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INTRODUCTION AND SUHPIARY 

H. C. 

The Analytical Chemistry Division of CaV 
Ridge Rational Laboratory (OKRL) is a large and 
diversified analytical chemistry organization. 
A> such, it serves a Multitude of functions for 
a clientele that exists both in and outside 
ORNL. These functions fall into the following 
general categories. 

1. Analytical Research, Development, and 
Implementation. The division Maintains a 
program to conceptual ice, investigate, 
develop, assess, improve, and implement 
advanced technology for chemical and physico-
chemical measurements. Emphasis is on 
problems and needs identified with ORMl and 
Department of Energy (DOE) programs, but 
attention is also given to needs in the 
analytical sciences themselves. This prograa 
is composed of medium- to long-term project] 
and is supported primarily by the DOE. The 
program constituted approximately 23X of the 
PY 1983 budget. 

2. Programmatic Research, Development, and 
Utilisation. The division carries out i 
wide variety of chemical work that typically 
involves analytical research and/or develop­
ment plus the utilisation of analytical 
results or special analytical capabilities to 
expedite progremaatic interests. The effort 
in this category comes from ORNL and DOE 
programs and from "Work-for-Others" agree­
ment*. Emphasis here is on "applied" 
chemistry. This type of activity accounted 
for approximately 30X of the division's 
budget in FY 1983. 

, Director 

3. Technical Support. The division performs 
chemical and physicochemical analyses of vir­
tually all types. Development of methodology 
is an inherent part of this activity because 
of the variety of analytical problems that 
arise in a multiprogram institution like 
ORML. Consultation, collaboration, and 
apecial projects are involved. Much of this 
work is short-term in nature and comes from 
other divisions and programs within ORRL, but 
a significant fraction originates outside of 
ORK. and involves the use of talent and/or 
facilitiea in which the division it particu­
larly strong or unique. This type of work 
accounted for approximately 47Z of the budget 
during PY 1983. 

The Analytical Chemistry Division is 
organized into five major sections, each of 
which may carry out any type of work falling in 
the three categories mentioned above. Chapters 
1 through 5 of this report highlight progress 
within the five sections during the period 
January 1, 1983 to December 31, 1983. A short 
summary r'ntroduces each chapter to indicate work 
scope. Information about quality assurance and 
ssfety progrsm* is presented in Chap. 6, along 
with a tabulation of analyses rendered. Publi­
cations, oral presentations, professional 
activities, educational programs, and seminars 
are cited in Chap*. 7 and 8. Approximately 42 
articles, 31 proceeding* publication* and 41 
reports have been published, and U S oral 
presentation* were given during this reporting 
period. 
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SOKE TECHNICAL HIGHLIGHTS 

He have made the surpris ing discovery that a barium tittnaLe crys ta l used as a posse 
conjugate o p t i c a l feedback element can influence the output character i s t i c s of a dye l a s e r in 
two ways. F i r s t we observe a s ign i f i cant narrowing of the spectral bandwidth of the l a s e r from 
1600 GHz to 4 GHz. Also , we observe the laser to spontaneously, r e p e t i t i v e l y scan in frequency 
from the center of the dye tuning range to the red edge of the dye tuning curve. Broad 
wavelength scans at high reso lut ion are thus achieved without any of the mechanical components 
that are necessary with conventional scanning laser systems. 

Gas chromatography-negstive chemical ionization mass spectrometry has been found e s p e c i a l l y 
promising for the d i f f e r e n t i a t i o n of isomeric po lycyc l i c aromatic hydrocarbons. Ion izat ion i s 
found t o be d i r e c t l y re la ted to the e lectron a f f i n i t i e s cf the individual isomers. The 
s e l e c t i v e determination of benzo(a)pyrene in the presence of benzo(e)pyrene i s an example of the 
power o f the technique. 

The choice of matrix has been shown to have a profound e f f e c t on ionizat ion e f f i c i e n c y in 
organic secondary ion mass spectrometry (SIMS). Matrix enhancement of radical molecular cat ion 
emission has been observed, previously observed only rarely. Organic SIMS has been extended to 
v o l a t i l e molecules , great ly extending the a p p l i c a b i l i t y of t h i s powerful technique. 

The e f f e c t of the cat ion in desorption ionizat ion of organic spec ies has been shown t o be a 
function of several propert ies of the cat ion , the mo»t important of which i s charge transfer 
from the cation t o the organic molecules. Chemical reactions occur in the condensed phase prior 
t o e j e c t i o n of ion s p e c i e s . 

A quadrupole t i m e - o f - f l i g h t instrument for mass spectrometry-mass spectrometry (MS/MS) 
s tud ies has been developed. This instrument extends MS/MS to a lower energy regime than could 
previously be studied and al lows invest igat ion of transient s p e c i e s . 

A double lutetium spike was evaluated for use in assaying the contents (volumes) of holding 
tanks, us ing aass spectrometry. This technique is applicable to any system where i rregu lar ly 
shaped containers of i l l - d e f i n e d volume must be assayed. Precis ion and accuracy i s about 0.1%. 

A wavelength d i spers ive x-ray fluorescence (XRF) instrument u t i l i z i n g a barrel 
aonochromator and graphite opt ics was developed for highly ra ' -oac t ive s o l u t i o n s . In a 
companion p r o j e c t , the fundamental parameters approach was used to provide quant i ta t ive XRF 
resu l t s with minimal use of standards. 

Studies of heavy-ion induced x-ray s a t e l l i t e emission (HIXSE) aa a chemical probe of 
materia ls have continued. I t was shown, for the f i r s t time, that the heavy-ion excited L x-ray 
s a t e l l i t e s can be used to characterize the chemical nature of an element in a so l id and that 
intermediate Z elements are access ib le to HIXSE ana lyr i s . Alloy s tudies have shown that HIXSE 
may y i e l d information sbout metal valence atatea and the degree of valence e lectron 
d e r e a l i z a t i o n . In col laborat ion with Metals and Ceramics Division personnel, i t was a l so 
demonstrated that HIXSE i s s e n s i t i v e to chan^-.s in the crysta l structure of . ' l o y s . 

Resonance ion izat ion mass spectrometry has been extended to I'/Pu mixtures with good 
succes s . Isotope ratio* of uranium and plutonium can be measured, witho..* element separat ion, 
in 10 ng samples Chit contain uranium, plutonium, and americium. P-.-ecision* comparable to 
thermal ion izat ion were obtained. Optical spectra of several act inides (Th, U, Up, Pu, Am, and 
Cm) vers obtained in the 580-600 nm region. 

Isotopic measurement* of einsteinium employing resin bead mass spectrometry methodology 
were made, in col laboration with Chemistry Division personnel, to redetermine the h a l f - l i f e of 
? S 3 E S . Inaccuracy of the previous value was causing grief in ca lculat ion of reactor 
c h a r a c t e r i s t i c s . 

In the culmination of several years' work, an assessment of the qua l i ta t ive and semi­
quant i tat ive nature of the chemical and ph>sicel consequences of radiosct ive decay in the s o l i d 
s t a t e was mnde; a pos i t ion paper evaluating these resu l t s was wri t ten . 

The d iv i s ion performed many more determination* than usual Chi* year primarily because of 
environmental a c t i v i t i e s . Some 319,000 analyses were made; our usual total i* c*. 270,000. 
Much of the extra work wae "urgent", hence required considerable special assignments snd 
overtime on the part of the s t a f f . 
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1. ANALYTICAL HETHODOLOGY 

W. S. Lyon 

Analytical Methodology ia coapoaed of two grcvps: Analytical Instrumentation and 
Analytical Phyaice. Major funding for both groups coaes froa DOE Office of Basic Energy 
Sciences; Major objectives are to develop new instruments and techniques for analytical 
measurements. In addition the groups perron aoae development such aa reaote instrumentation 
for hot ;ells or special surface characterisation. 

Research in Analytical Instrumentation ia prinerily concerned with laaers and their 
application. An example of the latter is our cooperative effort with the Haas Spectrometry 
Section in resonance ionization aass spectrometry ^DfS). Work in Analytical Fhysice haa 
concentrated on positron spectroacopy and positron source improvement and heavy ion induced 
satellite x-ray emission. The latter ia a cooperative program with a number of other O U L 
divisions. 

1 
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/uMumcai. n r a m u n a 

B. H. b n 

UpatUuecepj •eaearch 

Our program in ana ly t i ca l spectroscopy 
remains the aoat diverse research e f for t in the 
ana ly t i ca l Inatnanntacion Group. Ik r ing the 
paat year, we have expanded oar work i n delayed 
l a s i n g , peemed ahead in the areas of fluorim-
e t r y , Fourier transform microwave spectroscopy, 
opto-galvanic spectroscopy, and resonance i o n i ­
zation ansa spectrometry, and have e s s e n t i a l l y 
completed our s tud ies in t iae—of-f l ight and 
opto-acoust ic spectrometry. Overall , t h i s has 
been a aoat success fu l year with s o l i d accom­
plishments i n v i r t u a l l y every research projec t . 

One of the aoat s i g n i f i c a n t developments of 
the year occurred as a "spin-off" of our main 
l i n e e f f o r t in delayed laai i g . In t h i s t ech- -
e ique, the absorbance of a sample i s determined 
by i t s e f f e c t oa the delay between the e x c i t a ­
t i on o f a l a s e r gain medium and the resul tant 
laser emission*. He have continued t o push our 
idea of using a laaer cavity containing one 
phase conjugate mirror (PCM) for the delayed 
lac ing phenomena. The nonlinear material uaed 
for the phase conjugating process i s a s i n g l e -
domain barium t i t a n a t e c r y s t a l . This a a t e r i a l 
i s a t t r a c t i v e because (1) i t can provide gain t o 
the phase-conjugate beam using low power l a a e r s , 
(2 ) the non-l inear properties are non-resonant 
and (3) the time response of the gain i s r e l a ­
t i v e l y alow. The non-resonant properties allow 
tunabi l i ty of the absorption measurement* while 
the s'ow time response e s s e n t i a l l y e l i r i n a t e s 
cavity build-up contributions to the delay time. 
He have performed t h i s experiment and have found 
the delay t ine for laser e a i s s i o n to corre late 
with the intracavi ty absorbsnee. Unfortunately 
the prec is ion o f these delay t i a e s i s rather-
poor. We have t r i ed experiments which provide a 
"seed" beam to the PCM cavity in hopes of a more 
uniform) i n i t i a t i o n of the PCM gain. These 
r e s u l t s ware a l s o of low p r e c i s i o n . 

Oar PCM studies using BaTi03 have not been 
a waste of time however. S p e c i f i c a l l y , w* have 
aade the rather exc i t ing discovery of a way t o 
simultaneously narrow linewidth and a l so scan a 
CW dye la ser . Such a laser contains no i n t r a ­
cavi ty tuning elements, only an extracevi ty 
feedback dev ice . The feedback element i s a 5-ma 
cube, single-domain BaTiOj c r y s t a l . BaTi(>3 
i s a photorefractive a a t e r i a l , whose refract ive 

index i s a function of the i n t e n s i t y of the 
l ight propagating through i t . As a r e s u l t of 
asymmetric two beam energy coupling, and i n t e r ­
nal r e f l e c t i o n s froa the comers of the c r y s t a l , 
a nearly-degenerate four wave mixing takes place 
within the BaTiOj. The resu l t i t that the 
crys ta l acta as a passive phase conjugate 
mirror. That i a , a device that return* a bean 
exact ly counter propagating oa the iapiagent 
beam. This feedback r e s u l t s in a narrowing of 
the s p e c t r a l bandwidth of the laser froa 1600 
GHz t o 4 GHz, a 400-fold reduction. Addi­
t i o n a l l y , the laaing wavelength aweepa i n a 
quaailinear fashion froa the center of the 166 
dye tuning curve (618 nm) t o e i t h e r the red (640 
na) or blue (598 na) wieg of the curve. The 
wavelength range that i s actual ly scanned can be 
modified by using mirrors of d i f ferent spectra l 
response and/or using di f ferent dyes . The 
direct ion and rate of the wavelength scan depend 
on the distance between the laaer output mirror 
and the phase conjugate feed back d e v i c e . Thus, 
very broad wavelength scans are achieved at high 
resolut ion and with no mechanical motion. 

He have shown that th i s source can be used 
for high resolut ion spectroscopy by measuring 
sodium trans i t ions v ia the optogalvaaic e f f e c t 
in a hollow cathode lamp. Linewidths of 6-7 CHz 
were measured for these t rans i t ions correspond­
ing t o a l a s e r l inewidth of 4-6 CHz. 

The Fourier transform microwave technique 
which we developed should exhib i t a s i g n a l - t o -
noise advantage over conventional nonaultiplexed 
methods. Experimentally, however, the s e n s i ­
t i v i t y has not been u good a* expected. We are 
trying to reduce the noise problems by employing 
Stark e f f e c t modulation and a frequency s t a ­
b i l i z e d source. The t e s t s of the prototype 
spectrometer were aade by a l ternate ly measuring 
the saaple gas and the evacuated c e l l . With 
Stark modulation, the removal of the sample i s 
not required. Also, the detector operatea at 
the modulation frequency rather than a t dc for 
reduced I / f no i se . He are now i n a t a i l i n g an IBM 
Instruments Model 9000 computer f o r data 
acquis i t ion and rapid ca lculat ion of the Fourier 
transfores and hope to be able to push t h i s work 
with our enhanced computational a b i l i t y . 

S igni f icant advances have been and* in the 
study of resonsnee ionizat ion mass spectrometry 
(RIMS) th i s yssr . The process was i n i t i a l l y 
described in the l a s t annual report . Five pub­
l i c a t i o n s have evolved—either published, in 
prtits, or subaitt^J. This work i s a cooperative 
venture of our group and the Mass Spectrometry 



Section. RMS ia being evaluated both for ita 
analytical potential and aa a research tool. 
With respect to the firet objective, EDfS pro­
vides a unique source of inorganic ions. Since 
the ionization ia element-selective, KIMS can 
minimize iacbaric (aaae maea, different elenent) 
interference. These features were demonstrated 
in the development of a procedure to neasure 
iaotope ration of plutouium and uranium in 
mixtures of plutonium, uranium, and americium. 
The procedure requires only 10 ng of sample and 
can be competitive with existing thermal 
ionization techniques for the sane analysis. It 
ia an improvement over the existing method since 
it minimizes isobaric interference of the 
actinidea on each other, 

Progreas baa alao been made in the use of 
UHS aa a research ttol, UHS may be conaidered 
aa a spectroscopic tecUuiqie that uaea a meaa 
analyzer aa a detector. Sinste BIMS ia applic­
able to neutral speciea, atomic apectral infor­
mation and information concerning initial atatea 
of speciea evolved from a thermal filament can 
be obtained. Many more RIHS-active wavelengths 
were found than originally thought possible; it 
has been shown that atomic apeciea are present 
in initial atate levels higher than ground state 
and that these are dependent on the temperature 
of the sample filament. Initial atatea are alao 
found that cannot be formed by a Boltznan pro­
cess. It is postulated that these atatea are 
formed by a hybrid-resonance route involving the 
optical dissociation of neutral diners or clus­
ters. We have demonstrated that atonic apectral 
information can be obtained on leas than one ng 
of sample, so the technique could be applied to 
generating atomic apectral information on vary 
small amounts of nan-made eleaenta. 

A number of improvements have been made to 
the phase fluoriaeter using the self-nodulated 
argon-ion laser aa a source. The primary 
improvement is the use of a RF vector voltmeter 
to measure the fluorescence lifetime-induced 
phaee shift rather than a double-balanced mixer. 
A primary noiae source in the phaae angle 
ntaeurenent is laser intenaity fluctuations. 
Quadrature measurements allow a large portion of 
this noise to be removed by numerical division 
of the two signals. Using a test signal, this 
system can measure a phase angle to •_ 0.001* 
with less than 1 minute of signal averaging 
(corresponding to •_ 4 ps temporal resolution at 
654 KHz modulation), A phase angu uncertainty 
of only +_ 1* was obtained by observing scattered 
light from polystyrene spheres in the sample 

cell. This correapoode to a relative lifetime 
uncertainty of •_ 3.5X. A aeries of lifetime* 
ranging from SAO to 70 pa were measured and 
compared favorably with literature values. 

The matrix-isolation/optoacouatic apectroa-
copy project is now complete. The goal of this 
atudy haa been to develop a companion technique 
for high-resolution, natrix-isolatioo fluorea-
cence spectroscopy, hopefully exhibiting 
comparable sensitivity, but useful for non-
fluorescent compounds, ultraviolet optoacouatic 
(OA) spectra were recorded for aeveral PAH and 
heterocyclic compounds isolated in argon, xenon, 
and nitrogen matrices. Among the heterocyclea 
were repreaeutativee of 0-, V- and S-aubatituted 
PAHa. Detection limit* of 50 to 500 ng were 
measured for several of these compounds, depend­
ing on the molar absorbtivity of the particular 
molecule. The minimum detectable abaorbance 
measured was 0.01 a.u., limited primarily by the 
acoustically-uncooatrained nature of these thin 
filn samples. Resolution enhancements of two-to 
four-fold over room temperature eolation apectra 
were observed. In only one case did this rather 
modest improvement affect our ability to spec­
trally quantify mixture of iaomera: the beuxo-
quinolinea. A aynthetic nixtare of equal parte 
of 3,4-; ',,6-; and 7,8-benzoquinoline wae pre­
pared and examined uaing matrix-isolation OA 
spectroscopy. In room temperature solution, the 
individual (0,0) bands of the three isomers were 
not resolved; however, in solid argon at 5K, 
where the bandwidth had been reduced to approxi­
mately 100 cm - 1, the (0,0) bands ware suf­
ficiently separated to allow quantification of 
the mixture components. 

The sensitivity of matrix-isolation OA 
spectroscopy is comparable to that of matrix-
isolation Fourier transform infrared spectros­
copy but the observed spectral resolution ia 
poorer. This work waa reported at the 26tb 
ORHL-D0E Conference on Analytical Chemistry in 
Energy Technology and a asnuscript describing 
these results has bean submitted to Analytical 
Chmittry. 

Optogalvanic spectroscopy (06S) experiments 
have been continued on a limited basis. The 
majority of this effort has been aimed at the 
improvement of our instrumentation for the 
determination of cesium in sodiua/potassium/ 
magnesium brines. Different electrode config­
urations and the uae of an RT pulse transformer 
for signal pick-up (rather than a load resistcr) 
have b«an examined, Neither resulted in sig­
nificantly improved performance. The laser 



spectral rjtput was narrowed with an imtracavity 
etaloa «o as to nore closely antch the atomic 
linevidth of the analyte in the flene. Greater 
sensitivity resulted, bat this improvement was 
offset by increased wavelength instability. 
Becesse of that difficulty, laser linewidth 
narrowing has not been routinely used for sanple 
analysis. Onr sensitivity for cesium detemina-
tioa in concentrated brine saaples froa nuclear 
•ante isolation leaching studies reaains at 
seven ppa. 

This optogelvanic research has recently been 
extended to low pressure plasms such aa those 
found in chemical vapor deposition (CVD) pro­
cesses. A joint study with staff members from 

—Che Metals a Ceramics Division is being devel­
oped to identify tbe active species ia CTD 
plasaas optimised for the depositi<m of boron 
nitride files on substrates. 

As noted previously, we nave completed our 
work in tiae-of-flight optical spectroscopy, 
we have nade sone theoretical calculations of 
the spectral resolution which could be obtained 
wifh this w*thod using s single-node optical 
fiber. Such fibers have no nodal dispersion; 
thus the spectral resolution is a tradeoff 
between the material dispersion of the fiber and 
the transform-limited spectral width of the 
short pulses. It is found thst the ultimate 
resolving power which can be obtained varies as 
Che square root of the fiber length. The dis­
persion is such that at 600 nm, a 1-km single 
•ode could resolve 0.7 cm-* if a time resolu­
tion of 8 ps were sctainsble. All of the work 
on time domain spectrometry with fiber optic 
waveguides hss been summarised in a review 
article which was recently published, 

(J. M. Bamty, R. V. Shav, W. B. Written, J. P. 
Toung) 

Advanced I—ti ••mention 

Changing objectives in ths Fuel Recycle 
Program mandate that our development effort for 
new process instrumentation for fuel reprocess­
ing be stopped. However, we «re particularly 
proud of the fact that many of the devices we 
developed are now installsd in process streams 
*t the Y-12 plant and have proven to be superior 
Co any previously used measurement system. 

Another major effort, remote analytical 
instrumentation, continues to make excellent 
progress. This past year the project focussd 

upon conversion of the prototype remote titra­
tion system into a unit suitable for installa­
tion into en operating hot-cell. A testing and 
evaluation protocol of the system was conducted 
in e mock-up facility. This protocol involved 
carrying oat titrations with all operationa per­
formed via the master-slave manipulators, demon­
stration of remote maintenance, and training 
sessions with personnel who will operate the 
final system. This testing protocol resulted in 
thirteen mechanical modifications. These modi­
fications significantly improved the eaae of 
remote maintenance and solved an unexpected 
problem involving remote changing of the buret. 
Software modifications were directed toward 
making the system more tolerant of operator 
errors. An algorithm was also developed which 
allows the operator to locate end-points when 
Che automatic end-point, calculation feature 
faila. This capability is required when dealing 
with very email breaks or two very closely 
positioned end-points. 

The revised system has three interchangeable 
burets of 5,10, and 25 ml capacity. The 
accuracy and precision of volume delivery are 
1.6 and 1.3 ul, respectively, and are indepen­
dent of the buret capacity »nd the volume 
delivered. Experiments designed to ascertsin 
what factors limit the accuracy and precision of 
results obtained from the system indicate that 
the variance associated with the preparation of 
standard samples can dominate and, in many _, 
applications, will limit the accuracy of the 
final result. Testing of the revised system was 
completed and the unit delivered to building 
7920 for installation in cell go. 8. 

The program funded by the Consolidated Fuel 
Recycle Program (CFRP) concerning the detection 
of low levels of uranium in aqueous wsste 
streams was completed in April. 

An 0RIL/TM summarises the problems associsted 
with the direct photometric determination of low 
level uranium as the uranyl ion using the nulti7 
wavelength photometer developed under the CFRP 
program. An alternative procedure was recom­
mended in which the uranyl ion was initially 
reduced to 0(IV) prior to photonetric analysis. 
Such a scheme ha* the advantsgs* thst (1) ths 
optical background can be determined before 
uranyl reduction, (2) the sbsorption coeffi­
cient* of D(IV) at 647 and 107$ on are 3 to 5 
time* greater than uranyl absorption, and (3) 
the major fission and corrosion product contami­
nants in Purex streams do not optically absorb 
at wavelength* greater than 600 nn. The 
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mnltiwavelength photometer can be aacd to 
correct the abaorbaace lata for staple nitrate 
concentration, aa well aa predict the final 
aaaple abeorbance from initial redaction data. 
This predictiTe ability can decreaae the tine 
required for complete uranium analyaia to leaa 
than two minutes. 

The mnltiwnvelength photometer was alio 
applied to the analyaie of uranium in an aqueoaa 
raffinate atrean at the T-12 Uranium Recovery 
facility. The imetallation, calibration, and 
evaluation of the in-line apectroaeter proved ao 
ancceaafnl for process control that two addi­
tional in-line cells were multiplexed to Ch* 
photometer to enhance operator control of the 
unit. The concentrations of uranion in the 
raffinate (0-15 g/L uranina), an aqueous feed 
(170-220 g/L) and an organic extraction (70-130 
g/L uranina) atreaa are now aeaanred at half 
annate intervals and displayed on a CRT screen 
and at reaote repeaters in the process control 
areas. Control sanples fron each atreaa are 
collected weekly and A c inatrnaents completely 
recalibrated quarterly. Over a six Booth 
period, the standard deviation between photoa­
eter analysis and Daviea-Gray decern!nation of 
nraniun were 1, 8, and 4 g/L or anion for the 
raffinate, aqueous feed, and organic extraction 
stream, respectively. Four wore triply-
anltiplexed photometer systens are planned for 
installation over the next two yeara. He are 
presently studying specific Monitoring locations 
to identify nodificatione that aay be required 
to adapt the photoaeter elgorithao and optics to 
expected sanple parameters. 

A new effort has begun in cooperation with 
personnel fron the Materials and Chenical 
Technology Department, OKCDP, to study the 
thermal decomposition of UTg and related com­
pounds. As atomic fluorine is one of the 
reaction products, it can be used as a diagnos­
tic to determine Che extent and rate of DT 0 

degradation under a variety of reaction condi­
tions, OKCDP personnel currently monitor atomic 
fluorine concentration by introducing CI2 into 
the gas stream to for* C1P; the concentration of 
which is followed by infra-red absorption, using 
a dioda laser light source. An alternate pro­
cedure is n w being investigated to imprcve the 
detection limit of atomic fluorine and also 
provide • calibration technique for the infra­
red determination. Hers, atomic fluorine is 
titrated with Cl 2; the intensity of chlorine 
atom recombination emission is used s» the 
end-point indicator. The detection limit of the 

cbemdluadmeecemt procedure is at least compare 
ble to the iafrv R S absorption method and cam 
ultimately be reduced by a factor of 20. Cur­
rently the cheailaainescent reaction chamber ia 
being modified to achieve this additional semei-
tivity and alao to alio* laser interrogation of 
the cheailmmimeacent reaction producta. 

Ia a cooperative program with the Depart meat 
of Cheaiatry, Daiveraity of Temnesaee, ma have 
contimoed the development of aa optical spectro-
electrochemical technique and the study of 
iridium carbonyl, Ir4(C0)12» «* • eatmly-
aia precursor for the hydrogenation of carbon 
monoxide in molten AlClj-maCl. The previous 
optical ault: pass apecUoelectrochmnical 
arrangement <aaich involved positiomiag the 
optically tranaparent thin-layer electrode, 
OTTLE, cell between two mirrore could not be 
extended to the molten salt system due to the 
pbywicul reatrictiona impoaed by the preaence of 
the furnace. A system involving the use of 
right angle priens attached to the outside of 
the molten salt OTTU cell is being pur sued. 

The study of the iridium carbonyl system has 
focused on erne DY-vieible spectral region. In 
AICI3-KSCI (63.37 mole percent) at 150*C, 
absorption bands at 278, 326, and 498 mm 
associated with the catalytic reaction of 
lr4(C0)i2 » r* observed. The identical 
bands are observed when cblorotricarbomyi-
iridium, IrCl(C0)3, is the starting material, 
suggesting that the monomer may be the reactive 
species. The rate of appearance of these bands 
depends upon the CO partial pressure. Experi­
ments are underway to determine tbia CO partial 
pressure dependence. 

(D. A* fSoitickj B. Harvard, B* t. Houtll, I. ". 
ttatt, G. Mamcuttov, J. S. Strain) 

special Projects 

Work on the analytical applications of heavy-
ion induced x-ray satellite emission (Httpg) is 
a combined effort between our group and the 
Analytical Physics group of ACD along with per­
sonnel of the Physics Division, heavy-ion beam 
time was at a premium Chi • year, but some 
experimental progress was made. Al*o, a mora 
refined interpretation of previous results was 
carried out. Although HIXSE can easily be used 
to determine compound identity (and wa hare 
demonstrated this use), there are more readily 
available and cheaper techniques for performing 



thia function. The value of HIZSE lies in the 
aree ct Materials characterisation and study, 
such as the determination of the valence st« i 
of pure metals and their alloys. It will be in 
the future, however, before direct valence state 
measurements can be made in pure serais, but 
suitable samples have been obtained and such 
experiments are planned. It has been shown that 
practical uae 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 differentiate between crystal 
structures of the same alloy. Several 
publications are in press or in preparation. 

Me requested end received seed money support 
this year for a project to initiate a study to 
determine active biomass in immobilized biologi­
cal systems. While methods are available for 
the measurement 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 ecological systems. They control tho 
degradation of organic substrates and the 
mineralization of essential nutrients from 
organic matter. As such, the estimation 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 microbial contamination. 
Biomsjf measurements in ecological samples are 
used to study and predict environmental 
responses to nutrients, toxic substances, 
anaerobic conditions, etc. We are considering 
two different approaches ro 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 biomass could 
be determined directly and rapidly by equipping 
a Coulter cell counter with a fiber optic system 
oriented perpendicular to cellular flow. Such a 
system would automatically provide a count of 
total cell population electronically, as well as 
the live cell count based on the measurement of 
either the absorbance of tetrazolium-stained 
cell* or the native fluorescence of such labile 
cellular biochemical* 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. 
If we are able to successfully demonstrate that 
immobilized biomass measurements are possible, a 
major proposal will be prepared to expand and 
refine the methods. 

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

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

(:) Use of lithium metaborate to soiubilize 
traces of refractory minerals, 

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

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

In each case, a satisfactory (if not excel­
lent) solution to the problem was achieved. 
Some of these studies have been written up for 
publication and one (lithium metaborate) has 
been accepted by Analytical Chr.miatry. 

A minor effort continues in spectral studies 
related to the transuranium research i-tereats 
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 research effort and 
applying these techniques to the characteriza­
tion of solid state materials that are prepared 
or develop because of radioactive decay. The 
resesrch 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 completed, and a 
prototype high-pressure cell is bein s con­
structed for use with pg-sized samples in our 
microscope-spectrophotometer. The use of spec­
tral information to establish the structure of 
transplutonium compounds and to follow the 
ingrowth of, and identify the nature of, progeny 
species continues. This study hss expanded, 
from the studies of hslides, to include oxides, 
phosphates, and other oxyanions. 

Finally, the group has just received and 
installed a Zymark Laboratory robot system. Our 
initial plans for the system are 1) to study its 
characteristics and potential applications 

« 



vis-a-vis the technical service work carried 
out in the division and 2) to develop new con­
cept* in analytical methods and instrumentation 
to maximize the benefits that might be obtained 
by the marriage of a laboratory robot to an 
analytical system. A preliminary study in the 
d*/ision indicates that several radiochemical 
procedures might be excellent candidates for 
"robotiiation". One such procedure has been 
selected for the first demonstration test and 
evaluation. 

(P. A. Boetiek, C. Feldman, B. 1. Hose, J. P. 
loung) 

ABALTTICAL PHYSICS 

L. D. Hulett, Jr. 

Positron Spectroscopy 

The development of monoenecgetic positron 
spectroscopy techniques for surface and bulk 
analysis of solids is going on at ORNL, at three 
other national laboratories (BNL, ANL, LLNL), at 
commercial laboratories (e.g., Bell Labs), and 
at several universities. The common impediaent 
to all of this work is the limited intensities 
of aonoenergetic positrons that can be produced. 
This past year our group has taken several 
approaches to the achieveaent of more intenae 
fluxes. Our work has involved interactions with 
other groups at OWw, LLNL, the State University 
of New York, and the Hochschule der Bundeswehr, 
Munich. 

At ORNL we have worked with Che Physic? 
Division to generate 1 1 C from U B by 
bombardment with 10 M#v protons. The 1 J C 
isotope enits fast positrons, having a maximum 
energy of 1.8 MeV, with a half-life of about 20 
minutes. These fait particles were impinged on 
a tungsten moderator. Intensities of moderated 
positrons produced with the EN Tandem facility 
were very low. A possible reason for this is 
that the ilC that y*s generated in the 
1'B 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 proton* and orienting the 
target at grazing angles such that they do not 
penetrate so deeply. At the present time, 
however, the EN Tandem is undergoing extensive 
renovation* and this work has been halted. The 
Analytical Chemistry Division has shifted its 

efforts to the preparation of another positron 
iactope, o 8 G e . It will be electroplated 
from cupric cyanide solutions onto a platinua 
substrate as the Ct^Ge alloy. Commercial 
vendors offer this isotope but only in limited 
activities of 10 aCi or less. The reason for 
this is probably due to difficulties with the 
electroplating process. when one atteapts to 
use the commonly prescribed technique* for 
plating large quantities of this alloy, the 
result i* a spongy non-adherent deposit. We 
have determined that part of this problem is due 
to the dissipation of cyanide by the anodic 
reaction of the electrolysia. By continuously 
replenishing the cyanide during che course of 
the electrolysis we have suppressed the on*2t of 
non-adherent depojit formation. It appear* that 
we will be able to produce safe, adherent 
sources with activities in excess of 100 mCi. 

Concurrent with the above work, we have done 
collaborative studies with K. H. Howell and 
R. A. Alvarez of Lawrence Liveraore National 
Laboratory in the uae of an electron linear 
accelerator (LINAC) for generating aonoenergetic 
positrons. The high energy (60 MeV) electron 
beam is directed onto tantalum breasstrahlung 

> target*. Positron* produced by pair production 
are thermalized and re-emitted by tungsten 
moderators. An overall yield of about 2 x 10 ° 
slow positrons per LINAC electron wa* obtained. 
This mean* that a LINAC beam current of one 
aicroaan could produce a alow positron flux of 
about 12 aillion particle* per second. LLKL is 
presently constructing shielding facilities that 
will jllow beam* of this intensity to be gener­
ated. ORNL and LLNL have discussed development 
of a positron emission microscopy device. 

In addition to Increasing the intensity of 
the fast positron source, w« 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 fabricstH; free standing filas of 
tungsten and other moderator material* are not 
very well worked out. He have succeeded in 
growing polycryatalline films of tungsten on 
copper substrates and in removing thea in a 
free-stsnding form. Thiekne ies are about 500 
nm. The as-grown films were very fine grained, 
and it was necessary to anneal them to produce 
suitable moderators. After annealing at tem­
peratures greater than 1800'C fhe grain sizes 
were 2-3 urn. In the at-grown state the film* 
had face-centered cubic crystal structures. 
Atter annealing the structure reverted to the 



normal body-centered cubic type . Moderation 
e f f i c i e n c i e s of these f i l n a hare not y e t been 
t e s t e d . 

A lov-pass/high-pass d i f f e r e n t i a l retarding 
f i e l d spectrometer has been used to measure 
spectra of scattered pos i trons . The device has 
a very large s o l i d angle and i t can accept broad 
d i f f u s e beans. The spectrometer has an e l e c t r o ­
s t a t i c lens at i t s entrance. The potent ia l of 
the l ens i s adjusted so that i ta focal point 
co inc ides approximately with the point from 
which the p a r t i c l e s are scat tered . This cauaes 
the positrons t o be focused in to a bean i n which 
the p a r t i c l e s hare para l l e l t ra j ec tor i ea ; c o l l i -
aated beans of th i s type can be energy analyzed 

, v i t h f l a t p l a t e retarding grids which are very 
i serpen*ire t o construct . Energy reso lut ion of 
the spectrometer varied from I/2?-lZ. I t appears 
t o be unsui table , however, for studying pos i tron 
s c a t t e r i n g . Energy l o s s spectre were smeared 
and did not show the d e t a i l of those messured 
with a spherical spectrometer. Presumably, the 
reason for t h i s i s that energy l o s s cross s e c ­
t ions are functions of scat ter ing d irec t ions as 
we l l as energy. The spectrometer integrated 
spectra for a large range of scat ter ing angles , 
g iving convoluted data. 

(J. M. Dale, L. D. ftulett, T. M. Roeeeel, W. 
Triftehmtaer) 

Heavy-Ion Induced Z-Kay S a t e l l i t e 
•mission 

Heavy-ion induced x-ray s a t e l l i t e emission 
(HIXSE) i s being evaluated as a tool for the 
chemical analys is of so l id* and as s method to 
provide new ins ight into the bonding character­
i s t i c s of complex mater ia ls . The development of 
HIXSE ss s chemical probe has focused on the 
expansion of the range of elements which csn be 
analyzed and the concomitant materials appl ica­
t i o n s . ?or example, we have expanded the e l e ­
ment range to the second row trans i t ion metal 
elements (intermediate Z elements) by demon­
s t r a t i n g that vsr iat ions in the i n t e n s i t y pro­
f i l e s of the hesvy-ion induced L x-rsy s a t e l l i t e 
d i f ference spectre of molybdenum s l l o y s and com­
pounds r,an be correlated with the valence e l e c ­
t ion dens i ty of the material . Analyti i of the 
d l ta revealed that the r e f i l l i n g mech* i i»e for 
thr compounds i s dominated by inter-atomic 
re laxat ion (ligand e f f e c t * ) . Although the a l loy 
and molybdenum metal spectra exhibi t a l inear 

corre la t ion between rhe r e l a t i v e y ie ld of LB 
s a t e l l i t e s and the valence e lec tron dens i ty , no 
conclusions could be reached about the non-
radiat ive re laxat ion mechanism. The di f ference 
between the observed corre lat ions may indicate 
that HIXSE i s s e n s i t i v e to the degree of d e l o ­
c a l i s a t i o n of the valence e lectrons and thus the 
type of chemical bonding. The a l loy data are 
alao s i g n i f i c a n t because they indicate that 
HIXSE may provide an avenue for the i d e n t i f i c a ­
t i on of metal valence s t a t e a . Just as a valence 
a ta te can be used t o describe inorganic compound 
formation, metal valence s t a t e s may help codify 
and predict a l loy bonding and crystal structure 
formation. 

In another region of the periodic tab le high 
re so lu t ion V KB HIXSE apectra were obtained for 
a s e r i e s of 7(Fe x Co_Hi z )3 long-range 
ordered (LRO) s l l o y s . Variations in the r e l a ­
t i v e i n t e n s i t y d i s tr ibut ion of the ir s a t e l l i t e 
l i n e s were observed snd are attributed to d i f ­
ferences in the vanadium valence e lec tron den­
s i t y of the v a r i o u s - a l l o y s . These a l loys are of 
in teres t because i n the cubic form they possess 
unusual etrength and d u c t i l i t y at high tempera­
tures . HIXSE waa a l s o used to d i f f e r e n t i s t e 
between d i f ferent crys ta l structures of the same 
a l l o y . For example, by generating V KB d i f f e r ­
ence spec tre , we were able to d i s t ingui sh 
between an LRO a l loy in a disordered cubic ( f ee ) 
form snd sn ordered hexagonal (BaPb3~typa) 
form. Although i t won't replace d i f f rac t ion 
methods, the a b i l i t y t o detect changes in the 
crysta l structure provides additional evidence 
that HIXSE ia a s e n s i t i v e probe of the vs lence 
e lectron d i s t r i b u t i o n . These preliminary 

resu l t s s lao suggest that HIXSE may be more 
s e n s i t i v e to chemical bonding e f f ec t s than the 
various e lectron spectroscopies . In addit ion, 
surface snomoties sre eliminated because the 
so f t x-rays probe the bulk phase (0.5 mg/cm i s 
the mean depth of x-ray production). 

In order t o inves t igate the a b i l i t y of HIXSE 
t o y ie ld information about metal bonding, a new 
analyzing crys ta l (LiF(22C,/ was i n s t s l l e d and 
aligned in the Applied Research Laboratory x-ray 
scanning monochrometer. The new crysta l w i l l 
a l i o / us to probe the Lot and L^ heavy-ion 
induced x-ray s a t e l l i t e s of the lanrhanide 
elements (through gadolinium) for var ia t ions 
caused by dif ferences in their metal valence 
s t a t e s . In addit ion, higher reaolution vanadium 
KB spectra can be obtained with this c r y s t s l . 
The improved reso lut ion should snhance our 
capacity to corre late variation* in the 



s a t e l l i t e spectra of HO a l l o y s with changes in 
the ir e l ec tron ic s tructure . 

(T. M. toeeeel, J. H. Dale, A. OuGupta,* L. D. 
Bulett, B. F. & « w , » ' C. T. Liu,* S. Oman,** 
C. R. Vane,** and J. P. loung) 

*Hetals and Cersadca Divis ion 
**Physics Divis ion 

Solids/Surface Characterization Team 

A Sol ids/Sorface Characterization Team, con­
s i s t i n g o f a coordinator and a aatrix organiza­
t ion of aeabers frost many separate groups, has 
been establ ished t o develop and apply Materials 
analysis techniques. Many probleas require aore 
than one Method for complete ana lys i s , and the 
integrat ion of chemistry (separat ions , speciaen 
preparation) with spectroscopy i s o f t en needed. 
Materials sna lys i s methods are frequently 
applied t o other probleas such as environmental 
research and Monitoring. The job of the So l ids / 
Surface Characterization Team i s to take a 
broad-baaed approach to s i tuat ions such as 
these . Another function i s to keep the d iv i s ion 
and i t s Manageaent updated on Methodology. This 
past year the teaa Made a survey of surface 
analysis c a p a b i l i t i e s in the Oak Ridge 3-plant 
area and in the industry at large. 

Two exaaples of Materials characterization 
are the analys is of a s ingle crystal s t a i n l e s s 
s t e e l speciaen and the diagnosis of a nickel 
cathode contaaination problea. The s t a i n l e s s 
s t e e l crystal was a 2 ca boole , 8 aa diaaeter , 
grown by zone ref in ing . Using x-ray f luores ­
cence for non-destructive analys is i t was deter­
mined that the chroaiua, iron, and nickel 
concentrations did not d i f fer by more than 21 
between tr. two ends, iaplying that l i t t l e or no 
gradients existed in the c r y s t a l . Wet chemical 
aethods were used to analyze a s a a l l chip for 
carbon and s i l i c o n . The contamination on the 
nickel cathode was found to be froa brass . The 
f i l a on the surface was leached and concentrated 
with aamoniua hydroxide. X—-. fluorescence i n ­
dicated copper, z inc , and lei 1 of concentration 
ra t io s typical for brass. 

ORML, and a l so the Technology for Energy 
Corporation, has developed a pos i t ion s e n s i t i v e 
detector for use on x-ray diffTactometers. 
I n i t i a l appl icat ions were mainly in materials 
problems such as the deteraination of s tra in in 
cast scee l parts . We are now experimenting with 

the use of t h i s detector on a d i f f rac toae ter 
designed for asbestos a n a l y s i s . Preliminary 
teata indicate that sample turnaround t i a e can 
be decreased by factors of 5-10. We presently 
have a high background problem, but we t t ' n k 
that t h i s can be overcome and that the i n s t r u ­
ment w i l l provide both speed and high s e n s i t i v i ­
t y . This i s another example of how Materials 
analys is techniques can be applied to e ther 
problems. 

(L. D. Bulett, J. B. Steuart) 
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2. MASS AND EMISSION SPECTROMETRY 

J. A. Carter 

The Hass and Eaission Spectrometry Section is engaged in research and development in three 
broad areas: inorganic aass spectrometry, organic mass spectrometry, and secondary ion mass 
spectrometry. Each area provides effective support for various laboratory programs, both by 
developing new analytical procedures ard by providing support analyses. The long <-*nge K»«! of 
the section in general is to develop new techniques to allow extension of mass spectroaetric 
analysis to new are*s; this requires research aimed at understanding the fundamental physical 
processes involved and using the information thus obtained in development of new analytical pro­
cedures and instrumentation. Some of the areas receiving attention are: organic aecondary ion 
nass spectrometry, surface characterization, isotopic abundance measurements (particularly as 
applied to safeguards and the nuclear fuel cycle), multi-element trace analysis, the technique 
of mass speetrooetry-mass spectrometry in organic analysis, and isotopic characterization of 
enriched stable isotopes. 

About 30Z of our research and development support is provided by the Division of Chemical 
Sciences of the Office of Basic Energy Sciences, Department of Energy. This effort, which is 
very broad in scope, provides the technical base from which current and future mass spectro­
metry needs of DOE are addressed. Special safeguard projects of diverse origin provide sub­
stantial support; the rest of our funding comes through several laboratory programs 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. 



wtmiatm ii U D K U I C MASS S K C i m m i 

R. L. Walker and D. H. Smith 

Resonance ionization mass spectrometry (RIMS) 
uaa emerged as a powerful new analytical Cool 
for isoCope racio aeasureaenCs. The technique 
relies on Che high elemental selectivity inher­
ent in Che laser-induced resonance ionizacion 
process, which can eliadnaCe isobaric interfer­
ences encountered by conventional thermal ioni-
zation. Optiaua RIMS parameters have been 
esCablished for analysis of uranium and pluto-
uiua. Saall ssaples of each element (10 ng) 
loaded on anion resin beads yielded isocopic 
measurements with good precision (0.3-0.7Z RSd) 
wich accepCable selectivity and accuracy. Tfce 
selectivity racio for pluConi-jai relacive Co 
americium at aass 241 also was found Co be 
adequate (1.5 x 10 3). In other studies, RMS 
baa been used Co investigaCe Che physical pro­
cesses associated with atom formation at Che 
surface of a heaCed metal filament. These 
studies, involving the element europium, 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 Che optical spectroscopy of the acti-
nide elements: Th, D, Up, Pu, Am, and Cm in the 
wavelength range of 580-610 nm, thus paving Che 
way for measurements of Che higher accinides Bfc, 
Fa, and Cf. 

An ion opcical bench was cssembled and put 
inco service, Inicial experiments were prelim­
inary evaluacions of a position-sensitive detec­
tor and a quadrupcle/tiae-of-flight syscea for 
mass speccroaetry/mass spectrometry (MS/MS) 
experiments. An internal standard for use in 
isotopic dilution analyses of plutoniua was 
synthesized, characterised, and put inco use. 
This standard improved precision Co about +0.1Z. 
Both uraniua and plutoniua incernal standards 
were evaluated for use in our quadrupole aass 
spectrometer. An improvement in precision of 
about a faccor of two (co about £0.7Z) was 
realized. A new approach to stacistical treat­
ment of isotope ratio data was dwelooed by 
C. K. Bayne of the Math Panel, This approach 
uses a model to predicc values for Che ratios; 
we hope co develop it co the point where aore 
information can be obtained than is available 
from conventional treatment. 

Recently, we have developed a resin-bead 
technique for burnup aeasureaent. It involves a 
very siaple separation scheme siailar to chat 

developed here for plutoniua and uranium analy­
sis. Anion resin beada are contacted wich a 
methanolic nitric acid mixture (90Z MeOH.IOZ 8M 
HHO3) containing 100-200 ng or aore of neo— 
dyaiua. Good sec .acion from samarium, the main 
incerference in neodyaiua aethod, is achieved. 

(D. Z. Dcmokus. H. S. McKovn, L. Jf. Btrtram, 
C. A. Prvt'Aard, G. I. Gaul', D. I. Vhal«y, 
J. P. Jouig, B. C. HilUr, H. C. Smth.'. 

KLBBRal. 4ft* IHCOaaalT IOM MASS mcnOHftTRT. 

M. B. Christie 

Secondary Ion Mass Spectrometry (SIMS) has 
been used Co study che effecc of pulse duration 
time of XeCl lasers on the annealing oC 
ion-iaplanted silicon. Boron iaplanted saaples 
were ZeCl laser annealed using energies of 
0.5-..0 J ca~ z and pulse duracion cices of 25 
and 70 ns. SIMS depCh profiles demonstrsted 
thac che shorCer laser pulse provided deeper 
dopanc spreading, as expecCed. The sample that 
was annealed with 70-ns pulses yielded a very 
"abrupt" profile when an energy just above 
threshold for complete 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 noc been observed wich ruby or 
shore pulse (25 ns) XeCl laser annealed saaples. 
Clearly, Che shorCer pulse Ciae is aore energy 
efficient for annealing but longer pulses have 
the advantage of providing shallow-surface 
aelting and a aore "abrupt" dopant profile which 
appears Co have significant iaplicacions for 
high switching speed devices. 

In another study, a comparison of laser-
induced surface aelting and dopant diffusion in 
ruby snd XeCl laser-annealed samples of B-
iaplanted silicon was made by SIMS profiling. 
Both lasers had a pulse duration time of 25 ns. 
The SIMS results indicated that at the saae 
energy density, the resulting profiles arising 
from the two lasers were almost identical. 
These results suggest Chat, regardless of Che 
large differences in the optical properties of 
silicon at UV and visible wavelengths, Che 
efficiency of usage of che incident energy for 
aelting silicon surface regions to coaparable 
depths is approxiaately the ssae for Che Cwo 
Inter* at tiailar pulse duration times. 

A surplused ion microprobe, essentrally iden­
tical co OUT previously existing instrument, has 
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been obtaiaed. This instrument is currently 
being repaired aad reassembled for use in our 
research program. The instrument is being modi­
fied to allow resonance ionization of spattered 
(•torn* to be studied. One potential advantage of 
this instrument is the availability of a micro 
focused (y2 urn) primary ion beam. This should 
allow resonance ionization techniques to be 
applied to small inclusions and micro 
particles. 

Pu-238 oxide is used as a general purpose 
heat source (CFHS) to power radioisotopic 
thermoelectric generators for RASA deep space 
probe*, such as the upcoaing Galileo mission to 
Jupiter (launch 1985). After being fabricated 
into ceramic pellets approximately 2.5 cm long 
by 2.5 cm in diameter, the PuOj is encapsu­
lated in a 700 urn thick iridium shell. The 
major purpose of the iridium shell is to provide 
containment of the PuOj in the event of « mis­
sion failure involving a high velocity impact of 
the CFHS capsules with the ground. An iridium 
alloy (DOF 26) consisting of 0.3Z tungsten, and 
nominally 50 wt ppm aluminum and 60 wt ppm thor­
ium was chosen as the cladding material because 
of its high temperature strength and ductility 
and chemical inertness, especially to Pu02> 
The alloying elements enhance the impact 
strength and ductility by increasing the coher­
ent* strength of the grafn boundaries. Perhaps 
even mere importantly these elements, in partic­
ular thorium, help maintain ductility during 
high temperature aging of the iridium by pre­
venting grain growth. Thorium is effective as 
grain growth inhibitor because it exists primar­
ily as discreet particles on the grain 
boundaries. 

Although the microstructure and grain bound­
ary chemistry of the iridium have been well 
character:.*-! for the case where the iridiust has 
been heat treated alone, the effects of high 
t ."aperature aging in the presence of P11O2 are 
unknown. He were asked by scientists at the 
Savannah liver Laboratory to provide analytical 
assistance in an ongoing iridiu«i/2->8puo2 

ZMpuOj compatibility test. These workers 
observed that the iridium cladding alloy showed 
greatly enhanced near-surface grain growth when 
exposed to Pul>2 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 
Fu n2. SIMS studies demonstrated Chat chromium 
and nickel impurities in the Pu02 tended to 
diffuse into the cladding alloy along grain 

boundaries. So plutoaium was found in any of 
the samples stidied. Aluminum was observed to 
diffuse cut of the cladding in areas where chro­
mium, iron, and nickel had intruded. Thorium 
was a'1 so observed to diffuse out of the alloy 
along grain boundaries. The most striking and 
also unexpected finding of the study was that 
oxygen diffused -award along grain boundaries 
and formed Th0 2 in situ in one sample. 
This sample was also observed to have exhibited 
the least near surface grain growth. 

The current atate of this investigation is 
summarized as follows. Chromium, iron, and 
nickel aigrate from the ru0 2 fuel to the irid­
ium cladding and alter the chemistry of the 
near-surface graina and grain boundaries. 
Although the effect of these impurities is not 
now known, they should probably be excluded from 
the iridium until their effect is understood. 
The observation that in aicu oxidation of 
thorium on grain boundaries seems to reduce 
grain growth should be investigated further. 
Currently, no information is available concern­
ing the effect of grain boundary Th02 on high 
temperature impact ductility. This study dotB 
suggest that this oxidation phenomena may be a 
way to stabilize the alloy against exaggerated 
grain growth and thereby improve its impact 
resistance. 

(H. B. Eby, L. landau, G. I. Gault) 

OtCAHIC M A M SFECTUMETRT 

C. L. Clish snd P. J. Todd 

The research in organic mass spectrometry hss 
focused on fundamental aspects of MS/MS and on 
novel ionization processes. In the area of 
MS/MS, research has been initiated into the 
effects thst various car ionizing species have on 
MS/MS spectra. Preliminary results using glyc­
erol as a model compound have shown two effects. 
The first one is the degree of structurally sig­
nificant fragmentation observed in* the MS/MS 
spectra. This effect correlate well with the 
cation affinity of the cationizing species: the 
higher the affinity of the cation the less ion 
current it takes avay in the fragmentation of 
Che ion and thus .lore structurally significant 
fragmentation is observed. The ocher sffecc 
observed is Che amount of odd-electron ion cur­
rent produced in Che fragmentation processes. 
This effecc correlates well with Che amount of 
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charge delocalization fro* the catioaizing spe­
cies to the glycerol Molecule. Farther studies 
are planned to examine the generality of these 
observations. 

Another area of endeavor in MS/MS has beta 
tie design am' construction of a nev type of 
instrument. Tiis instrument consists of a tan­
dem quadrupoli mass analyzer (Q) and time-of-
flight (T) ma.s spectrometer. Such an instru­
ment has several attractive features. First, it 
is relatively simple and inexpensive. This 
could allow untold numbers of labs access to 
MS/MS which presently only have quadripole mass 
spectrometers. Second and more important, it 
shetld allow iapic acquisition of KS/MS spectra 
and be especially good for transient type exper­
iments such *t pulsed laser desorption. Initial 
results on the crude prototype QT confirm these 
expectations. MS/HS spectra of very low intens­
ity signals can be readily obtained as well as 
MS/MS spectra on transient ion pulses. This 
instrument was designed with thermal desorption 
experiments in mind due to the often transient 
nature of the signel obtained and looks to be 
very promising for studies in this area. 

A collaborative project with researchers from 
Purdue University used KF/HS to investigate some 
of che processes involved in desorption ioniza­
tion of involacile organic molecules by ion bom­
bardment. Several interesting results were 
observed. Unusual adduct ions were found from 
sample/sample and sample/matrix interactions and 
also analyte ions chac had undergone chemical 
transformations. This demonstrated chat complex 
chemistry can occur in the energized condensed 
phase. It was also shown that che matrix from 
which che ions are sampled can influence sub­
stantially che fragmentation* observed. These 
resulcs show the need for extreme care when 
using desorption ionization methods for quanti­
fication and qualitative identification of 
organic molecules. 

Organic SIMS. Enhancement of organic second­
ary ion emission by various maCrices has been 
studied in an at empt Co better describe and 
understand the process. Intict, thermally 
labile, high molecular weighc species can be 
ionized and pass from a condensed phase inco che 
gas phase. Our efforts have been divided inco 
two pares: study of che physical properties of 
glycerol—che most common matrix employed--and 
accenpCs Co generate secondary organic species 
from other matrices, chemically different from 
glycerol. 

For example, consideration of t>e vapor pres­
sure of glycerol shows Chat glycerol molecules 
depart the target surface (i.e., evaporate) at a 
rate greater than the rate of primary ion bom­
bardment. Involatile species dissolved in the 
glycerol matrix, cannot, of course, evaporate, 
ao their aurface concentration is increased as 
the glycerol evaporates. Vhile in contrast to 
Che widely-accepted audel proposed by McGee, 
this explanation is consistent with observed 
var-'atioo of secondar* emission with time, 
apparent absence of *t-»face damage, and second­
ary emission of elemental ions such as Ma*, 
K*, ecc. which should not be present in sig­
nificant concentrations at che glycerol 
surface. 

Secondary ion emission from analytes dis­
solved in matrices chemically similar to glyc­
erol is essentially identical to the emission 
observed from glycerol. However, secondary ion 
emission for some analytes dissolved in matrices 
chemically different from glycerol can be sub­
stantially enhanced. Foi example, polyphos­
phoric acid (PPA) enhances secondary ion 
emission from dissolved organic phospnoaste* by 
a factor of 400. At the same time, it appeara 
to somewhat suppress the secondary ion signals 
from other organic species such as amines, which 
normally produce copious secondary ion signals 
from a glycerol matrix. 

(E. H. McBay, I. K. Bertram, H. S. MeKovn, D. S. 
Goeringer, G. S. Groenewold, W. H. Christie, 
D. H. Smith) 
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3. RADIOACTIVE HATERIALS ANALYSIS 

V. R. Laing 

The Radioactive Wsrerials Analysis Section is composed of three groups: Radioactive 
Material Analytical Laboratories, Transuranium Analytical Laboratory and Special Projects. A 
satellite laboratory i* alto operated within the Coasolidated Fuel Reprocessing Facility, These 
groups provide support for many Laboratory programs, primarily those in the Chemical Technology, 
Fuel Recycle, Metals and Ceramics, and Operations Divisions. They also perform vork for other 
federal and nonfederal agencies. 

Development is an inherent activity and includes work on x-ray fluorescence, porosity and 
surface area measurements, testing of coatings for the nuclear industry, and the division's 
computer-based Data Management and Sample Transaction System. 



PBOCKAMS I D PROJECTS 

D. A. Coetanzo 

Porosis* t ry of High-Temperature Caa-Cooled 
Reactor Craphite 

A centinning prograa on the p a r t i c l e 
technology analys i s of HTGE core graphite has 
been pursued. Oxidation s tudies of H-451 and 
Stackpole 2020 graphite have produced aany 
ssaples for examination. Recently Stackpole 
2020 saaples have been analyzed by Mercury 
porosiaetry and nitrogen adsorption-desorption 
t o deteraine pore surface area and pore volume, 
d i s t r i b u t i o n s as wel l as surface areas . These 
analyses have been coapleted. 

During th i s period i t was found that graphite 
saaples smaller than 5 g . could not be analyzed 
r e l i a b l y for micropore surface area and pore 
volume d i s t r ibut ions by nitrogen adsorption-
desorption with the present apparatus. However, 
exce l l en t reproducibi l i ty mm* found for pore 
volt-ae and surface area d i s tr ibut ion plot 
p r o f i l e s with samples larger than 5 g . Bel ion 
d e n s i t i e s and BET surface area analyses were 
a l s o performed on graphite and f l y ash. 

(I. A. Lee) 

X-tay Fluorescence Development 

Quantitative x-ray fluorescence (XKF) 
analysis for uranism and plutonium in highly 
radioactive solutions depends on a number of 
factors, aany of which are common to sll XRF 
applications and include background radiation 
(scatter and detector noise), overlapping peaks, 
mass adsorption of both the exciting and fluo­
rescent radiation, and enhancement by secondary 
(and higher order) excitation. In addition, 
highly radioactive (ample* introduce two other 
factors that must be considered. These radia­
tion related factors include excitation of :he 
uranium and plutonium by passive radiation in 
the sample (gamma, x-rsy, alpha, and beta 
activity) and the spontaneous emission of x-rays 
which result from internal conversion following 
the decay of radioactive iaotopes (e.g. uranium 
L x-rays folloving the alpha decay of plutoniun 
iaotopes). Unfortunately, conventional XRP 
spectrometer design* cannot tolerate a high 
degree of passive radiation aisociated with the 
sample. We are studying design* for an XRP 

system that aay be used to monitor uranium and 
plutonium in highly radioactive feed solutions 
to a nuclear fuel reprocessing plant. 

Investigations by C. J. Sparks, Jr. (OBHL 
Hetais and Ceramics Division) 'ed to the design 
of a vsvelength dispersive XRF system which can 
be applied to the determination of uranium and 
plutooium (or most other elements) is highly 
gamma-active backgrounds. Because of the 
requirement that the system operate in a remote 
and inaccessible environment, a basic feature 
incorporated into the OUTL H F spectrometer 
design is mechanical «i»pli*.ity. The IRF system 
eaploys pyrolytic graphite for die x-ray optics 
which has the advantage of excellent radiation 
resistance, high diffraction efficiency (401 of 
incident power), and provides simultaneous 
diffraction of the entire energy region froa 
?uL a to D L a with sufficient resolution (30 eV 
FWHM at 14 keV) to permit the use of a fixed-
single cryatal spectrometer. Therefore, a final 
operational system would have no moving parts 
after initial alignment, which simplifies 
instrument maintenance and enhances reliability. 
The constant optical geometry should also result 
in improved accuracy and precision. 

To achieve the energy resolution and 
analytical sensitivity to meet process control 
and accountability requirements for the 
Westinghouse-Hanford reprocessi-.* demonstration 
facility (BRET), an intense point source is 
required for sample excitation. The excitation 
source for the OKBi. XXF aystem eaploys a barrel 
aonochrosiator to select and focus AgKa radiation 
from a standard 2KW silver target diffraction 
x-ray tube (side-window). Quantitative detec­
tion limits of <0.4 mg/ml for uranium have been 
obtained with a barrel fabricated from singly-
bent graphite. However, the graphite barrel 
aonochroaatur did not provide a aufficiently 
small focal area to meet both sensitivity and 
resolution requirements. 

The perforaance of the high-gamma XRF system 
is strongly dependent upon the focal spot 
dimensions (primarily the vertical dimension) 
obtsined with the barfel aonochroaator. The 
original barrel <le*ign with singly-bent graphite 
(Johann optics) is limited to a minimum vertical 
dimension of approximately 2.5 ma. This can be 
improved significantly by using doubly-bent 
graphite. The expense of doubly-bent graphite 
would result in the barrel aonochroaator cost in 
excess of $50 K, therefore, lithiua fluoride is 
being considered a* an alternative for barrel 
fabrication. With doubly-bent and ground 



(Johansson optics) lithium fluoride, LiF(200), 
we should be able to approach a vertical 
dimension of 0.4 sst. This redaction in the 
focal area woo Id yield at least a 10-20 fold 
increase in sensitivity 'with a 30 eV FHIM 
resolution and a cost of less than $10 K. 
Therefore, current work iu directed toward the 
fabrication of a lithium flaoride barrel 
monochromator. 

Background discrimination against high 
passive radiation from the sample was empir­
ically evaluated at low energy (10-30 keV) and 
high energy (greater than 100 keV). In both 
cases the wavelength selection performance of 
the graphite crystal spectrometer was more than 
adequate to yield good analytical results. An 
empirical evaluation of contributions to 
measured uranium and plutonium fluorescence from 
radiation resulting from internal conversion of 
radioactive isotopes indicated that this inter­
ference could be corrected by subtracting 
spectra taken with and without the exciting 
silver radiation. Although this correction 
requires two measurements on the sample and 
doubles the analysis time, it cannot be 
avoided. 

(J. ». Keller) 

Software Development for Quantitative 
XMt Spectra 

We are developing computer programs for peak 
processing of XRF spectra and for quantitative 
interpretation of spectrsl ita. This effort is 
necessary became commercially available soft­
ware often fails Co meet our needs. Addition­
ally, vendors often fail to supply source codes. 
This omission makes adequate evaluation of the 
commercial program impossible as well as pre­
vents us from customising the software for s 
psrticulsr spplication. 

The first phsse of software development for 
the quantitative interpretation of XRF spectral 
data has been completed. This p.ias< of Che 
toftwsre permits the computation of XRP spectra 
from known sample composition, snd provides s 
means of testing progrsm slgorithms snd the 
accuracy of parameters in the x-ray data bast. 
Included in the x-ray data base for most 
elements are regression coefficients for photo-
ion ixst ion and scattering (coherent and 
incoherent) cros* sections, jump ratios, atomic 
weight and atomic densities. The fluorescent 
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y i e l d s , fract ional radiat ive rates and energies 
for the IS most intense x-ray emissions are a l so 
included. In addi t ion , the L-shel l Coater-
Kronig y i e l d s have been added to the data base 
for Z-12 (Kg) through 2-94 (Pu). 

The next phase of software development for 
quant i ta t ion ie the complement of the f i r s t 
phase: computation of sample composition from 
XRF spectra l data. Thw ca lcu la t ion i s based on 
• nonlinear combination of functions which 
account for the presence of each element in the 
sample. However, these functions cannot be 
solved in c losed form but require an i t e r a t i v e 
so lu t ion by success ive approximations. The 
functions for computing sample composition alao 
account for both matrix absorption e f f e c t s and 
secondary (and higher order) f luorescence 
enhancements. 

(J. M. Keller) 

RADIOACTIVE HATRXL.LS AHALTTTCAL LAB0IAT0RT 

D. A. Costanzo 

The Radioactive Materials Analytical 
Laboratories provide support to various nuclear 
related Laboratory programs. The Consolidated 
Edison Uranium Solidification Program (CEUSP), 
Consolidated Puel Reprocessing Program (CFRP), 
and work related to gunite tank sludge recovery, 
isotopes production, Three Mile Island (TNI), 
the Nuclear Regulatory Corns ission (HRC), radio-
luminescent lights and enviromental surveil­
lance are representstive of these programs. 
Anslysis of intermediate snd high level radio­
active samples that require glove box or ho: 
cell operations are the main services provided 
by the group; in addition, x-ray fluorescence 
analysis and testing of costings for application 
in nuclear facilities are also provided. 

During this reporting period, approximately 
3000 samples were processed and 10,000 deter­
minations were performed. A large number of 
highly radioactive samples were prepared for 
analyses by other sections within the division 
for isotopic analysis, mass spectrometry, gamma 
spectrometry, neutron activation and gas and ion 
chromatography. 

The majority of analyses were performed in 
support of nuclear fuel reprocessing and uranium 
and plutonium gel microsphere development 
activities within the Chemical Technology and 
Fuel Recycle Divisions, snd rsdioactiva waste 

• 
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disposal and isotopes production activities 
within the Operations Divison. A variety of 
analytical techniques have been employed for the 
determination of uraniun and plutonium. Poten-
tiometric titrimetry. couloeKtry, x-ray fluores­
cence, alpha pulse height »aalysis, spectropho­
tometry and fluoroaetry rre representative of 
the methods. Other analyses routinely performed 
included free acid, neutron poisons (gadolinium 
and cadmium), fission product and corrosion 
product elements, tritium, C-14, Sr-90, I-129 
and -130, and gross alpha, beta, and gamma 
activity. 

The energy dispersive x-ray fluorescence 
technique has been applied to a wide variety of 
sample types and matrices. The number of 
determination* performed by this technique has 
increased 50Z above the last reporting period 
to approximately 3000. 

Sample types included stainless steels and 
other alloys, uranium ores, soil, deposits on 
filter disks and aqueous and organic process 
solutions containing uranium, plutooium or 
fission product, elements. Two commercial 
computer programs from Tracor northern Company 
have been used for quantitative analysis of ZXF 
spectra. One program, SORT, compares an unknown 
spectrum to a library of standard spectra, and 
the other, EXACT, employs ti.' fundamental 
parameter technique for matrix corrections. 

Special analyses and material preparations 
are also provided by the group. In the hydro-
fracture program large crystals (octahedron in 
shape and 90 mm in the maximun dimension) 
obtained from a gunite radioactive waste storage 
tank were characterized by neutror. activation, 
ion chromatography, spark-source mass spectrom-
etry> gamaa spectrometry, Karl Fischer water and 
pycnometric densicy measurements. The composi­
tion of the crystals corresponded to 
[«aPP0 4-7H 20] 0 7[N«P) 0 j. Thermal analyses (TCA 
and DSC) have been made on 002(103)2 
process samples. Dissolution of SiC and B4C 
was accomplished by chlorination of these 
compturds with CI 2 and SjCl2- Methods 
were developed for the preparation of anhydroux 
ZrCl& and zirconium I,1,I-trifluoro-2,-
4-pencanedione. Preparations of these materials 
were used by the Metelt and Ceramics Division 
for chemical vspor deposition studies of Zrt>2 
on silicon. Itotopically pure U-234 was 
separated from daughter activities by ion 
exchange chromatography and converted Co the 
oxide for Operations Division. A combustion-
gravimetric method was developed for the determ­

ination of total hydrogen in highly concentrated 
uranium-plutonium solutions in support of 
Consolidated Fuel Reprocessing Program critical-
icy studies being conducted at Battelle 
•orthwest Laboratories. 

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

Radiation tolerance, decontamination, and 
design basis accident (DBA) testing of coatings 
for application within nuclear facilities is 
provided to coating manufacturers, utilities, 
architect-engineering firms and testing 
agencies. The number of requests and funding 
support for these services has increased to the 
highest level since the Mnclear Coating Testing 
program was established in 1977. Testing has 
been performed for eleven different clients and 
has involved 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 elements. In the 
decontamination test, s mixture of gamma-
emitting nuclides are applied to the surface of 
coated stainless steel panels or coated cement 
blocks and removed with various decontaminating 
solutions. In the DBA test, the coated 
specimens sre exposed to an emergency coolant 
spray solution at eleveted temperature. These 
tests conform to ASTM specifications. 

A number of modifications have been made to 
the DBA apparatus to improve operation of the 
equipment and reliability of the measurements. 
Temperature and pressure recorders are now n«ed 
for continuous monitoring and a *uper heated 
stesm 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 February 
1984. Occupancy of the addition shoulU occur in 
mid-1984. The addition contains approximately 
600 sq. ft. of floor space on the ground floor 
and 2000 sq. ft. 00 the sccono floor. A 
counting room will be on the ground level and a 
glove box laboratory, two cold laboratories and 
an office will be locater. on the second floor. 
Th* sddition will be used to relieve the crowded 
conditions that have existed far the past 



several years in the low-level chemistry and 
glove box laboratories in building 2026. In 
addition, the intermediate-level radiochemical 
operations being performed in building 3019-B 
wi l l be moved into the new fac i l i t i e s . 

(J. L. Bottt, R. P. Brodktbank, S. B. Jon**) 

Fmel Recycle Division 
Support Laboratory 

Approximately 2000 analyses were performed by 
the sa te l l i t e service laboratory in building 
7(03 in support of process and engineering 
studies carried out by the Fuel Recycle 
Division. The samples were generated in fuel 
dissolver, iodine tra;piag, nitric acid recycle, 
•0 off-gas and concentration profile studies. 
Analyses included free acid by volumetry and 
chermometric titrimetry, iodine by volumetry and 
spectrophotometry, oxides of nitrogen by 
acid'jBetry and spectrophotometry, hydrogen by 
combustion, si lver by volumetry and solids by 
gravimetry. 

Procedures for the determinations of uranium, 
gadolinium, viscosity, density, trihutyl phos­
phate and disengaging time are presently under 
investigation in anticipation „f the start-up of 
the integrated equipment test during the first 
qusrter of 1984. 

(P. L. Laytcm) 

TIAKSUtAKuM ANALYSIS UB0RAT0KY 

J. H. Cooper 

The Transuranium Anslysis Laboratory 
continued to provide support to the Transuraniun 
production program and to the Operations 
Division in monitoring radioactive waste 
effluents. The sample load was slightly less 
thsn last year. 

Normally Am-243 has been determined in the 
presence of curium by slpha pulse height 
analysis or isotope dilution msss spectrometry. 
In eases where the radioactivity of curium is 
excessively higher (100 times) than the activity 
of the americiuu, alpha pulse height analysis is 
not practical because the americium alpha peak 
is lost in the tail fro*, the curium activity. 
One solution to this problem has been to deter­
mine Am-243 by isotope dilution msss spectrom­

etry. However, this method is expensive and 
time consenting. We have attempted to determine 
Am-243 by direct gamma spectrometry. The gamma 
lines of Am-243 are often obscured by all the 
curiurr gammas. The daughter of Am-243, Rp-239, 
has gamma energies sufficiently intense and 
separated from curium gammas. This phenomenon 
was used to determine Am-243. After initial 
separation of americium from its daughter 
•p-239, time waa allowed for fresh neptunium to 
fcrow in. Standard Ant-243 samples were analysed 
simultaneously with the unknowns to eliminate 
the need for the calculation of recovery and 
ingrowth of ftp-239. 

An exercise to evaluate decontamination 
methods for simulated nuclear accidents waa 
carried out using shortlived (Tlj « 11.4 days) 
Ra-223 as an alpha emitting contaminant. The 
Ra-223 was produced by irradiating Ra-226 in the 
High Flux Isotope Reactor and allowing the 
products to decay to Th-227. This nuclide was 
separated from the other radioactive contam­
inants and allowed to decay to Ra-?23. The 
production and separation processes provided 
nany samples for radiochemical analyses. Gaama-
spectrometry and alpha pulse height analyses 
were used to determine the purity of the final 
product. 

Free acid in solutions of plutonium and 
uranium was determined after sepsration of the 
plutonium from the other constituents by iodate 
precipitation. Since no stsndards of acid in 
plutonium were available, standard addition 
techniques were used to sssure the correct value 
of acid concentration. 

Reducing normality of hydroxy lanine nitrate 
was measured 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 hydroxylanine in sn 
acid medium and the resulting Fe(II) was 
titrated with standard permanganate. 

Some of the instrumentation in the Trans­
uranium Analysis Laboratory is being updsted. A 
pipettor and a titrator for use in the shielding 
cells have been fabricated and tested. A new 
analyzer system for alpha spectrometry has been 
ordered. This system will allow the simulta­
neous analysis of four different samples. 
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4. BI0/0R6ANIC ANALYSIS SECTION 

N. t. Guerin 

This section is composed of thve' groups, Analytical Chromatography, Separations and Spec­
troscopy, and Special Projects. Sacb group carries out analytical research, applied studies, 
and analytical services to varying degrees. Analytical research currently emphasises chemical 
ionization mass spectroaetry, analytical separations, and chromatographic detection. Applied 
studies continue co focus on toxicology-related issues associated wtib cigarette saoke, other 
dense aerosols, and synthetic fuels technologies. Increased attention is being given to provid­
ing quantitative and qualitative organic analytical services in general support of Laboratory 
prograas. Principal support for Section activities is provided by the Department of Energy, the 
Department of the Army, and Health and Human Services. 

I 



ANALYTICAL CBOHATOGKAPHT 

W. H. G r i e s t 

The sain activities of the Analytical 
Chromatography grojp are chromatographic methods 
development and applications associated with 
health and environmental effects studies. 
Projects are funded by the Department of Energy, 
the Environmental Protection 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. Tn-house organic 
analytical services have been an increasingly 
important activity. 

Basic chromatography research continues to 
focus upon separations employing open tubular 
liquid chromatography (OTLC) and also capillary 
electrophoresis. The technology has been devel­
oped for the preparation of high resolution 7.5 
urn 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 section 
ias resulted la the developaent of a laser-
fluorescence OTLC detector sensitive to 2 pg 
of 7-chloro-4-nitrobenzooxadiazole-derlvatized 
alkyl amines, and a thermal lens absorbance 
detector sensitive to 30 pg of nitroanilines. 
Capillary zone electrophoresis utilizing a 25 kV 
constant current power supply an-* 100 cm x 73 urn 
I.D. fused silica column with phosphate buffer 
supporting media has produced more than 10^ 
theoretical plates for 9-amlnoacrldlne. 

Methods development 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 polycycllc 
aromatic hydrocarbons (NO2PAH) in particulate 
matter has been developed. It features semi-
preparative scale normal phase HPLC to provide a 
polar fraction enriched in the nlcroaromatlcs 
class, and GC with the thermal energy analyzer 
to achieve extreme selectivity with good sensi­
tivity for compounds substituted wlch Che nlcro 
group. Several NO2PAH were measured in dlesel 
exhaust particulates, including 1-nltropyrene at 
10 ppa. This same NO2PAH was measured ac 0.2 
ppa in coal combustion stack ash, with a limit 
of detection of 0.05 ppm. The X procedure, 
without the HPLC isolation, has been used also 

for determining nitroglycols in solvent extracts 
of XAD-2 resin used to collect air chamber 
samples. 

The sequential HPLC/HPLC procedure for deter­
mination of benzo(a)pyrene in synthetic fuels 
was found applicable to cigarette smoke total 
particulate matter (TPM). A preseparatlon of 
the TPM extract on a silica Sep-Pack cartridge 
prior to the HPLC was the only procedural modif­
ication required. Sensitivity is at least 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 Isolation and 
relying mainly upon selective detection have 
allowed very rapid and facile analyses- Phenol 
and cresols in cigarette smoke TPM are deter­
mined by basic extraction and and reverse phase 
HPLC fluorescence. The limit of detection is 
approximately 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 also relies upon selective chromatog ohic 
detection. Sorbent resins are being evaluated 
for their efficiency and practicality in the 
collection of munitions components in ground and 
surface waters. Solvent extracts of the resin 
eluates are directly analyzed using reverse 
phase hPLC with electrochemical detection. V<*y 
sensitive determinations of nicrated compounds 
such as nitroglycerin, nltrotoluenes, and 
nitramines are achieved down to the 0.5-2 ppb 
level in water. In the field, eight to ten 
water samples per pump can be collected on resin 
cartridges in an 8-hour shift. The same 
electrochemical-LC procedure also can detect 
nlcroglycois In solvent extraccs of air chamber 
samples collected on XAD-2 resin. 

Developmental activities in CC Include the 
refinement of the Chermal-desorption CC method 
for analyzing volatile and semlvolatlle particu­
late organlcs. Particulate samples are heated 
in an Inert gas sizeac and the volatilized 
components aro collected on Tenax resin for 
analysis by chernal-desorpcion CC. A wide range 
of one- through three-ring aromatics and their 
alkyl-substicuted homologs, aliphatic hydrocar­
bons, and oxygenated PAHs were determined in a 
coal combustion scack ash sample at levels from 
6 ppb to 3 ppm. A chemical subtractor column 
for selectively remo/lng acidic species from the 
vol&Lillzed components was developed to simplify 
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the chromatograms and to allow additional 
chemical information to be obtained on the 
components present. 

A multielement GC analysis capability is 
being established to allow simultaneous detec­
tion of C, S, and N-compounds in complex mix-
tares. 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 optimised indi­
vidually. Three-way splitting of the capillary 
column effluent Co allow simultaneous analysis 
with all detectors is being perfected. 

Research has continued on the nature of 
carbonaceous particulate matter emitted 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-HMR. The results were 
complicated by coextracted inorganic matter, but 
suggested that the higher molecular weight, 
"chromatographic intractables" have molecular 
weights of at least 800 AHU, aliphatic protons 
&nd C-0 and OH functional grmips. Identifica­
tion and quantitation will require advances in 
chromatogrpahic technology for moderate- molecu­
lar weight polar organics. Carbonaceous part­
icles have been isolated from coal combustior 
stack ash. Light and scanning electron micros­
copy indicate that they consist of uncoabusted 
coal macerals, partially combusted coal, semi-
coke, and cokes. They contribute significantly 
to the surf.we ares and organic-compound sorp-
tivity of fly ash. They appear to act as the 
vehicle for release and transport of organic 
matter from cotl combustion into the environ­
ment. 

The in-house demand for organic analytical 
services incressed considerably this year, lead­
ing to the establishment of a services lab and 
subgroup. HPLC and GC instrumentation and 
procedures for the preparation of aqueous, 
particulate, fitter, or adsorbent samples for 
quantitative determination of organic compound* 
have been established. The primary demand hss 
been for measurements of , iority pollutant 
PAHs, phenols, and volatile organic compounds in 
aqueous matrices. 

Research sample management has been a 
continuing specisl reeporsibilir of the group. 
This year, additional coal liquefaction product 
• maples have been obtained from the tt-Coal and 

EDS pilot plants. These samples have received 
baseline chemical and physical characterization 
and are being archived to support current and 
future studies of synthetic fuels. A sample 
handling laboratory is being prepared in build­
ing 3001 to allow the homogenization and ali­
quot ting 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. Harmon, R. If. Barvey, 
C. B. Higcins, D. L naming, M. P. Ittekarinte, 
P. J. Pelleehxa," R. R. Reagan, M. J. 
Sepcmidk* B. A. Toxkine, J. D. Vargo**) 

*GLCA Student 
**ORA0 Summer Fellow 
''"Assistrat Professor, University of Tennessee 
"Oak Ridge Associated Universities Research 
Fellow now employed at General Motors 

SEPAIATIOn AD) SPICTkOSOOrT 

J. E. Caton 

Research, technical support, and/or applied 
chemistry are carried out in several areas of 
spectroscopy, in separations science, in fossil 
frel checistry, and in the compilation of fos.'il 
fuel inform-".:ion. Research in spectroscopy is 
mainly centered around chemical ionization tech­
niques associated wi:h gas chromatography/mass 
spectrometry. ^aaic studies in separation 
science have be*.n initiated to evaluate and 
understand the effects of selected chemical and 
physical perturbations on conventional separa­
tion techniques. For fossil fuels a minor 
research effort is dc/ored f> the inter­
relationship among the chesic<l, physical, and 
biological characteristics of synfuel products. 
Applied studies sre carried out in two principal 
areas: (1) to elucidate certain chetical pro­
cesses which effect the reduction of toxicity in 
synfuelt sod (2) to develop separation methods 
which can reproducibly isolate groups ri com­
pound* tor further analytical studies. Tech­
nical support is provided in several spectros­
copy area* including nuclear magnetic resonance 
spectrometry, infrared spectrometry and gas 
chromatography/mass spectrometry. Samples are 
prepared for biological or environmental tast­
ing. Chemical and biological data associated 
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with f o a e i l fue ls are assembled, interpret «r.ed, 
reduced ar.i. evaluated. When required, organic 
compjuuds are synthesized to produce standard* 
am'- aodel compounds for b i o l o g i c a l , environ­
mental, or chemical s t u d i e s . 

The ongoing research on chemical ionizat ion 
techniques in mass spectrometry has resulted in 
new and promising observations. These include 
the use of metals as cheaical ionizat ion 
reagents and the d i f f erent ia t ion of iaoaeric 
po lycyc l i c aromatic hydrocarbon* (PAfO by nega­
t i v e chemical ion izat ion . Using methane aa an 
ion iza t ion reagent for negative chemical ioniza­
t i o n , e lectrons with e s s e n t i a l l y thermal energy 
are generated. These thermal e lectrons can 
ion ize those PAH compound* with e lectron a f f i n i ­
t i e s above some threshbold l eve l which has been 
experimentally estimated by i n i t i a l s tudies on 
standard compounds. From th i s threshold l eve l 
i t should be poss ible to predict the formation 
o f the negative molecular ion for a given PAH 
e i t h e r from electr. . . . a f f i n i t y values in the 
l i t e r a t u r e or from Huckel molecular orbi ta l 
c a l c u l a t i o n s . Such s e l e c t i v e ionizat ion should 
provide a useful tool for d i f f e r e n t i a t i n g a 
t»umber of isomeric PAH and in some cases could 
e l iminate the need for comparison to standard 
compounds. For example, PAH compounds which 
contain an unsaturated five-meabered ring such 
as fluoranthene generally have a high e lectron 
a f f i n i t y and can be ionized. On the other hand, 
pyrene with the *3ac molecular weight aa f luor-
anthene contain* only six-aembered ring* and i s 
not ionized by the thermal e l e c t r o n s . Thus, 
these two isomeric PAH compounds which are 
common in environmental samples can be readily 
d i s t ingu i shed . 

The use of metal ion* a* chemical ionizat ion 
reagent* for the d i f f erent ia t ion of isomeric 
compounds i s a l so being studied. Iron pen. jcar-
bonyl has bean used to generate various iron-
containing ions including Fe*, Fe(CO) + , and 
re(CO>24> Upon the introduction of standard 
alkenss into thi* atmosphere, complexes corre­
sponding to the addition of an iron ion to each 
alkene bond are observed. Following th i* demon­
s t r a t i o n of tUe u t i l i t y of chemical ionizat ion 
by mmt*I ions a: r e l a t i v e l y high pressures , 
future s tudies w i l l be directed toward the for­
mation of metsl-arene complexes. 

Preliminary atudia* have been i n i t i a t e d to 
i n v e s t i g a t e the a f fec t* of f i e ld* »uch a* micro­
wave radiat ion and radio-frequency energy on 
chromatographic separation*. The f i r t t experi­
ment* la thi* area u t i l i z e d tfr* broad band 

microwave f i e ld generated by a dome*tic micro­
wave oven. Although moat of the e f fecta induced 
by th i s microwave f i e ld are l i k e l y to be related 
to thermal exc i ta t ion of e i t h e r the sample or 
the chromatographic phases, some specia l s e l e c ­
t i v i t y might be expected because such a f i e ld 
tenda to heat substances with permanent d ipo les . 
Thus, polar phases, polar samples, polar solvent 
molecules, and even g lass containers would tend 
to be heated b-»'ore non-polar substances such as 
hexane, carbon te trachlor ide , or benzene, 
flaturally, when any part of a system i s heated, 
beat w i l l flow to the cooler parts of the 
system; but , one can imagine a polar stat ionary 
phase being e luted with a s l i g h t l y cooler non-
polar s o l v e n t . This overa l l d i f f e r e n t i a l 
thermal e f f e c t on e luent , s tat ionary phase, and 
sample could lead to s ign i f i cant changes in 
separation c h a r a c t e r i s t i c s , and preliminary 
re su l t s indicate th i s to be true . Ongoing work 
w i l l further evaluate both the broad band micro­
wave f i e ld and radio-frequency energy f i e l d s . 

Several processes other than hydrotreatment 
are being evaluated for their u t i l i t y in 
el iminating the toxic character i s t i c s of crude 
coal-derived l iquid*. It appear* that the mo*t 
e f f i c i e n t f i r s t step in any non-hydrotreating 
process for removing t o x i c i t y should be a simple 
d i s t i l l a t i o n , because e s s e n t i a l l y a l l mutagen­
i c i t y aa meaaured by the Ames bioassay is con­
centrated in that fraction boi l ing above ?*0*C. 
After the portion of material requiring further 
upgrading has been reduced by d i s t i l l a t i o n , four 
procedures which are related to processes 
already carried out in petroleum refining have 
•hown much promise in reducing the mutagenic 
a c t i v i t y . These treatments are equi l ibrat ion 
with concentrated su l fur ic acid, pentane 
deasphalting, part i t ioning between pentane and 
furfural , and percolation through c lay . 
Although each of these processes has been quite 
successful in removing mutagen*, further evalu­
ation* are in progress. The tox i c i ty i s being 
determined by other b ioassays . More quantita­
t i v e chemical treatments are being completed ir. 
or. er to estimate r e l a t i v e amounts of chemicsl 
reagents needed to upgrade the high boi l ing 
frac t ion . Subsequently, a laboratory-scale 

invest igat ion of the re la t ive e f f i c iency and 
e f f ec t iveness of these four processes w i l l be 
compared to hydrogenation. 

The eight isomers of acridine (benzoquino-
l ines ) were used as model compound* in ceversl 
d i f ferent »eparation and spectroscopic studie*. 
The infrared *pcctrum of each ieomer va* 
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determined by che d i f fuse re f lec tance technique 
with each isomer shewing a unique spectr in . 
This se t of isoaers a l s o offered a unique set of 
compound* for nuclear magnetic resonance spec­
trometry studies where spectra were recorded and 
simulated spectra were calculated in order to 
determine precise coupling constants and chem­
i c a l sh i f t values for each isomer. These acr i -
dine isomers a l so offered a chal lenging set of 
compounds to t e s t separation methods. Liquid 
chromatography on normal phase columns allowed 
the i s o c r a t i c separation of s i x isomers with the 
f ina l two isomers e l u t i n g together . Similar 
r e s u l t s were obtained for cap i l l ary gas chroma­
tography where only s i x d i s t i n c t peaks were 
observed. 

Because the e ight acridine isomers have 
s imi lar chromatographic and mass spectral 
c h a r a c t e r i s t i c s , the question concerning which 
of these compounds might be present in a synfuel 
was studied in d e t a i l . Accordingly, s careful 
i s o l s t i o n of the benzoquinoline compounds from • 
crude coal-derived l iqu id by multiple l iquid 
chromatography steps indicated that for a t least 
one coal o i l two or three of the benzoquinoline 
isomers were present in greater quant i t i e s than 
acr id ine . In th i s study, both pheiunthridine 
and 5,6-benzoquinoline were i s o l i t e d from a 
coal-derived o i l , and the ir s tructures were 
d e f i n i t e l y confirmed by e s s e n t i a l l y perfect 
matches of the mid-infrared spectra . This i s o ­
l a t i o n rk served to emphasize that most rou­
t ine gas chromatography/**** spectral i d e n t i f i ­
ca t ions on samples derived from complex mixture* 
must be considered t e n t a t i v e . Absolute struc­
ture assignments require further confirmation 
such as that provided by careful comparisons of 
infrared spectra, nuclear magnetic resonance 
spectra , or in some c a s e s , u l t r a v i o l e t - v i s i b l e 
spectre and fluorescence spectra . Such spectral 
matches require the generation of spectra of 
pure compounds snd the labor- intens ive snd time-
consuming i so la t ion of an e s s e n t i s l l y pure 
compound which ult imately l imi t s the number of 
compounds which can be unequivocally ident i f i ed . 

An evaluation of Fourier Transform Kass Spec­
trometry has been made and indicates that thi* 
technique might subs tant ia l ly reduce the effort 
required for absolute isomeric discrimination. 
Thi* evs lus t ion , carried out s t the instrument 
manufacturer's s i t e , indicated that a spectral 
resolut ion of greater than 350,000 was eas i ly 
achieved. In addit ion, ions of s s ingle mas* 
could be trapped and several success ive genera­
t ion* of daughters of that ion could be studied 

thereby reveal ing much structural information 
about isomers in a mixture. 

A number of spec ia l projects were completed 
th i s year. A conventional spectrofluorometer 
was interfaced with an Apple I I * computer which 
was a lso interfaced to an u l t r a v i o l e t - v i s i b l e 
spectrophotometer thereby allowing d i g i t i z e d 
e lec tronic spectra l data to be c o l l e c t e d , 
s tored, manipulated, and p l o t t e d . Another 
project involved assembling a multiple column 
semipxeparstive HFLC system which should provide 
for the e f f i c i e n t preparation of a n a l y t i c a l 
samples from much larger i n i t i a l samples. For 
example, preliminary experiments have resulted 
in the i s o l a t i o n and subsequent ana lys i s of a 
simple containing parts-per-mil l ion quant i t i e s 
of several nitrogen-containing compounds from 
f ive grams of a coal-derived o i l in a one-day 
period. A third spec ia l project was carried out 
in conjunction with workers at the Univers i ty of 
Miss iss ippi where i t was shown that the potent 
cricket teratogen, benco(g)qaino l ine-5 l 10-dione , 
exhibited microbial t o x i c i t y s imilar to that 
produced by strong a n t i b i o t i c s . 

Technical support e f for t s increased s i g n i f i ­
cantly during t h i s year with much of t h i s 
increase being provided to the Foss i l Energy 
Technology Environmental Program in the form of 
contributions to program development, preparing 
review documents, contributing to information 
data bases , and reviewing environmental monitor­
ing plans . Two documents were prepared: ( 1 ) A 
document d e t a i l i n g the "lessons learned" con­
cerning health e f f e c t ; from the d i r e c t coal 
l iquefact ion work which has been carried out in 
the united States and out l in ing the addit ional 
studies needed in order to assess the health and 
environmental e f f e c t s associated with coal 
l iquefact ion; and (2) A document enumerating 
selected sampling and analys is guidel ines needed 
to monitor d irec t coal l iquefact ion p r o c e s s e s . 
In addition to these documents, several computer 
data bases containing health and environmental 
assessment data fcr coal l iquefact ion processes 
were prepared; and more than twenty ou t l ines for 
environmental monitoring submitted to the 
Synthetic Fuels Corporation were c r i t i c a l l y 
reviewed. 

Spectroscopic services in support of 
Lsboratory-wide programs continued at e s sen­
t i s l l y a constant l e v e l . Bor.i raw data and 
interpretat ion were provided to personnel in 
several d i v i s i o n s , including Biology, Instrumen­
tation and Controls , Chemical Technology, Health 
and Safety Research, Industrial Safety and 



Applied Health Phyt ics , Chemistry, Environmental 
Science*, and Metal* and Ceramics. 

(M. r. Budtanan, 1. R. Clark, C.-k. Ho, G. B. 
Bvrat*, A. R. Jon*; C. I. Ma, G. Olerieh, R. B. 
Quiney, L. M. Roteberry, and I. B. Rubin). 

*Co-op Student, univers i ty of Tennesaee 

SPECIAL PIOJICTS 

R. H. Holaberg 

Studies of the chemical and physical proper-
t i e * of concentrated aeroaol* continue a* the 
priaary emphasis of the Special Project* group. 
Priaaxy project rapport i» provided by the 
National Cancer I n s t i t u t e for c i g a r e t t e moke 
• t o d i e s and by the Department of Defense for 
toxicology related s tudies on mi l i tary saoke* 
and obscurants. Addit ional ly , work i s in pro­
gress on the characterizat ion of marijuana smoke 
and on the development of animal de l ivery 
devices for i t * neurological t e s t i n g . The 
development of a modified he l iua ionizat ion 
detector for chromatographic detec t ion i s being 
pursued. 

Work on Army smoke* and obscurants has 
reached a mature phase with on-going tox ico log-
i c a l s tudies being performed by the Environ­
mental Protection Agency at Research Triangle 
Park, HC and by the I l l i n o i s I n s t i t u t e Of Tech­
nology Research Ins t i tu te (IITRI) a t Chicago. 
Both project* use generation and monitoring 
equipment developed and b u i l t here. We continue 
to provide technological support to these 
projects and prepare, s tore , and supply *oae of 
the spec ia l i t ed materials used by them. 

The smoke being invest igated by IITRI is a 
phosphorous aeroaol produced by the burning of a 
red phosphorus-butyl rubber formulation. We 
have undertaken a cheafcal and physical compari­
son of th i s smoke with a s imilar one produced 
froa white phosphorus iapregnated into a wool 
f a i t matrix. I t i s hoped that the chemical and 
physical comparison w i l l indicate auf f i c i ent 
• i a i l a r i t y of the smoke* so that a cossp1*te 
tox i co log i ca l invest igat ion of the white p „-
phoru* obscurant w i l l not be nece*sary. 

The two formulations were burned under condi­
t ion* which simulates smoke production in the 
f i « l d , Th* smoke was delivered to chamber* 
where i t wa* sampled and analyzed. Chemically, 
the aeroso ls war* found to be composed primarily 
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of a complex mixture of phosphoric acid*. The 
HPLC anion exchange profi lea for phosphate 
apeciatioD were very similar with regard to the 
number of compounds detected and their concen­
trat ion l e v e l s . The highest polymeric phos­
phoric sc id apeciea resolved was H13P11O34. 
Ho resolved c y c l i c coapounds were seen in e i t h e r 
the red or white phosphorus smokes. Despite 
t t e appreciable organic content of the raw mate­
r i a l s ( i . e . , 5Z butyl rubber and 20Z f e l t ) the 
concentration of the organic coapounds in the 
gaa phase and part iculate phase was found to be 
very low. Other gaseous constituents such as 
P4, PH3, and CO were detected, but at s u f f i ­
c i e n t l y low l e v e l s that they should not contr i ­
bute to the t o x i c i t y of the smokes. The mass 
median part i c l e diameter for each aeroaol was 
general ly below 1.0 um. The aerosols produced 
froa these s t a t i c burns were a lso coapared to 
those produced with the ORHL extrusion gene­
rator. The major difference aeen waa in the 
phosphate s p e c i a l i o n . Cyclic phosphates, and 
long s tra ight chain and branched polymers were 
detected in the generator produced aeroso l s . 

In our tobacco smoke s tud ie s , there has been 
an increasing s h i f t in emphasis toward the char­
acter izat ion of c igare t t e aaikes generated under 
conditions of human exposure. Fif teen of the 
most popular commercial products and several 
products representing the ultra-low tar de l ivery 
c lass are being atudied for their de l iver iea of 
nitrogen oxides and of selected part iculate and 
vapor phase organic cons t i tuents . Smoke ia 
being generated under both tradit ional analyt ­
ical condition* and under conditions reported to 
better mimic current human smoking p r a c t i c e s . 
Selected products purchased up to five years ago 
are being compared with their newly purchased 
equivalent* to determine whether detectable 
changea might have occurred due to processing or 
crop year. Development of a micro-computer 
controlled variable puff smoking machine has 
proceeded to the point where the operator can 
control the shape, s i z e , duration, and frequency 
of the puff. Actual tes t ing of the syscea using 
huaan puffing charac ter i s t i c s should begin aoon. 

We have recently in i t ia ted a new study for 
the National I n s t i t u t e for Drug Abuse involving 
marijuana smoke exposure of primates and 
rodent*. We have been asked to develop inhala­
tion exposure systems and methodology which wi l l 
maximize exposure to active cannabinoids while 
l imit ing exposure to carbon monoxide, a aajor 
toxin in the smoke complicating the bioassay. 
Our f i r s t task i s to determine the cannabinoid 
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deliveries of the aarijuana cigarettes under a 
wide raoge of puffing conditions. 

Both field sampling activities and the devel­
opment of instruaentation continue to play an 
iaportant rcle in our Group's activities. An 
early analog version of an instruaental ciga­
rette saoke aonitor desigoed by CRML to aeasure 
the amount of saoke that huaans generate has 
been sent to another laboratory for evaluation 
of its use with human subjects. A aore 
advanced, micro-coaputer controlled version of 
the monitor is now under development. Instru­
aental saoke concentration monitors were field 
tested as part of a project to assist the 
Department of Plastic Surgery, University of 
Illinois Medical Center with tobacco saoke inha­
lation exposure of rodents. This study sought 
to determine whether saoking impeded the healing 
process following large scale skin grafts. The 
Havy's Inactive Ships Facility at Bremerton, HA. 
was visited by aeabers of the Croup. Air and 
internal srrface saaples were obtained froa the 
battleship Missouri and other vessels to scope 
the existence and magnitude of organic* contami­
nation. 

An additional instruaentation project invol­
ving design modifications for a helium ioniza­
tion detector (HID) has been funded by the 
Exploratoty Studies Program at ORHL. The design 
change* are expected to improve the overall 
perforoance and extend the application of this 
sensitive, universal chromatographic detector. 
Modifications include changes in cell geometry 
froa the parallel plate configuration to a sym­
metrical design, changes in the radioactive 
source, and changes in the method of saapling 
the detector current from the application of a 
constant DC voltage to a pulsed frequency vill­
age. A pulse generator with variable width and 
interval adjust ha* been assembled and allows 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. U. Holmberg, /?. A. Jenkins, R. S. Brazell, 
J. H. Moneyhun, S. K. Holladay, D. D. Pair, 
G. H. Henderson, and T. M. Cayle*) 

instrumentation and Controls Division 
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5- GENERAL AND ENVIRONHENTAL ANALYSIS 

J . R. Stokely 

The General and Environmental Analysis Section provides a d ivers i ty of analyt ica l chemical 
serv ices in support of Laboratory and Nuclear Divis ion programs. A c t i v i t i e s within the s ec ­
t ion are organized into five groups: Chemical and Physical Analys is , Environmental Analysis , 
Low-Level Radiochemical Analys i s , Activation Analys is , and Special P r o j e c t s . The sect ion per­
forms routine analyses using establ ished procedures and is involved in developmental a c t i v i t i e s 
to upgrade c a p a b i l i t i e s , to devise new methods of ana ly s i s , or to solve applied problems requir­
ing ana ly t i ca l expert i se . Over 200,000 analyses are performed annually for a large number of 
programs and pro jec t s . 

For several years, the sect ion has supported Laboratory programs to monitor possible 
re leases of toxic metals , organic*, and radioactive elements into the environment of the Oak 
Ridge-DOE reservat ion and the East Tennessee area. This year, there has been an in tens i f i ca t ion 
and d i v e r s i f i c a t i o n of this monitoring effort that has put heavy demands on the s e c t i o n . 
Continuation of this intense monitoring e f fort i s expected in the foreseeable future. 

Analysis c a p a b i l i t i e s have been improved s ign i f i cant ly this year by acquis i t ion of new 
equipment. A new transmission e lectron microscope with x-ray analysis capabil i ty was put into 
routine s e r v i c e . A new ion chromatographic system was acquired for environmental analysis of 
anions and organic ac ids . A low-level beta counter in being put into service for monitoring of 
radionuclide* in Laboratory e f f l u e n t s . Plans have been made for expansion of neutron act ivat ion 
analys is f a c i l i t i e s at the High Flux Isotope Reactor, and funding for construction is expected 
within the next 1-2 year*. 



croncM. AJB> PHYSICAL HTBODS atmt 

J. H. Stewart, J r . 

Applications of laboratory analyt ica l chemis­
try to a large sca l e industrial environmental 
problem were made to support the Bechtel Corpor­
a t i o n . Special DOE funding for our group 
allowed characterizat ion of the waste l iquid 
storage areas within i.he formerly-used Niagara 
Falie. S i t e and supported our development of a 
pract i ca l method for removing toxic metals and 
radiochemical contamination from a o o e - a i l l i o n -
gal lon concrete storage bas in . The so lut ion 
contained radium and daughter products, 
cerbonate-coaplexed uranium and numerous envi ­
ronmentally harmful metals . Two additional 
300,000 ga l lon outs ide storage basins were a l so 
included in our study of the Niagara S i t e . An 
ad hoc ACD group analyzed the l i q u i d s , formulat­
ed a method for removal of contaminants, and 
developed the procedures needed for analyt ica l 
measurements. A very pract ical flowsheet was 
developed and success fu l ly tested in the labora­
tory . The gross alpha beta counts were reduced 
from 2 r l 0 5 Bq/L to l e s s than 50 Bq/L which 
more than met the release c r i t e r i a of 600 Bq/L. 
The treated e f f luent also met the State of New 
York discharge guidel ines for uranium, f luoride , 
and toxic metals . The Bechtel s taff i s purchas­
ing tank car lo t s of the chemicals required for 
treat ing the f i r s t basin in early FY-84, using 
Che 0RNL procedure. 

The determination of metals and organics at 
trace l e v e l s in l o c a l surface waters assumed new 
s igni f icance this year. The intensive survey of 
e f f luents from 0RNL f a c i l i t i e s «t the Y-12 area 
resulted in approximately 8000 additional anal­
yses during a s i x week sampling program. Im­
proved methodology was required to meet s t r i n ­
gent regulations for PCB, methoxychlor, a ldr in , 
l indane, heptachlor, and heptachlor epoxide at 
the nanogram leve l in water. A revis ion of the 
EPA f l o r i s i l column was needed to obtain s u i t ­
able specimens for the PCB ana lys i s . 

Other nonrootine development a c t i v i t i e s 
-.ere a demonstration that a DOD procedure for 
determining phosphorus in butylrubber was not 
adequate, measurement of 2-ethyl hexanol in LiBr 
reactor coolant , determination of s ix-separate 
organic cracers in groundwater measurements, 
determination of carbonate-bicarbonate rat ios in 
clay to be used as natural barriers in land­
f i l l * , and measurement of organic acids in 
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surface water. A l i thium metaborate microfusion 
method was developed to prepare s o l i d materials 
for ICP ana lys i s while s t i l l retaining the s i l i ­
con for quant i tat ive a n a l y s i s . A gas chromato­
graphic technique for measuring the free s i l i c o n 
content of minerals was re -e s tab l i shed . Ac­
countab i l i ty measurements of iridium in scrap 
material were provided by three separate methods 
with exce l lent agreement between the methods and 
with the vendor. 

The induct ively coupled plasma fICP) spec­
trometer continued to be a v i t a l support t ech­
nique to major Laboratory programs. The spec­
trometer was used for measurement of trace 
impurities in high purity graphite (used for a 
new reactor core) and ana I ya i s of a larger 
number of surface and ground water samples and 
l y s i a e t e r extract s o l u t i o n s . 

Two new instruments now provide major im­
provements in analyt ica l c a p a b i l i t i e s . The JEOL 
120 CX transmission e lec tron microscope (TEH) i s 
f u l l y operational and has TEH, x-ray elemental 
a n a l y s i s , and e lectron d i f fract ion c a p a b i l i t i e s . 
A PCT System 4 x-ray fluorescence ana.ycer was 
purchased with design s p e c i f i c a t i o n to permit 
easy interconnection for use with our ISI and 
AMR scanning electron microscope or to the JEOL 
transmission instrument. The console i s on 
wheels to ensure mobi l i ty , and i t i s a l so cap­
able of expansion to provide quanti tat ive tube 
exc i ted x-ray fluorescence a n a l y s i s . 

The Analytical Chemistry Divis ion emergency 
response team again provided rapid i d e n t i f i c a -
t ionc of sp i l l ed o i l s and organic materia ls 
within the required 4-hour response time. The 
team responded to an August 3-4 f i sh k i l l in 
White Oak Creek and, with cooperative analyses 
by the OftGDP GC-MS f a c i l i t y , the complex organic 
waste was ident i f ied m» acetaldehyde, freon 11, 
freon 113, and butyl c e l l u s o l v e . The OBNL 
Department of Environmental Management s t a f f 
then determined by store* issue record* that no 
UCC-ND f a c i l i t y used acetaldehyde, and that the 
f i sh k i l l was probably due to dumping by an out-
aide source. The same emergency response team 
performed measurements to assure no contamina­
t ion of the local surface vater by a ldr in , 
endrin, l indane, heptachlor or heptachlor 
epox ide. 

Our data management and sample transection* 
system wa* s ign i f i cant ly improved. Rapid re­
t r i e v a l of spec i f i c customer charges, together 
with spec i f ic type* and number of each type of 
analy*is provided for each customer charge, 
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g r e a t l y reduced the e f for t s required to produce 
monthly time charge granaries . 

(C. S. Alley, J. E. Attrill, I. D. Bible, H. 0. 
Davie, H. V. Dunn, C. Feldman,* J. H. Hackney, 
D. R. Seine, B. Brilpot, J. C. Price, W. P. 
Rogers, K. I. ifebb). 

' A n a l y t i c a l Methodology Section 

n n i o n m u . AIALTSIS UBOIAXOIT 

H. M. Ferguson 

The Environmental Analysis Laboratory (EAL) 
provides technical support for the Cnvironaental 
Sciences Div is ion (ESD), other ORHL d i v i s i o n s , 
and outs ide organizat ions. Approximately 50,000 
a n a l y t i c a l resu l t s were reported during th i s 
year with fewer s ta f f members than the previous 
year . 

Because the ESD was involved with several 
environmental mercury projects for one DCC-ND 
f a c i l i t y , the mercury lab has been extremely 
busy. These projects required the analys i s of a 
wide var ie ty of environmental materials ( s o i l s , 
water, h a i r , air f i l t e r s , and aquatic animals) . 
A major e f fort was required to measure the 
mercury in the discharge from seme ORHL f a c i l i ­
t i e s for the ORNL Department of Environmental 
Management. These programs generated numerous 
samples for mercury analyses . Fast turnover 
time and a heavy qual i ty assurance burden were 
required for this work. To meet these program 
commitments, i t was lecessary that personnel 
work overtime and reschedule vacat ion. The 
acqu i s i t i on of an ion chromatography instrument 
provided a much needed new analyt ica l capabi l i ty 
for the group. The instrument has been in con­
stant use since October. Although i t w i l l be 
used to support a l l programs, an acid rain 
project was the primary user. The instrument 
was used to determine f luor ide , ch lor ide , 
n i t r a t e , phosphate, and su l fa te in s o i l leach-
a t e s , s o l i d waste leachates , stream and through-
f a l l samples. The determination of su l fa te i s 
one of the major concerns of the acid r s ; n prog­
ram. Previously, many problems were encountered 
with the spectrophotometry method (methylthymol 
blue) for su l fate a n a l y s i s . Organic rich sam­
p l e s , phosphate, and pH a l l presented problems. 
This technique determines su l fate in the ppb 
concentration range and overcomes a l l ot these 
problem*. Ion chromatography wi l l a l so be used 

in the future to analyze samples for organic 
a c i d s . 

A method to determine fluoride in s o i l s for a 
Rational Park Service project was inves t iga ted , 
completed, and placed in operation. The proce­
dure determines fluoride with a fluoride ion-
s e l e c t i v e electrode by the method of standard 
addit ion, following fusion with l ithium metabor-

Graphite furnace analyses were improved by 
the use of a platform and matrix modif icat ion. 
Increased s e n s i t i v i t i e s and fewer interferences 
were observed for many elements. These tech­
niques were used ex tens ive ly for continued 
support of the OBHI. Industrial Hygiene Depart­
ment. Lead waa determined in blood and ur ine . 
Air f i l t e r s were analyzed for cesium in the ppb 
concentration range for the Solid State D i v i ­
s i o n . 

After overcoming many instrumental and chemi­
c a l problems, we placed a gaseous hydride method 
for the determination of to ta l arsenic and tota l 
selenium in operation. Less than one nai ^ram 
per mL of arsenic and selenium can be determined 
by this method. Several hundred samples were 
analyzed for the Chemical Technology Div is ion . 
Also, numerous samples were analyzed for an ORNL 
program monitoring l iquid e f f l u e n t s . 

A very large portion of the group's work for 
t h i s year continued to come from the Terrestr ia l 
Ecology Sect ion of the ESD. Programs producing 
large numbers of samples were the acid rain 
harvest s t u d i e s , the Walker Branch Watershed 
mineral cycling s tud ies , and a project to es tab­
l i s h the e f fec t -' acid rain on forest nutri 
e n t s . These programs were funde-* by the 
Environmental Protection Agency, the Department 
of Energy, and the Electr ic Power Research 
I n s t i t u t e . Aqueous ( throughfal l , s o i l leach­
a t e s , dry depos i t ion) , s o i l , and plant t i s sue 
samples were received from these projec t s . 
Aqueous samples were routinely analyzed for 
calcium, sodium, magnesium, potassium, aluminum, 
phosphorus, n i t r a t e , ch lor ide , s u l f a t e , and 
Kjeldahl nitrogen. 

(L. S. Rarringer-, <?. J. Morton, V. R. Muttiek, 
J. V. Wade) 
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LOV-UVEL KADIOCBUCU. UU.TSIS 

T. C. Scott 

The Low-Level Radiochemical Analysis Group 
continues to provide support to OML and Unclear 
Div i s ion programs needing radioanalyses of nat ­
ural and man-made radionuclides in environmental 
and other types of materials at very low con­
c e n t r a t i o n s . This year, we have been required 
t o analyze a s ign i f i cant umber of samples that 
were qui te di f ferent and that required Modified 
procedures and/or techniques. 

Three radiation incidents at OML (an iodine— 
131 re lease into the waste treatment system, a 
sodium-24 re lease from. the HFIR, and a 
technetium-99m release into the sewage treatment 
system) created emergency s i tua t ions that 
required spec ia l a t t en t ion . The iodine-131 
incident involved the analysis of drinking water 
samples at a required s e n s i t i v i t y of 1 pCi/L on 
approximately 10 samples per day for over a 
month. Radiochemical separations on o n e - l i t e r 
samples followed by low-background beta counting 
were performed to acquire both the turn-around 
time (26 hours) and s e n s i t i v i t y (1 pCi/L) . The 
normal Se(Li) gaama-ray spectrometry method for 
iodine-131 wa» not used because of the l imited 
number of detectors (three) and the counting 
time necessary for 1 pCi/L s e n s i t i v i t y i s 24 
hours. Since the s e n s i t i v i t i e s for sodium-24 
and technetium-99m were much higher, Ge(Li) 
gamma-ray spectrometry was used for these 
determinations. 

Biota samples ( f i s h , frogs, and t u r t l e s ) were 
analyzed for uranium isotopes in a program to 
determine the environmental e f f e c t s of the oper­
at ions of one Nuclear Divis ion f a c i l i t y . 
Special arrangements in laboratory operations 
and modification of ashing and radiochemical 
procedures were made to provide the requested 
data an<? to meet the r igid schedule. Concentra­
t ions of the uranium isotopes ranged from 0.02 
to 3 Bq/kg in these samples. Sediment samples 
taken for the same purpose as the above biota 
a l s o required r ig id scheduling in order to 
determine ^he concentrations of s troniun-90, 
neptunium-237, technetium-99, and the isotopes 
of uranium, thorium, and plutonium so as to meet 
deadlines for reports going to DOE and an i n t er ­
agency committee. Radioact iv i t ies in th» s e d i ­
ments were orders of magnitude higher than those 
in the b iota . 

Three other projects involving the analysis 
of s o i l s , sediments and water for most of the 
above radionuclides plus tr i t ium were a l so on 
very t ight schedules so that data could be used 
in Laboratory reports or open l i t era ture publ i ­
c a t i o n s . Two of these projects were associated' 
with ORHL burial grounds and trench areas . Con­
centrations of radionuclides in samples from 
trench-7 were found to be considerably higher 
than those we customarily find in most samples 
( s ee ORRL/TM-M39, "Chemical, Geological , and 
Hydrological Factors Governing Radionuclide 
Migration from a Formerly Used Sewage Trench: A 
Fie ld Study"). S o i l s from the burial ground 
were analyzed primarily for jtrootiomr-90 to 
determine the d i s t r i b u t i o c of radionuclide* in 
the burial ground. Core samples from r.ites 
re lated to the Decontamination and Decoam>:.»sion-
ing (D and D) Program were analysed CO furnish 
information on strontiun-90 and transurauic con­
centrat ions . A TM report t i t l e d "Radiological 
Characterization of Homogeneous Reactor exper i ­
ment Ho. 2 F a c i l i t i e s and Vic in i ty at 08VL" ( in 
preparation) w i l l present resu l t s of our 
e f f o r t s . 

Some of the more unusual analyses and mater­
i a l s we have dealt with t h i s year are carbon-14 
and trit ium in so l ids such as resin and char­
coa l ; n ickel -63 and iron-55 in s imilar s o l i d s 
and l iqu ids ; sulfur-35 in s t sb le sulfur (at very 
low spec i f i c a c t i v i t y ) ; phosphorus-32 in large 
sulfur wafers; radon-222 and radium-226 in i 
li-<»» variety of materials such as s l a g , mixed 
carbonatei , and lead; and carbon-14 and tr i t ium 
in a variety of waste organic mater ia ls . 

A special project for RRC i s nesring com­
ple t ion at th i s time. This project involved the 
bioassay of uranium, plutonium, and thorium ir» 
urine samples at very low concentrations. Our 
part ic ipat ion in the project was primarily con­
cerned with "bead loading" for determining these 
elements by isotope d i lu t ion mass spectrometry. 
A prime goal was to determine uranium in urine 
at a concentration of 0.1 ng/ml with a 10Z 
uncertainty. We reach th i s goal by taking 
extreme care to lower "blank" l e v e l s . This work 
i s being published as an ORRL-TM report. 

Even though we have had a larger variety of 
work this year, a major portion of our support 
e f fort ccntinues to be devoted to the analysis 
of various environmental materials from monitor­
ing and survei l lance programs for s t s tutory 
purposes. The materials normally analyzed are 
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w«t_T, vegetat ion , s o i l , f i s h , small animals, 
acd various types of f i l t e r s and charcoal . The 
• s j o r radionuclides determined are iodine-131, 
strO3tinat-90, cesium-137, coba l t -60 , and the 
i sotopes of uranium, thorium, and plutonium. 

(L. D. Bible, P. S. Gouge. C. C. Granger, If. C. 
Masrey, H. P. Hug, S. B. Prettvood, A. J. 
Weinberger] 

SPECIAL PROJECTS 

J . S. Eldridge 

A c t i v i t i e s in the Special Projects Croup 
continue to focus on technical support and ap­
pl ied research in a var ie ty of programs related 
t o environmental surve i l lance and decontamina­
t ion and decommissioning. lunding i s provided 
mainly by the Department of Environmental Man­
agement from the Environmental and Occupational 
Safety D iv i s ion . 

Assistance during radiological emergency 
d r i l l s has been provided for three formal exer­
c i s e s during the past year. The Radiological 
Assistance Program (RAP) of the Department of 
Energy-Oak Ridge Operations (ORO) provides per­
sonnel and radiological measurement equipment 
for emergencies upon request from those s tates 
within the ORO j u r i s d i c t i o n . A simulated nu­
c lear weapon accident exerc ise (Nuwax-83) was 
conducted at the Nevada Te.'t S i te in which ths 
DOE-RAP team ass i s ted the Commonwealth of Vir­
g inia in a two-week d r i l l . Pield and labora­
tory measurements of Ra-233 and Pd-103, simu­
lants for Che Pu-239 and Am-241, were made under 
accident condit ions . Other federal agencies 
including DOD, FEKA, and EPA participated in the 
e x e r c i s e . The second emergency response was 
performed at the Sequoyah Nuclear Plant annual 
exerc ise near Chattanooga, Tennessee. The DOE-
RAP team performed f i e ld sampling for environ­
mental materials ( a i r , s o i l , vegetat ion , e t c . ) 
along with laboratory a s ' a y s . The Sequoyah 
exerc ise lasted for two days and our p a r t i c i ­
pation was in support of the Tennessee State 
Health Department. The third emergency response 
by the DOE-RAP team was to the s i t e of the 
Surrey Nuclear Plant near Newport News, Virgin­
i a . Again, both f i e ld sampling and laboratory 
ass is tance were provided to the Commonwealth of 
Virginia Health Department, Personnel from the 
Special Projects Croup operated Che onsi te f ie ld 
iaboratori-s during a l l theae exerc i ses and 

participated in a two-day emergency preparedness 
workshop at DOE-ORO. 

Ear l ier studies on the l eve l s of r a d i o a c t i v i ­
ty in small animals were concentrated on road-
k i l l e d deer for the most part. In those s tud­
i e s , nondestructive gamma-ray spectrometry 
provided data on Cs-137 concentrations in muscle 
and l i v e r . The rad ioact iv i ty l e v e l s in a l l 
road-ki l led deer were low; however, manure from 
deer found near a contaminated disposed s i t e was 
found to contain moderate l e v e l s of Sr -90 . 
Based on th i s observation, we co l l ec ted rabbits 
in the v i c i n i t y of the suspected source that 
produced the contaminated manure. Cerenkov 
counting of wet-ashed bone samples was used for 
the quant i tat ive determination of Sr-90 i n 
t i sanes obtained at autopsy. Rabbits accumula­
ted Sr-90 t o l e v e l s of 3000-TvOO picocuries per 
gram in bone. Future work w i l l involve animal 
c o l l e c t i o n s at variable radial distances from 
the contamination to determine the number of 
animals using the water source. Attempts to 
capture pregnant doe w i l l be made in T d e r to 
determine Sr-90 concentrations in rabbit f e t u s ­
e s . 

Deer studies have been expanded to include 
the thyroid as a bioindicator for radio iodine . 
All road-ki l led deer thyroids fron the Oak Ridge 
Reservation since Hay 1983 contained 1-115 i n 
concentrations of 3-100 pCi/g ( freeze-dr ied 
weight ) . Since I-I25 i s no longer produced at 
ORNL, the s c j . e e of the 1-125 in the glands waa 
not readily apparent. By p lot t ing the locat ion 
of each animal on an area map along with 1-125 
concentrat ions, it was found that those animals 
(5) containing tlie highest concentration of 
1-125 were k i l l e d near the eaat boundary of 
ORNL. Since the prevai l ing winds are from west 
to e a s t , the 1-125 was evidently or ig inat ing 
from ORNL. Records of purchase requ i s i t i ons 
shaved 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 th i s nucl ide . In addition to 
the 1-125 va lues , several glands co l lec ted from 
deer after a reported re lease of 1-131 on August 
22 showed concentrations of 1-131 up to 200 
pCi/g. 

Decontamination and decommissioning plana for 
16 f a c i l i t i e s at ORNL require a determina- t i on 
of the overall extent of radioactive contamina­
t ion at each f a c i l i t y or s i t e . For th i s pur­
pose, "walk-over" surveys, surface t o i l samp­
l i n g , and core dr i l l ing for subsurface* sampling 
were performed. Such a c t i v i t i e s produced about 
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800 individual samples, each requiring a deter­
mination of cross radioactivity levels. This 
gross level was necessary in order to select 
those samples requiring aore detailed analyses. 
About 250 samples were selected on the basis of 
the gross screening method. These saaples were 
processed for quantitative gamma-ray analysis as 
well as destructive analysis for Sr-90 and 
transuranic elements. The information provided 
by the survey will be incorporated into 
engineering plans for the actual clean-up 
procedures. 

(g. A. Trolley, Peter Stegnar*) 

•IAEA Visiting Scientist from Yugoslavia. 

aCTTTATIOB AJULTSIS 

J. F. Emery 

The Activation Analysis Croup provides gen­
eral neutroc activation analysis (RAA) services 
for a number of Laboratory divisions and pro­
grams. 

Multielement KAA was used to establish the 
elemental content of soil sample* from Hiroshima 
and Nagasaki to assist in the reassessment of 
atomic bomb radiation dosimetry in Hiroshima and 
Nagasaki. The number of determinations of uran­
ium fn soil samples from the FUSHAP program by 
the delayed neutron counting method totaled 
about 1700, down about I5Z from laat year. How­
ever, the determii.it ion of oxygen by 14 KeV 
neutron activation more than doubled this year. 
The materials analyzed for oxygen were mostly 
SiC, T1B2, and coal derived hydrotreated 
napthas. Uranium and thorium determinations in 
semiconductor related materials increased sub­
stantially. The device-encapsulating or potting 
material, the polyimide starting materials, 
S1O2, and aluminum were analyzed. It was 
necessary to develop a better separation 
procedure for U and Th from large quantities of 
Sb and Br. The final potting materials contains 
about IX Sb and Br added along with Si, The W 
and Th content of thia material waa usually less 
than 0.5 ppb. Hair from a group of Y-12 employ­
ees, along wiih a similar group from 0R1O., was 
analysed for Hg by KAA and atomic absorption 
spectroscopy. In the ares of fuel reprocessing, 
we provide geama-r*y •pectrometric and NAA of 
fuel dissolvsr solutions and residue*. We also 
provide assays of special and/or development 

radioisotope products produced by the Operations 
Division. An example is the determination of 
impurity activities and assay of Ea-233 and 
Pd-103 used is th»» Xuwax-*S exercise in Hevada. 

Our "work for cth»rs" activities increased 
fro* 1/4 of a man-year «»f effort in 1982 to 1/2 
of a man-year in 1983. The outside customers 
were Texas Instruments, Florida Power and Light 
Co., DuPcut, Cominco Electronic Materials, 
Harbison-walker, Sun Oil, OOP, Inc., University 
of Tennaessee and Tennessee Unclear Services. 

One of the special projects we were invol­
ved in this year was the design of a radio­
tracer experiment to determine residence times 
in the liquid and gas phase in the reactor at 
the Vilsonville, Alabama solved* refined coal 
pilot plant. This was a collaborative effort 
with the Chemical Technology, Operations, and 
Instrumentation and Controls Divisions, ire are 
alao providing technical support to the Chemical 
Technology Division in a study, supported by 
m c , ot the deposition of fission products from 
serosols. The fusion blanket experiment contin­
ued through June 1983, This experiment was an 
io-pile irradiation of L1AIO2 to test the re­
covery of tritium. The irradiation began March 
11, 1983 and ended June 13, 1983. Approximately 
36 curies of tritium was produced and recovered. 
This waa a collaborative effort with the Energy 
Technology Division of OKin. and Argonne Rational 
Laboratory. 

.1 
(P. P. Dyer, L. C. bate, and X. J. Sorwhetttt) 
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QUALITY ASSURANCE, SAFETY, AND TABULATION OF ANALYSES 

W. R. Laing 
P. L. Howell 
C. S. HacDougall 
A. L. Harrod 
R. E. Jone* 

QOALITT ASSURANCE 

Respons ib i l i ty for the qual i ty of work done 
within the f ive sec t ions of the Analytical 
Cheaistry Div i s ion f a l l s to the respect ive 
supervisors . Because of the d ivers i ty in types 
and scopes of work done in these s e c t i o n s , 
several means are used to assure qual i ty . The 
annual qual i ty ssjurance report (ORNL/CF-83/297) 
comprises a c o l l e c t i o n of statements from each 
group and/or laboratory, encompassing (1) scope 
of work, (2) qual i ty assurance program and 
procedures, ( 3 ) qual i ty assurance compliance 
information and data, and (4) standard reference 
materials and t h e i r sources. Included is s 
statement summarizing control samples prepared 
and d is tr ibuted during the reporting period and 
the qual i ty l eve l obtained with these internal 
control (reference) standards. TaMe 6.1 shows 

the qual i ty l e v e l for each of the part ic ipat ing 
laboratories within the d i v i s i o n and compares 
the resu l t s with those from the previous year. 
L i s t s of the di f ferent control programs and the 
number of resu l t s reported for each are giten in 
Tables 6 . 2 and 6 . 3 . During 1983 control de ter ­
minations increased by 16Z; control programs 
increased 41 . Analytical work i s summarized in 
table 6 . 4 . 

During t h i s reporting period f ive internal 
qual i ty assurance audits of fcCD groups were 
conducted. External audits included one by the 
UCCND Environmental Programs Review Committee 
and four audits of the Nuclear Coatings Program 
by. customer*. 
f The Anslyt ical Chemistry Divis ion Quality 

Jssurance Program manual and the Nuclear 
Coatings Program QA manual have been rewritten 
and issued. 
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Table 6.1 Distributioo of control tests by service 
laboratory for Oct 1982 through Sept 1983 

Number of control results 1982 1983 

Laboratory Total 
Outside 

fixed limits 
Quality Quality level 
level (Z)« 

General and Environmental 
Analysis Laboratories 

Chevies! and physical 626 
analysis 

Environmental 467 
analysis 

Radioactive Materials 
Analysis Laboratories 

Radioactive materials 417 
analyses 

Transuranium 278 
analyses 
Total 1788 

45 

32 

10 

11 

Quality level, X no. results in control 
total no. of resull x 100 

91S 931 

87Z 93X 

97Z 

88Z 

91Z 

98Z 

96Z 

I 
Tsble 6.2 Control Samples Prepsred for 

Oct 1982 through Sept 1983 

Method 
Number of 

control elements 
Number of Concentration 

control solutions range (mg/ml) 

Atomic absorption 
spectrometry 

14 

Coulometry 1 
Count, alpha 1 
Fluorometry 1 
Cravimetry 3 
Cravimetry (Leco) 2 
Ion chromatography 7 
Inductively coupled 
plasms (ICP) 

30 

Infrared absorption 
spectrophotometry 

I 

Spectrophotometry 10 
Volumetric titrimetry 10 

X-ray flu- ttcence 
spectrometry 

7 

Total 87 

16 0.002-0.250 

4 8-12 

2 0.03-0.05 

4 0.001-0.010 

7 2-75Z 

4 100-800 u t i t 

4 0.001-0.060 

6 0.001-0.150 

4 0.004-0.015 

22 0.0001-5.0 

21 (scid)O.l -
7 normal, 
2-120 

13 0.50-150 

107 
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Table 6.3 Diatributioa of control results 
by method for Oct 1982 through Sept 1983 

Method of analysis 

Atonic absorption 
spec t rose try 

Coulonetry 

Count, alpha 

Fluoroaetry 

Graviaetry 

Gravimetry (Leco) 

Ion chromatography 

Inductively coupled 
plasma (ICP) 

Infrared absorption 
spectrophotometry 

Spectrophotometry 

Volumetric titrimetry 

X-ray fluorescence 

Number of 
control elements 

14 

1 

1 

I 

3 

2 

7 

30 

10 

10 

7 
87 

Number of 
control results 

314 

123 

109 

20 

66 

103 

349 

226 

321 

156 
1790 

SAFETY 

Employees of the division have accumulated 
2,480,737 workday hours since the last lost-time 
accident in 1972. This record is possible 
because of the excellent support of the ssr?ty 
program within the division. Approximately 
ninety percent of employe-., intended 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-house workshop on laboratory emergency 
procedures. Housekeeping and safety awareness 
within the division continue to improve. 

RADIATION SAFETY 

During the year, thr»>> analytical chemistry 
facilities, buildings 2026, J019-B and 2011 have 
been reviewed by the Radioactive Operations 
Committee. 

The Instrumentation and Controls Division 
personnel have complete) the calibration and 
maintenance of all sensors and controls for the 
ventilation system of building 2026. 
Engineering Division personnel have reviewed the 
existing ventilation system and have recommended 
modification and upgrading. 

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

TRi; Laboratory radiation exposure has 
decreased from 1300 mR/my in 1980 to 900 mR/my 
in 1983. The installation of shielded glove 
boxes for sample and waste handling which is 
p'mned for 1984 will further reduce exposure. 
Radioactive Materials Analytical Laboratory 
(RMAL) personnel exposure continues to be 90-100 
mR/my. 



Table 6.4 Summary of analytical work 

Organisation 

Number of results reported by 
Maaa and Radioactive Hate- General and 
Emission Transuranium rials Analytical Bio/Organic Environmental 

Spectrometry Laboratory Laboratory Analysis Analysis Total 

ORHL Unit 
Analytical Chemistry 
Biology 
Central Management 
Chemical Technology 
Chemistry 
Energy 
Engineering Physics 
Engineering Technology 
Environmental and Occupational 
Safety 

^ vironmental Sciences 
* i.ianc- and Materials 
Fuel Recycle 
Fusion Energy 
Health 
Health and Safety Research 
Information 
Instrumentation and Controls 
Laboratory Protection 
Metals and Ceramics 
Operat iona 
Physics 
Plant and Equipment 
Quality Assurance and Inapection 
Solid State 

OthfTs 
Protective Coating Testing 
K-25 and Y-12 
Miscellaneous 
Savannah River Laboratory 
Wort for Others 

9P2 4 506 
247 

12 
3,231 16,529 6,073 
502 120 214 

183 
330 10 

271 
542 
736 

1,021 

22 

224 

16 
44 
2 

2,155 

12 
1 

20,145 122 160 
9,473 9,351 3,717 
264 6 21 
207 
141 

2,879 1 

657 
4,763 
6,699 39 
942 

11 

98 
12 

359 

3,020 
269 

108 
566 

39,295 
8 

15,105 
17,440 
2,849 

69 
65 

9,068 

21,522 
101,550 

23 
945 
58 

832 
1,993 

14 
2,486 

12 
4,075 

799 
30 

1,342 
4 

1,214 

849 

40,885 
267 

15,117 
43,632 
3.685 

69 
248 

9,415 

24,558 
101,885 

25 
3,595 
600 

1,688 
7,560 

14 
3,513 

21 
24,31)2 
23,340 

321 
1,549 
145 

4,094 

657 
5,613 
6,738 
942 
11 

TOTAL 53,558 26,389 13,644 4,451 221,647 319,689 
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7- SUI'PLEHEMTARY ACTIVITIES 

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

ADVISORY CCHKITnC 

The cycle for the division's Information Keeting has been extended to 18 months; the next 
meeting will be in January 1984. The 1983 Advisory Commictee was composed of: 

H, B. Mark, Chemistry Department, University of Cincinnati, Cincinnati, OH. 
M. V. Rovotoy, Chemistry Department, Indiana UniversiCy, Bloomington, IN. 
J. W. Taylor, Chemistry Department, University of Wisconsin, Madison, WI. 
J. G. Crasselli, Standard Oil Company, 4440 Warrensville Center Road, Cleveland, OH. 

COmSOXTARS 

The following specialists were trought to QRNL on short-term consulting basis this past 
year a» part of our Seminar Program. Details of seminars are listed in Chapter 8. 

J. Cuertin, Electric Power Research Institute, Palo Alto, CA. 
M. Kaafaaa, Emory University, Atlanta, GA. 
P. Stegnar, Josef Steftr. Insticuce, Ljublijana, Yugoslavia. 
A. Zlackis, University of Houston, TX. 
D. E. Leydsn, Colorado State University, Fort Collins, CO. 
J. W, Jorgaesoa, University of North Carolina, Chapel Hill, NC. 

C. Mamantov and H. J. Sepaniak of Che University of Tennessee continued working in the 
division 4« sdjunct restST**! participants this year. 

W. H, W. Triftsnauser, Hochshule der Bundeswehr, Munich, FRC, worked ss a guest scientist 
with L. 0. Hulett and J. M. DaLe from April to September, studying positron spectroscopy. 
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RUnCIFATZO* I> OHL n-SDOS PtOCKaM 

The following d iv i s iona l people completed courses during the 1983 winter tern of the 
Continuing Education Program for S c i e n t i f i c and Technical Personnel: 

M-158D. Introduction t o System 1022 Data Base Management System: J . S. Eldfidge. 
M-310J. Introduction t o KCaystear-10: P. J . HuUius. 
M-100T. Iatrodactioa t o TOKXIAI IT: T. 6 . Scott and H. A. Teasley . 
H-3007. Intermediate lOtTEM IT: B. A. Teasley . 

The following courses were completed during the spring 1982 term: 

H-ISoX. Introduction Co System 1022 Data Base Management System: C. S. Al l ey . 
M-310K. Introduction t o the DBCsystc^-70: C. S. Alley and D. A. Costanzo. 
1-530. Personal Computers for Profess ional Dsa in IAD: J. S. Eldridge, B. W. Shaw, 

and V. D. Shu I t s . 

sTmar ASSIOMEKS 

B. A. Tomkins served as "Dean" for the d i v i s i o n ' s student guests during 1983. Two 
predoctorsl s tudents , Brisco Harvard and Huston E. Hovell continued t h e i r work in the Analyt ical 
Methodology Section as OIAD graduate research part ic ipants . Suston Hovell completed h i s 
appoicrmnt in August. 

The d iv i s ion maintains a subcontract with the university of Tennessee to enable advanced 
graduate students t o part ic ipate in environmental analys is programs. Donna Taylor Dixon worked 
for a short period in 1983 with the Mass Spectrometry Section at T-12 under t h i s contract . Also 
under t h i s contract, Chris P. Liebman worked with H. H. Crieat in the Bio/Organic Analysis 
Section u n t i l he received a "Q" clearance. He then moved to Y-12 t c work with P. J. Todd on 
organic SIMS s t u u i e s . 

John Vargo completed h i s appointment as an OIAU graduate reaearch participant and received 
h i s Ph.D. December 1983. He vorked with M. P. Haskarinec in the Bio/Organic Analysis Sect ion. 

SCMMEE PKOCUM 

During the summer, the d iv i s ion v i s host to a representst ive of the ORAU Undergraduate 
Research Program, which offers laboratory experience to exceptional co l lege s tudents . Perry 
Pe l l ech ia , St . Joseph's Col lege, vorked with M. P. Maskarinec in the Bio/Organic Analysis 
Section on appl icat ions of open-tubular l iquid chromatography. 

G1CA PBOCUM 

during the fall semester, two students were assigned to the division. Sarah H. Penton, 
Albion College, vas assigned to the General and Environaental Analysis Section to assist in 
preparing human blood specimens snd performing both inductively coupled plasms spectrometry 
(ICP) and neutron activation analysis (BAA) on the specimens. The Bio/Organic Analysis Section 
hosted Paul A. Oavid, Monmouth College, who worked with H. P. Maskarinec on the development of 
advanced chromatographic methods. 
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otn. CO-OP nocuit 

Gregory B. Hurst, University of Tennessee, finished his final cooperative quarter working 
with the fossil fuel program. 

SPECIAL AHAIDS 

V. S. Lyon was elected to the •ember grade of Fellow of the American Nuclear Society 
recognizing the msny contributions be has made to nuclear knowledge and understanding. The 
official presentation was made at the annual awards luncheon on Tuesday, June 14, 1983, at the 
Hestin Hotel in Detroit. Mr. Lyon also received the ASTM E-10 Honorary Member Award for his 
accomplishments in nuclear technology. This award was presented on June 28, 1983, in Colorado 
Springs, CO. 

Z6tb OBH./DOC coamncE oa 
AaUXYTICAL COHISTRY IS EHDCT TKCHVOLOCT 

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, academia, industrial institutions, and other government agencies. There were 
20 exhibits (41 representatives) and 26 booths. Topics emphasised during the meeting included 
lasers, mass spectrometry, and nuclear and plasma spectroscopy. Two poster sessions were 
conducted. 

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

AULTTICAL COMISTtT DIVISION 
SSfllARS AT OtML 

Speaker 

Cuertin, J. 
Electric Power 
Research Inst., 
Palo Alto, CA 

Title 

"Dark Suns and Moons" 

Date 

Mar. 14, 1983 

Kaufman, M. 
Emory Univ. 
Aclanta, GA 

"Chemistry and Spectroscopy 
of Atomic Halogen Recombi­
nation Reactions" 

Apr. 12, 1963 

Scegnar, P. 
Josef Stefan 
Inst., 
' jublijsns, 
Yugoslavia 

"Analytical Chemistry 
Applications in Environ­
mental Reasearch" 

Apr. 18, 1983 
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AIALTTICAL « H m MTISXCfi 
t o n u s AT om. 

Speaker 

Zla tk i s , A. 
Univ. of 
Houston, TX 

teyden, D. E. 
Colorado State 
Univ. , Fort 
C o l l i n s , CO 

Jorgenson, J. W. 
Univ. o f forth 
Carolina, 
Chapel B i l l , K 

T i t l e 

"U- rr i Trace C. C. Analysis 
by Use of Large On-Colosm 
Inject ion with Bonded 
Capillary Coluans" 

"Applications in X-Ray 
Spectroaetry" 

"Capillary Zone Elec tro ­
phoresis" 

Date 

May 11, 1983 

June 8 , 1983 

MOT. 9 , 1983 

ACS LECTUtt SHIES 

The d iv i s ion sponsored a second suaaer lecture s e r i e s t o present in-depth lectures on 
current analyt ica l techniques. 

Speaker 

Gedcke, D. , Kel ler , J. M. 

Ramsey. J . M. 

Kaskarinec, M. P. 

Todd, P. J. 

Title 

"Advances in X-Ray Spectros­
copy and Hev Instruaentstion 
for Highly Radioactive Sanples" 

"Hew Laser Techniques for Analytical 
Cheaistry" 

"HPLC or What Is In an Acronym" 

"Organic Mass Spectroaetry at ORNL" 

Pate 

June 24, 1983 

July 8, 1983 

July 29, 1983 

Aug. 12, 1983 
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APDITKWL nonssiouL ACTIVITIES 

ATOILL, j . i . 
Advisory Coaadttee: 
Member: 

Sample Coordinator: 

Subcommittee E-38.01 on Energy, ASTK 
ASTM Coaaittee E-38 on Resource Recovery 
ORHL Emergency Oil Spill Response Team 
ACD/Department of Environmental Manageaent 

BOTXS, J. L. 
Divis ion Ass i s tant 

Representative: 
Material Balance Area Representative for Nuclear Materials 

Manageaent 

Meaber: ACD Seminar Cnaaictee 

BROOKSIAJK, R. P. 
Chairaaa: 
Meaber: 

Task Group on Methods of Coatings Analysis, ASTM D-33 
ASTM Coaaittee D-33, Protective Coating and Lining Work 

for Power Generation Facilities 

Meaber: Planning Coaaittee, 26th ORML/DOE Conference on Analytical 
Cheaistry in Energy Technology, Knoxville, TH, Oct. 
11-13, 1983 

CAETIX, J . A. 
Advisory Board: 
Adviaory Panel Meaber: 

Laboratory Coordinator: 
Meaber: 

Secretary: 

Syaposiua Organiser: 

Analytical Chemistry 
DOE/ISA Laboratory Advisory Group for Effluent Research 

(LAGER) 
ISPO Prograas 
Coaaittee C-26, Nuclear Fuel Cycle, and C-26:OS, 

Test Methods, Task Group Leader, Micro Analytical 
Techniques, ASTM 

Subcoaaittee C-5:05, Analytical Task Group (Reactor Crade 
Graphite), Coaaittee C-S, Manufacturer of Carbon and 
Graphite Products, ASTM 

Syaposiua on Analytical Cheaistry of Nuclear Safeguards 
184th National ACS Meeting, Kansas City, HO, Sept. 1982 

GATOR, J. E. 
Co-Chairman: 

Meaber: 

Vibrational Spectroscopy Subgroup of UCC Analytical 
Specialists'Croup 

ACD Computer Utilization Committee 
ACD Long Range Planning Coaaittee 

cmimg, w. B. 
Lecturer: 
Member: 

ORAU Traveling Lecture Program 
ACD Long Range Planning Coaaittee 
ASTM Committee E-42, Surface Analysis 
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coons, J. H. 
Member: OHHL Management Information Committee 

COSXmKO, D. A. 
Member: ASTM Committee C-26, Nuclear Fuel Cycle, and Subcoaadttee 

C-26:05, Method* of Teat 

HU, J. H. 
Co-organizer: 

Lecturer: 
Member: 

Symposium on Implementations of Monoenergetic Poaitrons in 
Fundamental and Applied Science, 1983 Annual Meeting of 
AAA, Detroit, Michigan, May 26-27, 1983 

OHAO Traveling Lecture Program 
ACD Solida/Surfacea Characterization Teaa 

D. L. 
Lecturer: 
Member: 

OSAD Traveling Lecture Program 
ACD Ad Hoc Committee on Computerization 

DYES, F. F. 
Member: ACD Seminar Committee 

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

EUWIDCE, J. S. 
Member: ACD Long Range Planning Committee 

Steering Committee, Environmental Radiation Section of 
Health Phyaics Society 

, J. F. 
Diviaion Sepreaeatative: Laboratory Emergency Sample Coordinator 

Diviaion Computer systems Security Officer 

FEUMA*, C. 
Fellow: 
Member: 

Scientific Editor: 

American Society for Teating and Materiala 
Atomic Abaorption and Emiaaion Spectroacopy Subgroup, Union 
Carbide Corporation 

Committee E-2 on Emiaaion Spectroacopy, ASTM, Subcommittees 
on Fundamental Methoda, Editorial Practices, and 
Nomenclature 

Optics and Spectroscopy (Engliah translation of Russian 
journal, Optika i Spektroskopita) 

PKIGUSOM, •. M, 
Diviaion Repreaentativ DCCND Environmental Analysis Committee 

COKEXRCn, D. E. 
Member: ACD Ad Hoc Committee on Computerization 

ACD Ad Hoc Committee on Robotics 
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CIUST, v. • . 
Consultant: 

Member: 

Department of Energy - BES 
Electric Power Reaearch Institute 
Environmental Protection Agency - IERL/TSO 
DOE Oil Shale Working Group 

, H. I. 
Advisor: 
Consultant: 

HAS panel 
Department of Energy (OHER) 

Brigham Young Dniveraity Grant Review 
Synfuels Chemistry Program Redirection 

Federal Trade Commission 
Cigarette Teating Methodology 

National Academy of Sciences Panel 
DOE Health and Environmental Effects Document 

National Cancer Inatitute 
American Health Foundation Grant Review 

National Institute of Environmental Health Services 
New York University Grant Reviev 

, D. R. 
Member: ACD Seminar Committee 

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

BIGGINS, C. E. 
ACD Ombudsman 

, R. W. 
Coordinator: ACD Metric Coordinator 

HDLETT, L. D. 
Coordinator: 
Co-organizer: 

ACD Solids/Surfaces Characterization Team 
Symposium on Implementation* of Monoenergetic Positrons in 
Fundamental and Applied Science, 1983 Annual Meeting of 
AAAS, Detroit, MI, Hay 26-27, 1983 

JENKINS, t. A, 
Consultant: 

Member: 

National I n s t i t u t e of Drug Abuse - Exposure of Animals 
to Concentrated Smokes 

ORNL Speaker's Bureau 

Joins, R. i. 
Division Representative: ACL Radiation Control Officer 

nun, J. M. 
Member: ACD Ad Hoc Committee on Computerization 

ACD Ad Hoc Committee on Robotics 
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ELATT, L. I. 
Associate Editor: 
Member: 

Chamical Biomedical, and Environmental Instrumentation 
Graduate Fellowship Committee of Division of Analytical 
Chemistry, ACS 

OCCHD Ph.D. Recruiting Teaa 
ACD Long Range Planning Committee 

LAImC, W. R. 
Chairman: 
Coordinator: 
Fellow: 
Member: 

Vice-chairman: 

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 
OSHL Pregrievance Committee 
Planning Committee, 26th ORML/DOE Conference on Analytical 
Chemistry in Energy Technology, Knoxville, TkT, October 
11-13, 1983 

OCCND Analytical Committee 
ASTM Committee CZ6, Nuclear Fuel Cycle 

HOW, V. S. 
Advisory Board: 
Chairman: 
Honorary Member: 
Member: 

Session Chairman: 

Regional Editor: 
Technical Program Chairman: 

Analyst 
Isotopes and Radiation Division, AMS 
Committee E-10, Nuclear Technology and Applications, ASTM 
Organizing Committee, 6th International Conference on Modern 
Trends in Activation Analysis 

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

Technical Program Committee, 5th International Conference on 
Nuclear Methods in Environmental and Energy Research, 
Mayaquez, Puerto Rice 

"Chemical Information Flow: Present and Future," Seattle 
ACS Meeting, March 22, 1983 

Journal of Radieanalytieal and Nuclear Chemistry 
26th ORNL/EOE Conference on Analytical Chemistry in Energy 
Technology, Knaxville, TN, Oct. 11-13, 1983 

MASKA1INEC, M. P. 
Member: ASTM E-19 Committee on Chromatography 

/.STM D-34 on Waste Dispossl 
ORNL Hazardous Waste Task Force 
UCCND Get Chromatography Specialists' Croup 
UCCND Liquid Chromatography Specialists' Croup 

McKOWH, B . 8 . 
Division Representative: Interplent Computer Communications Committee 

IANOT, J . M. 
Member: ACD Seminar Committee 

Planning Committee, 26th OMfWDOE Conference on Analytical 
Chemistry in Energy Technology, Knoxville, IN, October 
11-13, 1983 
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IOCS, I . B. 
Chairaaa: 

Meaner: 

OWL Graduate Student Se lec t ion Panel 
OSHL Post Doctorate Se lec t ion Panel 
ACD Seainar Ciiaaittee 
Edi tor ia l Advisory Board, Journal of BaduxmaU/tical and 

Huclear Chemist rg 
Fellowship Coaaittee, ACS, Divis ion of Analytical Chemistry 
OtRL Proposal Review Coaaittee 
OBJO. Technology U t i l i z a t i o n Coaaittee 
S c i e n t i f i c Advisory Coaaittee , International Conference on 

S c i n t i l l a t i o n Spectroscopy, Canada, 1982-1983 

tonnx. T. H. 
Chairaan: 
Lecturer: 
Member: 

ACD Seainar Coaaittee 
ORAU Traveling Lecture Series 
Prograa Coaaittee, 11th Annual PACSS Meeting 
Scholarship Coaaittee, Tennessee Valley Chapter, 
Vacuus Society 

ACD Solids/Surfaces Characterization Teaa 

American 

SCOTT, T. 6. 
Member: Coaaittee D-19, Hater, ASTM, and Subcommittee 4, Methods of 

Radiochemical Analysis 

1. V. 
Member: ACD Solids/Surfaces Characterization Teaa 

SaULTS, H. D. 
Consultant: 
Member: 

President: 

UCC Career Planning Program 
Advisory Committee, "Analytical Approach," Analytical 

Chemistry 
Canvassing Conaittee for the ACS Award for Creative Advances 

in Environmental and Technology 
Editor ia l Board, Analytiea Chimiaa Acta 
ORHL In-Souse Continuing Educ t ion Coaaittee 
Technical Services Committee, UCCND 
Sigma Xi RESA, Oak Ridge Chapter 

D. B. 
Coordinator: 
Member: 

ACD PhD Recruiting 
Planning C o u i t t e e , 26th OWL/DOE Conference on Analytical 

Chemistry in Energy Technology, Knoxville, TH, October 
H - 1 3 , 1983 

STtVAtT, J . H,, Jr. 
Divis ion Representative: 
Member: 

Task Leader: 

ACD Environmental Protection Officer 
ACD Solids/Surfaces Characterization Team 
ASTM C-26.02 nuclear Fuel Cycle Task: C-26.05 X-Ray 

Fluorescence Methods 
Manuscript Review Board for Analytical Chemistry Hicrobeaa 

Analysis Society 
International Working Croup "Analytical Standards of 

Minerals, Ores and Rocks" 
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STOKELT, J . R. 
Coordinator: ACD MS/BS Recruiting' 

i. P. J . 
Ifcaber: 
Coordinator: 

ACD Seadnar Cu—ittee 
ACD Award* 

, B. A. 
Coordinator: 

, t. L. 
Meaber: 

ACD University Relatioue 
HBS/DOE Analytical Characterixation Group 

ACD Long Range Planning Coaadttee 
DOE/ISA Laboratory Advisory Group for Effluent •eaear'-h 
(UGER) 

, « . B. 
Lecturer: OBAO Traveling Lecture Program 

, J . P . 
Rapporteur: "Spectroscopy of the Transplutonion Elements" Panel, Iforkahop 

on Future Directions i n Transplutooiun Elenent Research, 
National Research Council, Washington, DC, Feb. 2 -
Mirch 3 , 1983 
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8. PRESENTATION OF RESEARCH RESULTS 

As in past years, the division has actively responded to the changing priorities 
of the OKHL research effort by changing the emphasis of soae of its own programs or 
instituting new studies, the increasing concern with energy - cuclear as well as non-
nuclear - is reflected in the research results listed below. The multidisciplinary 
approach ret. tired in many such probleas is indicated by the number of papers and talks 
coauthored oy aeabers of other 08HL divisions. Such persons are designated by an 
asterisk. 

POH.ICATHMS 

AUTHOR 

Buchanan, M. V. 

Contributions to Books, Proceedings, and Reports 

ADTHOK(S) AMD TITLE PUBLISHED DT 

Buchanan, M. V,; Flanagan, J .* ; Rubin, I . B 
Cuerin, M. R. Effects of Hydrotreatment 
on the Composition of Mutagenic Fractions 
of a Coal-Derived Petroleum Substitute" 

Polynucl. Aramact-'t Hydro­
carbons, M. Cnoke and 
A. J . Dennis, Eds . , 
B a t t e l l e Press , 
Columbus, OB, 1983, 
t . 211 

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

Proa., Smoke/Obscurants 
Symp. Vti, Adelphi, MD, 
Apr. 26-28, 1983, 
p . 483 

Ho, C-h.; Guerin, M. R.; Buchanan, M. V. 
"Iso lat ion and Ident i f i ca t ion of Bioactive 
Constituents in Synfuels" 

Advanced Teehn. in Syn­
thetic Fuels Analysis, 
Wright, Weimer, and 
Fe l ix , Eds. , 1983, 
p . 24 

Buchanan, M. V.; Guerin, M. R.; Kao, C. L.*; 
Rubin, I . B.; Caton, J. E. "Comparative 
Spectroscopic Characterization of Synthetic 
Fuels" 

Avaneed Techn. in Syn­
thetic Fuels Analysis, 
Wright, Weimer, and 
Fe l ix , Eds., 1983, 
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acterisation of the Smokes of Selected U.S. 
Commercial Cigarettes: Tar, Nicotine, Carbon 
Monoxide, Oxides of nitrogen, Hydrogen Cyanide, 
and Acrolein 

ORHL/FTR-1621 
(Sept. 27, 1983) 

ORHL/TH-8749 
(Hay 1983) 

Kolladay, S. K. 

Cuerin, M. S. Analytical Chemistry Division ORNL/CF-83/40 
Research and Development Sumavy; February, (Mar. 1, 1983) 
1983, Bio/Organic Analysis Section 

Guerin, M. R. Analytical Chemistry Division ORNL/CF-83/229 
Research and Development Summary; June, 1983, (July 1, 1983) 
Bio/Organic Analysis Section 

Cuerin, M. R. Analytical Chemistry Division ORK./CF-83/322 
Research and Development Summary; October, (Nov. 1, 1983) 
1983, Bio/Organic Analysis Section 

J e n k i n s , R. A . ; White ( H o l l a d a y ) , S . K.; ORKL/TM-8749 
G r i e s t , W. H.; G u e r i n , M. R. Chemical Char- (M*y 1983) 
acterization of the Smokes of Selected U.S. 
Commercial Cigarettes: Tar, nicotine, Carbon 
Monoxide, Oxides cf Uitro'jen, Hydrogen Cyanide, 
and Acrolein 

Holmberg, R. V. Ho loberg , R. W.; Moneyhun, J . H . ; Gayle , T. M.* ORML/TM-8903 
Chemical Charaoterizition and Toxicological (Oct . 1983) 
Evaluation of Airborne Mixtures: Generating, 
Monitoring and Controlling Petroleum Aerosols 
for Inhalation Chamber Studies 

Howel l , P. L. Bsyrii, C. K*; Brooksbank, R. D . ; Howel l , P, L. ORNL/TM-8981 
The Calibration of Uranium and Plutonium in (Dec . 1983) 
Hitric Acid Solutions for X-Ray fluorescence 
Analysis 

J e n k i n s , R. A. J e n k i n s , R. A . ; White ( H o l l a d a y ) , S . K.; ORNL/TH-8749 
G r i e s t , W. H.; C u e r i n , H. R. Chemical Char- (May 1983) 
acterization of the Smokes of Selected U.S. 
Commercial Cijarcttcs: Tir, Hiiotinc, Cirbon 
Monoxide, Oxides of nitrogen. Hydrogen Cyanide, 
and Acrolein 
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AUTHOR ADTBOB(S) AMD TITLE REPORT HO. AID DATE 

Jenkins, R. A. Jenkins, R. A. Report of Foreign Travel of 
R. A. Jenkins, Research Staff Member, Bio/-
Organic Analysis Section, Analytical Chemistry 
Division. 

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

Kel ler , J. M. Kel ler , J . M.; Sparks, C. J . Jr .* Evaluation ORNL-5971 
of a Wavelength Dispersive X-Bay System for the (Sept. 1983) 
Determination of Uranium and Plutonum in Highly 
Radioactive Solutions 

Rivers, A. L.*; Ke l l er , J. M. Initial Studies ORHL/CFRP-84/16 
in the Development of Advanced Processes and (Dec. 1983) 
Equipment for the Management of the Vastemters 
Generated During the Hashing of the Gel Spheres 
Produced by Internal Gelation 

Laing, H. R. Laing, U. R. Analytical Chemistry Division ORNL/CF-83/61 
Monthly Rep-;-t for March, 1983, Radioactive (Apr. 1, 1983) 
Materials Analysis Section 

Laing, V. R. Analytical Chemistry Division 
Monthly Report for July, 1983, Radioactive 
Materials Analysis Section 

Laing, W. R. Analytical Chemistry Division 
Monthly Report for November, 1983, Radioactive 
Materials Analysis Section 

ORKL/CF-83/248 
(Aug. 1, 1983* 

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

Laing, W. R. Quality Assurance Report of the ORNL/CF-83/297 
Analytical Chemistry Division, October 1982 (Oct. I , 1983) 
Through September 1983 

Lyon, W. S. Lyon, W. S. Analytical Chemistry Division 
Research and Development Swmary for August, 
1983, Analytical Methodology Section 

ORNL/CF-83/277 
(Sept. I , I983j 

Lyon, 'A. S. Analytical Chemistry Division ORNL/CF-83/84 
Research t.nd Development Summary for April, (May 2, 1983) 
1983, Ano1\iti-.1 Methodology Section 

Lyon, W. S. Analytical Chemistry Division ORNL/CP-82/332 
Research and Development Summary for December, (Jan. 1, 1983) 
1982, Analytical Methodology Section 

Katkarinec, H. P. Brown, D. K.*; Maskarinec, H. P.; Larimer, 
F. W.*; Francis , C. W.* Mobility of Organic 
Compounds from Hazardous Wastes 

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

White, C. M.*; e t a l . * ; Maskarinec, K. P. 
Development of an Analytical Method for the 
Determination of Organic Compounds in fossil 
Fuel Aqueous Leaahates 

DOE/PETC/TR-84/1 
(Oct. 1983) 
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AUTHOR AUTHOR(S) AMD TITLE 

Honeyhun, J . H. Rubin, I . B . ; Buchanan, M. V . ; Honeyhun, J . H. 
Chemical Characterization and Toxicological 
Evaluation of Airborne Mixtures: Chemical 
Characterization of Combusted Inventory Bed 
and Violet Smokes Hixec 

REPORT NO. AMD DATE 

ORHL/TH-8810 
(July 1982) 

Holnberg, R. W.; Honeyhun, J. H.; Cayle, T. M.* 
Chemical Characterization and Toxicological 
Evaluation of Airborne Mixtures: Generating, 
Monitoring and Controlling Petrolein Aerosols 
for Inhalation Chamber Studies 

Olerich, G. Olerich, G.; Buchanan, H. V. Compilation of 
Mass Spectra of Sitrogen-Containing Aromatics 

Rubin, I . B. Rubin, I . B . ; Buchanan, H. V . ; Moneyhun, J . H. 
Chemical Characterization and Toxicological 
Evaluation of Airborne Mixtures: Chemical 
Characterization of Combusted Inventory Bed 
and Violet Snakes Mixes 

0RHL/TH-8903 
(Oct. 198') 

ORHL/TH-8855 
(Sept . 1983) 

ORHL/TM-8810 
(July 1983) 

Smith, D. H. 

Stokely , J . R. 

Strain , J. I. 

Rubin, I . B . ; Buchanan, M. V. Chemical Charac­
terization and Toxicological Evaluation of 
Airborne Mixtures - Chemical Characterization 
of Arty Colored Smokes: Inventory Smoke Mixes 
'.Red, Violet, lelloa and Green) 

Smith, D. H. Report of Poreign Travel 

Stokely, J. R. Analytical Chemistry Division 
Swmary Report: General and Environmental 
Analysis Section 

Stokely, J. R. Analytical Chemistry Division 
Summary Report: General and Environmental 
Analysis Section 

Boatick, D. T.; Strain, J. E. The Electro-
reduction and Photometric Detection of Lo-J-
Leoel Uranium in Aqueous Purex Solutions 

Strain, J. E . ; Boirick, D. T. The Evaluation 
of the Spectrophotometri.c Determination nf 
Plutonium in Aqueous Reprocessing Streams 

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

0RHL/TH-8956 
(Oct. 1983) 

vlRML/FTR-1541 
(July 6, 1983) 

ORH./CF-82/333 
(Jan. 3 , 1983) 

0RNL/CF-83/91 
(May 1, 1983) 

0RSL/TM-3646 
(Apr. 1983) 

ORNL/TM-8101 
(Mar. 1963) 

0RNL/TM-8286 
(Mar. 1983) 
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AUTHOR AUTHOR(s) AND TITLE 

Stra in , J . E. McCue, D. • . * ; Harper, S. E.*; Boseicn, D. T . ; 
Stra in , J. t . A Bench Test of the Multiaive-
length Ehototretar OK Aqueous Urmium Solutions 

REPOF.I HO. AMD DATE 

OUa/CFRP-83/8 
(July 1983) 

Walker. R. L. Walker. R. L.; Botes, J . L-; Cooper. J . H.; 
Adair, H. L.*; Bigelow, J . E .*; h u g , S.* 
Chzractsriaation of Ac tint le Physics Specimens 
for" the USAfK Joint Experiment in the Dounreay 
Prototype Past Reactor 

ORKL-5986 
(Oct. 1983) 
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OtAL R E S n i a T K W S 

As in previous years, staff members have made presentations at local, natioual, 
and, in a few instances, international Meetings. The papers covered a wide variety of 
subjects, reflecting the division's broad spectrins of activities. 

At Meetings of Professional Societies, Conferences, audi the Like 

SPEAKER 

Attrill, J. E. Attrill 
Envin 

AUTHOR(S) AMD TITLE 

J. E. "Problems Associated with the 
ntal Analysis at ORJiL" 

PRESENTED AT 

4-Lab Anal. Infor. Meet. 
Paducab, ICY, Bo v. IS, 
1983 

Bacsrella, A. L.* Bacarella, A. L.* ; Dale, J. H.; Hulett, L. D. 
"An Electrochemical and ESCA Study of Titar.iua 
Dissolution in Acidic Sulfate Solutions 
Containing CrII/Crlll Ions" 

Electrochea. Soc. Meet., 
San Francisco, CA, 
Hay 8-13, 1983 

Brazell, R. S. Brazell, R. S.; Moneyhun, J. B.; Holaberg, 
R. W. "Chemical Characterization of Selected 
Military Obscurants" 

Chen. Syateas Lab, Conf. 
on Obscuration and 
Aerosol Res., Aberdeen 
Proving Ground, MD, 
June 20-24, 1983 

Brazell, R. S.; Holaberg, R. W. "Application 
of HPLC/PIA for the Determination of 
Polyphosphoric Acids in Phosphorous Smokes" 

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

Broofcsbanfc, 3.. D. Brooksbank, R. D. "The Decontamination Factor 
Test as Currently Performed at ORNL 

Subcoa. D-33.li on 
Decontamination, .»STM 
Vista, FL, Nov. 17, 
1983 

Buchanan, M. V. Buchanan, M. V. "Isomeric Discrimination 
Using Chemical Ionization Mass Spectrometry" 

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

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

Smoke/Obscurants Syap. 
VII, Adelphi, MD, 
April 26-28, 1983 

Buchanan, M. V. "Differentiation of Isomeric 
Heteroatoa-Substituted Aromatics Using 
Chemical Ionization" 

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

Budjoso, E.* Budjoto, E.*; Lyon, W. S. "Mapping Che 
Information Flow of Analytical Chemistry" 

Inviced, Am. Chem. Soc. 
Meet., Seattle, WA, 
Mar. 20-25, 1983 

http://D-33.li
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SPEAKER AOTHOR(S) AND TITLE 

Buach, K. L.* Busch. K. L.*; Cooks, R. G.*; Clish, C. L. 
Todd, P. J. "MS/MS of Desorbed Ions; 

PRESENTED AT 

Pittsburgh Conf. and 
Expo, on Anal. Chem. 
Applied ^actros., 
Atlantic City, N', 
Mar. 7-12, 1983 

and 

Carter, J. A. Carter, J. A. "Mass Spectrometry Developments" CFRP Info. Meet, for 
HEDL and AGRS, Oak 
Ridge Hat. Lab., Oak 
Ridge, TN, Jan. 5, 
1983 

Carter, J. A. "Use of Lutetiuat for Tank 
Volume Calibration and SRM Verif icat ion" 

Invited, ESARDA Workshop 
Deter, cf the Vol. of 
Reprocess. Input So lu­
t ions by Tracer Mass 
Spectron. Techn., Joint 
Res. Centre, Ispra 
(Varese), I t a l y , 
Nov. 8-10, 1983 

Carter, J. A.; Gl ish, C. L. "Detection of 
Organic Vapors by MS/MS Technique*" 

Invited, USD0E-OSS, 
Washington, DC, June 29, 
1983 

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

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

Caton, J. E. Caton, J. E.; Guerin, H. R. "Fingerprinting 
the Chemical Characteristics of Fossil Fuel 
Derived Liquids" 

CCNFAB 83, Government, 
Inoustry, and Academic 
Tech. Conf. on Fossil 
Fuel Chea., Saratoga, 
HY, Aug. 2-5, 1983 

Christie, W. H, Christie, W. H. "Quantitative Aspects of SIMS 
as a Depth Profiling Technique: Some 
Applications in Energy Research Programs" 

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

Christie, W. H.; Eby, R. E.; Taylor, D. H.*; 
P.vone, D.* "SIMS Study of Compositional 
Changes Observed in a Pu0 2 Heat Source 
Cladding Alloy" 

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

Costanzo, D. A. Costanz^, D. A. "Status of the Breeder Reactor 
Engineering Test, Anal. Chem. Requirements 
at ORNL" 

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

Costanzo, D. A. "Analytical Chemistry Problems CFRP Tech, 
in Criticality Experiments with Plutonium" 1983 

Sera. June 16, 
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SPEAKER AOTHOR(S) AMD TITLE 

Costanzo, D. A. Costanzo, D. A. "Analytical Cheat. Develop, for 
CPTO" 

PRESENTED AT 

CFRP Prog. Rev, Meet. 
July 12, 1983 

Costanzo, 0. A. "Anal. Chea. for Bldg. 2026 and 
3019-B - An Overview" 

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

1983 ORHL Radioactive 
Operations C O B . Review 
Meet.. July 15, 1983 

ORHL/BEDL CFRP Infor. 
Exchange Meet., OSHL, 
Jan. 5. 1983 

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

ORNL/BEDL/PML Inf. 
Exchange Meet., 
Richland, WA, Dec. 7, 
1983 

Dale, J. M. 

Costanzo, D. A, "Anal. Chea. for the Breeder 
Reprocessing Engineering Test" 

Dale, J. M.; Hulett, L. D.; Miller, P. D., Jr.*; 
Moak, C. D.* "Low Energy Mouoenergetic 
Positron Generation and Spectroaetry" 

Consolidated Fuel Repro­
cessing Eng. Test, 
ORHL, Dec. IS, 1983 

3rd Annu. Tenn. Valley 
W S Syap., Knoxville, 
::.. May 9-11, 1983 

Dale, J. M.; Hulett, L. D.; Pendyala, S.* 
"Some Techniques for the Generation, 
Detection, and Spectroaetry of Monoeuergetic 
Positrons and Scattering Studies from Solids 
and Cases" 

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

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

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

Donohue, D. L. Donohue, D. L.; Young, J. P. "Resonance 
v Ionization Mass Spectrometry" 

Donohue, D. L.; Young, J. P.; Saith, D. H, 
"Isotopic Measurements of Uranium and 
Plutonium by Resonance Ionization Mass 
Spectroaetry" 

Donohue, D. L.; Yojng, J. P.; Smith, D. H, 
"Resonance Ionization Mass Spectrometry" 

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

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

31st Annu. Conf. on Mass 
Spcctrom. and Allied 
Topics, Boston, MA, 
May 8-13, 1983 

http://Detiv.it
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SPEAKER 

Donahue, D. L. 

Dyer, F. F. 

Eldridge, J . S. 

Feldaan, C. 

Francis , C. W.« 

APTBOR(S) AMD TITLE 

Young, J. P . ; Donohue, D. L.; Saith, D. H. 
"Recent Advance* i e Resonance Iooixation 
Haas Spectrometry" 

L -ohue, D. L. "Isotope Ratio Measurements 
by Resonance Ionizat ion Mass Spectrometry" 

Donohue, D. L. "Nuclear Safeguards," 

Donohue, D. L. 
Analyt ical Che 

"Hew Laser Techniques for 
• istry" 

Dyer, r . F . ; Cleamer, R. G.*; Finn, P. A.*; 
B i l l one , M. C*; Misra, B.*; Aroust, R. H.*; 
Paeppei, R. B.*; Dudley, I . T.; Bate, L. C ; 
CI earner, E. D.*; Scott , J . L.*; Watson, J. $.*; 
and Fisher P. W.* "The TR10-01 Experiment: 
In-Situ Tritium Recovery Results" 

Eldridge, J. S. "Laboratory and Sample Prepar­
at ion Techniques" 

Eldridge, J . S . ; Oakes, T. W.* "Radionuclide 
Migration froa Shallow Land Burial S i tes" 

Eldridge, J. S. "Toxicology of Radioactivity" 

Feldaan, C. "The Behavior of Traces of 
Refractory Minerals (Including Honazite) 
in the Lithium Metaborace Fusion" 

Francis, C. W.*; Maskarinec, M. 7. "Short-
Term Leaching of Solid Wastes froa the H-Oal 
Liquefaction Process" 

PRESENTED AT 

Inv i t ed , DOE Contractors' 
Workshop on "Advanced 
Laser Technol. for Chea. 
Measure.", Livermore, 
CA, Jane 8 -9 , 1983 

Inv i ted , ORAD Traveling 
Lecture Program, Oniv. 
o f VA, C h a r l o t t e s v i l l e , 
VA, Mar. 21, 1983 

Inv i ted , ORAD Health 
Pnys. and Radiation 
Prot . Course, Oak Ridge, 
TH; Mar. 28, 1983 

ORHL/ACD Sum. Sem. S e r . , 
Oak Ridge Hat. Lab., 
July 8 , 1983 

3rd Topical Meet, on 
Fuaion Reactor Mate., 
Albuquerque, MM, 
Sept. 19-22, 1983 

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

28th Annu. Meet. Health 
Phys. S o c , Baltimore, 
MD, June 19-23, 1983 

Dniv. of Tenn., Special 
Topics in Environ. 
T o x i c o l . , Knoxvil le, TN, 
Nov. 22, 1983 

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

2nd Conf. on Municipal, 
Hazardous, and Coal 
Wastes Manage., Miami 
Beach, FL, Dec. 5-7, 
1983 
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SPEAKER ADTHOR(S) AMD TITLE 

Glish, C. L. Gliah, C. L.; Todd, P. J.; Buach, K. L.* 
"MS/MS Spectra of Deaorbed lone" 

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

Gliah, G. L. "MS/MS and Thermal Deaorption/ 
Ionization. The Ideal Combination?" 

Gliab, G. L. "Deaorption Ionization and MS/HS: 
A Valuable Combination" 

PRESENTED A. 

31«t Ancu. Conf. on (Use 
Spectrom. and Allied 
Topica, Boaton, MA, 
May 8-13, 1983 

31st Anmi. Conf. on Haas 
Spectroai. and Allied 
Topica, Boaton, MA, 
May 8-13, 1983 

3iat Anna. Conf. on Maaa 
Spectroai. and Allied 
Topica, Boaton, MA, 
May 8-13, 1983 

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

Gliah, G. L.; Todd, P. J.; Buach, K. L.*; 
Cooks, R. C * "MS/MS: A Necessity with 
Deaorption Ionization?" 

Goeringer, D. E. Goeringer, D. E. "ACD Data Logger System" 

Griest, W. E. Grieat, W. H.; Tomkina, B. A. "Carbonaceoua 
Particlea in Coal Combustion Stack Aab and 
Their Interaction with Polycyclic Aromatic 
Hydrocarbona" 

Cuerin, M. R. Cuerin, M. R.; Crieat, W. H.; Yeatta, L. B.; 
Harvey, R. W. "Synfuela Reaearch Material* 
Facility" 

Am. Chem. Soc. Hat. 
Meet., Haahington, DC, 
Aug. 28-Sept. 2, 1983 

Invited, ORNL Course 
"Profeseiooal Use of 
Personal Computers in 
R*D", Oak Ridge, TH 
Kay 23, 1983 

2nd Int. Conf. on Carbo­
naceoua Part, in the 
Atmoa., Linz, AUSTRIA, 
Sept. 11-14, 1983 

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

Cuerin, M. R.; Caton, J. E.; Rubin, I. B.; 
Epler, J. L.*; Buchanan, M. V. "Toxicological 
Characterization of Petroleum Substitutes in 
Terms of Composite Chemical Parameters" 

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

Ho, C.-h.; Ha, C. Y.; Walton, B. T.*; Cuerin, 
M. R. "Identification of a Potent Acridine-
Reiated Insect Teratogen" 

Soc. of Toxicol. Annu. 
Conf., Las Vagaa, HV, 
Mar. 6-8, 19»3 

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

Son. of Environ, 
Toxicol, and Cham., 4th 
Annu. Meet., Crystal 
City, VA, Hov. 6-9, 
1983 
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SPEAKER AuTHOR(S) AHD TITLE 

Baire, R. C * Raire, R. G.*; Toung, J. P.; Peterson, J. R. 
"Abaorption Spectrophotometry and X-Ray 
Diffraction Studies of Aal 3 and AaOI" 

Haire, R. G.*; Hellwege, H. E.*; Hobart, 
D. E.*; Young, J. P. "Syntheses, Lattice 
Parameters, and Solid State Abaorption 
Spectra of the First Five Transplutoniua 
Orthoptaoaphatea" 

Harvard, B-* Harvard, B.*; Klatt, L. K.; Maaantov, C * 
"Multipass Spectroelectrocheaistry" 

PRESENTED AT 

16th Rare Earth Rea. 
Conf., Tallabaaiee, FL, 
Apr. 18-21, 1983 

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

35th Soatheaatern Reg. 
Meet, of the Aa. Chen. 
Soc., Charlotte, NC, 
Nov. 9-11, 1983 

Ho, C.-h. Ho, C.-h.; Ha, C. T.; Caton, J. E.; Buchanan, 
N. V.; Maakarinec, M. P.; Rubin, I. «.; 
Guerin, M. R. "Chromatographic and 
Spectroacopic Analyaia of Acridice Isomera" 

Aa. Chea. Soc. Hat. 
Meet., Washington, DC, 
Aug. 28-Sept. 2, 1983 

Hulett, L. D. Hulett, L, D., Jr.; Dale, J. M.; Miller, P. D., Invited, North Atlantic 
Jr.*; Hoak, C. D.*; Pendyala, S.*; Triftabauaer, Treaty Organization 
W.*; Howell, R. H.*; Alvarez, R. A. "The Advanced Rea. Workshop, 
Generation of Monoenergetic Positrons'' "Poeitron Scattering in 

Gaeea," Surrey, UK, 
July 19-23, 1983 

Hulett, L. D.; Dale, J. H. "Discussion of 
Low-Pata High-Paaa Charged Particle 
Spectroaeter Designs" 

Chea. Phya. Sea., Oak 
Ridge Rat. Lab., Oak 
Ridge, TH, Jan. 24, 
1983 

Hulett, L. D.; Dale, J. K. "The Generation 
and Spectrometry of Monoenergetic Positrons" 

Invited, Aa. Chea. Soc. 
Hat. Meet., Washington, 
DC, Aug. 28-Sept. 2, 
1983 

Hulett, L, D. "Review of the Propertiea 
of Amorphous and Crystalline Phases in Fly 
Ash-

Invited, 1983 Aonu. Meet, 
of Mate. Rea. Soc., 
Boston, MA, Nov. 13-18 
1983 

HuleCt, L. D. "Scanning Electron Microscopy" Invited, Southeastern 
U>iiaiana State Dniv., 
Haanond, LA, Dae. 5, 
1983 

Hulett, L. D.; Dale, J. M.; Pendyala, S.* 
''Implementations of Monoenergetic Positrona 
in Fundaaental and Applied Science" 

1983 Annu. Meat, of AAA*, 
Detroit, MI, May 26-27, 
1983 
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SPEAKER ADTHOR(S) AMD TITLE 

Bulett, L. D. Hulett, L. D., Jr.; Dale, J. K.; Pendyala, S.* 
Triftsbauser, W.* "Hew Developments of 
Positron Moderators for Materials Analysis" 

Jenkins, R. A. Jenkins, R. A.; Guerin, M. R. "Analytical 
Cheaical Methods for the Detection of Ambient 
Tobacco Smoke Constituents" 

PRESEHTED AT 

1983 Annu. Meet, of the 
Mate. Res. S»c, Boston, 
MA, Rov. 13-18, 1983 

Invited, Int. Workshop 
on Environ. Tobacco 
Saoke, Geneva, SWITZER­
LAND, Mar. 14-17. 
1983 

Keller, J. M. 

Jenkins, R. A.; White, S. K.; Griest, W. H.; 
Cuerin, M. R. "'Tar', Kicotine, 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 System for the Determina­
tion of Uranium and Plutonium in Highly Gamma-
Active Solutions" 

5th World Conf. on 
Smoking and Health, 
Winnipeg, CANADA, 
July 10-15, 1983 

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

CFRP Tech. Sea., ORRL, 
Oak Ridge, TH, Dec. 2, 
1982 

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

ORNL/HEDL CFRP Info. 
Exchange Meet., ORNL, 
Oak Ridge, TIT, Jan. 5, 
1983 

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

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

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

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

Klact, L. N. Klatt, L. N. "Intelligent Instruments and 
Chemical Analysis in a High Radiation 
Environment" 

Uing, W. R. Laing, W. R. "Upgrade of ORNL Analytical 
Chemistry Radioactive Materials Facilities" 

Am. Chen. Soc. HsC. 
Meet., Washington, DC, 
Aug. 28-Sept. 2, 1983 

Workshop on Anal. Chem. 
Related to Canada's 
Ind., He lea Is. 
Manitoba, CANADA, 
Oct. 24-25, 1983 



SPEAKER AUIrfOR(S) AND TITLE 

Lee, D. A. Lee, D. A. "Separation of -ithium Ions by 
Chromatography" 

PRESENTED AT 

S< -.heastern Reg. Am. 
ui. Soc. Meet., 

:harlotte , NC, Nov. 9 -
12, 1983 

Lee, D. A. "Separation of Lithium Ions by 
Chromatography" 

Southeastern Reg. Am. 
Chem. Soc. Met-. , 
Charlotte, NC, NOv. 9-
11, 1983 

Ha, C. Y. Ha, C. Y.; Ho, C.-h.; Walton, B. T.*; Caton, Am. Chem. Soc. Nat. 
J. E.; Guerin, M. R. "On the Nature of Cricket Meet., Washington, DC, 
Teratogens in a Coal Oil" Aug. 28-Sept. 2, 1983 

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

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

Vargc J. D.*; Maskarinec, H. P.; Sepaniak, 
H. J.* "The Determination of ?olar Compounds 
in a Coal-Derived Fuel Oil by Open Tubular 
Liquid Chromatography" 

Pittsburgh Conf. and 
Exposition on Anal. 
Chem. and Applied 
Spectrosc., At 1intic 
City, NJ, Har. 7-12, 
1983 

May, M. P. May, M. P.; Walker, R. L.; Scott, T. C ; Dyer, 
F. F.; Stokely, J. R. "The Determination 
of Uranium in Urine by Isotope Dilution Mass 
Spectrometry Using Resin Bead Loading" 

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

Raman, S.* Alton, G. D.*; Broadhead, B. L.*; Cole, 
D. R.*; Kolasinskl, W. A.*; Rosseel , 
T. M.; Raman, S.*; Tombrello, T. A.*; 
Vane, C. R.*; Walker, R. L. "Nuclear 
Science Applications" 

Phys. Dlv. Info. Meet., 
Oak Ridge Nat. Lab. , 
Oak Ridge, TN, Dec. 12-
13, 1983 

Rosseel , T. M.; Dale, J. M.; Dunn, li. W.; 
HuletC, L. D.; Kahane, S.*; Krause, H, F.*; 
Raman, S.*; Slaughrer, G. G.*; Vane, C. R.*; 
Young, J, P. "Chemical Effects In X-Ray 
S a t e l l i t e s of Molybdenum Compounds and 
Alloys" 

Vane, C. R.*; Ilulett , L. D.; Kahane, S.*; 
McDanlel, F. D.*; Mllner, W. T.*j O'Kelley, 
G. D.*; Raman, S.*; Rosseel, T. ».; 
Slaughter, G. C.*; Varghese, S. L.*; Young, 
J. P. "Chemical Effects In High-Resolution 
Sulfur K X-Ray Spectra" 

3rd Int . Conf. on Part­
i c l e Induced X-Ray Eois. 
(PIXE), Max-Planck-
I n s t l . fur Kernphysik, 
Heidelberg, U. GERMANY, 
July 18-22, 1983 

3rd Int . Conf. on Part­
i c l e Induced X-Ray EmIs. 
(PIXE), Max-Planck-
I n s t l . fur KernphyslSc, 
Heidelberg, W. CERMA:JY, 
July 18-22, 1983 
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SPEAKER 

Raaati, S.* 

Raaaey, J. M. 

AOTHOB(S) AND TTfLE 

O'Kelley, C. D.*; Auble, R. L.*; Hulett, 
L. D.; Kia, H. J.*; Milner, W. T.*; Raman, 
S.*; Shahal, 0.*; Vine, C. R.*; Young, 
J. P.; Lapicki, C * "Production of Vanadiu 
Copper, Niobium, Tantalum, and Platinum" 

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

Raasey, J. M. "Tiae-Doaain Spectrocheaical 
Analysis" 

Raasey, J. M. "Phase Conjugate Optics and 
Chemical Analysis?" 

Raasey, J. H.; Whitten, W. B. "New Laser 
Techniques for Analytical Cheaistry" 

Saasey, J. H.; Whitten, W. B. "Optical 
Absorbance Through Teaporal Measurements" 

Raaaey, J. M.; Whitten, W. B. "A Field 
Correlation Technique for Hicrowave 
Spectrometry" 

PRESENTED AT 

3rd Int. Conf. on Part­
icle Induced I-Ray Eais. 
(PIXE), Hax-Planck-
Insti. fur Kernphyaik, 
Heidelberg, IT. GERMANY, 
July 18-22, 1983 

Invicrd, ORNL Chea. Phys. 
Sea., Oak Ridge, TB, 
July 25, 1983 

Invited, Dept. of Chea., 
Univ. of Rev Mexico, 
Albuquerque, KM, 
Nov. 18, 1983 

Invited, Lo» Alaaos Nat. 
Lab., Los Alaaos. KM, 
Nov. 17, 1983 

ACD/ORNL Sumaer Lecture 
Series, Oak Ridge Nat. 
Lab., July 8, 1983 

Invited, 30tb Annu. 
Conf. of the Spectros. 
Soc. of Canada, British 
Columbia, CANADA, 
Oct. 6-8, 1983 

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

Ramsey, J. M.; Vti.eten, W. B. "Delayed 
Lasing with Tunable Cain Media" 

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

Raasey, J. M.; Whitten, W. B. "Laser Intra-
cavity Absorbance by Time Doasin Measurements" 

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



81 

SPEAKER AUTKOR(S) AND TITLE 

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

PRESENTED AT 

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

Ramsey, J. M."Nev Laser Techniques for 
Analytical Chemistry" 

Anal. Chem. Div. Summer 
Lecture Series, Oak 
Ridge Nat. Lab., 
July 8, 1983 

Ramsey, J. M. "Picosecond Phase Fluoriatetry 
with A Self-Modulated Argon-Ion Laser" 

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

Ross, H. H. 

Ro»seel, T. N. 

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

Rosseel, T. H.; Dale, J. H.; 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" 

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

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

Sci. Minimester; Prof. 
Training Semin., 
Oak Ridge Assoc. Univ., 
Oak Ridge, TN, Hay 27, 
1983 

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

Rosseel, T. M.; Dale, J. «.; Hulett, I. D.; 
Krause, H. F.*; Raman, S. A; Vane, C. R.; Young, 
J. P. "Heavy-Ion Induced X-Ray Satellite 
Emission as a Chemical Probe" 

Rosseel, T. H. "The Scanning Electron 
Microscope" 

Invited, Rohm & Haas, 
Spring, House, PA, 
Sept. 28, 1983 

26th Oak Ridge Nat. 
Lab. Conf. on Anal. 
Chem. in Energy 
Techno 1, Knoxville, 
TN, Oct. 11-13, 1983 

Oak Ridge Assoc. Univ. 
Training Lecture, 
Oak Ridge, TN, Jan. 17, 
1983 
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SPEAKER ADTHOR(S) AMD TITLE 

Rosseel, T. M. Sosseel, T. M. "Apple II Control of an 
X-Bay Diffractoaeter" 

PRESENTED AT 

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

Rosseel, T. M.; Dale, J. M.; Bulett, L. D.; 
Krause, H. P.*; Raaan, S.*; Vane, C. R.*; 
Young, J. P. "Heavy-Ion Induced X-Rsy 
Fluorescence - A Cheaical Probe of Materials" 

3rd Annu. Tenn. Valley 
AVS Syap., Knoxville, 
TH, May 9-11, 1«83 

Scote, T. C. Scott, T. C. "Data Manageaent and Report Writer 4-Lab Anal. Infor, Meet. 
Programs Developed by Use of System 1022" Paducah, KY, Nov. 15, 

1983 

Scott, T. C. "Sequential Analysis of Strontiua- 29th Annu. Conf. on 
90, Uranium and Plutoniua Isotopes in Ashed Bioassay, Anal, and 
Fish" Environ. Chea., 

Seattle, WA, Oct. 12-
13, 1983 

Shaw, R. W, 

Smith, D. H. 

Shaw, R. W.; Howell, H. E.*; Ma tantov, U.*; 
Wehry. E. L.* "Matrix Isolati >n Photoacouftic 
Spectroscopy" 

Smith, D. H.; Walker, R. L.; Pritchard, C. A. 
"Evaluation of Internal Standards in Uranium 
and 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 Spectrometer for On-Site Isotopic 
Analysis" 

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

31st Annu. Conf. on Mass 
Spectrom. and Allied 
Topics, Boston, MA, 
Hay 8-13, 1983 

185th Aa. Chea. Soc. 
Meet., Seattle, WA, 
March 20-25, 1983 

Invited, Seminar, IAEA, 
Vienna, Austria, 
June 27, 1983 

Snit.i, D. H. "Application of Internal Standards 
to Iranium Isotopic Ratio Measurements 

Stegnar, P.* Stegnar, P*, Eldridge; Teasley, N. A.; Oakes, 
T. b.' "Er./ironmental Applications for an 
Intrinsic Germanium Well Detector" 

Invited, 17th Union 
Carbide Corp. (fuel. 
Div. and Goodyear Atomic 
Plane Anal. Chem. Forum, 
ORCDP, Oak Ridge, TN, 
July 26, 1983 

26eh 0RKL-D0E Conf. on 
Anal, Chem, in Energy 
Tech., Knoxville, TH, 
Oct. 11-13, 1983 
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S?EAKER 

Stewart, J. H. 

AUTHOR(S) AMD TITLE 

Stewart, J. H., Jr. "Status and Use of 
Inductively Coupled Plasma Spectroscopy 
Within the I'nion Carbide Nuclear Division" 

Stewart, J. H., Jr. "Multidisciplinary 
Analytical Coordination" 

PRESENTED AT 

Invited, Am. Soc. for 
Test, and Mater., 
Lake Buena Vista, FL, 
Jan. 17-21, 1983 

Invited, 16th Union 
Carbide Corp. Nucl. 
Div. Anal. Services 
Forusi, Y-12 Plant, 
Oak Ridge, TN, Mar. 22, 
1983 

Todd, P. J. Todd, P. J. 
Device" 

"Applications of a STMS-MS/MS '1st Annu. Conf. on Mass 
Spectroa. and Allied 
Topics, Boston, MA, 
May 8-13, 1983 

Danis, D. 0.*; Todd, P. J.; Gellene, J. C.*; 
Ray, J. C.*; Carpenter, B. K.*; McLafferty, 
F. W.*; "Neutralization-Reionization Mass 
Spectrometry" 

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

Tomkins, B. A. Ton*ins, B. A. "Applications of Combined 
HPLC/HPLC and HPLC/CC to the Characterization 
of Coal-Derived Products" 

Invited, 7th Annu. Meet, 
on the Charac. of Coal-
Derived Materials, 
Pittsburgh, PA, May 19-
20, 1983 

Tomkins, B. A ; Braze!1, R. S. "Determination 
of Nitro-Derivatives of Polycyclic Aromatic 
Hydrocarbons in Particulate Matter Using a 
Thermal-Energy Analyzer" 

Am. Chem. Soc. Nat. 
Meet., Washington, DC, 
Aug, 26-Sept. 2, 1983 

Vargo, J. D.* Vargo, J. D.*; Septniak, M. J.*; Maskarinec, 
M. P. "An Efficient Ultraviolet and Laser 
Fluorescence Detector Cell for Use in Open 
Tubular Liquid Chromatography" 

Pittsbntgh Conf. and 
Exposition and Anal. 
Co cm. and pplied 
apectrosc. Atlantic 
City, NJ, Mar. 7-12, 
1983 

Walker, R. L. Walker. R. L. "Resin Bead Technique of Nd 
Analysis for Burn-up Estimation" 

Workshop on Anal. Chem. 
Related to Canada's 
Ind,, Helca Is. 
Manitoba, CANADA 
Oct. 24-26, 1983 

Young, J. P. Young, J. P.; Haire, R, G.*; Peterson, J. R.* 
Ensor, D. D.* "Chemical and Physical 
Consequences of Alpha and Beta-Decay in the 
Solid State 

Invited, Aui. Chem. Soc. 
Meet. , Seattle, WA, 
Mar. 20-25, 1983 
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SPEAK* 

Toung, J. f. 

AOTHORvS) AMD TITLE 

Young, J. P.; Dooohue, D. L.; Smith, D. H. 
"Analytical Applications of Resonance 
Ionization Mass Spectrometry" 

Donohue, D. L.; Toung, J. P. "Removal of 
Isobric Interferences by Resonance Ionization 
Mass Spectrometry" 

Toung, J. P. "Spectral Characterization 
Concerned with Several Research Frontiers" 

PRESERTED AT 

185 th Am. Cheat. Soc. 
Meet., S e a t t l e , HA, 
March 20-25, 1983 

Invited, SPIE'a 27th 
Amu. In t . Tech. Symp., 
San Diego, CA, Aug. 2 1 -
26, 1983 

Invi ted , Syap. on Ches. 
Measure, and C h a r a c , 
Indiana Univ . , 
Bloomington, I I , 
Oct. 21-22, 1983 

t 
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u n c u s m m i OB i m m > po* PERIODICALS 

e 

•4 

1 
s i - » ^ * 
€ € S C I *• * • 
« ~ ~ 2 i? <, 8. I S 

Brasell, R. S. 4 
Brookabank, R. D. 
Bocbanan, M. V. 2 
Career, J. A. 2 
Caton, J. E. 
Chriatie, V. H. 3 
Coatanso, S. A. 
Dale, J. K. 
Doaobae, D. L. 2 
Eldridge, J. S. 
Feldaao, C. 4 
Cliab, C. L. 1 
Coeringer, D. E. 
Crieat, W. B. 4 
Gucrin, M. R. 
Holaberg, R. «• 
HuleCC, L. 0. 
Jenkins, R. A. 
Keller, J. M. 
Elate, L. H. I 
Laing, W. i-
Lee, D. A. 
Lyon, W. S. 1 
Manning, D. L. 4 
Maakarinec, M. P. 4 
Shaw, R. W. 
Shulca, W. 0. 1 
Stewart, J. H. 
Stokaljr, J. R. I 
Toakina, B. A. to 
Whitcan, W. B. 
Young, J. P. 4 

I 
1 1 
1 
I 1 
1 

3 1 
I 

3 
2 
I 

1 5 10 
2 5 

1 
1 1 

1 2 
1 1 
1 

1 4 
1 4 
1 6 3 2 20 

10 
1 1 
3 3 10 

Total 48 7 1 1 3 7 32 3 33 135 
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DIVISIONAL MAN-POWER AND FINANCIAL SUMMARY 
FY 1983 

Source $K PY 

DOB program 
Health and Environmental Research 
Basic Energy Sciences 
Nuclear Energy 
Foss i l Energy 
Safeguards and Secur i ty 

Tota l DOE programs 

896 7.8 
1,291 11.6 

202 3.3 
345 3.6 

60 0.5 

2,794 27.0 

Work for others - federal ageacies 
Department of Defense (U.S. Army) 
National Cancer Institute 
Environmental Protection Agency 
National Regulatory Commission 
Miscellaneous 

Total work for others - federal agencies 

784 6.4 
467 3.9 
300 2.3 
131 0.9 

55 0.6 

1,737 14.1 

Wovk for others - nonfederal agencies 
E l e c t r i c Power Research I n s t i t u t e 
Pro tec t ive Coating Companies 
DuPont (SRL) 
Westinghouse 
Miscellaneous 

Tota l work for o thers - nonfederal agencies 

162 1.4 
150 2.2 

90 1.3 
70 1.0 

2<rl 2.8 

713 8.7 

Support/Services 
ORNL divisions 
Other clients 

Total financial plans 

4,120* 67.4 
596 9.8 

4,716* 77.2 

9,960 127.0 

*Tk>(s not reflect Laboratory general and administration expense or general 
plant services. 
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ANALYTICAL CHIMKTRT OIVItlON 
W O SHULTS. OIAFCTOA 

I J RANNIV. SECArTAAV 
0 A EOAO SECRETARY 

-TECHNICAL SUPPORT 

<U « LA:MG. OuAllTV ASSURANCE COORDINATOR' 
J r EMERY. EMERGENCY SAMPLES COORDINATOR' 
I O HULETT. SOLIDS/SURFACES CMARACTfftllATION 

COOl, JIMAIOA' 
A f JONES. RADIAT'ON CONTAOt OFTICH' 
M H ROSS. TECHNOLOGY UTILISATION OFFICER' 
J M STEWART. JR . ENVIRONMENTAL PROIfCTION 

OFFICER' 
J f EMERY. COMPUTER SYSTEMS SECURITY OFFiCER' 

RIO/ORG'-NIO ANALYSIS 

t ?. 'JJL HIM. SECTION MEAD 
P I M'JLUNS. SECAiTATT 
« C CASON SECRETARY 

C > SAYNE S lAT lST lCS" 

rr: ANALYTICAL MtTHOOOLOOY 

LYON. J * . SECT:3N M U D 
C VINEYARD. SECRETARY 

3 = 

ADMINISTRATIVE SUPPORT 

J M HOILADAY riNANCC OiFICFA"* 
A I HAAAOO. AUMIMISTAATV'E ASSISTANT 
A I HARAOD. SAICTY OffK. fR ' 
C I HIOOINS 3MIUOSMAN' 
S O. CATES. AFFIRMATIVE ACTION REPRESENTATIVE' 

GENERAL AHO ENVIRONMENTAL ANALYSIS 

A STOKELV. SICTtON HEA3 
S O CATIS. SECRETARY' 

U A * I AHO SMISSION t J t C T A O M M A Y 

J A CARTER SECTION MIAO 
A L WALKER GROUP LLAOLA' 

0 C SMUM. ifCRFTAAT 

RADIOACTIVE M A T I A I A I S ANALYSIS 

lAll iO. SILTION HCAO1 

t . r i t U O H S , HCAITAAY 

ANALYTICAL. rNYLOMATOftRAPMY 

W H GAIES1. GROUP LEADER 
C E HIG61N.S' 
O L MAKft'NC 
M P MASKARINiC 
M J SEPANtAl' 
S A TOMKISS 

S H HARMON 
A W tAAVEV 
A A AiACAN 

j SEPARATION* AND SPECTROSCOPY 

. i CATOM. GAOUP LEADER 
I U V AUCMANAN 

4 R CLARA 
C -A NO 
A R JONES 
C Y MA 
A • OLXNCV. JA 
I A AUSIN 

C O l f ' I C H 

ANALYTIC %L INSTRUMENTATION 

M H HOSS. GAOUP LEASER' 
0 A SOS:iC» 
C PELOMAM 
L N U A 1 1 
G MAMANTOV 1 

J M RAMSE V 
J E STRAIN 
W S WHITTIN 
J P YOUNG 

S L HAAWAAO' 

ANALYTICAL. PHYS'CS 

I D HUIETT. JR . 
J M OAV.S 
T M ROSSEEl 

GAOUP LEADER' 

SPCCLAL PROJECTS 

A W n^LMMUG. GAOUP LEADER 
R S AAAfEl l 
T U SAYLC" 
S A HOUAOAY 
R A JCNKINS 
J H MONfYHUN 

G M HENDERSON 
O O PAiA 

CHEMICAI AND PHYSICAL ANALYSIS 

J H MLWAAT. JR . GROUP LEADER' 

J ( A U R I L l . TASK LEADER 
S AMI IPO 1 
A I W i e S 

H G DAVIS. : ASK LEADER 
C S ALLEY 
J rl HACKNEY 
W I ROGERS 

H W DUNN 
C S WUtOOUGALL 
J C PRICE 

ENVIRONMENTAL ANALYSIS LABORATORIES 

M M FERGUSON. CROUP LEADER 
W II MUSICC 
J W WLOF 

I S SARAIHGEA 
S J MORTON 

ACTIVATION ANALYSI I 

J F EMERY. GROUP LEADER' 
I C SATE 
( ( liYER 

A J NORTHCUTT 

i Y V Y S Y V J Y T . V . *A"VOCN«V'»TR» 

SPACIAL PROJSCTA 

J S (LtlRIDGi.TASr. LEADIR 
N A TTASIEY. J» 

L O W - L J V l l RAOIOCHSUICAL ANALYSIS 

T 6 SCOTT. GROUP LEADER 
M P MAY 
L M ROSESERRY 
A J WEINBERGER 

I 0 SIRLE 
p s oouai 
C C (HANGER 
W C MASSEY 
S H PRESTWOOO 

ACTINIOES AND ISOTOPU 
MASS SPECTROMETRY 

A I WALISA. IASF. LEADER' 
I I SER'HAM 
C A PAIICMAAO 
J A SITES 

L GUINN 
M M MONALH. 
E G MILLER 
II C SMITH 
C L WATSON 
V I WHAIIY 

ELEMENTAL SPECTROCHEMISTRY AND 
SECONDARY ION MASS IPEl.YAOMETAY 

W H CHRISTIE TASK LEADER 
R f EST 
G S OSOINIWOLO' 
E IAMOAU 
S A MaclNTVRE 
P J TOOO 

R C SRVANT 
C I GAUtT 
E N WATERS 

RAO PROGRAMS AND PT40JSCTS 

D H SMITH. TAS> LEADER 
0 I OONOHUF 
G I OLItH 
D E nOERINOIK 
E. N McSAV 
H S MCAOWN 
S A MllUCAEY" 
T » M U E I U A ' 

RADIOACTIVE MATSRIALS ANALr TICAL 
LASORATOI T 

0 A C O S T ' S ' O QROllF LEADER' 
J I, S O U S l A t f LtADlA 
n O IROOKSBANk' 
R E JONES' 
f L LAYTON 

R SURN3 
W M CALDWELL 
L R. HALL 
P I HOWELL 
P W PAIR 
) r, THOMPSON 
S C W I L L I 

TRANSURANIUM ANALYTICAL LASOAATORY 

j H COOPER. GROUP LEADER 
J M P f r i C T A U LEADER 

E C FIARNOW A IHIFT 
M r PETERS. JR 
C C POU1T t SHIFT 
R A JONES C SHIFT 
\l 0 MtClUNO 
t D PENDLETON D SHIF1 
C P iAKPA 

PROORAMS AND PROJECTS 

D A COSTAN70, OROUP LEADER' 
R O SROOCSSANK' 
J M t l l l E R 
D A LIE 

COMPUTER SCIENCE! DtVt t tON 
HHAMCf AMD UAtlHHUS DIVISION 

IHSTIIUUlltTAllQH ANO COmKOlS DIVISION 

'At mm At siottmim 
' AlAJUWCr AJJEAACM PARTICIPANT, THI UWVMtlTr Or XINMfSKI 
* PM00CT0NA1 STUOf AT. I HI UNIVt M/TT OF TlMMliSlt 
* LEAVE OF AtSMCt 
* OHAIJ rosi • aoCTOHAt Atroimuim 
* WIONER FELLOWSHIP APPOINTMENT 
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89 

ORNL-6039 
Distribution Category UC-4 

INTERNAL DISTRIBUTION 

1. J. E. Attrill 46. L. N. Klatt 106. J. H. Swanks 
2. H. IJair 47. E. H. Krieg 107. B. A. Tomkins 
3. S. I. Auerbach 48. W. R. Laing 108. H. E. Trammel1 
4. o • R • Babcock 49. C. E. Lamb 109. C. W. Weber 
5. J. B. Ball 50. F. L. Layton 110. J. R. Weir, Jr. 
6. D. A. Bostick 51. D. A. Lee 111. R. Wiltshire 
7. R. S. Braze11 52-53. W. S. Lyon 112. J. C. White 
8. R. D. Brooksbank 54. F. C. Maienschein 113. W. B. Whitten 
9. M. V. Buchanan 55. T. Malinauskas 114. M. K. Wilkinson 
10. W. D. Burch 56 G. Maoantov 115. P. Woolridge 
11. J. A. Carter 57. D. L. Manning 116. R. G. Wymer 
12. J. E. Caton, Jr. 58. M. P. Maskarinec 117. J. P. Young 
13. W. H. Christie 59. L. E. McNeese 118. A. Zucker 
14. D. A. Costanzo 60. R. Morrow 119. Biology Library 
15. J. M. Dale 61. W. R. Musick 120. Laboratory Shift Supv. 
16. D. L. Donohue 62. F. R. Mynatt 121. ORNL-Y-12 Library, 
17. J. Dorsey 63. T. W. Oakes Document Reference 
18. F. F. Dyer 64. G. W. Oliphant 122. Laboratory Records, 
19. J. S. Eldridge 65. D. C. Parzyck ORNL-RC 
20. J. F. Emery 66 J. N. Peele 123. ORAU Technical Library 
21. K. Erb 67. J. J. Pinajian (MERT) 
22. D. Eynan 68. H. Postma 124. ORAU/UPD 
23. C. Feldman 69. M. L. Poutsma Beth Jinkerson 
24. N. M. Ferguson 70. J. M. Ramsey 125. PGDP Library 
25. J. C. Franklin 71. C. R. Richmond (B. Barbre) 
26. W. Fulkerson 72. D. E. Reichle 126-127. Central Research 
27. T. M. Gayle 73. P. S. Rohver Library 
28. D. E. Goeringer 74. L. M. Roseberry 128-131. Laboratory Records 
29. R. A. Grieseoer 75. H. H. Ross 132-134. Technical Publication 
30. W. H. Griest 76. T. M. Roeseel 

31-36. M. R. Guerin 77. T. H. Row 
37. R. L. Hahn 78. I. B. Rubin 
38. C.-h. Ho 79. T. G. Scott 
39. R. W. Holmberg 80. R. w. Shaw 
40. L. D. Hulett 81-100. W. D. Shults 
41. D. W. Jared 101. J. R. Sites 
42. R. A. Jenkins 102. D. H. Smith 
43. P. R. Hasten 103. J. H. Stewart 
44. S. V. Kaye 104. J. R. Stokely 
45. J • N • Keller 105. P. J. Todd 



90 

EXTERNAL DISTRIBUTION 

135. D. A. Coffin, Health Effects Research Laboratory, ND-52, EPA, 
Research Triangle Park, HC 27711 

136. Paul Cunningham, Analytical Chemistry Division, Los Alamos 
National Laboratory, CMB-1, MS G 740, Los Alamos, NM 87545 

137. P. Duhamel, Pollutant Characterization & Safety Researc'., Office 
of Health & Environmental Research, GTN, DOE, Washington, DC 20545 

138. 6. Goldstein, Pollutant Characterisation & Safety Research, Office of 
Health & Environmental Research, GTN, DOE, Washington, DC 20545 

139. J. A. Goleb, DOE, Division of Safeguards and Security, Washington, 
DC 20545 

140. J. Graaselli, Standard Oil Company (Ohio), &420 Warrensville 
Center Road, Cleveland, OH 44128 

141. David W. Green, Chemical Technology Division, Argonne National 
Laboratory, 9700 South Cass Avenue, Argonne, IL 60439 

142. J. •'Lamb, Processes & Techniques Branch, ER-162, Division of 
Chemical Sciences, Office of Basic Energy Sciences, U.S. 
Department of Energy, Mail Station J-309, GTN, Washington, DC 
20545 

143. B. C. Musgrave, Measurement Science Division, L-310, Lawrence 
Livermore National Laboratory, P.O. Box 808, Livermore, CA 94550 

144. R. B. Neel, Office of Nuclear Regulatory Research, U.S. Nuclear 
Regulatory Commission, 5650 Nicholson Lane, Washington, DC 20555 

145. M. Novotay, Chemistry Department, Indiana University, Bloomington, 
IN 474CI 

146. Office of Assistant lanager, Energy Research and Development, DOE, 
Oak Ridge Operations Office, Oak Ridge, TN 37830 

147. T. B. Owen, National Cancer Institute, Bethesda, MD 20014 
148. institute for Energy Analysis, P.O. Box 117, Oak Ridge, TN 37830 
149. E. S. Pierce, Division of Chemical Sciences, GTN, DOE, Washington, 

DC 20545 
150. Vassilis C. Stamona;s, Energy & Environment System, Bldg, 362, 

Argonne Nations1 Lab, Argonne, IL 60439 
151. D. Stevenson, Processes & Techniques Br., Division of Chemical 

Sciences, Office of Basic Energy Sciences, DOE, Washington, DC 20545 
152. James W. Taylor, Chemistry Dept., Univ. of Wisconsin, 110) W. 

university Avenue, Madison, WI 53706 
153. USDA SEA-TIS National Agricultural Bldg., Current Serial Records, 

Beltsville, MD 20705 
154. Donald E. Walsh, University Research, University of Mississippi, 

University, MS 38677 
155. R. W. Wood, Pollutant Characterization & Safety Research, Office 

of Health & Environmental Research, GTN, DOE, Washington, DC 20545 
156. D. J. Wynn, USATHAMA, DRX TH-TE-A, Bldg. E4585, Aberdeen Proving 

Ground, MD 21010 
157-311. Distribution »3 shown in TID-4500 under Chemistry category (25 

copies—NTIS) 

it. oowWHMWT mmm me* II»WMM/«O« 


