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ABSTRACTS

OVERCOM NG | NTERFERENCES | N FURNACE ATOM ZER AAS. M Conley, G R Dulude, and M C.
1 Alnmeida; Allied Analytical Systems, 115 Constitution Dr. Menlo Park.CA 94025
toachieve ultratrace detection limts, analysts may have to contend with the interfer-
ences of furnace atom zer atomic absorption. These interferences can be both spectral and
chem cal in nature. To cope with chemical interferences, analysts have enployed the neth-
od of standard additions, matrix nodification, and/or solvent extraction. These techniques
are time consunming, likely to add contam nation, and by no means al ways successful. To
cope with the nbost common type of spectral interferences, background absorption, analysts

have relied on the deuteriumarc system |In nost cases broadband background absorption can
are adequately corrected with the deuteriumarc. In sone cases, however, the background is
structured, that is it possesses narrow band fine structure due commonly to rotational or
vibrational transitions. Since the deuteriumccntinuum averages background across the nmon-
ochromat or bandpass, the measured background may differ from the actual background at the
Analytical line. In this work the advantages of the Smith-Hieftje background correction
technique in combination with 2 techniques for reducing chemcal interferences were in-
vestigated. The S H systemis a background correction technique in which the hollow cath-
ode lanp serves as its own background corrector and corrects background very close to the
anal yte wavel ength. Chemical interference reduction was acconplished by using aerosol de-
>osition of the sanple onto a heated graphite micro boat. The conbination of the two tech~
ni ques produced a system in which the interference reduction properties of the |ndividual
systens were cunul ative. Anong the analytical nodels chosen for investigation were high-
tenperature ni ckel alloys and urine controls.

PROBI NG MATRI X PROBLEMS | N GFAA USI NG MASS SPECTROMETRY. DA. Bass and
J.A Hol combe, Department of Chemistry, The University of Texas at Austin,
Austin, Texas 78712.

The high tenperature deconposition of salts on a graphite surface are studied using
a MS/AA system The system consists of a quadrupole nass anal yzer nounted over a
graphite atomizer. Wndows on either side of the vacum chanber allow sinultaneous
acquisition of mass spectral and AA data. The vaporization products of the salts are
used in discussing the conposition of gas phase present in a furnace with conventional
graphite furnace atom zers. Chlorides, nitrates, and sulfates were studied and the
primary products were stable gases such as HCl, NO, and SO*. Oher products were also

formed depending on the salt and will be discussed. The inplications on the analytical
signals and means of minimzing their interference will be presented.
3 THE DETERM NATI ON OF TRACE METALS | N SEM CONDUCTOR STARTI NG MATERI ALS USI NG

GRAPHI TE FURNACE ATOM C ABSORPTI ON SPECTROSCOPY. I-Hslung Yin and T. M
Ni enczyk, Departnent of Chemistry, University of New Mexico, Al buquerque, NM
87131.

The semiconductor |ndustry depends on sources of very pure starting naterials to be
used in their manufacturing processes. The analysis of sone of these materials for
trace constituents often poses difficult problens due to the nature of the materials.
In this discussion we will present the results of the determination of trace metals 1n
sem conductor starting materials by graphite furnace atom c absorption spectroscopy.
The determination of Fe, T1, and V 1n SICI4 1s an exanple of the problens to be
presented. Sanple handling procedures, optimzation of the analytical procedure and
the Inportance of tenperature control 1n the furnace will be discussed.
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THE DETERMI NATI ON OF Bl SMUTH | N GEOLOGI CAL MATERI ALS BY AUTOMATE:
HYDRI DE GENERATI ON- ATOMI C ABSORPTI ON SPECTROSCOPY. James G. Crock, U.S.
Geol ogi cal Survey, Branch of Analytical Chemi stry, Box 25046, Mail Stop
928, Denver Federal Center, Denver, Colorado 80025

The determ nation of trace levels of bismuth in geological material;
is a challenging analytical problem The formation of bismuthine (BiH,
coupled with atom c absorption spectroscopy is potentially a sensitive
accurate, precise analytical method for the determination of Biin
geol ogical materials. This method has often been plagued by matrix
interferences. An investigation of masking agents and the chemical and
instrumental parameters with respect to matrix interferences has produce
a viable method for a determination of bismuth at the nanogram | evel in
geol ogical materials. Automation of the technique was achieved using
commercially available instruments and a specialized condensor.

The various parameters investigated were: the presence of
concom tant elements in the samples; the sanple acidity; the addition of
reducing and complexing reagents; the argon carrier gas flow rate; ths
time required for complete reaction using delay and mixing coils; ths
concentration of the acid feed-stock; the temperature of the quartz
furnace; and the temperature and configuration of the phase separator.

The sample is digested in a closed-vessel using nitric, hydrochloric

and hydrofluoric acids. The solution is then evaporated twice to dryness
in the presence of perchloric acid. The final residue is dissolved in 1]
percent (V/V) hydrochloric acid. The sample solutions and aqueous

standards are then analyzed at 20/hr.

Precision is less than two percent relative standard deviation at the
50 ng/mL Bi level. The sensitivity of the method is 0.75 ng/mL Bi for one
percent absorption. The accuracy of the method is shown by the analysis
of standard geological reference materials. The detection limt of ths
met hod is blank-limted at 0.2 ng/mL which corresponds to 20 ng/g in the
original sample.

5 AUTOVATED MULTI ELEMENT DETERM NATI ON OF TOXI C METALS BY VAPCR GENERATI ON ATOM C
ABSORPTION. L.M Voth, KG Brodie, D E Shrader, V3rian Instrument G oup, AARG
205 W Touhy Ave., Park Ridge, |IL 60068.

Low | evel determination of netals such as arsenic, selenium tellurium bismuth and
antimony has |ong been possible through the formation of their volatile hydrides and
subsequent deconposition in either a flame or a heated quartz cell. This principle has
been applied to a continuous flow technique in which the sanple solution, acid and
stabi |l ized sodi um borohydride solution are separately punped before mxing. Mercury has
been determned (along with the other hydride formng el ements) through the borohydride

reaction as well as by the nore comonly used stannous chloride reduction procedure.

Typi cal working ranges are up to 30 ug/L for Sb and Te, up to 50 ug/L for As and B
and up to 80 ug/L for Hy and Se. Precision of the neasurenments is typically in the ram
0.5 - 1.5% RSD.

Studi es have been carried out on the effect of the different oxidation states of t'
anal yte el ements and sinple solution schemes have been devised to acconmadate for this
in the procedures recomrended. Results will be presented for the multi-elenent analysis
of sone EPA water standards, and the automated anal ysis of other sanples will be shown.
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6 THEI NTERACTI ONS OF NI CKEL ANDOXYGENW THSEL EMUMI NGFAAS. M. S. Droessl er andj. A Hol conbe, Depart ment of Chemi stry, TheUni versityof Tex
Texas 78712.

The vaporization and atom zation of metals in GFAAS often involves the addition of
a matrix nmodifier to enhance the absorbance signal. The reaction mechanisnms have not
been well characterized especially for the addition of nickel ions as a matrix nodifier
for sel enium An oxygenated surface has al so been shown to enhance the Se signal and
results in a delay of the absorbance signal until a tenperature simlar to that observed
with the addition of Ni. Atomization of Se in a 1% oxygen sheath gas also results in a
del ayed signal but it is significantly depressed as some Se is lost prior to the atom
ization cycle. The loss of Se at |low tenperatures and the delayed atom zation mechanism
are being studied. Arrhenius plots extracted from the absorbance data indicate a high
activation energy when Ni and oxygen are present during the atomi zation. A mass spec-
troneter in which the Se sanple is vaporized at various tenperatures froma graphite

surface is used to nonitor the species fornmed. Data will be presented for sanples both
with and without Ni and oxygen. The use of oxygen during a high tenperature ash cycle
to conmbust the biological matrix and inplications will be discussed.

ALUM NUM AND CADM UM | N BI OLOGI CAL FLUI DS AND DI ETS BY GRAPHI TE FURNACE ATOM C
7 ABSORPTI ON SPECTROMETRY.  T.W Brueggenmeyer and F.L. Fricke, Elemental Analysis

Research Center, USFDA, 1141 Central Pky., Cincinnati, Ohio 45202. C.J. G ueck,

General Clinical Research Center, University Hospital, Cincinnati, OChio 45267

The determ nation of trace Al and Cd in human biological fluids and diets using
graphite furnace atomic absorption spectrometry will be discussed. The use of a Zeeman
effect background correction system permts the analysis of such conplex matrices despite
the fact that |arge nolecul ar background signals are often present during atonization.
This is particularly true for cadm um which cannot wi thstand a high tenperature charring
step. A unique feature of this study is the fact that the determ nations include not
only urine, whole blood and serum sanples from each subject, but also conposite sanples

of each subject's daily diet. Such data are required if correlations are to be nade
between the trace elenment levels in foods and those in the body. The nethodol ogy used
for the avoi dance of contami nation and matrix interferences will be discussed.

Prelimnary results show alumnum levels in serumand urine to be at or below the 5
ng/m. level, while cadmiumin urine is generally below 1 ng/nL.

8  SECOND SURFACE ATOMI ZATI ON FOR BACKGROUND AND | NTERFERENCE
REDUCTION IN GFAA, T. R. Rettberg and J. A. Holcombe, Department of
Chemi stry, University of Texas, Austin, Texas 78712

A cooled, Ta insert placed within a Varian GT-95 atomizer is used

to provide partial, in situ separation of analyte and matrix species
during a converntional heating program A normal ash cycle can be used
to vaporize a majority of the volatile matrix as would be done during
nor mal operation. However, a second, "high temperature ash" (or
transfer cycle) is then used to vaporize the analyte from the furnace
wal | . The analyte recondenses on the cooler, second surface within the
furnace. The furnace is then heated to atomization temperatures, the
cool ant to the Ta insert is removed and rapid release of the analyte
into a preheated, high temperature environment takes place. A
significant reduction in background and i mproved interference
mi nim zation have bgeen observed. The results and anal ytical
implications will be discussed.
43
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| NDUCTI VELY OOUPLED PLASVA SPECTROMETRY. Ramon M Barnes, Nada Kovacic and Henry
Mat usi ewi cz, Departrment of Chemistry, CGRC Towers, University of Mssachusetts,
Anherst, MA 01003- 0035

Among the recent research devel opnents in inductively coupled plasma spectronetry
have been the advance conputer nodelling of atomc and diatomc plasmas. Qurrently two
nodel s of | CP di scharges are under devel opnent, and results for air, argon, nitrogen, and
oxygen have been obtained. Tenperature and velocity distributions for an oxygen |CP are
conpared w th experinmental data, and based upon cal cul ated equilibrium conpositions for
netals and their oxides in an oxygen | CP, an estinate of the free refractory nmetal con-
tent and its spatial distribution is established.

For anal ysis of micro-volunme sanples, the ICP is fed by naterial produced with an
el ectrothernal vaporizer based upon the nodification of a conmercial furnace atonizer.
Devel opnent of suitable vaporizer curvette and platformgeonetries and system operating
characteristics allowed the determnation of volatile and refractory elenents in snall
vol unes of biological fluids. The systemand its applications will be described.

10 EVALUATI ON OF OCOWPLEMENTARY NEBULI ZATI ON SYSTEMS FCR ICP-AES. M W Routh, J. E
Coulter, J. L. Dabritz, and S. D Arellano. Applied Research Laboratories, 9545
Ventworth Street, Sunland, CA 91040.

Anal ytical performance in ICP-AES is irrevocably linked to the effectiveness of the sanple
introduction system Due to the variety of liquids or pseudo-liquids that analysts at-
tenpt to nebulize, two new nebulizers have been devel oped for | CP which are conpl enentary
in sanple conpatibility. The first is a pneunmatic concentric nebulizer, fabricated
fromRyton, which is especially suited to anal yses in corrosive solutions such as H-. The
second is a peristaltic punp-driven nebulizer based on the nodified Babi ngton design
reported by Fry and Denton. It is also fabricated fromRyton and is optimzed for solu
tions containing high total dissolved solids content or suspended particles up to sl um
consistency. V¢ will present benchnark data conparing the performance of these nebuliz-
ers to the conventional Minhard glass concentric nebulizer, as well as data describing
its performance with non standard sol utions.

'‘RC Fry and MB. Denton, Anal. Chem 49, 1413 (1977)

11 THE DETERM NATION GF SULFUR AND PHOSPHORUS OONTAINLNG COMPOUNDS US| NG
METASTABLE TRANSFER EM SSI ON SPECTRCBOCPY. W H Hood and T. M N entzyk,
Departnent of Chemistry, University of New Mexico, A buquerque, NM 87131.

Met ast abl e Transer Enission Spectroscopy (MIES) has previously been shown to be a
sensitive technique for the detection of several broad classes of analytes |ncluding
netal s and hydrocarbons. Analytical studies Indicate the MIES technique can be
successfully extended to the detection of sulfur and phosphorus-containi ng conpounds.
Measurenent of emission fromexcited NS and PN nol ecules 1n the active nitrogen plasna
allow quantitative detection of sulfur and phosphorus-containing nolecules In a
flowing gas down to the ng s-* range. The effects of nany of the system variabl es

on both the anal ytical performance and the reaction mechanismw |l be discussed.
Detection lints and calibration curves will be presented for HS, S, $,, and

PCA 3 using a concentric flow cell for gaseous sanple Introducton 1n a MES system
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12 EVALUATI ON OF METASTABLE ARGON AS A MEANS OF ACTI VE NI TROGEN GENERATI ON.
Hwel- Chen Yang and T. M Nl enczyk, Department of Chemi stry, University of New
Mexi co, Al buquerque. NM 8713).

Metastabl e Transfer Emission Spectroscopy (MIES) has proven be to an extrenely sensi-
tive analytical technique. The techni que depends upon an active nitrogen generator to
produce a high popul ation of metastable nitrogen species. In the past, mcrowave and
dielectric discharges have been used as active nitrogen sources for use in MIES systens.
We will discuss an alternative approach, the production of nitrogen metastables via
energy transfer from argon metastables. The result 1s a systemthat produces a high
concentration of nitrogen netastables virtually free of nitrogen atoms. The useful ness
of this systemas an active nitrogen generator for use MIES systems will be presented.

13 AN EVALUATI ON OF SAMPLE | NTRODUCTI ON FOR | NDUCTI VELY COUPLED PLASMAS USI NG
CONTI NUOUS ELECTROTHERMAL VAPORI ZATI ON. J. E. Freeman, A M Yuen, G D
Rayson, and G M Hieftje, Department of Chem stry, Indiana University,
BLoonmi ngton, |ndiana 47405.

Tne wi despread utilization of inductively coupled plasmas (ICP) in atomic
em ssion spectrophotonetry (AES) is evidence of their nmany attributes as an atom
source for trace metal analyses. However, the relatively lowtransfer efficiency
( M52) of sanple into the plasma experienced with typical sanple-introduction
(nebuli zer-spray chanber) systems necessitates |arge sanple volunmes for an analy-
sis and results in a substantial loss in sensitivity when |ow sanple flow rates
are enployed (e.g., utilization of a liquid chromatograph). Many advances have
been made in the devel opment of sanple-introduction systens which enable the ICP
to be used for micro or trace analyses (e.g., electrothermal atom zation and
direct insertion techniques); unfortunately, nost utilize inherently batch pro-
cesses and require the analysis of discrete sanple vol unes. In this presentation,
a new sanpl e-introduction systemutilizing a continuously heated, constant tenper-
ature, graphite furnace for aqueous sanple vaporization will be described. The
techni que enabl es the analysis, of very low sanple flows ( <20 U /mn) in a con-
tinuous manner. The effects of several operating paranmeters (e.g., sanple flow
rate, argon sanple gas flowrate, and furnace tenperature) on the analytical
signal for several metals of differing volatility will be presented and the inpli-
cations to continuous-flow (flowinjection) analysis will be discussed.

14 SLIM A SIDE-LINE | NDEXI NG METHOD FOR EM SSI ON PROFI LE | DENTI FI CATI ON I N A SCANNI NG
| CP SPECTROMETER. D.A. Leighty, D.D. Nygaard, M Conley, and S.B. Smith, Jr.
Allied Anal ytical Systens, 115 Constitution Drive, Menlo Park, CA 94025 (415 327-5605)

El emental analysis with scanning |CP spectroneters requires accurate nmeasurenent of
the peak intensity of an emission profile. Normally the |ocation of the peak intensity
is established by performng a series of integrations across a peak search w ndow.
Conpl ex sanple matrices may obscure the analyte peak w th nearby unresolved |ines.
Even when nearby emission lines are resolved, the peak search routine will select the
strongest peak within the search wi ndow, which may result in totally erroneous data.
An alternative nethod of peak |ocation which uses a nearby line present in the matrix

as a reference position for peak identification will be presented. This nearby line
may be naturally present in the sanple or added as a spike prior to analysis.
Exanples will be presented of interference reduction in conplex matrices and inprove-

nent of determ nations near the detection limt.
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15 GLOBAL WAVELENGTH CALI BRATI ON I N SEQUENTI AL | CP | NSTRUMENTS
Dennis A. Yates and Richard D. Ediger, Perkin-Elner Corporation, M S 906, 901 Ethan
Alen Hi ghway, R dgefield, CT 06877

O assic inplementations of wavel ength calibration in sequentially scanned | CPinstrunents
have required analyst/instrunent interaction prior to the actual sanple analysis. This
typically involved a "method devel opment" stage during which el enental standards were
run and graphics used to select the enission peak of interest. The instrumentation
subsequent|y uses this wavel ength calibration during sanple analysis. The frequency of
wavel ength calibration i s dependent on nonochromat or type (i.e., type of drive mechani sm
and optical design) with frequency variances of days to nonths. The process, although
relatively sinple, requires care in peak sel ectionto prevent assignnment errors.

An experinmental characterization of the wavel ength drive used in Perkin-El mer Instru-
ment s has been conducted during the last 2k months with the specific goal of gaining an
understanding of the relation between the wavel ength drive and the graphics calibration
process. The results indicated that the mechani cal drive conponents introduce a reproduc-
ible, periodic offset function on the grating drive. This behavior can be mathenmatically
described and fitted to the raw data using a non-linear |east squares program The fit
paranmeters are incorporated into the drive software which permtted reduction of the
periodic offset to alevel of + one bandpass and resulted in global wavel ength calibration of
the instrument.

I npl enent ation of this process has several inportant inplications in sequential |CPs: (1)
graphics wavel ength calibration is not needed except in anbiguous situations, (2) if
graphi cs are used, the anal yte peak appears in the center of the screen and, (3) wavel ength
identification of conpl ex em ssion spectra can be reliably made. In this paper, the results
of our evaluation process wll be presented. Eighty instrunents were randomy selected
during the last 2k nonths and results will be presented on long and short termdrift as well
as factors which affect these paraneters.

16 EVALUATION OF A FRITTED DI SK NEBULI ZATI ON SYSTEM FOR USE IN AN ATOM C
ABSORPT|I ON SPECTROPHOTOMETER. Daniel Espinosa and T. M Nienczyk, Departnent
of Chemistry, University of New Mexico, Albuquerque, NM 87131.

The nebulizers enployed 1n conventional atomic absorption spctrophotonmeters are
notoriously Inefficient. This Inefficiency has led to the devel opment of many

al ternative nebulization systens. The fitted disk nebulizer has proved useful for the
Introduction of sanples to an Inductively coupled plasma. We will present the results
of a study designed to evaulate the performance of a fritted disk nebulizer In a flanme
atom ¢ absorption system We will discuss the special considerations that need to be
made to make 1t wuseful in this application and conpare Its performance to a commercial
nebul i zer.

17 OPTIM ZI NG THE HALI DE DETERM NATION BY FLAME EM SSION. M R Ki enbusch and
J.A. Hol combe, Departnent of Chemi stry, The University of Texas at Austin,
Austin, Texas 78712.

The use of netal halide emi ssion for the detection of halides in a sanple solution
or gas stream has many advantages in the areas of chromatographic detection systens as
wel |l as the general analysis of these species in a variety of sanples. The optinal
formation of the metal halide required a reduced tenperature environnment while the
excitation (w thout appreciable dissociation) dictates a carefully controlled, higher
tenperature flane. A metal, externally cooled probe inserted in a conventional flane
is used to study these processes. A conputer controlled mrror drive is used to provide
a spatial map under various positional arrangenments of the probe. Results for optimal
sensitivity and reproducibility will be presented and their inplications for trace halide
anal ysis discussed.
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18 | MPROVEMENT | N LONG TERM PRECI SION I N OPTI CAL EM SSI ON SPECTROMETRY USI NG SPARK EXCI -
TATION. R M Manabe, M Conley, R F. Jarrell, J.A Bernier, 1. Aginsky, and C. Chvany;
Allied Analytical Systems, 115 Constitution Drive, Menlo Park, CA 94025 (415 327-5605)
In earlier reports we have described the precision and accuracy obtained on various fer-
rous and non-ferrous materials using an electronically controlled waveform source (ECWS)
devel oped by Col eman and Walters for sanple excitation in optical emnission measurements.
This source gave excellent short term precisions but required restandardi zation over a
course of a working day to mmintain accuracy that the short term precision allows. Recent
design changes in the ECWS have allowed the long termprecision (8 hrs.) to be conparable
to the short termprecision (LT 1 hr.) without the need for restandardi zation. Typical
precisions for low alloy ferrous materials are as follows:

ELEMENT CONCENTRATI ON( 99 STD. DEVI ATI ON RELATI VE STD. DEVI ATI ON

o 1.225 0. 0660 5.39

jfn 1.016 0. 0293 2.88

"p 0. 0391 0. 0015 3.85

s 0.0093 0.0010 10. 55

Si 0. 5889 0. 0074 1.26

Qu 0.1008 0. 0033 3.31

H 0.0198 0. 0006 2.91

a 0. 0867 0. 0014 1.58
This presentation will describe the changes incorporated in the ECWSs and will conpare

the short and long term precision data of the conventional ECWS and the nodified version.

19 ELEMENTAL ANALYSIS OF ZEOLI TES BY | NDUCTI VELY COUPLED PLASMA EM SSI ON SPECTROSCOPY
VIA DI RECT INJECTION. J.R Mackey and WJ. Mirphy. Esso Petrol eum Canada, Research
Departnment, P.O. Box 3022, Sarnia, Ontario, Canada, N7T 7M.

A nethod is described for determining the el emental analyses of zeolites that is as
accurate, significantly faster and allows nore rapid repeat analyses than any other tech-
nique currently available. The zeolite in a suspension of water or xylene [carrier
fluid) is injected directly into the |ICPES argon plasma and the netal ratios are nmeasured
sinul taneously. This technique allows a sanple turnaround time of 215 minutes with a
repeat analysis every 2 m nutes.

Included in the presentation will be a description of the experinental procedure,
detection limts and repeatability. Data wi |l be presented showing a conparison of the
current technique with established techniques for greater than 40 zeolite sanples,
including several ASTM (Committee D32) "round robin" sanples.

20 OPTI M ZATI ON OF SI MULTANEOUS MULTI ELEMENT ANALYSI S BY ELECTROTHERMAL VAPORI ZATI ON-
| NDUCTI VELY COUPLED PLASMA SPECTROSCOPY. M W Tikkanen. Scientific Laboratory
Di vision, State of New Mexico, 700 Caml no de Salud, NE, Al buqueque, NM 87106; and
T. M Nienczyk, Departnent of Chemistry, University of New Mexico, Al buquerque,
NM 87131.

Use of electrothermal vaporization as a formof sanple Introduction with I|nductively
Coupl ed Plasma Atomic Em ssion Spectroscopy (ICP-AES) has proven to be a useful technique
1n determining ultra trace concentrations of elements In mcrosanples. Wth mniml soft-
ware and hardware nodification a Jarrell-Ash 965 AtomConp Sinmultaneous |CP Spectroneter
can be made to accurately record the transient signals produced by an el ectrothermal
"atom zer". Si nul taneous nul tiel ement analysis requires conpronised conditions for the
plasma as well as the electrothermal vaporizer. Wth this nmodified system precise know -
edge of the arrival and residence tines of the analytes 1n the plasma can be obtained.
This allows appropriate choice of the plasma conditions and vaporizer cycle times and
tenmperatures necessary to achieve mninmumdetection limts and Interference effects. The
nodi fications necessary to acconplish these optimizations will be discussed. Resul ts
obtained on multielement and matrixed sanples will be presented.
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21 DESI GN AND PERFORVANCE OF A FI XED GRATI NG SEQUENTI AL SPECTROMETER FCR | CP- AES.
M W Routh'and D. F. Serm n’, Applied Research Laboratories,
*9545 Wentworth Street, Sunland, CA 91040
‘En Val laire, 1024 Ecubl ens, Switzerland

The advantages of the argon inductively coupled plasma (1CP) as an atonic em ssion source
have been wel | docunented. Wen defining the appropriate dispersion and detection sys-
tem however, consideration nust be given to speed of analysis, flexibility of element/
wavel ength sel ection, accuracy in the presence of interferences, long-termstability*
short-termprecision, and sensitivity. W describe an atom c em ssion spectroneter
systemwhi ch conbi nes nost of the positive attributes fromdirect reading simultaneous
spectroneters, wthin a unique sequential spectroneter design. In this system (AR. 3520)
a 1 meter focal |ength Paschen-Runge nount is enployed with a fixed grating. Wvel ength
sel ection is acconplished by novenent of the PMI detector to the selected position on the
focal curve behind an etched secondary slit. Refinement of the wavel ength adnitted to
the detector is acconplished by preci se novenent of the prinmary slit. W will present
data describing the performance of this spectrometer systemincluding a conparison of
anal ytical results obtained "on peak"” and via conventional peak searching.

22 MULTI - ELEMENT ANALYSI S USI NG | ON EXTRACTI ON FROM AN ARGN | CP. F.J. Goddar d,
CJ. Shawand J.E Cantle, VC Instruments, Wnsford, W

"W have been eval uating an inductively coupled plasma mass spectromneter system based
on the work of Gayand Date. (1). The design criteria are discussed and anal ytical re-
sults are given for a variety of sanple types. Conparison is made with ICP optical ems-
sion. The instrunent enploys a high perfornmance quadrupol e mass anal yser with a mass
range of 1-300 AMUJ, a resolutiog 2.5Mover the full spectral range and an abundance
sensitivity better than 1 in 10 . The quadrupole is scanned rapidly (typicallv a few
tens of mlliseconds for the entire periodic table) and the spectra are accumul ated
until the required total integration times are obtained. The analytical inplications of
hi gh speed scanning are discussed. A 1.5KW 27 MHZ plasnma torch is interfaced to the
anal yser using a highly efficient extraction systemand shows the characteristic virtues
of continuum sanpling of the high tenperature source. |.E a large degree of ionisation
for elements such as HGwith a high ionisation potential, alnost conplete dissociation
of nol ecul es, even the refractory oxides of TH and U and excel lent limts of aececcion-
typically a fewtens of parts per trillion in nebulised solutions. Results are presen-
ted showing the instrunent's performance in various basic aspects such as detection
limts, precision, accuracy, dynamc range and speed of analysis. Exanples are given of
what this type of performance neans in terns of analysis on real materials. Deternina-
tions are shown for several types of difficult matrices, including nuclear, environmen-
tal, biological and netallurgical sanples. References: 1) Gay, AL and Date AR
Anal yst, 1983, 108, 1033.

23

THE DETERM NATION CF SILIGON IN UR NE BY D RECT QURRENT ARGON PLASMA
EM SSI ON SPECTROVETRY, M guel Rodriguez and Joseph Sneddon, Departnent of
Chemi stry, New Mexico State University, Las Oruces, New Mexico 88003.

The determnation of silicon in urine by DC Argon Plasma Em ssion
Spectroscopy will be described. The nethod of sanple collection and
preparation, the characterization of physical and chemcal interferences,
the method of analysis, detection linits and sensitivity will be presented.
The anal ysis of a "pool ed" urine sanple and standard additions of known
concentrations will show that interferences have been overcone. The
anal ysis of individual sanples fromnormal patients will allowthe
establishing of normal |evels. Were possible conparisons wth other
atonmic spectroscopic techniques will be used to establish accuracy.
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24 CURRENT  DEVELOPMENTS AND  APPLI CATI ONS OF I NDUCTI VELY  COUPLED PLASMA MASS
spectroscopy, A. Boorn, D. Douglas, J. Fulford, E. Quan and G Rosenblatt,
SCI EX*, 55 G en Caneron Road, Unit #202, Thorhnill, Ontario, L3T 1P2, Canada.

"Since the initial introduction of the SCIEX* ICP/MS system in early 1982, a
nunber of fundanental performance features have been inproved. Detection limts have
been lowered by at |east one order of magnitude to approximately 0.1 ng m'l through
refinenent of the ion optics. For special applications, detection limts can be as |ow
as 1 P9 nh~* e abundance sensitivity (i.e. the contribution of a peak at mass m

toa peak at mass m+l or m 1) has been inproved to 1 part in 10" throughout the mass
range. Through a reduction in nebulizer noise and plasma flicker, the relative standard

deviation of repeated one second neasurenments has been reduced from 3 - 5% to less than
1%with an attendant inprovenent in precision for both elemental analysis and isotope
ratio determ nations. Since the sanpling orifice is not subject to deterioration the

long termdrift of the system can be reduced to less than 5% over an 8 hour period.

In parallel with these instrument refinements, a number of application studies
have been carried out. Such diverse sanples as brines, wuranium ore, natural water,
feces, urine and hair, alloys and high purity metals have been run for trace elenent
analysis. |sotope ratio studies have been applied to lead in galenas, iron, nickel and
copper in nutrition studies, and a nunber of isotope dilution studies. The current
performance capability of the SCIEX® |CP/MS systemw || be discussed and results of sone
representative application studies reported.

25 STUDI ES OF ION FRACTI ONS BY LASER- ENHANCED | ONI ZATI ON SPECTROMETRY. Joan E. Hall
and Robert B. Green, Departnment of Chenmistry, University of Arkansas, Fayette-
ville, AR 72701.

In | aser-enhanced ionization (LEI) spectrometry, a pulsed dye laser, tuned to an
absorption transition of an analyte pronotes the atomto an excited state from which it
is thermally ionized in a flanme. Hi gh concentrations of |ow ionization potential
natrices suppress the LEl signal. This suppression has been primarily attributed to a
cation sheath which shields the cathodes and reduces the effective potential at the
excitation site. The formation of the cation sheath and therefore the LEl signal is
denonstrated to be dependent upon the total number and nobility of the ions present in
the flame. This LEl signal dependence is exploited for the neasurenent of relative ion
fractions for 1A and 1iA el enents. These measurenments have been duplicated within
experimental error for lithium sodiumand potassiumusing atom c absorption spectro-
netry. This research has been supported by the National Science Foundation.

26 THE ANALYSIS OF AGRI CULTURAL MATRICES VI A DI RECT CURRENT PLASMA, H.J. Kinsey,
J. Kacsir, Beckman Instruments, Inc., P.O Box C-79600, Irvine, CA 92713.

The analysis of agricultural matrices has long been of just concern. Wth the
addition of chemicals in the fertilizer and soil, the study of elenental mgration into
plants and vegetabl es has becone an inportant study. Toxic elenments in the atnosphere
nust also be of concern to plant life. An investigation of the adaptability of DCP/AES
to the application of agricultural sanples was perfornmed. The anal yses of soils,
fertilizers, plants, and vegetables were acconplished and concentrations of toxic
elements and necessary nutrients were determ ned. Experimentation of sanple preparation
procedures were docunented. The effects of possible migration of elements from the soil

into the plants were also investigated. Opti num operating conditions and wavel ength
selections will also be included.
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