength that makes MALLIN
CKRODT products the precision
chemicals, necessary for analytical
use.
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FOR RAPID, ACCURATE ANALYSES

ANALYTICAL CHEMISTRY

FISHER

Electro
Analyzer

Operates Directly
on Alternating

Current

The Fisher Improved Electro Analyzer facilitates the rapid quantitative

determination of metallic elements in solutions. It eliminates the need for

expensive, cumbersome motor generators and rheostats, since it is a self

contained unit that operates directly from a 110 volt, 60 cycle, A.C. line.

The Fisher Electro Analyzer will make two similar determinations simul

taneously. The voltage and amperage at the electrodes can be varied

from zero to 36 watts (a maximum of six volts and six amperes), thus pro

viding ample range to select the optimum current for each particular sepa

ration.

This new instrument is also an efficient source of power for electrolytic

polishing, charging storage batteries, electroplating and many other appli

cations where direct current within its capacity is required.

The bakelite panel of the Electro Analyzer is engraved and filled with

permanent white. The sides of the case are also of bakelite to protect it

from Fumes and spattering.

Fisher Improved Electro Analyzer, for use with 110 volt, 50-60 cycle A.C. without electrodes or glass stirrer. Each $185.00

(Prices of platinum electa-odes on request)

Manufacturers-Distributors

2109 Locust St., St:. Louis (3), Mo.
Headquarters for Laboratory Supplies

New York (14), New York
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PLATINUM AND PALLADIUM CATALYSTS.
Salts and Solutions of the Platinum Metals.

ELECTRODES for electrolytic processes.

LABORATORY WARES of all description.
Boats, Liners. Stills and Retorts.

HIGHEST PRICES PAID
FOR SCRAP PLATINUM

THE principles and physical methods for carrying out routine
procedures more automatically are all about us if we will only
apply them intelligently. We predict that in the not too distant
future such apparatus will be common and that the fallibility of
human manipulation and attendant boredom will be largely
eliminated.

D URING the past year several editorials have highlighted new
and expanding activities of this publication, now called

ANALYTICAL CHEMISTRY. We intend to continue such discussions
in every issue. We have felt for some time that it is appropriate
to discuss informally points of view, meetings, new approaches
to analysis, and problems of academic and applied analysis.
Good editorial comment can crystallize and express opinions held
by each analyst and show where improvements can be made.

tl,p tl"t,I,/Nt .... ,-"1"",,,

IT IS encouraging to note that some universities are beginning
to appoint new faculty members who have a modern approach
to analysis. However, such appointments are rare and at the
preient writing will not affect the over-all approach to modern
analytical techniques which are now used in many industrial
laboratories. While qualitative and quantitative analysis have
Ii place in the curriculum, in teaching principles of chemistry and
the rudimentary techniques of classical methods, they do not
adequately present to the student how modern analysis is now
commonly done.

To some analysts a few of the papers published within the past
year and the column on instrumentation may seem a far cry from
the type of analysis for which they were trained in college. This
is true, but, unless those responsible for analysis in teaching and
in industrial laboratories employ these new techniques, they may
find other specialized groups becoming analysts. The view
point of these groups is too narrow, however, in that they think
primarily of the instrument and not of the problems which it can
solve. Every analytical group must include those who can use,
design, and build such equipment, but, over and above this,
there must be supervision of the proper balance for the precision
and accuracy of the method for which the instrument is to be used
and its relationship to other methods which may not involve
instruments.

THE New Brunswick Group of the New Jersey Section of the
ACS is collaborating with Rutgers University in sponsoring a
series of eight weekly lectures on advanced instrumental methods
by authorities in the field. The lectures, tentatively scheduled
to begin Feb. 5, and given at the graduate level, are designed for
chemists working in near-by industries. This is a highly credit
able venture, and we wish it success, with the hope that others
may be able to sponsor similar worth-while programs.

PAPERS reporting analytical developments during the war are
being released and received in our editorial offices in increasing
numbers. Some are strictly war applications developed to solve
a particular problem; others are broader in scope and represent
new approaches and new techniques for the analyst to use or
master. The paper by W. F. Libby, "Measurement of Radio
active Tracers", this issue, page 2, is representative of the broader
view. Papers which extend our horizon are always welcome, and
ANALYTICAL CHEMISTRY will continue to publish promptly all
such worth-while contributions.

WE INVITE YOUR INQUIRIES AND WILL BE GLAD
TO SEND ON REQUEST OUR NEW fOLDER 1-20,

"PLATINUM, GOLD & SILVER FOR
SCIENCE, INDUSTRY &THE ARTS"
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BECKMAN NEW MODEL H

GLASS ELECTRODE pH METER
For operation directly from standard 110-volt a.c. line

4923-A. 4923-F.

BECKMAN pH METER, Model H,line operated. A rugged, self-contained, direct reading instru
ment, with vacuum tube voltmeter type circuit, operating directly from standard IIO-volt a. c.
lines. For continuous pH measurements, acid-alkali titrations, etc. Equivalent in accuracy, de-
pendability and simplicity to the battery operated Model M. ~ ~

Range pH 0 to pH 7 and pH 7 to pH 14 in 0.1 pH divisions, a.nd -410 to +410 milli-
volts in 10 millivolt divisions. A switch permits selection of scales. In general, a prac- ~

tical accuracy of '"=0.05 pH can be expected over the range to pH 9.5l For use in the ~

range pH 9 to pH 14, Type E glass electrode, with low sodium ion error, is recommended
as an accessory.

With built-in temperature compensator, adjustable continuously over the range 0 to
100° C. Case is of cast aluminum, with crystal gray enamel finish, weight approx. 10 lbs.
The shielded glass electrode and companion calomel electrode are the same as supplied with
Type M pH Meter.

4923-A. Beckman pH Meter, Model H, for a.c. line operation, as above described, complete with
shielded glass electrode, calomel electrode, electrode holder, Pyrex beaker 50 ml, 100 ml bottle
of saturated KCl solution, and 1 pt. of Buffer -Mixture pH 7.0. With 5-ft. cord and
fused plug; for use on 100 to 130-volt, 50 to 60··;cyc.. a.c. only............... 180.00

4923-F. Electrode Support, Corrosion-Resistant,conaisting of base
of Coors porcelain, rod of aluminum alloy, supporting
rod for the electrode holder and clamp holder of nickel
plated brsss.............................. 4.65

4918-TIA. Glass Electrode, Type E, for use in the range pH 9 to
pH 14.................................... 11.00

4935-M. Electrometric Titration Outfit, consisting of Model H
pH Meter, as above described, and accessories as
shown in illustration. A combination which is espe
cially convenient for rapid acid-alkali titrations.
Titration accessories consist of bSBe and swinging shelf
of Coors porcelain, aluminum rod, Castaloy burette
clamp, paired burettes 50 ml in '!loths with angled
tips, two nickel-plated clamps, support for electrode
holder, Pyrex beaker 600 ml and motor driven glllss
stirrer with speed control rheostat for 115 volts, 60
cycles a.c.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 222.15

9682. Titration Accessories, only, without pH Meter or elec-
trodes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.15

4935-M.

ARTHUR H. THOMAS COMPANY
RETAI L-WHOLESALIE-EXPORT

LABORATORY APPARATUS AND REAGENTS
WEST WASHINGTON SQUARE, PHILADELPHIA 6, PA., U.S.A.

Cable Address "Balance," Philadelphia
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A 2-inch can open at the bottom and fastened to the bed .plate
dips into the dash pot, which is filled with a very heavy oil (Penn
sylvania steam-refined, viscosity 220 seconds Saybolt at 210 0 F.
or equivalent). The can is immersed 2 inches in t.he oil. The
cam-operated lift plate shown in the center has a vcrtical rise of
0.25 inch.

R.- 2000 OHMS
R;tSOOO OHMS

"'.Cz"'OOO MfO.

AN AL YT ICA L CHEMISTRY
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GALVANOMETER OSCILLATIO.' DAMPEIl

Lingane and Kerlinger (3) point out that compensation tech
nique is limited by wide oscillations of the galvanometer when the
current being compensated reaches a value 10 to 15 times larger
than the current being determined, and suggest the use of an elec
trolytic condenser of fairly high capacity across the Ayrton shunt
output to damp these oscillations. To cover a wide range of con
centrations several condensers are required, as there is an .opti
mum capacity for each combination of sensitivity and drop time.
To overcome this drawback Fill and Stock (1) devised an im
proved circuit in which a condenser was used across the Ayrton
shunt output and a variable resistance in series \vith the Ayrton
shunt center tap. This circuit damps effectively over a wide
range of sensitivity-drop time value.

RI

Figure 3. Vertical View of Mount
lnstrtnnenl and hed plate rerno"'ed

In both circuits the use of ordinary electrolytic condensers
leads to serious difficulty. The majority of electrolytic c~ndensers
commercially available contain internal e.m.f.'s of the order of
6 to 60 mv. Such potentials are sufficient to cause full-scale de
flections of the galvanometer. While high-capacity paper con
densers suitable for such damping circuits have been manufac
tured commercially, they are too bulky to be installed in the
Sargent-Heyrovsky Model XII polarograph. The circuit de
scribed is similar to that of Fill and Stock but avoids trouble due
to internal e.m.f.'s of electrolytic condensers.

The space requirement is approximately 1 X 2 X 2 inches. A
resistor (R" Figure 4) is placed in series with the low resistance
end of the Ayrton shunt and the anode. Two electrolytic con
densers (C, and C2, Figure 4) connected back to back are placed
in parallel ",ith the anode and the AYl'ton shunt center tap. The
pOints at which the resistance and capacitance are inserted
are entirely a matter of convenience and the circuit is basi
cally identical with the arrangement of Fill and Stock. Since
electrolytic condensers conduct current in only one direction, this
arrangement blocks the circuit to continuous direct current flow
and the e.m.f. of the condensers is inoperative.

The oscillation damper consists of a simple resistance-capacity
filter. The proper circuit values for the authors' instrument
were obtained by trial. The damper performed so well that the

Figure 4. Wiring Diagram for Modified Sar
gent-Heyrovsky Polarograph Model XII

design considerations were worked out and are pfesented below for
those who may wish to add such a circuit to other polarographs.

If it is assumed that the impedance of the-galvanometer is equal
to its direct current resistance, the resistance arm of the RC filter
is equal to the sum of the resistance of the galvanometer with its
associated Ayrton shunt and the 2200-0hm resistor placed in
series. (The actual resistance of most radio-type 'resistors may
deviate 20% from the rated value. This resist.or was rated at
2000 ohms.) The resistance of the galvanometer-Ayrt.on shunt
combination varies from about 1 ohm to a maximum of about 300
ohms. The capacity arm of the filter consists of two lOOO-mfd.
6-volt electrolytic condensers in series opposing. The effective
capacity of two identical condensers used in series in this manner
is half that of a single condenser. However, the capacity of an
electrolytic condenser is strongly dependent on the applied volt
age. Measurement by ballistic methods gave a value of 1250-mfd
effective capacity for the pair connected in series at a voltage of
64 mv. This voltage corresponds roughly to normal conditions
of use in the damper. If it is assumed that the reactance of the
condensers to alternating current of drop frequency is small
compared to the resistance in parallel, the damping factor, D,
by which the galvanometer oscillations are reduced is given by

t
D = 2 ... RC

where R is the total resistance in ohms, C is the effective capacity
in farads, and t is the drop time in seconds. Calculated and ob
served damping may be compared from data obtained from curves
similar to those shown in Figure 5. With the Ayrton shunt set
at a sensitivity of 50 (resistance of shunt-galvanometer combina
tion about 20 ohms or a total of about 2220 ohms in the resistance
leg of the filter) and a drop time of 3.8 seconds the calculated
damping factor is .

D 3.8 022
= 2... X 2220 X 1250 X 10 6 = .

while the observed damping factor is 0.18.

At first glance it may appear that smaller damping factors are
desirable. While there is considerable choice in the damping fac
tor employed, this technique has definite limitations. Damping is
achieved over a wide range of conditions at the expense of intro
ducing an iR drop in series with the cell. This alters the form of
the waves and a correction for this effect must be made in the de
termination of wave slopes and haLf-wave potentials.

For small damping factors a second effect can be troublesome.
The effect of the damper is to increase the effective period of the
galvanometer. If this increase in period is large enough, the
galvanometer will lag so far behind the potential changes that
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The one on the voltage control was removed and the second was
moved from the current control into series with the battery lead.
In Figure 4 is shown the circuit diagram for the instrument after
all the above modifications were made.

In Figure 5 are shown four curves obtained on a solution 0.005 .
M in cadmium, and 0.0005 !It in zinc in 0.1 N potassium chloride
containing a trace of hydrochloric acid. Methyl red (0.001 %)
was used as a maximum suppressor. Curve 1 was obtained at a.
sensitivity of 100 'without the damper. Curve 2 was obtained at
the same sensitivity with the dan1per in operation. Curve 3 shows.
the zinc wave at a sensitivity of 20 after compensation without
the damper. Curve 4 was obtained with the damper under the
same conditions as curve 3.

The sman irregularities in curves I, III, and IV of Figure 5 are
believed to be due to vibration of the capillary. The cell and capil
lary are attached to a rigid support which rests on a felt pad. The
'support is not 'connected to the wall. A mount for· the cell as
sembly based on the principles use. for the instrument does not
appear to be practical, because of constructional difficulties. The
small irregularities shown do not appear appreciably to affect the
results obtained with the instrument.

POLAROGRAPH CELL FOR ROUTINE. USE

The polarograph cell for routine use by nontechnical personnel
should be constructed from standard items replaceable from stock
in caSe of breakage. As many components as possible should be
fixed in place to reduce manual manipulation .to a' minimum.
ACCessories not in routine use, such as reference electrodes, should
be omitted.

In Figure 6 is shown a cell which the authors believe. meets
these requirements for most routine uses better than any they
have found described in the iiterature. The construction is evi-

I.... CAPILl ARy

TIPT~U~~:~,-=""---+---1I--tt--_'lI'

WATEA JACKET INLET_ -

Figure 5. CUrves Obtained on Solution 0.005 M in
CadJUiuJU and 0.0005 M in Zinc in 0.1 N PotassiuJU
. Chloride Containing Trace of Hydrochloric Acid

0.001 % D1ethyl red
I. Sensitivity 100 undamped

II. Sensitivity 100 dan>ped
III. Zn compensated, sensitivity 20 undamped
IV. Zn coD1pensated, sensitivity 20 daD1ped

waves will show little or no straight portion on the rise or plateau.
This trouble can be reduced partially by decreasing the rate of
increase of potential to the lowest value which gives satisfactory
breaks. The size of damping factor should' be selected with the
possible uses of the instrument in mind.

This damper has been in use on the authors'
instrument for over nine months and has proved
extremely satisfactory. It is installed with a
double pole-doJlble throw switch to remove it
from the circuit if desired. However, it is used
on all waves because the reduction of the oscilla-
tions on normal waves gives some increase in the
precision of measurement.

In order to realize the full advantage of the
damper, the compensator which is part of the
Sargent Model XII polarograph was somewhat
modified.

As originally supplied the compensator voltage
control was a 100G-ohm radio-type potentiom
eter with a 270 0 rotation. This unit (R2) was
replaced with a 5GOO-ohm 100turn (3600 0 rota
tion) Helipot (Helipot Corp., 1011 Mission St.,
South Pasadena, Calif., Catalog No. 680-H).
This potentiometer extends the range of the
compensator 37% and, more important, avoids
the jumpy behavior apparent in the upper 20%
o( the old compensator voltage range. The
original compensator had two shut-off switches.

Figure 6. Polarograph Cell

SCHEMATIC ELEVATION
NO SCALE

The weighing bottle and tall form bealeer are _mbled as a unit
on the No. 11 stopper and wired In piece. Tha weter ieclcet lines
we left long so that the cell may be lICcessible for cleaning. The
rest of the apparatus Is· rigidly clamped In pleca on a Ylbration""'"
support

TRUE PLAN
NO. SCALE
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dent from the drawing and requi;es no comment. A standpipe
of the type described by Lingane and Laitinen (4) is used with this
cell. If desired, a silver-silver chloride electrode of the type de
scribed by Lingane (2) may be used in place of the mercury pool.

This cell has been used fer acid, alkaline, and neutral media for
several months and no trace of contamination from the stainless
steel capillaries has been detected.

This convenient, compact, and rugged cell has proved itself in
continuous service for several months on one capillary.

ANALYTICAL CHEMISTRY
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Dielectric Identity Test 'for Plasticizers
Polyvinyl Chloride Plastics Type

MYRON A. ELLIOTI, A. RUSSELLJONES', AND LUTHER B. LOCKHART

Naval Research Laboratory, Washington, D. C.

A new type of cell and method are described for the
rapid determination of the dielectric properties of
sxnall saxnples of plasticizers as a function of texn
perature. Since these xnaterials have characteristic
loss factor-temperature curves that are sensitive to
contamination by significant amounts of practically
any foreign xnaterial, such dielectric data are valu
able as an identity or acceptance test. Although the
procedure has been applied to some plasticizers in'
particular, it xna)' be used on nearly all electrically

B ECAUSE of shortages of materials during the past few years,
it has sometimes been difficult to maintain uniform quality

in manufactured products. One likely cause for variation in the
electrical and mechanical properties of plastics made from the
vinyl chloride polymers was variation in the plasticizers. The
electrical method, as described herein, was found to be a conveni
ent and reliable procedure for establishing the practical identity
of a plasticizer from a given polyvinyl chloride product with that
from previously manufactured batch~of the same product. It is
a comparison method whereby the unknown is compared to a
standard. The method is EOt sensitive to traces of impurities but
will indicate the presence of foreign materials in a plasticizer if
they are in quantities sufficiently great to affect the mechanical or
electrical properties of the finished plastic. This method is not
proposed as a general analytical tool, but it is recommended for
identity and acceptance test purposes. It should also be useful as
a control test in plasticizer manufacture and in the manufacture
of chlorinated or other polar organic liquids.

No general scheme has yet been devised for the systematic
analysis of plasticizers. The conventional chemical tests are
used for phOsphorus, chlorine, phthalate, etc. Physical properties
such as refractive index and specific gravity are also an aid in
identifying these materials. In this work, advantage is taken of
the above conventional procedures in devising methods of identifi
cation for the kind of plasticizers found in the electrical in,sulation
of synthetic resin-insulated Navy cables. Advantage is also
taken of a new method which is based on the fact that each plas
ticizer or mixture of plasticizers shows a characteristic variation
of dielectric constant and loss factor (anomalous dispersion) with
change in temperature when the measurements are made at high
radio frequencies. This method is new only in its application as

1 Pr""ent addr""". University of Wisoonsin, Madison, Wi•.

polar organic liquids. The xnethod involves the ex
traction of a sxnall quantity of the plasticizer from a
resin and then the deterxnination of the electrical
properties of this plasticizer at a frequency of 10 Mc.
as a function of texnperature. Each type of plasti
cizer gave a reproducible curve different from that
of the others. Sixnple qualitative chemical tests
were found valuabl,e for confirxnation purposes on
soxne types of plasticizers. Refractive index deter
minations gave useful supplemental information.

an identity test for plasticizers and other organic liquids. The
anomalous dispersion of the dielectric constant is a well-known
phenomenon and is discussed in many publications (1-4, 6, 9).
Because of the polar nature of plasticizers, electrical methods are
well adapted to their characterization. The only problem here is
the development of methods that are simple and rapid enough to
be used in a routine testing laboratory.

THEORY

All the plasticizers used with polyvinyl chloride fall into a gen
eral class of liquids that are polar but not ionized. When such
liquids are placed in an electrostatic field, the molecules tend to
become oriented because of electrical interaction between the elec
tric dipoles in the molecules and the field. When this field is al
ternating, the molecules tend to follow it and so are turned first in
one direction and then in the other. If the alternations of the
field are sufficiently rapid, the molecules can no longer follow, but
remain in a random state. Under these high-frequency conditions
the liquid has the low dielectric constant and low loss factor of a
nonpolar medium. At intermediate frequencies where the mole
cules can become partly oriented, 'the dielectric constant has an
intermediate value while the dielectric loss in the liquid is at a
maximum or peak. At low frequencies where the molecules be
come oriented to the maximum extent their thermal motion per
mits, the dielectric constant reaches its highest value (static
value), while the loss factor drops to a low value again.

This anomalous dispersion of the dielectric constant was first
observed by Drude in 1897. In 1913 Debye gave the theoretical
interpretation of this phenomenon that is generally accepted to
day. Since the application of the Debye theory to the anomalous

, dispersion of the dielectric constant of liquids has been given in
detail (1,2), it is not necessary to give an outline here.
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Figure 1. Dielectric Test Cell for Liquids

Reasonable values for the molecular weights of some materials
have been obtained from dielectric constant dispersion measure
ments (4, 9), although the assumptions involved do not always
permit quantitative calculations to be made. There is, however,
a definite correlation between molecular properties (size, shape,
dipole moment, etc.) and electrical properties of the liquid at
various temperatures and frequencies. This correlation is the
basis for using electrical measurements as an identity test for
plasticizers. No attempt is made here to calculate molecular
sizes or shapes of plasticizer molecules, but comparisons are made
only between the type of curve shown by one plasticizer and that
shown by another.

Since the viscosity of the liquid medium in which the molecules
are suspended is a function of temperature, it follows that the
speed at which these molecules can orient in an alternating field
also depends on the temperature. Temperature can therefore be
used as the variable to obtain the anomalous dispersion curve
while frequency is held constant. The frequency must be such
that the anomalous dispersion range of the material under study
is covered. Since it is much simpler experimentally to vary tem
perature than to vary frequency, the data obtained in this work
are on the basis of constant frequency (10 Mc.) and variable
temperature (_50 0 to +50 0 C.).

EXPERIM.ENTAL

Extraction of Plasticizer. Vario~s methods were tried for the
separation of the. plasticizer from the synthetic resin insulation.
One method depends on dissolving the insulation in hot diisopro
pyl ketone and precipitating the resin by adding an excess of ethyl
alcohol. Details are given below. Another method involves a
continuous extraction of the material in a Soxhlet extractor.
The following liquids were tried as solvents fOl; the plasticizer:
acetone, benzene, hexane, ethyl alcohol, constantc-boiling acetone
methanol mixture, and constant-boiling benzene-methanol mix
ture.

Acetone was observed to dissolve excessive amounts of the resin
during the 4-hour extraction period;' it was considered unsatis
factory. Benzene and the acetone-methanol mixture also dis
solved enough resin during this 4-hour extraetion period to
necessitate '80 precipitation of the nisin later by the addition of
excess ethyl alcohol. An overnight extraction with hexane did
not dissolve any resin, but the re!J1oval of the plasticizer from the
resin was incomplete. The same was true for the alcohol extrac
tion. Whether benzene, hexane, or alcohol is used for the extrac-
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. tion depends on the results desired. If it is desired to remove such
materials as lubricants and chlorinated naphthalenes from the
synthetic resin insulation, benzene or hexane iihould be employed.
If it is desired to extract as little as possible of these alcohol
insoluble materials, the alcohol should be used for the extraction.
.The. best all-arowid ·solvent for the extfilictWn .of plasticizer. for
identity test purposes was found to be the constant-boiling ben
zene-methanol mixture.

In general, it may be said that anyone of the above solvents
could be used for the extraction. It is necessary, however, that
the same liquid always be used and the conditions of the extrac
tion be kept constant. If any resin is dissolved during the ex-
traction it must be precipitated later with alcohol. ,

The constant-boiling benzene-methanol mixture (benzene 60%,
methanol 40%, boiling point 58 0 C.) gave satisfactory results for
an overnight extraction (20 hours). The plasticizer was 80 to 98%
removed, depending on the type of plastic, while no noticeable
amount of resin was dissolved. The procedure for extraction us
ing this solvent is as follows:

Place 6 grams of finely chopped (about 2Q-mesh) sample in a
Wiley-Richardson type of extraction apparatus and add 50 ml. of
a prepared mixture of 60% benzene and 40% methanol (by vol·
ume). Extract for 20 hours and allow tP cool. Pour the ex
tract (filter if any precipitate is present) into a beaker and remove
the volatile solvent by evaporating on a steam bath. Add about
40 ml. of ethanol and filter if any precipitate is formed. It may
be necessary to allow the mixture to stand a few minutes before
filtering in order to give the.precipitate time to coagulate. Again
evaporate the volatile solvent from the plasticizer on a steam
bath. This addition of alcohol and second. evapora~ion on the
steam bath should be omitted if it is desired to retain any ma
terials in the extract which are relatively insoluble in alcohol;
Such materials include lubricants, halowaxes, or other alcohol-
insoluble .components that may have been extracted. .

After the steam bath evaporation has been completed, .p~li.Ce

the plasticizer (contained in an open, wide-mouthed dish) in a
vacuum ovenat.ll0° C. and atmospheric pressure for 0.75 hour.
Then evacuate the oven to a pressure of less than 3 rom. of mer
cury for another 0.75 hour. Remove the plasticizer and place
it in a desiccator until the electrical measurements are made. It
is important to .control the vacuum oven treatment carefully,
since too little evaporation will not remove all the solvent, while
too much will result in loss of plasticizer. and possible fractiona
tion.

. Electrical Measurements. The cell in which the liquid was put'
for electrical measurements is shown in Figures 1 and 2. It is of a,
new design that requires very little sample (0.3 ml.) and can be '
cleaned and refilled quickly. Its principal components (see Figure
2) are:

1. Connector to ground terminal of Twin-T circuit
2. Connector to high terminal of Twin-T circuit
3. Ground connecting bar (brass)
5. Base of cell (brass)
6. Cell housing (phenolic plastic)

10. Support for hi~h terminal (polystyrene)
12. Bushing (brass)
15. Collar fo.r b!1Shing (brass) .
17. Contact spring (phosphor bronze)' , .
20. Silver-plated phenolic tube, 1.88 cm. (0.75-inch) di~eter
21. Brass plug threaded into 20 ..' .
22. Invar plug threaded into 20 and cemented into 37. Also

high electrode. Inorganic cement Insa-lute used.
25. Grounded electrode (gold~plated brass)
27. Cavity holding liquid under test '.
28. Connecting groove to allow for'expansion of test liquid
32. Retainer ring for 37
36. Pressure spring. to hold 37 (phosphor bronze)
37. Quartz disk insulator for 22
40. Silver-plated phenolic tube, 10 cm. (4 inches) in diameter
41. Brass'ring attached to 40
45. Polystyrene baflles
46. PolystyreIte tube, 2.5 cm. (I-inch) diameter
49. Inner wa.ll of dry ice bucket
50. Cell wall (4-inch diameter brass tube)
51. Cover' (phen,olic)
52 and 56. Thermometer well
55. Thermometer
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Factors Affecting Constancy of Analytical Weights. Archibald
Craig, Mars, Pa.

MOST brass weights are coated with gold, rhodium, or lacquer.
Both gold and lacquer are subject to weari rhodium makes

an excellent coating, and apparently chromium is at least as
good. Unfortunately, most of the chromium-plated weights
now in use have other and unnecessary defects, notably lead
filling. Weights made entirely of noncorroding alloys require
no coating.

Two-piece weights have cavities in which is placed enough
loose metal to bring the weight up to standard. Since lead is
soft and has a high density, a larger mass can be put into a weight
cavity than of any other base metal. This gives a greater
tolerance in the preliminary lathe work and makes fewer re
jections necessary.

Urifortunately, lead oxidizes rapidly and is converted into a
basic carbonate. Weights filled with it may gain more than
they lose by wear, particularly if kept for standards. Since the
material is added to correct for irregular lathe work, some weights
need little or no addition and others are packed full. Weight
changes, therefore, are irregular.

When such a set is corrected, it may be possible to replace
the lead with tm or brass, but one or two weights in a set are
likely to be too light, and the lead has' to be retained or the
correction made by an outside addition. Tantalum, which
also has a high density, is so hard that its use is practical only
for _manufacturers,

For these reasons, the best American makers have for several
years used either tin or brass as added materiaL Tin is easily
cut and rammed into the cavity, has nearly the same density a~

brass, and is equally resistant to corrosion.
Cheap German weights containing lead were formerly imported

in great numbers, as not many buyers were aware of their defect,
Since the war started, some American makers have undertaken
to supply the demand for cheap weights, for the most part using
lead as added material. Great pains have been taken to give
them a fine surface finish, and their defective interiors have been
generally overlooked.

There- are several causes of variability in weights aside from
added material, but they are all very small in comparison with
that due to lead.

Lacquered weights have a tendency to gain on standing; a
one-piece 20-gram weight coated with the lacquer used for
hardware gained 0.10 mg, in one year. A set of two-piece weights
coated with Bakelite and containing tin in 5 years gained °to
0,03 mg. over the Bureau of Standards certificate value. A
rhodium-plated one-piece 20-gram weight showed no change
after 5 years, while a one-piece stainless steel 20-gram weight
gained 0.02 mg. in the same time. Rhodium-plated two-piece
weights sometimes show a gain of a few hundredths gram after
several years' standing. These gains are negligible in weights
used for analysis, as loss from wear exceeds them,

On the other hand, lead in the interior of a weight will gain
much more rapidly and continuously. The lead may be com
pletely converted to a white powder, and the mass increase,
amounting to several milligrams, is as much as 20% over the
original lead added. 'When a weight shows a gain of more than
0.25 mg., lead is always present.

Formerly, the National Bureau of Standards accepted weights
containing lead for certification, and many sets 5 or 10 years
old have gained so much that the certificates are valueless so
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far as the gram weights are concerned. The bureau has made
the following requirement i~ regard to lead adjusting material.

Effective July 1, 1945, new or reconditioned weights which
contain lead adjusting material will not be accepted for test
under any of the recognized classes of standard weights, except
Class C weights in use before the effective date may still be tested
even though they contain lead adjusting material.

If inspection reveals prohibited adjusting material in new or
reconditioned weights the bureau will not be obligated to readjust
the rejected weights to the values they had before inspection.

Explosion in Determination of Cobalt as Potassium Cobalti
nitrite. D. B. Broughton, M. E. Laing, and R. L. Went
worth, Division of Industrial Cooperation, Massachusetts
Institute of Technology, Gambrid~e, Mass.

I N carrying out an analytical procedure involving precipitation
- of cobalt as potassium cobaltinitrite, a violent explosion was
recently experienced.

The procedure was carried out, as described in various quanti
tative analysis texts, by adding a solution of potassium nitrite
to a solution of cobaltous nitrate buffered with sodium acetate
and acetic acid. After standing warm, overrnght, the precipitate
of potassium cobaltinitrite was filtered out. Since the filtrate
contained a little colloid which had passed the filter, it was
heated further over a low flame to coagulate the colloid. In
this period, evaporation reduced the volume of the filtrate by
about one half. The liquid then turned purple and exploded
violently. The flask was shattered, and the wire gauze on which
it had rested was bent into a hemisphere.

Presumably, the only constituents in the filtrate were sodium
acetate; acetic acid, sodium nitrite, sodium nitrate, and a trace
of cobalt.

The experiment has been repeated several times, and explo
sions invariably result, even when the filtrate'is apparently clear
and free from colloid. MixturesQf sodium acetate, acetic acid,
and sodium nitrite, in the absence of- cobalt, do not explode.

It is possible that the 'purpk color appearing on heating the
filtrate represents the formation of a new- nitro- or nitritocobalt
complex, formed from traces of cobalt, and that this material
exploded on continued heating.

This procedure (omitting evaporation of the filtrate) is de
scribed throughout the literature, without mention of hazard.
It appears advisable to avoid prolonged heating and evaporation
of these solutions and to discard immediately if a blue or purple
coloration appears.

Drying Glassware with Alcohol and Ether. Frederic E. Holmes,
6515 Blueridge Ave., Cincinnati 13, Ohio.

THE old idea persists that glassware can be rendered absolutely
dry by rinsing with alcohol and then ether. In the clinical

laboratory the remark is often heard, "Hemolysis of the blood
cannot be due to moisture: the pipet was rinsed with alcohol and
ether." As a matter of fact, the chilling produced by drawing
air over a glass surface wet with ether usually results in deposi
tion of a film or fine "fog" of moisture on the glass. If!1, pipet
is set aside at this point, a visible droplet of water may collect.
However, if air is passed over the glass surface for only a few
seconds or a minute or two, depending upon conditions, the thin
film of moisture is evaporated. Some criterion other than the
mere rinsing with alcohol and ether must be used to determine
when the glass is dry.
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The EMIL GREINER COMPANY
Announces Its Appointment As

DISTRIBUTING AGENT

21 A

for the TODD HYDRO-VAC PUMP*
Operating efficiently in the presence of moisture and non
condensable or corrosive vapors, the new calibrated
TODD HYDRO-VAC PUMP,* a specially designed all
glass, mercury diffusion pump, rapidly produces an ulti
mate vacuum of 0.00001 <0.01 micron} of mercury. Used in
series with a water aspirator pump, this compact pump is
very useful as a general source of vacuum; also highly rec
ommended for numerous laboratory vacuum operations
evolving moisture, non-condensable or corrosive vapors
that would damage or prohibit the use of a mechanical
pump. The forepump is an ordinary water aspirator pump
capable of producing 25 mm. of vacuum or better.

The new TODD HYDRO-VAC PUMP* may also be advan
tageously used in series with an ordinary mechamcal
pump as the forepump, instead of the aspirator pump, to
give an ultimate vacuum which is so low that it shows an
apparept zero pressure reading when measured in all
glass system with a very sensitive McLeod gauge
<0.000002 mm. of mercury or better>.

•

TODD·HYDRO·VAC PUMp·
Recommended lor

Vacuum distillations
Vacuum fractionations
Vacuum .xtrations
Vacuum sublimations
Vacuum pyrolys.s
Drying app<lfatus of th. Abderhalden

type
Molecular still distl11ations
Drying high bolling liquids in bulk
ADd many other vacuum operations in

chemlcll1, physical and biological
laboratories.

OPERATIONAL DATA

Ultimate vacuum 01 0.00001 Mm. (0.01 micron).
(With water aspirator lorepump.)

Ultimate vacuum 01 0.000002 mm.. (0.002 mi
cron) or better. (With mechanical lore
pump.)

Calibrated for maximum vacuum.

Maintains 100% 01 original efficiency on pro
longed use.

Not damaged by moisture, non-condensable
or corrosive vapors.

Very efficient due to high vapor velocity jet
construction.

Rapid evacuation 01 apparatuses.
Automatic and silent operation.
Requires °no maintenance.
Easily clelIOed.
Mercury reservoir gas or electrically heated.

Available lor Immediate Delivery

PHYSICAL DATA
Construction ......_...._."......._.... _Pyrex glass
Amount 01 mercury required l pound
Height _ _ __ _ _ _ 13 inches
Weight (without mercury) _._ _ .l pound
Table space occupied...._9 sq. in. approx.

•
TODD HYDRO-VAC PUMP as shown, cali
brated but without insulation and mercury.
Complete operating Instructions included

$25.00

°The name "HYDRO .. VAC" Is reglslered In
the United States Patent Of/ice, and desig
nates a product destgned and manufac
tured solely by the TODD SCIENTIFIC
COMPANY.

Tl-I~ I;MIL GR~IN(;R. CO.
161 SIXTH AVENUE NEW YORK 13, N. Y.

New England Ollice: 112 BROADWAY, CAMBRIDGE, MASSACHUSETTS
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