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Ai DPCHTATT ADYANCE POR INIUSTRIAL HYCIEXIRTS

As an Induztrial Myglentest, one of your concerns is the determination of
trace Quantities of potentially toxic mctallic elements.

You are undndbiledly faziliiar wvith the nev {nstrneental techrique called
Avelc Abzcrption which enadles you to measwre more than 38 retallic and
scrf{-ncallic elenents at the trace level, quickly and sieply.

As an exas=ple, lead in vater solution has a detection limit by Atomie
Absorptdon oS 0.15 psm (this translates to 0.15 eg/liter, or 0,015 eg/100g,
or 0.C6 ri/=27 tn alr.) With the usec of & sirgle, non-cpecific extraction
and concentration swp, the detection limit can de i=proved by a factor

cf adbout 15,

The Las{c advantages of Aweic Absorption are epecd, sensitivity, precision
ol relative freetom froe chezical and spectral interferences. To 1llustrate
the technique ard suce of {ts bencfite, we (nvite your atiention to the
attached articles: }

1. “Deteotirg Oze Part in a M111125," an article descriting the
tronndqas med 1t capabilities (n sicple and genoral terms,

2. "Detection Limits by Awelc Absorption,” s tadle giving the current
dctection lizmite of W technique,

3. “Auwmlc ARsorptizn Neoveletter ¥o, 17," one of & monthly series
of rewrletters putliehed by Ferkin-Elzer. This {ssuc dcals vith
race ectals {0 body fluids.

L. “Sumary of Hevrletters,” which briefly describe the newslatters
W dale, Any cr all =ay bo odlained free of charge.

Atcric Reorption Spectroscory 1t the novert, fastest groving analytical
techniquae 1ot only {n your field, but in Ketallurgy, Clinical Qemistry, Blo-
chenlstiry, and througtaut general chemical reosearche It $s our belief that Af
this tochniqse 82 1ot already 1ncluded among your analytical capabilities, it
18 rapidly going W tecrwe one of your sust important tools.
For further {nformation pleacse use the onclosed reply card.

Very truly yours,

THE PRIQAN-XIMR OORFORATION

Hebot LK.

Hertert L, Kaha
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Detecting One Part in a
Million...Super Sleuthing

By HERBERT LU KAHN, The Perkin-Eimer Corporation

Metals or meta) compounds, present fa substances
ot concrntratsons of kets than one part per oullion,
can perform some astonishing tricks. They cas
incan the difference brtween an insulstor and 8
semni-conductor, they can spoil the taste of canned
focds, they can indicate the presence of wrar ia
sn engue, they can poisan the catahyst in & petro-
beum rrfining proces, they can poison you.

No woeder, therefore, that science and industry
have bren secking to detect and measure those
mectals foe decade, and that they have bruught a
multitude of tools to the tash. Wet chemantry, flame
and arc emuuon, X-tay fluotexeoce and ncutron
ativation analysis have been smong the means
emplned

Recent years have seen the development of yet
anathet technique to detect mctals. Atomic alsorp-
tion. as it s called. combines simplscity of opers-
Bon, seasitinity | versatility, and peecision to male
% &t once an tmportant supplement and a8 power-

ful rival to the established means of measuring the
concentration of mctals. la stomic abworpion, the
sunple ts vaporized, usually by o fame Uight
is parsed through the vapor—hght emitted by s
lamp whose cathode is made of the mctal being
swught. The lamp cmits cnergy ooly st certain
warvelengthy, which comprise the so<alled eacite-
twa spectrum of the mctal. The metal stoms in the
uample, oa the other hand, csn stuorb encrgy ot
only those wavchengths. The percentage of the
Light abworbed by the sample, therefore, §s 8 direct
ard spraific measute of the concentration of the
deured mctal in it

Oid And Yet New

Since the principle of stomic alsorption 13 s0
smple, one might suppose that apparatus has been
urader development over sinee Fraunhaler made his
£t spectral observations carly in the 1th century.

Extremely minute concentrations
of metals or metal compounds in
such diversified substances as pis-
ton rings for tiny internal com-
bustion engines developed for

moon-space vehicles, simple insu-
lating materials, or petroleum
catalysts can wreak havoe for the

research scientist; to his aid, how-

ever, comes the atomie absorption

technique, which {a at once an im-
portant supplement and powerful
rival to the cstablished means of

measuring the concentration of
metals in materials.
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1If pot, one might certaialy theorize that §t began
when Kirchhofl explained what #t was that Freun-
bofer saw.

Actually, references o the atomic absorptios
pheoomenon do sppear la the technioal Lterature
of 100 years ago, together with some hints of what
spplications the principie might have. Artronomerns
butlt 8 few fnatruments for their own special uses.
However, the analytical chemity, the most co-
merous group to whom stomic sbsorption might
have been wseful, paid # Littke sttention. A chance
boof-beat from our ers’s galloping technology
knocked atomic absorption loto & crevice, where
R remained untll the Australian phywicit Alan
Walih happened to potce its ghrter In the early
1950°s. Walsh realized the tmportance of the tech-
nmique, and developed the et lstrumesntation that
could give general and useful anahytical results
it s00n became evident that stomic sbeorption had
unparalleled sensitivity to zinc and magoestum,

FICURE -1 THE ATOMIC ABSORPTION SYSTEM

The bellew cothode lamp emity the spectrum of e oloments being sovght. Its outpet Is split lnte tey booma,

which had been difScult or impossible to measure
by other means.

As the yean pased, other metall wrre abo de-
terminad with & seniittvity and peocition which Erst
rivalied, and thes in many cares surpassed, other
techniques. However, many of the inttial applics.
tous were buried {n Austrabag sgricultural asd
mining jowmals, with the result that atowmic absorp-
508 took several yran to male any impeenion “up
over.” Even pow, the estimated hundred stomic
sbsorptica nstrumcots In Australia are double the
number in use in the USA, although this ratio &
changing very rapidly.

Advantages Of Atomic Absorption

By stomic sbsorption, whase basic system i
shown in Figures 1 and & it is pow pouible to
determine the concentration of over 40 metals
at levels of Jeas thaa coe part-per-million. Table 1

oze uf which passos throvgh the fleme in which the sample ts boiag vaparised. The dogree of sbeorpticn

depends on the concontration of the desired sloment in the semple. The semple beom Is thea recendised with

the reference beom, pessod throvgh o menschrometer which screons ovt snwoated rediotion, and brovght 10 @

phetedetoctor and te the olectivenlcs.

FICURE -2 ATOMIZER AND BURNER SYSTEM

1 this peomiz burnee, the toaple 1s aspirered Arsmph o thin copillery tvbe by fhe olt flowing Inte the
stomizer soction, The elr/sa~ple miaturs smerges from the atemiter av o fine sproy of droplete, which i
thoa mized with the fvel, sovelly acetyloss. The nisture is tendered turbulont by Ho flow speilers, and le

thoe forced vp inte the burner boed,
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1howy spproxdmate detectabdity hmits for some
of these. A few of the chasscterutics that give
atocnic absorptson certain sdvantages over previous
methods are:

Simplicity —The essential simplaty of the tech-
nique makes B possible to inutall equipment st &
modeit frat coet, to rua it without highly truned
peesonael, and to produce analyses st conssderable

Senaithvity—Ia contrast to the requirements of
emisnion spectrowcopy, the burner shown ta Figure
2 need only vaporire the sample There s po need
for the atoms to reach & highcorrgy, or “erctted”
state. For many mefals, it is considerably eaner to
produce & vapor than to escite the atoms Such
metals are detected fur more sentitively by absorp-
toa thaa by sny emisdon technique.

figure $

Precisicn—The fact that the metallic stoms oeed
nt be ewated, together with the poesthility of
using a double.-beam trchaique (Figure 1), makes
#t pwauble to obtun highly reproducible and de-
peodable results with & munimum of adjustments.

Specificity ~Atomic absorption is remarkably free
from interferences, which wre defned a3 any factor
tn the sample tending to complicale an snalysis.
Only the meta] being sought can sheorh the emis-
s10n Lincs of the source. There ia, therefore, no pos-
uhility of opewel interfereace. The pousitubty of
chemical interference still remaing, but i consider-
sbly smaller and easter to remnove than in most
other techaxques. (Mlen chemica! interfrrence
takes place, other constituents tn the sample affect
the results from the metal being sought. This prob-
fen arises in all element detection methods, but

Oetormingion of metal con-
tontratcns ia perts por mil-
Fon possitie with this slomie
sdsorption Instrument,
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scemu to afiect stomic absorption very brtle).

Applications {or sturnic abaorjion are increasing
st an accelerating pace. A few of the uses reported
during the past year appear below:

1. It & presible to obtala precise tnformation
about the wear of engine parts by measur-
tng the concentration of vartous metals la
the lubricating oil. 1n & recent study, it was
shown to be quite eary to determine the
levels of copper, lron, chromium, lesd,
silver, barium, and sodium ta the crank-
case ail of railrosd engines.

2 Atomic abworption now furnithes a dmple,
procise method of measuring lead fa gaso-
ine.

3. The presence in crude ot of froa, copper,
nickel and swdium eventually poisoas the
catalyst during the cracking cycle. The
atulity of an atomi stsurption (nstrument
to perform 450 analyss per day has real
ized important savings in the cracking proc-
exs for ooe hrm. '

4 Atomic sbsorption has entered the fore
front of srmiconductor rescarch Tellurtum
and other trace impuntics are studaed tn 8
variety of semiconductor materials

S Atomic sheorphion has also been used nuces
cenfully to measure tin, astimoy, and
coppret in glass.

8 Mctallurgy is ancther feld where stomic
slwoeption u coming into ity owa A recent
study dicchnad that #t was easy to deter-
mine Jow-level concentrations of xinc i
taurite. In England, magnesnum 18 bang
determined routinely in nickel and nickel
afloys. It ls bttle of po probiem to deter-
mine aluminum concentraboen in steel

7. 1t has been found potnble to detect con-
crntratsons of les than one part pre albos
of copper, lron, manganese, nkbel and rine
in sca-water, without any sample pre-trest-
ment, according to 8 fecent artxche.

8 Sodium, iroa, magnesium, copper and bis-
muth have been dtermioed ot low levels
in & synthetic sweetener, with 0o sample
(erparation escept solutica ta distilled
walee,

Monthly Newsletter Available

In order 1o pravide & cotiveniont way to beep up
with the mushrooming litetature oa atomic sbeorp-
tioa, out frm publidies a nonthly newslatter, which
cuntsine up-to-date bibliographies, summaries, and
other Hems of interent.

Mich of the early woth on stomik absorption
was done by adajring etisting instrumentstion o

TABLE 1 — APPROXIMATE
DETECTION LIMITS FOR SOME METALS

METAL OONC. IN PARTSYMILLION
Cadmivm ' 01

Chroodum o0l

Copper 008

lron 05

Manganese o1

Strootium 4

Zioe 008

8 do-it-yoursc basis fo 1957, articles describing
dufvent designs began o appear in technical
journals, and shortly thereafter, combinations of
Budding-block®™ compooents were offered com-
mercially.

Atocuc absorption spectroscopy went through
the same development process as conventional ab-
sorption spectroccopy bad done, although at an ac-
celerated pece. The fint units were of the single-
beam type, in which the results were directly
deprndent upon source and detector stability. In
many, the rsdistson from the source was not chop-
ped. which made it proessary for the operator to
compensste in some way foe emission from the
Lame.

Modera fstrumentation employs a double-beam,
chopped-light nstem to matimuze stability and
opetett ovenlexe. With coe of the newer
strenic abaorption spectrophotometers such as our
Model X3 (Figure 3), it is posuble to set up an
analysis in under 10 minutes, not counting sample
perparatioa A determinsticn i typically made ia
fcss than one minute.

The immediate future can be erpected to show
8 big iocrease in the number of atomic abiorption
spplcations in the detetion of metals Maay sd-
entuts have slrcady shown a desdre to use stomic
absopticom to test abso for photpharus, sulphur, and
ddine, whise resonance lines be in the far ultre.
violt spectral tegion Ta this reggion it is necetrary
to puige the uptical path with nitrogen, which re-
quires the replacement of the flame by some kind
of heating clement able to work without otygea.

Eaperiincnts with several types of devices are under’

way, and sulfickently encouraging dats ase on hand
to Fnsure eventual success.

In the more distant future, there probably Hes o
vacuwn nstrument capable of cheching for oty gea,
sitrogea, and bydiogea Anothet stiuag pouilility
ts an atomic absorption direct resder, capeble of
testing for many elemcnts at one time. One thing
is sure. the young field of stomic abworption spec-
trewopy will continue 10 be exciting for a long
tima tc come L

Reprinted from RESEARCH/DEVELOPMEINT Mogaiine, June, 1963
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|
DETECTION LIMITS IN ATOMIC ABSORVTION SPECTROPHOTOMETRY
j The numbers below represent the present analytical detection limits of clements i
by atomic absorption spectrophotometry.  Eaxcept where noted, the Himit {8 that obtained {
in water solution and with an ajr-accetylene flame, The use of organic solvents can
produce an improvement of 3-10 tnws {n the detection limit,

All the values for detectton Himit for a given clement shown on thiy sheet are
iWdentical - =merely eaprossed in different units. The detection himit is defined as the
concentration giving a siynal equal to twice the variabtlity of the background. The
detection limitts in air are given in mg/m3, and assuinc an analysis where | ft. 3 of air

s is drawn through an {mpinger, and its content dissolved in 10 cc of water,
R DETECTION LIMIT
my/lnter
ELEMENT ppm mg/100g mg/m3 Atr
Ag, 0.02 0.002 0.008
1 Al 0.5 0.08 0.2
E As 1 0.1 Q.4
: Au 0.1 0.01 0.04
] Ba, ] 0.1 0.4
Be 0.05 0.00s 0.02
Bi 0.2 0.02 0.08
Ca 0.01 0.001 0.004
Cd 0.01 0.001 0.004
Co 0.15 0.01S 0.06 .
Cr 0.01 0.001 0.004
(52 Cs 0.05 0.005 0.02
3 Cu 0.005 0.0005 0.002
§ Fe 0.05 0.00S 0.02
j Hg 0.5 0.05 0.2
: K 0. WS 0. 0008 0.002
Li 0.005 0.00058 0.002
Mg 0.003 0.0003 0.001$
Ma 0.01 0.001 0.004
Mo 0.2 0.02 0.08
Na 0.008 0.0005 0.002
Nt 0.05 0.005 0.02
Pb 0.15 0.015 0.06
Pd i 0.1 0.4
143 0.5 0.08 0.2
3 Rb 0.02 0.002 0.008
Rh 0.3 0.03 0.15
Sb 0.2 0.02 0.08
3 Se 1 0.1 0.4
Sn 2 0.2 0.8
Sr 0.02 0.002 0.008
1 Te, 0.3 0.08 0.2
3 Ti 1 0.1 0.4
: T& 0.2 0.02 0.08
@ v 0.3 0.0% 0.2
, Zn (0.008 0.0008 0.002
3 * An organic solvent end oxyacctylenc flame are required,
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SUMMARY OF ATOMIC ABSORPTION NEWSLETTERS
AND APPLICATIONS REPRINTS

This describes the Atomic Absorption Newsletters published at Perkin-Elmer,
All of them are available free of charge on request. Unless specificd, the
authors arc employces of the Applications Laboratory at Perkin-Elmer.

No. i - March, 1962
“BIBLIOCGRAPHY AND GENERAL APPLICATIONS™

Prcsents a very bricf outline of atomic absorption applications to biological,
agricultural, metallurgical, and miscellancous problems. Also includes a
bibliography of 58 articles published on stomic absorption up to carly 1962,

No. 2 - April, 1962

“BIOLOGICAL. APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
This surveys bricfly methads for the determination of Ca, Mg, Na & X in

blood, various metals in urine, and other biological applicauions.

No. 3 - May, 1962  Superseded by Newsletter No. 13

No. 4 - June, 1962

“"AGRICULTURAL APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
This is a survey of the work done on the analysis of metals {s sotls and plant

matcrials. Particular success is reported with zing, magresium, calcium, sodium

and potassium: also copper, iron, manganese and molybdeaum are found to have fow

or no intcricrences.,

No. §- july, 1962
“"THE APPLICATION OF ATOMIC ABSORPTION SPECTROPHOTOMETRY TO
METALLURGY"™

This is a survey of the determination of constituents of alloys. High scnsitivity
and precision are found for the detection of zine, Good agreement (s found with
Ceruficate values for lcad in various standard alloys. Studics are also quaxed on
magnesium i nickel and aluminum alloys and the determination of mangancse,
cadmium, molybdenum, platinum and others,

No. 6 - September, 1962 Superscded by Newsletter No, 16

No. 7 - October, 1962

“ATOMIC ABSORPTION SPECTROPHOTOMETRY WITHOUT THE USE OF FLLAMES”

Al "TANALYTICAL OPERATING DATA FOR THE MODEL 214 SPECTROPHOTOMETER”
A discussion of various proposcd methaods 1o avold the use of flames in

sampling. At present none of the methads are yot commercial,

Lt e o Bl et b




No. 14 - August, 1963
"THE MODEL 303 ATOMIC ABSORPTION SPECTROPHOTCMETER"

A technical description of the new instrument.  Also, "CEMENT ANALYSIS™ -
the description of an analysis for calcium in cement, performed to great precision
by the usc of scale expansion.  Also brief descriptions of the determination of
other metals tn cement,

No. 15 - September, 1963

"THE DETERMINATION OF CALCIUM BY ATOMIC ABSORPTION SPECTROPHOTOMETRY"
A discussion In consfderable detail of the fnstrumental parameters, interferences

and precisions obtainable in the determination of calcium by atomic absorption.

No. 16 - October, 1963
“"BIBLIOGRAPHY TO APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
A listing of 79 further articles on atomnic absorption, together with a brief
breakdown of articles according to their various ficlds of interest, .
No. 17 - January, 1964
“"TRACE METALS IN BLOOD AND URINE" also "‘CERTAIN TOXICOLOGICAL TRACE
METALS™
This descrtbes successful determinations of trace quantitics of varjous metals,
particularly Cu and Fo, in blood and urine, and gives detection limits for 13 metals
tn urine without sample preparation. There {8 also a paper on toxicological trace
mctal determination by Perkin-Elmer personnel together with FL Ricders and
V. Cordova of the Mcdical Examincrs office 1n Philadelphia. This describes methods
for the determination of small quantities of cadmium, chromijum, thallium, cobalt,
and lcad in blood and urine.

No. 18 - February, 1964
“"DETECTION LIMITS IN ATOMIC ABSORPTION SPECTROPHOTOMETRY"

Detection limits with the Model 303 are given for presently determinable
elements. Carcful discussions are presented of the difference between scasltivity
and detection limit, enhancement by organic solvents, and requirements for refractory
motals. A short cvaluation of alternative sampling methods is also given,

No. 19 - March, 1964
"DETERMINATION OF THE MAJOR METALS IN GRANITIC AND DIABASIC ROCKS™
also “Cu AND Zn IN BAYER PROCESS LIQUOR” by C. B. Belt, St. Louls University,
A description of experiments leading to the determination of sodium, potassfum,
calclum, magnesium, mangancse and tron in silicate rocks, with good agrecment
demonatrated with spectrochemical ant chemical methods, There in also an article
on the dctermination of copper and zine in Bayer process liquor by ©. 8, Belt, Jr,
of St. Louls University,
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@ SUMMARY OF ATOMIC ABSORPTION NEWSLETTERS
AND APPLICATIONS REPRINTS

This describes the Atomic Absorption Newsletters published at Perkin-Elmer.
All of them are available free of charge on request. Unless specified, the
! authors are employces of the Applications Laboratory at Perkin-Elmer.

e

No. 1 - March, 1962
“"BIBLIOGRAPHY AND GENERAL APPLICATIONS”

Presents a very brief outline of atomic absorption applications to biological,
agricultural, metallurgical, and miscellancous problems. Also includes a
bibliography of 58 articles published on atomic absorption up to carly 1962,

No. 2 - April, 1962

"BIOLOGICAL APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
This surveys bricfly methods for the determination of Ca, Mg, Na & K in

blood, various metals in urine, and other biological applications.

No. 3 - May, 1962  Supcrscded by Newsletter No. 13

No. 4 - June, 1962
@ "AGRICULTURAL APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY"™
This is a survey of the work done on the analysis of metals {8 soils and plant
3 matcrials. Parucular success is reported with zine, magnesium, calcium, sodium
and potasstum; also copper, iron, manganese and molybdenum are found 10 have few
or no interferences.

No. §- July, 1962
“THE APPLICATION OF ATOMIC ABSORPTION SPECTROPHOTOMETRY TO
METALLURGY"
This is a survey of the determination of constituents of alloys. ™ High sensitivity
and precision arc fuund for the detection of zinc. Good agreement §8 found with
; Certificate values for lcad in various standard alloys. Studics arc also quated on
i magnesfum in nickel and aluminum alloys and the determination of mangancse,
] cadmium, molybdenum, platinum and others.

1 No. 6 - Scptember, 1962 Supersceded by Newsletter No. 16

No. 7 - October, 1962

“ATOMIC ARSORPTION SPECTROPHOTOMETRY WITHOUT THE USE OF FLAMES”

Also "ANALYTICAL OPERATING DATA FOR THE MODEL 214 SPECTROPHOTOMETER™
A discussion of various proposcd swethods to avoid the usc of flamics in

sarapling. At prescnt none of the methods are yet commercial,

foep 2ol
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No. 8 - November, 1962

“LITHIUM ISOTOPE ANALYSIS 8Y ATOMIC ABSORPTION SPECTROPHOTOMETRY "
A prellminary report on the determination of the L0 and the Li isotopes.

Inttial results look promising.

No. 9 - December, 1962

~ "ATOMIC ABSORPTION SPECTROCHEMICAL ANALYSIS OF PLANT MATERIALS WITH

PARTICULAR REFERENCE TO MANGANESE AND IRON" by D.]. David, C.S.1.R.O.
Australia.

A description of successful determinations of {ron, manganese, sodium, potassium,
c3lcium, magnesium, zinc, iron and strontium in plant materials, with indications of
the method in cach case.

No. 10 - February, 1963
"A BURNER ATOMIZER FOR ATOMIC ABSORPTION SPECTROPHOTOMETRY™

A description of the design and performance of the burner system Jdeveloped for
the Model 303.

No. 11 - March, 1963

"SOME BIOLOGICAL APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
A compilatlon of scveral bricf articles. "TRACE METALS IN BLOOD PLASMA®,

UZINC IN URINE™, "IRON IN PROTEIN SOLUTIONS”, and "RECOVERY OF Ca, Mg,

amd Zn in BIOLOGICAL MATERIALS™,
Describes the determination of cadmium, chronmium, mangancse and

molybdenum at their natural levels in plasma. There are also discussions of zinc

in urine, iron tn protein solutions and calctum, magesium and zinc in various

biological materials. A preliminary analysis is also described for calcium,

magnestum, sodium and potassium in bone ash.

No. 12 - April, 1963
“THE APPLICATION OF ATOMIC ABSORPTION SPECTROSCOPY TO THE ANALYSIS
OF PETROLEUM PRODUCTS” also "DETERMINATION OF THE METAL CONTENT OF
LUBRICATING OILS™,

This {ncludes a review of published work on the determination of lead in
gasoline, copper, fron and nickel In crude oils, and sadium in oils. There is also
a paper on determination of the metal content of worn lubricating oils with results
for fron, copper, lead, silver, barfum and sadiutn,

No. 13 - May, 1963 :

"MAGNESIUM, CALCIUM AND ZINC IN ANIMAL NUTRITION” bv HLE. Parker of

Purdue University, Algo "SOME DETERMINATIONS OF Ca and Mg IN BLOOLY".
Succeanful methadn of analysis for the metals named in various mincrals, feeds,

and tisnues, There v alswo a deacription of determinations made at Perkin-Elmer of

calctum and magnerium in blood,

T L T TS T

(%)

L R RS



B . el

) . - o o L . . < P

LIA11556 T

No. 14 - August, 1963
“THE MODEL 303 ATOMIC ABSORPTION SPECTROPHOTOMETER™

A technical description of the new instrument.  Also, "CEMENT ANALYSIS"-
the description of an analysis for calclum in cement, performed to great precision
by the usc of scale expansion. Also bricf descriptions of the determination of
other metals in cement.

No. 15 - September, 1963

“THE DETERMINATION OF CALCIUM BY ATOMIC ABSORPTION SPECTROPHOTOMETRY™
A discussion in considerable detail of the Instrumental parameters, interferences

and precisions otainable in the determination of calcium by atomic absorption,

No. 16 - October, 1963
“BIBLIOGRAPHY TO APPLICATIONS OF ATOMIC ABSORPTION SPECTROPHOTOMETRY™
A listing of 79 further articles on atomic absorption, together with a brief
breakdown of articles according to thetr various ficlds of interest.

No. 17 - January, 1964
"TRACE METALS IN BLLOOD AND URINE™ also "CERTAIN TOXICOLOGICAL TRACE
METALS”

This describes successful determinations of trace quantitics of various metals,
particularly Cu and Fo, fn blowd and urine, and gives Setection Himits for 13 metals

in urine without sample preparation. There 18 also a paper oa toxicological trace i
metal determination by Perkin-Elmer persoancel together with F. Ricders and ]

V. Cordova of the NMedical Examiuncrs office 1n Philadelphia. This describes methods
for the determination of small quantitics of cadmium, chromium, thallium, cobalt,
and lcad in blood and urine.

No. 18 - Fcbruary, 1964
“"DETECTION LIMITS IN ATOMIC ABSORPTION SFECTROPHOTOMETRY"

Detection limits with the Model 303 are given for presently determinable
clements, Careful discussions are presented of the difference between scnsitivity
and detection limit, enhancement by organic solvents, and requirements for refractory
metals. A short evaluation of alternative sampling methods is also given,

No. 19 - March, 1964
"DETERMINATION OF THE MAJOR METALS IN GRANITIC AND IXABASIC ROCKS™ .
also “Cu AND Zn IN BAYER PROCESS LIQUOR™ by C. 8. Bclt, St. Louis University. ~
A dexcription of experiments leading to the determination of sodium, potassium,
calcium, magnesium, mangancse and tron in stlicate rocks, with good agreement
demonntrated with apectrochemical and chemical metiunds, There is also an article
on the determination of copper and zinc in Bayer process lquor by C.B. &h. Jr. 3
of St, Louis University. 3
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No. 20 - May, 1964

"DETERMINATION OF SELENIUM AND TELLURIUM IN COPPER BY ATOMIC
ARSORPTION SPECTROPHOTOMETRY ™ and " DETERMINATION OF VERY SMALL
AMOUNTS OF COPPER AND LEAD IN KCl BY ORGANIC EXTRACTION AND ATOMIC
ABSORPTION SPECTROPHOTOMETRY™ also "CESIUM AND RUBIDIUM ON THE
MODEL 214 ATOMIC ABSORPTION SPECTROPHOTOMETER".

Methods are given for the determination of sclentum and tellurium in copper,
with detection limits of . 0057, sclenium and 005, tellurjum.  Analysis time is
less than 10 minutes per sample.

Also, an extraction procedure for traces of lead and copper from solid
KCl is given. Applicability of the method is demonstrated for several other clements.

No. 21 - June, 1964
“"THE DETERMINATION OF STRONTIUM IN BIOLOGICAL MATERIALS BY
ATOMIC ABSORPTION SPECTROPHOTOMETRY™ also "COOKBOOK FOR
ATOMIC ABSORPTION SPECTROPHOTOMETRY™,

Methods arce given for the determination of strontfum in ashed samples of
milk, bone, plant matertals and shellfish.  An extensive study i8 presented of the
methads of controlling strontium analyttcal interferences.
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