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Among chemists, the morning coffee-break is a well-established custom. During
these informal symposia many worth-while data are exchanged. We should like
to sit in and tell you about some of our 1,000 plus MERCK LABORATORY CHEMICALS.

UNIVERSAL CRGANIC
SOLVENT

DIMETHYLFORMAMIDE MERCK, like
rmoney, has unusually wide appeal. Its
low evaporation rate and ability to lure
complex organics into solution have
made it popular with all kinds of
chromatographers. Feed Chemists on
the other hand report Dimethylforma-
mide is frankly indispensable in the
determination of NiCarbazin, a new
type of drug used to prevent coccidiosis
in poultry. Also. protein chemists are
intrigued—finding Dimethylformamide
with its high dielectric properties dandy
as a reaction solvent for amino acids.
In fact, if it’s organic and tough to
dissolve, reach for the Dimethylforma-
mide and watch your fingers, Doctor!
Skeptics should send for our technical
data sheet.

PULL-DOWN POWER

This is one for

the biology

boys. Trichloro-
acetic Acid’s major
claim to fame s its
ability to precipitate
protein. So if you
are looking for
albumin in urine

or non-protein

nitrogen in blood, here is a chemical
that will give you gobs of protein-
loaded precipitates or protein-free fil-
trates. Of course, if you have other
interests like wanting to decalcify your
mother-in-law, Trichloroacetic is good
for that too. For the ultimate in protein
pull-down power, just remember to
specify TRICHLOROACETIC AcID MERCK
REAGENT.

BLACK FAT

Every so often some histologist or
pathologist gets to wondering if the
tissue he’s looking at under his micro-
scope really contains fat. If doubt per-
sists, a small bit of tissue is dunked in a
solution of OsMIuM TETROXIDE MERCK
REAGENT and the fat comes up black.
This proves that the cells contain fat
and not some artifacts due to poor fix-
ing technic. Other familiar uses include
hydroxylating lonesome double bonds
and catalyzing certain oxidations with
ceric sulfate. (A well-known example is
speed-up of the balky reaction between
arsenious acid and ceric sulfate.)OsMIuUM
TETROXIDE MERCK REAGENT is ‘“‘the
most,” but keep its vaposs out of eyes,

sees

respiratory tract, and away from skin.
Otherwise—BLACK FAT!

SPECTROGRAPHERS’
DEGREASING AGENT

This use of Methylene Chloride Spectro
Grade will not make a hit with the
stockroom guardians but we mention it
solely for the romantically inclined,
realizing that speed is sometimes of the
essence. Of course, what really makes
this Merck reagent attractive to spec-
trographers is its superior transparency
at wavelengths below 270 mu.This key
advantage plus solvent properties that
parallel chloroform without phosgene
formation, and ab.p. (40°C) lower than
chloroform makes it obvious why more
and more of you are reaching for METH-
YLENE CHLORIDE MERCK SPECTRO
GRADE.

MERCK
LABORATORY
CHEMICALS

© Merck & Co., Inc.
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Slowing down the leucocytes

Magnification of blood sample from leukemia victim, showing extreme
white cell-to-red cell imbalance. White cell level 250 times greater than normal.

Beckman /DK Automatic Recording Spectrophotometer
speeds research in leukemia

Seeking to stop leukemia, medical scientists have learned
how to slow it down. Inhibitors have been found that tem-
porarily stop the abnormal production of leucocytes, white
blood cells. But, because the body develops resistance to
these present inhibitors, white cell metabolism must be
better understood and more selective inhibitors discovered
to permanently stop abnormal production of leucocytes.

Leucocyte-inhibitor reaction is studied by introducing a
radioactive assimilate into the environment of leucocyte
samples, both in the presence and in the absence of an
inhibitor. To determine what metabolic use the leucocytes
make of the radioactive substance and what effect the inhib-
itor has on this process is a big analytical job.

Beckman DK-2 gets the job done twenty times faster

A More time A typical experiment of this type involves the collection of

g o 1,000 fractions, measuring each fraction on a spectrophoto-

f.or Mmore Progress meter for ultraviolet absgrption, and plotting results — an

inresearch . .. almost insurmountable task without a high-speed auto-
matic instrument. The medical researchers faced with mak-
ing these thousands of analyses have found that the Beck-
man DK-2 Automatic Recording Spectrophotometer is
20 times faster than manual measurement and recording.

Whenever analysis in ultraviolet, visible, or near-infrared
ranges is required, the speed and precision of the Beckman
DK-2 can accelerate research significantly. For details, see
your Beckman dealer, or request Data File 2L-27-15.

Beckman—’/

Scientific Instruments Division
2500 Fullerton Road, Fullerton, California

with the Beckman DK-2
Recording Spectrophotometer a division of Beckman Instruments. Inc.

Responsible new positions in engineering, manufacturing, technical marketing. Write for Career File 10.

For further information, circle number 3 A on Readers’ Service Card, page 77 A
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THIS MOMNTHS'S COVER

High radiation levels encountered in
"hot'" cells present challenging prob-
lems in onalytical instrumentation.
Ruggedness, accuracy, crd resistance
tc radiation damage are typical
requirements. Equipmart used in the
high radiation level, analytical facil-
ity at Oak Ridge National Labora-
“ories includes (left t> right) an
cutotitrator, magnetic stirrer, grat-
ing spectrophotometer, and servo-
operated pipettor. Other facets of
atomic age analytical instrumenta-
tion problems appear in the editorial,
page 863, and the Laboratory of the
Month, page 49 A.  This subject will
also be discussed at the Summer
Symposium at Purdue June 13 to 15
(see program, April issue, page 21A).
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NOW...

you can make

MOISTURE
TESTS IN
MINUTES

with the fully automatic ALL the operator has to do is load the pan
and set the timer and heat control to get

l R quick, accurate, permenently recorded mois-

i ture readings of granular solids, pastes,

M o l s T u R E liquids, waxes or anything else that can be

dried by heat.

— M A‘T I c The portable IR Moisture-Matic, a product of

Moore-Miiford Corporation, utilizes far in-

frared for highest absorption and rapid, even
B A I_ A N c E heating, and has both a self-contained timer
i and variable heat control between 30 and 600
watts. The motor driven torsion balance
\ automatically weighs the sample after the
test, and the moisture percentis retained on
Tests anything that a 3 digit counter to the nearest 0.1 percent.
Operates on 115-volts, 60 cycles AC.

All components are of instrument quality to
assure long life without maintenance ex-
pense. For guaranteed accuracy and speed
the instrument in your moisture testing, ask your Scientific

do the rest. Products representative for a demonstration
or write us today.

! can be oven-dried...
i just load...set time
and heat...and let

IR Moisture-Matic Balance
complete, ready for use...

$325°°

Scientific Products—a single source for all laboratory supplies and equip-
ment—offers a complete selection of moisture testers for every application.

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

MNaw York e Chicago s Kansas City ¢« Minneapolis » Atlanta ¢« Washington ¢ Dallas
Los Angeles ¢ San Francisco

For further information. circle number 6 A on Readers’ Service Card. page 77 A
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N'M'R aft wor k ... a 3 year progress report fﬁ%

(Nuclear Magnetic Resoncnce)

ia

17 ot aseries...1955 Compare these early and late examples from Varian s

“This is N-M-R at Work'" series. N-M-R Spectroscopy has
Y
| _(Number 17 of a series) come this far in three short years.
H' SPECTRUM OF STYRENE
DATA INTERPRETATION When the spinning sample technique dramatically
Vinyl 1} ld h: teristi f . . . . .
Sample: Styrene e e e improved N-M-R resolution, this was reported in the series.
: 7 N . cH--CH. the scale he!nw Ihe interaction of the vinyl radical ettt o . =
Volume: .03 cc. i with the benzene ring results in an electron distribution When Varian's “Super Stabilizer"” extended the time-
Frequency: 30 me. | Yk mana B have boun ienriiod bility of th lied ictield |
Field: 7,050 gauss N with the proton adjacent to the ring, peak C with one of staoi l.')’ of the app l? magr!ei:": e = toana "]os'
b the Cha giolonn; nf peals 1 and L ih e other O unbelievable 1 part in 100 million, this too was imme-
4 oin] ! 5
TS hthgauss sec. o by el et L] diately reported in %22 of the series. These technical
with the coupling through me double bond. The peak - - - .
Zero of reference: H:0 175 s of all " improvements have been achieved with careful attention
enzene rings. e n % -
i NTLEAR MAGNETIC EESONANCE SHIFT RELATIVE 10 SEFERENGE to compatibility; the earliest instruments are inherently
(PARTS PER MILLION): (H-H()/H, capable of the high degree of performance available today.
When the series began, there were but three Varian
‘ Spectrometers in existence. Today they are spread
throughout the free world in Universities, Industry and
Government. Not only has the N-M-R series developed
into a steady progress report, but in many cases it

has included examples which were original contributions
to scientific knowledge — an unusual occurrence,
we believe, in advertising.

17 of a series...1957 H!' SPECTRUM OF STYRENE

INTERPRETATION: The application of a higher magnetic field each of the three vinyl protons coupled to the remaining two.

(9400 gauss) and the greatly enhanced resolution obtained The approximate values of the coupling constants are given

with the use of a flux stabilizer has shown that the interpreta- below in cycles per second, and the chemical shifts are given

tion given in No. 17 was only partially correct. The specirum in parts per million. It is thought that the largest coupling is

below shows twelve lines in groups of four, corresponding to associated with the protons which are trans— to one another.
RING PROTONS CH PROTON CH, PROTONS

~/.Oppm

g ' L&

bt
i

Full technical information on both N-M-R and E-P-R Spectroscopy
and the complete *'N-M-R at Work'' series will be included.

Write for our latest Radio Frequency Spectroscopy Bulletin (Vol. 2-%1). @

DIVISION

PALO ALTO 4, CALIFORNIA
For further information, circle number 7 A on Readers’ Service Card, page 77 A
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NEW! ¢.P. NITRIC ACID IN THE FIRST

NONRETURNABLE CASE and BOTTLES!

...another new packaging development from Bz A

No Returns! No Deposits! Now B&A brirgs
industry the first practical, low-cost, “single
trip” case for C.P. Nitric Acid with non-
returnable bottles. The specially designed,
wire-hound wood box hclds six five-pint bot-
tl=s . . . eliminates deposits, record keeping,
tka trouble of making returns.

Save Time, Trouble, Money! With this “sin-
gle trip” unit, there are no return freizht
charges to pay, and incoming freight costs
are less. The throw-awzy case and bottles
are lighter than returnazle units. For most
users, the modest increased charge on ihe

BAKER & ADAMSON®

Reagents

/7 GENERAL CHEMICAL DIVISION
4 ALLIED CHEMICAL & DYE CORPORATION
40 Rector Street, New York 6, N. Y.

tlanta * Baltimore* » Birmingham* » Boston* * Bridgeport* » Buffalo* » Charlotte* » Chicago* ¢ Cleveland* + Denver* * Detroit* * Houston*
mazoo * Los Angeles* « Milwaukee * Minneapolis * New York* * Philadelphia* « Pittsburgh* * Providence* « St. Louis* * San Francisco*
Seat.le » Keanew.ck* and Yakima (Wash.) In Canada: The Nichols Chemical Company, Limited * Montreal® * Toronto* ¢ Vancouver*

“single trip” case will be more than offset
by direct freight savings as well as by re-
duced handling and accounting costs.

Safer, More Convenient! The new B&A case
is sturdy and strong, yet more compact,
easier to handle, easier to store. Fully com-
plies with ICC specification 16A.

Order Now! The new units are ready for
shipment from many of B&A’s distributing
points, coast to coast. For information on
availability in your area, phone or write
your nearest B&A office listed below.

For further in‘ormation, circle number 8 A on Readers’ Service Card, page 77 A
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)
Bricar ¥

“'Single trip"” fiberboard
cases and bottles ulso
available for shipment of:

SULFURIC ACID
95.5-96.5%, Reagent, A.C.S.
(Se. Gr. 1.84)

HYDROCHLORIC ACID
37-38%., Reagent, A.C.S.
(Sp. Gr. 1.18)

ACETIC ACID
Glacial, Reagent, A.C.S.

AMMONIUM HYDROXIDE
Reagent, A.C.S.
(Sp. Gr. 0.90)

*Complete stocks carried here.



REPORT FOR ANALYSTS

Figure 1. Bausch & Lomb’s dual grating spectrograph
may also be furnished with a single grating having
twice the speed of the gratings normally supplied

fying line identification

Figure 2. Jarrell-Ash Co. Ebert Spectrograph with the order
sorter on the optical bar and the Varisource excitation unit under-
neath. The order sorter separates various spectral orders simpli-

New Horizons for Emission Spectrochemical Analysis

The field of emission spectrochemical analysis is again on the move.

Not

content with their extensive role in industry and research, restless spectrog-
raphers are reaching out further into new frontiers of analytical chemistry.
To appreciate these developments, the author is presenting a bird’s-eye view
of the over-all field today, summarizing those shortcomings which are so
rapidly being overcome

TP HE emission spectograph iz at

present capable of direct measure-
ments down to 1 p.p.m. of many ele-
ments, especially metals which have
simple spectra. Tor elements with
more complex spectra, such as the rare
earths, platinum, and trans-uranium
groups, the sensitivity is not quite so
good, approaching 0.59; concentration
for a few. Various preconcentration
techniques may be coupled with the
spectrographic technique, however, to
improve sensitivity. Simply ashing an
organic substance, for example, will
permit a bundredfold improvement in
the limit of detection.

These detection thresholds are being
pushed back further through advanced
instrumentation and techniques. Two
new spectrographs (Iigures 1 and 2)
with vastly higher dispersion and reso-
lution than available heretofore are
said to offer much more sensitivity.
Increased dispersion and  resolution
result in far greater line-to-background
or signal-to-noise ratios. One of these
instruments may be ordered with an
oversize grating measuring 4 X 4 in-
ches, which increases the calculated speed
of the instrument to f/17. It is claimed
that the instrument so modified has an
actual speed about twice that of a
medium quartz instrument rated at
f/12. Here then is a spectrograph
combining speed and resolution, another
big stride forward in trace-element
technology.

In this trace-clement safuri, ac-
cessories not long ago considered lab-
oratory relics are being revived. One
is the hollow cathode source which, by
entrapping atoms in a closed container,
permits them to be excited over and over
to enhance their limit of detection.
Moreover, the hollow cathode operates
at a low pressure and temperature, in-
creasing the signal-to-noise ratio still
further. Spectral lines from the hollow
cathode source are sharp, without
background or self-reversal, and may be
detected at a concentration level some
100 times below that with a d.c. are.
(see Tigure 3). The d.c. are is nor-
mally considered the most sensitive
source.

Techniques, too, are destined for
revolutionary changes. G. H. Mor-
rison, of the Sylvania Chemistry Lab-
oratory in Flushing, N.Y., has recently
announced an analytical method which
has already proved immensely useful
in evaluating transistor-grade silicon.
Through the use of an ion exchange
membrane (see Figure 4) followed by
spectrographic analysis, the method is
capable of detecting 0.001 p.p.m. of
boron, slicing off three decimal points
from existing methods. Of even greater
significance, the system seems adaptable
tomany other elements in other matrices.
Differing from conventional concentra-
tion techniques, Morrison’s converts
the matrix to a crystalline form so that

ARTHUR J. MITTELDORF, president of

Spex Industries, Inc., manufacturer of spec-
trographic standards and accessories, gradu-
ated from Brooklyn College (1942) and did
graduate work at the Polytechnic Institute of
Brooklyn and lllinois Institute of Technology.
He has worked for Bendix Aviation, National
Lead Co., Armour Research Foundation, and
His work has been primarily in
the field of spectrochemistry. He has been
active in promoting the interchange of spec-
spectrog-
He is a member of the ACS,
Optical Society of America, Society for
Applied Spectroscopy, and an ASTM sub-
committee on standardization of speciro-

Jarrell-Ash.

trographic information

raphers.

among

graphic equipment and tools.
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THE IDEAL PRESS |
FOR MAKING KB
PELLETS FOR INFRARED
SPECTROSCOPIC
ANALYSIS

Also for forming pellets for x-ray and
other types of speciroscopi: analysis

e 22 Ton
Press

Capacity Hydraulic

® Accurate
eration

alignment in op-

* Guided moving plaren

¢ Sturdy 3 column construction
Even pressure disiribution for
uniformly dense pellets

® Self-contained

Bench mounted

Hand operated

9" x 9" platen arec

e 22" max.
cdjustable

vertical opening,

A multi-purpose unit with
gquickly

cpening. by hanawheel, per-

adjusted  vertical

raits maay different set-ups

in minimum time.

Used around taz world for
RESEARCH,
IESTING.

CONTROL &

LOOMIS ENGINEERING
& MANUFACTURING CO.
Dept. A, Route 44, Caldwell, N. J.

!
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Figure 3. Comparison of hollow cath-
ode discharge and d.c. arc discharge of
the lithium lines at 6707 A., using a
JAco-Ebert spectrograph in the 4th
order at 0.77 A./mm. reciprocal dis-
persion

the wanted clement may be extracted
with water.  Extremely low  blanks
are claimed with this technique (see
age NI2),
New photographic emulsions are also
getting their share of attention. The
same emulsions used to photograph a
pretty voung lady by the flickering
light of lier escort’s cigarette lighter
are heginning to aid the spectrographer
i photographing the weak spectral
Iines produced by a few elusive atoms,
[ndividually  techniques and instru-
mentation  such as  those  discussed
offer a significant, but

1

startling, improvement in sensitivity.
Used together, however, their power and
etfects compounded, they represent real
progress in determining trace elements.
A trace ¢Jement may soon be regarded
as one in the parts per billion range or
helow rather than parts per 100,000,

Extension of Scope

It is often stated that the spectro-
graphic method is confined to the de-
termination of the metals. These,
plus such determinable nonmetals s
phosphorus and fluorine, number ahout
70 clements. The rare gases. carbon,
exyveen. nitrogen, hydrogen, and the
halogens remain aloof, unwilling to have
their noses counted spectrographically.

The hold-out elements are, however,
aradually being brought into the fold.
V. A, Fassel and wiates at Towa
State College have recently developed a
novel  procedure for measuring the
oxveen content of metals, a method
h promises to outperform standard
vaeunm fusion techniques,  The oxygen
ix released from the sample by nsin
e, are inan enclosed chamber
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Figure 4.

Electrodialysis cell with ion exchange membrane.

SiliconTsample dis-

solved in NaOH is placed in polyethylene anode chamber and sodium ions are

removed by electrodialysis through the membrane.

The resulting silicate matrix

is extracted with water to concentrate impurities which are then determined spec-

trographically

SECONDARY SLITS—

MULTIPLIER
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GRATING
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Figure 5. Applied Research Laboratories’ Quantovac, a direct reading spectro-

graph for determining carbon, phosphorus, and sulfur in steel.

Flushed with nitro-

gen, it may be used down to 1700 A. where air and water vapor absorb radiation

almost completely
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Intensity ratios of an oxygen line to an
argon line are plotted as a function of
the oxygen content.  When methods
like this find their way to production,
higher-conductivity copper, less brittle
steel, and titanium are certain to result.

Another approach toward determining
several elements is by tracking them
down in the far, or vacuum, ultra-
violet. Reserved for pure research
until just a few years ago, this region is
being opened up through commerecial
instrumentation. One new spectrograph
(Figure 5) skirts high vacuum problems
by using a spectrograph flushed with
nitrogen which is transparent down to
around 1700 A. This instrument is
specifically designed to determine pho-
toelectrically  the carbon, phosphorus,
and sulfur content of steels. A second,
more general instrument (Figure 6),
may be used either photoelectrically or
photographically from 500 to 2000 A.
where there are strong lines of nitrogen,
the halogens, oxvegen, =elenium, and
the rare gases.

Improvement in Analytical

Accuracy
At present, the best accuracy ob-
in: 11\](' spectrographically is  within

+19, an order of magnitude poorer
than the best wet chemical accuracy.
This degree of accuracy, while satis-
factory for the spectrographic moni-
toring of thousands of ingots of ferrous
and nonferrous alloys poured every
day, is not adequate for deciding ex-
actly how much the producer owes the
mine for a carload of tungsten ore

The McPherson
scanning vacuum U.V. monochromator,
a high-vacuum spectrograph capable
of photoelectric or photographic detec-
tion, is being used both in emission and
absorption down to around 500A

Figure 6. 1-meter
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Figure 7. Comparison of typical
moving-plate curves of the d.c. arc with |
those of the new National Spectro- |
graphic Laboratories’ sustaining arc.
The similarly shaped curves for lithium, |
silicon, and iron in the latter are related ‘
to the improved reproducibility claimed
for the sustaining arc

sold on the basis of its metal content.

Nor is it accurate enough for full
understanding of physiological reac-

tions which maintain body temperature,
pulse rate, and blood composition, to
better than +=0.59;.

Progress in improving spectrochem-
ical accuracy has been continual over
the years. More stable circuitry, more
efficient sampling, better analytical
techniques, the availability of purer
materials, and more reliable standards
have all aided in upping aceuracy  to
its present values. There is every
reason to believe that such slow but
steady improvements will continue and
will result in an extension of spectro-
chemical analysis to many new appli-
cations.

One interesting example of such an
improvement is the sustaining arc
source, a modified a.c. are. This
source is elaimed to approach both the
high sensitivity of the d.c. arc and the
high precision of the spark source.
In the past, high sensitivity and high
precision were usually obtained at the
expense of one or the other. With the
sustaining are, elements will often emit
their spectral energy at the same rate
(see Figure 7) where in contrast, they
distill selectively in using a d.c. are.

Development of Universal
Analytical Methods

Paradoxically, the spectrograph has
proved most effective in analyzing
materials of known composition. When
the spectrographer is told a particular
sample is of 248 aluminum, he canquickly
confirm this and, in but a few minutes,
calculate the concentrations of the ele-
ments present. But hand a spectrog-

rapher a sample labeled merely “ore”
and his analytical task is far more

THIOACETAMID!

‘Baker Analyzed REAGENTS

precipitant free from
hazards of I1.S, Baker Thioacetamide. rea-
gent grade, is a crystalline product of high

A superior sulfide

assay and high purity, containing over
40% available sulfide. It is very soluble in
water, alcohol and benzene, hydrolyzing
smoothly in either acidic or alkaline sclu-
tion to provide a convenient source of sul-
fide ion for both the quantitative and
qualitative separation of the ions of licavy
metals.

Thicacetamide is rapidly supplant