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et al.: 20th Annual RMCAC Abstracts and Program

20th ANNUAL ROCKY MOUNTAIN CONFERENCE
ON
ANALYTICAL CHEMISTRY

AUGUST 7, 8, 9, 1978

DENVER CONVENTION COMPLEX
DENVER, COLORADO

SPONSORED JOINTLY BY THE

ROCKY MOUNTAIN AND ROCKY MOUNTAIN
SOCIETY FORAPPLIED SPECTROSCOPY CHROMATOGRAPHY DISCUSSION GROUP

The Rocky Mountain Conference an Anal ytical Chenmistry preserts
an opportunity for chenists and spectroscopists to becone aware and
inforned of new devel opments in analytical chemistry and spectroscopy.’

The 121 papers include-internationally promnent scientists
throughout the United States who will discuss the results of their
work with conference attendees.

Exhibits of new chenical products and instrunents will be on dis-
play during the three days.

Plan to attend the 20th Rocky Mountain Conference and take ad-
vantage of this opportunity to learn about new areas of research and
mai ntain your expertise in your field.

While in Denver plan to enjoy beauty and the recreational facili-
ties within the Rocky Muntains.

PROGRAM

ANALYTI CAL CHEM STRY - GENERAL

SYMPCSI UM OH ENVI RONMENTAL CHEM STRY

SYMPCSI UM ON GAS CHROVATOGRAPHY/ MASS SPECTROSCOPY .

SYMPCSI UM ON EPR

SYMPCSI UM ON NVR OF MACROMOLECULES

SHORT COURSE ON RECENT ADVANCES | N | ON- SELECTI VE ELECTRODES
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VI SI TOR | NFORMATI ON

REGI STRATI ON

Admi ssion.to all technical sessions
Those planning to attend the conference are encouraged
using the form provided.

requires a registration badge.

to preregister Convention and Visitor

80202 ( Phone:

Preregistration forms are to be mailed to:
SHORT COURSE

Orion Research,
Sel ectlve Electrodes."

Dr. Daniel A. Netzel
Laram e Energy Research Center
P.O. Box 3395, University Station

Information on the Denver

303/892-1112).

area may be obtained from the Denver

s' Bureau, 225 West Col fax Avenue, Denver CO

nc. will "lon-

The course will

present a free short course on
be 2 1/2-3 hours and will

Laramie Wy 82071 include an introduction to the subject of ion-selective electrodes
as well as recent advances in the use of an ammonia electrode for
Valuable.tim will be saved if you preregister. The rapid determ nation of high and |ow nitrogen concentrations in
various types of sanples.

registration desk will be
Tower Inn and at the Denver
listed bel ow.

located in the |obby of the Executive
Convention Conplex during the hours

SOCIAL FUNCTION

REGI STRATI ON HOURS AND LOCAT! ONS Al'l Conference attendees are invited to a cash-bar m xer on
Monday, August 7, from5:00 PMto 7:30 PMat the Executive Tower

Sunday, August 6, Executive Tower Inn kzQQ PM—8:00 PM , Inn.  The Conference banquet for all Conference attendees will be

Monday, August 7, Denver Convention Conmpl ex 8:00 AH—4: 00 PM given Tuesday, August 8, from6:00 PMto 9:00 PMat the Executive

Tuesday, August 8, Denver Convention Conplex 8:00 AM—4: 00 PM Tower Inn. Dr. Paul Rappaport, Director of the Solar Energy Research

Wednesday, August 9, Denver Convention Conplex 8:00 AM—12:00 PM institute in Golden, Colorado has been invited as the after-dinner
speaker. It is inportant that you check the box on the preregistra-
tion formif you are attending the banquet. Pl ease include the

REGI STRATI ON FEE banquet dinner cost of $7-00 per person with your registration fee.

is $20.00
unenpl oyed or re-

Preregistration fee for the three-day conference
and $10.00 for students. There is no fee for
tired chemists.

HOTEL ACCOMMODATI ONS

Hotel accommdati
ference attendees. Hi
have been reserved for
strongly urged that
since Denver
rates for
map of the downtown De

MAP OF DOWNTOWN DENVER
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in August
the Executive Tower

the con-
I'nn
is

ons are the responsibility of
owever, rooms at the Executive Tower
those attending the Conference. It

reservations be made as early as possible

is abound with tourists.
Inn and other hotels as well
enver area are given bel ow:

Approxi mat e

as a

Doubl e/ Twi n
$40- 60

Single
The Brown Pal ace Hotel $33-53
321 17th Street
Denver CO 80202
Ph: (303) 825-3111

Cosnopol i tan $24- 34 $30- 40
1780 Br oadway
Denver CO 80202

Ph:  (303) 861-9000

Denver Hlton Hotel $31-42 $41-52
1550. Gourt Pl ace
Denver GO 80202

Ph:  (303) 893-3333

Denver Marina Hotel
303 West (ol fax
Denver CO . 80204
Ph:  (303) 292-9010

$20-27 $24-31

Executive Tower Inn
1405 CQurtis Street
Denver CO 80202
Ph: (303) 571-0300

$28 up $36 up

The Fai r nont $50- 70
1755 denarm Street
Denver QO 80202

Ph:  (303) 534-3755

Hol i day Inn

Denver Downt own
1450 Gl enar mPl ace
Denver GO 80202
Ph: (303) 573- 1450

$35-55

$26 $33

Convention Complex

Executive Tower Inn

Brown Palace Hotel
Cosmopolitan Hotel

Denver Hilton Hotel

Denver Marina Hotel

The Fairmont

Holiday Inn — Downtown Denver

ONoAWNE
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EXHI BI T HOURS OFFI CERS OF THE ROCKY MOUNTAIN SECTION OF THE SOCI ETY
FOR APPLI ED SPECTROSCOPY AND THE ROCKY MOUNTAI N
Monday, August 7 9:00 AM-5:00 PM CHROMATOGRAPHY DI SCUSSI ON GROUP  (1977-78)
Tuesday, August 8 9:00 AM-5:00 PM
Wednesday, August 9 9:00 AM-12:00 AM
SAS RMCDG
CONFERENCE EXHI BI TORS (as of 5/15/78) Chai r man: Marvin Fi shman Duane Hunter
USGS Rockwel | I nternational
The exposition of products and services will be located on the Denver, CO Gol den, CO
first floor of the Denver Convention Conplex. These exhibits wll
provide an excellent opportunity for your enjoyment and further Chai r man- El ect : Steve Valente Dal e Lawl or
education and enlightenment. Cust om Chemical Co. Laram e Energy Research Center
Denver, CO Larami e, W
In order to take full advantage of the show we offer you an
exhibit watcher's guide: Secretary: Di ck Lehmann Jan Howard
CBL NREL- CSU
1. Plan to visit - set aside a special time in your busy Denver, CO Fort Collins, CO
conference schedul e.
Ann Ficklin Jan Howard
2. Browse - you'll surely miss sonmething of value to you Rockwel 1 I nternal tonal NREL- CSU
if you merely peek in. Gol den, CO Fort Collins, CO
3. Look - see themall; there's always something new under
the sun.
4, Listen - the exhibitor is ready to talk with you about
his display. 20Th ANNUAL ROCKY MOUNTAIN CONFERENCE ON ANALYTI CAL CHEM STRY
5. Get the facts - don't depend on runors.
6. Foll ow up when you get home - exhibitors are glad to help Chairman;  Daniel A Netzel

throughout the year; not just during meetings. . .
Commi ttee Chairmen:

American Instrument Co. Per ki n-El mer Cor p. Publicity: Robert H. Heidel, Jerry Turbett
Air-Row Instruments, Inc. Prochem Printing: Rol and Manning, Jerry Turbett
Basel ine Industries R. H. Allen Co. Banquet and M xer: Duane Hunter, Steve Valente
Beckman Instruments Rocky Mountain Scientific G ass Exhi bi ts: Bill Beard
Coul ometrics, Inc. Sadtler Research Laboratories, Facilities: Keith Grossaint
Denver Valve and Fitting Co. Inc. Visitors Information: Howard Taylor
Di gi | ab Sargent - Wel ch
Finnigan Instruments Spectrametrics, Inc.
G enco Scientific, Inc. uTl . . .
Hewl et t - Packar d Varian Associates Anal ytical Chemistry - General: Daniel A Netzel
Instrunentation Laboratories, Inc. Waters Associates Synposia on Environment Chemistry: Howard Tayl or
JEOL Analytical Instruments, Inc, Instrumentation Sales Francis McDonal d
Ni col et Instrument Corp. Scientific Gas Products
Gas Chromat ography/ Mass Frank D. Cuffey
Spectroscopy: M chael Aaronson
FOR ADDI TI ONAL BOOTH SPACE CONTACT: EPR: Gareth Eaton
Dr. Bill Beard NMVR: Daniel A. Netzel
USDA- ARS ) .
P.O Box E 21st Annual Rocky Mountain Conference Chairman: Howard Tayl or

Fort Coll ins cO 80522
303-482-5733
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ANALYTI CAL CHEM STRY
GENERAL PAPERS

D. A Netzel, Chairman

CGENERAL SESSI ON | Second Fl oor, Conference Roons A F
Monday Morning - Dale Lawl or, Presiding
9:00 Introduction - Daniel A. Netzel

9:05-1 RECENT ADVANCES I N LI QU D CHROVATOGRAPHY W TH ELECTROCHEM CAL
DETECTION, R E. Shoup, C. S. Bruntlett, and P. T. Kissinger,
Purdue University.

Thi n-l ayer anperonetric detectors for liquid chromatography were
first devised six years ago and are now commonpl ace in many bi o-
chem cal and pharnmaceutical |aboratories. The applicability of
these detectors to trace analysis problens depends largely on the
conpatibility of the chosen chromatographic conditions (for the
el ectroactive species of interest) with those of the el ectrode.
In addition to yielding the desired separation, the nobile phase
must al so give very low residual currents, remain inert to the

el ectrode surface, and be optim zed (pH ionic strength, dielec-
tric constant) for maxi mum het erogeneous el ectron transfer. For
t hese reasons, nost separations have been performed with aqueous
buffers or those containing only small anmounts of CHOH or CH,CN,
at potentials of +1.2V (vs. SCE) or less. The use of npbile
phases with little or even no H,0 present would be advantageous
for several reasons. These include the ability to elute el ectro-
chem cally active, highly hydrophobic substances from reverse
phase materials in a reasonable anmount of time, the use of nornal
phase LC in addition to the reverse phase and ion exchange nodes
presently enployed, and the ability, with rigorously dried sol -
vents, to operate the detector at potentials as great as +2.5 V
(vs. SCE) without encountering detrinmental background currents.

The extension of LCEC to non-aqueous nobile phases will be dis-
cussed and the restrictions on the electrode materials and cell
design will be reviewed. New thin-1layer cell designs and the
procedures necessary for successful non-aqueous LCEC operation
along with severa-1 exanples of typical separations will be
present ed.

Published by Digital Commons @ DU, 1978
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9:35-2 OPTI M ZI NG RESOLUTION | N HI GH PERFORMANCE LI QUI D CHROVATOGRAPHY
BY SYSTEMATI CALLY | NVESTI GATI NG SECONDARY SOLVENT EFFECTS,
J. V. G eenwod, Spectra-Physics.

Recently, Bakalyar, Mllwick, and Roggendorf [Journal of Chrona-
t ography, 142 (1977) 353-365] published a paper on Sol vent Sel ec-
tivity in Reverse Phase Chronatography. Selectivity was studied
for eleven functional groups. Solvents were classified in terns
of polarity and functional group selectivity. Their data indi-
cated that solvent polarity does not accurately reflect eluting
strength for all solutes. Strength is actually the sumtotal of
three types of nolecular interactions acting concurrently, e.g.,
di spersion, orientation, and hydrogen bonding. Follow ng a brief
di scussi on of solvent selectivity, general guidelines for opti-

m zing resolution will be presented. Exanples of how these guide-
lines can sinplify nethod devel opnent wi 11 be shown.

10: 05 Br eak
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10:30-3 CHARACTERI ZATI ON OF | MPURI TIES I N Bl DENTATE ORGANOPHOSPHORUS
COVPOUNDS BY HPLC AND GC/ M5, K. J. Grossaint, M L. Gooms, J. D
Navratil, and L. L. Martella, Rockwell International.

Bi dent at e or ganophosphorus conpounds, such as dial kyl -n, n-di al ky
carbanoyl phosphonate and the anal ogous carbanoyl nethyl ene phos-
phonates, extract actinides well from7Mnitric acid solution
However, commercially available extractants contain inpurities
which interfere with back-extraction of the actinides fromthe
organi ¢ phase

The inmpurities largely resulted from residual reactants and ther-
nmal degradation of the product phosphonate during synthesis. The
thernal stability problem also contributed to the difficulty of
purification by standard distillation techniques.

The effort reported in this paper was concerned with devel opi ng
nmet hods for identifying and nmeasuring concentration of the inpuri-
ties. These nethods could then be used to obtain correlations of
extraction efficiency and purification technique with inpurity
content. The analytical problemwas twofold: (I) to separate
and identify the inpurities, and (2) to devel op standard response
curves for the conponents.

H gh performance liquid chromatographic separation and gas chrona-
t ography-mass spectral characterization were selected to perform
the required anal yses.

The inpurity conmponents included several innocuous compounds,
(e.g., hydrocarbon solvent and al kyl hal i de), which contri buted
only to a dilution of the extractant. Some potential conplexing
conpounds such as phosphate and phosphonate esters, and al kyl -
am noamni des were observed.

Response factors were obtained by injection of standard ni xtures,
where sufficiently pure conpounds were avail abl e. For sone im
purities, the response factors were determ ned by injection of
conponents recovered fromthe HPLC separation, or were inferred
by difference cal cul ati ons.

Published by Digital Commons @ DU, 1978
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11: 00- 4 H GH PERFORMANCE LI QUI D CHROVMATOGRAPHY | N THE ANALYSIS OF FATTY
ACI D COWPCSI TI ON OF VI BRI O PARAHAEMOLYTI CUS AND VI BRI O CHOLERAE,
L. DD Mll and S. W Joseph, Naval Medical Research Institute.

Rever sed- phase high performance |iquid chromatography was used to
identify cellular fatty acids isolated fromVibrio parahaenol yti -
cus, an estuarine mcroorgani smassociated with diseases of narine
and estuarine animals and seafood-borne enteritis in man, and
Vibrio cholerae, a simlar pathogenic mcroorganism Liquid
chromat ogr aphy was chosen as an. aid for taxonomic identification

of these bacteria since recent studies have shown that the fatty
acid conposition of bacterial cell envelopes can readily be identi-
fied using reversed-phase techniques and with greater sensitivity
and selectivity than that observed with gas chronatography.

Al anal yses were conducted using a Waters Associ ates, |nc. Nodel
20k liquid chronat ograph, Mdel 440 absorbance detector and Mdel
660 sol vent programer for gradient elution. Aliquots of saponi-
fied bacterial mixture were extracted with chloroform dried under
nitrogen and resuspended in DMF containing the W tag p-brono-
phenacyl bromi de. After dissolution, the reaction m xture was
heated at 65°C for 15 minutes and aliquots of the reaction mxture
injected into the liquid chromatograph. Derivatized fatty acids
were separated using two mBondapa C. reversed-phase colums in
series with a Wiatman ODS guard colum. The sol vent system con-
sisted of deionized water and acetonitrile. The solvents were
programred from 40/60% to 100/ 0% acetonitril e/water over a three-
hour period using curve 5 of the solvent programmer and a flow
rate of 1 m/mn. The separation was continued for 60 nminutes
after reaching final conditions.

Derivatized fatty acids were detected at 25k nmand identified by
conparison of retention times with standards. In the bacterial
strains studied, Cl12, Cl4, Cl15, and Cl6 fatty acids had concen-
trations simlar to those determ ned previously by gas chroma-
tography. There was al so evidence of CI8, C8:1, CI8:2, and C20
fatty acids which have not been reported. The high-perfornmance
liquid chromatographic technique showed inproved sensitivity and
selectivity over standard, gas chronatographic techni ques and pro-
vided additional information for taxonomic identification of
bacteri a.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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11:30-5 APPLI CATI ON OF H GH PERFORVMANCE LI QU D CHROVATOGRAPHY TO THE
RECLAMATI ON OF EMULSI FI ABLE O LS, T. Gshourn and G Mantel 1i,
Coors Contai ner Conpany.

Wth the rapid depletion of our natural resources and the asso-
ciated rising costs for petroleumrelated raw materials, Coors
Cont ai ner Company decided to determine the feasibility of reclaim
ing enul sifiable oils used in our alum num can manufacturing

process.

The anal ytical requirements for reclaimng the oil under study
required a nunber of quantitative determ nations which were tine
consum ng and not specific enough for this project. HPLC offered
the advantage of determining the required information and in a
much shorter tine frane.

Thi s paper discusses the HPLC procedure and presents the results

obt ai ned which enabl ed Coors Container Conpany to successfully
recl ai mour present source of emulsifiable oil.

Published by Digital Commons @ DU, 1978
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Monday Afternoon - Steve Val ente, Presiding

2:00-6 NEW " H GH SCOLI DS" ATOM ZATI ON SYSTEMS FCR ANALYTI CAL ATOM C
SPECTROSCOPY, S. Hughes and R C. Fry, Kansas State University.

The increasing use of atonmic spectroscopy in the trace level noni-
toring and screening prograns of clinical, environnental, and in-
dustrial I|aboratories has created a need for faster and nore
"preparation free" atonization systens. Sanple preparation (dry-
i ng, ashing, digestion, dissolution, etc.) of conplex sanple nate-
rials often proves to be the time consuning step for atom c ab-
sorption or |CP emission analysis.

This presentation will include the design and operational charac-
teristics of new "high solids" atom zation systens that provide
faster and nore "preparation free" assays of sanples as conplex as
evaporated nmlk concentrate, tonmato sauce, whole bl ood, urine, sea
water, etc. Means of convenient sanple introduction on a high
sensitivity basis have been devel oped. The particle size behavior
of suspended solids has been studied in these systens. The role
of potentially interfering nolecular spectra and |ight scattering
i nduced by dissol ved sugar and salt, and suspended solids concen-
trations as high as 50%w |l be discussed

2:30-7 A METHOD FCR THE DETERM NATI ON OF COPPER, ZI NC, AND COBALT IN
PLANT MATERI AL BY ATOM C ABSORPTI ON SPECTROSCOPY, D. R Boline
M J. Hall, and J. D. Parli, Enporia State University

A nethod of analysis for copper, zinc and cobalt in plant material
has been investigated. The residue fromdry ashing of the sanple

is dissolved in a solution prepared by diluting 1 m cone. HCL to
100 M with nethanol. Each sanple is diluted to 25 mi and aspirat-
ed directly into an acetylene-air flanme for analysis by atomic ab-
sorption spectroscopy. The sensitivity and detection limts ob-
tained for each netal are lower than those obtained using an aqueous
solution. The anounts of netal found in the sanples has been com
pared to the results obtained by the analysis of identical sanples
by the official AOAC colorinetric methods.

3: 00 Br eak
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DETERM NATI ON OF NANOGRAM AMOUNTS OF BERYLLIUM IN Bl OLOd CAL SAM
PLES BY FLAMELESS ATOM C ABSORPTI ON SPECTROVETRY, J. A. Hurl but,
Metropolitan State Col | ege.

Met hods for deternm ning nanogram anmounts of beryllium in urine,
hair, fingernail and fecal sanples by flaneless atom c absorption
spectronetry are described. A Perkin-El mer Mdel 503 spectro-
phot onet er equi pped wi th an HGA-2100 graphite furnace was used.
Goup Il cations, alum num cerium silicon, chrom um nolybdenum
tungsten, manganese, and | ant hanum enhanced the absorption signal.
The presence of 100 ug/m of |anthanum yielded consistent absorp-
tion signals regardless of the cations present; so, |anthanumwas
used as a masking agent. Hydrofluoric, hydrochloric, and per-
chloric acids still interfered and had to be renoved by evapora-
tion. The tissue sanples were digested using a nitric-perchloric
acid mxture with the exception of the fecal and urine sanples.

A ferrous ion-hydrogen-peroxi de digestion was used with the fecal
sanpl es, and a basic coprecipitation was used with the urine sam
pl es. Nanogram anounts of berylliumfromthe tissues and sub-
nanogram per nilliliter anpbunts of beryllium fromurine were re-
coverabl e when the final sanples were spiked with 100 ug/m anounts
of lanthanum Al recoveries varied from90 to 110% with relative
standard deviations of less than 13%

| NFRARED SPECTRA OF PERMETHYLATED HUM C ACID FRACTIONS, R L.
Wershaw and D. J. Pinckney, U S. GCeol ogical Survey.

The infrared spectrumof a humic acid normally consists of only a
few broad absorption bands, the nost prom nent of which are the
carbonyl stretching bands between 1720 cm' and 1630 cm' and the
hydroxyl stretching, band in the region of 3400 cm' . After de-
rivatization of the humic acid fractions, new bands appear in the
so-called fingerprint region and the carbonyl bands are shifted.
Infrared spectroscopy has al so proved useful in nonitoring the
reaction of pernethylated hunmic acid fractions with various de-
rivatization and hal ogenation reagents. The npistening of the
cast filnms of nethylated humic acid fractions with deuterated

wat er causes the qui none carbonyl bands to di sappear. This ef-
fect is due either to hydrogen bondi ng between the qui none car-
bonyl groups and the protons in the water or to the actual forna-
tion of hydroqui nones.

This study denmonstrates that infrared spectroscopy may be used
both for the elucidation of the chem cal structure of humic acids
and for the conparison of different humc acid fractions.

Published by Digital Commons @ DU, 1978
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4:30-10 N TRITE AND NIl TRATE LEVELS | N PROCESSED MEATS, BY |CN CHROVA-
TOGRAPHY, R. Posner and A. Schof fman, United States Testing
Conpany, Inc.

I ncreasi ng evidence that sodiumnitrite can conbine with secondary
amines to formcarcinogenic nitrosoamnes in the hunan gut, along
with the conmon usage of nitrite as a color enchancer and as a pre-
servative in packaged neats, calls for inproved nethods of analysis.

Conventional wet nethods for analyzing nitrite and nitrate in the
presence of each other involves duplicate determ nations under oxi-
di zing or reducing conditions, and under as-received conditions.
Each species is then calculated by difference. This procedure is
cunbersone and suffers frommany interferences.

lon chromat ography can be used to separate and quantitate nitrite
and nitrate levels in nmeat products. In addition, a survey is nade
of nitrate:nitrite levels with respect to tine, i dentification of
ot her common additives such as ascorbate, benzoate, and citrate are
acconpl i shed.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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(GENERAL SESSION | Second Fl oor, Conference Roons A F

Tuesday Morning - Bill MCarty, Presiding

9:00- 11

9:30-12

10:00

A COVPUTER NETWORK FCR THE AUTOVATI ON OF LABORATORY | NSTRUVENTA-
TION, D. DiLuzio, Eastnman Kodak Conpany.

The Anal ytical Sciences Division of Eastnan Kodak Research Labora-
tories is inplenenting a conputer network to collect, analyze, and
store data fromvarious instrunents. The concept upon which this
network is planned includes a large central conputer serving a num
ber of snaller conputers interfaced directly to |laboratory instru-
ments. The advantages of such a systemare several, but included
as particularly inportant are: (1) added computational power, (2)
centralized use of costly peripherals, (3) use of specialized data
acquisition software on the satellites, and (4) sophisticated
general purpose software on the central conputer.

The first satellite conmputer is interfaced to 16 gas and liquid
chromatographs. It is a PDP-11/10 running under Kodak software.
The satellite collects data from 16 chromat ographs, resolves peaks,
and carries out other systemutilities. The resulting data are
transmtted to the central processor for analysis. The centra
conputer is a PDP-11/40 running under DEC s RSX 11M

The second satellite was devel oped using software and hardware
conparable to the first satellite's. It collects and anal yzes
data fromthree nultichannel analyzers.

Using the sane approach, a third satellite is interfaced to 16
nore chromat ographs and an X-ray diffractoneter.

Details concerning the phil osophy, design, and future expansi on of
this network will be discussed

FOURI ER TRANSFORM | NFRARED SPECTROSCOPY APPLI ED TO ANALYTI CAL
PROBLEMS, K. Krishnan, Digilab Inc

Fourier transform infrared spectroscopy has the advantages of high
t hroughput and nultiplexing. The data is collected under conputer
control, and this allows the nathematical manipul ation of data, such
as the subtraction of two absorbance spectra to look for snall dif-
ferences between the two spectra. Application of this technique of
absor bance subtraction to the study of surface coatings, deternina-
tion of inpurities in senmiconductors, and to the detection of en-
vironmental pollutants will be discussed. Interfacing of the
Fourier Transform infrared spectroneter to a gas chromatograph en-
ables the study of the spectra of gas chronmatographic effluents.
Exanpl es of high sensitivity GUJIR spectra corresponding to a few
nanogram |l evel s of the sanple will be presented.

Br eak

Published by Digital Commons @ DU, 1978

13



Rocky Mountain Conference on Magnetic Resonance, Vol. 20 [1978], Art. 1

10: 30- 13 DYNAM C MASS SPECTROVETRY TECHNI QUE AND APPLI CATIONS, T. L.
McFeeters, Rockwell International.

A mass spectronetric nmethod for analysis of volatile components in
terms of their flowrates through the ionization region has been
ternmed dynam c mass spectronetry.

The paper briefly describes theory, technique (including calibra-
tion) and applications (including exanples) of the method.

Applications discussed include vacuum chanber residual gas analy-
si s, contam nation/cleaning studies, and determ nation of sol vent
perneation rates.

11: 00-14  NEUTRON ACTI VATI ON ANALYSI S OF TRACE METALS IN SHALE O L PRODUCTS,
P. Shaw, Laram e Energy Research Center, and D. MKown and S
Manahan, University of M ssouri.

Distillates, waxes, and residues froman in situ shale oil retort
product were analyzed for selected trace elenents by instrumental
neutron activation analysis (1NAA). Seleniumwas analyzed by a

special b5-second irradiation, 15-second decay, 15-second count.
Short irradiations of 1 minute or less were enployed for the deter-
m nati on of al um num vanadium sulfur, manganese, iodine, chlorine,
brom ne, sodium and arsenic. A 2-hour irradiation was enployed for
the determ nation of antimony, iron, cerium copper, zinc, cobalt,
nmol ybdenum chrom um and sel enium  Standards enpl oyed incl uded
netal oxides and netals dissolved in nitric acid, anmmonium salts of
hal i des and sul fur conpounds, and NBS fuel oil. The volunmes of the
standards were adjusted to simulate the geonetry of the shale oil
sanmpl es. Special techniques and precautions are described for the
irradiation of shale oil products necessitated by pressure buil dup
due to gas production. Surprisingly, the waxes have especially
strong tendencies to produce gases during irradiation

In general, results obtained on elenents analyzed thus far show
enrichment of trace elements in the tars and depletion in the
waxes. The waxes are nmuch lower than the distillates in arsenic
content. Distribution of other trace elements is discussed.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1978.20.1



11:30-15

et al.: 20th Annual RMCAC Abstracts and Program

SYNCHRONOUS FLUORI METRY OF ORGANI C WATER POLLUTANTS | N THE DENVER
METRO AREA, G FErickson and E©. R Weiner, University of Denver

A major problemin water pollution control is identifying the
source of a particular pollutant from anong several possible
sources. This is especially difficult when the pollutant is
transported in groundwaters before entering a surface water

body. The technique of synchronous fluorinetry was applied to
oils and other organic water pollutants collected in the Denver
area to evaluate its usefulness for identifying the pollutant
sources. Spectra from stream sanples were conpared with effluent
sanpl es from possi bl e sources.
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Tuesday Afternoon - Bill Wginton, Presiding

2:00- 16 ROOM TEMPERATURE PHOSPHORESCENCE OF COVPOUNDS ADSORBED ON SCDI UM
ACETATE, R J. Hurtubise and R M A von Wandruszka, University of

Woni ng.

The room tenperature phosphorescence behavi or of several conpounds
adsorbed on sodi um acetate was studied. Conparisons of nolecul ar
structures and consideration of reflectance, fluorescence and infra-
red spectra allowed postulation of certain nolecular requirenments
for room tenperature phosphorescence. The interactions of p-am no-
benzoic acid with sodium acetate were considered in detail. The
adsorption process involved the formation of the sodium salt of

p- anmi nobenzoi ¢ acid on sodi um acetate surface and hydrogen-bondi ng.
Only conpounds dissolved in protic solvents showed the effect. I't
was al so shown that the phosphorescent conpounds are adsorbed
flatly on sodium acet at e.

Room t enperat ure phosphorinetry of conmpounds adsorbed on sodi um
acetate has the analytical advantages of selectivity and rel a-
tive insensitivity to moisture. In addition to p-am nobenzoic
acid useful analytical results have been obtained for p-am no-
hi ppuric acid, 5-hydroxyindol eacetic acid, 5~hydroxytrytophan
p- hydr oxybenzoi c acid, and folic acid. Also, benzocai ne which
did not show room tenperature phosphorescence when adsorbed on
sodi um acet ate was hydrol yzed to p-am nobenzoic acid and the
phosphor escence of p-am nobenzoic acid was neasured on sodi um
acetate. A unique phosphorinetric nethod was devel oped for
det erm ni ng p-ami nobenzoic acid in nulticonponent vitam n tab-
lets without separation.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1978.20.1



et al.: 20th Annual RMCAC Abstracts and Program

2:30-17 THE APPLI CATI ON OF ENERGY DI SPERSI VE X- RAY FLUORESCENCE TO
VETERI NARY TOXI COLOG CAL SCREENI NG OF | NCRGANIC PO SONS, J. D

Henion, G A Maylin, and J. G Ebel, Jr., Cornell University.

The screening of biological sanmples for inorganic poisons has not
experienced the growh and success that organic screening by thin
| ayer chromat ography has enjoyed. The wide variety of inorganic
conpounds with differing physical properties has precluded sensi-
tive, specific analytical methods anenable to broad coverage at
trace levels. Although there are a few nmulti-elenent analytical
techni ques suitable for screening inorganic elenments, we have
chosen the technique of energy dispersive X-ray fluorescence (XRF)
as the nost suitable nethod for screening veterinary biological
materials with mnimum sanpl e preparation.

XRF allows us to screen aninmal tissues and plant materials for

ei ghty-two possible elenents which may be present at toxic |evels.
Since we are looking for significantly el evated anounts over the
normal element profile (NEP) of the particular biological nate-
rial, XRF can readily detect and identify the specific el ement
present at a toxic level. (Quantitation can then be acconplished
either by XRF or other suitable nethods.

Exanples will be presented which denonstrate the anal ytical appli-
cation of XRF for screening a variety of animal tissues from toxi-
col ogi cal cases encountered in our veterinary diagnostic |aboratory.

3:00 Br eak

3:30-18 DETERM NATI ON OF TOTAL ORGANIC CARBON (TOC) | N SODA ASH AND OTHER
H GH CARBONATE CARBON SAMPLES, A. E. King, Coul onmetrics, Inc.

The determ nation of organic Carbon in sanples containing high

I evel s of inorganic carbon has been a difficult analytical task.
Conventional procedures require dissolution of solid samples in
acid followed by purging to renove inorganic carbon. Organic car-
bon is then determined by wet oxidation with gravimetric or vol u-
netric determ nation of evolved CO,. A new met hod using coul o-
metric titration of CQ follow ng conbustion in oxygen at 530°C
has been devel oped.

Total organic carbon (TOC) was determined in several typical soda
ash samples (as well as a Variety of other materials including
NaHCO, and soda ash |iquors). Interference from sodi um bi car bon-
ate was elimnated by preheating the sanmple at 160°C for 15 m n-
utes for solid sanples and by boiling for liquid sanples. Agree-
nment between the conventional and coul bmetric nmethods was wthin
10% for soda ash. Precision of the new nethod was +2 ppm TOC for
soda ash. Analysis tine, excluding preheating to destroy bicar-
bonates, was less than 8 minutes for the coulonetric nethod com
pared to 90 m nutes for the conventional nethod. The coulonetric
met hod required mninal operator skill. The coul onetric method
will not detect organic carbon which is volatile under the pre-
treatnent conditions or carbon which will not oxidize in an oxygen
at nosphere at 530°C and therefore is only applicable to certain
sanpl es.
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4:00-19 DEVELOPMENT OF METHODS FOR QUANTI TATION OF NAPHTHIONIC ACID IN
SERUM B. Stavric, J. Craig, R Kl assen, and J. Ruddick, Health
& Wl fare Canada.

Recent controversy about the biological effect of Amaranth (F.D. &
C. Red No. 2) prompted renewed interest in additional pharnaco-
kinetic studies of this food azo-dye. An inportant paraneter in
these studies is to follow the serum concentration of Amaranth's
maj or netabolite, naphthionic acid (NA).

Al t hough an anal ytical procedure for quantitation of NA in serum
using thin layer chromatography, has been described, this method
was not sensitive enough nor fast enough for our purposes.

A new, sensitive, reproducible and fast nmethod (required for a few
t housand sanples) had to be devel oped. Attenpts to use G.C tech-
ni ques using different colums, and detectors, after various de-
rivatizations of NA had limted success.

The best results were obtained when the concentration of non-
derivatized NA was neasured by fluorescence spectrophotonetry
(excitation 328 nm enission 420 nm of the supernate, after pre-
cipitation of serum protein with absolute ethanol and heating
(75°C; 30 m n). About 100 determi nations per day are possible
with results available within 2 hours of sanpling. Sensitivity
of this method is 1 ng of NA in 20 ml of serum

This is an unusual exanple where derivatization reduced the
detectability of the original conpound.

4: 30-20 EVALUATI ON OF SELECTIVI TY CHARACTERI STI CS OF POLYSTYRENE- BASED
PACKI NG MATERI AL, V. McKay, G Hewett, and R Stevenson, Altex
Scientific, Inc., and R Henry, Chentest.

Pol yst yrene-based packing materials, famliar in classical ion
exchange chromat ography and size separation, are now gai ni ng popu-
larity in high performance liquid chromatography. The use of
macroreticular resins in which the pore size is independent of the
percentage cross linking, offers several advantages. The uniformty
of the pore structure leads to highly efficient packed col umms
(18,000 + theoretical plates/meter). The rigidity of higher cross-
linking allows higher flow rates than is possible with m croporous
resins without conpression of the bed. The resultant backpressure
is | ow—<onparable to that of silica based materials. The macro-
reticular character permts solvent changes wi thout swelling and
shrinking so there is no loss in efficiency. This flexibility with
nobi | e phases allows size separations in a variety of eluents on a
single colum, or partition onto a neutral polystyrene stationary
phase under certain other nobile phase conditions. Various noieties
can be incorporated into the pol ystyrene base for operation in other
nodes. This paper will explore selectivity differences and sin-
larities under various nobile phase conditions.
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Ancrfgy Morning - Marvin Fishman, Presiding

9:00-21

9: 30-22

10: 00

SAMPLE PREPARATI ON FOR TRACE MJULTI - ELEMENT ANALYSI S W TH EMPHASI S
ON CONTAM NATI ON CONTROL, L. Jacobs, C. R WIlson, and J. O dham
Commercial Testing & Engi neering.

Sanpl e preparation for nulti-elenent trace analysis has always been
a problemfor the analytical chenmist. Therefore, we investigated
two sanple preparation techni ques—+ow tenperature plasna ashing
and the Parr oxygen dissol ution.

The sanple types used in the investigation were coal, hair, and an
organic resin XAD-2. A conparison of possible elenental contam na-
tion using the two different preparation techniques as well as
various chenicals and reagents and the speed of operation will be
shown.

Sonme anal ytical results using a Spark Source Mass Spectroneter as
the multi-elenment analytical survey nethod will be shown.

DEVELOPMENTS | N ANALYTI CAL HYDRI DE PRECONCENTRATI ONS FCR SELECTED
ULTRA- TRACE LEVEL GROUP I VA, VA, AND VI A ELEMENTS, S. J. Northway,
Uni versity of Arizona; G D. Dyke, J. D. Weishaar, and R C. Fry,
Kansas State University.

The use of strong reducing agents in acid nedia to convert oxidized
forns of As, Sb, Bi, Se, Te, Ge, and Sn to the correspondi ng vol a-
tile coval ent hydrides has been used for sonme tinme to effect a val ua-
bl e gas phase preconcentration of these species for the purpose of
concentration sensitivity enhancenent in atonic absorption spec-
tronetry.

This presentation will include new chem cal reaction conditions,
reduci ng agents, and neans of reagent introduction that greatly im
prove the conversion of species previously not easily reduced [e.g.,
As(V)]. Reaction conditions and masking agents for the elinination
of (otherwi se) severe cationic and anionic interferences have been
devel oped.

New experinmental techniques for inproving the efficiency of the |ow
tenperature entrapnment approach to further preconcentration of the
hydrides will be presented. A nmeans of extending the |ow tenpera-
ture entrapnment to selected group VIA el enents has been devel oped.

Evidence will be presented concerning the nechani snms by which sev-
eral chemcal inhibitions of hydride evolution proceed. Means of
renoving many of these interferences will be presented. The role
of catalysis and kinetics in these reactions will be discussed.

The varied contributions of transport vs. chemcal interference
have been studied. Several new detectors for the preconcentrated
hydri des are being investigated.

Br eak
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10:30-23  FUNDAMENTAL ARC PROPERTI ES AND ACCURACY | N MULTI ELEMENT SPECTRO
GRAPHI C ANALYSI S OF GEOLOG CAL MATERI ALS, D. W Colightly, A F
Dorrzapf, Jr., and C. P. Thomas, U.S. Geol ogical Survey.

The basic prem se of accuracy in spectrographic analysis requires
identical transport, ionization, and excitation of the sanple and
of the reference standard. These requirenments are difficult to
achieve in practice because of the conplex inter-relationship be-
tween the physico-chem cal properties of the material vaporized
into the arc plasnma and the thermodynam c properties of the plasma
itself. The tenperature and electron concentration in an arc-

pl asma are influenced by the ionization properties of the free-
atom and free-nol ecul e phases of sanples, which contribute to the
thernmal and electrical conductivity of the arc-plasma. The com
plexity of this conventional electrical-arc nodel is furthered by
the non-isothermal character of the discharge, and by the dynamc
transport nechani sms for which only non-quantitative understanding
exi sts. W have studied the matrix dependency of spectral ems-
sion for common geol ogical materials to determ ne what correl ations
exi st between nmeasured effective tenperatures, effective electron
pressures, and matrix conposition. A conventional source config-
uration for dc-arc analysis (AR-O, atnosphere, 4 mmgap, 15A) and
a 3.4m Ebert spectrograph were used for noving-plate studies and
regul ar exposures for computerized spectrographic analysis. Ef-
fective tenperatures (5000-6500 K) and el ectron pressures (10-1000
Pa) were determined fromrelative spectral radiances of iron and
titanium lines emanating fromions and neutral atonms in close
proximty to the arc core. The correlations observed between
fundamental arc properties and their inplications for approaches
to inproved accuracy through cal cul ations based on fundanenta
paraneters wll be discussed.

11:00- 24 MULTI - ELEMENT ANALYSI S OF GEOCHEM CAL SAMPLES WTH A DI RECT READ
ING EM SSI ON SPECTROVETER, P. J. Lanothe and J. L. Seeley, U S.
Geol ogi cal Survey.

A conputerized, nultichannel direct reading emni ssion spectroneter
has been adapted for the rapid determ nation of 43 elenents in a
wi de variety of geologic materials. Sem-quantitative trace ele-
ment estimations on solid sanples are acconplished using the DC Arc
in a current progranmed nmode, and the use of rubidiumchloride as
a spectroscopic buffer permts the concurrent quantitative deter-
m nation of ail 10 major rock formng elenents. Spectral inter-
ference corrections are made using the spectroneter's dedicated
m ni - computer, and two different background correction schenes
have been evaluated for use with silicate rock samples. The re-
sults of this conparison will be sumarized
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11:30-25 A SPECTROGRAPH | C METHOD FCR THE SI MULTANEQUS DETERM NATI ON OF
LITH UM RUBIDIUM AND CESIUM I N GEOLOG CAL MATERI ALS, R E. Mays
and J. L. Seeley, U.S. Geological Survey.

Lithium rubidium and cesiumare rapidly and accurately deter-

m ned sinmultaneously in geol ogi c sanples by a spectrographic tech-
ni que which requires little sanple preparation and no equi pnent

nodi fication. Sanples are prepared by mxing with a KC1 buffered
quartz-graphite m xture. Standards were prepared by serial dilu-
tion of a well analyzed mineral (Lepidolite) which contained 2.50%
lithium 1.82% rubidium and 0.075% cesium by weight. To cover
the wi de range of concentrations typically found for these el enents,
a 3-step neutral density filter is used to optimze analytical con-
ditions over a broad wavel ength region. Al 3 elenents are detect-
able at the 0.5 to 5 part-per-m 1lion level. Excitation conditions
and conparative results will be discussed.

VWdnesday Afternoon - Bill Wgintoh, Presiding

2:00-26 USE OF AN | NDUCTI VELY COUPLED ARGON PLASMA FOR MAJOR ELENENT
DETERM NATIONS I N VARI OUS MATRICES, A. F. Ward and L. F. Marciello,
Fi sher Scientific Conpany.

Since the introduction of the ICAP as an anal ytical technique, it
has been primarily used for trace elemental analysis. Recently,
however, there has been nmore enphasis on using the ICAP for total
sanpl e analysis which utilizes the unique |ICAP property of highly
linear calibration curves.

The use of the ICAP for the analysis of mneral ogical, agricultural

and netal lurgical sanples will be discussed. Correlation data with
other analytical procedures and data obtained for the anal ysis of
standard reference materials will also be presented.
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2: 30- 27 CHEM STRY | NAGLOADI SCHARGEPLASMA, D. A. McCaney and T. M Ni entzyk, Uni versi ty of New

For many years the gl ow di scharge has been an inportant |ine enis-
sion, ion and atonization source. The nechanisms and reactions in
the plasnma which led to these utilizations are still not well known
al t hough they have been studied in different experinents by many
wor kers. Recent work in our laboratory has provided a unique spec-
troscopi c technique for studying the glow discharge plasma. The
relative concentrations of all of the inportant species in the plas-
ma can be monitored. These species include ground state neutral
atons and ions as well as netastable noble gas atons. These neta-
stabl es have been postulated to play an inportant role in excitation
and ionization of the sputtered metal atomnms according to the follow
ing reactions:

(1) A* + M-> M + A and
(2) A +M->M+ A+ e (Penning ionization),

where A represents the noble gas atomand Mis the sputtered metal
atom This paper will discuss results obtained from these experi-
ments and the relative inportance of the netastable species in glow
di scharge plasma reactions.

3:00-28 HOLLOW CATHODE EM SSI ON ANALYSI S OF NONMETALS, D. M Mehs, Fort
Lewis College, and T. M N enczyk, The University of New Mexi co.

Trace analyses of nonnetals are frequently plagued by a variety of
experinental difficulties. This is especially inportant for ele-
ments such as sel enium and arseni c which present environnental

heal th hazards even when present in trace quantities. Thus ac-
curate and precise nmethods of analysis at the parts per nillion
level are required. Atonic absorption spectroscopy is currently
the nost useful technique but it is necessary to contend with the
probl ens associated with high excitation energies, highly volatile
anal ytes, and the frequent necessity of using vacuum ultraviol et
resonance lines. These difficulties can be circunvented by using
the hol Il ow cat hode di scharge directly as an em ssion source. Sam
ples are introduced into the cathode of a denountable |anp, atomn zed
and excited, and the spectrum conveniently analyzed. This highly
energetic discharge easily excites the nonnetals while its confined
nat urecounteractsvolatilityprobl enms. Aconpari sonof sensitivity,detectionlir
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SYMPCSI UM ON ENVI RONMENTAL CHEM STRY

H E Taylor and F. R MDonal d, Co- Chairnen

SESSON | - WATER QUALITY Second Fl oor, Conference Roons B E

Monday Morning, - Howard E. Tayl or, Presiding

9:00

9: 05-29

9:35-30

Introduction - Howard E. Tayl or

Invited Paper - METHODOLOGY AND | NSTRUMVENTATI ON FOR COWPLI ANCE
MONI TORING, J. F. Kopp, Environmental Protection Agency.

The Environnental Mnitoring and Support Laboratory-CIN is charged
with the devel opnment and adaptation of equi pnent and techniques to
neasure pollutants contained in surface and ground water; drinking
wat er; sludges and soils; and the effluents fromnunicipal, indus-
trial and non-point sources. The objective of this effort is to
provide the nost efficient and effective nonitoring techniques to
neet the needs of EPA and related State nonitoring prograns. This
i ncl udes the devel opment, selection, nodification, and adaptation
of existing and proposed neasurenent technology specifically re-
quired to identify, characterize, and quantitate all environnmental
pol lutants for EPA and State water nonitoring techniques to inprove
the cost-effectiveness of monitoring operations; and the devel op-
ment of conplete nonitoring systems designs to establish and main-
tain the Agency's nonitoring data bases. Enphasis is placed on
met hods and techni ques necessary to establish and enforce standards
and regul ations already pronul gated, now under consideration for
promul gation or of specific interest to EPA as potentially harnful
to the environment. Devel opnent of nmethods for toxic materials in
i ndustrial wastewaters, nunicipal wastes, public water supplies,
fresh and mari ne waters and ground waters, and of techniques for
the eval uation of hazards to human and aquatic popul ations from
muni ci pal and industrial discharges receive priority treatnent.

Insight into nmethod selection and approval, the alternate test
procedure nechanism and the need for a good l|aboratory quality
control programto insure valid data will be discussed

AUTOVATED ATOM C ABSORPTI ON SPECTROVETRI C DETERM NATION OF TIN IN
WATER AND STREAMBED MATERI ALS, G Pyen, M J. Fishman, U.S.
Geol ogi cal Survey.

An automated |aboratory flowthrough procedure was devel oped to
determine tin in water and streanbed materials. Sanple solutions
for streanbed nmaterials are obtained by a standard U.S. GCeol ogi ca
Survey extraction procedure. The interferences fromnost trace
elements are elinmnated by addition of EDTA.  Sodi um borohydri de
is added to the sanple streamto formtin hydride which is then
stripped fromthe solution with the aid of nitrogen and deconposed
at 850°C in a tube furnace that is in the optical path of an atonic
absorption spectroneter. Twenty sanples per hour can be anal yzed.
The detection linmits are 1 mg/L and 0.1 mg/g for water sanples and
streanbed materials, respectively.
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9:55- 31 THE DETERM NATI ON OF ORGANOTI N COMPOUNDS | N MARI NE SAMPLES BY
FLAVELESS ATOM C ABSORPTI ON SPECTROSCOPY, G- R Sirota, Dept.
of Fisheries and Environnent, Canada.

The organi ¢ conpounds of tin are powerful biocides and are widely
used in terrestrial and aquatic applications: Bis (tri-n-butyl
tin) oxide is the major organotin conpound, and is used in anti-
foul ing marine fornulations. In this paper a nethod is described
for the determination of bis (tri-n-butyl tin) oxide in a biologi-
cal matrix. The nethod involves selective biphasic extraction
with a polar/non-polar solvent system chemcal transfornation of
the extracted organotin, and analysis by flaneless atonic absorp-
tion spectroscopy. Detection limts are 0.05 ng Sn and standard
deviation is + 12%

10:15 Br eak

10:35-32  ANODI C STRI PPI NG VOLTAMVETRY FCOR THE SI MULTANEQUS DETERM NATI ON
OF ULTRA TRACE METALS: A DI SCUSSI ON OF SCOPE AND | NTERFERENCE
EFFECTS, J. E. Bonelli and H E. Taylor, U S. Ceol ogical Survey; and
R K Skogerboe, Colorado State University.

Anodic Stripping Voltamretry (ASV) is receiving increased atten-
tion as an alternate conpetitive technique to conventional atomc
em ssion and absorption spectronetry for the determ nation of
selected ultra trace netals. The scope of the ASV technique in-
cludes but is not limted to the determ nation of netals such as
Bi, Cd, Cu, Ga, Pb, Sn, Tl, and Zn. Depending on analysis condi-
tions and the nature of the sanple to be analyzed, it is possible
to deternine one or nore of these el enments, sinultaneously.

There are several types of interference effects including inter-
nmetallic conpound formation in the nercury working el ectrode, and
unresol ved nultiple oxidation peaks, that have significant inpact
on the practicality of analysis on "real" sanples. Prior to
choosing this nethod for routine analysis, a critical evaluation
nmust be carried out on the preval ence and nagni tude of these

ef fects.
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10: 55-33 USE OF MODI FI ED ELECTRCDES FOR ANALYSI S OF METAL |ONS AT ULTRA-

11:15-34

TRACE LEVELS, R F. Nel son, Gates Rubber Co.

G aphite powder has been chemically nodified by bonding chel ating
agents to the surface via silanization and am di zati on reactions.
The resulting powder, when nmade up into a carbon paste el ectrode,
can be used to preconcentrate netal ions and carry out el ectro-
anal yses down to the piconolar region. The nethod of analysis in-
vol ves uptake of the nmetal ion by the electrode through sol ution
stirring for a preset time, followed by rinsing and subsequent
imrersion in an electrolyte solution containing a reagent that
forns a sparingly soluble salt with the conplexed cation. The de-
posited precipitate is then reduced cathodically to generate the
free metal plated on the surface of the electrode. A subsequent
anodi ¢ scan produces a stripping peak suitable for analysis. Using
l'inear-sweep and differential-pulse voltametry, Ag has been

anal yzed down to 1.0 x 10* Mand Qu~ down to 1.0 x 10* M
with acceptable accuracy and precision. Applications to multi-

el enent anal ysis have al so been expl ored.

AUTOVATED COLORI METRI C METHOD FOR DETERM NI NG DI SSOLVED BORON IN
WATER, R R Spencer and D. E. Erdmann, U.S. Ceol ogi cal Survey.

An automated colorinetric nethod to determ ne dissolved boron in
water is described. The boron is conplexed with azonethine-H
which is readily avail able as the condensation product O Hacid
(8- am no- | - napt hol -3,6- di sul phoni ¢ acid) and salicyl al dehyde. The
yel l ow conplex formed is then neasured colorinmetrically at 410 nm
Interference effects from other dissolved species are mninized by
the inclusion of diethylenetriam ne pentaacetic acid (DIPA) in the
procedure; however iron, zinc, and bicarbonate interfere at con-
centrations above 400 mg/ L, 2,000 mg/L and 150 ng/ L, respectively.
The bicarbonate interference can be elimnated by careful acidifi-
cation of the sanple with concentrated HCl to pH 3-5. Thirty sam
pl es per hour can be routinely analyzed over the range of 0-400
mg/ L bor on.
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11:35-35 CHARACTER ZATI ON OF LEACHATE PROPERTIES OF A COAL CONVERSI ON PRG
CESS SOLID WASTE, M J. Carter, EPA, and R G Luthy and P.
Vassiliou, Carnegie-Mlton University.

Conmmerci al -scal e coal gasification fact lities will generate large
quantities of solid waste material. For exanple, a 250 mllion
SCF/ day Hygas process will produce about 1500 tons of solid waste
char/day. The disposal of such large quantities of waste naterial
presents unknown environnental problens. It was the purpose of
this study to devel op a met hodol ogy for assessing potential en-
vironnental problens associated with disposal of coal gasification
solid waste char, and to apply this nethodology to the case of

pil ot-scal e Hygas coal gasification process char.

The maj or emphasis of this study was devoted to quantifying the
extent and rate of release of 25 trace elenments from the char when
| eached with eluants of varying qualities. Three different ap-
proaches to neasuring the |eaching potential of the char were in-
vesti gat ed: (I') batch extraction and (2) continuous-flow colum
tests, both using six different |eaching solutions and (3) inter-
mttent flow columm tests using a m xture of soil and char, using
distilled water as the |eaching solution. The |eachate solutions
wer e analyzed by ICAP em ssion and flane atom c absorption spec-
troscopy.

Only eleven of the twenty-five elenments anal yzed were found in sig-
ni ficant concentrations with boron the nost significant. I n addi-
tion, it was found that the batch extraction studies were good indi-
cators of what may be |eached, but poor indicators of the total
quantities leached. Specific methodol ogy, significance of the re-
sults, and suggestions for further studies will be discussed
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Monday Afternoon - Howard E. Tayl or, Presiding

1: 30-36 A NEW CONCEPT FOR USI NG | NDUCTI ON COUPLED PLASMA SPECTROVETRY FOR

1: 50-37

TRACE METALS ANALYSIS, J. R Garbarino and H E. Taylor, US.
Ceol ogi cal Survey.

Many applications of water analysis do not require highly accurate
guantitative results. Often, a very rapid seniquantitative survey
is sufficient for reconnai ssance purposes. An inductively-coupled
pl asma techni que has been devel oped for the analysis of these types
of sanples for the following elenents: Al, Sh, B, Ba, Be, Bi, Ca,
Cd, Co, Cr, Cu, Fe, Pb, Li, Ga, Ge, My, Mn, Mo, K, Ni, Si O, Ag,

Na, Sr, Sn, Ti, V, Zn and Zr. Conputer software has been devel oped
to provide analysis results in a tabulated fornmat with val ues rounded
to the appropriate "reporting levels". "Reporting |levels" are es-
tablished in the ratio of 1, 3, 5, 7, and 10 over the range fromthe
detection limt to the maxi mum concentration limt.

Suspended particulate matter often causes severe nmi ntenance prob-
lems due to clogging with the conventional pneumatic crossflow nebu-
lizer utilized in this system Devel opnent of a new Babi ngton type
of nebulizer, insensitive to this problem has been initiated. The
sensitivity and precision of this new approach will be critically
conpared with the nore conventional system

A COVPARATI VE STUDY OF THE | SCOLATION OF ORGANI C MATERI AL FROM WATER
COLLECTED DURING THE IN SITU RETORTING OF TAR SANDS, T. E. Owen,
F. DD affey, and F. A Barbour, Laram e Energy Technol ogy Cent er- DCE.

As the conmercialization of in situ retorting of tar sands approaches,
the contami nati on of water by organi c conpounds generated by the pro-
cess becomes a concern. \Wether one is looking at total organic con-
tent or individual species, it is inportant to know the quantity of
organic naterial isolated. Previous nethods of renoving the organic
material present in tar sands water have been limted to liquid/liquid
extractions. For the purposes of this investigation, water collected
fromthe in situ retorting of tar sands was treated by various nethods
to determne the nmost efficient in organic renoval. These nethods in-
cluded liquid/liquid extraction, freeze drying and resin adsorption
The organic content in the water was determ ned before and after each
isolation. Two nmethods of determining the efficiency of the organic
carbon isolation were utilized and conmpared. The first nmethod in-

vol ved the conversion of carbon to nethane followed by flane
ionization detection and a second nethod converting the carbon to
carbon di oxide followed by coulometric titration. The results of

the various nethods of isolation and detection will be discussed
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2:10-38 RAPI D DETECTI ON AND MAPPI NG OF SUBSURFACE PETROLEUM O L CONCENTRA-
TI ONS AT PROPCSED DEEPWATER PORT SITES, R R Hiltabrand, U. S.
Coast @Quard R&D Center.

A towed fluorometer was calibrated with a Louisiana Crude G| and
used to neasure the background concentration of aromatic hydrocar-
bons present in the seawater at the proposed Deepwater Port Site

"Loop" in the Gulf of Mexi co.

The fluoroneter was towed over a distance of 25 square miles at two
separate depths during a sixteen-hour period by a Coast Quard Qutter
and the oil concentration, turbidity, tenperature and depth were
constantly nonitored during this period of tinme.

Results indicated that this technique can be used to detect and map
oil spills and can give one a synoptic picture of the aromatic hy-
drocarbon concentration in the water columm. The logistic support
time and effort required in gathering data by this nmethod is greatly-
reduced when conpared to conventional neans of obtaining sanples for
anal ysi s.
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A REVI EW OF SEDI MENT SURFACE REACTI ONS | N NATURAL WATERS AND
METHODS FCR STUDY, E. R Weiner, University of Denver.

Sedinents in natural waters acquire surface coatings by a variety
of reactions with dissolved chem cal species and play an inpor-
tant role in the transport of chem cal substances through the
aquatic environment. Sedinments may be sources or sinks for dis-
sol ved speci es dependi ng upon how water paraneters such as pH,
tenmperature, and ionic strength nmay change. Surface hydroxyl
groups are involved in nost of the sedinent surface reactions.
Surface species, reaction nmechani sms, and surface bondi ng prop-
erties should be studied with sedinents in a water environnent.
Somre experimental approaches are di scussed.

Br eak
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3:10-40  APPLI CATION OF EM SSI ON SPECTROGRAPHS TO THE DETERM NATI ON OF TOXI C
ELEMENTS I N Sl LI CATE MATERI ALS, C. Heropoul os and J. L. Seeley, US.
Ceol ogi cal Survey.

Any programdealing with the environmental inpact of toxic elenents
must initially be directed toward determ ning the presence of those
materials, with subsequent investigations to ascertain their points

of origin. In many cases this type of investigation is hanpered due
to sanple size linmtations and lack of rapid, specific detection
systens of adequate sensitivity. In the past, nuch of the data con-

cerning the concentration |evels of such elenents as antinony, ar-
senic, cadmum mercury, thallium and seleniumin silicate mate-
rials were accurmul ated one elenment at a tine, involving time-
consuni ng procedures and, in many instances, fairly large sanple
sizes. (Optical emssion spectrography, as applied to this problem
provi des a neans of sinultaneously determ ning the above el ements in
mlligramsized sanples, rapidly and with detection levels at the 0.1
to 3 part-per-nmillion concentration range. These levels of detecta-e
bility are made possible by exciting the sanples in a DC arc, at a
hi gh anperage, in an inert atnmosphere. Data on all of these specific
el ements are recorded simultaneously on an ultraviol et-photographic
emul sion (SWR), and may be treated either qualitatively, sem -
guantitatively, or quantitatively. Additional information on other
el ements present is readily available, thus increasing the possibility
of using elemental concentration ratios to track down pollution

sour ces.
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3: 30- 41 ANALYSI SOF HALO- ORGANI CSANDARENES| NWATERAT PPBLEVELS, R S. Nar ang, NY St at e Hea

In recent years, few analytical methods have been devel oped to do
the anal ysis of hal o-organics present in water. These can be di -
vided into four categories: Head space, direct aqueous injection
(DAI) using an electron capture (EC) detector, gas sparging method
of Bellar and Litchenberg, and closed system stripping foll owed by
elution with a sol vent-devel oped by G ob. The head space nethods
are relatively quick but cannot be automated and they al so yield
irreproduci ble results. The DAl nethod, although rapid, |acks sen-
sitivity and al so has the disadvantage that npst EC detectors |ose
their sensitivity when water is injected on them The gas sparging
method is slow, not very flexible, difficult to reproduce retention
times, and tends to yield ghost peaks. W describe a nmethod which
is based on Grob's closed system stripping with nodifications on the
use of absorbant and eluting sol vent.

Absorption tubes are made by packing conditioned porapak N up to
lengths of 1 to 1-1/2 sandwi ched between two glass wool plugs in a
7" x 1A" glass tube. The sanple to be stripped is poured in a
graduated inpinger inmmersed in a water bath kept at 40-45°C. The
inlet of the inpinger is attached to the outlet of the stainless
steel di aphragm punmp and the outlet to one end of the absorption
tube. The second end of the tube is attached to the inlet of the
pump to conplete the cycle. The punmp is run for fifteen m nutes,
the absorption tube is renoved and placed in a 5 mM graduated test
tube and eluted with methanol. A 1 to 1.5m fraction is collected
which is then analyzed for halo organics on a nodified chronosorb
102 colum using an EC detector; for Arenes, on a 20% SE30 col um
using a photoionization detector; and for vinyl chloride on a
porapak T colum and a phot oi oni zati on detector.

3:50-42 ANALYSI S OF AROVATI C AM NES AND PHENOLS | N AQUEQUS MEDI A BY HPLC,
R M Rigginand C C Howard, Battelle Col unrbus Laboratori es.

The use of HPLC for the determ nation of organic contam nants in
aqueous medi a has numerous advantages over conventional gas phase
separation techniques. Anbng these advantages are increased sam
pl e throughput (faster analysis tinme) and wi der application. Aro-
mati ¢ ami nes and phenols represent two classes of conmpounds which
are nmore easily separated by HPLC than GC.

Thi s paper explores the advantages of using el ectrochenical detec-
tion to enhance the sensitivity and selectivity of HPLC anal yses
for phenols and aromatic anmines. Applications in both the areas of
waste water nonitoring and biol ogical monitoring (blood, urine) will
be presented for a wide variety of phenols and aromatic am nes.
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SESSION Il - AIR QUALITY Second Fl oor, Conference Roonms B E

Tuesday Morning - Francis R MDonal d, Presiding

9: 30 Introduction - Francis R MDonald

9: 35-43 Invited Paper - DENVER S URBAN PLUME, J. L. Durham U.S. Environ-
nmental Protection Agency.

The City of Denver is located in the valley of the South Platte

Ri ver, which flows northeast. The walls of the valley inpose typi-
cal channel w nd-flow behavior on the urban air mass associ ated

with the Greater Denver area. During the night, the cold urban

air mass flows down the river valley towards the northeast. After
the sun rises and begins to heat the air, the wind reverses direc-
tion and flows up the valley towards the southwest. If |owwnd
speeds and shal |l ow tenperature inversions persist, as they frequently
do during the winter, Denver's morning urban plune returns at nidday.-
This situation often results in an air pollution episode within the
city. One of the nost prominent features of this urban plune is its
browni sh col or, which can usually be observed from Denver | ooking to-
ward the northeast during periods of stagnation. Field investigations
were conducted in 1971 and 1973 to characterize the aerosols present
during episode periods and to determ ne the reason for the brownish
appear ance of the urban plune.

The aerosol nass distribution was found to have nodes at dianeters
of ~0.2 mmand ~10 mm and a mininumat ~1 mm Submnm cronetric aero-
sol mass concentrations at a. site 8 kiloneters north of Denver were
25-50 MY/ M, and the conposition was sulfate, 30% benzene sol uble
organic, 37% nitrate, 10% lead, 10% silicon, alumnum iron and
calcium 10% The concentrations of |ead, bromine, silicon, calcium
iron and carbon nonoxi de were found to have high pair-w se correl a-
tions, suggesting that they are associated with autonobile traffic.
M croscopy showed that the larger particles were principally quartz,
with significant anobunts of |imestone, mica, and rubber tire dust.
For visible light, the aerosol had high values for the ratios of
backscatter/total scatter and absorption/total extinction. The visi-
ble light extinction due to aerosols was estimated to be greater than
that of nitrogen dioxide by a factor of two or nore. Visible light
scattering by aerosols is nost likely the cause of the brownish

col or of Denver's urban plune.
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THE TRACE METAL ANALYSI S OF PLANTS COLLECTED IN THE PAGE, ARI ZONA
AREA, 1973-1978, L. Krecidlo, R D. Foust, Jr., R Herrin, C Hooker,
H Fort, and W Gaud, Northern Arizona University.

Sampl es of Ephedra viridis, Oysopsis hynenoi des and Cutierrezia sp.
have been collected at five sites adjacent to the Navajo Generating
Station in Page, Arizona, and analyzed for cadnmi um copper, vanadi um

i ron, manganese, chromum and zinc. Soil sanples were also collected
at each site and weather data was recorded over the five year duration
of the study. Al data collected was treated in a multiple regression
analysis in an attenpt to identify statistically significant correla-
tions. Trace element levels fromEphedra viridis, Oysopsis hynenordes,
and soil show no correlation between sites, tinme or precipitation.

The trace elenent levels from CQutierrezia sp., however, show very
significant increases as a function of time at all sites studied.
Chromium |l evel s have been shown to increase an average of 1.0 PPM per
year, cadm um |levels have increased about 0.05 PPM per year, and iron
has increased as much as 100 PPM per year at sone of the sites studied.

IONC STABI LITY OF PRECI PI TATION SAMPLES, M E. Peden and L. M Skow on,
Illinois State Water Survey.

Event and weekly precipitation sanpled with three types of collectors
was stored under five different conditions and anal yzed throughout a
six-week tine period to nonitor changes in ionic conposition. Ca’’,
Mg, Na’, K, H, NH,, SO, , NO, and Cl  were the constituents
under observation. Dramatic variations in the concentrations of

some species are attributable to the sanple particulate |oading. Al -
though cooling retarded changes in ionic conmposition, imediate fil-
tering after wet-only collection was the nost effective neans of re-
taining sanple integrity and preventing adsorption-desorption reac-
tions.

Br eak
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10: 55- 46 THE RECOVERY OF ALUM NUM FROM FLY ASH, R Herrin, R D. Foust, Jr.,
and N. Hood, Northern Arizona University.

The al um num content of fly ash recovered fromel ectrostatic precipi-
tators averages about 14-15% for southwestern U.S. coals and about
10-11% for eastern U.S. coals. The alumnumpresent in fly ashisin
a silicate matrix which conplicates the al um num recovery process.
W have experinented with m xtures of sodium carbonate, calcium car-
bonate and fly ash to determ ne the optinmum m xture conposition for
al umi num recovery when heated. The effect of heating tines and tenp-
eratures on these mxtures were al so investigated. After heating,
the fly ash sanples were cooled to roomtenperature, treated with an
aqueous sodi um carbonate solution, filtered, and treated with a
slurry of calcium carbonate and CQO gas to precipitate the recovered
alumi num Typically, 55%of the avail able al um numcan be recovered
fromwestern fly ash and about 40% of the available alumnumis re-
covered from the eastern fly ash.

11:15-47 TRACE ANALYSI S FOR ELEMENTAL CHLORI NE I N STRATCSPHERI C Al R SAMPLES,
W W Berg, S. H Gtlin, and F. E. G ahek, National Center for
At nospheri ¢ Research.

An extrenely sensitive procedure is presented for the determ nation
of total elenental chlorine in stratospheric air sanmples. Trace
amounts of chlorine, in the ppbv range, were collected on ultra-

cl ean coconut shell activated charcoal traps in both the particle
and gas phase from the stratosphere. The charcoal traps were cheni-
cally cleaned and baked-out at 750°C and 10° torr for two weeks
prior to sanpling. Three traps of 1.5 g each constitute a single
sanpling train. The trapped chlorine is renoved from each charcoal
pl ug by passing heliumat 250°C through the charcoal. Follow ng
separation the chlorine and heliumcarrier gas are passed through a
hel i um m crowave di scharge and allowed to bubble slowy into a hot
1.0 n NaOH solution. This procedure insures the conplete destruc-
tion of such stable chlorof luoronethanes as Freon 11 and 12. The
chlorine determination is nade spectrophotonetrically by exam nation
of aniron(l11)-chloroconpl exat 353nm | nstrunmental neutronactivati onanal ysi s ( NAA)
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11:35-8 AMMONIA I N Al R MEASURED BY SECOND DERI VATI VE SPECTROSCOPY, W S

Ferguson, R G Wodnansee, D. S. Bigelow, S. C Torbit, Col orado
State University.

W are using a Lear Siegler |aboratory derivative spectroneter to
nmeasure anmmoni a concentrations in air. Diurnal variation in

anmmoni a concentrati on was nmeasured in anbient air in Fort Collins
and at the Pawnee Site, Central Plains Experinental Range. O her
applications to date include nmeasuring the tinme profile of amonia
vol atilization during |aboratory experinments in drying bovine fecal
paste, bovine urine-soaked soil, and soil litter.

Qur data and interpretation fromthese initial studies will be pre-
sented along with a brief discussion of instrunentation, calibra-
tion procedures and practical operating problens.

Thur sday Afternoon - Francis R MDonal d, Presiding

1:30-49

1:50-50

ULTRA SENSI TI VE DETERM NATI ON OF CARBON OXI DES BY GAS CHROWA-
TOGRAPHY, C. R Beverly, Union Carbide Nuclear Corporation.

Catal yti ¢ hydrogenati on of carbon nonoxi de and carbon dioxide is
achi eved by passing GC effluent through a heated nickel catalyst.
Conversi on of carbon oxides to nethane pernits the use of flame

i oni zati on detection, enabling ready determnination of sub ppm
concentrations of COand CO2 in a wide variety of industrial and
environnental sanples. When this analytical schene is used in
conjunction with a carbon type nol ecul ar sieves separatory col um,
CO, CO2, CH* and light hydrocarbon gases are determ ned sequen-
tially in a single run. Typical applications include nonitoring
wor k areas, conpressed gas cylinders, industrial stacks, and gen-
eral environnmental sanples.

DI RECT MEASUREMENT OF CARBONYL SULFIDE BY CLASSI CAL OR | NSTRU
MENTAL TECHNI QUES, A. G Panson, Morgantown Energy Technol ogy
Cent er - DCE.

CCs has been a major topic of interest in lowBtu gasification at
the Morgantown Energy Research Center (MERC). MERC s Cheni cal
Services Branch undertook the study for the direct neasurenent of
COS in Producer gases by classical and instrunental techniques.
Procedures for both nmethods are given and results are conpared.

Literature reports, especially within recent years, have relied
upon material balances to estimte COS concentrations in Producer
gases. COS data have been reported by a number of workers; how
ever, indications on how COS was neasured either is not clear or,
if stated, found to be questionable.

There have been surprisingly few direct nmeasurements of COS in
Producer gases. Measurenments for COS have been reported for |ow
Btu gas as long ago as the 1930's in Britain, Germany and the
USSR for a nunber of Lurgi plants. Typically, levels were re-
ported in the range of 120-300 ppm COS levels reported by MERC
are in the 200-300 ppm | evel.
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2:10-50 QUANTI TATI VE ANALYSI S OF Al RBORNE POLYNUCLEAR AROVATI C HYDRO-
CARBONS BY GLASS CAPI LLARY GC AND HI GH PRESSURE LI QU D CHROMA-
TOGRAPHY, D. R Choudhury and B. Bush, New York State Departnent
of Heal th.

Pol ynucl ear aromati c hydrocarbons (PAHs) represent an inportant
cl ass of experinmental carcinogens occurring in such diverse
sources as atnospheric particul ates, tobacco snmoke, and liquid
fuels. Conventional GC analysis of PAHs suffer from |lack of
capability to resolve isoneric conpounds exhibiting a w de spec-
trum of carcinogenicity.

Thi s paper describes a promising nethod for identification and
gquantitation of PAHs present in air particulates. The particu-

| ate sanpl es anal yzed have been collected from 23 sites repre-
senting a variety of industrial and rural areas in New York State
and have been shown by us to possess nutagenic activity. The
net hod involves isolation of the PAH fraction by TLC and anal y-
sis of the fraction by glass capillary GC, reverse phase HPLC
using mcroparticulate colum and capillary GC-nass spectronetry.
The conbined use of GC and HPLC helped to confirm identity of

i ndi vi dual conpounds. The sinple TLC "clean up" helps to nini-
mze interference due to a wide variety of non-PAH constituents
of the crude sanple. Resolution of many inportant isoneric PAHs
that are not separable by conventional packed GC colums has

been achieved. Such resolution is inportant for proper evaluation
of toxicological hazard of any PAH containing sanple.

B. Bush, D. R Choudhury, T. L. Mller, R Toombs, M J. Wlin,
Mut ati on Research, to be submtted.
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2: 30-52 APPLI CATI ONS OF GC/ M5 TO COAL GASI FI CATION, K. B. Toner, R
Zwei di nger, C. Sparacino, and D. Smith, Research Triangle
Institute.

The qualitative and quantitative analyses of the volatile and

sem -vol atile products from coal gasification reactors by neans
of high resolution capillary gas chromatography-nmass spectronetry
will be described. Quantitation of conponents is acconplished by
the method of relative nmolar response values in which the system
response of a selected ion extracted from full scan mass spectra
data is related to the system response of a selected ion from an
internal standard using the equation

AREA,./ MOLES,,

RHEA? / HHngN\V STANDARD =

Sonme typical RVMR s relative to d, anthracene are: naphthal ene,
0.113(mz 127); indan, 0.39(mz 115).

Two ways of utilizing the quantitative data will be discussed.

The first is to quantitate classes of conpounds found and indi-
vidual conponents in those classes which pose severe health haz-
ards. The second is to follow the change in the chemcal profile
of the gasification streamas a function of time. For exanpl e,

tol uene and benzot hi ophene initially decrease and then pass through
a maxima before arriving at the steady state level while others
such as benzene and xyl enes decrease steadily fromthe initial
concentration to their final |evel.

This work is supported by EPA Grant #R804979010.
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SYMPCSI UM ON GC/ M5
Second Fl oor, Conference Roons C D

F. DD auffey and M Aaronson, Co-Chairnen

Mbnday Morning M chael Aaronson, Presiding

8:30 Introduction - Frank D. Cuffey

8:35-53 RECENT TRENDS I N GO/ M5 ANALYSI'S, W H. HcFadden, Finnigan Instrunents.

The conbination of gas chromatography and nass spectronetry was first
proposed as a unified analytical systemin 1967- Today, in the third
decade of GC/MS, it is both interesting and instructive to review the

gromth of this inportant analytical technique. This paper will pre-
sent an overvi ew of the devel opment of GO MS and relate early nethod-
ology with that in practice today. The discussion will include the

role of capillary colums, separators, chenical ionization, and

sel ective nethods of mass spectral operation. The domi nant position
assunmed by the conputer will be given special attention, particularly
with respect to its part in future devel opnent.

9:05-54 A COURSE | N SEPARATI ONS AND ANALYSIS BY GC, LC, M5 AND GC- MS,
A. M Schoffstall, University of Colorado at Col orado Springs.

A course in organic separations and analysis has been offered in which
heavy enphasis is placed on |aboratory practice. The content covers
GC, MS, GC-Ms, TLC, and HPLC. The course neets for one |ecture hour
and six lab hours per week. Instrunents utilized are a Beckman 72-5
GC with Flane lonization Detector, a Varian EM600 Mass Spectroneter,
a Hewl ett Packard 5992A GC-MS with Menbrane Separator (courtesy of

F. J. Seller Research Laboratory, United States Air Force Acadeny),
and a Solvent Programuable Altex HPLC Systemw th Mdel 110 punps.
Enphasis is placed on deriving useful information from the separation
and anal ysis techniques rather than |earning about the inner workings
of the instrunents which is covered in the instrunental analysis
course. Course exami nations are take-hone, and they are designed as

| earning experiences. The last portion of the course is a project
based on a prinmary journal reference of each student's choice. Pro-
jects include GC and GC-Ms or TLC and LC with MS. The nain objec-
tive of the projects is to have students attenpt to repeat work
reported in the prinary literature. Projects are not neant to be
original research. At the conclusion of the project, students com
pare their data with that of their reference work. Texts, experi-
ments and student data fromthe course will be presented.

9:50 Br eak
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10: 20-55  THE | DENTI FI CATI ON AND MEASUREMENT OF ORGANI C PCOLLUTANTS | N HUVAN
TI SSUES BY GAS CHROVATOGRAPHY/ MASS SPECTROVETRY, G W Sovocool,
L. H Wight and Robert G Lewis, U S. Environnental Protection
Agency.

Results are presented from the gas chromatography/ nass spectronetry

(GC-MB) exam nation of human adi pose sanples collected through the

Envi ronmental Protection Agency's National Human Monitoring Program

for pesticides. Interference by fat-related species is discussed

and methods used to renove fat fromthe sanples are given. Foreign

organi ¢ conpounds found in human tissues and their possible origins

are discussed. Species identified include: hexachlorobenzene,

hexachl or ocycl ohexane isoners, DDT, chlordane-rel ated conponents,

pol ychJori nated bi phenyls, mrex, hexabronobi phenyl and the recently

di scoveredpol ychl ori natedt erphenyls. Artifactssuchaschol esterol phthal ateeste

10:50-56 GC/ M5 ANALYSI S OF WATER AND WASTEWATER SAMPLES BEFCRE AND AFTER
QZONCLYSI S AND CHLORI NATION, R H. Shapiro, R M Barkley, K J.
Kol onko, L. J. Haack, J. C Wallace, G A Eiceman, R T. Binder,
and R E. Sievers, University of Col orado.

Conbi ned GC/ MS has been used to study the chem cal changes occurring
in water and wastewater which has been treated with either ozone or
chlorine. Wastewater sanples, both untreated and ozone treated,
were obtained from the Upper Thonpson Sanitation District treatnent
facility; untreated and chlorine treated sanples were obtained from
the Metro-Denver Sewage District plant. Major changes were observed
with ozone treatnent. For exanple, a large increase in al dehydes
and saturated hydrocarbons was observed. Mdel conpound studies re-
veal ed the origin of such species to be olefins which yield al de-
hydes; subsequent decarbonyl ati on of the al dehydes yield the hydro-
carbons. |In other wastewater sanples, heterocyclic conpounds were
identified before treatnent with an oxidizing agent. Caffeine and
uracil Were chosen as nodel conpounds for determ ning products from
the heterocyclic conpounds and those substances were ozonized and
chlorinated under |aboratory conditions. The product m xtures were
anal yzed by GO/ MS and products were identified by this as well as
ot her techniques.
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11: 20- 57 QUANTI TATI VE DETERM NATI ON OF CHLORPHENI RAM NE | N SERUM BY
SELECTED ION MONI TORING GC/ MS, J. A Thonpson, K W Panter
and R M Barkley, University of Col orado.

Chl or pheni ram ne (CPA) has been a heavily used antihistam nic drug
for many years; however, it has not been adequately studied with
regard to its pharmacoki netic properties. The best explanation for
this is that the drug is adnmnistered in very |ow doses (2-4 ny)
and anal ytical nethods with sufficiently high sensitivity and speci -
ficity to neasure |ow nanogram to picogram anpunts in physiologic
fluids have only recently becone available. Attenpts were made to
use GC with specific nitrogen detection of the colum effluent for
this work. The sensitivity is sufficiently high, but other com
pounds interfere with CPA quantitation. Alternatively, we have de-
vel oped a GO M5 assay using tetradeuterated CPA (CPA-d,) as the
internal standard. CPA is efficiently and selectively labeled in
the £-chl orophenyl ring by treatnment with concentrated DSQO at
110°C in a seal ed anpoul e for several days. The base peak in the
el ectron inpact mass spectrum results from cl eavage at the benzylic
carbon wi th hydrogen transfer and charge retention in the ring sys-
tem This highly diagnostic ion occurs at me 203 with the anal o-
gous ion from CPA-d, occurring at me 207. Selected ion nonitoring
of these peaks (and the “Cl isotope peaks at me 205 and 209) in
sanpl es spiked with known ampounts of CPA and CPA-d, have resulted
in the generation of standard curves to sub-nanogram quantities of
CPA. Serum sanples taken at various tinme points frompediatric

pati ents under controlled CPA therapy have been quantitated by this
t echni que.

Mbnday Afternoon - Frank D. CGuffey, Presiding

1:30-58  FIELD-1 ONI ZATI ON AND ELECTRON- | MPACT MASS SPECTROMVETRI C CHARAC-
TERI ZATI ON OF RAWAND HYDROTREATED ANTHRACENE Ol L,* S. E. Scheppel e
and G J. G eenwod, Cklahonma State University.

The effect of catalyst, reaction tenperature, and hydrogen pressure

on the upgrading of anthracene oil has been investigated using
trickle-bed reactors by B. L. Crynes and associates in the Dept. of
Chemical Engr. Sanples of the feedstock and upgraded |iquids were
separated by our group using anion- and cation-exchange and conpl exa-
tion chromatography. G oup-type anal yses were obtained for each of
the fractions using the technique of low and high-resolution field-
ionization and high-resolution 70-eV el ectron-inpact mass spectronetry
GC/ M5 was al so enployed to acquire conpositional data for the neutral
fractions. Conpositional data will be presented for both feeds and
products. Discussion will enphasize the effect of reaction conditions
on both the production of hydroaromatics and reactivity of aromatic
conmpound types containing sul fur, oxygen, and nitrogen. Carbon-

nunber distributions for the sulfur-containing and basic-nitrogen-
containing aromatics will be related to the avail abl e nechanistic

data for desul furization and denitrogenation.

*Research Supported by the Dept. of Energy; Contract Nos.
EX-76- G- 01- 2011 and EX- 76-S- 01- 2537.
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USE OF COVBI NED SI MULATED DI STI LLATION AND GC-M5 | N THE CHARAC
TERI ZATION OF SHALE O LS, R A. Heppner, Laram e Energy Technol«
Cent er - DCE.

The devel opnent and utilization of alternate fossil fuel sources
such as oil shale requires the use of analytical techniques which
provide both an accurate and an efficient characterization of the
produced oil. Analysis of the product oil is necessary in order

to evaluate both the in situ methods used for recovery of the fos-
sil fuels and also their potential as feedstock materials. The
simul ated distillation GC-M technique is attractive because it
provides a relatively rapid sanple analysis with mniml sanple
preparation. By operating the GC in a GC M5 system under condi -
tions simlar to those used in simulated distillation, nass spectra
can be acquired as a function of distillation tenperature. Summa-
tion of the mass spectra obtained within a certain distillate range
results in an average nmass spectrum representative of the sanple
material boiling in that tenperature range. Various distillate
cuts can be chosen, such as the naphtha, |ight, and heavy distillate
fractions into which crude oils are conventionally separated. Appli-
cation of a type analysis to the average nass spectrum for each dis-
tillate cut provides information about the distribution of conpound
types as a function of distillation tenperature. Approxinmte car-
bon nunber ranges for the types can be inferred fromthe tenpera-
ture information. The results obtained fromthe application of this
techni que to several produced oils will be presented

GC/ M5/ DS CHARACTERI ZATI ON OF HYDROCARBON AND POLAR FRACTI ONS FROM
CRUDE QL DI STILLATE CUTS, T. R Ashe and R J. Pancirov, Exxon
Research and Engi neeri ng.

Asi de from mass spectronetric hydrocarbon type analysis, little
data exists on the conposition of petroleum |iquids above the naph-
tha range. Conpositional data of this type would be extrenely
valuable to the petrol eum chem st involved in process devel opment.
In our laboratory GO/ MS/DS has been used to partially characterize
three colum fractions obtained fromcrude oil distillate cuts in
the 325-375°C range. The columm fractions were prepared by eluting
the crude from Attapul gus clay with n-heptane, toluene and acetone
The n-heptane fraction was further separated on silica gel to ob-
tain an aromatic/saturate split. The aromatic fraction and tol uene
and acetone clay fractions were exam ned by GO M5/ DS for conposi -
tional information.

Data obtained indicates that this is an extrenely powerful tool
for determning the presence of compound types and their isoners

In addition quantitative information can be obtai ned.

Br eak
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GO MB ANALYSI S OF ORGANI C MATERI AL | SOLATED FROM WATER PRODUCED
DURING IN SITU RECOVERY OF FOSSI L FUEL RESOURCES, F. A Barbour,
T. EE Omen, and F. D. Guffey, Laram e Energy Technol ogy Cent er - DCE.

The production of fossil fuel by in situ techniques can yield large
quantities of water. This water whether from intrusion, conbustion,
or process will be contaninated with water soluble organic conpounds.
The analysis of the organic material is inportant not only fromthe
standpoi nt of selecting control technologies to purify the water but
also in monitoring these technol ogies for efficiency. Conbined gas
chromat ogr aphy/ mass spectroscopy was used to anal yze the extractabl e
organic material in water produced during Laram e Energy Research
Center's second in situ tar sand conbusti on.

Fractions of organic material defined as acid and base extracts were
obtained by liquid liquid extraction using either trichlorotrifluor-
ethane or ethyl ether. The acid extracts were directly analyzed by
GO M5 which resulted in identification of individual conponents. The
base extracts were found to be nore conplex and could not be studied
directly with GC/MS. Fractions of the base extract were obtained by
trapping intervals of the effluent fromthe GC separation of the

base extract using an OV-10l colum. The fracti ons were chromato-
graphed on an SP-1000 columm for GC/ M5 investigations.

Conbi ned gas chromat ogr aphy/ mass spectroscopy of these sanples per-
mtted the identification of individual components, but this is tine
consuning and not applicable to routine screening of samples. Using
sel ected computer techniques, fewer mass spectronetric experiments
were required for routine analysis of the sanples.
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A NEW MASS SPECTROVETER FCR QUANTI TATI VE ANALYSI S OF GASES AND
LIQUI DS, W Henderson, G A FErrock, D. J. Hoy, and S. Evans,
Kratos Ltd.

The M525Q is a high sensitivity double focussing mass spectroneter
designed to provide the high linearity and reproducibility required
in quantitative mxture analysis. Wth a resolution of 500 to
>2500 and a nmass range extending beyond nfe 300 at 4kV and nie
1200 at 1kV, the MS25Q is sufficiently flexible for adaptation to
probl ems such as pernanent gas anal ysis, isotope ratio nmeasurenents
anal ysi s of hydrocarbon gas m xtures, and analysis of petroleum

['i qui ds.

The use of the well established MS50 el ectron bonbardnent source
and a control of ion chanber tenperature to + 0.1°C contribute to
the linearity and reproducibility of the instrument. The dual
collector features a 16-stage electron multiplier for high sensi-
tivity Operation and a retractable Faraday cage and el ectroneter
with a noise level of 10 Anmp for accurate ion beam intensity
neasurements free of nmass effects.

The inlet systems conprise an all-netal inlet with accurate sanple
pressure neasurenent facilities, and an all glass heated inlet sys-
tem for 1iquids.

The results of an analysis obtained with the MS25Q and the DS50
data systemfroma G to C* hydrocarbon gas nixture, giving a
nean coefficient of variation of less than 0.5% and that of a
saturate portion of a crude oil, giving a nean C V. of 2.25%
will be discussed.

Exanpl es of the anal ysis of pernanent gases and of isotope ratio
neasurenments will also be discussed.
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SYMPOSI UM ON EPR
Third Fl oor, Conference Roons C D

G R Eaton, Chairnan

- Gareth R Eaton, Presiding
Introduction - Gareth R Eaton

DETECTI ON OF FREE RADI CALS | N AQUEQUS SOLUTI ONS BY SPIN TRAPPI NG,
E. G Jaiizen, University of Guel ph.

The useful ness of the spin trapping technique in aqueous sol utions
has been limted by the lack of suitable spin traps. The problens
encountered with the use of nitroso-~-butane, PBN and DWMPO in
aqueous solutions around neutral pHs will be reviewed. Progress

in the synthesis and devel opnent of differently substituted nitrones
will be discussed with special reference to the detection of hydroxy
and hydroperoxy radicals as a function of pH.

ESR STUDIES OF STABLE SPIN PROBES IN LIQJU D CRYSTALS, G V. Bruno
and M P. Eastnman, University of Texas at El Paso.

EPR studi es of vanadyl conpl exes and ionophore conpl exed potassium
tetracyanoethyl ene ion pairs in nematic liquid crystals have been
carried out. The purpose of these studies has been to investigate
nol ecul ar notion and ordering in nematic solvents. The nethod of
Pol naszek, Bruno, and Freed has been applied to slowy tunbling
vanadyl spin probes in several nematic solvents. The effect on
non-Browni an rotation and fluctuating torques on the rotation of
the vanadyl probe is discussed. The ionophore conpl exed potassium
tetracyanoethylene ion pairs are shown to be in equilibriumwth
free ions in certain liquid crystal systens. The effect of the

i onophore on the order and notion of the conplexed ion pair is
denonstrated. The application of this work to biological systens
is briefly expl ored.

Br eak

THERVAL AND SPIN LABEL STUDIES OF SCORPION CUTICLE, T. R Wiite
and W S. d aunsinger, Arizona State University.

Cuticul ar phase transitions and nol ecul ar dynam cs have been studied
in the buthid scorpion, Ceritrurbides scul pturatus, and nodel systens
using the techniques of thernogravinetric analysis (TGA), differen-
tial thernmal analysis (DTA), and el ectron paranagnetic resonance
(EPR). The data indicate that epicuticular lipids are very nobile
and exhibit two phase transitions. The results are discussed with
reference to current nodels of the structure of the arthropod cuticli
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THE | NTERNAL VI SCOSI TY OF SPI NACH THYLAKO DS, A SPIN LABEL STUDY
S. P. Berg, University of Denver, and P. D. Mirse, |l, Wayne Stat,
Uni versity.

The relative viscosity of the internal aqueous environment of spi,

t hyl akoi ds was neasured with the spin |abel TEMPAM NE (2,2,6,6-tetr.
met hyl pi peri di ne- N-oxyl -4-am ne) and the spin broadening agent potas-
sium ferricyani de. It was found: (I') that the 80 nM ferricyanide
routinely used to attenuate the TEMPAM NE signal from the external
aqueous environnent of the thylakoi ds does not damage the thyl akoid
menbranes as indicated by nearly normal electron transport (300 y
eq/ mg chl orophyll/hour) and phosphorylation efficiency (P/e_ of 0.8)-
(2) that the attenuation of the TEMPAM NE signal by ferricyanide j, '
hi ghly dependent on the viscosity of the nedium in which the spin
label is present; (3) that the viscosity of the internal aqueous
space of thylakoids is about 1547 times that of water.; (4) that
this viscosity value does not change substantially over a period of
30 minutes; (5) that ferricyanide enters the thylakoids slowy and
br oadens the TEMPAM NE signal over a period of 100 m nutes, but that
this does not alter the calculation of internal viscosity;, (6) that
the thyl akoids were found to accunulate spin label by a factor of
3-5 relative to the concentration in the external aqueous nedium
and (7) that the internal volume of the thylakoids is about 1.6
yl/ng chlorophyll at an osnolarity of 0.532.

Tuesday Afternoon - Gareth R Eaton, Presiding

1: 30-67

2:10-68

2:40

METAL- Nl TROXYL | NTERACTIONS, P. M Boynel, G A Braden, J. R
Chang, D. L. DuBois, K Mre, R E Smth, D J. Geenslade,
G R Eaton, and S. S. Eaton, University of Denver, University
of Essex, and University of Colorado at Denver.

El ectron-el ectron couplings ranging from4 to ca. 2600 G have been
observed in the room tenperature solution EPR spectra of a variety
of spin-Iabel ed copper conpl exes. Li gand systens including Schiff
bases, porphyrins, and acetylacetonates will be discussed.

ANALYSI S OF EPR SPECTRA OF SPI N-LABELED CCOPPER COVPLEXES, D. L.
DuBois, G R Eaton, and S. S. Eaton, University of Denver
and University of Colorado at Denver.

El ectron-el ectron and el ectron-nucl ear couplings in spin-|abeled
copper conpl exes have been anal yzed as an ABVMRY spin system The
of f-diagonal matrix elenents arising from el ectron-nucl ear coupling
were treated as a perturbation to second order. The sinmulated EPR
spectra are in good agreement with the experinental spectra.

Br eak
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«10-69 "t TerrEEf [T COWPLEXES, R. D. Feltham H. Crain, and
A T. Malone, University of Arizona.

The el ectronic structure of transition netal nitrosyls has |ong
been of interest to inorganic chem sts because of the unusual
chenmical stability and wi de range of geonetry adopted by coordi -
nated NO groups: linear, bent, and bridging. The [FeNJ group
is known to formconplexes in which its geometry ranges from
linear to strongly bent, and thus provides a system par excellence
for probing the relationship hetween electron distribution and MO
angle. Although a few [FeNO conplexes are high spinwith S = 3/2,
nmost are low spin with EPR spectra which are easily detectable at
roomtenperature. Several of these iron nitrosyl conpounds, in-
cluding Fe(NO)[S CN(CHj J , FeNO(tetraphenyl phorphyrin), and
Fe(NO)d [C, H,(AstCH-).,l ,rCT0O,] are isostructural with and form
crystals which are Tsonorphous with the correspondi ng di amagnetic
cobalt hosts: Co(NO[S CN(CH_)J_, Co(NO) (tetraphenyl porphyrin)
and CoCl ,[CH,.(As(CH,) .T,].[CTO”*] 7 The FeNo bond angles for these
conpl exes have been determned by X-ray crystallography and are
170°, 1*9°, and 157°, respectively. Single crystals of the dia- -,
magnetic cobalt hosts containing 0.1-1% of the appropriate [FeNJ
conpl ex have been grown and their EPR spectra determ ned. The
results of these studies will be discussed and related to the
current descriptions of bonding in transition nmetal nitrosyls.

3:35-70 EPR LINEWDTHS IN LI NEAR CHAIN SYSTEMS, B. B. Garrett, Florida
State University, and S. L. Holt, University of Won ng.

In this paper we present a summary of the contributions of elec-
tron resonance |ineshape studies to the understanding of spin dy-
namcs in linear chain magnets. The existence of a characteristic
i neshape has been used to identify linear chain behavior and sone
qualitative features of the angu)ar dependence and tenperature de-
pendence of these resonances have been explai ned but many features
of the EPR data are not in accord with current theory. W exam ne,
several such d*viatiogjjis for AVMhX_ conpounds with A= (CH)"N , RB ,
Cs and X =C or Br . The inplications of these deviations rela-
tive to linear chain correlations are descri bed.
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CHARGE COVPENSATION IN I MPURI TY CENTERS OF DOPED | CN C CRYSTALS
DETERM NATI ON BY EPR SPECTROSCOPY, G L. MPherson, Wii-M ng
Heung, D. Kay, and K. 0. Devaney, Tul ane University.

The distribution of trivalent paramagnetic inpurities in a series
of doped ionic crystals has been investigated by EPR spectroscopy
The particular crystals which were studied have a general formla
of CsMX- or Cs"S” (wheje. Mis |g. or Cd and X is C or Br). The
di valent netal ions (M| or C ) in these solids are surrounded
by approxi mately octahedral arrangenents of halide ions. When
trivalent inpurities are introduced into these crystals, the
foreign ions enter sites normally occupied by the magnesi um or
cadm um ions whi ch creates a charge di screpancy. Analysis of the
EPR spectra of crystals doped with trivalent chrom um nolybdenum
and gadolinium indicate that the nost inportant factor governing
the incorporation of trivalent inpurities into these materials is
the strict requirement of |ocalized charge conpensation. The
dom nant node of charge conpensation in these host lattices is
dramatically affected by the presence of certain other inpurity

i ons. In this paper the relationship of the node of charge com
pensation to the structure of the host material as well as the
details of the EPR analysis will be discussed
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SYMPCSI UM ON THE NVR OF MACROMOLECULES

D. A Netzel, Chairnan
ESSON | - MACROMOLECULES IN THE SOLI D STATE Third Fl oor, Conference Roons A F
ANy, M- Gry E. MacTel, Presiding
8:30 Introduction - Daniel A. Netzel

*C AND°'P NMR OF MACROMOLECULES I N THE SOLID STATE, J. S. Waugh,
Massachusetts Institute of Technol ogy.

An introduction will be given to the principles of magic angle sam
ple spinning in the presence of strong heteronuclear decoupling
enphasi zing the obtaining of isotropic chemcal shifts and also the
ani sotropi es of various nuclear coupling paraneters. These include
the chem cal shift, heteronuclear dipole couplings, quadrupole
couplings, and second order hononucl ear di pol e-dipole couplings.
Illustrative applications will be given to small nolecules, and al so
to industrial polyners and nucleic acids.

9:15-73 **C NWR I N CURED EPOXI ES:

THE ROLE OF MOLECULAR MOTI ON, A. N

Garroway, W B. Moniz, and H A Resing, Naval Research Laboratory,
and D. L. VanderHart, National Bureau of Standards.

Di pol ar decoupling and magi ¢ angl e spinning can produce high resol u-
tion C spectra from intractable pol ynmers. For a nodel epoxy based
on the resin diglycidyl ether of bisphenol A (DGEBA), the tenpera-

ture dependent features of the spectrum signal the presence of |arge

anmpl i tude backbone noti on,

notions which may relate to the 3 transi-

tion in the mechanical loss spectrum Practical limtations to
spectral resolution in highly cross-linked materials will be discussed.

Mol ecul ar nmotion nmay al so

contribute to rotating frame relaxation

(Tj, although interpretation of these neasurenents is conplicated
by the strongly interacting proton bath. Manifestations of dipolar
ordering on rotating frame relaxation will be exam ned briefly for
bot h honbnucl ear and het eronucl ear systens.

9:55 Br eak
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SOLI D STATE "C NMR I N PCLYETHYLENE: A QUEST FOR MOLECULAR | N
SIGHTS IN A STRONGLY COUPLED SYSTEM D. L. VanderHart, National
Bureau of Standards, A. N Garroway, Naval Research Laboratories

The achi evabl e nodul us of highly drawn pol yethylene (PE) is only

about 25%of its theoretical, extended chain crystal nodul us.

Since PE is senmicrystal line, the orientation and nobility of the

non-crystalline regions is inportant in determning the nodul us.

Oientation and nobility have been investigated by proton decoupl ed
C NVMR in highly drawmn PE sanples prepared at different tenpera-

tures and having different draw rati os.

13

C nuclei at natural abundance undergo G C dipolar spin exchange
only weakly so that dispersions of nolecular notion are likely to
evi dence thenselves.in C relaxation experinents as a superposi -
tion of individual C relaxation rates. This feature, along with
the wi de chenical shift range and the ability to”resolve different
carbon resonances by nmmgi ¢ angl e spinning nakes C rel axation
studies potentially nore informative-than proton rel axation studies.
In a systemlike PE, T* studies of C are very tedious due to the
long Tj's of the crystal line-carbons. Therefore, C T., measure-
nments were performed. The C T, nmeasurenents in PE were found

P

to be very strongly influenced by the proton dipolar®system This

point will be discussed and ground rules for making C T», neasure-
nments which can be interpreted in terns of nolecular notion will be
out | i ned.
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CARBON-13 T EXPERIMENTS IN SOLID POLYMERS, J. Schaefer, E. 0.
Stejskal, T.’R. Steger, and R A MKay, Monsanto Conpany.

In a recent review of NVR of solid polyners, MCall pointed out
that only T. or linewidth nmeasurenents have proven to be generally
useful. Spin-lattice paraneters (Tj and Tj ) are severely conpli-

cated by spin diffusion processes so that oRy average values are
observed (and these are often domi nated by relaxation of unin-
teresting side groups, residual nononer, or inpurities). Forcing
mai n-chain relaxation to be nore visible by varying tenperature
runs into the problem of describing and interpreting anisotropic
notion analytically. Carbon-13 spin-lattice paraneters are free
fromconplications arising fromspin diffusion, at |east for nost
natural abundance experinents. In the study of nain-chain notion
in the md-kHz frequency range, the CTj is,particularly useful.
There are conplications, however. First, ?he C Tj experinent

js jtself demanding. Second, the possibility existsfof static

H C spin-spin interactions shortening T and so confusing its
interpretation as a notional paraneter. In-order to evaluate
gquantitatively spin-spiqg.contributions to CT. 's, we have nea-
sured a host of H and C paraneters on a wide variety of glassy
and partially crystalline polynmers. These paranmeters include
Tjg(ADRF), T.g(SL), Tj , Tjp, and W- Fromthese neasurenents we
can show that at rodfi tenperature, foe glassy, lossy polyners, with
H linewi dths of about 5 gauss, the CTj (at 30 kHz) is predoni-

nantly spin-lattice of notional. This resBit is consistent with our
previous qualitative conclusion. A dramatic denonstration of the
spin-lattice character of T . is the conparison between the rel axa-

tion behavior of jp_, p_-bisphen8l- A pol ycarbonate (Lexan) and the asym
nmetric o_, £-bi sphenol -A pol ycarbonate, in both stationary.and magi c-
angl e spinning experinments. As night be expected, the C T para-
nmeter not only characterizes the roomtenperature nain-chain notion
of glassy polymers, but also those physical and nechanical proper-
ties of the polymers which depend on this notion.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1978.20.1



et al.: 20th Annual RMCAC Abstracts and Program

35-76 **C NWMR STUDI ES OF SOVE NATURAL MACROMOLECULES, V. J. Bartusk*
J.J.H Ackerman, and G E. Maciel, Colorado State University.

Many naturally occurring materials that consist of macronol ecul .,
are largely insoluble under conditions that will preserve the
structural integrity of the macronol ecules. Hence, standard nmr
approaches on liquid solutions provide structural information only
indirectly, via_ the small fraction of material that dissolves
readily. | nportant exanpl es of such naturally-occurring "intract-
able" materials are: <coal, oil shale, and a variety of other or-
gani ¢ geochenicals; humic acid; and lignin and many ot her ani nal
or plant-related materials, including high-nolecul ar-wei ght pro-
teins and nucleic acids. W have obtained C nnr spectra on solid
sanpl es of these types of materials, using the nagic-angle PEN S
technique. Results on fossil fuels are presented in a separate
talk. Qur spectra are obtained at 15-1 MHz, using a proton H of
10 gauss and a °‘C H. of 40 gauss. Magic-angle spinning rates of
about 2 KHz are obtained using air pressure of 14 Ib/in

This talk will present results on lignin, tannin, cellulose and
seeds froma variety of sources and on humic acid sanples that
have been isolated or treated (e.g., with metal ions) differently.
The structural inplications of the spectra and their utility in
practical studies will be discussed.
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CARBON- 13 NWR STUDI ES OF SOLI D POLYMERS: POLYMERS BASED ON
p- HYDROXYBENZOI C ACI D, J. Econony, C. A Fyfe, J. R Lyerla,
W Vol ksen, and C. S. Yannoni, |BM Research Laboratory.

H gh resolution carbon-13 NVMR spectra have been obtained for the

i nsol ubl e, highly crystalline honmopol ymer of p-hydroxybenzonic
acid, for two nethoxy derivatives of this polymer, and several
aromatic copol yesters®by”se of proton dipolar decoupling, magic-
angle spinning, and C H cross-polarization techniques. Resolu-
tion is sufficient that the mgjority of carbons in the polyners
repeat units appear as individual resonance lines. The w dth of
resonance lines (<15Hz) are 3~6 tinmes nmore narrow than obtai ned
for glossy polymers—a result which is attributed to both the
rigidity of these aromatic polyesters and the honpgeneous | ocal

envi ronment associated with crystal habit. Results fromvariable
contact time cross-polarization experinments and variabl e tenpera-
ture studies will be discussed relative to polyner structure.
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Dl POLAR, QUADRUPOLAR, AND MAG C ANGLE SPINNI NG NMR |N Bl G.Od CA
SYSTEMS, R G Giffin, Massachusetts Institute of Technol ogy

Al t hough the goal of nultiple pulse and dilute spin double reso-
nance NMR techniques is the suppression of dipolar broadening j,
sol ids, the devel opnent of these net hods has suggested neans wh

by dipolar interreactions may be retained as a source of structu”"
data. That is, if spin pairs are present in magnetically dil ...
form then well resolved dipolar spectra are observed and thus \ .
nucl ear distances and directions can be deternmined. W denonstrat”*

this first with exanples from C spectroscopy. In one case to be*

di scussed, the splittings are hononuclear in origin and consequent!

solid state AB spectra are observed. *
14

We al so show that N can be an attractive nucleus for study of
many problens from the standpoint of both sensitivity”and resol u-
tion. Specifically, because of its 33.6% abundance N signals are
easily observable and the l|arge quadrupol e couplings spread the
lines over 4-5 MHz. The size of these splittings together with the
relatively narjjow 1ines, results in spectral resolution of one part
in 10-10 . N Hnoiejjies constitute dilute spin pairsj and, con
sequent |y, undecoupl ed N spectra exhibit well resolved H dipolar
splittings; thus, NH bond distances and directions can be detern ned
in a straightforward manner. The possible application of N NW\Rto

structural determi nations of noderate size peptides will be discussed.

Finally, exanples of magic angle spinning spectra at high nagnetic
fields ( 7.0 T) will be given. Contrary to conventional w sdom
the technique works well~at high fields and permts observation of
hi gh resol ution P and C spectra of unsonicated nodel nenbranes.
Thus, the decade old controversy concerning the effects of sonica-
tion on these systens can be circumvented.
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APPROACHES TO NMR SPECTROSCOPY OF "BI G' MOLECULES IN THE SOLID STATE:
FC8SI L FUELS AND POLYMER NETWORKS, J. L. Ackerman, A. Pines, and
J. E. Mark, University of G ncinnati and University of California.

This talk will discuss the application of solid state NMR spectros-
copy to two types of extended nol ecul ar systens. In both instances,
the macronol ecul ar character prevents the isotropic nolecular re-
orientati on which would permt the NWR spectroscopist to obtain re-
solved chemcal shift spectra of nmolecules in the liquid state by
averagi ng away the strong di pol e-di pole interactions.

Coale A novel variation' of the magic angle spinning (MASS) tech-
nique is used to obtain high resolution isotropic chemcal shift
spectra of deuteriumin solids. The experinmental nethod as well as
results for nodel conmpounds are presented. The potential applica-
tion of this nethod to the study of the mechani sm of hydrogenative
l'iquefaction of coal is discussed. By using deuteriumas an iso-
topic tracer and observing the undissolved sanple directly, the pro- e
cedure circunvents (1) the possible scranbling of hydrogen during
preparation of a sanple by dissolution, and (2) the task of search-
ing for potentjally subtle changes in highly conplicated C (doubl e
resonance) or H (multiple pulse) MASS spectra.

El astoners. The nol ecul ar theory of rubberlike elasticity is based

on the statistical nechanics of polyner chains and networks. Al -
though established in the 1940's, the theory contains a key assunp-
tion, nanely that of affine defornmation, which has not been subject

to direct experinental investigation, 2except for very recent work
using snmall angle neutron scattering, which requires highly sophisti-
cated (and not wi dely avail able) experinmental facilities. W present
here a wideline solid state NVR experinment which mght provide a test
of the affine assunption.

M Maricg and J. S. Waugh, Chem Phys. Lett. 47, 327 (1977).
C. Picot, et al., Mcronolecules 10, 436 (1977T.

3:00 Br eak
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C NVMR STUDIES OF SCLID FOSSIL FUELS, G E. Maciel and V. J.

Bartuska, Colorado State University; and F. P. Mknis, Larame
Ener gy Technol ogy Cent er - DCE.

For oil shales and typical coals only a snall fraction of the or-
gani ¢ substances can be extracted fromthe solid under mld condi-
tions that would be expected to preserve the primary structural
integrity of the organic conpounds. Hence, solid*anple C tech-
ni ques are extrenely valuable. W have obtai ned C nnr spectra
of dozens of solid oil shale, kerogen and coal sanples from around
the worl d, using the magic-angle PENIS technique. Qur spectra are
obtained at 15.1 MHz, with a 10-gauss proton H., a 40-gauss ic u
and magi c-angle spinning rates of about 2 KHz (using 14 I|b/in '
air pressure). Results will be described for oil shale and coal
before and after processing (e.g., retorting, reverse conbustion,
solvent refining). The nost direct information obtained fromthe
spectra are apparent ratios of aliphatic carbons to aromatic and
olefinic carbons. Difficulties in quantitating the results and
the need for intensity.standards are di scussed. Various enpirical
correlations relating °C-derived structural information to fuel
data will be presented.
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COAL, POLYMERS, AND THE Tl ME DEPENDENT SCHRODI NGER EQUATI ON,
k: 00- 81 . . )
B. C. Gerstein, lowa State University.
The use of transient techniques in nuclear magnetic resonance
offers the possibility of selectively renoving interactions which
broaden solid state spectra. Applications include the use of nul -
tiple pulse NVR for determ nation of chemical shift anisotropics,
a uni que determnation of crystal 1linity in polyethylene, determ nat-
ion of aliphatic fractions of protons and carbon in,coals via
conmbi ned mul tiple pul se homb- and het eronucl ear decoupling and
magi ¢ angl e spinning, and determnati on of geonetries of randomy
oriented nolecules in the solid state.

4:30-82 ANALYSIS OF PROTON TYPES IN SCOLID PITCH SAMPLES, R. M Pearson,
Kai ser Al um num and Chemi cal Corporation.

Second nonent analysis of wide line nnr spectra is used to calculate
the relative concentrations of the major types of protons found in
solid pitch sanples. This method consists of neasuring, by high
resolution nnr, the chloroformsoluble portion of a variety of pitch
sanpl es. The concentrations of aromatic protons, aliphatic protons
and protons bound to a carbon atom adjacent to an aromatic ring are
determ ned. These sanples are then used to show that the second no-
ment of the wide line nnr spectrum is a neasure of aromatic protons

when determined at liquid helium tenperature, and a neasure of aro-
matic protons plus protons on carbon atons adjacent to the aromatic
ring when determned at liquid nitrogen tenperature. Thus, measuring

the second moment of the nnr spectrumof a solid pitch sanple at these
two tenperatures allows one to calculate the three nmajor types of pro-
tons present in these materials.
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SESSION 1 - MACROMOLECULES I N THE SCLI D STATE—Cont i nued

Tuesday Mdrning - Vic Bartuska, Presiding

8:30-83 H GH RESOLUTION**C NMR I N SCOLIDS USI NG VARI ABLE TEMPERATURE
MAG C ANGLE SPINNING, C. A Fyfe, J. R Lyerla, and C. S. Yannnp,;

| BM Research Laboratory. ~ -

Variable tenperature isotropic high resolution NVR spectra of solids
have been obtained using magi c angle spinning, conbined with cross-
pol ari zati on and di pol ar decoupling. The utility of tenperature
variation in NWMR spectroscopy for kinetic neasurenments, derived both
fromspectral |ineshape changes as well as spin lattice relaxation
times is well known. The congl ormerate NVR experinment pioneered by
Schaefer and Stetskal makes this kind of study feasible in organic
solids with carbon-by-carbon detail. A reliable spinning apparatus
is necessary to be able to do variable tenmperature studies in both
solids and frozen liquids. Such an apparatus, which is easily

| oaded into a standard NVR probe, will be described, along with re-
sults on a variety of materials: polymers, frozen organic |iquids,
charge transfer conplexes and fluxional organonetallie nolecul es.

H gh resolution spectra have been obtained at liquid nitrogen tenp-
erature.
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flli QUADRUPOLE EFFECTS ON H GH RESOLUTI ON NVR OF SOLIDS: 'H NWR
° RELAXATION AND G N DI POLAR SPLITTING IN MAG C ANGLE SPI NNI NG
EXPERI MENTS,* M Alia, R Eckman, E. Kundla,** and A. Pines,
University of California, Berkeley.

It was denonstrated recently that using relatively slow nagic angle
spi nning of powder sanples of inhonbgeneously broadened NWMR |ines
can be narrowed by several orders of nagnitude. Prelimnary appli-
cations to deuterium have been reported. We descri be here sone new
devel opnent s. Usi ng rotation-synchronized sanpling together with
an. i nproved spinner system (to be described) a narrowi ng factor of
10 was achieved for H, in favorable cases. This allowed detern na-
tion of the isotropic chemcal shifts of all deuterons for a series
of parasubstituted benzenes. Selective Tj measurenents suggest that
spin diffusion which is effectively quenched by the orientation de-
pendent quadrupol e coupling, may be partially restored by the sanple
rotation.

The average of dipole-dipole interaction should not vani sh under
magi ¢ angle fast rotation conditions if one of the nuclei has a
quadrupol e coupj“ng. W investigated high resolution spectra of
C coupled to N and indeed found a well resolved structure due

to dipolar interaction. The splittings and the shapes of Iines
are determ ned by the internuclear distance, quadrupole coupling
and the external nagnetic field. Experiment and theory are in
excel l ent agreenent.

"Departnent of Chemistry and Materials and Mol ecul ar Research Divi -
sion, Law ence Berkeley Laboratory, University of California,
Ber kel ey, California 9*720.

**|nstitute of Cybernetics, Estonian Acadeny of Sciences, Tallinn,
Est oni an SSR 200026.

1. a) E Lipprmaa, M Alia and T. Tuherm in Magnetic Resonance
and Rel ated Phenonena, ed. by H Brunner, K H Hausser and D.
Schwei t zer, Hei del ber g- Geneva, 1976.

b) E. 0. Sfejskal, Jacob Schaefer and R A MKay, J. Magn.

Resonance 25, 469 (1977).

2. J. Ackerman, R Eckman and A. Pines, Annual Report of the Mate-
rials and Mol ecul ar Research Division, Law ence Berkel ey Lab-
oratory, LBL 7355, page 532 (1977).

3. J. S, Waugh, M M Maricg and R Cantor, J. Magn. Resonance 29,
183 (1978).
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PULSE PROGRAMVER FCR HI GH RESOLUTION NWR IN SOLIDS, R A
Monsant o Conpany. ;—

A pul se progranmer for generating the pul se sequences required fo
a wide variety of solids NVR experinents is described. Al p,j Se;
required for gating 4-phase RF systens for both abundant (1) o d
rate (S) spins are included. Also, the pul se sequences require
for the 4-8 pulse |-l decoupling schemes are included. The pro_
gramrer can operate independently or under control of the spec-
troneter's conputer.

A NEW TECHNI QUE FOR SELECTI VE H GH RESOLUTI ON PROTON NMR | N
SOLIDS, J. A. Reinmer and R W Vaughan, California Institute of
Technol ogy.

Di pol ar Difference Spectroscopy is a new technique in which dynamc
doubl e resonance pul se schenes whi ch renmove both heteronucl ear and
hononucl ear di pol ar interactions have been used to isolate the chen-
cal shift spectra of specific protons within polycrystal li ne solids.
VWil e narrowing the proton, |, spectrumw th the eight-pul se scheng,

we suppressed the heteronuclear |-S ('H-~°C or ~H-~N) dipolar inter-
actions with a four-pul se scheme every other acquisition. By alter-

nately adding and subtracting acquisitions, we obtained by difference
the proton chenical shift spectrumof the coupled | spin in a nunber
of conpl ex organic solids. Dipolar nodul ations of the proton cheni-
cal shift spectra were then created and furnish local geonetric and

notional characteristics in these solids. Applications of these tech
ni ques are discussed for several conplex systens yielding information
on hydrogen bondi ng, nolecular nmotion and surface phenomenon.
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_ o APPLI CATION OF H GH RESOLUTI ON SOLID STATE NVMR TECHNI QUES TO FORM C
10-. 45 nci - ADSORBED ON Y ZEOLITES, M T. Duncan and R. W Vaughan,
California Institute of Technol ogy.

Cross pol arization, proton decoupling, dipolar difference, and dipolar
nmodul ati on spectroscopy have been applied to characterize the notional
and chem cal properties,of formc acid adsorbed on ultrastable-Y and
anmoni um'Y zeolites. C powder patterns obtained by cross polariza-
tion have line widths of 110 and 88 + 4 ppmon the ultrastable-Y and
ammoni um Y, respectively, at roomtenperature, increasing to 155 and
120 + 4 ppm respectively at -160°C. The center of mass and general
shape of these lines_ conmpare with the C tensor in formate ions, such
as Ca( HCO,), and NMMHOQ,) as opposed to formc acid. The spectrum
of the '"H bonded to the carbon obtained by dipolar difference spec-
troscopy is an asymmetric line, 10 ppmw de, also with a center of
mass typical of protons bonded to a carbon in a formate ion. At |east
two different TM's are observed for the formic acid, 4 msec and 90
msec, and they occur in a ratio of 1:2.4 on both the ultrastable-Y
and anmoniumY zeolites.

11:15-88 DI POLAR- NARROAED CARR- PURCELL MEASUREMENT OF MULTI PLE PULSE SPI N-
LATTI CE PARAMETERS | N NATURAL RUBBER, C. R Dybowski, University of
Del aware, and R G Penbleton, lowa State University and DOCE.

A technique for nmeasuring the spin-lattice contribution to nultiple
pul se decays (e.g., associated with the REV-8 sequence) via use of

a 17-pul se sequence is denmpnstrated. The 17 pul se sequence has been
applied to the determ nation of spin-lattice broadening in a sanple
of polyisoprene to estimate this contribution to the nmultiple pul se
lineshape. The spin-lattice relaxation is exponential with a danp-
ing constant, Tj . This relaxation tinme is conmpared with Tj 6 as
determ ned by the' wusual spin lock nethod, with a field of |ocking
strength related to the pul se spacing of the sequence. T. depends
on pul se spacing in a nmanner which is not in agreement "lin calcul a-
tions based on a nodel using a single correlation tine.

A. Vega and R. Vaughan, J. Chem Phys., 68, 1958 (1978).
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45-89 MAGI C ANGLE SPI NNI NG W THOUT THE MAGIC, K. W Zilmand b ™M K
University of Ut ah. *oorenk

Magi ¢ angle spinning is a well known technique for narrow ng \\

br oadened by di polar interactions or chemcal shift anisotropy "°*°
rigid solids. Equally well known are the difficulties associat'rt
with spinning a polycrystal line sanple at rotational rates of nm
kil ohertz. However, even with the experinental difficulties naa""
angl e spinning has gained greatly in popularity as an experinment”?
technique in recent years. The conbination of nmagic angle spirm?
and cross polarization has yielded a wealth of high resolution *
spectra of solids. Recently new approaches involving pul se seque
and observation of the spins synchronous with the spinning have un'*
covered nore applications for nmagic angle rotation. In our lab we
have designed a nagi c angl e spinner which is very easy to use. it
is capabl e of speeds up to 15 kHz with heliumas a driving gas. op-
eration in the probe at anywhere fromh to 8 kHz with air is alnost
trivial. The angle need only be found once during set-up with a
standard sanpl e such as hexanet hyl benzene. Sanples may be inserted
and renoved quite easily and without having to nove either the probe
or spinner base. In this fashion we assure that the magic angle is
net fromsanple to sanple without having to adjust it on each spec-
trum This is especially useful in taking spectra of conplex mx-
tures (e.g., coals, etc.) where there are no clear cut neans of
verifying that the angle is set or when the signal to noise is such
that repeating the spectrumat different angles would require a
prohi bitive amount of tinme. Cross polarization and F.T. spectra

of several conpounds will be presented to denobnstrate stability,
sensitivity, resolution and reproducibility of the magic angle from
sample to sanple. Applications to conplex systens such as coals
and bile stones will be displayed along with photographs and draw
ings of the probe and spinner. Sone of the problens in using such
a set-up in variable tenperature work will also be addressed.
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Il - GENERAL NVR TECHNI QUES Third Floor, Conference Roons A F

Afternoon - Roger Assink, Presiding

.90 c-'H CROSS- POLARI ZATION STUDIES OF CRGANIC LIQUIDS, R D. Bertrand,

A. N Garroway, G Chingas, and W B. Moni z, Naval Research Laboratory.

The application of cross-polarization experinents to obtain proton
decoupl ed C NMR spectra of liquid sanples is presented. Conpared
to solid state cross-polarization, here the Hartnmann-Hahn condition
nust be,nore carefully natched. The observed sinusoidal variation
of the C signal with cross-poiarization time agrees with theoreti-
cal predictions for .CH .d”, and CH, groups. Signal enhancenents
approach the four-fold value predicted. Conditions appropriate for
rapi d, accurate and precise quantitative analysis are presented.
The efficiency of data acquisition is inproved*through the use of
paranagnetic rel axation reagents which reduce H T*'s. A nove
conmpensati on schene is presented which makes the cross-pol arization
process |less sensitive to the Hartmaipn-Hahn condition. Results will
al so be given for the case in which H decoupling is not enployed.
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H GH TEMPERATURE **C FT NMR STUDI ES OF COAL PRODUCTS, H. C.jw
L. T. Taylor, and T. G ass, Virginia Polytechnic Institute anT'""
State University.

The conplexity of coal product mxtures represents an acute
anal ytical problem for solution studies utilizing quantitative
*C FT nnr techniques. The problemof solutjori honogenity for
conpl ex product mixtures in high resolution C FT nnr studies
is the major focus of this presentation. One nethod of suppres-
sing this problemis the use of C FT nmr high tenperature nnr
solvents and/or high tenperature exam nation of "nelts" of the
coal products. Data will be presented which indicate the
severity of the problemunder typical conditions (e.g., room
tenperature studies). The variation of average nol ecul ar par a-
meters (e.g., aromaticity) as a function of tenperature for sol-
vent refined coal (SRC) sanples will be discussed. Results ob-
tained for the SRC sanples indicate a nmarked inprovenent in solu-
tion honbgenity at el evated tenperature.
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A PCSSI BLE PROTON NMR NCE REFERENCE MATERI AL, E. P. Mazzola and
S. W Page, Food and Drug Admi nistration.

2:35-92

The nucl ear Overhauser effect (NOE) involving spatially proxinmte
protons within the same nol ecul e has been recogni zed as a powerful
tool in structural elucidation work for over a decade. This tech-
nique is, however, the nost difficult to performof the classical
"doubl e resonance" experinents such as spin decoupling and |NDCR
Failure to observe an NCE may be due to a variety of experinental
errors, but unlike the latter nethods no reference naterial such as
2, 3-di bronopropionic acid (INDOR) exists for the determ nation of
NCE' s.

2,5-Dichloro-4-nitroanisole may fill this need. It appears to be

a promsing reference material for the follow ng reasons: (i) all
three of the resonance signals are single lines which allow facile
irradiation and integration, (ii) H3 can serve as an internal con-
trol whose integrated intensity should not increase upon irradiation
of the nmethoxyl protons, (iii) the chemcal shifts of the two aro-
matic protons are sufficiently separated (ca. 1.1 ppm) to permt
easy integration, (iv) substantial enhancenent (>3Q%) has been ob-
served for H 6 upon irradiation of the nethoxyl protons, and (v) the
conpound is easily prepared and may eventually be commercially

avai | abl e.

The subject anisole may prove to be a useful reference nmaterial for
the determ nation of proton hononuclear NOE's in both the CWand FT
nnt nodes.

3:00 Br eak
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COVPLEXATI ON STUDI ES OF MERCURY COVPOUNDS W TH NI TROGEN CONTAI u
LI GANDS USING **Hg NVR, M J. Albright, R H Obenauf, and K °
JEQL Analytical Instrunents, Inc. ' '“to,

Conpl exation of the Goup MB netals has been studied in detail
Zinc conpounds that are conplexed with nitrogen or oxygen conta*
ing ligands are nunerous. Cadmumis not as well known, but me'-"
cury compounds with phosphorous containing ligands are quite com
non. However, nercury conplexes with nitrogen ligands are virtu
unknown since the nitrogen donating orbitals (2p hybrid) and the
enpty 6p orbitals on nercury do not overlap well.

199
Pr evi ous Hy NWR studi es hav”® |ound |arge changes of the chem -
cal shift with donor solvents. ' A Lewi s aci d-base nmechani sm
appeared to be contributing significantly to the chenical shift.
Al sOg*he binding of Hg(ll) ions to carbonic anhydrase was observed
by Hy NWVR

Since the interaction would be solvent sphere in nature a nitrogen
containing ligand in a non-nitrogen containing solvent should com
pete for available sites on the nercury, and sonme neasure of the

ni trogen bindi ng should be available fromthe Hg chemical shift.
This is true for nitrogen containing |ligands such as pyridine, bi-
pyridal, dipyridal amne and EDTA. To confirm that sone nitrogen-
nmercury binding was really responsible for this effect, the N NR
of the dipyridal amne was nonitored as nercury concentration in-
creased. Only the ring nitrogen, not the am neqnitrogen, displayed
the change in chemcal shift. Qher than the Hg chem cal shift,
the Tj's of the nmercury were greatly affected by the nitrogen ligand
concentration. Conplexation would affect both the spin rotation ad
the chenical shift anisotropy mechanisns.

"G. E. Maciel and M Borzo, J. Magn. Resonance, 10, 388 (1973).
M A Sens, N K WIlson, P. DO Ellis, and J. D. Gdom J. Magn.
, Resonance, 19, 323 (1975).

J. L. Sudneir and T. G Perkins, J. Am Chem Soc., 99, 7732
(1977).
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_ . CARBON- 13 FTNMR OF SUB-M LLI GRAM AMOUNTS, T. H. Mareci and K N
3:40-9 Scott, University of Florida.

Carbon-13 NWR spectra of sub-milligramanounts have been obtained

by the repetitive pulse Fourier transform technique with careful
consideration given to optimzing spectroneter operating condi-
tions. We will discuss in detail the factors affecting the sensi-
tivity of observation, such as type of sanple cell, solution vol uneg,
insert sensitivity, sanple tenperature, pulse duration, rf power,
repetition rate, relaxation tinmes, digitization and data collection
condi tions.

i >:05-95 tcervercrvvr GPECTROSCOPY OF HALOCARBONS, A. Foris, E. |I.
du Pont de Nenours and Conpany.

C NWR is an excellent technique for the isomer identification of
pure conpounds and of conponents in sinple mxtures. The technique
readily yields information about the nunber of different-C nuclei
and the nunmbers of H and F nuclei attached to each C AC NWR
spectra of conplex m xtures, however, may be difficult to interpret.
Cten such mixtures can still be anal yzed by F NVRj Si nce the F
spectral range is nmuch wi der than the corresponding C range.

Quantitative™anal ysis of C*-chlorofluorocarbon isonmers is best

achi eved by F NVR  The limt of detection of a given isomner
varies with the type and nunber of isoners involved, their abso-
lute concentrations in the mixture and the equi pnment avail abl e.
Rel ati ve concentrations of 99.9 and 0.1 percent have been deter-
mned for sonme isoner pairs. The nethod is sinmple, direct, speci-
fic and requires no calibration.
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THE STUDY OF PHASE SEPARATION IN BLOCK AND SEGMENTED COPOLYMPD
NMR, * R. A. Assink, Sandia Laboratories. “rs BY

Bl ock or segnmented copol yners often undergo m crophase separ f
with the resultant formation of hard and soft donains. Many f°*
uni que nechani cal properties of segnented pol yurethanes can b
understood on the basis of their microphase structure. The ex*
ence of domains, the glass transition tenperature of each type'**
mai n, and the kinetics of domain formati on were studied by obse °"
ing the two conponent behavior of the proton-free induction deca*"
A series of polyurethanes was investigated in which the relativer*
conposition of rigid and flexible segnents was systematically
varied. The glass transition tenperature of the hard domai n was
found to increase as the percent of rigid segnents increased while
the pol yurethane with the | owest percentage of rigid segnents did
not undergo phase separation. Pol yurethanes crosslinked at ele-
vated tenperatures were found to undergo |ess conpl ete phase separa
tion. The nobility of the soft domain decreased as the extent of
cross-1inking increased. Recently obtai ned hydrogen decoupl ed
spectra of block and segnented copol ymers has permitted the chemcal
conposi tion of each phase to be determ ned. Evidence for an inter-
face region could be seen.

AN

*Work supported by U.S. Departnent of Energy.
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8-30-97 H GH FI ELD NVMR OF MEMBRANES AND PROTEINS, E. O dfield. University
of Illinois.

Conbi ned application of high-field NVMR, neutron diffraction and
Raman spectroscopic techniques permt detailed evaluation of the

structure of deuterium | abelled menbranes. Results will be pre-
sented on the lecithin-cholesterol system and progress in the
study of intact biological nmenbranes will be reported.

Results obtained using a recently constructed sideways-spinning
20 mm tube probe, designed to optim ze signal-to-noise ratios in

super conducti ng magnet geonetries, wll be presented on tbe foll ow
ing proteins: henoglobin, |ysozyme and cytochrome £. A C NWR
i nvestigation of the denaturation of |ysozynme will be discussed.

9:00-98 NWVR RELAXATI ON AND DI FFUSI ON OF PHOSPHOLI PIDS | N MODEL MEMBRANES,
A. Kuo and C. G WAade, University of Texas.

The |ipid-water binary systemwhen oriented fornms nultibilayers

whi ch resenbl e natural nenbrane structures. The lipid diffusion
coefficients have been determ ned by pulsed gradient spin echo NWR
techniques. In order to minimze the dipolar interactions, the

l'i pi d-D*"O sanpl es were macroscopically oriented, and all experi-
ments were carried out with the bilayer normal at the "magic angle”
(54°7V) with H,. The results on pure_”ipid nultib”l ayers are
tenmperature dependent, ranging from 10 to 10 cm/sec at tenp-
eratures fromthe transition tenperature, T , to 62°C. The diffu-
sion coefficients show a slight water concentration dependence.

Chol esterol content has a strong effect on the transition tenpera-
tures but not on the diffusion coefficients. A strong reduction

of the transition tenperature is observed fromO0-12.1 nole percent
cholesterol. At k$ nole percent cholesterol a sharp transition is
no longer observed. Cholesterol at high cholesterol concentrations
reduces the diffusion coefficients above the phase transition.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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NVR OF TRANSFER RNA, M P. Schweizer, University of U ah.

We will discuss several nnr studies on structure and function of
transfer RNA (tRNA) and several of its unusual constituents.

I. NJ9-(B-p_-ribofuranosyl)purin-6-yl carbanoyl] threonine, t°A,
appears next to the anticodon in tRNAs breedi ng codons beginning
wi t h adenosine. Previous results indicated a possible magnesi um
ion coordination to this residue. W have probed the binding.f
manganese ion to t°A using *C NWR at 25 and 75 MHz. W concl ude
that nmetal coordination occurs between the carbonyl function at
either N or N* on the purine ring.

Il 360 MHz pnr studies on a hexanucl eotide fromthe anticodon

| oop of torula yeast t RNA*"* have revealed that the Yt (torula
wyosine) is the site for conformation flexibility and base-base
destacking in this fragnent. This situation is contrasted to the
findings on a similar fragnent from baker's yeast tRNA con-
taining a nore conplicated wyosine.

I1l. The conformational dynam cs of tRNAgI u and its interaction
with glutamic acid synthetase (gluRS) are being investigated using

site speciific C enrichnent. Latest findings will be described.
0 OO
o
NHCNHCHCHCH. 0
] 10
N
| ,l\\ “
3
=N
N
f
CH
3
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30-100 DEVELCOPMENT OF NMR TECHNI QUES FOR DELI NEATI NG CONFORMATI ONS COF
PEPTI DES AND PROTEINS, J. D. dickson, N R Krishna, R E
Lenki nski, and D. G Agresti, University of Al abama in
B rm ngham

W wish to report the adaptation and refinenment of a nunber of tech-
ni ques whi ch hold consi derabl e promise for defining conformational
details of peptides, proteins and other biopolyners.

Par amagnetic Metal Probes. A generalized formalism based on the
Marquardt or Sinplex algorithm has been devel oped for the analy-
sis of nnr shift and rel axati on data. Thi s met hod was enpl oyed”
to fit data on hen-egg-white |ysozyne conplexes wi th |anthanides
and with transition netals to the follow ng equations:

Sd = K(3 cos*6 - ])Jr + K,(sin’e cos 2>)/r’ ()

AV" + Virr,, = ctnr (2)

where 5 is the electron-nuclear dipolar contribution to the chem -
cal shift, and K are constants related to the elenents of the
magnetic susceptibility tensor of the netal, (r,8(|> are the spheri-
cal polar coordinates of a given hydrogen in a coordinate systemin
which the netal jjS at the origin and the susceptibility tensor is

di agonal ized, AV, is the increment in the”roton nnr |inew dth asso-
ciated with binding of a netal such as Gd , r is the correspondi ng
transverse relaxation tinme, ¢ is a constant which contains electronic
terms of the metal ion and f(r) is a function of the correlation tinmes
of the conplex. Statistical hypothesis tests enploying the Ham | ton
R-factor ratio method led to rejection of the comonly assumed "axial

model " (i.e., K =0 or K <~ K ) with a confidence level in excess of
97.5% :
Intranol ecul ar Nucl ear Overhauser Effect (NOE). W have recently dem

onstrated that the intranolecular NOE of peptides originates froma
predom nantly di pol ar nmechani sm and have derived a set of equations
suitable for the analysis of NCE data of peptides and other conpl ex
bi onol ecul es which do not satisfy the "extrene-narrowi ng" limt.

The effects of conformational averaging, anisotropic rotation, and
spin diffusion on NCE neasurenents have been considered. Transient
NCE experinents involving selective excitation of resonances have
been suggested for overconing problens resulting from spin diffusion
in macronol ecul es. The utility of NCE experinments was denonstrated
by an analysis of NCE data on the valinomycin-K conplex which indi-
cated that the solution conformationgcorresponds to the structure
determined by X-ray crystall ography.
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P-nt Uat ~n

nf f St”™1Ii N changes in the intensifiesA

thetr correspondtng resonances when the solvent ,s saturated,
t he r TIPS ) 2, conpl i shed by conbi ning the transfer
f on' nea' reSnS NH protons) and internal ecul ar

(for CH hydrogens) with appropriate T experinents. ..,

measur enents v~ t on exchange with the, sol-

,ent’~ "Fo CH X do en’thf teheory of Krishna and Gordon”,| ., ,.

t e * . w,,, dipolar relaxation. The above rates serve as ],.

the mt er moe " *_ .. ...d CH hydrogens, respectively. .,
fllustrateZ e Sods we have enployed internolecular NOE experi-

illustrate tnese e . 1.... €xposure of the aromatic CH
nments to compa™J jxttn . of ° ( N ) aimeiny e
hydrogens of cyclo ~ ™ * ve iai., Of ‘the NH hydrogens

J - p_ e I—P N . o
identify NH hydrogens which are snieiaea
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01 NWR STUDIES OF BLEOWC N | NTERACTI ON W TH NUCLEI C ACI DS AND METALS,
P. M Chen, R E. Lenkinski, N R Krishna, J. L. Dallas, T. T.
Sakai, D. J. Patel , E. S. Mooberry, G C Levy, and J. D. dickson,
University of Alabama in Birm ngham Bell Tel ephone Laboratories,
North Carolina AST State University, and Florida State University.

The bl eonycins (BLM are glycopeptide antibiotics enployed in cancer
chenot herapy. Conplexes of the BLMs with radioactive polyval ent
netals are enployed in the scintigraphic detection of various solid
tunors and nalignant |ynphonmas. Qur |aboratories have been enpl oying
H and C FT-nnmr spectroscopy to characterize the structure and dy-
nam cs of these nol ecules and of their conplexes wth pol yval ent
netals and nucleic acids. Essentially all of the H and C nmr
resonances of these conplex macronol ecyles (MW ~ 1,500) have been
assi gned. ' Chenical shifts of the C resonances were enpl oyed
to nmonitor the acid-base titrations of the BLMs, yielding the pK 's
of the various ionizable groups. Carbon-13 spin-lattice relaxation
tinmes and nucl ear Overhauser effects (NCE) were neasured at 37-73
MHz and 67.89 MHz at various pH's. Relaxation data for the back-
bone carbons of the polymer were analyzed in terms of the Wessner
nodel, which applies to an isotropically rotating sphere with one
degree of internal rotational freedom per carbon atom Proton nnr
was enployed to nonitor the binding of BLMA* to poly dA-dT and
dC-dC-dG dG, sel f-conpl enentary poly- and oligonucl eotides which
serve as nodels for A-T and GC base pairs, respectively, of DNA
Sel ective broadening and shifting of the bithiazole resonances of
BLMA2 and the adeni ne H-2 resonance of poly dA-dT indicated that
these hydrogens are intinately involved in the drug-nucleic acid
interaction. Broadeni ng of the positively charged di nethyl sul -
fonium group of BLMA, at low ionic strength also indicated proba-
bl e association of this group with the anionic phosphate group of
poly dA-dT. Qualitatively simlar results were obtained in studies
of BLM A, binding to dC-dC-dG dG  Conpl exes of BLM A with |antha-
nides, transition netals and galliumwere studied by both multinu-
clear nnr and fluorescence spectroscopy. Nuclear nmagnetic reso-
nance transfer of saturation experinents yielded estinmtes of the
exchange lifetimes of sone of these conpl exes.

Ref er ences

1. D. M Chen, B. L. Hawkins, and J. D. dickson. Biochemstry
J602), 2731-38, 1977.

2. H. Naganawa, Y. Miuraoka, T. Takita, and H Urezawa. J_.
Antibiotics 30(5), 388-96, 1977.

3. D. E. Wessner, Chem Phys. 36, 1-4, 1962.
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11:30-102 STUDI ES OF POLYMER- SUPPORTED a- CHYMOTRYPSIN, J. T. Gerig and D
Loehr, University of California. "

A series of Nsubstituted polyacrylam des (I) has been prepared -
which the substituent is either neutral, positively charged or
tively charged at pH 7. Light scattering data show that la and'?!'!*
are randomcoils in aqueous solution while the neutral polyner

~—CH,- CH- "~ a_ R = - CH,CH,COOH
C:0 b R = - CHZCHs
+
H N R £ R = - CH,CH,CH,N( CH,) .CI "

has anonmal ous |ight scattering behavior and appears to exist as a
m crogel. The proteolytic enzyme a-chynotrypsin has been coval entlv
linked to these materials by nmeans of Wodward's reagent K The
kinetic properties of the enzyme-pol ymer conjugates toward neutral
and charged substrates will be briefly described.

Fl uori ne nnr techni ques have been used to exam ne the active site of
the pol ynmer-bound enzynme. Studies of reversible conpl exes forned
with p-fluoro-cinnamc acid and of enzynmes irreversibly inactivated
with p-trifluoromethyl benzenesul fonyl fluoride will be described.
The nnr results suggest that the structure of the enzyne's active
site can be appreciably nodified by attachment to charged pol ymers,
al t hough the kinetic manifestations of these changes are not |arge.

Tuesday Afternoon - Martin P. Schweizer, Presiding

1: 45-103 COORDI NATED CARBON MONOXI DE AS A PROBE OF THE HEME POCKET, J. D
Satterlee and J. H Richards, California Institute of Technol ogy.

The nnr and ir spectroscopic paraneters for the CO henopgl obins from
G d?branchi ata have been obtai ned. Carbon-13 nucl ear magnetic
resonance spectra of nost '“nornal” manmal i an CO henogl obi ns exhi bit
resonances for hene bound CO between -206 and -207 ppm from tns.
However, the rabbit CO henoglobin and for the henoglobin fromG

di branchi ata the hene coordi nated CO resonances occur outside
this region of "normal" appearance. A sunmary of the pH dependence
of these spectroscopic paranmeters for three species of henoglobins
will be presented. This data is interpreted in terns of an ioniza-
tion process involving the distal histidine (E-7) which suggests a
specific role for this ubiquitous anmi no acid residue.
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-104 270 MHz NVWR STUDY OF INSULIN, K. L. WIlianson, Munt Hol yoke Coll ege,
and R J. P. Wlliams and G Bentley, Oxford University.

Insulin, the hormone responsible for regulating blood sugar |evels,
consists of a 51 anmino acid nonomer divided in two chains held in

pl ace by disulfide bonds. Insulin is stored in the pancreas as a
hexamer, MN 36, 000, which derives its stability and conformation by
complexing with two zinc atons. Only at exceedingly |ow concentra-
tions does this hexaner dissociate into the nonomer. W have carried
out one of the first high field nnr investigations of insulin at
physi ol ogi cal pH. The object of the study is to determ ne whet her
and how insulin binds to nore than two zinc atonms, a matter of clini-
cal interest, in that it governs the duration of action of insulin
administered to a diabetic.

Assi gnments of key resonances of 270 Mz (and sone 360 MHz) ~H spec-
tra of native 2-Zn insulin hexamer have been nmade. Spectra of zinc-
free insulin titrated with Zn are unchanged after the addition of
one equivalent of zinc per insulin_hexaner and resenble 2-Zn spectra.
Titration of 2-Zn hexamer with SCN or other ions high on the

Hof mei ster series causes marked changes in the spectra owing to nmjor
conformati onal changes leading to a new hexaneric form capable of
binding six zinc atons. Analysis of difference spectra indicates
this new hexamer binds two equivalents of SCN at two sites which
are assumed to be identical and independent.

2:45-105 APPLI CATI ON OF NUCLEAR MAGNETI C RESONANCE SPECTROSCOPY TO THE CHEM -
CAL STRUCTURE OF HUM C ACID, R L. Wrshaw and D. J. Pinckney, U.S.
CGeol ogi cal Survey, and L. Cary, Stanford Research Institute.

Nucl ear magnetic resonance (NVR) spectroscopy has proven to be a
particularly useful tool for the study of the chemical structure of
both small nol ecul es and macronol ecul es. The success that has been
achieved by NMR in other fields of chem stry has encouraged several
investigators to try the technique on hum c acids. These workers
have used two different types of NVR  proton NWR and natural abun-
dance C NMR on unfractionated and underivatized humic acid prepa-
rations. The spectra that have been obtained in these studies con-
tain very broad lines which only provide very general structural in-

formation. In addition to proton and natural abundance C NMR, we
have enpl oyed two ot her NWR approaches to obtain additional structural
i nf ormati on. In one of these we prepared methyl derivatives of humc

acid fractions in which the.nmethyl groups added to the hum c acid
nol ecul es were enriched in C. The NWR spectra obtained on these
derivations clearly denonstrate that ester and ether |inkages are

f or med. In the-other approach the humic acid fractions were fluori-
nated and the F NWR spectra neasured. It appears that aromatic
substitution has taken place in these experinments. These results
show that it is possible to identify definite structural elenents

in the humic acid nol ecul es.

5 Br eak
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3:45-106 STRUCTURAL STUDIES OF A. VARIABILIS CYTOCHROME c-553,
J. L. Markley, and D. W Krognmann, Purdue University.

The small sol ubl e photosynthetic cytochrome from the cyanobact
Anabaena variabilis has been structurally characterized by *H 1=
spectroscopy. In spectra of the reduced cytochronme resonances
lated to the heme nethyl and neso protons, the nethionine and h*"*
dine iron ligands, and several aromatic anm no acid ring protons h*'*
been tentatively assigned. Only one of the three tyrosine resid #
present exhibits pH titration behavior with a pK of |l.0. The

bl e cytochrome from M. aerugi nosa contains a single tyrosine at D »
tion 80 which is also conserved in all cyanobacteria soluble cyto- '*
chronmes. This tyrosine also titrates and allows the Anabaena titrat
ing tyrosine to be assigned to position 80. The tyrosine ionization*
affects the chemical shift of one hene neso proton suggesting a clos
spatial relationship between these groups. A tenperature study has
been carried out on the oxidized cytochrome from Anabaena. Heme

met hyl resonances are identified in the extrene low field region of -
spectra of the oxidized cytochrone. The resonance positions indicate
an asynmetric distribution of the unpaired electron density over the
heme ring. Structural mechani sns responsible for variations in ctyx
cytochrome md-point potentials will be discussed in light of the H
nnr data presented. (Supported by NSF grant PGV 76-01956.)

4:15-107 STRUCTURE OF XANTHOVIRIDI CATIN D, A METABOLITE OF PENICILLI UM
VI RI DI CATUM  APPLI CATI ON OF PROTON AND CARBON- 13 NUCLEAR MAG
NETI C RESONANCE, E. P. Mazzola and M E. Stack, Food and Drug
Admi ni stration.

Penicilliumviridicatum is one of the nost frequently occurring nold
species in foods and feeds and has been inplicated as the causative
agent in nmany instances of animal illness and death. This nold pro-

duces nunerous netabolites including xanthonegnin, vionellein, rubro
sul phin, and viopurpurin (Mac MIlan and Si nmpson, 1975 and 1977)e
Another P. viridicatumnetabolite, designated xanthovi ridicatin D
has been found by proton and carbon-13 nnr to have the follow ng
structure:
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fl1.30-108 THE POTENTI AL OF "0 FOR THE STUDY OF MACROMOLECULES AND SOMVE
PRELI M NARY RESULTS, D. Fiat and B. Val entine, University of
Illinois at the Medical Center.

The ubiquity of oxygen in bionolecules nakes it particularly useful
forjCbtaining information by nucl ear nagnetic resonance. The use

of 0 as a nucl ear probe for studying solvation, correlation tinmes,
and hydrogen bond formation is facilitated by the size of chem ca
shifts observed and the length of its relaxation tinmes. For 0 the
dom nant relaxation nechanismis due to the tinme dependent perturba-
tion (resulting fromnol ecular notion) of the interaction between

the nucl ear el ectric quadrupole nonent and the intranolecular field
gradient so that relaxation studies can yield insight into the notion-
al freedom of the nol ecul e studied. The 0 chemi cal shifts are sev->
eral orders of nagnitude larger than the proton chem cal shifts thus
enabling the extension of exchange studies to faster rates than ob-
tainabl e by proton magnetic resonance. This ability to study faster
exchange rates can be applied to rapid tautomerization from which
informati on can be derived concerning stability of various tautoneric
forms of macronol ecul e side chains and substituents in solution. The
ability of oxygen to form both proton donating and accepting hydrogen
bonds and the distinct chemical shifts of the various hydrogen bonds
formed allows the distinction to be made between intra- and inter-

nmol ecul ar hydrogen bonds inportantjto macronol ecules in various sol -
vents. W have been studying the O nnr of ami no acids, oligopep-
tides, and are extending these studies to macronol ecul es as well as
the oxygen contai ning solvents of these nolecules. The goal of the
study is to obtain information pertaining to solvation, notiona
freedom hydrogen bond formation, and confornmation. Because of the

wi de occurrence of oxygen in biological nolecules and the omi presence
of H*O in physiological systems, information obtained should prove in-
val uable to the study of such systens.

'AQ spectrum at natural abundance have been obtained of proline,

al anyl gl ycl ygl ycine and poly-D-L-glutam c acid all in aqueous sol u-
tions. The carboxylate resonance of 1 M proline solution was found
to be 267 + 2 ppmdownfield fromH,0 with a half width at half

height of 130 + kHz at 27°C and pH = 7.8. The oxygen-17 resonance
of 1 Msolution of alanyl-glyclyglycine was found to be 351 + 3.5
ppm downfield fromwater with a half width at half height of 187 +
3Hz at 42°C and pH = 5-4. The signal obtained for poly-D-L-glutamc
acid (100 mg/mM) had a chemical shift of 359 £.2.5 ppm downfield
fromwater with a linewidth of 170 + 6Hz at 42°C and pH = 3.4.

9:00-109 '*c NWMR STUDIES OF ‘*C ENRI CHED MACROMOLECULES, N. Matwi yoff,
Los Al anps Scientific Laboratory.
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9:30-110 THE**C NWMR STUDY OF POLYSULFONES, F. A. Bovey, Bell Laboratories

10: 00

10: 30- 111

Whereas a-olefins can formonly 1.1 alternating copolynmers (,.]
fones) with sulfur di oxide, nononmers which can add their own fre* ~
radi cal s are capable of giving copolyners of varied conposition
Styrene and 2-chl orobut adi ene (chloroprene) yield nearly alternat"

pol ysul fones at |ow polynerization tenperature. As the tenperatu' "’
is increased, the tendency to formalternating structures is reduc”
and the sul fur dioxide content becones smaller. The styrene-SO .
tern exhibits a "ceiling" at 40°C above which alternating sequences™"
not forned. In the chloroprene copolyners, 1l4-trans_ structures 7
strongly predominate; 1,4-c?s units can be detected but no 1,2 or 3t
units. Head-to-head tail-to-tail chloroprene |inkages are prom nent
even in the polyners prepared at |ow tenperatures. Various strateqi
for the assignnents of carbon resonances in conplex macronol ecul ar *°
spectra are discussed. The solution dynam cs, as observed by T and
NOE measurenents, are discussed. Sulfone units stiffen the chains bu
not as nuch as was once believed on the basis of dielectric neasure-,
ments.

Br eak

A" C SPIN RELAXATI ON STUDY OF CHAIN MOBILITY IN SOVE TEREPHTHALIC
ACI D POLYESTERS, R. A Konoroski, D anmond Shanrock Corp.

Carbon-13 spin-lattice relaxation tines (T”), nuclear Overhauser en-
hancenments (NOE), and resonance linewi dths'(Av) have been neasured
for a series of terephthalic acid polyesters containing ethyl, butyl,
hexyl, and isopropyl groups between nei ghboring terephthalate units.
The relaxation paraneters of all carbons in the terephthal ate groups
are independent of the length of the separating alkyl chain. Reduced
NOE' s ajje seen for all carbons. The data are interpreted in terns of
a log X distribution of correlation tinmes of constant wi dth, but
vari abl e average nobility. The average nobility in the alkyl chain
increases with increasing distance fromthe terephthalate group in a
given polynmer. For a given position in the chain, nmobility increases
with increasing chain length. The above behavior is consistent wth
the presence of independently-reorienting, highly-solvated terephtha-
| ate groups.
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,-112  EVALUATI ON OF COWPLEX MOLECULAR DYNAM CS |IN POLYMERS FROM VARI ABLE
FREQUENCY °C RELAXATI ON MEASUREMENTS, G. C. Levy, D. Wight, and
D. Axelson, Florida State University.

Variabl e tenperature studies of viscous polymer solutions at several
frequenci es have revealed that a nodel containing a nonexponenti al
autocorrelation function, or its mathematical equivalent, a distribu-
tion of correlation times, nmust be used to describe the NVR paraneters
obtai ned for the polymer backbone carbons. However, frequency-
dependent spin-lattice relaxation tine (T.) and nucl ear Overhauser
effect (NCE) behavi or observed for all side-chain carbons, including
the ternminal methyls, with NT*'s of the order of 20 s, could not be
described in terns of present theoretical approaches.

A nodel which retains the distribution of correlation tines for the
backbone carbons and incorporates the effects of nultiple internal
rotati ons about the carbon-carbon single bonds for the side-chain
carbons predicts a substantial frequency dependence for broad dis-
tribution wi dths which can quantitatively reproduce nost of the ob-
served data. The predictions of this nodified theory are conpared
with experinmental variable tenperature studies of poly (n_-butyl

nmet hyacryl ate) solutions at three frequencies (67-9, 37-7 and 22.6
MHz) and at various concentrations. The value of variable frequency
experinents to understand nol ecul ar notions in conplex systens is
di scussed.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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Wednesday Afternoon - Gary E. Maciel, Presiding

1: 30-113 CARBON- 13 FT NVR ANALYSI S OF PHENOL- FORMALDEHYDE RESINS: STRLCIHio
AND REACTI ON MECHANI SMS5, S. A. Sojka and R A Wbl fe, Hooker R.,
Center. o>

Carbon-13 FT NVWVR was used to anal yze phenol /for nal dehyde resins

The structure and conposition of resins could be el ucidated. I nf,,

mati on such as phenol content, end groups, branching centers, aver "

mol ecul ar wei ght and distribution of structural units could be ob-**

tained fromthe G 13 spectrum The resin formng reaction was stud A

in the probe of the spectroneter. This provided insight into the

reaction nechanismand tinme dependence of products and reaction

i nt er medi at es.

2:00- 11V SEQUENCE DI STRIBUTI ONS | N PROPYLENE- BUTENE-1 AND ETHYLENE- PROPYLENE
COPOLYMERS, J. C. Randal 1, Phillips Petrol eum Conpany.

The desired information in structural characterization of copoly-
mers includes the comononer content, sequence distributions and
mean sequence |lengths. Such information is readily avail able
from G 13 NWMR studies of propyl ene-butene-1 copolyners where the
mononer additions are uniformy head-to-tail and isotactic. The
correspondi ng information cannot be so easily extracted from G13
NVR data of ethyl ene-propyl ene copol yners which contai n nmonomer
unit inversions and stereoirregular sequences. If the ethyl ene-
propyl ene copol yners are described in terns of nmethyl ene, nethine
sequences as opposed to ethyl ene, propylene sequences, a conononer
distribution and net hyl ene sequence distribution can be obtained.
These two types of analyses will be discussed and data presented
for a series of both types of copol yners.
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30-115 RELAXATION STUDIES IN THE SYSTEM POLY(ETHYL METHACRYLATE) CHLOROFORM
BY CARBON- 13 AND PROTON NVR, L. J. Hedlund, W G Mller, and R M
Ri ddl e, University of M nnesota.

The pol ymer-sol vent system PEMA- CHC1, has been studied as a function
of polyner concentration ranging fromthe neat solvent to highly vis-
cous, polyner-rich preparations with the goal of analyzing the con-
centrati on dependence of both polyner and solvent notion. Unlike

nost pol ymer-sol vent systens which have been investigated, the rel axa-
tion of the solvent carbon-13 and proton exhibits a concentration de-
pendence at l|ess than five percent polyner. However, polymer concen-
tration does not affect carbon-13 relaxation in PEMA until higher con-
centrations are reached and, then, the various polyner carbons are
affected differently. The results are anal yzed and conpared, when
possi ble, to other notional studies on polyner-diluent systens.

3:00 Br eak

3:15-116 THE USE OF NVR SPECTROSCOPY |IN THE ANALYSI S OF POLYESTER POLYMER
SYSTEMS, M J. Vaickus and D. G Anderson, DeSoto, Inc.

O the nmany techni ques suggested for the qualitative and quantita-
tive analysis of polyester polynmer systens, proton magnhetic resonance
(pnr) spectroscopy has been denonstrated to have the nost utility.

In addition, the availability of carbon -13 nagnetic resonance (cnr)
spectroscopy has hel ped to expand the qualitative analysis of acid
and pol yol species. However, NVR does have limtations, especially
in the qualitative determ nation of polyol conmponents. Nbononeric

pol yhydri c al cohols can generally be deternined using chem cal degra-
dation, derivitization and gas chromatography. Wen polyneric polyols
are used, nost techniques fail to determ ne the nol ecul ar wei ght of
the species present. Gl perneation chromatographic techni ques have
been devel oped which permt the determnation of these polyneric

pol yols following chem cal degradation with butyl anine.

Exanples illustrating the application of pnr, cmr and several chromato-
graphic techniques in the qualitative and quantitative analysis of sev-
eral polyester polyner systens will be presented.

3:45-117 NVR STUDI ES OF CHARGED PCOLYMERS AND COPOLYMERS, A. C. Watterson, Jr.,
J. C. Salampne, C. C. Tsai, M Mhnud, A dson, and S. F. Krauser
University of Lowell.

Structural studies of charged polyners via nnr techni ques has pro-
vided considerable insight into the nechani smof spontaneous poly-
nerization of vinylpyridines and vinyl pyridiniumsalts. Recently we
have extended our structural studies to polynerization products of
cationi c-ani oni ¢ nononer pairs. These novel polyanphol ytes have
been characterized by proton and carbon nnr as well as other tech-

ni ques. These nm studies will be discussed in terns of the mecha-
ni smof polynerization of the cationic-anionic nonomer pairs.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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POSTER SESSI ON
First Floor Exhibit Area
CPEN Monday and Tuesday, 9:00 AM5:00 PM

Aut hors will be present from 1:00-3: 00, Tuesday

URAN UM | SOTOPI C ANALYSI S USI NG A MOMENTARY PEAK SW TCHI NG MAGNETI C MASS
SPECTROMETER, H. G King, Jr., W T. MBryde, EE R Rogers, and J. R
Ferguson, Cak Ridge Y-12 Plant.*

A 60-degree (TT/3 radians) magnetic sector, 6-inch (152.4 nm) nass
spectrometer has been designed and built for uranium isotopic anal yses.
The instrunment uses a N er-type geonetry and has several inprovenents,
both optically and el ectrically, which makes it rapid and precise. I n-
strument control is good and the analytical results for uranium isotopes
are excel lent.

Qutstanding features in the function of the instrument are rapid (mlli-
second) peak switching and an integrating circuit for signal accunulation
in four channels, one for each uranium isotope neasured. Calcul ations
and readout are obtained froma Hew ett-Packard progranmable cal cul ator,
Model 9825A.

The instrunment is currently in use in the Cak Ridge Y-12 Plant Laboratory
The relative precision in the 90 to0-95 percent U range is +0.04 per-
cent. The sanple throughput capability is about forty (40) sanples in an
ei ght (8) hour day.

*QOperated for the U. S. Departnent of Energy by Union Carbide Corporation-
Nucl ear Division, under contract W7405-eng-26.

D GESTION TUBE DI FFUSI ON AND COLLECTI ON OF AMVONI A FOR TOTAL NI TROGEN AND | SO
TOPE RATI O ANALYSIS, W A ODeen and L. K Porter, U S. Departnment of
Agricul ture.

Bl ock digested Kjeldahl nitrogen sanples were nmade al kaline, sealed, and
heated to stinulate ammonia diffusion into snall HCL collection vials
within the digestion tubes. This amonia collection systemelimnates
the time-consunming steamdistillation of amonia. Diffusion was studied
as a function of tenperature, tinme, nitrogen level, and volunme of sanple
solution. Mnimal fractionation was noted. Total nitrogen can be deter-
mned on NH CL fromevaporated HJO vials gravinetrically, by solid state
Cl electrode, or by autotechnicon.
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120 REMOVAL AND PRECONCENTRATI ON OF SURFACTANTS FROM WASTEWATER W TH CPEN- PORE
POLYURETHANE, C. M Smth and J. D. Navratil, Rockwell I[nternational

A colum of ?n-situ polynerized open-pore pol yurethane (COPP) was evalu
for renoving and concentrating l|inear alkylate sulfonate (LAS) from syn-
thetic waste water. The OPP can be used to effectively renmove LAS from
waste water for treatnent as well as a preconcentration step prior to
anal ysis. Results of conparisons of breakthrough capacities and elution
rates for LAS on OPP, active carbon and nacroreticular resins are pre-
sent ed.

121 METHODOLOG CAL PROBLEMS | N THE MEASUREMENT OF THE OPTI CAL ACTIVITY OF SHALE
OL, R 0. Asplund, University of Wom ng, and D. L. Lawl or, Larame
Energy Research Cent er - DCE.

Shale oils froma nunber of sources and obtained by a variety of processes
are optically active, an observation which is quite surprising in viewof
the thernmal requirenents for extraction. The quantitative neasurenent and
characterization of this activity is beset by a nunber of difficult prob-
lems. These include location of the relevant Cotton effects in the vacuum
W region of the spectrum optical opacity of shale oils and their various
fractions, and false readings caused by light-scattering from coll oidal
suspensions in the oils. Solutions to these problens include special
handling and fractionation of the oils, nodification of standard instru-
mentation and the application of mathenatical analysis to the experinental
abbreviations. This has nmade possible the identification of the nolecul ar
sources of optical activity and has indicated the potential for the use of
optical activity in understanding the chenmical dynam cs of shale oil.

122 A NEW M CROPROCESSCR BASED PROGRAMVABLE PEAK SELECTOR, J. D. Burden and M Soursa,
UTl .

This presentation will describe the value of a new m croprocessor based
Programmabl e Peak Selector in extending the utility and increasing the ease
of operation of quadrupol e nass spectroneters. The unit provides pre-
selection of up to 8 nass peaks for direct nonitoring of up to 8 gases dur-
ing an experinment—for exanple, in process nonitoring applications. Exam
ples presented will include process nonitoring during sputter deposition
and plasma etch. An alternate storage version of this unit meets the needs
of a user with an extrenely fast experinent (flash desorption) or an experi-
ment where data is taken over a relatively long period of tine. In either
case the various gas concentrations as a function of tine for the entire
experinment are acquired and stored and then later plotted sequentially"
an x-y plotter.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
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| D STATE °C NVMR STUDIES OF SICKLE CELL HEMOGLOBIN, W Egan, D. A Torchia,
A. N Schechter, and W J. Sutherland, National Institutes of Health.

*'G H nucl ear nagnetic doubl e resonance techni ques have been used to
study the polynerization of deoxy henogl obin S nol ecul es, both in solu-
tion and within sickle erythrocytes. Only isotropical |y nobile henor
globin molecules (T < 10 sec) are detected in a scalar decoupl ed 3¢
NMR spectrum whereas only motionally restricted nol ecul es of polyner-

i zed henogl obin are detected in a proton-enhanced C spectrum The
latter spectrum is obtained using a matched Hartnann-Hahn contact to
transfer polarization fromprotons to carbon. Both isotropical lv nobile
and pol ymeri zed henogl obin are detected in a dipolar decoupled C spec-
trum A conparison of integrated intensities obtained from the various
decoupl ed spectra show that at 37°C» approxinmately 0.4 of the nol ecul es
in a 28 g/d preparation of deoxy henoglobin S enter the polyner phase,
while at 37 g/dl a significantly higher fraction, ca. 0.6, of the henp-
globin is in the polymer phase. As much as 0.8 of the henmpglobin is

pol yrmerized in deoxy sickled erythrocytes. The rigid nature of the

pol ypepti de backbone in the polynerized nolecules is indicated by the
width of the signal (> |50 ppn) observed in the carbonyl-aromatic region
of the proton-enhanced C spectrum
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SHORT COURSE
Second Fl oor, Conference Roons B, E

Wednesday Morning - 9=00-12:00

| ON SELECTI VE ELECTRODES, S. Lichtenstein, Oion Research, Inc.

The course will be 2-1/2 to 3 hours and will include an introduction to the subject
of ion-selective electrodes as well as recent advances in the use of an ammonia

el ectrode and a microprocessor specific ion neter for rapid determ nation of high
and Tow nitrogen concentrations in various types of sanples. Results are delivered

directly in any units of nitrogen or protein concentration with a better than
coefficient of variation.

https://digitalcommons.du.edu/rockychem/vol20/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1978.20.1
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