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INTRODUCTION AND SUNWARY

W. L. Shults, Director

The Analytical Chemistry Division of Gak
Ridge Nstional Laboratory (ORNL) is a large and
diversified analyticsl chemistry organization.
As such, it serves s multitude of functions for
s clientele that exists both i and outside
ORWL. These functions fsll into the following
general cstegories.

1. Analyticsl Resesrch, Development, and
Isplementeation. The division maintains a
program to conceptualize, investigate,
develop, assess, improve, snd implement
advanced technology for chemical and physico~
chemical messurements, Emphssis is on
problems and needs identified with ORNL and
Departmwent of Energy (DOE) progrsms, but
attention is also given to needs in the
analytical sciences themselves. This progran
is composed of wedium- to long-term project:
snd is supported primarily by the DOE. The
program constituted approximately 231 of the
¥Y 1983 budget.

2. Programmatic Resesarch, Development, and
Otilication. The division carries out
wide variety of chemicsl work thst typicslly
involves snalytical research and/or develop-
ment plus the utilization of snslytical
results or specisl anslyticsl capsbilities to
expedite programmstic interests. The effort
in this category comes from ORNL and DO
programs and from "Work-for~Others” agree-
mants. Eephasis here is on “eppliad”
chemistry, This type of sctivity sccounted
for spproximataly 30% of the division's
budget in FY 1983,

vii

3. Techaical Support. The division performs
chemical snd physicochemical snalyses of wvir-
tually sll types. Development of wethodology
is an inherent part of this sctivity because
of the variety of snalytical problems that
arise in s multiprogram institution like
ORNL, Consultation, collaboration, and
special projects asre involved. Much of this
work is short-term in nsture and comes from
other divisions snd programs within ORNL, but
s significant fraction originstes outside of
ORNL snd involves the use of talent snd/or
facilities in which the d<vision is perticu-
larly strong or unmique. This type of work
accounted for spproximatcly 472 of the budget
during FY 1983.

The Anslytical Chemistry Division is
organized into five major sections, each of
vhich may carry out sny type of work falling in
the three categories mentioned above. Chapters
1 through 5 of this report highlight progress
wvithin the five sections during the period
Jenusry 1, 1983 to December 31, 1983, A short
summary ‘ntroduces each chapter to indicate work
scope. Information sbout quality assurance and
ssfety programs is presented in Chap. 6, slong
vith a tabulation of smalyses rendered. Publi-
cations, orsl presentations, professional
activities, educational programs, and seminars
are cited in Chaps. 7 and 8. Approximstely 42
srticles, 31 proceedings publications end 41
reports hava been published, and 115 orsl
presentstions were given during this reporting
period.
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SOME TECHNICAL HIGHLiGHTS

We have wmade the surprising discovery that & barium titanale crystal used as a phase
conjugate optical feedback element can influence the output cheracteristics of a dye laser im
tvo vays. First we observe a significant narrowing of the gpectral bandwidth of the laser from
1600 CHz to 4 GHz. Also, we observe the laser to spontaneously, repetitively scan in frequency
from the ceuter of the dye tuning range to the red edge of the dye tuning curve. Broad
vavelength scans at high resolutivn are thus achieved without any of the mecharical compoments
that are necessary with conventional scamming laser systems.

Cas chromstography-negstive chemical ionization mass spectrowmetry has been found especislly
promising for the differentiation of isoweric polycyclic aromstic hydrocarbons. Iomization is
found to be dirzctly related to the electron sffinities cf the individual isomers. The
selective determination of benzo(a)pyrewne in the pr of b (e)pyrene is sn example of the
pover of the techunique.

The choice of matrix has bdeen shown to have a profound effect on ionization efficiency in
organic secondary ion mass spectrometry (SIMS). Matrix enhancement of radical molecular catiom
emission has been observed, previously observed only rarely. Organic SIMS has been extended to
volatile molecules, greatly extending the applicability of this powerful technique.

The effect of the cation in desorption ionization of organic species has been shown to be a
function of several properties of the cation, the mort important of which is charge transfer
from the cation to the organic molecules. Chewical reactions occur ian the condensed phase prior
to ejection of ion species.

A quadrupole time-of-flight instrument for wmass spectrometry-mass spectrometry (MS/MS)
studies hes been developed. This instrument extends MS/MS to e lover energy regime then could

previously be studied and allows investigation of transient species.

A double lutetium spike was evaluated for use in ssssyirg the contents (volumes) of holding
tenks, using wmass spectrometry. This technique is applicable to any system vhere irregularly
shaped containers of ill-defined volume must be assayed. Precision and accuracy is sbout 0.1%.

A wvavelength dispersive x-ray fluorescence (XRF) instrument wutilizing a barrel
monochromator and graphite optics was developed for highly ra”-osctive solutinns. In s
companion project, the fundamental parsweters approach was used to provide quantitstive XRF
results with minimsl use of standards.

Studies of heavy-ion induced x-ray sztellite emission (RIXSE) as & chemicsl probe of
materials have continued. It wss shown, for the first time, that the heavy-ion excited L x-ray
satellites can be nused to characterize the chemical nature of an element in 2 solid end that
intermediate Z elewents are acccssible to AIXSE snalyris. Alloy studies have shown that HIXSE
may yield information about wmetal valence states and the degree of valence electron
delocalization. In collsboration with Mersls and Ceramics Division personnel, it was slso
demonstrated that HIXSE is senaitive to chany=-s in the crystal structure of . 'loys.

Resonance ionization mass spectrometry has been extended to U/Pu mixtures with good
success. Isotope ratios of uranium snd plutonium can be mcasured, witho.” element separation,
in 10 ng samples thst contsin uranium, plutonium, and smericium. Precisions comparable to
thermal ionizatinn were obtained. Optical spectrs of several actinides (Th, U, Np, Pu, Am, and
Cm) wers obtained in the 580-600 nm region.

Isotopic measurements of einsteinium employing reesin bead wass spectrometry methodology
were made, iu collaboration with Chemistry Division personnel, to redetermine the half-life of
253g,, Inaccuracy of the previous value was causing grief in calculation of reasctor
~haracteristics.

In the culmination of seversl years' work, an assessment of the qualitative and semi-
quantitative nature of the chemical and physical conaequences of radicsctive decay in the solid
state wvas made; a position paper evaluating these results was written.

The division performed many more determinstions than usual this year primarily because of
environmental activities. Some 319,000 snalyses were made; our ususl total is ca. 270,000,
Much of the extra work was "urgent”, hence required considersble specisl assignments and
overtime on the part of the staff.

ix



1. ANALYTICAL METHODOLOGY
W. S. Lyon

Analytical Methodology is cowposed of two greups: Analytical Instrumentstios and
Analytical Physics. Major funding for both groups comes from DOE Office of Basic Energy
Sciences; major objectives are to develop nev instruments snd techniques for anslytical
messurements. In sddition the groups perform some development such as remote instrumentstion
for hot -ells or special surface characterization,

Research in Analytical lanstrusentation is primerily concerned vwith lasers and their
application. An exsmple of the lstter is our cooperative effort with the Mass Spectrometry
Section in resonance ionization mass spectrometry .RIMS). VWork in Analytical Physics has
concentrated on positron spectroscopy and positron source improvemeut sud hesvy ion induced
satellite x-ray emission. The latter is a cooperstive program vith a number of other ORNL
divisions. o

_,,;



AWALYTICAL INSTRIMENTATION

H. H. Rois

Spectroscepy Ragearch

Our program in analytical spe:trascopy
remsins the wost diverse research effo-t in the
Avalytical Instrumentarion Group. Diring the
past year, we have expanded our work in deleyed
lasing, pushed ahead in the sreas of fluorim—
etry, Fourier transform microwave spectroscopy,
opto-galvanic cpectrotcop&. snd resonance iomi-
zation mass spectrometry, and have esscatially
completed our studies in tise—of-flight and
opto-acoustic spectrometry. Overall, this has
been a wost successful year with solid accom—
plistments in virtually every research project.

Ose of the most significant developments of
the year occurred as a "spin-off” of our msin

line effort in delayed lasiig. In this tech-.

mique, the absorbance of a sawple is determined
by its effect on the delay between the excita—
tion of a laser gain mwedium snd the resultant
laser emission? WUe have continued to push our
idea of using s laser cavity coatasicing one
phase conjugste wirror (PCH) for the delayed
lasing phenowens. The nonlinesr wmateris]l used
for the phsse conjugating process is a single-
domsin barium titsnste crystal. This material
is sttrsctive becasse (1) it cen provide gain to
the phase-conjugate beam using low power lasers,
(2) the non-linear properties sre non-resonant
and (3) the time response of the gain is rela-
tively slow. The non-Tesonsnt properties allow
tunsbility of the sbsorption measuresments while
the s'ow time respoanse essentislly elirinates
cavity build-up contributions to the delay tise,
We have performed this experiment and have found
the delsy time for lsser emission to correlate
vith the intracavity sbsorbsnce, Unfortunately

the precision of these delsy times is rather-

poor. We have tried experiments which provide s
"seed” besm to the PCM cavity in hopes of & more
voiform initistion of the POM gain. These
results were also of low precision.

Our PCH studies using BaTiO3 hsve not been
8 waste of time however. Specificslly, we hsve
made the rather exciting discovery of & way to
simsltenenusly narrow linewidth end slso scan a
CW dye laser, B8uch s laser contains no intra-
cavity tuning elements, only an extrscsvity
fesdback device., The feedback element is s 5-mm
cube, eingle~domain BaTiO3 cryetsl. BaTiO3
is s photorefructive waterial, whose refractive

index is a function of the intensity of the
light propagating through it. As a result of
ssymmetric two beam energy coupling, end inter-
nsl reflections from the corners of the crystal,
a nearly-degenerate four vave mixing takes place
within the BaTi03. The result is that the
crystal acts as a passive phase conjugate
mirror. That is, & device that returns a bem
exactly counter propsgating on the impingent
beam. This feedback results in s nerrowing of
the spectral bandwidth of the laser from 1600
Cliz to 4 CHz, a 400-fold reduction. Addi-
tionally, the lasing wavelength sweeps in &
quasilinear fashion from the center of the R6G
dye tiaing curve (6183 om) to either the red (640
oa) or blue (598 mm) wieg of the curve. The
vavelength range that is aitually scanned can be
wodified by using mirrors of different spectral
response and/or using different dyes. The
direction and rate of the wavelength scan depeand
on the distance between the laser output airror
snd the phsse conjugste feed back device. Thus,
very brosd wavelength scens are schieved st high
resolution and with no mechsnical motionm.

Ve have shown that this source can be used
for high resolution spectroscopy by weasuring
sodium trsnsitions via the optogalvanic effect
in ¢ hollow cathode lamp. Linewidths of 6-7 CHz
were measured for these transitions correspond-
ing to a laser linevideh of 4-6 GHz.

The Pourier transform microwave techaique
which we developed should exhibit a sigmal-to-
noise advsntage over conventional nonsultiplexed
methods., Experisentslly, however, the sensi-
tivity has not been as good ss expected. We are
trying to reduce the noise problems by employing
Stark effect modulstion and a frequency sta-
bilized source. The tests of the prototype
spectrometar were made by slternately measuring
the ssmple gas end the evacusted cell. With
Sterk modulstion, the removal of the sample is
not required. Also, the detector operates at
the modulstion frequency rather than at dc for
reduced I/f noise. We are now installing an IBM
Instruments Model 9000 computer for dats
scquisition sand repid calculation of the Fourier
transforms and hope to be sble to push this work
vith our enhanced computstionsl sbility.

Significant edvances hava been made in the

study of rssonsnce ionization wass spectrometry
(RIMS) chis yssr. The process was initially
described in ths lsst annusl report. Five pub-
licetions have evolved--either published, in
press, or submitt.J., This work is s cooparstive
venture of our group and the Mass Spectrometry

At — M i P



Section. RIMS is being evaluated both for its
snslytical potential and as a research tool.
With respect to the first objective, RIMS pro—
vides a unique source of inorganic ions. Since
the ionization is element-selective, RINS can
mninimize iscbaric (same mass, different element)
interference. These features were demonstrated
in the development of a procedure to measure
isotope ratios of plutoniom snd ursnim in
mixtures of plutoniuom, vuranive, and americium.
The procedure requires ounly 10 ng of sample and
cen be cowpetitive with existing thermal
ionization techniques for the same gsalysis. It
is an improvesent over the existimng method since
it wminimigzes isobsric ianterference of the
actinides on each other. :
Progress has also been made in the use of
RIMS as a research tcol. RIMS may be considered
as a spectroscopic techuigne that uses a mass
. analyzer as s detector. Sinrce RINS is applic-
- able to neutral species, atowic spectral infor-
mation and information concerning initial states
of species evolved frow a thermsl filament can
be obtained. Many more RIMS-active wavelengths
were found than originally thought possible; it
has been shown that atomic species are present
in initial state levels higher than ground staste
and that these are dependent on the tempersture
of the sample filameat, Initial states are also
found that cannot be forwed by a Boltzaan pro-
cess. It is postulated that these states are
formed by a hybrid-resonance route involving the
optical dissociation of neutrsl dimers or clus-
ters. We have demonstrated that atosic spectrsl
information can be obtsined on less than one ng
of sample, s0 the technique could be aspplied to
generating atomic spectral informstion on very
snall smounts of man-made elements.

A number of isprovements have been made to
the ohsse fluoriseter using the self-modulated
argon-ion laser as a source. The primsry
improvement is the use of a RF vector voltmeter
to wmessure the fluorescence lifetime-induced
phase shift rsther than a double-balanced mixer.
A primery noise source in the phase angle
measurement is laser intensity fluctuations,
Quadrature messurements sllov a large portion of
this noise to be removed by numsrical division
of the two signals, Using a test signal, this
system csn measure s phase angle to + 0.001°
vith less than 1 minuce of signal aversging
(corresponding to + & ps tempcrsl resolution at
654 MRz modulation)., A phase anglc uncertainty
of only + 1° vas obtained by obsecving scattered
light from polystyrene spheres in the sawple

cell. This correspouds to a relative lifetime
oncertainty of *+ 3.52. A series of lifetimes
ranging from 840 to 70 ps were wmeasured and
compared favorsbly with literature values.

The matrix-isolation/optoscoustic spectros-
copy project is now complete. The goal of this
study has been to develop a companion techmique
for high-resolution, msatrix—isolstion flaores—
cence  spectroscopy, hopefully  exhibiting
compsrable sessitivity, but useful for noa-
fluorescent compounds. Ultraviolet optoacoustic
(OA) spectra were recorded for seversl PAR and
heterocyclic compounds isolated in argom, xemon,
and nitrogen mstrices. Among the heterocycles
were representatives of 0—, - and S-substituted
PAHs. Detection limits of 50 to 500 ng were
measured for several of these compounds, depend-
ing on the molar absorbtivity of the particular
wolecule, The winimm detectsble sbsorbance
measured vas 0.01 a.u., limited primsrily by the
acoustically-unconstrained nature of these thin
filu smmples. Resolution enhsucements of two-to
four-fold over room temperature solation spectrs
were observed. In omly one case did this rather
modest improvement affect our ability to spec-
trally qusntify mixture of isomers: the benzo-
quianolines. A synthetic mixture of equal parts
of 3,4~; ".,6~; snd 7,8-benzoquinoline was pre—
pared and exmmined using metrix-isolation OA
spectroscopy. In room temperature solution, the
individusl (0,0) bands of the three isomers were
not resolved; however, in solid argon at SK,
vhere the bandwidth had been reduced to approni-
mately 100 cel, the (0,0) bands were suf-
ficiently sepsrated to allov quantification of
the mixture components.

The sensitivity of wmstrix-isolation OA
spectroscopy is comparable to that of matrix-
isolation Fourier transform infrared spectros-
copy but the observed spectrsl rasolution is
poorer. This work was rteported st the 26th
ORNL-DOE Conference on Anslytical Chemistry im
Energy Technology and & msnuscript describing
these results hes been submitted to Analytical
Chemistry.

Optogalvanic spectroscopy (0G8) experiments
hsve been continued on a 1limited bssis. The
majority of this effort has been simed st the
improvement of our instrumentation for the
decarmination of cesium in sodivm/potassive/
sagnssivm brines. DNifferent electrods config~
urations and the use of an RF pulse transformer
for signal pick-up (rsther than s load resistcr)
have been examined. MWeither resulted in sig-
nificantly improved performance. The 1laser



spectral ~ytput was narrowed with am istracavity
‘etalon 80 as to wore clogely match the atomic
lisewidth of the gmalyte in the flame., Creater
seasitivity resulted, but this is .rovement was
offset by increased wavelength instebility.
Becsuse of that difficulty, laser linewidth
narroving has not been <outinely used for sample
smalysis. Our semsitivity for cesivm determina-
tiom ia concentrated brine semples from auclear
waste isolation leaching studies remains at
seven ppm.

This optogalvanic research has receatly been
extended to low pressure plaswas such as those
found in chewical wvapor depositiom (CVD) pro-
cesses. A joiat study with staff members from

“—-the Netals & Ceramics Division is being devel-

oped to identify the active species in CVD
plassas optimized for the depositium of boroun
pitride films on substrates.

As noted previously, we have cospleted our
work in time-of-flight optical spectroscopy.
We have made some theoretical calculations of
the spectral resolution which could be obtsined
with this method unsing s single-mode optical
fiber. Such fibers have no modal dispersion;
thus the spectral resolution is a tradeoff
between the material dispersion of the fiber and
the traosfors-limited spectral width of the
short pulses., It is found cthat the ultimate
resolving power which can be obtained varies as
the square root of the fiber length, The dis-
persion is such that at 600 mm, s l-ks single
mode could resolve 0.7 ewl if a time resolu-~
tion of 8 ps were attainsble, All of the work
on time domain spectrometry with fiber optic
waveguides hass been summarized in a review
article which was recently published.

7. M. m.”, R. V. M, ¥. B. "litt"l, J. P.
Yoamg)

Advanced Isstremsntstion

Chenging objectives in the Fuel Recycle
Programs mandate that our development effort for
fev process instrumentation for fuel reprocess~
ing be stopped. However, ws sre particvlarly
proud of the fact that many of the devices we
developed are now installed in process stresss
at the Y~12 plant and have proven to be superior
to any previously used measurement eystes.

Another wmajor effort, resote anslyticsl
instrumentaiion, continues to make excellent
progress. This past year the project focused

upon couversion of the prototype remote titra-
tion systea into a unit suitsble for installe—
tion into an operating hot-cell. A testing and
evaluation protocol of the system vas coonducted
in & mock-up facility. This protocol involved
carrying out titrations with all operatiouns per—
formed via the master-slave manipulators, demon-
stration of remote mintensnce, and trsiuning
sessions with persounel who will operate the
finzl systes. This testing protocol resulted in
thirteen mechanical smodificstions. These modi-
ficstions significantly improved the ease of
remote msintenance sod solved au unexpected
probles iuvoliing remsote changing of the buret.
Software wodifications were directed toward
making the system more tolerant of operator
errors. An algoriihm was also developed which
sllows the operstor to locate end—poiuts when
the sutomatic end-point. calculation feature
fails, This capability is required vhen dealing
with very esall bresks or two very closely
positioned end-points.

The revised system has three interchangesble -

burets of 5,10, and 25 ml capacity. The
accuracy snd precision c¢f volume delivery are
1.6 and 1.3 pl, respectively, and sre indepen-
dent of the buyret cspacity .nd the volume
delivered. Expccriments desgigned to ascertain
what fsctors limit the accuracy and precision of
results obtained from the system indicate that
the variance associsted with the prepsration of
standsrd ssmples can dominate and, in wmseny
applicacions, will limit the accurscy of the
final result, Testing of the revised systems vas
completed and the unit delivered co building
7920 for installation in cell No. 8,

The progrsm funded by the Crmsolidated Fuel
Recycle Progres (CFRP) concerning the detection
of low levels of urasnium in agueous waste
streams was completed in April.

An ORNL/TM summarizes the problems sssociasted
with the direct photometric determination of low
level uranium as the uranyl iom using the mulei-
wavelength photometer developed under the CFRP
program., An alternative procedure wss recom-
mended in which the uranyl iom was initislly
reduced to U(IV) prior to photonetric anslysis.
Such & acheme has the advantsges that (1) che
optical beckground can be determined before
ursnyl reduction, (2) the asbsorption coeffi-
cients of U(IV) at 647 and 1075 vm are 3 to §
times grester than uranyl absorption, and (3)
the major fission and corrosion product contsmi-
nants in Purex streams do not optically absorb
st wavelenzths greater than 600 nm, The
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mltivavelength photometer can be used to
correct the absorbance data for semple nitrate
coocentration, as well as prediet the final
sample sbsorbance from initial reduction data.
This predictive ability cam decresse the time
required for cosplete uranium analysis to less
than two mioutes.

The wmltivavelength photometer was also
applied to the amalysis of ursnium in ap aquecus
raffinate stresm st the Y-12 Uranivm Recovery
facility. The installstion, calibration, and
evalustion of the in-line spectrometer proved so
successful for process coatrol that two addi-
tional in-line cells were multiplexed to tha

_photometer to eshsnce operator coutrol of the

unit, The conceptrations of uramiwm in the
raffimate (0-15 g/L urseium), am aquecus feed
(170-220 g/L) end sn orgsmic extraction (70-130
g/ urapium) stresm are nov measured at half
mipute intervals snd displayed on a CRT screen

and at remote repesters in the process control

aress. Control samples from each stremm are
collected weekly and the instruments co=pletely
recalibrated quarterly. Over a six wmonth
period, the stendard deviation between photom—
eter anslysis and Davies~Gray determinstion of
uranion were 1, B8, and & g/iL urenium for the
raffinste, aquecus feed, and orgsnic extraction
stresms, rtespectively. Four wore Criply-
multiplexed photometer systems are plaanned for
instsllation over the next tvo years. We are
presently stulying specific monitoring locations
to identify wodifications that mmy be required
to adapt the photometer algorithms and optics to
expected sample parsmeters. '

A new effort has begun in cooperation with
personnel from the Msterials and Chesicsl
Technology Depsrtwment, ORGDP, to study the
thermal decomposition of UFg aad related com-
pounds, As atomic fluorine is one of the
resction products, it can be used ss a disgnos-
tic to determine the extent and rate of UFg
degradation under s variety of reaction condi-
tions. ORCDP persomnel currently momitor atomic
fluorine concentration by introducing Clz into
the gas stream to forwm C1F; the conceantraticn of
which is followed by infra-red absorption, using
a diode laser light source. An alternate pro-
cedure is now being investigated to imprcve the
detection limit of stomic fluorine and also
provide a calibration technique for the infra-
red determination., Here, atomic fluorine is
titrated wvith Cly; cthe intensity of chlorine
atos recombination emission is used 35 the
end-point iandicator., The detection limit of the

chewmiluminescent procedure is st least compara-
bie to the infre+ r~d absorption wmethod aad ceam
ultimately be redsced by a factor of 20. Cur-
reatly the chemiluminesceat reaction chamber is
being wodified to achieve this sdditionsl eewsi-
tivity sad also te allow laser imterrogatios of
the chemiluminesceat resction products.

In a cooperative program with the Departmeat
of Chemistry, University of Teamessee, we bave
coatinped the development of am optical spectro-
electrochewmical technique and the study of
iridiem carbouyl, Irg(C0)j2, ss s catsly-
sis precursor for the hydrogesation of carbos
monoxide in woltem AlCl3-NaCl. The previous
optical wult’ pass spectroelectrockmmical
arrangemest Jhich involved positioming the
optically transpareat thim-layer electrode,
OTTLE, cell between two mirrors could mot be
extended to the wolten salt system due to the
physical restrictions imposed by the preseace of
the furnace. A system involving the use of
right sogle prisss sttached to the outside of
the molten salt OTTLE cell is being pursued, -

The study of the iridium carbounyl system bas
focused on the DV-visible spectrsl region. In
AICl3-NsCl (63,37 wmole percent) at 150°C,
absorption bands at 278, 326, asnd 498 nunm
associated with the catalytic reaction of
1rg(C0)12 sre  observed. The identical
bands are observed vhen chlorotricarbonyi-
iridium, IrCl{(C0)3, is the starting wmeterisl,
suggesting that the sonomer msy be the reactive
species, The rate of sppearance of these bands
depends upon the CO pertisl pressure. Experi-
ments are undervay to determine this CO partiss
pressure dependence,

(D. A. Bostick, B. Bamuard, . E. Sovell, L. N.
nmr G. mW, J. E. Smin)

Special Projects

Work on the snslytical spplications of heavy-
ion induced x-Tay satellite emission (RLYSE) is
8 combined effort betwessen our group sad the
Anslytical Physics group of ACD alomg with per-
sonnel of the Physics Division. Besvy~ion bess
time wvas st & presive thi' yesr, but soss
experisental progress wvas msde., AlJo, & mors
refined interpretation of previous resvlts was
carried out. Although HIXSE can esssily be used
to determine cospound identity (sad ws have
demonstrsated this use), there are wore readily
availeble and cheaper techniques for performing




this function. The value of HIXSE lies in the
ares cf materials characterization and study,
such as the determination of the valence sta 2
of pure metals and their alloys. It will be im
the future, however, before direct valen:e state
measurements can be made in pure merals, but
suitsble samples have been obtained and such
experiments are planned. It has been showm that
practical use can be made of the valence state
capability in alloys; HIXSE has been used to
identify different members of a Mo-Ti binary
alloy system and differeantiate between crystal
structures of the same alloy. Several
publications are in press or in preparationm,

We requested and received aeed money support
this year for l project to initiate a study to
determin: active biomass in immobilized biologi-
cel systems. While methods are available for
the w=asurement of active biomass of freely
suspended cells in cultures and natural waters,
reliable methods for the measurement of active
biomass of attached cells are unavailable.

Microorganisms are the basic process units in
both tiotechnological waste water treatment and
in natural ecologicsl systems. They control th.
degradation of organic substrites and the
remineralization of essential nutrients from
nrgasnic wmatzer. As such, the estimstion of
active cellular biomass is a fundamental param-
eter of a given biological system, relating the
concentration and activity of the microorganisms
in the process. The measurement of active bio-
mass in a bioreactor can be used to extrapolate
such control parameters as column efficiency,
chemical poisoning and wmicrobial contsmination.
Biomsse measurements in ecological samples are
used to study and predict envirommental
responses to nutrients, toxic substances,
anaerobic conditions, etc. We are considering
two different approaches to achieve the desired
measurement, In the first, the gelatinous
polymer surrounding and attaching. the
microorganisms to the solid matrix could be
dissolved, forming a free suspension of cells.
Once the cells are freed, active biomsss could
be determined directly and rapidly by equipping
a Coulter cell counter with a fiber optic system
oriented perpendicular to cellular flow. S8uch a
system would asutomatically provide a count of
total cell population 2lectronically, as well as
the live cell count based on the measurement of
either the absorbance of tetrazolium-stained
cells or the native fluorescence of such labile
cellular biochcmicals an  NADH. If cellular
detachment cannot be demonstrated, active

biomass will be determined indirectly by quanti-
tatively extracting a biochemical indicator of
cellular activity. Several new techniques are
being considered for the analytical measurement.
1f we are able to successfully demonstrate that
immobilized biomass measurements are possible, a
ma jor proposal will be prepared to expand and
refine the methods.

Ve have been working very closely with tech—
nical support groups in the division to handle a
number of special, complex amalytical tasks.
These studies include:

(1) The clean—up of wastewater from uranium
ore processing.

(2) Use of lithium metaborate to solubilize
traces of refractory minersls,

(3) Collection and determination of traces of
cerium, lanthanum, and zirconium in turbid
wvastewater, and

(4) Determination of iridium in heterogeneous
Ir/Si/Fe/Cu/Zn residues. -

In each case, a utisfnct:)ry (if not excel-
lent) solutior to the problem was achieved.
Some of these studies have been written up for
publication and one (lithium metaborate) has
been accepted by Analytieal Chemistry.

A minor effort continues in spertral studies
related to the tracsuranium research i-terests
of the laboratory. This work is carried out in
cooperation with personnel of the Chemistry
Division of ORNL and the Chemistry Department of
the University of Tennessee. ‘ihree publications
have evolved, either published or in press. The
work involves developing absorption spectral
techniques required in the researcih effort and
applying these techniques to the characteriza-
tion of solid state materials that are prepared
or develop because of radioactive decay. The
research will branch out to a study of the
effect of high pressure on 4f and 5f transitions
in lanthanide and actinide compounds. Prelimi~
nary design studies have been complered, and a
prototype high-pressure cell is bein, con~
structed for use with pg-sized samples in our
microscope-spectrophotometer., The use of spec-
tral information to establish the structure of
transplutoniuvm compounds and to follow the
ingrowth of, and identi'/y the nature of, progeny
species continues. This study has expanded,
from the studies of halides, to include oxides,
phosphates, and other oxyanions,

Finally, the group has just received and
installed a Zymark Laboratory robot syst:m. Our
initial plans for the system are 1) to study ite
cherscteristice and potearial espplications



vis-a-vis the technical service work carried
out in the division and 2) to develop new con-
cepts in snslytical methods and instrumentation
to maximize the benefite that might be obtained
by the wmarriage of a laboratory robot to an
ana ytical system. A preliminary study in the
disision indicates that several radiochemical
procedures wmight be excellent candidates for
"robotization™., /me such procedure has been
selected for the first demonstration test and
evaluation.

(D. A. Bostick, C. Feldman, H. 3. Rose, J. P.
Young)

ABALYTICAL PHYSICS
L. D. Hulett, Jr.
Positr~a Spectroscopy

The developrent of monoenezgetic positron
spectroscopy techniques for surface and bulk
analysis of solids is going on at JRNL, at three
other national lsboratories (BNL, ANL, LLNL), at
commercial laborstories (e.g., Bell Labs), and
at several universities. The common impediment
to all of this work is the limited intensities
of monoenergetic positrons that can be produced.
This past year our group has taken several
approaches to the achievement of wmore intense
fluxes. Our work has involved ineractions with
other groups at ORFL, LLNL, the State University
of New York, and the Hochschule der Bundeswehr,
Munich, :

At ORNL we have worked with the Physice
Division to generate ll¢  from 1llp by
bombardment with 10 MeV protens. The llg¢
isotope enmits fast positrons, having & maximum
energy of 1.8 MeV, with a half-lite of about 20
minutes. These fait particles were impinged on
a tungsten wmoderatur. Intensities of moderated
positrons produced with the EN Tandem facility
were very low. A possible reason for this is
that the ll¢ that was generated in the
11y target was buried so deep that the
positrons could not escape. The Physics
Division has plans to .try to improve yields by
using lower energy protons snd orienting the
target at grazing sngles such that they do not
penetrate so deeply. At the present time,
however, the EN Tandem is undergoing extensive
renovations and this work has been halted. The
Analytical Chemistry Division has shifted its

efforts to the preparation of another positrom
isctope, S8ge. It will be electroplated
from cupric cysnide solutions onto a platinum
substrate as the CujGe alloy. Commercial
vendors offer this isotope but ocaly in limited
activities of 10 wCi or less. The reason for
this is probably due to difficulties with the
electroplating process. ¥When omne attempts to
use the commonly prescribed techniques for
plating large quantities of this alloy, the
result is a spongy non—adherent depcsit. We
have determined that part of this problem is due
to the dissipation of cyanide by the anodic
reaction of the electrolysis. By continuously
replenishing the cyamide during che course of
the electrolysis we have suppressed the ousat of
noa—-adherent deporit formation. It sppears that
we will be able to produce safe, adherent
sources vith gctivities in excess of 100 wCi.
Councurrent with the above work, we have done
collaborative studies with R. H. Howell and
R. A. Alvarezx of Lawrence Livermore National
Laboratory in the use of an electron linear
accelerator (LINAC) for generating monoenergetic
positrons. The high energy (60 MeV) electron
beam is directed onto tantalum bremsstrahlung
targets. Positrons produced by pair production
are thermalized and re-emitted by tungsten
moderators. An overall yield of about 2 x 10 6
slow positrons per LINAC electron was obtsi.ied.
This means that a LINAC beam current of one
@icroamp could produce a slow positron flux of
about 12 million particles per second. LLNKL is
presently constructing shielding faciliiies that
will allow beams of this intensity to be gener-
ated. ORKL and LLNL have discussed development
of a positron emission microscopv device. .
In addition to ‘ncressing the intensity of
the fast positron source, we are also trying to
improve moderation efficiency. There is a gen-
eral concensus that this can be accomplished
with thin film transmission moderators but tech-
niques for fabricstin- free standing films of
tungsten snd other moderator materials are not
very well worked out. We have succeeded in
growing polycrystslline films of tungsten on
copper substrates and in removing them in &
free-standing forw. Thickne 3as are about 500
nu., The as-grown films were very fine grained,
and it wvas necessary to anneal them to produce
suitable moderators, After snnealing at téa-
peratures greater than 1800°C rhe grain sizes
vere 2-3 ym. In the ss-grown state the files
had face~centered cubic crystal structures,
Atter annealing the structure reverted to the




aorml body-centered cubic type. Moderation
efficiencies of these films have not yet been
tested,

A low-pass/high-pass differential retarding
field spectrometer has been used to wmeasure
spectra of scattered positrous. The device has
& very large solid angle and it cen accept broad
diffuse beams. The spectrometer has an electro-
static lens at its entrance. The potential of
the lens is adjusted so that its focal point
coincides approximately with the point froam
which the particles are scattered. This causes
the positrous to be focused into a beam in which
the particles have parallel trajectories; colli-
ntgd besms of this type can be energy analyzed

. with flat plate retarding grids which are very

inexpensive to coustruct. Energy resolution of
the spectrometer varied fiom 1/2°1%. It sppears
to be unsuitable, however, for studying positron
scattering. Energy lose spectra were smeared
and did not shov the detsil of those mweasured
with a spherical spectrometer. Presumably, the
reason for this is that evnergy loss cross sec-
tions are functions of scattering directions as
well as energy. The spectrometer integrated
spectra for a large range of scattering angles,
giving convoluted data.

(J. M. Mle, L. D. Bulett, T. M. Rosseel, W.
Trift ehauser)

Heavy~Ion Induced X-Ray Satellite
Emission

Beavy-ion induced x-ray satellite emission
(MIXSE) is being evaluated as a tool for the
chesical snalysis of solids and as s method to
provide new insight into the bonding charscter-
istics of complex materials. The development of
BIXSE as s chemicai probe has focused on the
expansion of the range of elements which can be
anslyzed and the concomitant materials applica-
tious, 7or example, we have expanded the ele-
ment range to the second row transition metal
clenents (intersediate Z elements) by demon-
strsting that variations in the i'unnn'.ty pro-
files of the hesvy~ion induced L x~-rasy satellite
diffarence spsctra of solybdenum alloys and com-
pounds can be correlated with the valence elec-

on density of the saterizl, Analysi. of the
ts revealed that the refilling mechsaiiss for
the compounds is dowinsted by inter-stomic
velaxation (ligsnd effect<)., Although ths alloy
and molybdenum mstsl spectrs exhibit a linear

correlation between rhe relative yield of LB
satellites and the valence electron deasity, no
conclusions could be reached about the non-
radiative relaxation mechanisa. The difference
betveen the observed correlations msy indicate
that HIXSE is sensitive to the degres of delo-
culization of the valence electrons aad thus the
type of chemical bonding. The alloy data are
also significant because they indicate that
HIXSE may provide an svyeme for the identifics-
tion of metsl valence states. Just ss a valence
state can be used to describe inorganic compound
formation, metal valence states may help codify
and predict alloy bonding and crystal structure
formation.

In snother region of the periodic table high
resolution V KB HIXSE spectra were obtained for
s series of V(!’e‘Coyli,):; long-range
ordered (LRO) alloys. Variations in the rela-
tive intensity distribution of their satellite
lines were observed and are attributed to dif-
ferences in the vanadius valence elect.ron den-
sity of the various-alloys. These slioys are of
interest becsuse in the cubic form they possess
unusual strength and ductility at high tempera-
tures. HIXSE was also used to differeatiate
between different crystal structures of the same
alloy. For example, by generating V Kg differ-
ence spectras, we were able to distinguish
between an LRO alloy in a disordered cubic (fcc)
form and an ordered hexagonal (BaPbj-typa)
form. Although it won't replace diffraction
methods, the ability to detect changes ia the
crystal structure provides additional evidence
that BIXSE is a sensitive p-obe of the valence
electron distribution. These preliminary
results also suggest that HIXSE may be wmore
sensitive to chemicsl bonding effects than the
various electron spectroscopies. In additiom,
surface anomolies asre eliminsted becsuse the
soft x-rays probe the bulk phase (0.5 mg/cm is
the mean depth of x-ray production).

In order to investigate the ability of HIXSE
to yield informarion sbout metal bonding, s new
analyzing crystal (LiP(22(,, was installed and
aligned in the Applied Ressarch Laboratory x-ray
scanning wonochromater. The new crystal will
alle. us to probe the La and L. heavy-ion
induced x-rsy satellites of the ianthanide
elements (through gadolinium) for variations
caused by differences in their metal valence
states, In addition, higher resviution vansdivm
KB spsctrs cen be obrsined with this crystal.
The improved rcasolution should enhance our
capacity to correlate variations in the



satellite spectra of LRO alloys with changes in
their electronic structure.

(T. M. Rosseel, J. M. Iale, A. DasGupta,* L. D.
Bulett, B- P. Xrause,** C. T. Liu,* S. Roman, **
C. R. Vane,** and J. P. Youmg)

*Metals aud Cersmics Division
**Physics Division

Solids/Surface Charscterization Team

A Solids/Surface Characterization Team, con—
sist'ng of a roordinator and s matrix organiza-
tion of mesbers from many separate groups, has
been established to develop and spply mmterials
analysis techniques. Many problems require more
than one method for complete snalysis, and the
iotegretion of chemistry (separations, specimen
preparation) with spectroscopy is often needed.
Materials analysis wmethods are frequently
spplied to other problems such as environmental
research and monitoring. The job of the Solids/
Surface Characterization Team is to take a
broad-based approsch to situstions such as
these. Another function is to keep the division
and its management updated on methodology. This
past year the team made a survey of surface
analysis capabilities in the Oak Ridge 3-plant
area and in the industry at large.

Twvo examples of materials characterization
are the acalysis of & single crystal stainless
steel specimen and the Jiagnosis of a nickel
cathode contsminstion problem. The stainless
steel crystal was a 2 cm boole, 8 =mm dismeter,
grown by zone refining, Using x-ray fluores-
cence for non~destructive analysis it was deter-
mined that cthe chromium, iron, and nickel
concentrations did not differ by more than 21
between th two ends, implying that little or no
gradients existed in the crystal, Wet chemical
methods were used to asnalyze a small chip for
carbon and silicon. The contaminatiom on the
nickel cathode was found to be from brass. The
film on the surface was leached and concentrated
wvith smmonium hydrcxide. X-v. flucrescence in-
‘dicated copper, zinc, and ler ) of concentration
ratios typical for brass.

ORNL, and also the Technology for Energy
Corporation, has developed a position sensitive
detector for use on x-ray diffractometers.
Initia) applications were mainly in meterials
problems such as the determination of strain in
cast steel parts. We are nov experimenting with

-

the use of this detector on a diffractometer
designed for asbestos asnalysis. Prelimioary
tests indicate that sammple turnaround time can
be decreased by factors of 5-10. We presently
have a high background probles, but we think
that this can be overcome and that the instru-
ment will provide both speed and high sensitivi-
ty. This s saother example of how materiasls
anslysis techniques can be applied to cther
problems.

(L. D. Bulett, J. H. Stanrt)



2. MASS AND ERISSION SPECTRORETRY
J. A. Carter

The Mass and Emission Spectrometry Section is engaged in research and development in three

broad areas: inorganic wass spectrometry, orgsnic mass spectrometry, and secondary ion wmass

Each area provides effective support for various laboratory programs, both by
developing new analyrical procedures ard by providing support anslyses.

spectrometry.

The long vange goal of
the section in general is to develop new techniques ro allow exteasion of msss spectrometric

aaslysis to new aress; this requires research zimed at understandiag the fundsmental physical

processes involved and using the information thue obtained in development of new analytical pro-

cedures and instrumentation. Some of the areas receiving attention are: organic secondary ion

mass spectrometry, surface characterization, isotopic abundsnce measurements (particularly as

applied to safeguards and the nuclear fuel cycle), multi-element trace analysis, the technique

of mass spectrometry-mass spectrometry in organic analysis, and isotopic characterization of
enriched stable isotopes.

About 30X of our research and development support ie provided by the Division of Chemical
Sciences of the Office Of Basic Energy Sciences, Department of Energy. This effort, which is

vers broad in scope, rrovides the technical base from which curreat and future mass spectro-

metric needs of DOE are addressed. Special ssfeguard projects of diverse origia provide sub-

stantial support; the rest of our funding comes through several lsboratory prograas and various

Work-for-Others contracts. Examples of these are the waste isolation projects at Hanford and

Sandia and the Three-Mile Island reactor clean-up.
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RESEARCE 1IN INORCANIC MASS SPECTROMETRY
R. L. Walker and D. H. Saith

Resonance ionization mass spectrometry (RIMS)
uas emerged as a powerful nevw anelytical tool
for isotope ratio messuresents. The technique
relies on the high elemental selectivity ioher-
en- in the laser—induced resonance iovization
process, which can eliminste isobaric interfer-
ences encouatered by conventional thermal iomi-
zation. Optimum RIMS paramerers have been
established for analysis of uranium and pluto-
oium. Se2ll ramples of each element (10 ng)
loaded on anioe resin beads yielded isotogpic
measuresents with good precisien (0.3-0.7% RSD)
vith acceptable selectivity and accuracy. Tke
selectivity ratio for plutonium relative to
americium at wmass 241 also was found to be
adequate (1.5 x 103). In other studies, RIMS
has been used to investigite the physical pro-
cesses associated with atom formstion at the
surface of s heated wmetal filament. These
studies, involving the element europiuvm, indi-
cated that molecular species may provide a route
for non-resonant photo—excitation of atoms into
highly excited states. RIMS has also been used
to study the optical spectroscopy of the acti-
nide c¢clements: Th, U, Np, Pu, Am, and Ca in the
vavelength range of 580-610 nm, thus paving the
vay for measurements of the higher actinides Bk,
Fm, and Cf.

An ion optical bench wse cssembled and put
into service. 1Initisl experimen:ts were prelim-
inary evaluations of a position-sensitive detec-
tor and s quadrupcle/time-of-flight system for
mass spectrometry/mass spectrometry (MS/MS)
experiments. An internsl standard for use ia
isotopic dilution anslyses of plutonium was
synthesized, characterized, and put into use.
This standard isproved precision to asbout +0.12,
Both uranium and plutonium internal standards
vere evaluated for use in our quadrupole mass
spectrometcr., An improvement in precision of
about a factor of two (to about +0.7%) was
realized. A new approach to statietical treat-
ment of isotope ratio data was developed by
C. K. Bayne of the Math Panel. This approach
uses a wmodel to predict values for the ratios;
ve hope to develop it to the point where more
information can be obtained than is availabic
from conventionsl trestment.

Racently, we have developed & resin-bead
technique for burnup measuresent., It involves a
very niample separation scheme siwmilar to that

]

developed here for plutonium and ursnium analy-
sis. Anion resin beads are coulacted with a
methanolic nitric acid mixture (902 MeOH.101 84
BNO3) coantaining 100-200 ug or more of neo-
dymium. Good sepr .ation from samsrium, the main
interference in neodymiums method, is achieved.

(D. 5. Donohue, H. S. McKowm, L. K. Bertrom,
C. A. Pritzhard, G. I. Gauiz, D. I. Whaley,
J. P. Young, B. G. Miller, H. C. Swit k).

ELENENTAL AND SECONBARY ION MASS SPECTROMETRY
¥W. H. Christie

Secondary Ion Mass Spectrometry (SIMS) has
teen used to study the effect of pulse duration
time of ZXeCl lasers on the annealing of
ion-implanted silicon. Boron implanted samples
were XeCl laser annealed using energies of
0.5-2.0 J cw2 gnd pulse duration times of 25
and 70 ms. SIMS depth profiles dewoustrated
that the shorter laser pulse provided deeper
dopant spreading, as expected. The sample that
vas annesled with 70-ns pulses yiclded a very
"abrupt” profile when an euergy just above
threshold for complere annealing (i.e., 2.5 J
ca~2 in this case) was used. The "abrupt”
(sharp fall off) change in B concentration at
400 nm depth has not been observed with ruty or
short pulse (25 ns) XeCl laser gnnealed samples.
Clearly, the shorter pulse time is more energy
efricient for snnealing but longer pulses have
the advantage of providing shallow-surfacz
selting and & more "abrupt” dopant profile which
appears to have significant implications for
high switching speed devices.

In another study, a comparison of laser-
induced surface melting snd dopant diffusion 1o
ruby and XeCl laser-annealed samples of B-
implanted silicon was made by SIMS profiling.
Both lasers had a pulse durstion time of 25 ns.
The SIMS results indicated that at tre same
energy density, the resulting profiles arising
from the two lasers were alwost identicsl.
These results suggest that, regardless of the
large differences in the opticsl properties of
silicon at UV end visible wavelengths, the
efficiency of usage of the inciden: energy for
melting silicon surtace regions to comparsble
depths is spproximately the ssme for the two
lasers at similar pulse duration times,

A surplused ion microprobe, essentially iden-
tical to our previously existing instrument, has
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been obtained. This instrument is currently
being repsired and reassembled for use in our
resesrch program. The instrument is being modi-
fied to sllow resonance iomization of sputtered
utoms to be stodied. Oune potential advautage of
this ingtrument is the availsbility of a micro
focused (+2 um) priwery ion beem. This should
to be

allow resonsnce iconization techaiques

applied to small iaclusions and  micro
particles.

Pu-238 oxide is used as s general purpose
heat source (GPHS) to power radioisotopic

thermoelectric generators for MASA deep space
probes, such as the upcosing Gaiileo mission to
Jupiter (launch 1985). After teing fabricated
into ceramic pellets approximately 2.5 cm long
by 2.5 cm in dismeter, the Pu0; is euncapsu—
lated io a 700 ym thick iridinm shell. The
msjor purpose of the iridium shell is to provide
containment of the Pu0; in the event of s mis-
sion fsilure involving a high velocity impact of
the GPHS capsules with the ground. An iridium
alloy (DOP 26) consisting of 0.321 cungsten, and
aominally 50 vt ppm alusinua and 60 wt pps thor-
iuvm was chosen as the cladding ssterial because
of its high temperature strength and ductility
and chemical inertness, especially to Puoz;
The alloying elements enhance the impact
strength sod ductility by incressing the coher-
ent''strength of the grain boundaries. Perhaps
even mcre importantly these elements, in partic-
ulsr thorius, help maintain ductility during
high tempersture aging of the iridium by pre-
venting grain growth. Thorium is effective as
grain growth inhibitor becsuse it exists primar-
ily as discreet particles on the grain
boundaries.

Although the microstructure and grsin bound-
ary chemistry of the iridium have been well
character..»4 for the case whcre the iridiuc has
been heat trested alone, the effects of high
twpersture sging ia the preseace of Pu0y are
unknown, We were ssked by scientists st the
Savannah River Laborstory to provide snalytical
sscistance in an ongoing iridiun/Z”Puoz
Z”Puoz compatibility test. These
obtserved that the iridium cladding alioy showed
greatly enhanced near-surface grain giowth when
exposed to PuO; for six months at 1440°C. It
was felt that SIMS would provide . means for
investigating the grain boundary chemistry under
different conditions of aging in the presence of
Puny, SIMS studies demonstrated that chrowium
and nickel impurities in the Pu0 tended to
diffuse into the cladding alloy along grain

workers

boundaries.
the samples

Bo plutonium was found in ey of
st'died. Alumioum was observed to
of the cladding in sreas vhere chro-
wium, iron, aod nickel had intruded. Thorium
vas ais0 observed to diffuse out of the slloy
along grsin boundaries. The wmost striking aod
also uuexpected finding of the s-udy was that
oxygen diffused _oward aloug grain boundaries
and formed ThO; in situ in sample.
This sample was also obszrved to have exh:’»ited
the least near surfaice grain growth.

The current state of this investigation is
Chromium, irom, asad
nickel cigrate from the Pu0; fuel to the irid-
ius cledding sad alter the cremistry of the
grains and grain boundaries,
Altbough the effect of these impurities is not
nov known, they should prubably be excluded from
the iridium until their effect is understood.
The observation that in sicu oxidation of

A

diffuse cut

susmarized as follows.

near-sur face

thorium on grain bouandaries to
grain growth should be investigated further.
Currently, no information is available concern-
ing the effect of grain bcundary ThO; on high
temperature impact ductility. This study does
suggest that this oxidation phenom2na may be &
vay to stabilize the slloy against exaggerated
grain growth and thereby its impact
resistance,

improve

(R. E. Eby, L. Landau, G. I. Gault}

ORCANIC MASS SPECTROMETRY
G. L. Glish snd P, J. Todd

The research in organic mass spectrometry has
focused on fundamental sspecte of MS/MS and on
novel ionization processes. In the ares of
MS/MS, research has been initisted into the
effects thst vsrious cationizing species have on
MS/MS spectra.
erol as s model cowpound have shown two effects.
The first one is the degree of structurally sig-
nificant fragmentstion observed in° the M$/MS
spectra, This effect correlates well with the
cation affinity of the cationizing species: the
higher the affinity of the cation the less ion
current it takes awvay in the fragmentation of
the ion and thus nore structurally significant
fragmentation is observed, The other sffect
observed is the smount of odd-electron ion cur-~
rent produced in the fragmentation processes.
This effect correlates well with the saount of

Preliminary results using glyc-
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charge delocalization from the catioaizing spe-
cies to the glycerol wmolecule. Further studies
are planned to examine the generality of these
observations.

Another area of endeavor in MS/MS has been
rie design asnd coastruction of a nev ctype of
instrusent. This instrument cousists of & tan-
dem quadrupolt smss goalyzer (Q) asnd time—of-
flight (T) ma:s spectroweter. Such sn instru-
ment has seversl attractive features. First, it
is relatively simple and inexpensive. This
could allow untold nusbers of lebs access to
MS/MS which presently only have quadrupole mass
spectrometers. Second and wore ismportamt, it
sho1ld allov rapié acquisition of MS/MS spectra
and be especially good for transient type exper-
iments such as pulsed laser desorption. Imitisl
results on the crude prototype QT confirm these
expectations. MS/HS gpectra of very low intens-
ity signals can be readily obtained as well as
MS/MS spectra on rrsnsien: ion pulses. This
instrument was designed with thermal desorptioa
experiments in mind due to the oftea traunsient
nature of the signei obtained and looks to be
very promising for studies in this area.

A collaborative project with researchers from
Purdue University used M°/MS to iavestigate some
of the processes involved in desorption ioniza~
tion of involatile organic molecules by ion bow~
bardeent. Several interesting results wvere
observed. Unusual adduct ions were found from
ssmple/sample and sample/matrix interactions and
also analyte ions that had undergone cheamical
transformations. This demoustrated that complex
chemistry can occur in the energized condensed
phase. It wss also shown that the matrix from
vhich the ions are sampled can influence sub-
stantially the fragmentations observed. These
results show the need foc extreme care wvhen
using desorption ionization methods for quanti-
fication and qualitative identification of
organic molecules,

Organic SIMS. Enhancement of organic second-
ary ion emission by various matrices hss been
studied in an st empt to better describe and
understand the process. Intsct, thermally
labile, high mole-ular weight species can be
ionized and psss from a condensed phase into che
gas phase, Our efforts have been divided into
two parcs: study of the physical properties of
glycerol--the most cowmon wmatrix employed--and
sttempts to generate secondary organic species
from ocher matrices, chemically different from
glycerol.
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For exswple, cousideration of t-e vapor pres—
sure of glycerol shows that glycerol molecules
depart the target surface (i.e., evaporate) at a
rate grester than the rate of primary ion bom-
bardesent. Involatile species dissolved in the
glycerol matrix, cannot, of course, evaporate,
s0 their surface concentratioa is increased as
the glycerol evaporates. While in contrast to
the widely-accepted wudel proposed by McGee,
this explanstion is coansistent with observed
varfation of secondirv emission with Ctise,
spparent sbsence of s..face damage, and second-
ary emission of elemental iocns such as Na*,
K*, etc. vhich should oot be present in sig-
nificant comcentracions at the glycerol
surface.

Secondary ion emission from analytes dis-
solved in smatrices chemically similar to glyc-
erol is essentially ideatical to the emission
observed from glycerol. However, secondsry iocn
emission for some analytes dissolved in mstrices
chemically different from glycerol cam be sub-~
stantially echanced. For example, polyphos-
phoric acid (PPA) enhances secondary ion
emission from dissolved organic phosphonates by
2 factor of 400. At the same time, it appears
to somewhat suppress the secondary ion signals
from other organic species such ss smines, which
normally produce copious secondsry ion signals
from a glycerol matrix.

(E. H. McBay, L. K. Bertram, B. S. MceKowm, D. E.
Goeringer, G. S. Groerewold, N. K. Christie,
D. #. Switn)



3. RALIOACTIVE RATERIALS ANALYSIS
W. R. Laiag

The Radiocsctive Mirerials Analysis Section is composed of three groups: Radiosctive
Material Anilytical Laboratories, Trsnsuranium Anslytical Laboratory and Special Projects. A
satellite laborstory is algo operated within the Coasolidated Fuel Reprocessing Facility. These
groups provide support for many Laboratory programs, primsrily those in the Chemical Technology,
Fuel Recycle, Metals and Ceramics, and Operations Divisions.

They 2lso perform work for other
federal and nonfederal ageacies.

Levelopment is an inherent activity and includes work on x-ray fluorescence, porosity and
surface erea weasurements, testing of coatings for the nuclesr irdustry,
computer-based Data Management snd Sample Transaction Systes.

and the division's



PROGRAMS AND PROJECTS
D. A. Costanzo

Porosimetry of High-Temperature Gas-Cooled
Reactor Craphite

A contioving program on the perticle
technology anslysis of HIGR core graphite has
been pursued. Oxidatioan studies of H-45] and
Stackpole 2020 graphite have produced many
semples for exsminatiom. Recently Stackpole
2020 ssaples have been snalyzed by wercury
porosimetry and nitrogen adsorption-desorption
to determine pure surface ares and pore volome
distributions as well ss surface areas. These
analyges have been cowpleted.

During this period it was found that graphite
ssmples smaller than 5 g. could not be snalyzed
reliably for wmicropore surface ares snd pore
volume distributions by nitrogen adsorption-
desorption with the present aspparatus. Howvever,
excellent reproducibility o.as found for pore
distribution plot
profiles with samples lLsrger thsa 5 g. Helium
densities and BET surfsce area analyses were
also performed on graphite and fly ash.

vol'me and surface area

{C. A. Lee)

X-Rsy Fluorescence Development

Quantitative
anslysis for vurznium and plutonium

(X”F)
in highly

x-ray fluorescence

radiosctive solutions depends on s number of
factors, many of which sre common to all XRF
spplicstions sad include background radiation
(scatter and detector noise), overlapping peaks,
mass adsorption of both the exciting snd fluo-
rescent radiation, and enhancement by secondsry
(sné higher order) excitation. in addition,
highly radiosctive samples introduce two other
factors that must be considered. These radia-
tion related factors include excitstion of che
uranium and plutonium by pasnive radiation in
the sample (gamms, x-rsy, alpha, and beta
activity) snd the spontsneous emission of x-rays
vhich result from internsl conversion following
the decay of rsdioactive isotopes (e.g. ursnium
L x-rays following the alpha decsy of plutonium
isotopes). Unfortunately, XRF
soectrometer d=signs cannot Ctolerate a high
deg-2e of passive radistion sssocisted with the
semple., We are studying designs for an XRF

convent ionsl

system that mey be used to momitor uranius and
plutonium in highly radicactive feed solutions
to s miclear fuel reprocessing plant.

Investigations by C. J. Sperks, Jr. (ORML
Metais and Ceramics Division) led to the design
of a vivelength dispersive XRF system vhich can
be applied to the determinstion of uranium and
plutonius (or wmost other elements) ir highly
gamma-active backgrounds. Because of the
requirement that the cystem operate in a remote
and inaccessible eonvironment, a basic festure
incorporated into the ORNL IXRF spectrometer
design is mechanical simclicity. The XRF system
employs pyrolytic graphite for the x-ray optics
which has the advantage of excellent radistion
resistance, high diffraction efficiency (40X of
incident power), simultaneous
diffraction of the entire epergy region from
Puly to UL, with sufficient resolution (30 eV
FWHN st 14 keV) ®o permit the use of 2 fixed-
single cryatal spectrometer.
operstional system would have no moving parts
after initisl aligneent, which simplifies
jastrument masintenance and enhances reliability.
The constant opticil geowmetry should also result
in improved sccuracy and precision.
energy resolution ard
analytical semsitivity to meet process coatro’
snd  accountability requirements for the
Westinghouse-Hanford reprocessi-, demonstration
facility (BRET), an intense point source is
required for sample excitstion. The excitation
source for the ORNiL XRF system employs s bsrrel
moncchromator to select and focus AgK, radistion
from a standsrd 2KW silver target diffraction
x-ray tube (side-window). Quantitative detec-
tion limits of < 0.4 mg/ml for uranium have been
obtsined with a bsrrel fabricated from singly-
bent graphite. However, the grsphite barrel
monochromstor did not provide a sufficiently
small focal ares to meet both sensitivity and
resolution requirements.

The performance of the high-gamms IRF systes
is strongly depandent upon the focal spot
divengions (primsrily the vertical dimension)
obteined with the barcel wmonochrowmator. The
original barrel design with singly-beat graphite
(Johann optics) is limited to a wminimum vertical
dimension of spproximstely 2.5 sm. This cen be
improved significantly by wusing doubly-bent
graphite. The expense of doubly-bent graphite
would result in the barrel monochromstor cost in
excess of $50 K, therefore, lithium fluoride ia
being considcred as an aslternstive for bsrrel
fabrication. With doubly-bent and

and provides

Therefore, a finsl

To achieve the

ground



(Jokansson optics) lithium fluoride, LiF(200),
we should be able to approach a vertical
dimension of 0.4 m=m. This xeduction in the
focsl area would yield at least a 10-20 fold
in sensitivity ‘with a2 30 eV FuEM
than $§10 K.
current vork is directed toward the
lithium fluoride barrel

increase
resolution and a cost of less
Therefore,
fabrication of a
monochromator.
Background high
passive radiation from the sample wvas empir-
ically evaluated at low energy (10-30 keV) and
high energy (greater than 100 ke¥). In both
cases the wvavelength selection performsnce of
the graphite crystal spectrometer was wore than
adequate to yield good analytical results. An
empirical evalustion of contributions to

discrimination asgainst

weasured uranium and plutonium fluoresceance from
radiation resulting from internal conversion of
radioactive isotopes indicated that this inter-
ference couid be correctec by subtracting
spectras taken vwith snd without the exciting

silver radiation. Although this correction
requires two meassurements on the ssmple and
doubles the asnalysis tiwme, it cannot be
svoided.

(d. ¥. Kelier)

Software Development for Quantitative
IRY Spectrs

We are developing computer progrsms for peak
processing of XRF spectra and for quantitstive
interpretation of spectrsl 1ita, This effort is
necessary becsuse commercially svailable soft-
Addition-
slly, vendors ofte:. fasil to supply source codes.
This owission mskes adequate evsluation of the

vare often fails to meet our needs.

commercisl program impossible as well ss pre-
vents us from customizing the softwsre for
particular spplication.

The first phase of softvare development for
the quantitstive interpretstion of XRF spectral
data has been completed. This passe of cthe
softvare permits the computstion of XRF spectrs
from known ssmple composition, snd provides a
mesns of testing progras algorithms snd the
sccuracy of psrsmeters in the x-ray dats base.
Included in the x-ray data bsse for wmost
elements sre regression coefficients for photo-
ionizstion and scattering (coherent and
incoherent) cross sections, jump ratios, atomic
veight and stomic densities. The fluorescent
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yields, fractional radiative rates and emergies
for the 15 most intense x-ray emissions are siso
incloded. In addition, the L-shell Coster—
Krouig yields have been sdded to the data base
for Z=12 (Mg) through 2=94 (Pu).

The next phase of softwvare developmen: for
quantitation is the complement of the first
phase: computation of sample composition from
XRF spectral dats. This calculation is based on
combinatirn of functions which
account for the presence of each element in the
ssmple. Bowever, these functious cammot be
solved in closed form but require am iterative
solutioe by successive approximatioms. The
functions for computing sample composition also
account for both matrix sbsorption effects and
secondary (sud higher
enhsncements.

a noanlinegr

order) fluoresceuce

(J. M. Keller)

RADIOACTIVE MATERL. LS ANALYTICAL LABORATORY
D. A. Costanzo
The Radioactive Materials
Laboratories provide support to various nuclear
The Consolidated
Edison Uranium Solidificatiom Program (CEUSP),
Consolidated Fuel Reprocessing Program (CFRP),
and vork relsted to gunite tank sludge recovery,
isotopes production, Three Mile Ialand (TMI),
the Nuclear Regulatory Comsission (NRC), radio-
luminescent 1lights and enviromental
lance are representative of these programs.
Analysis of intermediste and high level radio-

Analytical

related Laboratory programs.

surveil-

active samples that require glove box or hot
cell operations sre the main services provided
by the group; in addition,
anslysis snd testing of coatings for spplicstion
in nuclear facilities are slso provi‘ed.

During this reporting period, spproximacely
3000 samples were processed and 10,000 deter-
minstions were performed. A large number of
highly radioactive ssmples were prepsred for
anslyses by other sections within the division
for isotopic snalysis, mass spectrometry, gamms
spectrometry, neutron activation and gas and ion
chromatography.

The majority of anslyses were performed in

x-ray fluorescence

support of muclear fuel reprocessing and uranium
and plutonium gel wicrosphere development
activities wvithin the Chemicsl Technology end
Fuel Recycle Divisions, and rsdiocactive waste



disposal and isotopes production activities
within the Operations Divisoan.
analytical techniques have been employed for the

A variety of

determination of uramiuvm and plutonium. Poten-
tiometric titrimetry, coulom:try, x-ray flesores-
cence, alpha pulse height snalysis, spectropho-
tometry and fluorometry zce representative of
the methods. Other analyscs routinely performed
included free acid, meutron poisons (gadolinium
and cadaium), fission product awd corrosion
product elements, tritiems, C-14, Sr-90, I1-129
and -130, and gross alpha, beta, and gasma
activity.

The energy dispersive x-ray fluorescence
techniue bas deen spplied to a wide variety of
ssmple types and wmatrices. The wmmber of
determinations perforwmed by this techaique has
increased 501 above the last reporting period
to approximately 3000.

Sample types included stainless ateels and
other alloys, uraniuve ores, soil, deposits omn
filter disks and aqueous and organic process
solations containing uranivm, plutoniva or
fisaion product elements. Two  commercisl
computer programs from Tracor Northern Compaay
have bLeen uzed for quantitative analysis of XRF
spectra. One= program, SORT, compares sa unknown
spectrum to a library of standsrd spectra, and
the other, EXACT, employs tu~ fundzmentasl
paraseter technique for matrix co-rections.

Special analyses and wmaterlal preparations
axe also provided by the group. In the hydro-
fracture program large crystals (octahedrom in
shape and 90 wm in the maximun dimension)
obtained from a gunite radioactive waste storage
tank were charscterized by neutron activationm,
ion chromatography, spark—-source mass spectrom—
etry, gamms spectrometry, Karl Fischer water and
pycnometric densicy messurements. The composi-
tion of the crystals corresponded to
[ll.l'.?o,.-mzo]o',[uar]o.;. Thermal anslyses (TGA
and DSC) have been wmade on U02(N03),
proess ssmples. Dissolution of SiC and B.C
vas sccomplished by chlorination of these
compcunds  with Clp and  Spclp. Methods
vere developed for the prepsration of anhydrous
2rCly snd zirconivm 1,1,1-erifluoro-2,~
4-pentanedione. Preparstions of these materials
vere used by the Metals and Ceramice Division
for chemical vapor deposition studies of 2r0y
on silicon, Isotopically pure U-234 was
separated from daughter sctivities by ion
exchange chromatography and converted to the
oxide for Operstions Division. A zombustion-
grsvimetric method vas developed for the determ
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ination of total hydrogen in highly concentrated
uraniom-plutonium solutions in  support of
Cousolidated Fuel Reprocessing Program critical-
ity studies being conducted at Battelle
Northwest Laboratories.

A facility for reprocessing mercury has been
installed. Used wmercury is purified by a
counter current liquid-liquid extracticn tech-
nique. The impurities coantent of the reproces-
sed mercury is typically less than 5 ppm and
meets ACS resgent specifications. Approximately
2500 pounds o wmercury have been purified for
reuse within TCCHD and for companies under
countract to DOE.

Radiation tolerance, decoutamination, and
design basis accident (DBA) testicg of coatings
for application within wnuclear facilities is
provided to coating msnufacturers, utilities,
architect—engineering firms and testing
agencies. The nomber of requests amd funding
support for these services has increased to the
highes: level aince the Nnclear Coating Teating
prograa was eatablished in 1977. Teating has
been performed for eleven differeat clients and
har iavolved a 1.5 man year effort. Radiation
tolerance testing is performed in the High Flux
Isotope Reactor using the intense radiation
emitted by the spent fuel elewments. In the
decontamination test, & wixture of gamma-
emitting nuclides are applied to the surface of
coated stainless steel panels or coated cement
blocks and removed with various decontaminsting
solutions. In the DBA test, the coated
specimens are exposed to an emergency coolant
spray soluticn at elevoted temperatuge. These
tests conform to ASTM specifications.

A number of modifications have been made to
the DBA apparatus to improve operation of the
equipment and relisbility of the measurements.
Temperature snd pressure recorders are nov nsed
for continuous wmonitoring and a super heated
steam line wss installed to obtain temperatures
up to 196°C.

Construction of an addition to the west end
of building 2026 was started in mid-May 1983,
and is scheduled for completion in VFebruary
1984, Occupancy of the addition should occur in
mid-1984, The sddition contains spproximately
600 sq. ft. of floor spsce on the ground floor
snd 2000 sq. ft. on the secona floor. A
counting room will be on the ground level and a
glove box lsborstory, two cold laborstories and
an office will be lncate: on the second floor,
The sddition will be used to relieve the crowd-d
conditions that have existed for the past



several years in the lov-level chemistry and
glove box laboratories in building 2026. In
addition, the intermediate-level radiochemical
operations being performed in building 3019-B
will be moved into the mnew facilities.

{J. i. Botts, R. D. Brooksbank, R. E. Jones)

Puel Recycle Division
Sepport Laboratoery

Approxins~ely 2000 analyses were performed by
the sstellite service lsborstory in building
7603 in support of process and engineering
studies carried out by the Fuel Recycle
Division. The sawples were generated in fuel
dissolver, iodine trazpiag, nitric ecid recycle,
W0 off-gas and concentrstion profile studies.
Avalyses included free acid by volumetry and
chermometric titrimetry, iodine by volumetry and
spect:ophotowetry, oxides of npitrogen by
scid'metry asnd spectrophotometry, hydrogen by
cosbustion, silver by volumetry snd solids by
gravimetry.

Procedures for the determinations of uranium,
gedolinium, viscosity, density, tributyl phos-
phate aud disengaging time are presently under
investigation in snticipation .f the start-up of
the integrated equipment test during the first
quarter of 1984.

(F. L. Layton)

TRAKSURANIUM AWALYSIS LABORATORY

J. #. Cooper

The Transursnium Analysis Laboratory
continued to provide support to the Transuranium
production program and to the Operations
Division in wonitoring radiosctive waste
effluents. The sample losd was slightly less
than last year.

Normslly A®-243 has been determined in the
presence of curium by alphs pulse height
snalysis or isotope dilution mass spectrometry.
In cases where the radioactivity of curium is
excessively higher (100 times) chan the activity
of the smericium, slpha pulde height snalysis is
not practical becsuse the smericium alpha peak
is lost in the tail from the curium activity.
One solution to this problem has been to deter-
mine Am-243 by isotope dilution mass spectrom
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etry. HBowever, this method is expeusive and
time consrming. We bave attempted to determine
Am-243 by direct gasma spectrometry. The gamma
lines of Am-2A3 are often obscured by all the
curiur gsmmas. The daughter of Am-243, Kp-239,
has gasma energies sufficiently intense and
separated from curium gemmas. This phenomenon
vaes used to determine Am-243. After initial
separatios of americium frow its dsughter
Hp—239, time was allowed for fresh oeptunium to
grow in. Standard Am-243 samples were mslyzed
sismultaneously with the unknowns to eliminate
the need for the calcuolation of recovery and
ingrowth of Wp-239.

An  exercise to evaluate decontssination
methods for simulated nuclear accidents was
carried out using shortlived (Ti = 11.4 days)
Ra-223 gs an alpha emitting coantamiuant. " The
R2-223 was produced by irradisting Ra-226 in the
HBigh Flux Isotope Resctor and sglloving the
products to decay to Th-227. This nuclide was
separated from the ocher radioactive contam—
inants end gllowed to decay to Ra~-223. The
production gnd separation processes provided
meny samples for radiochemical anslyses.
spectrometry sud slpha pulse height analyses
vere used to determine the purity of the final
product.

Free acid in
ursnium was determined sfter separstion of the

Gamms-

solutions of plutonivm and

plutonium from the other constituents by iodate

precipitation. Since no standards of acid in
plutonium were aveailable, standard addition

techriques were used to assure the correct value
of acid concentration.
Reducing normality of hydroxylamine nitrate
messured by titrating the ferrous ion
produced by ferric ion reduction. Normally,
reducing normality is determined by direct
titrstion with potassium dichromate. This
method produced errstic results. An excess of
Fe(III) was added to the hydroxylamine in an
acid medium and the resulting Fe(II) was
titrated with standard permanganate.

Some of the instrumentstion in the Trans-
ursnium Analysis Lsboratory is being updated. A
pipettor and a titrator for use in the shielding
cells have been fabriceted and tested. A new
snalyzer system for slpha spectrometry has been
srdered., This system will sllov the simulta-
neous analysis of four different samples.

vas



4. BIO/ORGANIC ANALYSIS SECTION

M. R. Guerin

This section is composed of threr groups, Anslytical Chromatography, Separstions and Spec—
troscopy, and Specisl Projects. Each group carries out asnalytical research, spplied studies,
and anslytical services to varying degrees. Anslytical research curreatly emphasizes chemical
ionization mass spectrowmetry, snalytical separations, snd chromatographic detection. Applied
studies continue to focus on toxicolegy-related issues associated wtih cigarette swoke, other
dense serosols, and synthetic fuels technologies. Incress~d attention is being given to provid-
iog quentitative and qualitative organic snalytical services fin general support of Laboratory
programs. Principal support for Section sctivities is provided by the Department of Energy, the
Department of the Army, and Health and Ruman Services.



ANALYTICAL CEROMATOGRAPHY
W. H. Griest

The wmain activities of the Analytical
Chromatography group are chromatographic methods
development and applications associated with
health and environmental effects studies.
Projects are funded by the Department of Energy,
the Environmental Protestion Agency, the Elec-
tric Power Research Institute, the National
Cancer Institute, and in a new area, the Depart-
ment of Defense. A small effort in fundamental
chromatographic separations research is funded
by the Department of Energy. Jn-house organic
analytical services have been an increasingly
important activity.

Basic chromatography research countinues to
focus upon separations employing open tubular
liquid chromatography (OTLC) and also capillary
electrophordsis. The technology has been devel-
oped for the preparation of high resnlution 7.5
ym I.D. reverse phase columns from either
borosilicate or soda-lime glass. Collaboration
with researchers at the University of Tennessee
and in the ACD Analytical Methodology s:ction
138 resulted in the development of a laser-
fluorescence OTLC detector sensitive to 2 pg
of 7-chloro-4-nitrobenzooxadiazole-derivatized
alkyl amines, and a thermal 1lens absorbance
detector sensitive to 30 pg of nitroanilines.
Capillary zone electrophoresis utilizing a 25 kv
constant current power supply and 100 cm x 75 ym
I.D. fused silica column with phosphate buffer
supporting media has produced more than 107
theoretical plates for 9-aminoacridine.

Methods develnpment has relied heavily upon
the use of selective detectors coupled with
sequential chromatographic separations. A
sensitive, specific, and reliable method for the
determination of nitro-derivatives of polycyclin
aromatjic hydrocarbons (NOZPAH) in particulate
astter has been developed. It features semi-
preparative scale normal phase HPLC to provide a
polar fraction enriched in the nitroaromatics
class, and GC with the cthermal energy analyzer
to achieve extieme selectivity with good sensi-
tivit; for compounds substituted with the nitro
group. Seversl NO,PAH were measured in diesel
exhaust particulates, including 1-nitropyrene at
10 ppm. This same NOPAH was wmeasured at 0.2
ppa in coal combustion stack ash, with a limit
of detection of 0.05 ppm. The .C proceduvxe,
without the HPLC isolation, has been used also
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. for determining nitroglycols in solvert ’extrac-ts

of XAD-2 resin used to collect air chamber
samples.

The sequential HPLC/HPLC procedure for deter-
aination of benzo(a)pyrene in synthetic fuels
wvas found applicable to cigarette smoke total
particulate matter (TPM). A preseparation of
the TPM extract on a silica Sep-Pack cartridge
prior to the HPLC was the only procedura! modif-
ication required. Sensitivity is at ieast 10 ng
of benzo(a)pyrene per cigarette when 100 mg of
TPM are used, and is limited only by the number
of cigarettes which can be conveniently smoked
to generate the TPM. Two TPM samples can be
analyzed per man-day-

Procedures requiring minimal isclation and
relying mainly upon selective detection have
allowed very rapid and fa:-ile analyses. Phenol
and cresols in cigarette smoke TPM are deter-
zined by basic extraction and and reverse phase
HPLC fluorescence. The limit of detection is
app.-oximately 0.1 ug phenol per cigarette. As
many as 20 samples can be analyzed per man-day.

A new applied research area initiated this
year alsu relies upon selective chromatog - hic
detectfon. Sorbent resins are being evaluated
for their efficiency and practicality 1in the
collection of munitions components in ground and
surface waters. Solvent extracts of the resin
eluates are directly analyzed using reverse
phase [iPLC with electrochemical detection. V‘y
sensitive determinations of nitrated compounds
such as nitroglycerin, nitrotoluenes, and
nitvamines are achieved down to the 0.5-2 ppb
level in water. In the field, eight to ten
water samples per pump can be cuilected on resin
cartridges in an 8-hour shift. The same
electrochemical-LC procedure also can detect
nitroglycois 1in solvent extracts of air chamber
samples collected on XAD-2 resin.

Developmental activities in GC include the
refinement of the thermal~desorption GC wmethod
for analyzing volatile and semivolatile particu~
late organics. Particulate samples are heated
in an {nert gas sirear and the volatilized
components are» collected on Tenax resin for
analysis by thermal-desorption GC. A wide range
of one~ through three-ring aromatics and their
alkyl-gubstituted homologs, aliphatic hydrocar-
bons, and oxygenated PAHs were determined in a
coal combustion stack ash sample at levels from
6 ppb to 3 ppm. A chemical subtractor column
for selectively remosing acidic species from the
volatilized components was developed to simplify

[P



the chromatograms =20d to allow additional
chemical information to be obtained on the
components present.

A wmultielement GC analysis capability is
being established to allow simuitaneous detec-

tion of C, S, and N-compounds in complex mix-
tures. A capillary column GC has been fitted
with flame ionization (general detector for
carbon~compounds), flame photometric (sulfur or
phosphorus), and thermionic bead (nitrogen or
phosphorus) detectors with separate electrom
eters. Each detector has been optimized indi-
vidually. Three-way splitting of the capillary
column effluent o allow simultaneous analysis
with all detectors is being perfected.

Research has continued on the nature of
carbonaceous particulate matter emifted into the
atmosphere. For the first time, solvent-
extractable matter €from air particulates has
been separated into molecular weight fractions
by size-exclusion chromatography, and character-
ized using FT-IR and FT-NMR, The results were
complicated by coextracted inorgsnic matter, but
suggested that the higher molecular weight,
“chromatographic intractables” have wmoleculer
weights of at least 800 AMU, aliphatic protons
and =0 and OH functional grrups., Identifica-
tion and quantitation will require advances in
chromatogrpahic technology for woderate— molecu-
lar weight polar organics. Carbonaceous part-
icles have been isolated from coal combustior
stack ash. Light and scananing electron micros-
copy indicsate that they consist of uncosbusted
cosl macerals, partislly combusted coal, semi-
coke, and cokes. They contribute significantly
to the surface ares and organic-compound sorp-~
tivity of fly ash. They appear to act as the
vehicle for release and ctransport of orgaaic
mstter from cosl combustion into the environ-
ment .

The in-house demand for organic analytical
services incressed considersbly this year, lead-
ing to the establishment of s services lab and
subgroup. HPLC and GC instrurmentation and
procedures for the prepsrstion of aqueous,
psrticulate, filter, or adsorbent samples for
quantitstive determination of organi: compounds
have bLeen established. The primary demsnd has
been for wmeasurements of , ‘iority pollutant
PAHs, phenols, and volstile orgenic compounds in
aqueous matrices.

Resesrch sasple wmanagement has besn s
continuing special resporsidbilit' of the group.
This yesr, additionsl cosl 1llquefsction product
smuples have been obtained from the H-Coal and

EDS pilot plants. These samples have received
baseline chemical arnd physical characterization
and are being archived to support curreat and
future studies of synthetic fuels. A sample
handling lsboratory is being prepared in build-
ing 3001 to allow the  Lomogenitation and ali-
quotting of 200 L drum quantities of synthetic
fuels as well as the preparation and storage (in
freezers) of smaller quantities (<1 L) of
samples for near-term distribution and study.

(P. A. David,* S. B. Barmom, R. W. BHamvey,
C. B. Higcine, D. .. Marming, M. P. Maskarinsc,
P. J. Pellechia,** R. R. Reagan, M. J.
Sepaniak,t B. A. Towkins, J. D. Vargo')

*GLCA Student
*A*0RAU Sumwer Fellow
tassistant Professor, University of Tennessee
t10ak Ridge Associated Universities Research
Fellow now employed at Ceneral Motors

SEPARATIONS AND SPECTXOSCOPY
J. E. Caton

Research, technical support, and/or applied
chemistry are carried out in several areas of
spectroscopy, in separations science, in fossil
frel chewistry, and in the compilation of fossil
fuel inform:tion. Reiearch in spectroscopy is
mainly centered around chemical ionization tech-
niques associsted with gas chromatography/mass
spectrometry. Ragic studies in separation
science have been initiated to evaluate snd
understand the effects of selected chemical and
physical perturbetions on conventional separa-
tion techniques. For fossil fuels a mipor
research effort is devoted tn the inter-
relationship among the chexic.l, physical, and
biological characteristics of synfuel products.
Applied studies are carried out in two principsl
sreas: (1) to elucidate certain chenical pro-
cesses which effect the reducrion of toxicity in
synfuels and (2) to develop separation methods
vhich can reproducibly isolate groups cf com~
pounds for further anslytical studies. Tech-
nical support is provided in several spectros-
copy areas including nuclear magnetic resonance
spectrometry, infrared spectrometry and gas
chromatography/mass spectrometry. Samples are
prepared for binslogicsal or environmental test-
ing, Chemical and biological dats associated



with fossil fuels are assembled, interpretared,
reduced a2 evalusted. When required, organic
compiuwds are synthesized to produce stacdards
model compounds for biological, eunviron-
mental, or chemical studies.

an

The ongoing research on chemical ionization
techniques in mass spectrometry has resulted in
oev snd promising observations. These include
the use of wuetsls as chemical
reagents and the differentistior of isomeric
polycyclic aromatic hydrocarbons (PAY) by nega-
tive chemicsl ionization.

ionization

Using methane as an
ionization reagent for negative chemical ioniza-
tion, electrons with essentially therwmal energy
are generated, These thermal electrons can
ionize those PAH compounds with electromn affini-
ties above some threshhold level which has been
experimentally estimated by initial studies on
standaxd compounds. From this threshold level
it should be possible to predict the formation
of the negative molecular ion for a given PAH
either from electr... affinity values in the
literature or from Huckel wolecular orbital
calculations. Such selective ionization should
provide a useful tool for differentiating a
aumber of isomeric PAH and in some cases could
eliminate the need for comparison to stsndard
compounds. For example, PAH cowpounds which
contain an unsaturated five-mezbered ring such
as fluoranthene generally have a high electron
affinity sand can be ionized. On the other hand,
pyrene vith the siac wolecular weight as fluor-
anihene contains only six-membered rings snd is
not iomized bty the thermal electrons. Thus,
these two isomeric PAH compounds which are
common in enviropmental samples can be readily
distinguished.

The use of metal ions as chemical ionization
reagents for the differentiation of isomeric
compounds is also being studied. Iron pen.scar-
bonyl hss been used to generate various iron-

containing ions including Fe*, Fe(CO)*, and
Fe(C0)3*. Upon the introduction of standard
alkenes into this atmosphere, complexes corre-

sponding to the addition of an iron ion to each
alkene bond are observed. Following this demon-
stration of the utility of chemical ionization
by met2l ions a° relatively high pressures,
future studies will be directed toward the for-
mation of metal-srene complexes.

Preliminary studies have been initiated to
investigate the effects of fields such as micro-
vave radiation and radio-frequency energy on
chromatographic separations, The first experi-
wents in this area utilized the broad band
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microvave field generated by a domestic micro-
Although most of the effects induced
by this microwave field are likely to be related
to thermal excitation of either the sasple or
the chromatogrsphic phases, some specisl selec-
tivity might be expected because such a field
tends to hest substances with permanent dipoles.
Thus, polar phases, polar samples, polar solvent
molecules, and even glass countainers would tend

vave oven.

to be heated t“ore nom-polar substances such as
hexane,
Naturally, vhen any part of a system is heated,
heat will flov to the cooler parts of the
system; but, one can imagine a polar stationary
phase being eluted with a slightly cooler non-
polar This overall differential
thermal effect on eluent, stationary phase, and

carton tetrachloride, or benzene.

solvent,

sample could lead to significant changes in
sepaxation characteristics, and prelisinary
results indicate this to be true. Ongoing work

will further evaluate both the broad bsnd micro—
wvave field and radio-frequency energy fields.
Several processes other than hydrotreatment
are being evaluated for their urility in
characteristics of crude
coal-derived liquids. It agpears that the most
efficient first step in any non-hydrotreating
process for removing toxicity should be a simple
distillation, because essentiaslly all mutagen~
icity as measured by the Ames bioassay is con-
centrated in that fraction boiling sbove 2%0°C.
After the portion of material requiring further
upgrading has been reduced by distillation, four
procedures which are related to processes

slready carried out in petroleus refining have

eliminating the toxic

shown much promise in reducing the
activity. These

with concentrated
deasphalting,
furfural,

mutagenic
treatments are equilibration

sulfuric acid, pentane
partitioning between pentane and
and  percolation through clay.
Although esch of these processes has been quite
successful in removing muragens, further evalu-
stions are in progress. The toxicity is being
determined by other bioassays. More quantita-
tive chemical treatments are being completed i:
or- er to estimste relative smounts of chemical
reagents needed to upgrade the high boiling
Subsequently, e laboratory-scale
investigation of the relative efficiency and
effectiveness of these four processes will be
compared to hydrogenation.

The eight isomers of acridine (benzoquino-
lines) were used as model compounds in several
different separastion end spectroscopic studies.
The infrasred spectrum of each

fraction.

isomer was



determined by the diffuse reflectsnce technique
with each isomer shcwing & unique spectrum.
This set of isowers also offered a unique set of
compounds for nuclear magnetic resonance spec-
trometry studies where spectrs were recorded and
simulated spectra were calculated in order to
determine precise coupling constsants and chew
ical shift values for each isomer. These acri-
dine isowers also offered a chsllenging set of
cowmpounds to test separation methods. Liquid
chromatography on cormal phase columns allowed
the isocratic separatiog of six isomers with the
final two isomers eluting together. Similar
results were obtsined for capillary gas chroms-
tography where only six distinct peaks were
observed.
acridine isomers have
and wass spectral
the question concerning which
of these compounds might be present in a synfuel
wvas studied in detail. Accordingly, a csreful

the
chromatographic
charscteristics,

Because eight

similar

isolstion of the benzoquinoline compounds from 2
crude coal-derived liquid by wmultiple liquid
chromatography steps indicated that for at least
one cosl o0il two or three of the benzoquinoline
isomers were present in greater quantities than
acridine, In this study, both phensanthridine
and 5,6-benzoquinoline were isolated from a
cosl-derived o0il, and structures were
coufirmed by
matches of the mid-infrared spectra.

their
definitely essentially perfect
This iso-
lation ..rk served to emphasize that most rou~
tine gas chromatography/msss spectral identifi-
cations on samples derived from complex mixtares
must be considered tentative. Absolute struc-
ture assigaments require further confirmation
such as that provided by careful comparisons of
infrared spectrs, nuclesr magnetic resonance
spectrs, or in some cases, ultraviolet-visible
spectras and fluorescence spectra. Such spectral
matches require the generstion of spectrs of
pure compounds and the labor-intensive snd time-
consuming isolation of an essentislly pure
compound which ultimately limits the number of
compounds which cen be unequivocally identified.

An evaluation of Fourier Transform Kass Spec-
trometry has been made and indicates that this
technique might substantially reduce the effort
required for absolute isowmeric discrimination.
This evaluation, carried out at the instrument
manufacturer's site, irdicated that e spectral
resolution of greater than 350,000 wss easily
schieved, 1In addition, ions of s single mass
could be trapped and sevarsl successive genera-
tions of dsughters of that ion could be studied
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thereby revesling wuch structursl information
sbout isomers in g mixture. .
A mumber of specisl projects were completed
this year. A cooventional spectrofluorometer
was interfaced with an Apple II+ computer which
vas also interfaced to an ultraviolet-visible

spectrophotometer thereby allowing digitized
electrocic spectral data to be coliected,
stored, wanipulated, and plotted. Another

project involved assembling a multiple column
senipreparative HPLC system vhich should provide
for the efficieat prepsration of analyticsl
samples from much larger initisl gamples. For
example, preliminary experiments have resulted
in the isolation and subsequent analysis of s
sample containing perts-per—million quantities
of several nitrogem—contsining compounds from
five grams of s coal-derived oil in & one-day
period. A third special project was carried out
in conjunction with workers at the University of
Mississippi where it was shown that the potent
cricket teratogen, benzo(g)quinoline-5,10-dione,
exhibited microbisl toxicity similar to that
produced by uroﬁ'; antibiotics.

Technical support efforte increased signifi-
cantly during this year with much of this
increase being provided to the Fossil Energy
Technology Eavironmental Program in the form of
contributions to program development, preparing
reviev documents, contributing to information
data bases, and reviewing environmental wonitor-
iog plans. Two docusents were prepared: (1) A
document detailing the learned” con-
cerning health effect: from the direct cosl
liquefaction work which has been carried out im
the United Stetes snd outlining the additionsl
studies needed in order to assesa the health and
environmental effects vith coal
liquefsction; snd (2) A document enumerating
selected sampling and anslysis guidelines needed
to wonitor direct coal liquefaction proceases.
In addition to these documents, several computer
data bases containing health and environmental
sssessment data fcr coal liquefaction processes
wvere prepsred; and more than twenty outlines for
environmental wmonitoring submitted to the
Synthetic Fuels Corporation were critically
raviewed,

Spectroscopic  services in
Laboratory-wide programs continued st essen-
tially a constant level. Boty rav dsta and
interpretation were provided to personnel in
seversl divisions, including Biology, Instrumen-
tation and Controls, Chemical Technology, Health
and Ssfety Rasearch, Industrial Safety and

"lessons

associated

support of



Applied Health Physics, Chemistry, Environmental
Sciences, sand Metals and Ceramics.

(X. V. Buchanan, R. R. Clavk, C.-h. Ha, G. B.
Buret*, A. R. Jones, C. Y. Ma, G. Olerich, R. B.
Quiney, L. M. Roseberry, and I. B. Rubin).

*Co-op Student, University of Tennessee

SPECIAL PROJECTS
R, W, Bolmberg

Studies of the chemical and physical proper-
ties of concentrated serosols continue as the
primary emphasis of the Special Projects group.
Primary project support is ovrovided by the
National Cancer Institute for cigarette smoke
studies and by the Department of Defense for
toxicology related studies on military saokes
and obscurants. Additionally, work is in pro-
greas on the characterization of warijuana smoke
aod on the development of animal d:livery
devices for its neurological testing, The
development of a modified helium iomization
detector for chromatographic detection is being
pursued.

Work on Army smokes and obscursnts has
reached a mature phase with on-going toxicolog-
ical studies being performed by the Environm-
mental Protection Agency at Resesrch Triangle
Psrk, NC and by the Illinois Institute Of Tech-
nology Research Iastitute (IITRI) at Chicago.
Both projects use generation and monitoring
equipment developed and built here. We continue
to provide technological support to these
projects and prepare, store, snd supply some of
the specialized materiasls used by them.

The smoke being investigated by IITRI is s
phosphorous serosol produced by the burning of a
red phosphorus-butyl rubber formulation. Ve
have undertaken a chemical sad physical compari-
son of this smoke with a similar one produced
from wvhite phosphorus impregnated into s wool
felt matrix. It is hoped that the chemical and
physicsl cowpsrison will indicate sufficient
similsrity of the smokes so that a complate
toxicologicsl investigation of the white p .-
phorus obscurent will not be necesssry.

The two formulations were burned under condi-
tions vhich simulstes smoke production in the
field, The smoke wss delivered to chambers
vhere it was ssmpled end enalyzed., Chemicelly,
the serosols were found to be composed primarily

of a complex mixture of phosphoric acids. The
BPLC anion exchange profiles for phosphate
speciatior were very similar with regard to the
mumber of compounds detected amd their concen—
tration levels. The highest polymeric phos-
phoric acid species resolved was H}3P11034-
Ho resolved cyclic compounds were seen in either
the red or white phosphorus smokes. Despite
tte appreciable organic coutent of the rav mate-—
rials (i.e., 5T butyl rubber and 20Z felc) the
concentration of the organic compounds in the
gas phase snd particulate phase was found to be
very lov. Other gasecus constitueunts such as
Py, PH3, and CO were detected, but at suffi-
ciently low levels that they should wot comtri-
bute to the toxicity of the smokes. The mass
median particle diameter for each aerosol was
generally belov 1.0 ym. The aerosols produced
from these static burns were also compared to
those produced with the ORNL extrusion gene—
rator. The major difference seen was in the
phosphate speciation, Cyc¢lic phosphates, and
long straight chain and branched polymers were
detected in the generator produced serosols.

In our tobacco smoke studies, there has “een
an increasing shift in emphasis towvard the char-
acterization of cigarette smdkes generated under
conditions of human exposur:. Fifteen of the
most popular commercial products and several
products representing the ultra-low tar delivery
class are being studied for their deliveries of
nitrogen oxides and of selected particulste sud
vapor phase organic constituents. Smoke is
being generatesd under both traditional analyt-
ical conditions and under conditions reported to
better mimic current human smoking practices.
Selected products purchased up to five years ago
are being compsred with their newly purchased
equivalents to determine whether detectsble
changes might have occurred due to processing or
crop year. Development of a wmicro-computer
controlled vsriable puff smoking mechine has
proceeded to the point where the operator can
control the shape, size, duration, and frequency
of the puff. Actual testing of the syscem using
humen puffing characteristics should begin soon.

We have recently initiated s new study for
the National Institute for Drug Abuse involving
merijusns smoke exposure of primates and
rodents, We heve been asked to develop inhala-
tion exposure systems snd methodology which will
meximize exposure to active cannebinoids while
limiting exposure to carbon monoxide, s major
toxin in the smoke compliceting the biossssy.
Our firct task is to determine the cannsbinoid
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deliveries of the marijuana cigarettes under a
wvide range of puffing coenditiouns.

Both field sampling sctivities and the devel-
opment of instruwentation contioue to play am
important rcle in our Group's activities. An
early analog version of an instrumental ciga-
rette smoke mnitor desigaed by ORNL to measure
the awount of smoke that humsns generate has
been sent to amother laboratory for evaluation
of its use with humaa subjects. A wmore
advanced, micro-compoter controlled version of
the monitor is wow under development. Instru—
mental swoke concentration monitors were field
tested as part of a project to assist the
Department of Plastic Surgery, University of
Illinois Medical Center with tobacco smoke inha-
lation exposure of rodeats. This study sought
to determine vhether smoking impeded the healing
process followving large scale skin grafts. The
Navy's Inactive Ships Facility at Bremerton, WA
vas visited by members of the Group. Air and
internal srrface samples were obtained from the
battleship Missouri and other vessels to scope
the existence and magnitude of organics contami-
aation,

An additional instrumentation project invol-
ving design modifications for a helium ioniza-
tion detector (HID) has been funded by the
Exploratory Studies Progras at ORNL. The design
changes are expected to improve the overall
performance and extend the applicati.n1s of this
sensitive, universal chromatographic detector.
Modifications include changes in cell geometry
from the parallel plate configuration to a sym
metrical design, changes in the radioactive
source, and changes in the method of sampling
the detector current from the spplication of a
constant DC voltage to a pulsed frequency volt-
age. A pulse generator with varisble width and
interval adjust has been sssembled and ailows up
to 500 V to be pulsed in a minimum of 100 nsec.
The pulse width, interval, and voltage supplied
to the detector cell all influence electron
collection. The effect of these variables on
the background current, noise level, sensitiv-
ity, and linear range will be investigated.

(R. W. Holmberg, R. A. Jenkins, R. S. Braiell,
J. H. Monayhun, S. K. Holladay, D. D. Pair,
G. M. Henderson, and T. M. Gayle*)

*Instrumentation and Controls Division
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5. GEMERAL AND ENVIROMNMENTAL ANALYSIS
J. R. Stokely

The General and Eanvironmental Analysis Section provides a diversity of snalytical chemical
services in support of Lsboratory snd Nuclear Division programs. Activities within the sec-
tion asre organized into five groups: Chemical and Physical Analysis, Envirocmental Anslysis,
Low-Level Radiochemical Anslysis, Activation Analysis, and Special Projects. The section per-
forms routine snalyses using established procedures and is involved in developmental activities
to upgrade capabilities, to devise new methods of analysis, or to solve applied problems requir-
ing analytical expertise. Over 200,000 analyses are performed sannually for a large mumber of
programs and projects.

For several years, the section has supported Laboratory programs to wmonitor possible
releases of toxic metals, organics, and radioactive elements into the environment of the Oak
Ridge-DOE reservatior and the East Tennessee area. This year, there has been an intensification
and diversification of this wmonitoring effort that has put heavy demands on the section.
Continuation of this intense monitoring effort is expeczed in the foreseeable future.

Analysis capabilities have been improved significantly this year by acquisition of new
equipment. A nev transmission electron microscope with x-ray analysis capability was put into
routine service. A nev ion chromstographic system was ascquired for environmental analysis of
anions and orkanic acids. A low-level beta counter it being put into service for sonitoring of
radionuclides in Laboratory effluents. Plans have been made for expansion of neutron activaricn
analysis facilities at che High Flux Isotope Reactor, and funding for construction is expected
vithin the next 1-2 years.
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CEEMICAL AND PHYSICAL METRODS CROUP
J. H, Stevart, Jr.

Applications of lsborstory analytical chewmis-
try to a large sacale industrial enviroumental
problem were made to support the Bechtel Corpor-—
sticn. Specisl DOE fundiag for our group
allowed characterization of the waste liquid
storage areas vithin ihe formerly-used Niagara
Falle Site and supported our development of a
practical wethod for removing toxic wetals and
radiochemical contamination from s ome-sillion-
gallon concrete storage basin. The solution
contained radium amd  daughter  products,
carbonate-complexed uranium and mumerous eovi-
Tvo additional
300,000 gallon outside storage basins were also
included in our study of the Niagara Site. An
sd hoc ACD group analyzed the liquids, formulat-
ed a method for removal of contaminants, and
developed the procedures needed for analytical
measurements. A very practical flowsheet was
developed and successfully tested in the labora-
tory. 7The gross alpha deta counts were reduced
from 2r105 Bg/L to less than 50 Bq/L which
more than met the relesase criteris of 600 Bq/L.
The treated effluent also met the State of New
York discharge guidelines for uranium, fluoride,
snd toxic metals. The Bechtel staff is purchas-
ing tank car lots of the chemicals required for
treating the first basin in early FY-84, using
the ORNL procedure.

The determi-ation of metals and organics at

ronmentally harmful metals.

trace levels in local surface waters assumed new
significance this year. The intensive survey of
effluents from ORNL facilities 2t the Y-12 srea
resulted in spproximately 8000 additional anal-
yses during & six week sampling program. Im-~
proved methodology was required to weet strin-
gent regulstions for PCB, methoxychlor, aldrinm,
lindane, heptachlor, snd heptechlor epoxide at
the nanogram level in water. A revision of the
EPA florisil column wss needed to obtsin suit-
sble specimens for the PCB anslysis.

Other nonroutine development activities
sere a demonstration that & DOD procedure for
determining phosphorus in butylrubber was not
sdequate, measurement of 2-ethyl hexanol in LiBr
resceor coolent, determination of six-separate
organic tracers in groundwater measurements,
determinstion of carbonate-bicarbonate ratios in
clsy to be used as natural barriers in land-
fills, and messurement of orgenic acids in

surface wvater. A lithium setsborate microfusion
method vas developed to prepsre solid materials
for ICP apalysis while still retaining che sili-
con for quentitative analysis. A gas chromato-
graphic technique for measuring the free silicon
content of winerals was re-established. Ac-
countability weasurements of iridium in scrap
material were provided by three separate methods
with excellent agreement betwveen the methods snd
with the vendor.

The inductively coupled plasma (ICP) spec-
trometer coatinued to be a vital support tech-
nique to wmajor Laboratory programs. The spec-
trometer was used for weasurement of trace
impurities in high purity graphite (used for s
nev reactor core) smd apalysis of a larger
number of surface and ground water sasples and
lysimeter extrsct solutions.

Two pev instruments now provide mejor im—
provements in snslytical cspabilities. The JEOL
120 CX transmission electron microscope (TEM) is
fully operational snd has TEM, x-ray elemental
snalysis, and electron diffrection capstilities.
A PGT System 4 x-ray fluorescence ans.yzer was
purchased with design specification to perwit
eisy interconnection for use with our ISI and
AMR scanning electron microscope or to the JEOL
trsnsmission instrument. The cousole is ou
wheels to ensure mobility, and it is also csp-
able of expsnsion to provide qusntitative tube
excited x-ray fluorescence analysis.

The Aralytical Chemistry Division emergency
response team again provided rapid identifica-
tione of spilled oils and orgsnic wmaterisls
vithin the required &4-hour response time. The
team responded to an August 3-4 fish kill ia
White Oak Creek and, with cooperative analyses
by the ORGDP GC-MS facility, the complex orgamic
waste vas identified as scetaldehyde, freon 11,
freon 113, and butyl cellusolve. The ORNL
Department of Eanvironmental Management staff
then determined by stores issue records that no
UCC-ND facility used acetaldehyde, and that the
fish kill was probebly due to dumping by am out-
side gource, The same emergency response team
performed measurements to assure no contamina-
tion of the local surface water by aldrin,
endrin, lindane, theptachlor or heptachlor
epox ide,

Our data mansgement and sample transactions
system was significantly improved, Rapid re~
trieval of specific customer charges, together
wvith specific types and number of esch type of
anslysis provided for each customer charge,



greatly reduced the efforts required to produce
monthly time charge sumraries.

(C. S. Alley, J. E. Attrill, L. D. Bible, B. G.
Davis, H. W. Dwwm, C. Paldman,* J. H. Hackney,
D. R. Heina, B. Philpot, J. C. Price, W. P.
Rogers, K. I. Webb).

*Analytical Methodology Section

ENVIROEMENTAL ABALYSIS LABORATORY
N. M. Ferguson

The Environmental Analysis Laboratory (EAL)
provides technical support for the Environmental
Sciences Division (ESD), other ORNL divisions,
snd outside organizations. Approximately 50,000
analytical results were reported during this
year with fewer staff members than the previous
year.
involved with several
environmental mercury projects for ome UCC-ND
facility,

Because the ESD was

the mercury lab has been extremely
busy. These projects required the analysis of a
vide variety of environmental materisls (soils,
water, hair, air filters, and aquatic animels).
A major effort was required ro measure the
mercury in the discharge from scme ORNL facili-
ties for the ORNL Department

Management .

of Environmental
These programs generated numerous
Fast
time and & heavy quality assurance burden were
required for this work.

samples for mercury analyses. turnover
To meet these program

commitments, it was 1ecessary that personnel
The
acquisition of an ion chromatography instrument
provided a much ne:xded new analytical capability

for the group.

work overtime and reschedule vacation.

The instrument hag been in con-

stant use since October. Although it will be

used to support all programs, an acid raia
project was the primary user. The instrument
wss used to determine fluoride, chloride,
nitrate, phosphate, and sulfate in soil leach-

astes, solid wsste leachates, stream and through-
fsll samples. sulfate is
one of the major concerns of the acid rain prog~

The determination of
ram, Previously, many problems were encountered
with the spectrophotometric method (methylthymol
blue) for sulfate anslysis. Organic rich sam-
ples, phosphate, and pH all presented problrms,
This technique determines sulfate in the ppb
concentration range and overcomes all ot these

problems, 1Ion chromatography will aiso be used
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in the future to analyze samples for organic
acids,

A method to Jetermine fluoride in soils for a
Kational Park Service project wvas iavestigated,
completed, and placed in operstion. The broce-
dure determines fluoride with a fluoride icn-
selective electrode by the method of standard
addition, following fusion with lithium metsbor-
e 2,

Graphite furmace analyses were improved by
the use of & platform and wmatrix modification.
Increased sensitivities and fewer interferences
vere observed for many elements. These tech-
niques extensively for continued
sapport of the ORNL Industrisl Hygiene Depart-
ment, Lead was determined in b ood and urime.
Air filters were asnalyzed for cesium in the ppb

were used

concentration range for the Solid State Divi-
sion.

After overcoming many instrumental and chemi-
cal problems, we placed a gaseous hydride method
for the determination of totsl srsenic and rotsl
selenium in operation. Less than one nar ;ram
per mL of arsenic and selenium can be determined
by this method. Several hundred ssmples were
analyzed for the Chemical Tecknology Division.
Also, numerous samples were snalyzed for an ORNL
program monitoring liquid effluents.

A very large portion of the group's work for
this year continued to come from the Terrest:ial
Ecclogy Section of the ESD.
large mnumbers of samples were the acid rain
harvest studics, the Walker Branch Watershed
mineral cycling studies, and a project to estah-—
lish the effect -¢
These  rograms
Environmental Protection Agency,
and the Power
Aqueous (throughfall,
dry deposition),
samples

Prograus producing

acid rain on forest nutri
funde’ by the
the Department

ents. wvere

Research
leach-

of Enerzy, Electric

Institute, soil
ates, soil,
from

routinely

and plant tissue

were received these projects.

Aqueous samples wvere analyzed for
calcium, sodium, magnesium, potassium, aluminum,
phosphorus, nitrate, chloride, sulfate,

Kjeldahl nitrog~:n,

and

(L. S. Barringer, S. J. Morton, W. R. Musick,
J. K. Wade)
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LOW-LEVEL RADIOCEEMICAL ANALYSIS

T. G. Scott

The Low-Level Radiochemical Analysis Group
continues to provide support to ORNL and Nuclear
Division programs needing radiospalyses of unat-
ur2l and man-made radionuclides in emnviroumental
and other types of materials at very low coa-
centrations. This year, we have been required
to snalyxze a significant mumber of sseplecs that
vere quite different and that required wmodified
procedures and/or techaiques.

Three radiation incidents at ORNL (an iodine-
131 release into the waste treatment system, a
sodiue-24 HFIR, aud a
techoetium-99a release irto the sewage treatment
system) emergency gitucations that
required special atteation. The iodine-131
incident involved the anzlysis of drinking water

release from the

created

samples at a required seasitivity of 1 pCi/L on
approximately 10 ramples per day for over a
month. Radiochemical separations on ome-liter
samples followed by low-background beta counting
vere performed to acquire both the turn-around
time (24 hours) and sensitivity (1 pCi/L). The
normal Ge(Li) gamma-ray spectrometry method for
iodine-13] was not used because of the limited
number of detectors (three) and the counting
time neressary for 1 pCi/L sensitivicy is 24
Since the sensitivities for sodium-24
Ge(Li)
these

hours.
snd technetium-99m were wmuch higher,
used for

gamma-ray vas

deterwinations.

spectrometry

Biota samples (fish, frogs, and turtles) were
analyzed for ursnium isotopes in & progras co
determine the environmental effects of the oper-
one Nuclear
Special arrangements
snd wmodification of
procedures were made to provide the requested
dats ané to meet the rigid schedule. Concentra-

stions of Division facility.
in laboratory operations

ashing end radiochemical

tions of the uranium isotopes ranged from 0.02
to 3 Bq/kg in these samples.
tsken for the same purpose as the sbove biots

Sediment samples

slso required rigid scheduling in order to
determine ‘rhe concentrations of stronium-90,
neptunium—~237, technetium-99, and the isotopes

of uraniym, thorium, and plutonius so as to meet
desdlines for reports goirg to DOE and an inter-

Radioactivities in the sedi-
of magnitude higher than those

agency committee.
ments were orders
in the biota.
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Three other projects involving the analysis
of soils, sediments and water for most of the
above radionuclides plus tritium wvere also om
very tight schedules so that dats couid be used
in Laboratory reports or open literature publi-

cations. Two of these projects were associated
with ORNL burial grounds and trench aresgs. Coo—
centrations of rsdionuclides in samples from

trench-7 were found to be considerably higaer
than those we customarily find in mst samples
(see ORNL/TH-8839, “Chemical, Geological, and
Hydrological Factors Goverming Radiomuclide
Migration from a Forserly Used Sewage Trench: A
Field Study™). Soils from the burial ground
vere analyzed primarily for strontive-9%0 to
determine the distribution of radionuclides im
the burial ground. Core ssmples from rites
related to the Decontamination snd Decoms s sion—
ing (D aad D) Program were analyzed to furmish
information on strontium-90 and transursuic con—
ceatrations. A TM report titled "Radiologicsl
Characterization of Homogeneous Reactor Experi-
meat No. 2 Facilities and Vicinity ar ORNL™ (im
preparation) will preseat results of our
efforts.

Sowe of the more unusual anszlyses snd mater-
isls we have dealt with this year sre carbon-14
and critium in solids such as regin and char-
coal; nickel-63 and iron-55 in similar solids
and liquids; sulfur-35 in stable sulfur (at very
low specific activity); phosphorus-32 in large
sulfur wafers; radon-222 sud radium-226 in 1
la-oe variety of materisls such as slag, mixed
and lead; snd carbon-14 snd tritiue
in a variety of waste organic matarials.

A special prcject
pletion at this time.
biosssay of uranius, plutonivm, and thorium in
Our
participation in the project was prisarily con-
cerned with "bead loading™ for determining these
elements by isotope dilution mass spectrometry.
A prime goal was to determine uranius in urine
st & concentration of 0.1 ng/ml with a 102
uncertainty. We resch this goal by taking
extreme care to lower "blank” levels. This work
is being published as an ORNL-TM report.

Even though we have had s larger variety of
work this year, a major portion of our support
effort ceatinues to be devoted to the analysis
of various environmental msterials from wonitor-
ing and surveillance programs for statutory
purposes. The materisls normally enslyzed are

carbonate. ,

for WNRC is nearing com—
This project invelved the

urine samples at very low concentratioans.



vat:r, vegetation, soil, fish, swall animals,
acd various types of filters and charcoal. The
w2jor radiomu:clides determined are iodine-131,
stroatium-90, cesium-137, cobalt-60, aend the

isotopes of uranium, thorium, and plutonium.

(L. D. Bible, P. S. Gouge, C. C. Grange», V. C.

Masrey, M. P. May, S. B. Prestuood, 4. J.
Veinberger)
SPECIAL PROJECTS
J. S. Eldridge
Activities in the Special Projects G-oup

continee to focus on techamical support and ap-
plied research in a variety of programs related
to environmental surveillance and decontamina-
tion and decommissioning. [unding is provided
mginly by the Department of Eanvironmental Msm-
agement from the Envirouwental and Occupstional
Safety Division.

Assistance during radiological emergency
drills has been provided for three formal exer-
The Radiological

Assistance Program (RAP) of the Depsrtment of

cises during the past year.

Energy-Osk Ridge Operations (ORO) provides per-
sonnel and rediological measurement equipment
for emergencies upon request from thosc states
within the OR0 jurisdiction. A simulated nu-
clear wvespon asccident exercise (Nuwax-83) wvas
conducted at the Nevads Test Site in which the
DOE-RAP team assisted the Commonwealth of Vir-
Field snd labora-
tory messurements of Rs-233 and Pd-103, simu-
lants for the Pu-239 snd Am-241, vere made under
accident Other federal agencies
including DOD, FEMA, and EPA participated in the
exercise.

" ginis in a tvo-week drill.

conditicns.

The second emergency response was
performed st the Sequoysh Nuclear Plant annual
exercise near Chsttanooga, Tennessee. The DOE-
RAP tesm performed field ssmpling for environ-
mental materisls (air, vegetation,
along with lasboratory as:sys. The Sequoyah
exercise lasted for two days and our partici-
pation was in support of the Tennessee State
Health Department. The third emergency response
by the DOE-RAP tesm was to the site of the
Surrey Nuclear Plant near Newport News, Virgin-
is. Again, both field sampling and laboratory
assistance were provided to the Commonwealth of

soil, etc.)

Personnel from the
Speciasl Projects Group operated the onsite field
laboratori~s during all and

Virginia Health Department.

these exercises
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participated in a tvo—day emergency preparedness
vorkshop at DOE-ORO.
Earlier studies ou the levels of radicsctivi-
coucentrated on road-
part. In those stud-
gamma-ray spectrometry
provided data om Cs—137 councentrations in muscle
and liver. The radioactivity Ilevels
road-killed deer were low; however, mamure from

ty in small amimels wvere
killed deer for the wost
ies, nondestructive
in all

deer found near a contaminated disposed site was
found to contain moderate levels of Sr-90.
Based on this observation, we collected rabbits
in the vicinity of the suspected source that
produced the contaminated msnure. Cerenkov
counting of wet-ashed bone samples was used for
the quactitstiv: determination of Sr-90 in
tissues obtained at mtopsy. Rabbits accumula-
ted Sr-90 to levels of 3000-"000 picocuries per
gram in bone. Future work will invclve mnimal
ccllections at variable radisl distances frowm
the contamination to determine the number of
Attempts to
capture pregnant doe will be made in ~rder to

determine Sr-90 concentrations in rabbit fetus—

animals using the wvater source.

es.

Deer studies have been expanded to include
the thyroid as a bioindicator for radioiodine.
All road-killed deer thyroids from the Osk Ridge
Reservation since May 1983 contained I-135 in
concentrations of 3-100 pCi/g (freeze—dried
veight). Since I-125 is no longer produced at
ORNL, the scu.ce of the 1-125 in the glands was
not readily apparent. By plotting the location
of each animal on an area mep along with I-125
concentrations, it was found that Lhose animsls
(5) the highest
I-125 were killed nesr the east boundary of
ORNL., Since the prevailing winds sre from west
to east, the I[-125 was evidently originating
from ORNL. Records of purchase requisitions
shoved that two shipments of 200 mCi each were
delivered to ORNL on April 1 and June 1, 1983.
Thus, the deer thyroids have served as useful
bioindicators for this muclide. In addition to
the I-125 values, several glands collected frowm
deer after s reported release of i-131 on August
22 showed concentrstions of I-131 up to 200
pCi/g.

Decontamination and decommissioning plans for
16 facilities st ORNL require a deterwina- tion
of the overall extent of radicsctive contamina-
tion at each faciliiy or site. For this pur-
pose, "walk-over" surveys, surface soil samp~
ting, and core drilling for subsurfeces sampling
vere performed.

containing concentration of

Such sctivities produced about


http://scj.ee

800 individusl samples, each requiring a deter-
mination of gross rsdiosctivity levels. This
gross level was necessary in order to select
those ssmples requiring more detailed smalyses.
About 250 samples were selected on the basis of
the gross screeniag method. These samples wvere
processed for quantitative gamma-ray snalysis as
vell as destructive analysis for Sr-%0 and
transuranic elements. The informstion provided
by the survey will be isocorporated iumto
engineering plans for the actual clean—up
procedures.

(X. A. Teasley, Peter Stegmar*)

*IAEA Visitiog Scieatist frowm Yugoslavia.

ACTIVATION AMALYSIS
J. F. Emery

The Activation Anslysis Group provides gen—
eral neutrou activation snalysis (NAA) services
for a nuwber of Laboratory divisions and pro-
grass.

Multielement NAA vas used to estsblish the
elemental content of soil samples irom Riroshimas
snd Nagssaki to assist in the reissessment of
atowmic bomb radiation dosimetry in Hiroshima and
Nagasaki. The number of determinations of urse-
ium ’n soil samples from the FUSRAP program by
the delayed neutron counting method totaled
about 1700, down asbout 15 from last year, dHow—
ever, the deterwmitation of oxygen by 145 MeV
neutron activation more thsa doubled this yesr.
The materials analyzed for oxygen were wostly
§iC, TiBy, and coal derived hydrotrested
napthas. Uranium and thorium determinations in
sewmiconductor related materials increased sub-
stantislly. The device-encapsulating or potting
msterisl, the polyimide starting materisls,
$i02, and sluminum vere analyzed. It wss
necessary to develop a better separation
procedure for U and Th from large quantities of
Sb and Br. The finsl potting materials contains
sbout 1T Sb and Br added along with Si., The V
and Th content of this material was usually less
than 0.5 ppb. Hair from a group of Y-12 emplov-
ees, slong with & similar group from ORNL, was
snalyzed for Hg by NAA and stomic absorption
spectroscopy, In the ares of fuel reprocessing,
ve provide gamma-ray epectrometric and NAA of
fuel dissolver solutions and residues., We also
provide a.ssys of sapecial and/or development

radioisotope products produced by the Operations
Division. An exsmple is the determination of
impurity sctivities and assay of Re—233 snd
Pd-103 used iz the Nuwdkx-R> exercise in Wevada.

Our "work for cthers™ sectivities incressed
frow 1/4 of a man-year .f effort in 1982 to 1/2
of a msn-year in 1983. The outside customers
vere Texas lostruments, Florida Power and Light
Co., DuPcut, Cominco Electronic PMaterials,
Harbison-Vglker, Sum 0i], WP, Inc,, University
of Tennnessee and Tennessee Wuclear Services.

One of the special projects we were invol-
ved in this year was the design of a radio-
tracer experiment to determine residence tiwes
in the liquid and gas phase in the reactor at
the Wilsonville, Alabams solvear refined coal
pilot plant. This was a collsdorative effort
vith the Chemical Technology, Operstions, and
Instrumentation and Coutrols Divisions. We are
also providing technical support to the Chemical
Technology Division in a study, supported by
WRC, of the deposition of fission product:s from
aerosols. The fusionr blanket experimest contin-
ved through June 1983. This experiment wes an
in—pile irradiation of LiAlO; to test the re—
covery of tritium. The irradiation began March
1, 1983 and ended Jume 13, 1983, Approximately
36 curies of tritium was produced and recovered.
This was a collaborative effort with the Energy
Technology Division of ORNL and Argonne Nationsl
Lsboratory.

(F. P. Dyer, L. C. Bate, and K. J. Pollcutt)
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6- OllALlTY.' ASSURANCE, SAFETY, AND TABULATIOR OF ANALYSES

HP.O'UI

QUALLTY ASSURANCE

Responsibility for the quality of work done
within the five sections of the Analytical
Chemistry Division falls to the respective
supervisors. Because of the diversity in types
and scopes of work done in these sectioms,
several means are used to assure quality., The
annual quslity assurance report (ORNL/CF-83/297)
comprises a collection of statements {rom each
group and/or laboratory, encompassing (1) scope
of work, (2) quality assurance program and
procedures, (3) quiality assurance compliance
information and data, and (4) stanlard reference
materials and ctheir sources. Included is a
statement sumxarizing control samples prepared
and distributed during the reporting period and
the quality level obtained with these internal
control (reference) standards., Table 6.1 shows

R. Laing
L. Howell
S. MacDougall
L. Harrod
. E. Jones

the quality level for each of the participating
laboratories within the division and compares
the results with those from the previous year.
Lists of the different control programs and the
number of results reported for each are given in
Tables 6.2 and 6.3. During 1983 control deter-
minations increased by 16%; control prograss
increased 4%. Analytical vork ia summarized in
table 6.5.

During this reporting period five internal
quality assurance audits of ACD groups were
conducted. External audits included ome by the
UCCND Environmental Programs Review Committee
and four audits of the Nuclear Coatings Program

by customers.

1 The Analytical Chemistry Division Quality
ssurance Program wmanual and the Nuclear
Costings Program QA manual have been rewritter
and issued. ’




Table 6.1 Distribution of control tests by service
laboratory for Oct 1982 through Sept 1983
Number of control results 1982 1983
Outside Quality Quality level
Laboratory Total fixed limits level (1)*
General and Environmental
Analysis Laboratories
Chemical and physical 626 45 912 932
analysis
Eavironmental 467 32 8711 931
analysis
Radioactive Materials
Anslysis Laboratories
Radiosactive materials 417 10 971 981
analyses
Transuranium 278 11 881 961
analyses
Total 1788 98 912

T{

'Quality level, T =

no. results in control

total mo. of result x loo

Table 6.2 Control Samples Prepared for

Oct 1982 through Sept 1983

Number of Number of Concentration
Method control elements control solutions range (wg/wml)
Atomic absorption 14 16 0.002-0.250
spectrometry
Coulometry 1 4 8-12
Count, alpha 1 2 0.03-0.05
Fluorometry 1 & 0.001-0.0190
Cravimetry 3 7 2-75%
Gravimetry (Leco) 2 4 100-800 ug/g
Ion chromatography 7 4 0.001-0.060
Inductively coupled 30 6 0.001~-0,150
plasma (ICP)
Infrared absorption 1 4 0.004-0.015
spectrophotometry
Spectrophotometry 10 22 0.,0001-5.0
Volumetric titrimetry 10 21 (acid)o,l -
7 normal,
2-120
X-ray flu- -sscence 7 13 0.50-150
spectrometry -
Totel 87 107
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Table 6.3 Distribution uf control results
by method for Oct 1982 through Sept 1983

Number of
control elements

Method of analysis

Number of
control results

Atomic absorption 14 314
spectrometry
Coulometry 1 -
Count, alpha 1 123
Fluorometry 1 109
Gravimetry 3 20
Gravimetry (Leco) 2 66
Ion chromatography 7 123
Inductively coupled 30 349
plasma (ICP) .
Infrared absorption 1 3
spectrophotometry
Spectrophotometry : 10 226
Volumetric titrimetry 10 321
X-ray fluorescence 1 __156
87 1790
SAFETY RADIATIOR SAFETY

Employees of the division have accumulated
2,480,737 workday hours since the last lost-time
accident in 1972, This record is possible
becsuse of the excelicont support of the sarcty
program within the divi.ion. Approximately
ninety percent of employe-; 17tended a safety
meeting each quarter.

Quarterly safety audits were made by the
division safety committee and division safety
officer. Over eighty five percent of the
committee findings were corrected and the needed
action was taken,

All members of the division's local emergency
organization (squad) are trained in first aid
and CPR. We conducted two in-house CPR
recertification training classes and held one
in-hoyse workshop on laboratory emergency
procedures, Housekeeping and safety awareness
within the division continue to improve.

During the year, three analytical chemistry
facilities, buildings 2026, 3019-B and 2011 have
been reviewed by the Radioactive Operations
Committee.

The Instrumentation and Controls Division
personnel have completed the calibration and
maintenance of all sensors and controls for the
building 2026.
Engineering Division personnel have reviewed the

ventilation system of

existing ventilation seystem and have recommended
modification and upgrading.

A caustic spray scrubber system has been
installed on 8 glove box in building 2026. The
system is used to remove nitric acid fumes
generated as a result of sample preparation.

TR Lsboratory radiarion exposure has
decreased from 1500 mR/my in 1980 to 900 mR/my
in 1983, The installation of shielded glove
boxes for sample and waste handling which is
p'inned for 1984 will further reduce exposure.
Radioactive Materials Anslytical Laboratory
(RMAL) personnel exposure continues to oe 90-100
mR/my.

L4 At

Wy el g




Table 6.4 Summary of analytical work

Number of results reported by

Mass and Radiocactive Mate- General and
Emisaion Transuranium rials Analytical Bio/Organic Cnvironmental
Organization Spectrometry Laboratory Laboratory Analysis Analysis Total
ORNL Unit

Analytical Chemistry 982 4 506 98 39,295 40,885
Biology 247 12 8 267
Central Management 12 15,105 15,117
Chemical Technology 3,211 16,529 6,073 359 17,440 43,632
Chemistry 502 120 214 1,849 3,685
Energy 69 69
Engineering Physics 183 65 248
Engineering Technology 330 10 7 9,068 9,415
Environmenta! and Occupational

Safety 16 3,020 21,922 24,558
« vironmental Sciences 22 44 269 101,530 101,885
t1aance and Materials 2 k) 23
Fuel Recycle 271 224 2,155 945 3,595
Fusion Energy 542 38 600
Health 736 12 108 832 1,688
Health and Safety Research 1 866 1,993 2,560
Information ' 14 14
Instrumentation and Controls 1,021 4 2 2,486 3,513
Laboratory Protection 9 12 N
Metals and Ceramics 20,145 122 160 4,078 24,502
Operations 9,473 9,351 3,717 799 23,340
Physicse 264 6 21 30 321
Plant and Equipment 207 1,342 1,349
Quality Assurance and Inspection 141 & 148
Solid State 2,879 1 1,214 4,094

Others

Protective Coating Teating 657 657
K-25 and Y-12 4,763 1 849 75,613
Miscellaneous 6,699 39 6,738
Savannah River Laboratory 942 942
Work for Others 12 —— _au

TOTAL 53,558 26,389 13,644 4,451 221,647 319,689

8t
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7- SUPPLEMENTARY ACTIVITIES

The division continues to maintain liaison with the academic community through its Advisory
Committee, consultants, aud various ORNL and ORAU programs. We also make facilities available
for student and faculty research and traizing programs.

ADVISORY COMMITTER

The cycle for the division's Information Meeting has been extended to 18 wmonths; the next
weeting will be in January 1984, The 1983 Advisory Committee was composed of:

H, B. Mark, Chemistry Department, University of Cincinmati, Cincinnati, OH.

H. V. Novotay, Chemistry Department, Indiana University, Bloomington, IN.

J. W. Taylor, Chemistry Department, University of Wisconsin, Madison, WI.

J. G. Grasselli, Standard Oil Company, 4440 Warrensville Center Road, Cleveland, OH.

CONSULTANTS

The following specialists we:e Lrought to ORNL on short-term consulting bssis this past
year as part of our Seminar Program. Details of seminars are listed in Chapter 8.

J. Guertin, Electric Power Research Institute, Palo Alto, CA.
M. Ksufmam, Emory University, Atlanta, GA.

P. Stegnar, Josef Stefi- Institute, Ljublijans, Yugoslavis.

A. Zlatkis, University of Houston, TX.

D. E, Leyden, Colorado Sta:e University, Fort Collins, CO.

J. W, Jorgerson, University of North Carolina, Chapel Hill, NC.

C., Mamantov and H. J. Sepanisk of the University of Tennessee continued working in the
divisioi 25 adjunct resezrih participants this year.

W. H, W, Triftsnauser, Ho:chshule der Bundeswehr, Munich, FRC, worked as a guest scientist
with L, D, Hulett and J. M. Dale from April to September, studying positron spectroscopy.
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PARTICIPATION IR ORNL IN-BOURS PROCRAM

The following divisional people completed courses during the 1983 vioter term of the
Contiomuing Education Program for Scientific and Techmical Persounel:

H-158D. Iatrodectioa to System 1022 Data Base Mansgement System: J. S. Eldridge.
M-3103. Iatroductioa to DECaystem—10: P. J. Mullins.

M-100¥. Istrodmctics to FORTRAN IV: T. G. Scott and H. A. Teasley.

M-3007. Iaterwmediate PORTRAN IV: N, A, Teasley.

The following courses were cowpleted during the spring 1982 term:

M-158E. Iatrodoction to System 1021 Dats Bese Msnsgemert System: C. S. Alley.

¥-310K. Intredsction to the DECsystex-'0: C. S. Alley and D. A. Costanzo.

E~-530. Persomal Computers for Profess:onal Use in RED: J. S. Eldridge, R. W. Shaw,
and V. D. Shults. ’

STTDENT ASSIGRMENTS

B. A. Tomkins served as "Desn™ for the division's student guests during 1983. Two
predoctoral stuleats, Brisco Harward and Huston E. Howell continued their work in the Analytical
Methodology Section es ORAU graduste research participasts. Huston Howell completed his
appoictwent in August.

The division maintrins a subcontract with the University of Tennessee to enable advsnced
graduate students to participate in environmental szaalysis programs. Donna Taylor Dixon worked
for & short period in 1983 with the Mass Spectrometry Section at Y-12 under this contrasct. Also
under this contract, Chris P, Liebman worked with W. H. Griest in the Bio/Organic Analysis
Section until he received a "Q" clearance. He then woved to Y-12 tc work vith P. J. Todd on
organic SIMS studies.

John Vargo completed his appointment ss sn RAU graduste research participsnt snd roceived
his Ph.D. December 1983. He worked with M. P. Msskarinec in the Bio/Orgenic Anslysis Section.

During the summer, the division was host to a representative of the ORAU Undergrad-iate
Research Progres, which offcrs laborstory experience to exceptional college students. Perry
Pellechis, St. Joseph's College, wvorked with M. P. Masksrinec in the Bio/Organic Analysis
Section on applicstions of open-tubular liquid chromatography.

"uring the fall semester, two students were assigned to the divieion. Sarah H. Penton,
Albion College, wss assigned to the Genersl and Environmental Anslysis Section to assist in
prepsring human blood specimens end performing both inductively coupled plasma spectrometry
(ICP) snd neutron activation snalysis (NAA) on the specimens. The Bio/Organic Analyeis Section
hosted Paul A. David, Momouth College, who worked with M. P. Maskarinec on the development of
advanced chromatogrsphic methods.
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Gragory B. Hurst, University of Tennessee, finished his final cooperative quarter working

with the fossil fuel program.

SPECIAL AWARDS

W. S. Lyon was elected to the member grade of Fellow of the American Nuclear Society
recognizing the many contributious he has made to nuclear knowledge and understanding. The
official presentation was made at the annusl awards luncheon on Tuesday, June !4, 1983, st the
Westin Hotel in Detrnit. Mr. Lyon also received the ASTM E-10 Honorary Member Award for his
accomplishwents in muclear technology. This avard was presented on June 28, 1983, in Colorado

Springs, CO.

26th OXNL/DOE CONFERENCE ON
ABALYTICAL CEEMISTRY 1IN ENERCY TECHWOLOCY

This year's conference was held at the Knoxville Hilton, October 11-12, 1983, The theme of
the Conference was "Analytical Spectroscopy”. Attendance was 225, with representatives from
foreign countries, academis, industrial institutions, and other government agencies. There were
20 exhibits (41 representatives) aad 26 booths. Topics emphasized during the meeting included
lasers, mass spectrometry, and nuclear and plaswa spectroscopy. Two poster sessions were

conducted.

A. L. Harrod was Arraangements Chairwan, W. S. Lyon vas Technical Progras Chairman, and
M. L. Emery was Treasurer. Shirley Cates, Pat Mullins, and Sharon Renney were Conference
Secretaries. Other confereu:: committee members included M. V. Buchanan, F. F. Dyer, D. K.
Heine, W. R. Laing, J. M. Ramsey, W, D. Shults, and D, H, Smith. The Proceedings will be
published in 1984: W. S. Lyon is editor and Gail Vineyard proceedings secretary.

ARALYTICAL CREMISTRY DIVISION
SEMIRARS AT ORNL

Speaker Title Date
Guertin, J. "Dark Suns and Moons” Mar. 14, 1983
Electric Power
Rescarch Inst.,
Palo Alto, CA
Kaufman, M, "Chemistry and Spectroscopy Apr. 12, 1983
Emory Univ. of Atomic Halogen Recombi-
Aclants, GA nation Reactions”
Stegnar, P, "Anslytical Chemistry Apr. 18, 1983
Josef Stefan Applications in Environ-
Inst., mental Reasearch”

v.jublijana,
Yugoslevia
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ARALYTICGAL CEEMISTRY BIVISION
SEMINARS AT ORML

Spesker Title Date
Zlatkis, A. ™ trz Trace O. C. Analysis May 11, 1983

Univ. of by Use of Large On—Columm

Houstoun, TX Injection with Bonded

Capillary Columms®”

leyden, D. E. “Applications in X-Ray June 8, 1983
Colorado State Spectrometry”
Uaiv., Fort
Collins, CO

Jorgenson, J. W. "Capillary Zooe Electro- Bov., 9, 1983
Uaiv. of Borth phcresis”™
Carolina,

Chapel Hill, KC

ACD STMOEIR LECTURE SERIES

_ The division sponsored a second summer lecture series to present in-depth lectures om
current anglyticsl techniques.

Speaker Title Date
Gedcke, D., Keller, J. M. "Advaaces in X-Ray Spectros- June 24, 1983

copy and Nev Instrumentstion
for Highly Radioactive Samples”

Ramsey, J. M. "Nev Laser Techniques for Analytical July 8, 1983
Chemistry”
Maskarinec, M. P, "HPLC or What Is In an Acronym” July 29, 1983

Todd, P. J. "Organic Msss Spectrometry at ORNL" Aug. 12, 1983
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ADDITIONSL PROPESSIOMAL ACTIVITIES

Subcommitee E-38.01 on Energy, ASTM

ASTM Committee E-38 o2 Resource Recovery
ORNL Emergency Oil Spill Response Teams
ACD/Departmeat of Environmental Management

Material Balance Area Representative for Muclear Materials
Mapagesent

ACD Secainar Committee

Task Group on Methods of Coatings Analysis, AS™M D-33
ASTM Committee D-33, Protective Coating and Lining Work
for Power Generation Pscilities

Planning Committee, 26th ORNL/DOE Conference on Analytical
Chemistry in Eaergy Technology, Knoxville, TN, Oct.
11-13, 1983

Analytical Chemistry

DOE/ISA Laborstory Advisory Group for Effluent Resestch
(LAGER)

ISPO Programs

Committee C-26, Nuclear Puel Cvcle, snd C-26:05,
Test Methods, Task Group Leader, Micro Analyticsl
Techniques, ASTM

Subcommittee C-5:05, Analyticsl Task Group (Resctor Grade
Graphite), Committee C-5, Manufscturer of Carbon snd
Graphite Products, ASTH

Syaposium on Analytical Chemistry of Nuclesr Safeguards
184th Nstional ACS Meeting, Kansss City, MO, Sept. 1982

Vibrational Spectroscopy Subgro:p of UCC Anslytical
Specislists' Group -

ACD Computer Utilization Committee

ACD Long Range Planning Committee

ORAU Traveling Lecture Program
ACD Long Range Planning Committee
ASTM Committec E-42, Surfsce Analysis



COOPEX, J. H.
Member:

COSTARZO, D. A.

Member:

DALE, J. K.
Co-orgsnizer:

Lecturer:
Member:
DONOHUE, D. L.

Lecturer:

Member:

DIER, F. F.
Member:

ELDRIDCE, J. S.
Member:

BDERY, J. F.
Division Represeatstive:

Scientific Editor:
FERGUSOW, N. M,
Division Representativ-~:

CORRINGER, D, K.
Member:
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ORNL Mansgement Iaformsation Committee

ASTM Committee C-26, Nuclear Fuel Cycle, snd Subcommittee
C-26:05, Methods of Test

Symposium on Implementations of Monoenergetic Positrons in
Fund:mental and Applied Science, 1983 Annual Meeting of
AAA, Detroit, Michigsn, May 26-27, 1983

ORAU Traveling Lecture Program

ACD Solids/Surfaces Characterization Team

ORAU Traveling Lecture Program
ACD Ad Hoc Committee cn Computerization

ACD Seminar Commirtee

Planning Committee, 26th ORKL/DOE Conference on Analytical
Chemistry in Energy Technology, Kmoxville, TN, October
11-13, 1983

ACD Long Range Planning Cowmittee
Steering Committee, Enviroamentsl Radistion Section of
Health Physics Society

Laborstory Emergency Sample Coordinator
Division Computer systems Security Officer

American Society for Testing and Materiasls

Atomic Absorption and Emission Spectroscopy Subgroup, Uaion
Carbide Corporation

Committee E-2 on Emission Spectroscopy, ASTH, Subcommittees
on Fundsmental Methods, Editorial Praciices, and
Nouwenclsture

Optics and Spectwoscopy (English translation of Russian
journal, Optika i Spektroskopita)

UCCND Eavironaental Analysis Committee

ACD Ad Hoc Committee on Computerizstion
ACD Ad Hoc Committee on Robotics



GRIEST, W. N,
Consultant:

Member:
GIERIN, M. R.

Advisor:
Coausultant:

HRINE, D. R.
Member:

HICCINS, C. E.

HOLMBERG, R. W.
Coordinator:

HOLETT, L. D.

Coordinator:
Co-organizer:

JINKINS, R. A.
Consul tant:

Member :

Jomss, R. E.

Division Representative:

KELIER, J. M.
Member:
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Pepartment of Energy - BES

Electric Power Research Iastitute
Enviromeental Protection Agency - IERL/TSO
DOE Oil Shale Working Group

NAS panel
Department of Energy (OHER)
Brigham Young University Grant Review
Synfuels Chemistry Program Redirection
Federal Trade Commission
Cigarette Testing Methodology
National Academy of Sciences Panel
DOE Health and Environmental Effects Document
National Cancer Iastitute
American Health Foundation Grant Review
National Institute of Eavironmental Health Services
New York University Grant Review

ACD Seminsr Committee

Planning Committee, 26th ORNL/DOE Conference on Analytical
Chemistry in Energy Technology, Knoxville, TN, October
11-13, 1983

ACD Ombud sman

ACD Metric Coordinator

ACD Solids/Surfaces Characterization Team

Symporium on Implementations of Monoenergetic Positroas in
Fundamental and Applied Science, 1983 Annual Meeting of
AAAS, Detroit, MI, May 26-27, 1983

National Institute of Drug Abuse - Exposure of Animals
to Concentrated Smokes
ORNL Speake:r's Bureau

ACL Radistion Control Officer

ACD Ad Hoc Committee on Computerization
ACD Ad Hoc Committee on Robotics



KLATT, L. K.
Associate Editor:
Member:

LAITEG, W. R.
Chagirman:
Coordinator:
Fellow:
Member :

Vice-chairman:

LYOW, W, S,
Advisory Board:
Chairman:
Honorary Member:
Meaber :

Session Chairmen:

Regicnal Editor:

Technical Program Chairsan:

MASKARINEC, M. P.
Member:

McKOWN, H. §.

Division Representative:

RAMSEY, J. M,
Vember:
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Chemical Biomedical, and Brvirormental Instrmumentaiion

Graduate Fellowship Committee of Division of Analytical
Chemistry, ACS

UCCRD Ph.D. Recruiting Tesm

ACD Loug Range Planning Committee

Subcommittee C26:05, Test Methods, Nuclear Fuel Cycle, ASTM

ACD Quality Assurance Program

American Society for Testing and Materials

ASTM Committee D-33, Protective Coatings

ASTM Committee on Technical Committee Operations

ISO Technical Committee 85, Subcommittee 5

ORML Pregrievance Committee

Planning Committee, 26th ORNL/DOE Conference on Analytical
Chemistry in Energy Technology, Knoxville, TN, October
11-13, 1983

UCCHD Analytical Committee

ASTH Committee C26, Muclear Fuel Cycle

Analyet

Isotopes and Radiation Division, ANS

Committee E-10, Muclear Technology and Applications, ASTM

Organizing Comsittee, 6th International Conference on Modern
Trends in Activation Analysis

Scientific Committee 25 on Radistion Protection in the Use of
Small Neutron Generators, NCRP

Technical Program Committee, 5th International Conference on
Nuclear Methods in Envirommental and Esergy Research,
‘ayaquez, Puerto Rico

“Chemica! Information Flov: Present and Future,” Seattle
ACS Meeting, March 22, 1983

Journal of Radicaalytical and Wuclear Chemistry

26th ORNL/LOE “onference on Analytical Chemistry in Energy
Technology, Knoxville, TH, Oct, 11-13, 1983

ASTH E-19 Committee on Chromatography

+STK D34 on Waste Disposal

VRNL Hazardous Waste Task Force

UCCND Gas Chromstography Specialists' Group
UCCND Liquid Chromatogranhy Specialists' Group

Interplant Computer Communications Committee

ACD Seminar Committee

Planning Committee, 26th ORNL/DOE Confarence on Analytical
Chemistry in Energy Technology, Knoxville, TN, October
11-13, 1983



ROSS, B. B.
Chairman:

ROSSEEL, T. M.
Chairman:
Lecturer:

SCOTT, 1. G.
Member:

SHAN, R. W.
Member:

SEULTS, W. D.
Consultant:
Member:

President:

SfuITR, D, H.
Coordinator:
Member :

STEWART, J. B,, Jr.
Division Representative:
Member :

Task Leader:
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ORNL Graduate Student Selection Panel

ORKL Post Doctorate Selection Panel

ACD Seminar Committee

Editorisl Advisory Board, Jourmal of Radiocanalytical and
Muclear Chemistry

Fellowship Committee, ACS, Division of Analytical Chemistry

ORNL Proposal Review Committee

ORNL Technology Utilization Coamittee

Scientific Advisory Committee, International Couference on
Scintillation Spectroscopy, Canada, 1982-1983

ACD Sewinsr Committee

ORAU Traveliug Lecture Series

Program Committee, lith Annual FACSS Meeting

Scholarship Committee, Tennessee Valley Chapter, Amec-ican
Vacuua Society

ACD Solids/Surfaces Characterization Team

Committee D-19, Water, ASTM, and Subcommittee 4, Methods of
Radiochemical Analysis

ACD Sc.lids/Surfaces Characterization Team

UCC Career Planning Program

Advisory Comittee, "Analytical Approach,” Analytical
Chemistry

Canvassing Cormittee for the ACS Award for Crcative Advances
in Ervironmeantal and Technology

Editoriai Board, Analyica Chimica Acta

ORNL In-flouse Continuing Educstion Committee

Technical Services Committee, UCCND

Sigms Xi RESA, Oak Ridge Chapter

ACD PhD Recruiting

Planning Cozaittee, 26th ORNL/DOE Conference on Analytical
Chemistry in Energy Technology, Knoxville, TN, October
11-13, 1983

ACD Eanviroumental Protection Officer

ACD Solids/Surfaces Characterizatior Team

ASTM C-26.02 Nuclear Fuel Cycle Tasx: C-26.05 X-Ray
Fluorescence Methods

Manuscript Review Board for Analytical Chemistry Microbeam
Anslysis Society

Interna:ional Working Group "Analyticsl Standards of
Minerals, Ores and Rocks"”




o v—

STORELY, J. R,
Coordinator:

TOBD, P. J.
Member:
Coordinator:

TOKINS, B. A.
Coordinator:
Yenber:

WELTTES, W. B,
Lecturer:

OOMC, J. P.
Rapporteur:

ACD MS/BS Recruiting'

ACD Seminar Committee
ACD Aws:ds

ACD University Relstious
WBS/DOE Analytical Characterizatiou Groop

ACD Long Range Plamning Committee
DOE/ISA Laboratory Advisory Group for Effluent Resear~h
(LAGER)

ORAU Traveling Lecture Program

“Spectroscopy of the Transplutonius Elements™ Panel, Workshop
on Future Directions in Transplutouium Element Research,
National Research Couacil, Wsshiogton, DC, Feb. 2-

March 3, 1983
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8. PRESENTATION OF RESEARCH RESULTS

As in past years, the division has actively responded to the changing priorities
cf the ORNL research effort by changing the emphasis of some of its own prograss or
iastituting new studies. The increasing concern with epmergy — ruclear zs well as non-
nuclear — is reflected ia the research results listed belov. The wultidisciplinary
appros<h reciired in many such problems is indicated by the number of papers and talks
cosuthored oy members of other OBNL divisions. Such perscas are designated by an

asterisk.
PUBLICATIONS
Coatributions to Books, Proceedings, aad Reports
AUTHOR AUTHOR(S) AND TITLE PUBLISEED IN
Buchsaan, M. V. Buchanan, M. V.; Flanagan, J.*; Rubim, I. B.; Polynucl. Aromat<~ Hydro-
Guerin, M. R. Effects of Hydrotreatment carbons, M. Croke and
on the Composition of Mutagenic Fractions A. J,. Dennis, Eds.,
of a Coal-Derived Petroleum Substitute® Battelle Press,
. Columbus, OH, 1983,
§o 211

Buchanan, M. V.; Rebin, I. B.; Moneyhun, J. H. Proc., Smoke/Obscurants
"Compositional Changes in Red and Violet Smoke Symp. VIZ, Adelphi, MD,

Mixes After Combustion” Apr. 26-28, 1983,
p. 483
Ho, C-h.; Guerin, M. R.; Buchanan, M. V. Advanced Techn. in Syn-
"isolation and Identification of Bioactive thetiec Fuels Analysis,
Constituents in Synfuzls” Wright, Weimer, and
Felix, Eds,, 1983,
p. 24
Buchanan, M, V.; Guerin, M. R.; Kao, G. L.*%; Avanced Techn. in Syn-
Rubin, I, B,; Caton, J. E. "Comparative thecic Fuels Analysis,
Spectroscopic Characterization of Synthetic Wright, Weimer, and
Fuels" Felix, Eds,, 1983,
p. 286
Dumont, J. N.*; Schultz, T. W.*; Buchanan, Short Term Bioassaye in
M. V.; Kao, G. L.* "Frog Embryo Terato- the Analyeig of Complex
genesis Assay: Xenopus (FETAX). A Short Environ. Mixtures, III,
Term Assay Applicable to Complex Environ~ Waters, Sandhu, Lewtss,
mental Mixtures” Claxton, Chernoff, and

Nesnow, Eds., Plenum
Press, 1983, p. 393

Buchanan, M. V. "Differentistion of Isomeric Proc., 31et Amu, Conf.
Heterostom-Substituted Aromatics Using Chem- on Mies Spectrom. and
ical Ionization” Allied Topics, Boston,

MA, 1983, p. 708



AUTHOR

Ca-ter, J. A.

Caton, J. E.

Christie, W, H.

Dale, J. M.

ACTHOR(S) AND TITLE

Smith, D. H.; Walker, R. L.; Carter, J. A.
"Sampling and Analysis of Radiocactive
Solutions”

Shimojima, H.*; Certer, J. A.; Walker, R. L.;
Smith, D. H.; Musick, W. R.; Asakura, Y.*;
Kagam, K.*; Irinouchi, J.*; Masui, J.*;
Miyihara, K.*; Bure, J.*; Denon, S.*;
Donohue. D. L., "Task J: Resin Bead
Sampling and Analvtical Techunology™

Buchanaa, M. V.; Guerin, M. R.; Kso, G. L.*»;
Rubin, I. B.; Caton, J. E. “Comparative
Spect{oscopic Characterizacion of Synthetic
Fuels"

Tomkins, B. A.; Reagan, R. R.; Maskarinec,
M. P.; Harmon, S. H.; Griest, W. R.; Caton,
J. E. "Analytical Chemistry of Polycyclic
Aromatic Hydrocarbons Present in Coal-Fired
Pover Plant Fly Ash”

Griest, W, H.; Caton, J. E. "Extraction of
Polycyciic Aromatic Hydrocarbens for Quan—
titative Analysis”

Anderson, R. L.*; Kollie, T. G.*; Christie,
W. H.; Eby, R. E. "Decalibration of
Sheathed Thermocouples”

Christie, W. H, "SIMS: Simplified Investi-
gations of Messy Samples”

Hulett, L. D.; Dale, J. M.; Dunn, H. W.;
Murty, P. S.* '"(haracterization of
Corrosion Scale from Nuclear Reactors:
Approaching the Whole Problem”

PUBLISHED IR

The Anal. Approach J. G.
Grasselli, Ed., Amer.
chem. Soc., Washington,
DC, 1983, p. 135

TASTEX: Advanced Safe.
Techn. Zrer. Tec. Rept.
Series No. 213, IAFA,
Vieona, 1982, p. 163

Advanced Techn. in Syn-
thetic Puels Awalysie
Wright, Weimer, anu
Felix, Eds., 1983,

p- 286

Polynu>l. Aromatic Hydro-
carboné M. Cooke and
A. J. Deonis, Eds.,
Battelle Press,
Columbus, OH, 1983,

p- 1173

Handbook of Polyeyclic
Aromatic Hydrocarbons
A. Bjbrseth, Ed.,
Marcel Dekker, NY,
1983, p. 95

Temp. Ite Meas. and
Control in Sei. and Ind.
1982, Vol 5, Ed., J. F.
Schooley, Amer. Inst. of
Phys., New York, NY,

p. 977

The Anal. Approach, J. G.
Crasselli, Ed. , Amer.
Chem. Soc., Washington,
pc, .983, p. 3

The Anal. Approash, 3, G.
Grasselli, Ed., Amer.
Chem. Soc., Washington,
pC, 1983, p. 15
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AUTHOR

Dale, J. M.

Donohue, D. L.

Dunn, H. W,

Eby, R. E.

Eldridge, J. S.

51

AUTHOR(S) AND TITLE

Hulett, L. D.; Dale, J. M.; Pendyala, S.*
Chang, Y. K.*, Lyon, W. S. “Positron
Spectroscopy Applied to the Analysis of
Surfaces"”

Donohue, D. L.; Young, J. P. '"Removal of

Isobaric Interferences by Resonance Ionization

Mass Spectrometry”

Donohue, D. L.; Young, J. P.; Smith, D. H.
"“Resonance lLonization Mass Spectrometry"

Shimojima, H.%*; Carter, J. A.; Walker, R. L.;
Smith, D. H.; Musick, W. R.; Asakura, Y.*;
Kagam, K.*; Irinouchi, J.*; Masui, J.¥;
Miyihara, K.*; Hure, J.*; Denon, S.%;
Donochue, D. L. "Task J: Resin Bead
Sampling and Analytical Technology"

Hulett, L. D.; Bale, J. M.; Dunn, H. W.;
Muriy, P. S.* "Characterization of
Corrosion Scale from Nuclear Reactors:
App.oaching the Whole Problem”

Stewart, J. H.; Dunn, H. W. "The Quantitative
Petermination of Chrysotile Asbestos by
X-Ray Diffractometry"

Anierson, R. L.*; Kollie, T. G.*; Christie,
W. H.; Eby, R. E. ‘Decalibration of
Sheathed Thermocouples"

Eldridge, J. S.; Oakes, T. W.*; Hubbard,
H. M,%*; Hibbitts, H. W.* Off-5ite Response
for Radiological Emergencies”

PUBLISHED 1IN

Proc., int. Symp. on
Applied Technol. of
Ionizing Radiation,
Vol. 3, King Saud Univ.
Press, Riyadh, SAUDIL
ABABIA, 1983, p. 1443

Laser Based Ultrasensi-
tive Speetroez. and

Detection, R. A. Keller,

Ed., Proc., SPIE 426,
1983, p. 8

Proc., 318t Arnu. Conf.
on Mass Spectrom. and
Allied Topics, Boston,
MA, May 8-13, 1983,

p. 841

TASTEX: Advanced Safe.
Teechn. Exer. Tec. Rept.,
Series No. 213, IAEA,
Vienna, 1982, p. 163

The Anal. Approach, J. G.
Grasselly, Ed., Amer.
Chem. Soc., Washington,
DC, 1983, p. 15

Proe., 1982 UCC-ND and
GAT Environ. Prot.
Semi-,, Gatlinburg,
TN, Apr. 5-7, 1982
ORNL~-CONF-820413,
Apr. 1983 p.60

Temp. I.8 Meas. and
Control in Sei. and Ind.
1982, Yol 5, Ed., J. F.
Schooiey, Amer. Inst. of
Phys,, New York, NY,

p. 977

Proc., 1982 UCC-ND and
GAT Environ, Prot.
Sem., Gatlinburg, TN,
Apr. 5-7, 1982, ORNL-
COLr-B20418, Apr. 1983,
p. 90
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AUTHOR

Glish, G. L.

Griest, W. i.

Guerin,
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AUTHOR(S) AND TITLE

Glish, G, L.; Todd, P. J. "Cation Effects on
SIMS MS/MS Spectra”

Glish, G. L.; Todd, P. J.; Busch, K. L.*;
"MS/MS Spectra of Desorbed Ions"

Glish, G. L. "MS/MS and Thersmal Desorption/
Ionization. The Idezl Cowmbicatioa?”

Todd, P. J.; Glish, G. L. “"Applications of a
SIMS MS/MS Device”

Griest, W. H.; Cacton, J. E. "Extraction of
Polycyclic Aromatic Hydrocarbons for Quan-—
ticative Analysis”

Tomkins, B. A.; Reagan, R. R.; Maskarinec,
M. P.; Harmon, S. H., Griest, W. H.; Caton,
J. E. "Analytical Chemistry of Polycyclic
Aromatic Hydrocarbons Present in Coal-Fired
Power Plant Fly Ash”

Guerin, M. R. Research Scatus port: Muta-
genicity Tests of Products and ‘sstes from
Fossil Fuels

PUBLISHED IN

Proc., 318t Annu. Cony.
on Mags Spectrom. and
Allied Topics, Boston,
MA, May 8-13, 1983,
p. 136

Proc., 31t Amu. Conf.
on Mass Spectrom. and
Aclied Topiecs, Boston,
WA, May 8-13, 1983,

p. 135

Proc., 31et Annu. Conf.
on Maes Spectrom. and
Allied Topics, Bostonm,
MA, May 8-13, 1983,
p. 191

Proc., 318t Amu. Conf.
on Mags Spectrom. and
Allied Topics, Bostonm,
MA, May 8-13, 1983,
p. 207

Bandbook of Polyeyelie
Aromatic Tydrocarbons,
A. Bjfrseth, Ed.,
Marcel Dekker, NY,
1983, p. 95

Polynuel. Ar matic Hydro-
carbong, M. Cooke and

A. J. Dennis, Eds.,
Batceile Press,
Columbus, OH, 1983,

p. 1173

Establishment of a Bio-
288ay System for Cancer
Risk Assess. in Energy
Tec'm.: , Rept. on the
Conf. Hel | in May 1882,
U.S. DOE, HERD, OHER,
Viv, of Biophys.,
School of Hygiene and
Public Health, The
Johps Hopkins Univ,,
Sept. 1983, p. 86



AUTHOR

Guerin, M. R.

Harwon, S. H.

Ho, C.-h,

Holwoerg, R, W.
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AUTHOR(S) AsD TITLE

Buchanan, M. V.; Flanagan, J.¥*; Rubin, I. B.;
Guerin, M. R. Effects of Hydrotreataent

ou the Composition of Mutagenic Fraccioas
of a Coal-Derived Petroleum Subszitute”

Ho, C-h.; Guerin, M. R.; Buchanan, M. V.
"Isolation and Identification of Bioactive
Constituents in Synfuels”

Buchanan, M. V.; Guerin, M. R.; Kao, G. L.¥%;
Rubin, I. B.; Caton, J. E.
Spectroscopic Characterization of Synthetic
Fuels"

“Cozparative

Dalbey, W.*; Lock, S.*; Garfinkel, S.¥; Jenkins,
R.; Holaberg, R.; Guerin, ¥. "Inhalation

Exposures of Rats to Aerosolized Diesel Fuel"”

Tomkins, B. A.; Reagan, R. R.; Maskarinec,
M. P.; Harmon, S. H.; Griest, W. H.; Caton,
J. E. "Analytical Chemistry of Polycyclic
Aromatic Hydrocarbons Present in Coal-Fired
Power Plant Fly Ash”

Ho, C-h.; Guerin, M. R.; Buchanan, M. V.
"Isolation and Identification ¢ Bioactive
Constituents in Synfuels”

Dalbey, W.¥; Lock, S.*; Garfinkel, S.¥; Jenkins,
R.; Holmberg, R. Guerin, M. "Inhalacion
Exposures of Rats to Aerosolized Diesel Fuel”

Holmberg, R, W.; Moneyhun, J. H.
the Continuous Generation of Phosphorous
Aerosols from Red Phosphorus-Butyl Rubber”

"A System for

PUBLISHED IN

Polynucl. Aromatic Hydro-
carbons, M. Tooke snd

A. J. Dennis, Eds.,
Battelle Press,
Columbus, OH, 1983,

p. 211

Adveameed Techm. in Syn-
thetic Puels Analyeis,
Wright, Weimer, anAd
Felix, Eds., 1983,

p. 254

Avanced Techn. {n Syn-
thetic Puels Analyeis,
Wrizght, Weimer, and
Felix, Eds., 1983,

p. 286

Proc., Symp. on Toxicol.
of Pet. Hydrocarbone,
MacFarland, Holdsworth,
MacGregor, Call, and
Kane, Eds., Washington,
DC, 1983, p. 13

Polynucl. Aromatic Hydro-
carbons, M. Cooke and

A. J. Dennis, Eds.,
Battelle Press,
Columbtus, OH, 1983,

p. 1173

Advanced Techn. in Syn-
thetic Puele Analyeis,
Wright, Weimer, and
Felix, Eds., 1983,

p. 24

Prce., Symp. on Toxizol.
of Pet. Hydrocarbons,
MacFarland, Holdsworth,
MacGregor, Call, and
Kane, Eds., Washington,
DC, 1983, p. 13

Proe,, mokes/Obszurants
Symp. VI, Vol. II,
Adelphi, MD, Apr, 27-
29, 1982, p. 767
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AUTHOR

Hulett, L. D.

Jenkins, R. A,

Lyon, W. S.

Maskarinec, M. P.

Moneyhun, J. H.
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AUTHOR(S> AND TITLE

Hulett, L. D.; Dzle, J. M.; Pendyala, S.*;
Chang, Y. K.*; Lyon, W. S. "Positron
Spectroscopy Applied to the Analysis of
Surfaces”

Hulett, L. D.; Dale, J. M.; Dunn, H. W.;
Murty, P. S.* "Characterization of
Corrosion Scale from Nuclear Reactors:
Approaching the Whole Problem”

Dalbey, W.*; Lock, S.*; Garfinkel, S.*; Jenkinms,
R.; Holmberg, R.; Guerin, M, "Inhalation
Exposures of Rats to Aerosolized Diesel Fuel”

Lyon, W. S. "“Practical Applicatinns of Acti-
vation Analysis and Other Nuclear Techniques"

Hulett, L. D.; Dale, J. M.; Pendyala, S.*;
Chang, Y. K.*; Lyon, W. S. "Positron
Spectrou:copy Applied to the Analysis of
Surfaces”

Maskarirec, M. P.; Brown, D. K.* "Batch and
Column Extraction Procedures for Organics
in Solid Wastes”

Tomkins, B. A.; Reagan, R. R.; Maskarinec,
¥, P.; Harmon, S. H.; Criest, W, H.; Caton,
J, E. "Analytical Chemistry ot Polycyclic
Aromatic Hydrocarbons Pres2nt in Coal-Fired
Pover Plant Fly Ash"

Hoiwoerg, R. W.; Moneyhun, J. H. "A System for
the Continuous Generation of Phosphorous
Aerosols from Red Phosphorus-Butyl Rubber”

Buchanan, M. V.; Rubin, I. B.; Moneyhun, J. H.
""Compositional Changes in Red and Violet Smoke
Mix2s After Combustion'

PUBLISHED IN

Proe., Int. Symp. on
Applied Teclmwol. of
Ionialng madiation,
Vol. 3, King Saud Univ.
Press, Riyadh, SAUDIA

ARAB:A, 1983, p. 1443

The Anal. Approack, J. G.
Grasselli, Ed., Amer.
Chexa. Soc., Washington,
DC, 1983, p. 15

Proc., Symp. on Toxicol.
of Pet. fAydrocarbons,
MacFarland, Holdsworth,
MacGregor, Csll. and
Kane, Eds.. Washington,
bpC, 1983, ». 13

Proe., Int. Symp. on
Arplied Technol. of
Iontzing Radiation,
Vol. 2, King Saud Univ.
Press, Riyadh, SAUDIA
ARABIA, 1983, p. 871

Proc., Int. Symp. on
Applied Teehnol. of
Ioniaing Radiation,
Vol. 3. King Saud Univ.
Press, Riyadh, SAUDIA
ARABIA, 1983, p. 1443

Bazardous and Industrial
Solid Waste Testing:
2nd Symp., Co.wey and
Gulledge, Eds., ASTM-
STP-805, 1983, p. 14l

Polynuel. Arcmtic Hydro-
carbong, 4. Cooke and
A. J. Dennis, Eds.,
Battelle Press,
Columbus, OH, 1983,

p. 1173

Proec., Smokes/Obsurantg
Symp. VI, Vol. II,
Adelphi, MD, Apr. 27-
29, 1982, p. 767

Proc., Smoke/Obscurante
Symp. VI[, Adelphi, MD,
Apr. 26-28, 1983,

p. 483
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AUTHOR

Musick, W. R.

Pritchard, C.

Ramsey, J. K.

Reagan, R. R.

Bubin, 1. 3.

Smith, D. H.
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ACTHOR(S) AND TITLE

Shimo jima, H.*; Carter, J. A.; Walker, R. L.;
Smith, D. H.; Musick, W. R.; Asakurs, Y.*;
Kagam, K.*; Irinouchi, J.¥; Masui, J.¥;
Miyihara, K.*; Hure, J.*; Denon, S.*;
Donohue, D. L. "Task J: Resin Bead
Sampling and Analytizal Technology"

Smith, D. B.; Welker, R. L.; Pricchard, C. A.
"Evaluation of Ianternal Standards in Uranium
and Plutonium Isotopic Ratio Measurements”

Ramsey, J. M.; Rieftje, G. M.¥
Noise Considerations in Fluctuation Analysis
Spectroscopic Techniques (FAST)"

"“Signal-to-

Tomkins, B. A.; Reagan, R. R.; Maskarinec,
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Fuel Derived Liquids and in Associated Process
Waters"

Donohue, D, L.; Young, J. P, '"Detection of
of Plutonium by Resonance Ionization Mass
Spectrometry”

Young, J. P.; Dononhue, D. L. "Ionization
Spectra of Neodymium and Samarium by
Reson.. 2 Ionizstion Mass Spectrometry'

PUBLISHED IN

Int. J. Mass Speciros.
Iom Phys., 31, 39,
1983

Int. J. Macs Spectrom.
Ion Phys., 51, 139,
1983

Nature, 301, 292,
1983

Amal. Chem., 55,
578, 1983

Int. J. Mass Spectrom.
Ion Phys., 50, 143,
1983

Trends in Anal. Chem.,
2(9), 12, 1983

Int. J. Mass Spectrom.
Iom Phys., 50, 299,
1983

Anal. Chem., 55,
578, 1985

Appl. Spectrosc. Revs.,
19, 325, 1983

Anal. Chim. Acta,
151, 349, 1983

Anal. Chem., 55,
378, 1983

Anal. Chem., 55,
a8, 1983
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AUTHOR AUTHOR(S) AND TITLE PLBLISHED IN
Young, J. P. Hiire, R. G.*; Hellwege, H. E.*; Hobart, J. of the Lesg~Common
D. E.*; Young, J. P “Syntheses, Lattice Met., 93, 358, 1983

Pa-ameters and Solid Srate Absorption Spectra
)7 he First Five Transpiuronivm Ortho—

Haire, R, G.*; Young, J. P.; Peterson, J. R.* J. 0f the Lese-Common
"X-Ray Diffraction asad Absorption Spectro- Met., 93, 339, 1983

photometric s»tudies of Aml and AmOI"
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AUTHOR

Bostick, D. T.

Botts, J. L.

Brazell, R. S.

Brooksbank, R. D,

Buchanan, M, V.,
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Reports
AUTHOR(S) AND TITLE

Bostick, D. T.; Strain, J. E. The Photometme
Determination of Plutonium in Organic Purex
Solutions

McCue, D. D.*; Harper, R. E.*; Bostick, D. T.;
Strain, J. E. A Bench Test of the Multiwave-
length Photometer om Aqueous Uranium Solutions

Bostick, D. T.; Strain, J. E. The Electro-
reduction and Photometric Detection of Low-
Level Uraniwm in Aqueous Purex Solutions

Strain, J. E.; Bostick, D. T. The Evaluation
of the Spectrophotometric Determination of
Piutonium in Aquesus Reprocegging Streams

Walker, R. L.; Botts, J. L.; Cooper, J. H.;
Adair, H. L.%; Bigelow, J. E.¥; Raman, S.*
Characterizatio: of Actinide Phyaice Specimens
for the US/UK Toint Experimemt in the Dounreay
Prototype Fast Reactor

Brazell, R. S. Report of Foreign Travel of
E. S. Brazell, Research Associate, Bio/Organic
Analyseis Section, Analytical Chemigtry Division

Bayne, C. K*; Brooksbank, R. D.; Howell, P. L.
The Calibration of Uranium and Plutonium in
Nitric Aeid Solutions for X-Ray Fluoreecence
Analysis

Brooksbank, R. D. Quality Assurance Plan for the
Nuclear Coating Testing Program, Analytical
Chemistry Division, Oak Ridge National Labor-
atory

Olerich, G.; Buchanan, M. V. Compilation of
Mass Spectrma of Nitrogen-Containing Aromatics

Rubin. I. B.; Buchanan, M. V.; Moneyhun, J. H.
Chemical Characterization and Tozicologieal
Evaluation of Airborme Miztures: Chemical
Characterization of Combusted Inventory Red
and Violet Smokes Mizes

Rubin, I. B.; Buchanan, M. V., Chemical Charac-
teriazation and Tozxicological Evaluatiom of
Airborme Mixtures - Chemical Characterization
of Army Colowmed Smokes: Inventory Smoke Mizes
(Red, Viclet, Yellow and Green)

REPORT NO. AND DATE
ORNL/TK-8286

(Mar. 1983)

ORNL/CFRP-83/8
(July 1983)

ORNL/TM-8646
(Apr. 1983)

ORNL/TH-8101
(Mar. 1983)

ORNL-59586
(Oct. 1983)

ORNL/FTR-1654
(Oct. 20, 1983)

ORNL/TM-8981
(Dec. 1983)

ORNL/QA-AC-101
(Mar. 1983)

ORNL/TM-8855
(Sept. 1983)

ORNL/TM-8810
(July 1983)

ORNL/TH~8956
(Oct. 1983)



AUTHOR

Carter, J. A.

Cooper, J. H.

Fldridge, J. S.

Zmery, J. F.

Goeringer, D, E.

Griest, W. H.
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AUTHOR(S) AND TITLE

Carter, J. A. Analytical “hemisctry Division
Regearch and Development Swamry: Mase and
Emisston Spectrometry Sectiom

Lambert, S. J.%; Carver, J. A. Uranium-Igotope
Diseq.tlibrium in Brine Reservoirs of the
Castile Pormation, Northem Delaware Basin,
Southeastern New Mexico, I: Principles and
Methode

Carter, J. A. Analytiszal Chemistry Division
Regearch and Development Swmmry: Mass and
Emisgion Spectrometry Section

Carter, J. A.* jAnalytical Chemistry Division
Research and Development Swurmary: Mass and
Emiggion Spectrometry Szetion

Carter, J. A. Report of Foreign Trcvel to Ispra,
Ttaly

Walker, R. L.; Botts, J. L.; Cooper, J. H.;
Adair, H. L.*; Bigelow, J. E.*; Raman, S.*
Characterization of Actinide Physics Specimens
Jor the US/UK Joint Experiment in the Doumreay
Prototype Past Reactor

Alexander, W. A.*; Huang, S.*; Oakes, T. W.¥;
Hubbard, H. M.*; Eldridge, J. S. Radionuwlide
Characterization of Subgurface Soll onm tne Site

of Building 3505 at Oak Ridge National Laboratory

Jolley, R. F.*; Begovich, J. M.*; Brashear,

H, R, #: Case, N.* Clark, T. G.*; Emery, J. F.;
Patton, B. D.*; Rodgers B, R.*%; Villers-Fisher,
J. F.; Watson, J. S.* Plan for Radionuelide
Tracer Studies of the Residence Time Distribu-
tion in the Wilsonville Dissolver and Preheacer

Goeringer, D. E. A Maero-11 Intersystem
Communication Program for Terminal Zmulation
and Pile Transfer Operations

Cushman, R. M.%*; Suter, G, W,*; Brown, D, K,*;
Griest, W. H.; Stewart A, J.*; Strand, R, H,*
Bnvironmental Evaluation of the University of
Minnesota=-Duluth Coal Gagifier

Griest, W. H.; Giddings, J. M.*; Klein, J, A.*
Effects of Hydrotreatment on the Properties
of Coal-Derived Liquid Products: A Status
Report

REPORT NO. AND DATE

ORNL/CF-83/207
(June 1, 1983)

SANDB3-0144
(a,z. 1983)

ORNL/CF-83/18
(Feb. !, 1983)

ORNL/CF-83/287
(Oct. 1, 1983)

ORNL/FTR-1683

(Nov. 22, 1983)

ORNL-5986
(Oct. 1983

ORNL/TM-8479
Dec. 1982)

ORNL/TM-8777
(Dec. 1983)

ORNL/TM-8943
(Nov. 1983)

ORNL/TM-8552

(Mar, 1983)
ORNL/TM-8836
(Aug. 1983)
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Griest, W. H.
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Holmberg, R, W.

Howell, P, L.

Jenkins, R, A,
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AUTHOR(S) AND TITLE

Jeukins, 2. A.; White (Holladay), S. K.;
Griest, W. H.; Guerin. M. R. Chemical Char-
acterization of the Snokes of Selected [.S.
Commercial Cigarettes: Tar, Nicotine, Carbon
Monoxide, Oxides of Nitrogen, Hydrogen Cyanide,
and Acrolein

Grieac, W. H. Report of Poreign Travel of
V. 4. Criest, Group L[9ader, Bio/Jrganic Amalyeis
Jection, Analytical Chemistry Division

Jeukins, R. A.; White (HollaZ.y), S. K.;
Griest, W. H.; Guerin, M. R. Chemical Char-
acterizztion of the Smokes o~ Selected U.S.
Commercial Cigarettes: Tar, Nicotine, Carbon
Monoxide, Oxides of Nitrogem, Hydrogem Cyaride,
and Aerolein

Cuerin, M. R. Anclytical Chomistry Division
Regearch and Devzlopment Swmmary; Pebruary,
1983, Bio/Organic Analysis Section

Guerin, M. R. Analytical Chemistry Division
Research and Deveicgment S.ovmary; June, 1983,
Bio/Grganic Anclysis Section

Guerin, M. R. 4nary*ical Chemiatry Division
Research and Development Swwmry; Oetober,
1983, Bio/Organic Analysis Sectiom

Jenkins, R. A.; White (Holladay), S. K.;
Griest, W. H.; Guerin, M. R, Chemical Char-
acterization of the Smokes of Selected U.S.
Commercial Cigarettes: Tar, Nicctine, Carbon
Monoxide, Oxides 2] Nitrogen, Hydrogen Cyanide,
and Aerolein

Holmberg, R. W.; Moneyhun, J. H.; Gayle, T. M.*
Chemical Characterizition and Toxicological
Evaluation of Airborne Hirtureg: Generating,
Monitoring and Controlling Petrolewm Aerosole
for Inhalation Chamber Siudies

Bayne, C. K¥; Brooksbank, R. D.; Howell, P, L,
The Calibration of Urmiiwm and Plutonium in
Witric Acid Solutions jor X-Ray fluorescence
Analysis

Jenking, R, A.; White (Holladay), S. K.;
Griest, W. H.; Guerin, M. R, Chemical Char-
acteriaation of the Smokes of Selected U.S5.
Jommereial Cijarettos: Tam, Nizotina, Carbon
Monoxide, Ozides n; Nitrogen, Hydrogem Cyanidr.
and Aerolein

REPORT NO. AND DATE

ORNL/TM-8749
(May 1983)

OBNL/FTR~1621
(Sept. 27, 1983)

ORNL/TM-8749
(May 1983)

ORNL/CF-83/40
(Mar. 1, 1983)

ORNL/CF-83/229
(July 1, 1983)

ORNL/CF-83/322
(Nov. 1, 1983)

ORNL/TM-8749
(May 1983)

ORNL/TM-~8903
(Oct. 1983)

ORNL/TM~8981
(Dec. 1983)

ORNL/TH~8749
(May 1983)
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Jenkins, R. A.

Keller, J. M.

Laing, W. R.

Lyon, W. S.

Maskarinec, M. P,
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AUTBOR(S) AND TITLE

Jenkins, R. A. Report of Poreign Travel of

R. A. Jenkins, Regearch Staff Member, Bio/-
Organie Ainalysis Saction, Analytic:l Chemigtry
Divieion

Keller, J. M.; Sparks, C. J. Jr.* Evaluation
of a Wavelength Dispersive X-Ray System for the

Determination of Uranium and Plutonium in Righly

Radioactive Solutions

Rivers, A. L.*; Keller, J. M. Initial Studies
in the Development of Advanced Processzs and
Equipment for the Management of the Mzstewat:rse
GCenerated Luring the Washing of the Gel Spheres
Produced by Intermal Gelatiom

Lsing, W. R. inalytical Chemistry Divisiom
Monzhly Rep:-t for March, 1983, Radicactive
Materials Analysie Section

Laing, W. R. Analytical Chemigtry Divieion
Monthly Report for July, 1983, Radioactive
Materials /nalyeis Sectiom

Leing, W. R. snalytical Chemiatry Div’aion
Monthly Report for November, 1983, Radioactive
Materiale Analysie Section

Laing, W. R. Quality Aesurance Raport of the
Aralytieal Chemietry Divieiow, October 1982
Through September 1983

Lyon, W. S. Analytical Chemigtry Divieton
Research and Development Summary for August,
1983, Analytical Methsdology Section

Lyon, Y. S. Analytical Chemisiry Division
Regearch «md Develospment Summary for April,
1983, Anoluti~.l Methodology Section

Lyon, W. S. Analytical Chemisitry Division
Research and Development Summary jor December,
1982, Analytical Mechodology Sectiom

8rown, D, K.*; Maskarinec, M. P.; Larimer,
F. W.*; Francis, C. W.* Mobility of Organic
Compoundg from Hazardous Wastes

White, C. M.*; et al.*; Maskarinec, ¥. P.
Davelopment of an Analytical Method for the
Determination of Organic Compounds in Foseil
Puel Aqueous Leachates

REPORT NO. AKD DATE

ORNL/FTR-1477
(Mar. 29, 1983)

ORNL-5971
(Sept. 1983)

ORNL/CFRP-84/16
(Dec. 19€3)

ORNL/CF-83/61

(Apr. 1, 1983)

ORNL/CF-83/248
(Aug. I, 1983°

ORNL/CF-83/330
(Dec. 1, 1983)

ORNL/CF-83/297
{Oce. 1, 1983)

ORNL/CF-83,277
(Sept. 1, 1983

ORNL/CF-83/84
(May 2, 1983)

ORNL/CF-82/332
(Jan. 1, 1983)

EPA/600/S4-83-001
(Mar. 1983)

DOE/PETC/TR-84/1
(Oct. 1983)
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Moneyhun, J. H.

Olerich, G.

Bubin, I. B.

Smith, D. H.

Stokely, J. R.

Strain, J. E.
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AUTHOR(S) AND TITLE

Rubin, I. B.; Buchanan, M. V.; Moneyhun, J. H.
Chemizal Chamcterization and Tortcological
Evaluation of Airborme Mixtures: Chemical
Charceterization of Combusted Invemtory Red
and Violet Smokes Mixec

Holmberg, R. W.; Moneyhun, J. H.; Gayle, T. M.*
Chemical Characterization and Toxicologieal
Evaluation of Airborme Mixtures: Gemeruving,
Monitoring and Tontrolling Petroleun Aervsols
for Inhalation Chamber Studies

Olerich, G.; Buchanan, M. V. Comptlation o
Mzss Spectra of Nitrogen—Containing Aromitics

Rubin, I. B.; Buchanan, M. V.; Moneyhun, J. H.
Chemical Characterization and Toxicologieal
Evaluation of Airborme Mixtures: Chemical
Characterization of Combusted Inventory Red
and Violet Smokee Mixes

Rubin, I. B.; Buchanan, M. V. Chemical Charac-
terization and Toxicological Evaluation of
Airborme Mixtures - Chemical Charmacterization
of 4rmy Colored Smores: Inventory Smoke Mizes
/Red, Violet, Yellow and Green)

Smith, D. H. Report of Poreign Travel

Stokely, J. R. Analytiecal Chemistry Division
Summary Report: General and Environmmentzl
Annlysis Section

Stokely, J. R, Analytieal Chemietry Divieion
Swmmary Report: General and Envirommental
Analyeis Section

Bostick, D. T.; Strain, J. E. The Electro-
reduction and Photometric Detectiom of Low-
Level Uraniwm in Aqueous Purex Solutione

Strain, J. E.; Bostick, D. T. The Evaluat-or
of the Spectrrphotometric Determinationm n’
Plutonium ir. Aqueous Reproceasing Streams

Bostick, D, T.; Strain, J. €, The FPhotometric
Determination of Plutonium in Organic Purex
Solutions

REPORT XO. AND DATE

ORNL/TM-8810
(July 1982)

ORNL/TM-8903
(Oce. 1987)

ORNL/TH-8855
(Sept. 1983)

OBNL/TM~8810
(July 1983)

ORNL/TH-8956
(Oct. 1983)

ORNL/FTR-1541
(July 6, 1983)

ORNY./CF-82/333

(Jan. 3, 1983)

ORNL/CF-83/91
(May 1, 1983)

ORNL/TH-8646
(Apr. 1983)

ORNL/TM-810}
(Mar. 1983)

ORNL/TM-8286
(Mar. 1983)
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AUTHOR AUTHOR(S) AND TITLE REPOR: NO. AND DATE
Strain, J. E. McCue, D. D.*; Harper, R. E.*; Bostick, D. T.; ORNL/FRP-83/8
Straia, J. =. A Bench Test of tha Multiumve- (July 1983)

length Phrotoretar or. Aqueous Urriium Solutiors

Walker, R. L. Walker, R. L.; Botes, J. L.; Cooper, J. H.; ORNL-5986
Adaic, H. L.*; Bigelow, J. E.*; Raman, S.* (Qct. 1983)
Ckametarimeion of Actintile Physics Specimens
re= the U5/UK Join: Experiment in the Jounraxy
Prototype Pastc Reactor
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As in previous years, staff members have made presentations at local, natiousl,

and, in a fev instances, international weetings.

The papers covered a vide variety of
subjects, reflecting the division's broad spectrum of activities.

At Neetiangs of Professionsl Societies, Comferemces, and the Like

SPEAKER

Aterill, J. E.

Bacarella, A. L.*

Brazell, R. S.

Brooksbank, R. D.

Buchanan, M. V.,

Budjoso, E.*

AUTBOR(S) AND TITLE

Attrill, J. E. "Problems Associated with the
Environmencal Analysis at ORNL"

Bacarella, A. L.*; Dale, J. M.; Bulett, L. D.
"An Fiectrochemical and ESCA Study of Titanium
Dissolution in Acidic Sulfate Solutions
Containing CrII/CrIII lons”

Brazell, R, S.; Moneyhun, J. B.; Holmberg,
R. W. "Chemical Characterization of Selected
Military Obscurancs”

Brazell, R, S.; Holmberg, R. W. "Application
of HPLC/FIA for the Determination of
Polyphosphoric Acids in Phosphorous Samokes"

Brooksbank, R. D. "The Decontamination Factor
Test as Currently Performed at ORNL

Buchanan, M. V. "lsomeric Discrimination
Using Chemical Iorization Msss Spectrometry”

Buchanan, M. V. "Compositional Changes in Red
and Violet Smoke Mixes After Combustion”

Buchanan, M. V. "Differentiation of Isomeric
Heteroatom-Substituted Aromstics Using
Chemical Ionization”

Budjoso, E.*; Lyon, W. S. '"Mapping the
Information Plow of Analytical Chemistry"

PRESENTED AT

4-Lab Anal. Infor. Meet.
Paducsh, KY, Nov. 15,
1983

Electrochem. Soc. Meet.,
San Francisco, CA,
May 8-13, 1983

Chem. Systems Lab. Conf.
on Obscuration and
Aeroso. Res., Aberdeen
Proving Ground, MD,
June 20-24, 1983

Invited, Int. Symp. on
Adv. in Chromatogr.,
AMSTERDAM, Oct. 3-6,
1983

Subcom. D-33.1i on
Decontamination, ..STM
Vista, FL, Nov, 17,
1983

NBS/DOE Anal. Charac.
Grp. Meet., Ames, IA,
Nov. 2, 1983

Smoke/Obscurants Symp.
VII, Adelphi, MD,
April 26~28, 1983

Am. Soc. for Mass
Spectrom. Meet.,
Boston, MA, May 8-13,
1983

Invited, Am. Chem. Soc.
Meet., Seaitle, WA,
Mar. 20~-25, 1983
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SPEAKER AUTHOR(S) AND TITLE

Busch, K. L.* Busch, K. L.*; Cooks, R. G.*; Glish, G. L.;

Todd, P. J. "MS/MS of Desorbed ILoms;

Carter, J. A. Carter, J. A. "Mass Spectrometry Developments™

Carter, J. A. "Use of Lutetium for Tank
Volume Calibrstion and SMM Verification"

Carter, J. A.; Glish, G. L. "Detection of
Organic Vapors by MS/MS Technique<"

Carter, J. A.; Walker, R. L. ‘Review and
Status of Resin-Bead/Mass Spectrometry”

Caton, J. E. Caton, J. E.; Guerin, M. R,

the Chemical Characteristics of Fossil Fuel

"Fingerprinting

Derived Liquids”

Christie, W. H. Christie, W, H. "Quantitative Aspects of SIMS
as a8 Depth Profiling Technique: Some

Applications in Energy Research Programs"”

Christie, W, H.; Eby, R. E,; Taylor, D. H.¥%;
Pavone, D.* "SIMS Study of Compositional
Changes Observed in a Pu0, Heat Source
Cladding Alloy”

Costanzo, D. A. Costanzo, D, A. "Status of the Breeder Reactor
Engineering Test, Anasl. Chem. Requirements

at ORNL"

Costanzo, D. A. "Analytical Chemistry Problems
in Criticality Experiments with Plutonium”

PRESEN.ED AT

Pittsburgh Conf. and
Expo. on Anal. Chem. and
Applied y,2ctros.,
Atlantic City, N7,

Mar. 7-12, 1983

CFRP Info. Meet. for
HEDL and AGKS, Oak
Ridge Nat. Lab., Oak
Ridge, TN, Jan. 5,
1983

Invited, EZSARDA Workshop
Deter. -f the Vol. of
Reprocess. Input Solu-—
tions by Tracer Mass
Spectrom. Techn., Joint
Res. Cerntre, Ispra
(Varese), Italy,

Nov. 8-10, 1983

Invited, USDOE-OSS,
Washington, DC, June 29,
1983

Invited, USDOE-O0SS,
Washington, DC, Aug. 2-
3, 1983

CCNFAB 83, CGovernment,
Inaustry, and Academic
Tech. Conf. on Fossil
Fuel Chem., Saratoga,
NY, Aug. 2-5, 1983

Invited, 25th Rocky
Mountain Conf., Denver,
CO, Aug. 14-19, 1983

26th Oak Ridge Nat.
Lab. Conf. on Anal.
Chem, in Energy
Technol., Knoxville,
TN, Oct. 11-13, 1983

OKNL/HEDL/AGRS Infor.
Exchange Meet., ORNL,
May 12 and June 24,
1984

CFRP Tech. Sewm., June 16,
1983
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Costsuzo, D. A.

Dale, J. M.

David, P. A.*

Donohue, D. L.
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AUTHOR(S) AND TITLE

Costanzo, D. A. "Analytical Chem. Develop. for
c "

Costanzo, D. A. "Anal. Chem. for Bldg. 2026 and
3019-B - An Overview™

Costanzo, D. A. "Anal. Chem. Develop. for the
Consolidated Fuel Reprocessing Program - An
Gverview"

Costanzo, D. A. "Determination of Free Acid in
the Presence of Uranium and Plutonium™

Costanzo, D. A. "Anasl. Chem. for the Breeder
Reprocessing Engineering Test"”

Dale, J. M.; Hulett, L. D.; Miller, P. D., Jr.*;
Moak, C. D.* “Low Energy Monoenergetic
Positron Generation and Spectrometry”

Dale, J. M.; Hulett, L. D.; Pendyala, S.*
"Some Teckniques for the Generation,
Detection, and Spectrometry of Monoeaergetic
Positrons and Scattering Studies from Solids
and Gases"

David, P. A.* "Capillary Zone Electrophoresis
vwith Non-Aqueous Solvents”

Donohue, D. L.; Young, J. P, "Resonance
* lonization Mass Spectrometry”

Donohue, D. L.; Young, J. P.; Smith, D, H,
"Isotopic Measurements of Uranium and

Plutonium by Resonance Ionization Mass
Spectrometrry”

Donohue, D. L.; Young, J. P.; Smith, D. K,
“Resonance Irnization Mass Spectrometry”

PRESENTED AT

CFRP Prog. Rev. Meet.
July 12, 1983

198) ORML Radioactive
Operations Com. Review
Meet ., July 15, 1983

ORNL/HEDI, CFRP Infor.
Exchange Meet., ORNL,
Jan. 5, 1983

ORNL/HEDL/PNL Inf.
Exchange Meet.,
Richland, WA, Dec. 7,
1983

Consolidated Fuel Repro-
cessing Eng. Test,
ORHL, Dec. 15, 1983

3rd Annu. Tenn. Valley
AVS Syap., Knoxville,
I, May 9-11, 1983

Invited, Annu. Meet. of
the Am. Assoc. for the
Adv. of Sci., Derr.it,
MI, May 26-27, 1983

ORNL-CLCA/ACH Science
Semester Presentation,
Oak Ridge, TN, Dec. 16,
1983

Invited, Chem. Phys. Sem.
ORNL, Oak Ridge, TN,
May 23, 1983

26th Oak Ridge Nat. Lab.
Conf. on Anal. Chem.
in Energy Technol.,
Knoxville, TN, Oct, ll-
13, 1983

3lst Annu. Conf. on Mass
Spectrom, and Allied
Topics, Boscon, MA,
May 8-13, 1983
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SPEAKER AUTHOR(S) AND TITLE

Domohue, D. L. Young, J. P.; Donohue, D. L.; Saith, D. H.
"Recent Advances ir Resonance Ionization
Mass Spectrometry”

D:cohue, D. L. "Isotope Ratio Measurements
by Resonance Ionization Mass Spectrometry”™

Donohue, D. L. "Naclear Safeguards,”

Donchue, D. L. "New Laser Techaiques for
Analytical Chemistry”

Dyer, F. F. Dyer, F. F.; Clemmer, R. G.*; Finm, P. A.%;
Billone, M. C*; Migra, B.*; Arocust, R. H.%;
Paeppei, R. B.*; Dudley, I. T.; Bate, L. C_;
Clemmer, E. D.*; Scott, J. L.*;, Watson, J. $8.%;
and Fisher P. W.* "The TRIO-01 Experiwment:
In-Situ Tritium Recovery Results”

Eldridge, J. S. Eldridge, J. S. "Laboratory and Sample Prepar-
ation Techniques”

Eldridge, J. S.; Oakes, T. W.* "Radionuclide
Migration from Shallow Land Burial Sites”

Eldridge, J. S. "Toxicology of Radioscctivity”

Feldmsn, C. Feldman, C. "The Behavior of Traces of
Refractory Minarsls (Including Monszite)

in the Lithium Metaborate Fusion”

Prancis, C. W.*; Magkarinec, M. P. "Short-
Term Leaching of 8olid Wastes from the H-C.al
Liquefsction Process”

francis, C, W.*

PRESENTED AT

Invited, DOE Contractors'
Workshop on "Advanced
Laser Technol. for Chem.
Measure.”, Livermore,
CA, June 8-9, 1983

Invited, ORAU Traveling
Lecture Program, Umiv.
of VA, Charlottesville,
VA, Mar. 21, 1983

Invited, ORAU Health
Phys. and Radiation
Prot. Course, Osk Ridge,
TN, Mer. 28, 1983

ORNL/ACD Sum. Sem. Ser.,
Osk Ridge Nst. Lab.,
July 8, 1983

31é Topical Meet. on
Fusion Reasctor Mate.,
Albuquerque, MM,

Sept. 19-22, 1983

DOE Radiological Emer-
gency Preparedness Work-
shop, Oak Ridge, TN,
Oct. 14, 1983

28th Annu. Meet. Health
Phys. Soc., Baltimore,
MD, June 19-23, 1983

Univ. of Tenn., Special
Topics in Environ.
Toxicol., Knoxville, TN,
Nov. 22, 1983

LABCON Central 1983
Meet., Chicago, IL,
Sept. 20-22, 1983

2nd Conf. on Municipal,
Hazardous, and Coal
Wastes Mansge., Miami
Besch, FL, Dec. 5-7,
1983
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AUTHBOR(S) AND TITLE

Glish, G. L.; Todd, P. J.; Busch, K. L.*
"MS/MS Spectra of Desorbed Ioans™

Glish, G. L.; Todd, P. J.
SIMS MS/MS Spectrs”

'""Cation Effects on

Glish, G. L.
Ionization.

"MS/MS and Thermel Desorptinn/
The Ideal Combination?”

Glish, G. L. "Desorption Ionization and MS/MS:

A Valuable Combination”

Glish, G. L.; Todd, P. J.; Busch, K. L.¥;
Cooks, R. G.* "MS/MS: A BNecessity with
Desorption Ionization?”

Goeringer, D. E. "ACD Data Logger Systea”

Griest, W. H,; Tomkins, B. A. "Carbonaceous
Particles in Coal Combustion Stack Ash and
Their Tnteraction with Polycyclic Aromatic
Hydrocarbons™

Guerin, M. R.; Griest, W. H,; Yeatts, L. B.;
Harvey, R. W. "Synfuels Research Materials
Facility”

Guerin, M. R,; Caton, J. E.; Rubin, I. B.;
Epler, J. L.#; Buchanan, M. V.
Characterization of Petroleum Substitutes in
Teras of Composite Chemicsl Psrameters”

Ho, C.~h.; Ma, C, Y,; Walton, B, T.%; Guerin,
M. R. "Identification of a Potent Acridine~
Reiated Insect Teratogen"

Guerin, M, R. "Toxicologically Relevant
Chemical Descriptions of Complex Mixtures”

"Toxicological

PRESENTED A

3ist Aocu. Gounf. oun Mass
Spectrom. and Allied
Topics, Boston, MA,
May 8-13, 1983

31st Annu. Counf. on Mass
Spectrom. aud Allied
Topics, Boston, MA,
May 8-13, 1983

3ist Amu. Conf. on Mass
Spectrom. and Allied
Topics, Boston, MA,
May 8-13, 1983

Invited, The UpJohn Co.
Kalamazoo, MI, Dec. 1,
1983

Am. Chem. Soc. Nat.
Meet ., Washington, DC,
Aug. 28-Sept. 2, 1983

Invited, ORNL Course
"Professional Use of
Personal Computers in
R&D", Osk Ridge, TN
May 23, 1983

2nd Int. Conf. on Carbo-
naceous Parz. in the
Atmos ., Linz, AUSTRIA,
Sept. 11-14, 1983

3rd Int. Congr. on
Toxizol., San Diego,
CA, Aug. 28-Sept. 3,
1983

3rd Int. Congr. on
Toxicol., San Diego,
CA, Aug. 28~Sept. 3,
1983

Soc. of Toxicol. Annu.
Conf,, Las Vegas, WV,
Mar. 6-8, 1983

Soc. of Environ,
Toxicol. and Chem., 4th
Annu. Meet., Crystal
City, VA, Wov, 6-9,
1983
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SPEAKER AUTROR(S) AND TITLE

Haire, R. G.*; Young, J. P.; Peterson, J. R.
“Absorption Spectrophotometric and X-Ray
Diffraction Studies of AmI; and AmOI"

Haire, R. G.*

Haire, R. G.*; Hellvege, H. E.*; Hobart,
D. E.*; Young, J. P. "Syntheses, Lattice
Paraneters, and Solid Sctate Absorption
Spectra of the First Five Transplutonium
Orthophosphates™

Harvard, 3.% Harward, B.*; Klatt, L. K.; Mamantov, G.*

*Multipass Spectroelectrochemistry”

Ho, C.-h. Ho, C.-h.; Ma, C. Y.; Caton, J. E,.; Buchanan,
M. V.; Msskarinec, M. P.; Rubin, I. B.;
Guerin, M. R. "Chromatographic and

Spectroscopic Analysis of Acridipe Isomers”™
Hulett, L. D,

W.*; Howell, R. H.*; Alvarez, R. A. "The
Generation of Monoenergetic Positrons”

Hulett, L. D.; Dale, J. . "Discussion of
Low-Pass High-Pass Charged Particle
Spectrometer Designs”

Hulett, L. D.; Dale, J. H. "The Generation
and Spectrometr; of Monoenergetic Positrons™

Hulett, L, D. "Review of the Properties
of Amorphous and Crystslline Phases in Fly
A‘h"

Hulett, L. D. "'Scanning Electron Microscopy”

Hulett, L. D.; Dale, J, M.; Pendyala, 8.%*

"Implementations of Monoenergetic Positrons
in Fundamental and Applied Science”

Hulett, L. D., Jr.; Dale, J. M.; Miller, P. D.,
Jr.*; Hoak, C. D.*; Pendyals, S.*; Triftshauser,

PRESENTED AT

16th Rare Earth Res.
Counf., Tallahassee, FL,
Apr. 18-21, 1983

16th Rare Earth Res.
Conf., Tallahassee, FL,
Apr. 18-21, 1983

35th Southeastern Reg.
Meet. of the Am. Chem.
Soc., Charlotte, MC,
Nov. 9-11, 1983

Am,. Ches. Soc. HNat.
Meet., Washington, DC,
Aug. 28-Sepc. 2, 1983

Invited, North Atlantic
Treacy Organization
Advanced Res. Workehop,
"Positron Scattering in
Gases,” Surrey, UK,
July 19-23, 1983

Chea. Phys. Sem., Oak
Ridge Nat. Lab., Oak
Ridge, TN, Jan. 24,
1983

Iavited, Am. Chem. Soc.
Nac. Meet., Washiagton,
DC, Aug. 28-Sept. 2,
1983

Invited, 1983 Annu. Meet.
of Mate. Res. Soc.,
Boston, MA, Nov. 13-18
1983

Invited, Southeastern
Losisisna Stace Univ,,
Hammond, LA, Dec. 5,
1983

1983 Annu. Meer. of AAAR,
Detroit, MI, May 26-27,
1983



SPEAKER

Hulett, L. D.

Jenkins, R. A.

Keller, J. M.

Klactt, L. N.

Laing, W. R.
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AUTHOR(S) AND TITLE

Hulett, L. D., Jr.; Dale, J. M.; Pendyala, S.*
Triftshauser, W.* “New Developments of
Positron Moderators for Materials Analysis"

Jenkins, R. A.; Guerin, M. R. "Analytizal
Chemical Methods for the Detection of Ambient
Tobacco Smoke Counstituents™

Jenkins, R. A.; White, S. K.; Criest, W. H.;
Guerin, M. R. "'Tar', Nicotine, and Carbon
Monoxide Deliveries of Commercial Cigarettes
from Selected Nations”

Keller, J. M. "Determination of Uraaium and
Plutonium in Nuclear Fuel Reprocessing
Solutions”

Keller, J. M. "WDS-XRF Systes for the Determina-
tion of Uranium and Plutonium in Highly Samma-—
Active Solutions"

Keller, J. M. "An XRF System for the Analysis
of Highly Radioactive Samples”

Keller, J. M. "X~-Ray Fluorescence Application”

Keller, J. M. "X-Rey Fluorescence for Highly
Radioactive Samples”

Kiatt, L, N, "Intelligent Instruments and
Chemical Analysis in a High Radistion
Environment”

Laing, W. R. "Upgrade of ORNL Analytical
Chemistry Radiosctive Materials Facilities”

PRESERTED AT

1983 Ammu. Meet. of the
Mate. Res. Soc., Boston,
MA, Nov. 13-18, 1983

Invited, Int. Workshop
on Eaviron. Tobscco
Smoke, Geneva, SWITZER-
LAND, Mar. 14-17,

1983

Sth World Conf. on
Smoking and Health,
Winnipeg, CAMADA,
July 10-15, 1983

Tech. Rev. of CFRP
Process and Eng. R/D
Act., ORNL, Oak Ridge,
TN, De:x., 1981

CFRP Tech. Sem., ORNL,
Oak Ridge, TH, Dec. 2,
1982

ORNL/REDL CFRP Info.
Exchange Meet., ORNL,
Oak Ridge, TV, Jan. 5,
1983

Aonu, CFRP Process R/t
Tech. Review Meet.,
ORNL, Oak Ridge, TN,
Apr. 20, 1983

ACD Sumier Seminar
Series, ORNL, Oak
Ridge, TN, June 24,
1983

Az. Chem, Soc. Nat.
Meet., Washington, DC,
Aug. 28-Sept. 2, 1983

Workshop on Anal. Chenm.
Related to Cansda's
Ind., Relcs Is,
Manitoba, CANADA,
Oct. 24-25, 1983



SPEAKER

Lee, D. A.

Ma, C. Y.

Maskarinec, M. P.

May, M. P.

Raman, S.%

AUTHOR(S) AND TITLE

Lee, D. A. “Separation of _Lithium Ions by
Chromatography”

Lee, D. A. "Separation of Lithium Lons by
Chromatography™

Ma, C. Y.; Ho, C.-h.; Walton, B. T.*; Caton,
J. E.; Guerin, M. R. "On the Nature of Cricket

Teratogens in a Coal 0il1”

Maskarinec, M. P. "HPLC or What is in an
Acronym”

Varge J. D.%; Maskarinec, M. P.; Sepaniak,

M. J.* “The Determination of 2olar Chapounds

in a Coal-Derived Fuel 0il by Open Tubular
Liquid Chromatography”

May, M. P.; Walker, R. L.; Scott, T. G.; Dyer,

F. F.; Stokely, J. R. “"The Determination

of Uran{um in Urine by Isotope Dilution Mass

Spectrometry Using Resin Bead Loading”

Alton, G, D.*; Broadhead, B. L.*; Cole,
D. R.*; Kolasinski, W. A.*; Rosse=l,
T. M.; Raman, S.*; Tombrello, T. A.*;
Vane, C. R.*; walker, R. L. "Nu-.lear

Sci:nce Applications”

Rosseel, T. M.; Dale, J. M.; Dunn, H. W.;
Hulett, L. D.; Kahane, S.*%; Krause, i, F.¥;
Raman, $.%; Slaughter, ¢. G.*; Vane, C. R.*;
Young, J. P. T“Chemical Effects in X-Ray
Satellites of Molybdenum Compuunds and
Alloys”

Vane, C. R.*; Hulett, L. D.; Kahane, S.%*;
McDaniel, F. D.*; Milner, W. T.*; 0'Kelley,
Ge D.*; Raman, S.*; Rosseel, T. !{.;
Slaughter, ¢. G.*; Varghese, S. L.*; Young,
J. P. "Chemf{cal Effects in High-Resolution
Sulfur K X-Ray Spectra”

PRESENTED AT

S« -heastern Reg. Am.
.m. Soc. Meet.,
‘harlotte, NC, Nov. 9-
12, 1983

Southeastern Reg- Am.
Chem. Soc. Mee..,
Charlotte, NC, NOv. 9-
i1, 1983

Am. Chem. Soc. Nat.
Meet., Wasliington, OC,
Aug. 28-Sept. 2, 1983

Oak Ridge Nat. Lab., New
Directions in Anal.
Chem. Sum. Sem. Ser.,
Oak Ridge, TN, July 29,
1983

Pittsburgh Conf. and
Exponsition on Anal.
Chem. and Applied
Spectrosc., Atlantic
City, NJ, Mar. 7-12,
1983

26th Oak Ridge Nat. Lab.
Conf. ou Anal. Chenm.

in Energy Technol.,
Knoxville, TN, Oct. Il-
13, 1983

Phys. Div. Info. Meet.,
Oak Ridge Nat. Lab.,
Oak Ridge, TN, Dec. 12~
13, 1983

3rd Int. Conf. on Part-
icle Induced X-Ray Emls.
(PIXE), Max-Planck-
Insti. fur Kernphysik,
Heidelberg, W. GERMANY,
July 18-22, 1983

3rd Int. Conf. on Part-
icle Induced X~Ray Emis.
(PIXE), Max-Planck=-
Insti. {ur Kernphysik,
Heidelbery, W. GERMANY,
July 18-22, 1983



R

SPEAKER

Raman, S.*

Ramsey, J. M.

80

ADTHOR(S) AKD TTTLE

O'Kelley, G. D.*; Auble, R. L.*; Hulett,

L. D.; Kim, H. J.¥*; Milner, W. T.*; Raman,
S.*; Shahal, 0.*; Vane, C. R.*; Young,

J. P.; Lapicki, G.* "Productior of Vanadium,
Copper, Riobium, Tantalum, sand Platinum”

Ramsey, J. M. "Laser Intracavity Absorption
with Phase Conjugate Optics”

Rangey, J. M. "Time-Domain Spectrochemical
Analysis”

Remsey, J. M. "Phase Conjugate Optics and
Chemical Analysig?"

Ramsey, J. M.; Whitten, W, B. "New Laser
Techniques for Analytical Chemistry”

Ramsey, J. M.; Whitten, W, B. ™Opctical
Absorbance Through Temporal Measurements"

Ramsey, J. M.; Whitten, W. B. "A Field
Correlation Technique for Microwave
Spectrometry”

Ransey, J. M.; wWh.tten, W. B. '"Delayed
Lasing with Tunable Gain Media"

Ransey, J. M.; Whitten, W. B. "Laser Intre-
cavity Absorbance by Time Domain Heasurements"

PRESENTED AT

3rd Iot. Conf. on Part-
icle Induced X-Ray Emis.
(PIXE), Max-Planck-
Insti. fu- Keruphysik,
Heidelberg, W. GERMANY,
July 18-22, 1983

Invired, ORNL Chem. Phys.
Sem., Oak Ridge, TN,
July 25, 1983

Iovited, Dept. of Chem.,
Univ. of New Mexico,
Albuquerque, NHM,

Hov, 18, 1983

Invirted, Los Alamos MNast.
Lab., Los Alamos. NM,
Rov, 17, 1983

ACD/ORNL Suomer Lecture
Series, Oak Ridge Nat.
Ladb., July 8, 1983

Inviced, 30th Annu.
Conf. of the Spectros.
Soc. of Cansda, British
Columbia, CANADA,

Oct. 6~8, 1983

Pittsburgh Conf. and
Exposition on Anal.
Chem. and Applied
Spectros., Atlantic
City, NJ, Mar., 7-12,
1983

Pittsburgh Conf. and
Exposition on Anal,
Chem. and Applied
Spectros., Atlantic
City, NJ, Mar. 7-12,
1923

Invited, DOE Contractors’
Workshop on "Advanced
Laser Technol. for Chem.
Measutre.”, Livermore,
CA, June 8-9, 1983



SPEAKER

Ramsey, J. M.

Ross, H. H.

Rouseel, T. M.

81

AUTHOR(S) 2ND TITLE

Ramsey, J. M. "Chemical Analysis by Time~
Domain Measurements”

Ramsey, J. M."New Laser Techniques for
Analy:ical Chemist:y"

Ramsey, J. M. "Picosecond Phase Fluorimeiry
with A Self-Modulated Argon-lon Laser”

Ross, H. H. "Scintillation Counting: An
Extrapolation into the Future”

Rosseel, T. M.; Dale, J. M.; Hulett, L. D.
Krause, H., F.*; Raman, S.*; Vane, C. R.%;
Young, J. P. "Heavy-Ion Induced X-Ray
Fluorescence as a Chemical Probe”

Rosseel, T. M. "The Scanning Electron
Microscope"”

Rosseel, T. M.; Dale, J. M.; Hulett, L. D.;
Krause, H. F.*; Raman, S.*; Vane, C. R.%;
Young, J. P. "Analytica! Potential of
Heavy-Ion Induced X-Ray Satellite Emission”

Rosseel, T. M.; Dale, J, M.; Hulett, L. D.;

Krause, H., F.*, Raman, S.*; Vane, C. R.; Young,

J. P. "Heavy-Ion Induced X-Ray Sateilite
Emission as a Chemical Probe”

Rosseel, T. M. "The Scanning Electron
Microscope”

PRESENTED AT

Invited, Dept. of Chem.,
Ohio State Univ.,
Columbus, OH, Jan. 25,
1983

Anal. Chem. Div. Summer
Lecture Series, Oak
Ridge Nat. Ladb.,

July 8, 1983

Invited, Pittsburgh Conf.
on Anal. Chem. and
Applied Spectros.,
Atlantic City, N',
Mar. 7-12, 1983

Invited, Advances .n
Scintillation Counting,
Banff, Alberta, CANADA,
May 15-18, 1983

10th Fed. of Anal. Chem.
and Spectros., Soc.
Meet., Philadelphis, PA,
Sept. 25-30, 1983

Sci. Minimester; Prof.
Training Semin,,

Oak Ridge Assoc. Univ.,
Oak Ridge, TN, May 27,
1983

Inviced, Rohm & Haas,
Spring, House, PA,
Sept, 28, 1983

26th Osk Ridge Nat,
Lab, Conf. on Anal.
Chem. in Energy
Technol, Knoxville,
TN, Oct. 11-13, 1983

Oak Ridge Assoc. Univ,
Training Lecture,

Oak Ridge, TN, Jan. 17,
1983
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SPEAKER

Rosseel, T. M.

Scote, T. G.

Shaw, R. W,

Smith, D. H.

Stegnar, P, *

AUTBOR(S) AND TITLE

Rosseel, T. M. "Apple II Coatrol of an

X—Ray Diffractometer”

Bosseel, T. M.; Dale, J. M.; Hulett, L. D.;
Krause, H. F.*; Raman, S.*; Vane, C. R.%*;
Young, J. P. "Heavy-lon Induced X-Ray
Fluorescence - A Chemical Probe of Materials™

Scott, T. G. "Data Management and Report Writer

Programs Developed by Use of System 10227

Scott, T. G. "Sequential Analysis of Strontium—
90, Uranium and Plutoniux Isotopes in Ashed

Fish"

Shaw, R. W.; Howell, H. E.*; Maintov, G.¥;
Wehry. E. L.* ™Matrix Isolati n Photoacousric

Spectroscopy”

Smith, D. H.; Walker, R. L.; Pritchsrd, C. A.
"Evaluation of Internal Standards in Uranium
2nd Plutonium Isotopic Ratio Measurements”

Smith, D. H.; Walker, R. L.; Carter, J. A.
"Sampling and Assaying Radioactive Solutions
for Plutonium and Uranium”

Smith, D. H. "Thermal Ionization Quadrupole
Mass Spectromet:r for On-Site Isotopic

Analysis”

Smita, D. H, "Application of Internal Standards
to Lranium Isotopic Rstio Measurements

Stegnar, P* Eldridge; Teasley, N. A,; Oakes,
T. w.~ "Environmental Applications for an
Intrinsic Cermanium Well Detector"

PRESENTED AT

ORNL Course on Prof. Use
Personal Computers in
R/D, Oak Ridge, TH,
May 23, 1983

3rd Annu. Tenn. Valley
AVS Symp., Knoxville,
TN, May 9-11, 1983

4-Lab Anal. Infor. Meet.
Paducan, KY, Nov. 15,
1983

29th Annu. Conf. on
Bioassay, Anal. and
Environ. Caenm.,
Seattle, WA, Oct. 12-
13, 1983

26th Oak Ridge Nat. Lab.
Conf. on Anal. Chem.

in Energy Technol.,
Knoxville, TN, Oct. 11-
13, 1983

3lst Annu. Conf. on Mass
Spectrom. and Allied
Topics, Boston, MA,
May 8-13, 1983

185th Am. Chem. Soc.
Meet., Seattle, WA,
March 20-25, 1983

Invited, Seminar, I[AEA,
Vienna, Austria,
June 27, 1983

Invited, 17th Union
Carbide Corp. Nucl.

Div, and Goodyear Atomic
Plant Anal. Chem. Forum,
ORGDP, Oak Ridge, TN,
July 26, 1983

26th ORKL-DOE Conf., on
Ansl, Chem, in Energy
Tech., Knoxville, TN,
Oce. 11-13, 1983



SPEAKER

S evart, J. H.

Todd, P. J.

Tomkins, B. A.

Vargo, J. D.*

Walker, R. L,

Young, J. P.
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AUTHOR(S) AND TITLE

S.evarz, J. H., Jr. "Status and Use of
Inductively Coupled Plasma Spectroscopy
Within the (nion Carbide Buclear Division”

Stevart, J. H., Jr. "Multidisciplinary
Analytical Coordination™

Todd, P. J. "Applications of a STMS-MS'MS
Device”

Danis, D. O.%; Todd, P. J.; Gellene, J. C.%*;
Ray, J. C.*; Carpenter, B. K.*, McLafferty,
F. W.%*; “Neutralization-Reionization Mass
Spectrometry”

Tomkins, B. A. "Applications of Combined
HPLC/HPLC and HPLC/GC to the Characterization
of Coal-Derived Products”

Tomkins, B. A ; Brazell, R, S. "Determination
of Nitro-Derivatives of Polycyclic Aromatic
Hydrocarbons in Particulate Matter Using a
Thermal-Energy Analyzer"”

Vargo, J. D.*; Sepaniak, M. J.*; Maskarinec,
M. P, "An Efficient Ultraviolet and Laser
Fluorescence Detector Cell for Use in Open

Tubular Liquid Chromatography"”

Walker, R. L. "Resin Bead Technique of Nd
Analysis for Burn-up Estimation"”

Young, J. P,; Haire, R, G.*; Peterson, J, R, *
Ensor, D, D.* "Chemical snd Physical
Consequences of Alpha and Beta-Decay in the
Solid Stste

PRESENTED AT

Iavited, Am. Soc. for
Test. and Mater.,
Lake Byena Vista, FL,
Jan. 17-21, 1983

Invited, 16th Union
Carbide Corp. Nucl.
Div. Anal. Services
Forum, Y-12 Plant,

Oak Ridge, TN, Mar. 22,
1983

“1st Annu. Conf. on Mass
Spectrom, and Allied
Topics, Boston, MA,

May 8-13, 1983

31st Annu. Conf. on Mass
Spectrom, and Aliied
Topics, Boston, MA,

May 8-13, 1983

Iavited, 7th Annu, Meet.
on the Charac. of Coal-
Derived Materials,
Pitrsburgh, PA, May 19-
20, 1983

Am, Chem. Soc. Nat.

Meet., Washington, DC,
Aug ., 26-Sepr. 2, 1983

Pittsburgh Conf. and

Exunsition and Anal,
Coem. and 'pplied
3pectrosc. Atlantic
City, NJ, Mar. 7-12,
1983

Workshop on Anal. Chem.

Related to Canada's
Ind,, Helca Is,
Manitoba, CANADA
Oct. 24-26, 1983

Inviced, Am, Chem. Soc.

Meet., Seattle, WA,
Mar. 20-25, 1983
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SPEAKER

Young, J. E.

AUTHOR(S) AND TITLE

Young, J. P.; Donochue, D. L.; Smith, D. H.
"Analytical Applications of Resowance
Ionization Mass Spectrometry”

Ponohue, D. L.; Young, J. P. “Removal of
Isobric Interferences by Eesonsnce Ionization
Mass Spectrumetry”

Young, J. P. "Spectral Characterizstion
Concerned with Several Research Frontiers”

PRESENTED AT

285rth Am. Chem. Soc.
Meet., Seattle, WA,
March 20-25, 1983

Invited, SPIE’s 27th
Amu. Int. Tech. Symwp.,
San Diego, CA, Aug. 21-
26, 1983

Invited, Symsp. on Ches.
Messure. and Charac.,
Indians Univ.,
Bloomington, IN,

Oct. 21-22, 1983
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ARTICIXS REVIRWED OR REFEREED FOR PIRIODICALS
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Brazell, k. S. 4 1 5
Brooksbank, R. D. 1 1
Buchanan, M. V. 1 1 &
Carter, J. A. 1 3
Caton, J. E. 1 1 1 3
Christie, W. H. 3 1 &
Costanzo, D. A. 3 1 &
Dale, J. K. 1 i
Donohse, D. L. 2 2
Eldridge, J. S. 1 1
Feldman, C. 4 3 7
Clish, G. L. 1 i S
Goeringer, D. E. 1 1
Griest, W, H. L 1 5 10
Guerin, M. R. 2 5 7
Holmberg, R. W. 1 1
Rulett, L. D. 1 1 2
Jenkine, R. A. 1 2 3
Keller, J. M. 1 1 2
Klate, L. N. 1 1 1 3
Laing, W. R. 1 4 5
Lee, D. A. 1 4 5
Lyon, W. S. 1 4 1 1 & 3 2 20
Manning, D. L. [ [3
Masksrinec, M. P. [ S
Shaw, R. V. z 2
Shulcs, W. D. 1 1
Stewvare, J. H. ] 1 1
Stokely, J. R. I , ' 2 3
Tomkine, B. A. 10 10
Whitten, %. B. 1 1
Young, J. P. 4 3 3 10

Total 48 7 1 1 3 7 32 3 33 135
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DIVISIONAL MAN-PGWER AND FINANCIAL SUMMARY

FY 1983

Source $K PY
DOE programs

Bealth and Environmental Research 896 7.8
Basic Emergy Sciences 1,291 11.8
Ruclear Energy 202 i3
- Fossil Energy 345 3.6
Safeguards and Security 60 0.5
Total DOE programs 2,79 27.0

Work for others — federal ageacies

Department of Defense (U'.S. Army) 784 6.4

National Cancer Institute 467 3.9

. Environmental Protection Agency 300 2.3

¥ National Regulatory Commission 131 0.9

Hx Miscellaneous 35 0.6
;-,S

+ Total work for others -~ federal agencies 1,737 14.1
;‘ﬁ?

Woxk for others - nonfedersl agencies

Electric Power Research Institute 162 1.4

Protective Coating Companies 150 2.2

) DuPont (SRL) 90 1.3

ot Westinghouse 70 1.0

i Miscellaneous 261 2.8

ﬁ Total work for others -~ ronfederal agencies 713 8.7

3 Sgpport/Services

4 ORNL divisions 4,120% 67.4

Other clients 596 9.8

4, T16* 77.2

Total financial plans 9,960 127.0

*Doc s not reflect Laboratory general and administration expense or general
plant services.
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ANALYTICAL CHEMISTRY DIVIBION

W D SHULTE, OIRFCTOR
8§ J NANNEY, SICAFTARY
D. A FOAD. SECAETARY

TECHMICAL RUPPFORTY ADMINISTRATIVE SUPPOAT

HOLLADA v, INANCE G/FICER"™

HARRDD, ALMINISTRATIVE ASSISTANT®
HARROD, SAFLTY OFFR (R}
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W. A LANG, NUALITY ASSURANCE COORDINATOR!

1 7 EMERY, EMTRGENCY SAMPMES COORDINATOR'

L O RULETY, SOUIDS/SURFACES CHARACTERIZATION
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R E JONES. RADWATION CONTROR OFTICER®

W W ROSS. TECHNULOGY UTILIZA TION OFFICER'
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OFFICER’
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