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3., AELATIVE RATES OF PURGING OF ONGANIC COMPOUNDS FROM AQUROUS SOLUTIONS. ¥alter D.
th, and John ¥, Swinnerton, U.8, Naval Resesrch Laboratory, Code 8330,
Washingion, D. C. 20390,

One ol of weter, previously equilibrated with an organic compound, was injected into o
purging chamber, filied with & fized volume of distilled water (9 . Helium at &
constant rate of 60 ml/min was passed through & frit in the botiom of the chember. The
oua affluent flowed directly to & flwse lonisation detector vis & short length of
hooted tublng. The rise and fall in the signs) was followed on a recorder, tn- time re-
quired for the signal to fall !o one~half s uvnn value was taken to bs the ‘purging
balf-time", The retio of “purging half-time” of & given organic to that of n ~ Cg,
oxpressnd as the “relstive purging helf-time". A plot o! nno
logeriths of the "relstive purging half-tise” va the moler volume & linear
relationship for each type of organic studied. Paraffine, olefine, cycloolefins, cyclo-
paraffins snd branched-chain parsffine gave etrsight lines with positive slopes. For »
given molar volume the "relative purging half-tises” were 1.0,40.8, 0.3, 0.2 and 0.1
miler plo ve with

reletive purging half-times” for the ¢ C-atom oompounds of the
1,8, 47.0 and 130,0 respectively. Purging vae practicsl and etfective in the
romoval of hydrocarbons, Cy - Cyo £rom solution, but was of 1ittle or »o valus in the
removal of the mare weter soluble organtas.

2. RAPID OIL-IN-WATER ANALYSIS BY CAPILLARY TEST BOTTLE: A FIELD
EVALUATION. Lermas Engberg Hearn, Fram Corporation/Industrial Division,
P.O. Box 50096, Tulsa, Okiahoma 74150,

A rapid procedure for determining trace quantities {$ to 2000 ppm) of oily sub -
stances in water has becn developed and widely field-tested. The method is based on
ssmple emuisification followed by transfer to a specially designed trace oil analyais
bottle and subsequent demulsification. The released ofl {s concentrated by centrifugs-
tion and then forced into the capillary neck of the bottle by further addition of demulei-
fier to the aqueous phase. The height of the ol) column thus formed i» measured and
converied Lo concentration using a calibration curve. The emuleifier is composed of
.8 blend of snionic and non-ionic surfactents. A 0.82 Molar soiution of sodium citrate
18 the principsl demulsifier. The effects of additional water contaminants on the test

ie discuseed, a0 {0 dification of the p: dure to date soluble and volatile ¢ .
ofis. A comprehensive summary of the results obuﬂned by different workers with ———
widely varying oily -water oy » both in the lab y and in the field, is presented

together with evalustion of these resulte.

3. AN IMPROVED METHOD YOR RENOVAL OF ORGANIC POLLUTANTS FROM WATER. J.
neon, Deparcment of Chemtetry, Washington and Jefferson College,
v-lhlntan. Penneyivania 15301, v

Qrganic pollutants are commounly removed from wasts or potable water
by solvent sxtraction or sctivated carbon adsorption, Theee methods suf~-
fey frow limitations due to the leck of quantitative rewoval of the pol-
cially ot trece levels. This work describes s new method
using macroreticular polymeric adsorbent Arometic hydro- e
carboas, cardoxylic ascide, amin phenols, pesticides, harbict r
polymers vely removed by
the vater thro e short column of the resin. The organice

y be
quantitatively eluted with ao organic solvent and enslyszad by any con-
venient means. Separstions are sccomplished by making uee of the resins’
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preference for non-ioniced molecules. Possible spplications of the
resins for findustrial waste veter and municips) weter trestment is die-
cussed.

4, COMPUTER-CONTROLLED MASS SPECTRAL CHARACTERIZATIONS OF INDUSTRIAL

ORGANIC POLLUTANTS . H. Keith and J. M. McGuire, Environmental
Protection Agency, South Water Laboratory, Athens, Georgia 30601

A computer-controlled guadrupole mass spectrometer tentstively iden-
tified about 25 compounds on re-examination of a treated petrochemical
waste effluent. About 500 spectra can be automatically collected on
magnetic tape (a8 40 minute GC run) and then transfered to an suxiliary
disc for rapid manipulation: Limited mass reconstructed gas chromato-
grams using selact mass ranges indicative of various moleculsr fragments
Tevealed much about the compounds in this sample even befors the nass
spectrs were analyzed. The computer subtracted background or interfering
peaks from the spectra of interest and matched these spectra with &
library of over 11,000 mass spectra. Plotting a typical mass epectrum
takes only 3-4 minutes and spectral matching is completed within 2
minutes. Bpootra of pesticides and other compounds being found in the
environment are added to the computer library of s Spactra to snhance
chemical characterization of environmental samples.

S. SPECTROSCOPIC CHARACTERIZATION OF HUMIC ACID FRACTIONS IN AQUEOUS MEDIA by
_A]_m_&%mma_lm! Allen F. DeLuca, Xerox Rochester Research Center, Rochester,
New York 14603, and Robert L. Wershaw, U.S. Geological Survey, Denver, Colorade 80225,

Analyses of the slectronic absorption spectra of & serfes of fractionated sodium
humate samples 1n aqueous 1a (pi=9) demonstrated the pretence of monomer-dimer
equilibria fn the 10-7+10"%M concentration range. The sodium humste samples in this
study were extracted from a North Carolima sofl and fncﬂmu:‘sd on s Sephadex G-50
chromatographic colnw‘l.\ The dimertzation constants, Keq=Cd/Cmé were found to have s
range of 104 to 109M- 1 depending on the sample fraction. The sdsorption spectra of
the pure monomer Ang the aggregate were measured for each fraction by 3 spectroscopic-
computer procedure, * The aggregates were characterized by broad sbsorption maxine at
~200my and structureless absorption into the green region of the visible. The
resolved monomer spectra were found to have at Jeast one absorption band in the ultra-
violet viz. 210, 270, 320 and/or 360mu. The number of bands appearing in the resolved
monomer spectra and their relative intensities ware dependent on the sample fraction,
Confirmetion of the absorption measurements were obtained by fluorescence emtssion and
excitation spactra as a function of sodium humste concentration.

VR, L. Wershaw, $. J. Heller and D. J. Pinckney, Advan, X-Ray Anal,, 13, 609 {1970},
2 A, R. Monshan and 0. F. Blossey, J. Phys. Chem., 74, 4014 (1970},

6. ORGANIC COMPOUNDS IN CHARLES RIVER BASIN (BOSTON). Qp_lg_é,_m end X, Blewann,
Depsrtmant of Chemietry, Maseachusstte Institute of Technology, Cambridge, Massachu-
sette 02139,

The msjor lipephilic orgenic cowpounds present in the veter of the Charies River
Basin (Roston) have s idencified dy g h: P 0d by high
pressure liquid chromatography. They @ ikenes (Cys to C31), slkyl bensenes, aliyl
aapht! o8, alkyl or prrene, dibueyl

phtha. and di~(2-ethyl-hexyl) phthslate. Quantilftcstion of the aromstic hydre=
carbons wae carried out by liguid-solid chromstography on Porasil T with heptsns se the
eluent. Ou & weskly basis, there 12 & high correlation betwesn the nsphthalene concen-
tration and the effective gtorm-vater runoff content of the river. (The effective run-
off, E,, of veak g 1s definsd ast

-1
el i

1

wvhote Ry.; 1e the precipitation in fncheas of wesl that the ero-
matic hydrecarbons ara being washed off of the str by rainfall sné
finally into tho viver. The types of these compounds found in the river are very
similar to thoss found in suto exhaust. This, thersfors, would seem to da thefr
ultimste source.
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7.  PROCESS CHANGES IN A ORGANIC CHEMICALS PRODUCTION PLANT TO IMPROVE YIELDS AND
BECREASE BYPRODUCTS. Robert E, Bailey, Thomas L. Kennedy, Rtchard T. Keller,
R. A. Goska, The Dow Chemical Company, mﬂ.-a, Michigan 48640,

The production of crufomate, the common name for 4-t-butyl-2-chiorophenyl methyl
methylp dote, 45 ted by the formation of sizeable amounts of bypro-
ducts. In addition to tars, a large aqueous stream contsining organics and NaCl had
1o be treated end disposed of. Intensive laboratory work has led to the planned im-
plementation of & hydrolysis step fn which the tars and aqueous wastes are hydrolyzed
and converted to the starting feed compound, 4-t-butyl-2-chlorophencl, Instead of
experiencing only a 55% yield, the process will now enjoy close to a 90% yield and
avoid difficult waste disposal problems. The recovery and recycle of byproducts {s
an economically attractive venture, Startup of the process add{tions was complated
in March 1972 with excellent results.

8. PLOCCULATION OF RAW SEWAGE WITH POLYELECTROLYTES, V. Sveskanthae,
Doneld L. B an, Depertment of Civil & Environmental Engineering,
Univereity of Rhode Island, Kingston, Rbode Ieland 02861.

1n the physical-chemical treatment of raw sewage, the initial step
is a clarificestion by uesing a precipitating agent with a flocculant,
This sludy was concerned with the use of a flocculant to remove turbidity
and nutrients from raw mewage flocculants ueed were anionic, ca-
tionic snd nonionic polye rolytes that are commer: ly available.
T™hase poly.)netrol{u- were used alons,and in the of anionic poly~
slecilrolytes, ion binding and complexing catione wera addaed to note the
effect on the flocculation proc . Raw sewage was obtained at the
Univereity of Rhode Island sewage treatment plant at times corresponding
to pesk lcada, This sewage was characterired by the COD, organic N,
N3, total P, turbidity and hardness. Thim study was defined in texms
of the rete of flocculmtion, the final turbidity end removal of nutrients
from the sowaga.

9. rwccuu:zm o;annu. PLATING WASTES nx'm‘roliv:x{xc:onﬂl. Edward C.
Wang, and Donald L. Sussman, Depertment of Civil and Bnvironmmental
Engineering, Universlty of Nhode Island, Kingston, Rhode Island 02881,

Zhis
plating
Nodel wastes ware prepared
of turbidity. Actual was mples aleo were veed, 7
untrested effluents from metal plating and finishing plants, [
ciency of the treatment of these vastes with polyelectrolytes was defined
in terms of the flocculation kinetics. The parsmeters of interest were

antation describes the studies on the flocoulstion of metal
s with cetionio, anionic, end nonionio polyelectrolyt
h Cr07®, NitZ, cut2, and

the initisl deocresese in turbidity, dr/dt and the turbidity after 1 hour, . -

Other parameters that were evalueted in order to follow the flocoulation

process were the final particle sise and the settled siudge resistivity 1

to flov. The treatment of metal plating was by polyeleotrolyte fioc-
oulation is ocompared to the treatment by reduction and precipitation
methods.

10, CARBON ISOTOPR RATIOS AS REFLECTIONS OF CHANGES IN THE CARBON CYCLE
Johp A, Calder and David 3, Shultz, Dept. Ocesnography, FSU, Talla~
hassec, Floridas 32306,

The various nstural reaervoirs of cerbon have a definite and often
distinct range of C-13/C-12 values. In instances where modern civiliza-
tion has altered the notursl cycle of carbon,
obeerved in the C-13/C-12 ratio. Pulp will w
situation to the geochenist, in thet the isotope ratio of these vastes {8 r
identscel to normal terrestrial organic vatter., Perticulate organic
carbon from pulp 2ills {a detectable in merine sediments up to 3 to &
milep from ehore., Domestsc sewage wastes contain fnorganic carbon
generated by oxidative processes during waste trestment which {a sbout

~
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12 per @il enriched ia C-12 compared to normal marine fnorganic carbon.
Petrochemical operations re @ wastes which are enriched tn C-12, Both
of these types of waste can be traced in the marine environment by using
C-13/C~12 measurements. Tha extent of Organic waste clean-up operatiana
can be determined by monitoring the C-13/C-1Z ratio of the remsining
organic matter in the final effluent.

11.  INHIBITION OF OXIDATION OF SULFUR DIOXIDE DURING ALMXALINE SCRUBBING.
Paul Counterman and Elmar R. Altwicker, Bio-Bnvironmenta) Dngineering Division,

Rensselaer Polytechnic Insttute, Troy, New York 12181

The inhibition of the oxidaticn of sulfur dioxide during alkaline scrubbing (s de-
sirable from the standpoint of pollution control and economics. The alm of this research
{8 to study the oxidation in a system that may permit translation of the data to lndus-
trial absorption systems such as packed columns. The experimental system used consisted
of & continucusly stirred batch reactor into which gas stream consisting of 8.9% nitro-
gen, 9.8% oxygen and 1.3% sulfur dioxide was continuously diffused. Sulfite and sulfate
concentrations and SO, removal efficiency were measured as & function of time., The syx-
tem parameters studied were: {nhibftor-type, fnhibitor concentration, catalyst, pH. and
time. Benzyl alcohol (2V), phenol (.005%), and hydroquinone (.001%) were all found to be
effective Inhibitors for contact times as long as 30 minutes. Lvidence would indicate
that the inhibitor is consumed during oxidation.

TUESDAY MORNING - SYMPOSIUM OR PCB'S - STILL PREVALENT - STILL PERSISTENT -
Joint with Divisfon of Pesticide Chemistry - C. G. Custafeon, Presiding

PCB'S 1 - EVIDENCE FOR UBIQUITY

12. POLYCHLORINATED BIPNENYL iFCB IDENTIFICATION IN MARINE ARCTIC AND

SUBARCTIC FQOD CHAINS. W. Bowes (1) and Charles J. Jonkel (2).
(1) Toxic Chemicals Section, Canadian WiTdlife Service, 6 Becchwood Ave.,
Ottawa, Ontario; (2) Canadian Wildlife Service, Eastern Region, 2721
Highway 31, Ottawa, Ontario. Canada.

Analysis of biological samples from Arctic and Subarctic marinc
food chains revealed gas chromatographic patterns similar to those of the
polychlorinated biphenyls (PCB). Samples were taken from polar bears,
scals and fish. Zooplankton, and possibly phytoplankton, analyses mlso
will be reported. Geographical locations represented by the data extend
across North America from Alaska to Baffin Island, and down into Hudson
Bay. Tissues snalysed included brain, liver, meat, and fat. Samples
were extracted with hexane after having been ground with sodium sulfate
or digested in glacial acetic-perchloric acid. Column material employed
for extract clean-up included both Florisil, deactivated 10%, and Celite-
fuming sulfuric acid. Quantitation was done on 5% SP-2401(flucrosilicone)
on 105-120 mesh Supelcoport, Confirmatory techniques included use of the
GC alkalinoe pre-column, conversion of PCB to decachlorobiphenyl, and
silica gel column separation of the PCB and chlorinated pesticides.
Electron-capture GC indicates the PCB concentration in polar bears to be
greater than the combined DDT and DDE, A striking feature is that the
GC PCB‘pnttern in bears from all geographicul locations sampled to date,
is similar.

13. INSECTICIDES, POLYCHLORINATED BIPHENVLS AND MERCURY [N WILO CORMOR-

ANTS, PELICANS, THEIR BGGS, FOOD AND ENVIRONMENT. Yvonne A. Greichus
Algirdes Creichus, Royce §. EMerick, Experiment Station Blochemistry
Departaent and Bntomology-Zoology Department, South Dakota Stste Uni-~
vereity, Drookinge, South Dakota 57006.

A study of the levels and distributfon of organochlorine insecticides, polychlorin-
ated biphenyls (PCB'a) md sercury in vater, bottom sediments, fish and {ish-eating birds
from the Lake Poinsett, South Dakota ecosystem was conducted during the summers of 1970
and 1971, Llavels of all three compounds incressed in higher trophic levels with tnsacti-
cides concentrating wost rapidly and mercury least repidly. Averape levels in bodies of
Double-crestsd Cormorants were 10.0, 4.6 and .64 parts per affifon and in bod{es of White
Pelicens wars 12.3, 2,3 and .29 ppm for insecticides, PCB's and mercury respectively. Other
tissues examined for these compounds included brain, muscle, kidney, liver, fat and eggs.
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Procedures weed in the purification, identification and quantication of insccticides
end PCh's dncluded column, pes-liquid md thin-fsyer chiromatopraphy and sapontficetfon
and oxidation of semples. The presence of PCR's in pelicans, cormorants and their eppe
var gonfirmed with pectrometry, A e for the removel of all fnsectictdes
from the PCB's was employed prior to the wass-spectrometry analysis,

Y4, MOVKMENT OF PCR'S THROQUGN THE CRESTER RIVER ESTUARY, J. D. Tesler and T. 0, Munson,
WestLinghous in Rewcerch Lehoratory, P.0. Box 1771, Annapolis, Marylsnd 21404,

As part of a multi-dinciplinary etudy (jointly funded by the State of Merylsnd and
the llnunl)muue B)n(rlc Corporation) of the Chester River B-uury (pn\ of Upper
Che ke Bay) authore enalyced bottom sedd . , water and
biologlcal u ucn for PCh's snd "hard" chiorinated pesticide residues. The levels of
pesticides observed were relatively low for most of the year although wome "contamtnent
poaks were obaerved which covld sasily be mistaken for pesticides or PCB'a, The PCB
contamination (of the Aroclor 1232-42 type) was low compared to the part~per-million
levole observed by others in the lover Chesapeake Bay but was high enough to indicate
tnputs other than genere) stmospheric (allowt. Information from the hydrological,
weteorlogica), and geological parte of the program was used to estimate the possible
vates and routes of the chlorinated hydrocarbons through the system,

15, PCH CONTAMINATION OF THE AQUATIC ENVIRONMENT IN ONTARIO, 0.W.Berg,
p.L75T3s8dy and G.A.V.Recs, Minietry of the Environment, Laboratory
Branch, Box 213, Rexdale, Ontario, Canada,

gporadic snalyses of samples from the aquatic environment have shown
that PCB's are universal pollutants, Almost without exception the
contaminant was of the Aroclor 1254 type. The approximate levels were
8 follows: effluents from sewage treatment planta-0.001-0.1 ppm, river
sodimonts~up to 0.6 ppm, fish-up to 20 ppm &nd seagulls-up to 1500 ppm
in od),

In order to gain mors systematic type of information, a large scale
survey was undsrtaken, Four different typce of aqueous systems were
studied: 1. industrialirzed “impounded eystem”, 2. industrialized "dynamic
system”, 3. natural "impounded system" - a clean lake receiving no waste
and 4, natural “dynamic system". Data concerned with the analysis of
water, bottom sediments end fish are presented and discussed.

The analytica) techniques - separation of PCB'a from other chlorinated
materials and the determinstion of PCB'a in terms of the fully
chlorinated derivatives~decachloro biphenyl are diacussed as well,

16, D’STN»VTNN OF POJ ATBI) BIPHENYLS IN THE AQUATIC ENVIRONMENT. Marvin L. - -
Herman R Felte, and Hens Y. Crump-Welener, U.S. Geologicsl Survey, Water
Kesources Divietony Wshingtons B0 T07GE ' ' )

Data gathersd from limited monitoring activities and project studies in several
8ts indicate the ubiquitous occurtrence and distribution of polychlorinated biphenyls
tn the aquatic environment. Residues heve besn dctected in samples collected in
scvers! States, including Connecticut, New York, Pennsylvanis, Virginis, South Cerolins,
Floride, Niessasippi, Texas, Arkansas, snd Californis. Date indicate concentrations t
ranging from 0.1 ug/l to & pg/l in unfiltered water sampies and 0.5 pg/kg to 3200 pg/kg
in botiow materisl, BSome PCB vesidues ware found in f£ish and squetic plents. Samples
were prapsred by the same techniques u for gensral chlorinated tnsecticide detection,
with specis) sttention to clesn~up snd separation of PCB's from other compounds. Basic
1dentificetion and quantification were made by dusi-column electron-ceptuce gas
chromatography, Confirmation wes accomplished by ges chrometography-mass spectrometry
The sampling progrem is expected to be brosdened geographicaily in r
cassive years in order to more adequately sssess the
presence of PCh residues in major drainage basins of the contiguous United States,
Hewaii, and Puerto Rico.

s
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17 COMPOSITIONAL cwcls OF CHLOROBIPHANYL MIXTURKS IN ANAWROBIC LAKZ SEDIKKNTS,
Righara Flotard and CSYR&R D, YEITN; dater Chemistry Progrsa, University of
Wisconaln, ﬁﬁum. umonun 53706,

The oompositional ohanges of chlorobiphenyl mixtures in have
been investigated by inoudbating Arcolor 1254 in littoral sediments from Lake Michigan -
Green Bay, Replicate sanples of 25 m} wot sediment (10 ga dry weight) oontaining
100 ug of Aroolor 1254 were sealed and incubated st 4° 0, Duplicate samples were
analysed periodically. The anslysis of ohlorobiphenyls in ssdiments has been evaluated
using exhaustive solvent extrection and stsas distillation meihode, Because steas
distillation removes ohlorobiphenyls from sediments more rapidly than doss solvent
extraction iminates the need for liquid ohr b
modified Deane - Stark apparatus has been developsd for the mediment analysis,
fluxing woldified eediments for four hours results in the tre
85 percent of Aroclor 1254 from tha sediments to the ¢old he
1e dried with anhydrous Na SOy, refluxed over clean, powdersd copper to remove
slemental sulfur, and analyeed by electron cspture gas uhrontccnpﬁy. ’I‘Ml paper
will discuss the changes in the ohlorobiphenyl
inoubation period.

.
Re-

18, LYQﬁL MYED BIPHENYL LEVELS IN HUMANS, A. R. Yobs, State Services Branch
b'lv esticide Community Studies, Off. of FesticTdes Programs, EPA, cn.mmée.
Ga. 3034

Polychlorinated biphenyls (PCBs) have been reported tn many different parts of the
environment. Previous reports of PCBs {in humans have been few in number and have gener-
ally been concerned primarily with analytfcal procedures, reporting findings {n on
few tndividuals, This re?ort presents results from a human mnuorin? program in u“ch
samples have been routinely analyzed for these materfals since Apr{l 1971. Case reports
are presented in selected !nstances

TUESDAY AFTERNOON - SYMPOSIUM ON PCB'S - STILL PREVALENT - STILL PERSISTENT ~
(Continued) - Joint with Division of Pesticide Chemistry - C, G, Custefson,
Presiding

PCB'S 11 - ANALYSIS AND DEGRADATION

19, ANALYTICAL ASPECTS OF FOLVC“LOHNATED BIPHENYL DETERMINATIONS IN HUMAN AND ANTMAL
ADIPOSE TISSUR, F, J. Birom, H. ¥. Enos, A."C. Walker, and J. F, Thompson, EPA,
Perrine Primate Lab., P.O. Box 490, Perrine, ¥ls. 33157, A. R. Yobe, EPA, Div. of Pest.,

Comunity Studies, Offic. of Pesticides Progrems, Chambles, 3034k,

An snslytical evalustion end comparative study have been performed to e
improve the efficacy of a method employed routinely for semi-quantitative datermination
of polychlorinated biphenyls (PCB) in tissue smmples by thin layer chromatography (¥LC).
(Mulhern, B, et, el, Abstr, 84th ann. meeting, ACAC, Oct. 1970). Quantitative resuits
obtained at various stages of the TLC procedures to eliminate interferences (rom organo-
chlorine pesticide residues, have been compared with those obtained by tocal ares
pessurewents of 1quid chromatograme of the mame tiwsus sempl These v
heve resulted in modifications of the original procedure a icommendat fons concerning
the chojce of Aroclor standard used in the semi-quentitstive estimation of semple PCB
concentration. Additional studies have been performed to establish quantitative PCB
levels in human and animal tiesue ssnples which would (a) escape detection, and (b)
be expacted to lead to embiguities in the estimation of levels of cartain orgenochlorine
pestict sidues including DDT and its isomers, analoge, snd metsbolites concurvent in
the sample. A total of 140 gcnonl populstion adipose tissue samples have n sub-

jected to lysis by b h spectrometry to confirm and
identify PCB components stored 1n human adipose tissue. Levels of totsl PCB renged from
0.4 to 3.5 ative and mass gpectral data vill be presented

ppm.
in addition to iﬂmufxcuuon of common PCB components ancountered.

20, IDENTIFICATION OF PCB's IN THE PRESENCE OF DDT-TYPE COMPOUNDS
USING LOW TEMPERATURE LUMINESCENCE. J. T. Brownrigg, J, Guilfoyle,
and A, W, Hornig, Baird-Atomic, Inc., 125 Middlesex Tpk., Bedford, Mass. 01730.

Polychlorinated blphenyls (PCB's) interfere with gas chromatographic analyses of
DDT and related compounds, neceasitating a simple independent method for PCB and
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DDT determination. The purpose of the present study was to determine the applica-
bility of low temperaturs {77° K} lumi hode to this pr m, ic studles
tncluded documentation of excitstion/emission spectra of 6 pesticides (p, p'- and o, p' -
DDE, DDD and DDT), 7 PCB {somers, and 5 PCB mixtures (Aroclors). Although
phosphorescence spectra of the DDD and DDT compounds are very simiiar, possible
differences in lifetime and polarization mensurements may aid in differentiation.
Emission from DDE 1is &t least 100X less intense than that of DDD or DDT, and is
therefore more difficult to determine with adequate sensitivity. Spectral differcnces
among various Aroclors are sufficlent to allow those studied to be differentiated. In

.our work, emiasion from solvent impurities lmited detcction sensitivities to about

1.0 ppm for DDT/DDD and about 0. 01 ppm for Aroclors. By removing interference,
detection sensitivities should be improved by two ord of magnitude, Low tem-
perature luminescence studies in various binary mixtures of Aroclor 1254 and p, p' -
DDT indicate Aroclor 1254 may be identified and quantitated in the presence of DDT
concentrations 100X greater. {Work supported by EPA Contract No. 68-01-0082)

21, QUANTITATIVE_PCB STANDARDS FOR ELECTRON CAPTURE GAS CHROMATOCRAPHY.
Ronald G. Webb, ARn G. McCall, Southeast Water Laboratory, College
ation ad, Athens, Georgia 30601,

golutions of Aroclors 1221 through 1260 have been prepared in which
the weight of PCB present in each GC peak is known. These materials
will ba proposed as quantitative PCB standards. Thei{r composition was
detormined by elemental analysis, gas chromatography with a Coulson
conductivity detector, GC-MS, and EC in both the pulsed and D. C. modes,
They can be used for PCB analysis of water, sediments, fish, and other
environmental samples.

22. A COMPUTER ASSISTED GC-MS EXAMINATION OF FISH EXTRACTS NIIIE_ANU PESTICIDE
RESIDUES IN BILICIC ACID COLUMN FRACTIONS., David L. Stalllng, Fieh-Pesticide
Research Laboratory, Route 1, Columbis, Mfssouri 65201.

Extrects of 20.0 g of fiah from selected ® in the environment were prepered for
mase spectrometry using a combination of gel permeation (GPC) and column rption
chromatography. Extracts after GPC (using cyclohexane-3ioBeads S-X2) were separated {nto
& end 15X diethyl sther~pat ether fractions using Florisd1R, The 6% fraction was
resolved by GLC and concentrated prior to GC-MS examination. Revarss-phase TLC was also
employed to examine the PCB fraction. The GC-MS computer system wes a PDP-12 LOP
computer in aced to a Perkin Zlmer 270-3 GC-mava spactromstor. The MASH (Mass
Spectrometer Randler) software system vas used for da cquisition and pre;
@aas fragmentograms. Gpectra wvers acquired svery 6-8 seconds for up to 33 minutes (up
to 250 scans}. A mase range of 14-555 was scanned end each spectrum was stored on
magnetic tape. Maps searches for up to five combined masses were made on each set of
spectrs. The distributfon and incidence of paretn lone of the PCB homologues were
indicative of PCB residues and mass fragmentograns greatly facilitate locarfon of spectrs

£ PCB formulations se residues in fish era clearly indicate
ected. Th
GC-MS computer eystem is one of the few available techniques for fidentification of these
contaminants.

23. PHOTOCHEMICAL DEGRADATION OF ISOMERICALLY PURE D1-, TETRA-, HEXA-,

OCTA- AND DECACHLOROBIPUENYLS. O. Huuxng;_g. W. D. Jamicson, S. Safe,
National Research Council of Canada, Atlantic Rcgional Lsboratory,
Halifax, N. S., and V. Zitko, Environment Canada, Fisheries Service
BRiologica)l Statjon, St. Andrew's, N. B., CANADA.

The photoinitiated degradation of 4,4-di-, 2,2',5,5'-tetra-
3,3',4,4%-tetra-, 2,2',4,4',5,5 -hexa-, 2,2',3,3',4,4',5,5" -octa- and
decachlorobiphenyls was investigated under natural and simulsted natural
(avoiding organic solvents, wavelength of irradiation >300 nm) conditions.
In most experiments, thin films of sample were photolyzed in the presence
of H20. From the abovementioned chlorobiphenyls, major products were
those resulting from dechlorination and/or gclymcriznion as well as palar
compounds which had retained Iittle or no chlorine, Qualitative enalyses
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of products were by usual techniques such as GLC-mass spectrometry as well
as Ey high resolution mass spectrometry using photoplate detection.
Structures of degradation products will be discussed as will be conditions
for their formation.

24, DEGRADATION GF PCB'S AS STUDIED BY OXYDATIVE ELECTROCHEMISTRY, James D. Stusrt,

Richard R. Keenan, Tobert J. Fean, Department of Chemistyy, and Robert G. Jensen,
Walter I, Pudelkiewics, Pesticide Resesrch Laboratory, Univereity of Coanecticut,
Storrs, Connecticut 06268.

Although very resfstant to oxidation, PCB's are oxidized st very high enodic poten—
cials {n woderstely-dried acetonitrile solvent. The anodic voltammatry st s glassy car-
bon end shiny platinum nicroslectrods of Arochlur eamples yielded an irrevare
in the ion of +2.2 Volte ys, ) SCE. A series of pure 2,5-chlor
biphenyle, with {ncreasing numbers of chlorine stoms ranging from one to ten, wes
studied by Fast sweep electrochemical techniques. VoliLammetric date showed that thelr
anodic patbways involved the frreversfble removal of one or more electrons followed by
rapid chemical resctions whose unetable products were, in turn, further oxidized. 'Macro-
scale electrolyses, kecping the anode et a constant potentfal with a carbon f
platinus mesh electrode, were used to produce eufficient amounts of the oxidetive
products, Coulometry indicated a large irreproducible electron count. After the nitial
removal of electrons from tha »-aromatic system, the intermediate and final products
suggent pathways that tnvelve (a) hydrolysis through hydroxy compounds that in turn
suffer further oxidation, (b) eclvolyeis of the cationic spacies, (c) intrs-molsculer
oxidetive coupling, (4) intar-molecular dimeriration, Fast follow-up chemical reactions
between the unstable cetionic #pecies with traces of water invariably present as
impurities in the acetonitrile solvent or batween other nucleophiles added to the solu-
tion will be discuesed lending support to the anandic pathways suggested.

25. DETERMINATION OF PCB snd PCT IN PAPERBOARD SAMFLES, G.H. Thomas and L.M. Reynolds,
Ontario Research Toundation, Sheridan Park, QOatarto, Canada,

PCBs are now recognised as possible contaminants in paperboards,particularly those
containing racycled material. During the course of analysing paper and board samples
for PCBa, analytical problems were encountcred due to the presence of components with
very long retention times under GLC conditions that were used for the PCB anslyses.
This paper will describe our methods for PCB analysis in pulp samples, how the con-
taminants other than PCB were tdenttfied ws polychlororterphenyls (PCTe), methods of
analysis for PCTe, und how PCTs are now routinely analysed in the presence of PCBy,

The procedure invulved soxhlet extraction of the paperboard sample with hexane, fallowed
by clesnup snd separation using Florisil column chromatography. PCTe sre quaniitsted
using electron capture (H3) and/or (N163) gas chromatography, Recovery data
substentlating the relisbility of the method will Le presented. Some discussion will
relste to methods of confirmetion invelving CC-MS and perchlorination.

WEONESDAY MORNING - SECTION A - SYNPOSIUM ON PCB'S ~ STILL PREVALENT - STILL
PERSISTENT - (Continued) ~ Joinct with Divieton of Pesticide Chemistry - J.
1, Tansley, Presiding

PCB'S IIT - TOXICOLOGY AND FHYSIOLOGICAL ACTIVITY
——

26, 'S OIN LA NS. Helene C. Cecil, Joel Bitman, George F. Fries, (. W. Smith,
and R T ®. Xnimal Science Research Division, Agr1culﬁ!ﬂf‘§?surch Service,
U.S. Department of Agriculture, Beitsville, Maryland 20705.

Polychlorinated biphenyls (Aroclors 1221, 1232, 1242, 1248, 1254, 126B), a poly-
chlorinsted triphenyl {PCT-Aroclor 544¢) and a polybrominated bipheny) {PBS) were
administered to 12 groups of 35 laying white Leghorn chickens at a dietary level of 2
or 20 ppm. Egg production, eggshell charscteristics, body wefght, feed cansumption,
mortality, fertility, hatchabiiity, and progeny performance were measured. The transfer
of dietary PCB, PCT, and PBB into eggs and carcass tissue of hens was determined. Rates
of depletion {decontamination) of PCB rasidues in tissues were studied following with-
drawal of dietsry PC3. The patterns and rates of PCB, PCT, and PBB excretion were
followed 1n faces of hens fed these materials. In addition, the fate of these poly-
halogenated bi- and tripheny) compounds was studted during processing and recycling to
rats and cows.
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27, EVALURTION OF RESIDUES OF ARDCHLOR 1254 IN POULTRY PRODUCTS - R, H. Teske;
8. H. Armbrecht, B1dg. 339-D, Agricultural Research Center, BeTtsvilVe, Bd. 20705;
and H. J. Paulin, Bionetics Research Laboratories, Inc., Falls Church, Va. 22046.

PCB residues occurring 1n tissues and eggs from White Leghorn chickens following
feeding or Arochlor 1254 at graded dietary concentrations are reported.

Brotler Phase: Chicks were initiated on an 8-week feeding study employing diets
contaTning Arochlor 1254 at graded concentrations up to 10 mg PCB/kg of feed. Tissue
samples for PCB analysis were collected from birds sacrificed at termination of the
feeding perdod {no withdrawal period) and tissue residue depletion was followed for 3
weeks following termination of the feeding period.

Layer Phase: Chicks (Group A) were inftfated on diets contatning graded cancen-
trations of Arochlor 1254 and maintained unt{] onset of egg production. A parellel
group of birds [Group B) were maintained on control diet until onset of egg oroduction
at which time feeding of test diets was initiated, Eggs from both PCB analysis and
hatchabilfty determinations were collected perfodically. PCB residues and egg hatch-
ability for Groups A and B were compared.

28, TOXICODYNAMICS OF AROCLOR(R) 1254 IN THE MALE RAT. D.L. Crant
C.A. Moodie, and W.E,J. Phillips, Research Laboratorles, Fea Pro=
tection Branch, Department of National Health and Welfare, Ottawa, Canada,

Male Wistar rats, 30 days old, were placed on a ground cube diet con-
taining one of four levels {0, 2, 20 or 100 ppm) of Aroclor®) 1254, a
polychlorinated biphenyl (PCB), for 8 months and then on the basal diet
containing no PCB's for a further & months. Five rata were killed from
each group after 2, 4, 6 and 8 months to study accumulation of residues
ags woll aa blochemical, physiological and pathological changes. Rats
were aleo killed at 10, 12 and 14 months to determine the revexsibility
of the changes, The blood, brain, heart, liver and fat were analyzed
for residues of PCB's and were found to be dose related. Consistently,
the 20 ppm dlet significantly (P <0.05) decreased the vitamin A stored in
the liver snd increased the hepatic analine hydroxylase tivity. This
microsomal enzyme activity was also significantly increased by the 2 :pu
diet after 4 and 6 months, Liver weight was significantly increased by
the 100 ppm diet after 2, 4, 6 and 8 months and by the 2 and 20 ppm diet
after 2 months. Rats ingesting the 2 ppm diet for 2 and 4 months were
significantly heavier, while rats receiving the 100 ppm diet were lighter.
Results of the pathological examination of the liver and kidnsy, the rate
of depletion of body burdens of the PCB and reversibility of the physiol-
ogical and pathological changes will be p d

29. INDUCTION OF RAT LIVER MONOOXYGENASE ACTIVITY BY SELECTED PCH 1SOMERS. J, G, Street!

N, D. Ceer?, F. M. Urry!, P. A. Baland?, and 5. B, 3lau'. !Department of Animsl
Sctance, Division of Biochomietry, Uteh State University, Logan, Utah 84321. IDepart-
ment of Chemietry, Nontana State University, Bozeman, Montans 59715,

Previous study in this laborstory established the renge of liver moncoxyganase
activity induced by the AroclorR PCB products. Such snzyme induction was shown to be &
diract function of Lhe percentage chlorine in those products end was highly correlated
with their wean partition coefficienta srnined se Rp values in rev
We now report the entywe {nduction obtained with 2ries of PCH isomers adeinistered
in the diet of femala rate for 15 days. Liver enlargement wee minimel (1%) with the
2,5,2',5'-tetrachlorobiphenyl, fed at either 50 or 100 ppm in the diec. Hepacomegaly
graduslly increamed to a maximum of 14 and 20X (vespectivaly for those doesges) through
the series 2,4,6,2',4",6'-hexechloro-, 2,%,2',4',5'-pentachloro-, 3,5,3',3 ~tetrachloco-,
decachloro-, and 2,4,5,2',4°,5 -hexachlorobiphenyl,

Monooxygenase activities messured in the 10,000 x g supernatent of 1iver homogens-
tes using EPR itroanisolse, and aniline ubatrates followed the eams prog lon
as the liver enfargemsnt. The 2,5.2',5'~imomer fncr d these sctivities slightly but
only st the 100-ppm dietary level (120, 106, 118X of control for the three substcates,
respectively) while the most active isomer, 2,4,5,2',4",5'~hexachlorobiphenyl, led to
values of 413, 358, and 247X of control at the 50-ppm diatary level. These activities
were found to be inconsistent with the Ry values of the compounds. Similar investiga-
tion with ssymmctric PCR feomers (only one ring chlorinated) will be reported.
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30. ENZYMATIC CHANGES IN THE LIVER OF RATS FED CHLORINATED BIPHENYLS,
TRIPHENYLS AND DDT. James R. Allen and Lois J. Abrahamson, Depart- R
ment of Pathology, University of Wisconsin, Madison, Wisconsin 53706,

gimilar morphological and biochemical changes occurred in the liver
of rats receiving chlorinated biphenyls, triphenyls and DDT in the diet
with the major variation being in the time required for changes to deve-
lop. The most obvious gross alteration was hypertrophy of the liver
which developed within the initial 24 hours and persisted throughout the
30 day examination period. This increase in size was attributed primari-~
ly to proliferation of the smooth endoplasmic reticulum (SER) and to the
formation of numerous large cytoplasmic concentric membrane arrays (CMA)

creased lsvels of protein and RNA and decre
The microsomal fractions of the hepatocytes had a decided incre
demethylase and nitroreductase while esterass levels were hot altond
appreciably, Thers were reduced levels of glucose-6-phosphatass and aro-
matic hydroxylase when expressed as a ratio to microsomal protein, These
enzymatic changes were obvious within the initial 24 hours reaching a
maximum deviations from the controls during the first week and leveling
off thereafter. Animals that survived for 4 months showed a reduction in
rate of gain, decreased hepatic SER, reduced numbers of CMA and decreased
anzyms activities of the liver.

31, PHOSPHOLIPID SELECTIVITY IN REVERSAL OF BEEF BRAIN (Na*+K*)ATPase INHIBITION BY
POLYCHLORINATED BIPHENYLS AND DDT. C, W. Sharp and ¥. E. Wilson, Anal. Syn. Chemistry
Branch, NIEHS, P, 0. Box 12233, Research Triangle Park, W. T, 27705.

Since membranal (Na .1 JATPases may play several important physiological roles, we
have tried to ascertain the mode of action of polychlorinated diphenyls (PC8s) and MT
as tnhibftors of the brain microsomal enzyme. In addition to chlorinated hydrocarbons

(Hs), we investigated enzyme rasponsiveness to oleate, dodecyl sulfate and deoxycholate
DOC}. At {nhibitory concentrations, the Ciis and datergents form oil-in-water disper-
sions or micelles; thus, 1imiting conditions were determined for reversal of and pro-
tection against enzyme nhibition by the CHs and the detergents. (Nat+K*]jATPase
responsiveness to the detergents exhibits a therwa) dependence which {s not observed for
CHs, Albumin or the phaspholipids can protect against or reverse inhibition by oleats
or dodecyl sulfate. (Na*+k*}ATPase respongiveness to nhostn'utidy! serine (PS) and, to ¢
lesser axtent, to phosphatidy] fnositol (P1) contrasts with that to phosphatidy} choline
or to phos hn!dyl ethanolamine {n two vespects: (1) PS and PL can reverse anzyme n-
hibftion by 0T and by PCBs, ({2} PS and Pl can protect the en. from severe Inhibition
by DOC. PS and/or Pl are also effective as actlvnovs of phospholipase-treated (K. Tani-
guchi and Y. Tonomn. J. Biochem,, 9 543, 1971} ar 00C-solubilized (K, P. Wheeler and
R, Whittam, J. Physiol N veparations of brain (Na*+K*)ATPase. Should
each of the varTous cbsarvations of phos 011pid selectivity have a common significance,
1t could be hypothesized that DOT and the PCBs may effect thelir inhibitory action by
nterfering with nomal phospholipid stabilization of the brain {(Na*+k*)ATPase.

~

32, DYNAMICS AND METABOLISM OF POLYCHLORINATED BIPHENYLS (PCBs) IN COLD

EXPOSED PIGEONS. A.8.W. defreitay. R.J. Norstrom, National Research Counctl
of Canada, Ottawa KIA OR6; O. Hutzinger, NRCC, Halifax. Nova Scotis, Canada.

Matabolism of PCBs in oold oxposed White Cameau pigeons occurred most rapidly
{ d; ty after dosing, s! down 10 a much lower rate after storage of the PCBs
was complete. The rclative rate of this initisl metabolism of the various component
paaks appeared to be similar over a [ifty fold range In total dose. Movement from
adipose tissue to muscie, brain snd liver tissues occurred during starvation~induced
utilization of half their 1ipid reserves. On subsequent refeeding the PCB content of
these tissues returned to normal values. Similar studies with DDT have shown the sams
effect, The enzyme systems invoived in PC8 metaboifsm are probably linked to
glycolysis as a preferred energy source, since their metabolism was more pronounced
dur\nq reludlnu than during starvation~inducad movement from adtpose tissue.

no boltsm of the h hi was observed. However,

pro{erennal b and/or of other Aroclor 1254 components auggested
that the position of the chlorine atoms, as well as the degree of chiorination hae an
influence.
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WEDNESDAY MORNING ~ SECTION B - GENERAL - J. L. Monkman, Presiding

33, PARIICLE-DORL STIONG ACTD: OCCURRINGY, I-CIS AND TRILRMINATION [LTiO0G . Cyril)
lyposct, Swedivh Water 8 Mr Rescarch laboratory, §-400 40 Gothenburg, Swoden.

Stulfes on the foration of strony acid on particles have shown that this process is
dopoxiont won the Ui of suspeasion of a particle in different air spaces as well as of
Oy-ooncentration axt huddity of theae alr spaces. Particle-bome strong acid, but also
tint formed as A result of the §npact of 50 on different surfaces could be associated
with two very severe offoctas Pirstly, the acidification of lakes and of the ground.Sec-
onlly, Ux Bandul cffect on huan health arising when sulpharic acid s depositod in the
lowor renpiratmy Lracts. As alieady pointal out ly Jarson (ACR, 1970), this could he
Lo ueusd an a synerodstic of foot of S0 ant particlen. Tt is therefore of irportance
et continuour rranuraents of slavng aeldc in resniralle dust arc rade in cormunitios
with closc swrveillance of nortality anc morhidity as related to afr pollution. Throe
najor proilers are ascociated with satisfactory moasurerent rethods: 1) Mequate sareling
2) fultahde £31ters for codlection of particler and 3) Netorrdnation of stron; acid in
the naaked sy ple, Ve e approaching the solution Lo 1) ax’ 2), vhercas 2) can nai 'e
reganie® ar golwed,

34, THE ATPLICATION OF SCALE FACTORS TO EMISSTON STANDARDS. Mr. Robert D. Coleman and

Professar Arthur C. Stern, Department of Bavironmentel Seiences and Engineering,
Sehool of Public Health, Universfty of North Carolina, Chape) Hi)1, North Carolina,
27534,

A linear programming model which produces » rationa) bamis for determining the
rate of change of allowahle emigaton with change of sourca sixe, capacity or throughput
Jr devived, 11 1 designed to minimize coat of control to echieve air quality atandards
subject to the conatraints af available rechnology. It provides a viable alternative
1o standards bhased aolely on svailable technology, such as process weight standarde,
which do not dircctly consider cosl or air gquality considerations.

35, A CASK STUDY 1N THE DRVELOPMENT OF ATR QUAILITY MANAGEMENT STANDARDS-NYDROGEN CHLO-

RIDE,  Dr. Gfuseppe Fumarala and Pro: A C. Stern, Department of Environ-
menta) Sciencea and Enpdneering, School o h, Univeraity of North Carolina,
Chapel 413, North Carolina, 27514

Historically, hydrogen chloride was one of the first industrisl poliutants regula-
ted. Development of air quality management standards for it presents an illuminating
cane ntudy of the problem of the interpretations of dsta on air pollution effects snd on
contro] technology. Of particular current interest 18 the evaluation of sensory and re-
activity data from diverse sources.

3G, THE HELATION BITWEEN CONCENTRATIONS OF SULFATE AND AMMONIUM IN AIR SAMPLES. L.
Duboin, L. Eagan, T. Teichwan, and J. L. Monkman. Air Pollution Control bir.,
tnvironmental Hicalth Centre, Tunney's Pasturc, Octawa. Canada.

Fulphate, a ublguitoun contaminent in 8 sunpended particulate matter, has
recedved some attention on account of the relatfvely high concentration. There i also
o suapicion that sulfates may be partly responsible for the frritating properties of
mmop.  With the preaent availabilfty of epecific fon electrodes for the ammonium fon,
$1 bocomes pargible to etudy the smmonfus Lo sulfate relationship on & large number of
sampira. At the samc time, 1t has become feassble Lo monitor the gencsis of ammonium
sudfate dn pelluted ajv. Analytica) comparison has aleéo becn msde with ammonium lon
levels obtained uaing other methods.

37. THE PROTO-OXIDATION OF ISOPRFNF IN THE PRESENCE OF NITROGEN DIOXIDE,
CARBON MONOXIDE AND WATER VAPOR, by Daniel Lillian and Mark Antell,
Dept. of Environmental Sciences, College of Agriculture & Environmental
science, Rutgers, the state Univarsity, New Brunswick, N.J, 08903.
1soprenc is a biologically generated atmospheric constituent suggested
by theory and some experimental observations of undergoing tropospheric
photo-oxidation similar to smog forming olefina.
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Aw such, it may play an important role in the formation of naturally
occurring organic aerosocl and the behavior of other atmospheric trace
constituents such as ozone, NO(x), and CO.

A study was undertaken in our laboratory of the effects of simulated
solar irradiation on mixtures of isoprene, NOz, ozone, and other ected
atmospheric constituents. The results of this study will be presented.

Based on the kinatics dats obtained during the contrxolled irradiation,
possible mechanismsfor the photo-oxidation of isoprene will be discussed

38. AEROSOL FORMATION FROM THE PHOTO~-OXIDATION OF NON-LEADED FUELS
Daniel Lillian and David Hanasen, Dept. of Environmental Sclences.
College of Agriculture & Environmental Science, Rutgers, the State
Unjversity, New Brunswick, N.J, 08903,

A study to characterize the formation of light scattering aerosol
and condensation of non-leaded highly aromatic fuels is now in
progress.

Gaseous mixtures of nitrogen dioxidec and fuel, or its individual
constituents, are blended in 200 liter Teflon baga. The bags ars
placed in a controlled temperature chamber and irradiated by a 10kw
linear xenon lamp with suitable filtering for tropospheric solar
simulation.

Variables measured as & function of time during the two irradia-
tions include: condensation, nuclei, ozone, light scattering aerosol,
oxidants, NO_, and hydrocarbons. The effect of aromatic fuel content
on these varfables will bo presented and the mechanistic implica-
tions will be discussed.

WEDNESDAY AFTERNOON - SECTION A - SYMPOSIUM ON PCB'S - STILL PREVALENT -
$TILL PERSISTENT - (Concluded) - Joint with Divisfon of Pesticide Chemtstry -
C. G. Gustafson, Presiding

PC2'S IV - TOXICOLOGY AND PHYSIOLOCICAL ACTIVITY

39. METABOLISM OF ISOMERICALLY PURE MONO-, DI-, TETRA- AND HEXACHLORO-
BIPIENYLS BY MAMMAL, BIRD AND FISH. Q. Hutzin, , D. Nash, S. Safe,

National Research Council of Canada, Atlantic Regfo Laborstory,

Halifsx, N, S., A. S, W. DeFreitas, R. J. Norstrom, Nationsl Research

Council of Canada, Division of Biology, Ottawa, D. J. Wildish and

V. Zitko, Environment Canada, Fisheries Service Biological Station,

St. Androw's, N. B.CANADA.

Commercial polychlorobiphenyl preparations, because of their complex
isomer composition are unsuitable for & study of the metabolic change of
these important environmental pollutants. Several unlabelled, chemically
defined chlorobiphenyls have been administered to rats (50 mg/kg for 3
days) and comparative data for pigeons and brook trout are gein obtained
for 4-chloro-, 4,4'-dichloro-, 2,2',5,5'-tetrachloro- and 2,2'4,4'5,5"-
hexachlorobiphenyl. Bxcreta were hydrolyzed, to liberate phenolic
compounds from the glucuronic and sulfate forms, and feces and urine from
trcated animals compared to controls by thin-layer and gas chromatography.
Mass spectromotry established that the main mctabolite, in most cases, is
a hydroxychlorobiphenyl which is formed by hydroxylation without
replacement (loss) of chlorine. In each instance, the majority of the
sdministered chlorobiphenyl appears unchanged in the feces. Attempts at
establishing the structures of the mctabolites by synthesis and 220 Mz
NMR will be discussed.

40, ELIMINATION PATTERN OF ARUCLOR 1264 CUMPUNENIS IR IHE BOBWHLIE, %@Tr% k. Bagley,
EPA, Pesticide Regulation Diviston, So, Agriculture Bldg,, Rm 1159, an: g
dence Ave., S. W., Washington, D. C. 20250; Eugene Cromartie, Patuxent Wild1ife Re

The elimination pattern of the components of Aroclor 1254 fn the bobwhite quati{Colt
nus virginianus) was studles under laboratory conditions. Aroci~~ 1764 was sdministered
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as a dietary component at the rate of 300 ppm for 8 period of 14 days. Birds were then
placed on untrested food end sacrificed at 14 or 42 days therssfter. At the end of
test, three birds from the control group were each given an capsule dose of Aroclor
1254 1n corn ofl equivalent to 500 mg/kg body weight and we crificed after ) hour.
Analysis by combined gas chromatorgraphy - mass spectrometry was accomplished on several
samples from each group of test birds. Chromatograms of the treated and untreated birds
are presented. The chromatograms show that a dynamic system is at work, $lowly remov-
ing certain components while incressing others. The GC profite for Arochlor 1254 did
not mafntain its Inteqrtw tn bobwhite qual) fed Aroclor 1254 for 14 days and clean food
14 or 42 days thereaftar. Absorption of al) components occurred at essentially zho same
rate, as shown b alysis of birds sacrificed an hour after a single oral do:
Aroclor. Signi t alterations of certain PCB {somers appeared to take pla:
chlorination was clearly apparent and fsomeric transformation was suggested.

&1, BFFBCT OF DIETARY POLYCHLORINATED BIPHKNYLS ON GROWIR AND REPRODUCTION OP MINK.
, Ringer, R. J. Aulerich and M. 2abik, Departments of Poultry Science and
Iulomln]y. Michigan state University, Esst Lansing, Michigan 48023,

Reproductive failure or total early kit mortality has occurred §n mink receiving
diets that contain Lake Michigan coho salmon, Research indicates that sn environmental
pollutant of tndustrial origin such ea the chlorinsted hydrocarbons mey
Feeding known dietary levels of DOT, its ieomers and dieldrin for in exc
found {n coho salmon failed to dupliceie the results. Adult mink were divided {nto
three groups (12 females and 3 males) and fad sither a bassl ration, basal ration ex-
copt for the substitution of 30% coho salmon for 30% ocgan fish, or the basal ratlon
supplemented with 30 ppm PCB'a (10 ppm each of Aroclors™ 1242, 1248 and 1254). All
mink receiving PCB'e died within 121 deys. Six mink fed th mon died in this
same period. Histopathologicel examination and PCH residue 1s were conducted.
PCB content of brain, liver, kidney, spleen, lung, muscle and heart of mink that died
whan fed coho aslwon or PCB eupplementation was extremely similar. Brain content of
PCB wap about twice that of other tissues measured. Orgen weights, expressed as percent
of brain weight, wers not aignificantly different. Feeding 10 ppm Aroclor 1254 signi-
ficantly reduced body woight gains during the growing period. Combinations of Aroclor
1254 with efther 0.5 ppm dieldrin or 10 ppm DDT further reduced body weight gaine.

Data on effect of continuous low-level feeding of Aroclor 1254 alone and in combination
with DDT and/or dieldrin on mortslity and reproduction will be presented.

42, TOXICITY AND PHYSIOLOGICGAL ACTIVITY OF AROCLOR ®)1254 TO BEVERAL ESTUARINE ORGANISMS,
Do Re Niomo, De Jo Hansen, Jo As Couch, NeR.Cooley, and P, R. Parrish, Environmental
Protection Agency, Gulf Breeze Laboratory, Babine Island, Gulf Breeze, Florida 32%1.

The polychlorinated biphenyl, Aroclor 1254, was detected in oysters from Escambia Bay
Florida, for the first time tn April 1969, The latest survey, 26 Oct. 1971, {llustrstes
the extent of contsminstion: residues {in bfota ranged (rom non-detectsble {n plants to
10,0 parts per millfon {whole body) in fish (Menidis beryllins)s Since 1969, much of our
affort has been to study the ¢Efects of thia chemical on species, populations, and
ecosystems.

Population density of test tube cultures of the ciliate Tetrahymens pyriformis W at
96 hours was reduced significantly by 1.0 part per biliion,

Chronic toxicities of Aroclor to seven species of estuarine organisms were determined
1n flowing-watar biosssays. The minimum concentration thet killed shrimp was 0.9 parts
per billion, Fishes were killed and oyster growth was reduced st slightly higher con-
centrationss Residues in organs of shrimp (Penaeus duorsrum) were greatest {n the
hepatopancr Least in the abdominal musclc or sxoskeleton. Cri shrimp (Palacmonetes
puKto) uccumlnud Aroclor 1254 from water that contsined concentrations less than &0
parts per trillton.

Tiasue alterations were found in oysters, shrimp, and fish after chronic laboratory
exposures to the chemical. Shrimp had the least detectable histological changesenuclesr
damage in hepatopancreatic cells. Oysters had more gencralized tissue responses wich
heavy infiltration of leukocytes and atrophy of digestive diverticula. Fish had axtreme
vacuplization and necrosis of the livers
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43, S0UACES, LaVELS, Aib T04I1COLOGICAL SIGiIKFICANCE OF FCB 1l HATCHLRY-
WA ATLARTIC SALMON, V. 43itko and 0. Hutzinger, Biological

Stutson, BL. Andrews, .M., Canada, and Atlantic Regional Laboratory,

Nutlona! Hesearch Councl) of Canada, Halifax, N.S., Cannda.

JCB resigucs found in hatchery-roared juvenile Atlantic salmon (1,2-
3.7 ug/c wet welght, whole fish) coriginate from an antifouling paint
containing 6.5% of Aroc)ork 1254, Fish food (KB level 0,3-0.5 ug/g) is
a winopy source of FCB, leading to an equilibrium KC8 level of 0.19 ug/¢ in
18l never exposed to other ICD sources, and tO a decrease from 1.97 to
0,78 ug/g in 120 Gays in fish removed from tanke peinted with the anti-
fouline painl, No bulldup of ﬁCB residues occurred in fish fed dry food
contalning 1.0 ug/g of Aroclor® 1254, An equilibrium level of 3.5 ug/g
wac reached in fish fed dry food with FCB level of 10.3 ug/g. Fecding
food with ICH at 100 uﬁ/t resulis in significant FCB accunulation (28 ug/g
in 120 Anys). “Normal® mortality of fish could not be related to their
FCH levels. A sludy of the toxicological significance of found FCB
rosldues in under way. The PCB concentration in the antifouling paint
docronsos 50% on irrudiation in air and changes only slightly on
irradjation wider water, Possible formution of chlorinated dibenzofurans
widor thess conditions is investigated.

44, RFSINUE DYNAMICE AND WIOLOGICAL EFVECTS OP POLYCHIORINATED BIPHENYLS IN AQUATIC
ONGANISNS. F. L. MAYER, Jr., P. M. Mehrle, Jr., H. O, Sanders, Fieh-Pesticide
Research laboratory, Route 1, Columbin, Missours 65201,

hd

Toxicty residue dynamice and biologicsl effects of polychlorinsted biphenyle
(PCha) were invemtigated in severs) froshuatey fishes and invertebrates. Acute toxi-
eftien (96-hr 1C50) of PCha to fish renged from 278 to 50,000 pg/1 while those for
squatdc invertehraler were 3.2 to 2,400 pg/l. The 1Cgq values for fish continuously
exponcd for 25 to 30 daye varfed from 3.4 to 433 ug/1 and 3-to 10-day exposures of
fnvertehratea resulted in )lgp valuen of 0.6 to 80 pg/l. Blological magnification of
Aroclora 1748 and 125 by blucgilla wan 26,300 to 71,400 times the levels in water
aftev 60 days. Invertehrates exposed to Arocior 1254 showed a residue magnification up
10 47,000 timen greater than In water. Dietary doses from 1.45 to 14,500 pg Aroclor
12%4/%5 hody wi. per 38y to coho salwon had no effect on growth, nor produced obscrvable
toxiconia until death occurred in the h!gh!;t dosage group after 260 days, Thyroid
sctivity, ax messvred by 72-he thyrofdal 1251 uptake, waa increased significantly.
Rtimulated Lhyrofd sctivity occurred in selmon dosed with 1/1000th of that causing
morindity., Metary doses of Aroclors 1232, 1248, 1254, and 1260 to channel catfish st
roncentrations of 48 and 4BO pg/p caused no mortality nor had any effect on growth,
Thyrofd activity was altered only by Aroclor 1254, The low dose incresscd thyroid
sctivity by 56, vhereas a 91X incresse was induced by the high dose. Implications
concerning PCNe fn the aquatic environment are discussed.

45, EXTENDING TOXJCOLOGICAL INVESTIGATIONS. Joseph C. Strect, Department of Animal)
Science, Divinfon of Blochenfstry, Utah State Unsversity, Logen, Utah 84321,

Mrcuruion on the Suture of toxicologica) studies for the PCh's with both terrestrial
and mquatie organiams.

46, PROSPLCTS FOR THE FUTURE: FDA REGULATIONS AND TOLERANCE LIMITS. A. C. Colbye, Jr.,
U, §. Food and Drug Adminiktration, Washingion, D.C.20000.

The Fond aud Drup Adminierrsiion's regulations and tolerance limits for the PCb's will
be diacusscd 8a well  as the prospects regarding future PCB tolerance limits.

WEDNESDAY AFTERNOON - SECTION B - GENERAL - J. L. Monkman, Presiding

4. THF ORGANIC CONTENT OF STANDARD REFERENCE SAMPLES OF ASBESTOS. A. Zdrojewski, J.
Hilhoru, L. Dubots, and J. L. Monk Adr Pollution Control Dir., Environmental
Bealth Centre, Tunney's Pasture, Ott. Canada.
Some studies on the total organic snd polycyclic hydrocarbon content of
asbertos tieve boen swde under conditions which could have led to significant losses.
indeed, 1n some of the methnds used complete evaporation of the solvent was made

asfter extraction of the organic compounds. .
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With Jow bofling compounds such as the C-9 etc. aliphatics and some eromatics,
complete elimination of Lie solvent should he svoided. Four standard asbestos samples,
provided by the Internstfonal Unfon against Cancer, have bean extracted with a low
beiisng solvent and the organic conlent measured by ultraviolet spectrophotometry and
gAn chromalography intev alfa.

48, AN INTRRIM REPORT ON ANALYTICAL MFTHODS USED IN A COKE OVEN EFFLUENT STUDY, Donald

J. larsen and John V. E ¢, U.8. DHEW-PHS-HEMHiA-National Institute for Oveupation-
4l Bafeuy and Health, 101 oadvay, Cineinnati, Ohio L5202,

PIOR) s evaluating the appiicability and efficiencies of sampling procedures and
snalytica) methods in deternining the potential hari societed vith coking and roof.
ing operations. This is en interim report @ 0 ing obtatned from seven ana-
3ytical methods thai vere epplied to semples collected in a coke oven effluent study.
The analytica) methods included: (1) bensene soluble extract; (2) the gas chromato-
grephic separation method for fluoranthene, pyrene, benz{a)anthracene, chrysene, benso-
(a)pyrene, venso(e)pyrens, benz(clacridine, benz(sjanthrone, benso(b)fivorenthens,
benso{J)flvoranthene, benzo(k)fluoranthene, dibent{a,hlanthracene, anthanthrene, and
benso(g,h, 4 perylene; (3) thin-layer chromatogrephy for benso(a)pyrene; (4} the liquid
©0Jusn chromatographic separstion for pyrene, fluorsanthene, chrysene, bens(a)anthracene,
venso{a)pyrene, benzo(e)pyrene, benzo(k}fluoranthene, perylene, dento{g,h,i)perylene,
and anthanthrene; (5) fluorimetrsc index; {(G) atomic absorption techniques for nickel,
cobalt, chromium, manganese, copper, and zinc; (7) gas chromatographic procedures for
samples of solvent vapors on charcoal tubes for benzene, toluene, xylene, &nd napthalene.

49, INSTRUMENTATION. L. Dubols, R. S. Thomas, end J. L. Monkman, Afr Pollution Control
vir., Knvironmental Health Centre, Tunney’'s Pasture, Ottswa,Canada.

An anlivoned public awareness about the environment has broadened the scope
and diversity of ambient 8ir quality measurcments. Increasing demands are bheing
placed on control agencies to provide dats on both long term trend and transient
poilution Joveln. Am concenivations of permitted pollutants are lowered by legislaiion,
the onfe fal)a on the analyst and instrument manufacturers to provide techniyues and
inatrument & which will produce data comparable and interrelatable from city to city
and country to country. While new techniques are becoming availahle, much of the
data publsnaiied 4n the Jiterature suffers frow inconsistencies related to sampling
problems, samplo preparation, calibration standards, chemical fnterferences aund non-
reliable monfrorsing inatrumentation. As the emphasis toward netvork monitoring grows,
sn incremsing reliance will be placed on field or remote sensors fecding data to a
censral processing centre. A number of fallures and pitfalls are discussed snd some
salulions sre of fered in problem arcss.

30, MONITORING REACTIVE AND NON-REACTIVE HYDROCARBONS IN AIR USING

SELECTIVE ARSORPTION, Bernard E. Saltzman, William R. Burg, John E.
Cuddoback, Xettering Laboratory, University of cIncinnati, noinnati,
Ohio 45219,

A convenient air wmonitoring system capable of assessing concentr
tions of hydrocarbons with the potential for producing photochemical smog
i reporied. A pump with appropriate flow controls continuously forces
sample air through an empty column and an absorbent column arranged in
parallel, The air flow from each column is directed slternately by a
switching valve to a flame ionieation detector. Quantitative measure-
monts of the concentrations of total hydrocarbons and of unreactive hy-
droccarbons are made directly. The concentration of reactive hydrocarbons
removed in the packed column is obtained by difference. 801id absorbents
and the factors affecting their ability to absorb various classes of
hyérocarbons ware studied. Column dimansions, flow rates and the tempera-
ture were adjusted so that a maximum of the hydrocarbons participating in

P ic pl hemical reactions was absorbed, while allowing all re-
maining hydrocarbons to pass through the column unaltered, Monitoring
data for Cincinnati is reported using this technique.
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51. THE APPLICATION OF GAS-PHASE TITRATION IN THE SXMIILTAN!OUS CALIBRATION OF NO, NOZ,

NOy, AND Oy ATMOSPHERIC MONITORS. K. A. Rehme, B, E. Martin, and J. A, Ilmi‘.-on,
Environmental Protection Agency, National Environmental Research Center, Research Tri-
angle Park, N. C. 27711,

The fast reaction between nitric oxide and ozone has been used to compare indepen-
dent aethods for calibrating NO, NO2, NOx, and O3 monitors, and to provide a routine
caiibration procedurs for NO, NO2, NOx, and 03 at a common manifold. A conetant flow of
air containfng NO at concentrations of 0 to 1 ppm is sstablished in s fiow resctor. Up-
stream of the reactor, the air pssses through an ozonizet capeble of producing ozone
concentrations of 0 to } ppm. Ozone is added to the air etream in concentrations up to
50 percent of the initial NO concentration. The concentration of N0z produced {s
equivalent to the concentration of 03 added, whereas the NO, concentration remsine the
aame. The decrease in NO, or the appearance of NO, can be monitored by means of epecific
Indicators (e.g., chemiluminescence) and related to the ozone adued. The cxperimantal
apparatus and the titration conditions will be described. This eystem permite routine
celtbration of monitors of oxides of nitrogen and ogone a common manifold, using &
primary standerd for cnly one of the gases. The primary standard can be Known concen-
trations of NOz, NO or 03, as determined by use of permestion tubes, precalibrated
cylinders, or wet chenical methods. Absolute relations emong these atandards, as
determined by gas-phase titration, will be presented.

$2. A COMPARISON OF SULFUR COMPOUNDS (K804, F.S.S. AND T.S5.S.) FOUND IN
THE ATMDSPHEKE OF MEX1CO CITY, MEXICO, MONTREAL AND OTTAWA, CANADA.
H. Bravo A., lnstituto de Ceofisica, Universidsd Nacional de Mexico, Mex-
Tco, 20, D.P., Mexico, L. Monkman, Department of the Environmental Alr
Pollution Control Division, Otta Ontario, Cenada, A. Lowe, Inetituto
de Geofisics, Universidsd Nacional de Mexico, Mexico, 20, D.F., Hexico.

Sulfur compounds are found [n urban atmospheres as gascs and particu-
lar matter such as mecaptans, hydrogen sulfides, sulfur dioxidc and sulfates of caict-
um or ammonium, One of the constituents of suifur compounds found in the atmosphr:
is sulfuric acld.

In our sampling we used a High Volumc Alr Sampler with liberglass frec
sulfate filter) which collected all the sulfur ) discrl the sul-
fur compounds. The sulfuric acid determ{nation was carried on by the micro diffefon
method described by Monkman. The polarographic method of Mayer with some modifi+
cation was uged to measure the sulfates, Samples from Mexico City 1968-1969, Mon-
treal and Ottawa are compared and are reported in this paper,

The near values of slfuric acid {n Mexico City were to three times high
er than that found {n Ottawa’e alr. The percentage of sulfuric or T.S. 8. s higher thail
ugual in Mexico. The values in Montreal during the winter are ncar the value for sulfu
ric acld {n Mexico City, The corrclation cocfficients found fn Mexico City and Mon- ~
treal amoung particulate matter in relaton to sulfuric acid and F.S.S. and T.S. S, ran
ged from 0, 86 t0 0.97. -

5$3. THE MEASUREMENT OF MERCURY IN AMBIENT AIR. G. L. Corte, J. L. Monkman, R. S.
Thomas, and L. Dubois. Air Pollutfon Contral Directorate, Environmental Health
Centrs, Tunney's Pasture, Ottawa, Ontaric. KIA Oll), Caneda.

An air eempling davice for air borne mercury was developed and evalusted. The
trapping alement 1s silver in the form of gauze which is able to quantitatively
absorb, retain and quantitatively desorb up to 100 nanograma of elemental mercury from
air. Afr is drawn through the absorber by means of a modified "personal™ air sempler,
which 1a Operated by a 4.8 volt rachargeable nickel cadmium battery., The sampling
time can be selected manually, by mesns of clock-work tim nd by remote redio con-
trol. By varying sampling times and flow rates, one can measure a range of $ to 100,000
nanograms of mercury per cubic metre of air seampled. The mercury collected {am desorbed
into a modified DuPont 400 mercury analyzer and measured by ultraviolet abeorpction,
A otrip chart recorder and & Hewlert Packard G.C. integrator provide total output
weasurement. The anslyzer was calibrated by liberating mercury from standard aqueous
solutione by {njecting known volumes of saturated mercury vapor and by means of a
wercury parmeation tube.
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A muJtfpurpose sampling wan{fold wee conscructed wich proviefon for the
continuour measurement of mercury in air, in compressed gases, in rock and ore samples,
and fn liquida, Somc applications of the meihnd to organic mercurial compounds are
given,

56, TIE VOLATILITY OF POLYCYLIC AROMATIC HYDROCARPONS AND RELATED PHOBLEMS IN AIR

POLLUTANT ANALYSIS. L. Dubois, A. Albagii, J. L. Monkman and A. Zdrojewski,
Afr Pollution Control Dir., Environmenta) Healih Centre, Tunney's Pasture, Ottowa.
K1A 013, Ceneds.

1t has been observed in the paper chromatography of polycyclic aromstic
hydrocerbons Lisl most of an anthracenc spot (as en example) would dieappear from the
paper 4n 8 few daye, Knowing the volstility of the two and three ring polyeyclice it
onn appropriate to find out 11 some of the higher numbered ring hydrocarbons are
#)no volatile in the conditions ususlly encountered during the measurement of these
compounda. In evaluating this properiy, it was found that the adsorption of the
compounda on the surfece of heakers and glass fibre sheets 1e much more important if
1he solvent 1a completely aevaporated.

From these results, 3t e indicated that in any method for the meamurement
of such compounda, al) steps Involving the complete avaporation of the solvenr shovld
be eliminated and other mcthods of sampling and extraction should slso be investipated.

THURRDAY NORNING - SECTION A - SYMPOSIUN ON THE TRACE NETAL INTERACTIONS
WITH SKDIMENTS ~ J. O, Leckie, Presiding

$5, MODRLS POR THE PATE OF HEAVY METALS IN SEDIMENT. Teh Fuy Yen and Kanneth Y. Chen,
Environmental Enginecring Programa, Univ, of Southern Calff,, Los Angeles, Calff,

.
Buiption, rodox reactiona, precipitation and complex formation co-detsrmine the fate
of heavy metals in natuis) wsters and sediments, Hesvy metals sare concentrated Ly wetal
oxsder snd hydyoxides, Hnl2, rn(ou)3, Al 03, up to several thousand times of aolu-
tion concontrations and coproctpitate in”sedime; Supcrsaturation with respect to metal
carlionates could a)eo lead to precipitstion and accumulation in sediment. An example is
the procipitation of CA003 observed in eome parte of Southern California coastal waters,
In sodiments, reducing conditions can lead to the diesclution of metal oxides and hydro-
xides with subsequent releasc of henvy metals. Rovever, under this condirion, metal
oulfides are usually formed and further reduce the o ability of hesvy matals to over-
lytog waters,

Avatlability of heavy metals can he increased through complex formation. Many of
the motal complence and chelates found in sediment were actuslly present via template
rasctiona. Organic 1igands from biological debris ané synthetic orgenic meterials bind
tightly to metal fone in covalent linkag Frequently oxganic ligands, which appear as
functions) groups of hydroxyl, cavbonyl, sidehyde, amino, amide, metcaptan, etc., are
part of natural macromolecular syatems, In this manner, micells formstion, association and
dinansociation, characteristice of weter-eediment inter{sce and other colloidal behav-
10y can be explained.

Experimental yosults and evidence using clectron spin rasonance, mass spectrometry,
l{\(nredd.s‘acwrmuy, and atomic absorption methods will be discussed to substantiate
theae mndeln.

56, THI BXTRACTION 07 B10-DIAGENETICALLY AVA1LABLE TRACE ELEMENTS FROM SEDIMENTS AND
80118, E, A, jenne and J. W, Pali, U. 3. Geological Survey, Water Resources
Division, !55 Midd aﬁo d Road, Menlo Park, Californis 94025,

The importsnt short-range trace-element sinks in sediments and soils ere organic,
hyérous oxides of tron and manganesc, and cerbonates. The trace elements in these sedi-
went fractions may be veleascd to the biosphere under the combined action of biological
and chemice) diagenctic processes. A method has baen developed for the extraction of
trace elements from esrth materiale at 80°C by the serial addition of reagents using a
single contasner. Carbonates which may be present are dissolved with hydrogen-aodjum
citrate (pli 3), then hydrogen peroxtde (n dilute nitric ecid 18 added to decomposs
resdily onfdieable organice and allowed to react overnight, finally eodium dithionite is
addsd to raduce iron and manganese oxjdes, Following centrifugation and decantation the
trace alements §n thia extract wre analyred directly by stomic absorption or following
solvent concentration appropriate. The trace alements presently anslyzed for include
Ag, Bo, C4, Co, Cu, Mo, Ni, Pb, and 2Zn.
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57. TRACE METAL INTERACTIONS AT THE MANGANESE DIOXIDE ~ SOLUTION INTERPACE, J
ozs‘geplnment of Chamistry, Woods Hole Oceanographic Institution, Wnoods Ho!

Nanganase Dioxide has long been known to be an efficient scavenger of trece metals.
The two factors that are rosponsible for this phenomenon (the surface charge and apecific
sdsorption) hava beon studied in detail.

Zlectrophoresis, Na¥ and Kt adworption, end slkelimetric titration experiments heva
been used to locate the pH (2PC) of a suspension of 8Mn0, at approximately 2,25, As for
other motel oxides, W¥ and OH™ have been found to be potential determining lons, however,
below pH 3 the reduction of MnO, by Hp0 relemsos MYZ and it is possible that this lon
must also be considered to be potential determining. Because of the low ph (ZPC) the
surface charge in the pB range of natural waters cen roach velues up to 100 4 coul /em®.

In addition to the high surface charge, specific adsorption is an tmportant factor
in considering the adsorption of some trace metals. Alkalimerric experimonts have been
combined with direct messuremente of adsorption and desorption for severs! metsl Lons.
The resulte of thess experiments indicate that the alkali earths adsorb veversibly on the

0K, surface Lu thy orde
2 IR st et
and that the transition metals adsorb in s highly irreversible manner in the arder
> mt? - ot > et

58, KINETICS OF SOME SILICATE REACTIONS IN SEDIMENTS. R. Siever and J, B. Maynard,
Department of Geological Sciences, Harverd University, Cambridge, Mass. 02130 ,

Dissolution of magnesium silicates and of potassium feldspar have been reported to
fullow parabolic kinstics. We have found that the dissolut{on of plsgfoclese feidapars
also obeys this rate law ss does a silicate reconstitution or "reverss weathering” type
reaction, that of kaolinits sorption of K 510, and K* Hem solution, o_gon-
stants for the alumino-silicate reactions of about 107 '3 molca/em€. sec at
25 °C, Sn agrecment with the K- foldspar date but somewhst slower than the 10711 reported
for magnesium silicstes. Except for s very rapid initial portion of the resction thst
secms to be essentially a surface phenomenon, the rates are largely independent of solu~
tion composition #0 long the stability field of the reactant minersl 1s not sntered
or at lesst closely approsched. These observations tndicate that the vesction {s limi-
ted by diflusion within the 30lid either through a rind of some distinct product ph
or slong & continuovs gradient of variable composition of the phase produced by altera-
tion of the original structure and composition. These rates are sufficiently rapid tor
equilibration of silicates with any surrounding waters over geologicsl tima scales as
low as thousands of years, This may indeed be the c for sen warey, at 1
stlfcs concentrations found in the pore spaces of may recent sedimente. 'The persietence
of detrital feldspars of sand grain sire for 10% years may imply long term squilibrium
with ground water and clays.

59, THE ADSORPTION OF NYDROLYZABLE METAL IONS AT THY OXIDE-WATER INTERFACE. R. O. JAMES,
Dopsrtment of Applied Earth Sciences, Stsnford University, Stenford, Cslifornia
94305,

The absorption behavior of hydrolyzeble metal tons at the solid-water interface
is strongly pH dependent and is characterized by a gencral agreement between the hydroly-
sis of the aqueous metal {ons and their enhanced adsotrption, charge reversal and cosgu-
lant properties., Models which are used to describe the phenomena, including the fon
exchange and specific adsorption of certain specles are compared to a recent model pro-
posed by es and Healy. In this model all the species of hydrolyzable metal fon are
coneldered as potentisl adsorbates, but only the lower charged, less strongly hydrated
hydrolyzeble complexcs have favorable frae onergles for the adeorption process,

THURSDAY MORNING - SECTION B - GENERAL ~ J, L. Monkman, Presiding

60 . PHOTOFRAGMENT DETECTION OF NO, AT REDUCED PRESSURE, W, A. McClemny, J. P. Bell,
snd J. A. Hodgeson. ENVIRONMENTAL PROTECTION AGENCY, National Environmentsl
Rescarch Center, Research Triangle Park, ¥. C. 27711,

A low-pressure system for the separate detection of nltrogen dioxide (NOy) and
ozone (03) st ambient concentrations ia described. A sample sir stream contsining NOy
and 03 13 passed through an irradiation chamber fn which NO; fa photolyzed to form
oxygen atoms (0) and nitric oxide (NO). After passing through ~ Anuble Wood's horn

MONS 079512



YamH
14ght trap, the atr stream enters » reaction chamber into which pure NO 1o slso intro-
duced, Cliemiluminescence occurs from the reactions:

0 + NO - Noy (1)

0y + N0 - Nog @)
The 1ight aignal ta viewed by a pliotomultiplier tubé and fiiter combination, and is
vecorded continuounly. Ozone fe determined scparately by turning off the irradiation
source and recording only the signa) from reactfon (2). This signal is subtracted from
the totel signal of reactions (1) and (2) to give that due to NOj alone. The sensitivity
of this system depends upon severs) factors, which fnclude: (l)fight source, (2)resc-
tion-chamhor pressure, (3)pumping specd, and (4)nftric oxide fiow rates. With a nitric
ondde flow rate, of 10 ml/min., a 200 watt Xc - Hg arc source, & pumping specd of &
Ji1era/min., snd s reaction chember pressure of 8 Torr, the $tivity of the system te
greater than 0.05 na/ppb. Dsts showing signa) dependence upon the different factors
are given, snd fnterferances sre discussed.

6). AN ANALYTICAL TRCHNIQUE FOH CASROUS POLLUTANTS BASED ON PHOTOLYSIS AND DETECTION OF
PRIMAKY FRAGMENTS. J._A. Hodgeson and W. A, McClenny. ENVIRONMENTAL PROTECTION
AGENCY, Rational Environme Res ) Center, Resvarch Triangle Park, N. C. 2721},

A new technique tm proposed for the detection of a class of toxic air pollutants
which have the common property that each undergoes photolysis fn the solar region or
the near-ultraviolet. This clews includes pollutants such es nitrogen dioxide, orenc,
1 3 de, halogens, hy halides, hydrogen peroxfde, and organic peroxides,
There molecules yicld, upon photolysia, reactive stomic and molecular fragments, which
eay be important fn atmospheric chemical processes. By & spectroscopic detection of
the fragmeni, the photolyais property may be uscd in the messurement scheme for the
primary pollutent. The f ent will {nherent)y possese move intense emission and
shsorption apoctra than the primery molecule. Detection schemes proposed fnclude
applicatsons of chemsl and fivar The primary fragments of
fnterest are the oxygen atom, hydrogen atom, halogen stoms, and the hydroxyl radical.
Related works on detection of these species are veviewed. The experimental methods
being employed in hoth chemilumineacence and fluovescence detection schemce are doscribed.

62, DETECTION OF NITKIC OXIDNE BY CHENILUMINESCENCE AT ATMOBPHERIC PRESSURF. B, &
Mertdn, J. A. Hodgeson, and R. K. Stevens, Environmenta) Protection Agency, Envi-
ronmental Research Center, Reacarch Triangle Park, N, C. 27711,

A system for detecting amhient concentrations of nftric oxide (NO) fe deserihed.
Thin systen 1a sim{lar to other chemiluminescence systems, except that 1t is operated at
atnosphieydc pressure.  The system coneiata of # detector cell, a photomultiplier, a cut
off f1lter, » ssmpling pump, and two Jow-preseure, mercury lamps. The detector cell 1e
similar $n design to the Nederbragt orone-ethylenc detector cell. A visible cut of
f1)t1er 15 added In fromt of the photomultiplier to make the system specific for NO, A
smel) pump pulle the semplo through the detector cell where it (s mixed with sn excess
of osone. The totsl flow into this system fa 1600 ce/min., which includes 75 cc/min. of
osonired oxygrn, The light emitted {rom the reaction between ozonc snd NO is wmonitorcd
by a closcly coupled, thermoclectrically cooled photomultiplier. With the current
system, 0.006 ppm of NO can be detected with & 2:1 signal-to-noise ratio when the re-
sponee tinc §s 10 seconds. Data are given for sfgnal versus concentration of NO for
varjoue sample and ozonc flow rates. Operating conditions for achieving optimum
sonattivity and linesrity will be given. Data wil) be shown for resl-time ambient
messurement, A Jist of compounde that produce chemiluminescence when reacted with ozone
will be given, Alao piven will be data obtaincd with and withant the cut of [ filter,
which wan added to reduce t(he Interference from such compounds.

63. APPLICATION OF SOLID ABSORBENTS IN AIR POLLUTION SAMPLING AND
ANALYG18, Bernard E. Saltzman, J. E. Cuddeback, and William R. Burg,
g’urn:g‘;?; of EnviTonmental Health, university of Cincinnati, Cincinnati,
hio .

The use Of #201id apsorbents for the sampling and analysis of NO_ has
beon studied. Beveral absorbents have been found suitable for use with
highly sensitive detectors such as the Coulson Conductiviiy detector and
the miorocoulometric detector., The absorbents provide a versatile easily
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handled system for taking samples at a remote location with subsequent
desorption and analysis done in the laboratory, Efficiency data,
sampling rates, capacity and other data will be presented for a copper
based absorbing system as well as the analytical procedure for quantita-
tion of NO_. The system is not subject to interferences from the
commonly ofcurring air pollutants.

64, DEPOSITION OF DXW&T ON A BODY YN A FLOW STRFAM. C. F. Morr and 8. L. 500, Depart-
ment of Mechanicsl and Industrial Engineering, University of Illinois, Urdana, Illinois
61001,

Deposition of dust on & body in the form of an ellipsoid of revolution wvas studied

. to determine the ways of enhancing or reducing deposition of dust particles. In flow

velocities up to 66 feet per second is & wind tunnel, deposition of 10 micron magnesie
dust. on an ellipscid mads Of brass was measured. The dust particles were charged as in
the case of particle in nature; the influence of electric potential on the ellipsoid was
also studied. Deposition patterns showed effects of flow regimes over the body.

65, MEASUREMUNT OF STATIONARY SOURCE GAS EMISSIONS: EXTRACTIVE MONITORING TECHNIQUES.
John S. Nader, Environmental Protoction Agency, Nations) Environmental Rescarch
Center, Research Triangle Park, North Carolina 27711

The extractive method of measuring gas emissions is presonted as the approach
utilized more extensively than the newer approaches under development. The whole
measurement system is treated and includes both sampling and analysis. Systeas for
sample transport and sample pretreatment, which vary, are described. Mechanical di-
Iution and diffusion techniques are discussed. Analytical methods of both on-going
systems and those under development or evaluation are presented. The techniques ara
reviewed in terms of physical and/or analytical principles that are cstegorized as
eloctrical, nuclear, thermal, el ic, chemi-elect ic, and magnetic.
A summary i3 given of the status of development of extractive monitoring systems that
includes commercial systems, prototype systems, research instruments, and feasibility
studies,

66, MORTALITY EXPERIENCES OF U. §. ROUFING WORKERS EXPOSED TO POLYCYCLIC KYUROCARBONS.
Irving J. Selikoff, Mount Sinsi School of Medicine of the City University of New
York, Fifth Avenue and 100 Street, New York, N. Y. 10029,

We have been following, prospectively, the mortality experience of al)
18,000 members of the Roofers' Union in the U. B, and Canada on the Union's liste
as of Jan. 1, 1959, More than 2,500 deaths occurred by Dec, 31, 1971. Age, year snd
apecific axpected death rates have been calculated and will be compared with the
numbers observed, by specific caua We have also messured the exposure of such wuckers
to benzpyre: d other polycyclic hydracarbons at job sites, using personal (mask)
samplers. Comparison of expected and vbLserved deatha will thus provide {nformatfon
concerning cancar risk associated with occupational polycyclic hydrocarbon exposure
derived from cosl tar pitch and asphalt.

67, PREDICTION OF HEAVY METALS IN SETTLEARLE PARTICULATES. i l’{ mmmf and Harold
J, Paulus, School of Public Health, University of Minnesota, Minnespolis, Minnesota

55L55.

Dustfall samplea have been collected for a one yaar period in Sydney, Nova Scotis,
The mafn industry in thia city consists of an intergratad iron and steel
manufacturing complex consisting of coke ovens, two blast furnaces, a sintering plant
and five open haarth furaces, The dustfall samples wers analysed by the cla:
gravimetric prooedurs. The iron, manganese, and zinc contents of each of the sumplea
were detenmned ueing & Beckman Atomic Absorption Spectrophotometer,

Analyais of variance, linear and multiple regression techniques were applied to the
data, Seasonal trends sppearsd to be absent, The dustfall residue showed a high degree
of correlation with the dustfall ash. Similarily, the iron, manganese and 3ino were
found to be signifioantly correlated with the dustfall residue or ash, A working prob-
ability model for prediotion of heavy metals in dustfall was estimated,
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Severw) important results can be drawn from this study. By knowing the statistical
djstribution of air pollution varisbles, a prediction model may be implamented to est-
dmato wilh acouracy the conoentration of certain air pollutants, with e limited amount
of information. Socondly, to avoid oomplicated or tedious laboratory analysis, the most
oaaidy determined constituent oan be analysed and other constituente predioted., The
man houry and money savad could be projected in extending useful aress.

THURBDAY APTERNOON ~ SECTION A - SYMPOSIUM ON PHOSPHATB INTERACTIONS W1TH
SEDINENTS ~ J. O. Leckic, Presiding

68, PHOBPHATES IN THL SEDIMENTS OF THE PAMLICO EBTUARY. Joseph h, James X.
Ldswald, Charies R. 0'Nelia, Depa 1 " "
Bohool of Public Heslth, Unjversity of North Carolina, Chapel Hill, N. C. 278,

The amount of "available" P extracted from sediment esmples along the 30 mile length
of the Panlico sstuary was observed to decre: from 1.8 wg P/g ssdiment in fresh vater
to 0.3 mg P/g in water with a salinity of 19 ppt. Wet. indicated that
allt and cley-aized materials comprised $0 percent by we: sedimente., X-ray

i d that the clay minerals vere primarily keolinite,
1)1ite, ghlorite, and a chlorite-like intergrade clay. The “available" P was messured
by wodification of the HC2-H2804 (pH 1.1) acid extrection procedurs of Olesn and Dean
(0isen, B.R., Desn, L.A., Nethods of 8oll An o, Part 2, C.A. Black, Ed., pp. 2035
49, Amer. Soc «s Kudison, + A high of correlation (r s 0.99)
betwsen oxalate-extractable and "available" P was found in the upper reach of the
sutuary (salinity ¢ 1 ppt). Correlstion betwesn f'e end P has alec desn reported in
fresh waters for sediments collected from Wisconsin lakes (Villiews, et sl., Envir. Sei.
§ Technol. B: 1113-20, (2971)). In the lower part of the estuary (selinity > 1 ppt)
this Te - P correlation decreased (r » 0.836). The decreass in the "available" P content
of the sediments ené the reduction in the Fe - P ocorrelation alovg the length of the
sstuery with the sugg: that 7 is hwld to suspended clays and sedf-
mants by -inorganic P complex of limited stability. Clays entering the
estuary in the freshweter {nflow would then loss P they are transportsd through
waters of increasing salinity to the mouth of the estuary.

69, KINKTIC STULY OF PHOSPHATE RRACTION WITH ALUMINUM OXIDE AND KAOLINITE. Y¥,S. Chen,
J. N. Butler, W. Stwwn, Diviaion of Enginecring and Applied Physice, Horverd Univer-
sity, Cambridgo, Mees, 02138,

The kinetdcs of phosphate veaction with a-MS,OJ and kaolinite {nvolves two steps (1) an
inftlal rapid step, (2) & following slower step )after 24 hours). In the rapid step,
phoephate quickly adsorbs on -A)-O)l surisce sites or 19 precipitated by available poni-
tvely ¢ 0d aluminum fons., 1n the slow step, phosphate rescts with the aluminum
which dfnsolves {rom aluminum oxide or kaolinite snd forms a2 new aluminum phosphste solid
phane, The formation of hexagonal crystals of a new s0lid phase wae verified by electron
microscopy, The x-ray diffraction pattern showed Iines which sre probadbly due to an
aluminum phosphate,

The huterogeneous ronctions of phosphete with a-nﬁo and keoltnite in acid solution af-
ter the {nicial rapid removal atep can bo describe zy the firet order form

S (RO E Ky, [P)

where [F] 4n the total soluble phosphete end t 4o time, The observed specific rats con-
atant hn) 48 higher for Iower pH, higher surface areas end higher temperaturss, At
high pll lapprox. pli>7,5) there i» adsorption but essentially no sluminum phasphute pre-
cipitatian, The slow step reaction rate for a second phosphate addition was higher than
for the firet phosphate additions. For the o Alzo system, & fluoride ion concentration
of 1 % 1074 M decreanes the degree of phosphate FeBoval in the initial rapid step, but
does not decresse Lhe rate in the following slower step,

Buccesnive additions of phosphate to the a-MEo & and kaolinit. systems
show (lint the amount vlrrbonyhne removal in h‘ initial rapid step dacrensss with sach
addirion of phosphiate, This §ndicates the dogree of surtace saturation by phosphate and
the relative acsrcity of exchangeahle aluminum in solution.

0. SFECIFIC ADSORPTION OP PHOSPHATE AND SILICATE AT HYDROUS ALUMINUM OXIDE/ELECTROLYTE
{0.1M NaC)) INTERPACE. Chin-pao Nusng, (Department of Civil Engineering, Wayne
State Universfty, Detroit, Michigan 48202) snd Werner Stumm (BAWAG-ETH, Zurich,
Switeerland).
The sdeorption cheracteristics of ortho-phosphate -ng‘mnn-.(gicu- species on
hydrove 1-A120.. surface from d1lute aqueous molutions (10 M to 10 M) at constant lonic
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strongth (0.iM NaCl) s reported. Phosphate snd silicate lons ave strongly sdeorbed
onto aither positively or negatively charged hydrous aluminum oxide surfaces, resuiting
in a release of protona. The amount adeorbed s apparently pH dependent with s maximus
at 4.5 for phosphate and 9.0 for atilicata. 1In general, the rate of sdsorption is a
function of suspenston pH, tvuldolu:gzconc”tntnno, and total solid surface; the
addition of divalent cations (Be'*, Sr -, Ca'%, Mg ©, Qu(II), Zn(II), Co(II), N1(I1))
haa little effect on modifying the extent of adsorpcion ac 1:10 lovel, but enhanced
adaorption is observed with increase cation concentration (1:1). The mechanimm of
adsorption can be primsrily deacribed by the Grahame-Stern model of ionic doubls layer.

7) THE MECHANISM OF CRYSTAL GROWTH OF CALCIUM PHOSPHATES. G.H, Nancollas amd J.S.
Wefel) Chemistry Dapartment, State University of New York Buffalo, Buffalo, New
vork, 14214.

The precipitation and dissolution of calcjum phosphates frequently poa® important
problems in natural water systems. Their solution deponds upon an understanding of the
mechanisms of thess processes and the ways in which they can be controiled. Moat pre-
vious studies have been concerned with spontanecus precipitation experiments which are
complicated by the fact that nucleation and cxysta) growth occur simsltaneously. In
our work, we have studied the kinetics of crystal growth of both dicalcium phosphate
dihydrate (DCPD) and hydroxyapatite (HAP) under reproduvible conditions of secded
crystal growth, The growth kinetice of DCPD has revealed e second order dependence of
rate upon relative super whereas di lutd is first order with respect to

on. The ramarkable growth inhibiting effects of adsorbed sdditives such ea
pyrophosphate ions can be interpreted in terms of a simple hangmuir type adsorption
isothern an effactive blocking, by adsorption, of the active growth sites at the
crystal surfac The growth of HAP tal place through the furmation of one or mnre
pr having a calci wole ratio appreciably lower than that required
for the finmal orystalline product. The effcote of addirives such ss phosphonate,
magnesiun and other motal ions upon the crystal growth will be discussed.

72, THE BFFECT OF PHOSPHATES AND PHOSPHONATES ON NUCLEATION AND CRYSTAL GROWTH OF CAlL-
CIUM CARBONATR. N.M. Reddy end G.H. Nancollas; Chemistry Department, State Univer-
of New York at Buffalo, Buffalo, New York  142I4.

Characterization pf the rates and mcchanism of calcium carbonate crysts) growth have
n performed using a highly reproducible seeded growth technique. Results of these
investigations indicate that the rate determining step in the growth of calcium car-
bonate, a common Sediment in natural water systems, is a surface controlied reaction.
Precipitation of calcium carbonate in the presence of certain phe and phos-
phonates may play a role in phosphorus exchange betwsen natursl watars and sediments.
Seeded crystal growth experiments have besn carried out im solutions with phosphorus
containing ions. Results of th experiments show that both the nucleation and crystal
growth rates of calciwn carbonate are markedly reduced by low concentrations (>10ppm)

of soveral phosphonate or phosphate ions. In addition, striking changes in calcite
crystal morphology have becn cbearved during spontanoous precipitation of csicium
carbonate in the presence of these ions. These results have been interpreted in tewme
of an adsorption process involving blockage of crysta) growth sites on the calcite
surface by phosphonate and phosphats ions. This adgorption mechanism may be reapon~
sible for both (1) the deoreased rates of nucleation and crystal growth of calcium and
carbonate and (Z) the removal of phosphorus containing ions, i1n natural waters super-
saturated with calciws carbonate.

TRURSDAY AFTERNOON ~ SECTION B - GENRRAL - J. L. Monkman, Presiding

AN AUTOMATED INSTHUMENT FOR THE SYECIFEC DETERMINATION OF AMBIENT WSO, AFHOSOL,
G, Mchdle, Department of Physical Chemistry, Ontario Meleafch
Pasik, Ontario, Cansds.

A scnsitive and selective mothod for the sutomated measurement of smbient H,SO,
acrosol levels over one-hour intervals with a detection limit of ~0.02 ppb is des-
cribed. H Sou acrosol is collected, together with other particulates, on an inert
Nuclepore polycarbonate membrane filter, then sclectively eluted with i-propanol for
auslysis by the bacium chloranilate method. After color development occurs in s
stirred reactor, the excess reagent is removed by filtration and the absuibance is
measpured with a double-beam UV photometer. Experimeats have shown a collection ef(i-
clency of ~95% in the ppb range for a synthetic H,80, serosol with mass median die-
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meiey of 0,74, Oxidation of 50, on the filier is not a problem, nor arc other gascous
pellutaute relained by the filtdr. Interference (rom other particulaie malerisl is
eliminsted by sclective elution of Lue 1,50, {rom the total particulate sample and
vuffeying of tie colovimctrlc system. |f§\n$‘on with j~propancl hes becn shown to remove
.80, aelectively from {11ters containing sulphate »alts in amounts several times
r}«--u»x than amaunta reporied in typical atmospheric particulate samples, Four months
of fiela opevation tu downtown Toronto have proven the basic concept of the method and
the dealpn of Lhe protolype instrument, Average H. so,‘ acrosol concentrations measured
were sdgnificantly dower than those roported from §tndr North American cities, The
weasured W,50, scrosol conceatrations show s siguificant corrciation of concurrent SO,
ovvweuunfnm. but do nol Lear any fixed relationship to the total sulphate content
of tigh-volume suspended particulate samples.

T4, KEACTIVITIES OF COMIMKX MIXTURES OF NYDKOCARRONS ANV NO . S. L, Xopczynski and R.
Lo Runtp, EPA, NERC, DCY, Research Triangle Park, North*Carolina, 27711.

Sccauar of interactions between pollutants, rcaulte from photochemical
studies of mixcs of fndividual hydrorarbons with NO_ may not be generally valid for
predicsdng reactivitien of complex mixtures. In orller to better predict the effects of
various hydrocerhon and NO_ emission controle in the res) atmosphere, photochemicaml
studics were carried out ulling & simlsted aimospheric hydrocarbon mix.

The hydrocarbon wmixer consisted of acetylenc, 5 parafiins, 6 olefins, and 5
aromniics in proportiona found in the Los Angeles atmosphere.

The conplex mixtures of hydrocarbons and NO_ in ajr werc reected for 5 1/2
houre In a large drrediation chamber using witraviolet*fluarescent lamps. The hydro-
CcAThONR werc veaciod at concentrations of 5, 10, and 20 ppaC in mixes containing 2/2
or ) pps B0 . Rate of oxidation of nitric oxide, nitrogen dfoxide dosage, hydrocarbon
connmpﬂun’.‘ cye irritation, snd yields of pcroxyacetylnitrate, formaldebyde, and
oxjdant were measured.

The effec1a of changes in hydrocarbon composition and hydvocarbon concentra-
tion on the varsoun measurca of photochemics) reactivity were evaluated.

7 X-NAY FLUORESCENCE ANALYSIS OF AR POLLUTION PARTICULATES,
ilfrich, P, G. Burkhalter, L, S, Birks, Naval Research Laboratory,

inglon, D, C. 20390 and J. Wagman, Environmental Protection Agency, Research

Triangle Park, N, C, 27711°

X~ray fluorcscence analysis § very rapid and efficient too) for analyxing the
particulate matier filtercd out of ambient air or from the effiuent gases of pollution
sources, The sample collected on filler paper can be uscd directly as the x-ray
specimen bacavae ita mass is small and therclore the contribution to background by
the scattered primary fation i» minimired, Because the particulate sample is thin
nistrin cffects are negligible, at Jeast to a first approximation,

Mrasurenients have been made to establieh sensitivity and detection limita for i :
x-ray tube excilation and crystal spectrometer measurement, as well s for encrgy
disporsion analysic ueing x-ray tubes, first (luorcecers, radioisotopes, and ions
{protons and sipha-particles) to excite the samples. Detcciion limits were the best
for prolon excitation - one 1o 8 few ng/cm in 100 seca ~ but required that the specimen
Ve deposited on & Lhin nity 1 or carbon (ilm which i& not practical for routine
annlyein. Detection linidt for x-ray tube excitation is a few tens of ng/cm? in 100
sces, uning elther a cryatal apectrometer or & solid state detector, making the
technique suitable for annlysis of » wide variety of sample types and elements of
interest,

16 EFFECT OF pli ON THE STOICHIOMETRY OF THE IODOMETRIC DETERMINATION OF

OZONE, Russel) N, Dietsz, Jacob Pruzansky, And James D. Smith,
Brookiseven Natjona) laboralory, Department of Applied Science. Upton, -
New York 11973,

The reference technique for the determination of oxidants {n the air
is the neutral buffered potassium {odide procedure assuming a 131 stoich-
jometry, A spectropholometric analyzer, which measured the absorbance
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due to ozone in the ultraviolet at 254 nm, was calibrated absolutely by
measuring the increase in pressure resulting from decomposition of 1 to
% ozone in oxygen nixtures; the ratic of spectrophometrically measured
O3 to absolute determination was 1.00 & O. 03. The analyzer was then
used to determine the stoichiometry of the ozoneiodide reaction using 1
and 2% KI buffered solutions at pH from 4 to 14 for ozone concentrations
ranging from 50 to 600 ppm. The stoichiometry (ratio of spectrophotomet-
ric to KI determined ozone) at various pH were: 0 80 + 0.10 at 14.0;
0.93 + 0.05 at 12.0; 1,00 + 0.02 at 9.18; 1.04 + 0,01 at 6,86; and 1.07%
0.05 at 4.01. Using a midget impinger, & ‘calibrated colorimetric proce~
dure based upon meuurmenc of the {odinestarch color at 440 nm, and air
containing 0.1 p) collected at 2.5 liters/ minute, the stol Mo‘n:r!
was confirmed to be ixl for neutral buffered K1 determination o en
oczone.

77. AN ALIPHATIC ALDEHYDE COLORIMETRIC DETECTOR FOR GAS CHROMATOCRAPHY, John M.
and Pau) Urone, Environwmental Bngineering, University of Florida, Gainesviile
Florida 32601,

A flowing colorimetric destector for sliphatic aldehydas hss been built using the
J-methyl-2-benzothiaxolone mathod of Hauser & Cummins (Hauser, T. R., Cummins, R. L.,
ANAL CHEM 36, 679 (1964)) and Sawicki at al, (Sawicki, g.. Heuaer, T. N., Stanley, T. W.,
Elbert, W d AMAL CHEM 33, 93 (1961)}, This detector has been coupled to a dual-channel
gas chromatograph with & flame fonizetion detector. Using this system tt has been
panib)- to nmulnncwny analyze aliphatic aldehydes in the presence of other

and bons without the naed for previous derivatisation or
-uun-(va flow switching mechanisme. The flowing liquid colorimetric detector h
studied at various operating conditions and in various configurations to determine the
optimum responsa, sensitivity and detection limic. Sensitivity e in the microgram
range with extension to submicrogram quantities being possible. The combined gas
chromatograph-flowing liquid colorimetric detector haa becn used to study some
reactions of aldehydes and hydrocarbons with mixtures o 2 nd SO, in air. Attempts
have been made to determine rates of reaction for aldehydes in air &nd to correslate
these with other atudies.

78. MAINTAINING AIR QUALITY IN THR VICINITY OF THE SMELTER. [P, Frenti-
INGO, Toronto-Duminion Centre, P. O. Box &4, Toronto lil, Ont-

Three smelters in the Judbury area, two owned by INCO, produce 60%
of the free worlid's nickel. The smelters treat sulfide ore, releasing
pulfur dioxide to the atmosphere. In 1956, a network of 10 SO; monitors
was established within a 40 mile radius of Sudbury. This network has
later expanded to include three fixed and one mobile station in Sudbury.
Again later, INCO designed a warning systcm to detect deteriorating air
conditions. In creating the API, which {s based on S0, and suspended
particulate matter, the Ontario Government sssumed similar air systems
affected London, U.K., New York, Osaka, Detroit and the industrial cities
of Ontario. At API of 50, the Government may request a production cut-

ck. To hasten cut-back, time can be saved only in stack-to-detection.
and this by eliminating from API the COH factor. Cut-back does not
correspondingly reduce ground-level SO, concentration, since a cooler
gas and lower plumc rise is produced. Heating of stack gas is required.
Incorporating this feature, INCO in March, 1971, inaugurated a warning
system, and the record of Sudbury's air quality is now better than that
of Torosto or Hamilton.

79. THE UTILIZATION OF AN URDAN AIR POLLUTION MODEL IN AIR MANAGEMENT.
L. Shenfeld, A. L. Boyer, Ontario Minietry of the Environamsnt, Alr
Qu-lny Branch, 880 Bay Street, Toronto, Ontario, Canada.

A mathematical simslation model has been completed for the urban atmosphere of
Mecropolitan Toronto and has been in usage by Ontario Ministry of The Environment, Air
Quality Branch, for the past yesr. Emission data of five pollutants ~ sulphur dioxide,
carbon monoxide, hydrocsrbons, nitrogen oxides and wuspended particulate matter - h
been treated for three types of sources ~ point sources, area sourres and line sourc
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A point source is s major source in terms of quantity of emission, normally a large com-
burtfon or industrial processing plant. The area acurce sums » large pumber of small
sions, such as from home heating., Line sources sre used to mode) emissions from
major expressvays, The output of the modo) is & prediction of air quality, Normally,
this output is in the form of e contour mep with the isopleths jnln!n{ points of equal
concentrations for s specific time of day. A number of thess predictions will be pre-
sonted and discussed, This paper will discuss the usege of the etmospheric simulation
model as » plenning tool in an sir prog Planning 108 to best
insuro ofr quality goals include considerstion of variable land usage, urban development
industrin) . 8b for point and mobile sources, locetions of
such sources as airports, traffic srteries, incinerators, power stations, and degrees of
eontrol on the sulphur content of fuels.
80. FLUX FORCI: SCRUBDIRS - AN ENGINELERING ANALYSIS. Jhuds Goldshmid,
David Ledth - APY Inc., P, O, Box 71, Riverside, Cs. 92502 and Seymour
Calvert, University of California, Riverside, Ca, 92507

Collectfon cfficiency of particles in wot scrubbers reaches a minimum
for the range 0.1-Jum §n dismoter. Particles in this size range are too
smui) to be collected ef ficiently by inertisl forces, and too large to be
collected efficiently by Brownien diffusion forces. One way to lacreasc
collection efficiency of particles in this range is to supplement inertia
by sdditions] forces which do not arproacb zero 81 the 0.)-1lum particle
sizc vonge, Among such forces are the diffusiophorctic and thermophoretic
forcen, which arc part of the group called flux forces. The magnitude of
these forces ia directly proportions] to the condcnsing vapor concontra-
tion and to the tomperaturc gradiemt, respectively. Thus a detailed ana-
Jysis of the mugnitude of flux forces in scrubhers and their variation
with residence time, requires the knowledge of change of tempcrature and
vapor concentration gradients with time and position inside the scrubber.

The collection efficiency for basic geometrical configurations (such
as hubbles, drops, or liquid sheets) was calculated for comhinations of
inertin, d!ffusxon and flux forces. Predictions werc made for the in-
crensc in collection cfficiency of various scrubbers using bubbles, drops
or liquid sheets. The cffect of the system physical properties
on coldection due to flux forces was slso shown.

FRIDAY NORNING - GENERA)L - J, L., Monkman, Presiding

B1. GAS CONTHNY OF AIRRORNE PARTICULATE MATTER. R. C. Lao, R. 5. Thomas and L. Dubois.
Adr Pollution Control Dir., Environmental Health Centre, Tunney‘s Pasture, Ottawa.
Canadae,

Alr pollutants emitted to the atmomphere can react witk ocher pollutanie or
with normal conntitucnts of the atmosphere. Conscquently, their effect as polluting
agente can he completely different from what coudd be expecicd as originally emitted.
Bince particulate matter can act as o catslyst for some of theae reactions, it secma
appropriate to identify the presonce of gasen adsorbed and absorbed on the dust.
Experimentally, four different samples of dust were pleced in a high vacuum system
and the gasea vere desorbed st four temperatures, room tempcrature, 50° €, 150° C and
250" C. Thc desorbed gancs were collected in Iiquid nitrogen traps and analyzed by
RORA apectrometry.

82, SAMPLE TREATMENT AND PREPARATION IN THE ACCURATE MEASUREMENT OF METALS IN THE
ANALYSIA OF AIR POLLUTANTS. L. Ruhois, J. C. Hilborn, snd J, L. Monkman, Alr
Pollution Control Dir., Bnvironwental Kealth Centre, Tunncy's Pasture, Ottaws.Canada.
$4nce the quantities of metals in airborne pollutants may be low, it can be
difficult to obtain en accurate measurement. When shorter than usual sampling times
are uapd, proporiionately lews malerial may be captured, putting an additional strain
on the annjytfcal sensitivity. An example might be the change from 24 hour sampling
by high volume fnatrument to a 2 hour ssmple taken on paper tape. As the semple
avaslable decreasce in amount, the care or lack of cere taken in sampie preparation
becomes increasingly important as docs the filter and/or reagent blank. The annlyst
mus{ be assured tlat the mctal 15 In & form which can be extracted or made avsilable
for measurement. The {mpurities prescnt in the sawpling medium and in the roagente
must be wnder control at al] timee. Illuetrations are given of the large scale
sccurate annlysis of such airborne mets)s using atomic absorption and polarography.
The seneftivity, accuracy end precision of such measurements ave discussed.
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63, AN EPPICIENT SEPARATION OF BENZO(a)PYRENE FROM BLNZO (k) FLUORANTHENE
AND THEIR FLUOROMETRIC DETERMINATION IN AIR SAMPLES. E,G. Adamek.
Government of Ontario, Dept. of the £nvironment, 880 Bay St., Toronto, Ont.

Canada.

The suitability of various organic solvents as extractants for poly-
nuclear hydrocarbons from particulate air samples was investigated by de-
termining extraction efficlencies and effects on fluorescence by these
solvents. For the fluorometric determination of DaP in air sample
tracts, ite isolation from compounds of similar fluorescence is nccessary,
but difficulties are invariably caused by the presence of BkF. Scpara-
tion of BKF from BaP was only possible by elaborate and timc-consuming .
procedures which are unsuitable for large-scale analytical surveys, llow-
aver, by a fluorometric approximation tochnique, the interference from the
presence of BkF can be minimized, provided that BaP does not greatly ex-
ceod the amount of BkF. M generally more applicable method of determin-
ing BaP is now reported. A chromatographic proceduro has been dcveloped
Ly which BaP and BRF can be separated from each other in & one-step opera-
tion directly from the sample extracts. bseq or simult tluoro~
metric analy: of these two compounds can be done without mutual intorfer-
ence. After surveying these compounds in the air of eight urban communi-
ties in Ontario, attempts have been made to correlate differences and
changes in their levels with a number of environmental conditions, such as
sampling location, wind direction, amount of dust, seasonal variations,
and others.

84. A DILUTION DEVICE FOR COUPLING MONITUKS TO SOURCE EMISSIONS. Jamcs M. llomolys &
Robert J. Griffin, Environmental Protection Agency, National Environmontal Research
Center, Research Triangle Park, N. C., 27711,

The coupling of continuous gaseous source monitors to stacks or ducts ususily re-
quires soms degres of sample conditioning. Conmventional techniques involve extracting a
stack gas sample via a probe and transporting the sample to snalyzers through heated
inert tubing to prevent moisture condensation and loss of sample. The tubing must be
either steam-traced or electrically heatod.Particulate mstter is usually filtercd st the
probe inlet and moisture present in the sample line (often 10-12% H30) is removed at the
monitor by condensation. Such methods sre costly and still suffer from varying degrecs
of sample 1ossos. A novel dovice has been designed and constructed to eliminate the probd-
lem of moisture condensation and particulate entrainment by dilutin! the !u sampie imne-
diateiy within the steck environmont. A rotating perforated-disc placed In the stack gas
stnosphere is used to extract a small volume of gas which is mixed with a motered stroam
of diluent. The nixture can then be analyzed directly by ambient air or source-level
monitors without the need of heated sample lines psrticulate filters or refrigerated
driers, A prototype of the disc-diluter has been designed to encompass a range of di-
lution ratios of from 10:} through 1500:1. The device can be readily inserted through
any standard 3" sample port and requires minimsl maintainance. The choice in using sn
ambient or source level monitor and the appropriste diluting ratio is depondent on the
initial pollutant concentration as well as the moisture and particulste levels. Lahora-
tory and field studies have been carried out using both ambient wnd source level 507
monitors.

85, AN IMPROVED METHOD FOR THE CONTINUOUS ANALYSIS OF ATMOSHIRRIC ALIPUATIC ALDENYDES,
$. C, Barton, £, N, Turner, Department of Physical Chemistry, Onterto Resesrch Foundation
Sheridan Park, Ontario, Canada.

Aldehydes and ketones, although major and detrimental products of photochemical
air pollution proo » have not been studied extenaively. There are no satisfactory
continuous messurement methods for elther total carbonyls or individual aldehydes or
ketones. A continuous adaptation of the 3-methyl-2-benzo-thiszole hydrazone (MBTH)
method, the most widely used and recommended refcrence method for total csrbonyls, is
described. Alr ia sampled continuously through s submorged jet into a spherical, spray-
type acrubber which provides essentially 100% collection efficlency. Long color de-
velopment time, bubble formstion and solution turbidity were the major problems en-
countered in using the static MBTH method. In the continuous method, the use of in-
creased temperature Tesults in cthe formaldehyde-MBTH reactfon and subsequent color de-
velopment being completed in approximetely 3 minutes. Bubble formation and turbidity
have been eliminated by replacing the ususl oxidizing solution, ferrlc chloride, with
an acidic ceric ammonium sulphate solution, This also provides a self-cleaning action
which eliminates solld deposition in the apectrophotomoter cells, A small multiple-
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channel penstaltic pump 16 used to meter the reagents and to matatain a smoothu and con-
stant 1lquid [low through the system. With an air sampling rate of 2 l.min"l and an
atr/1tquld contact ratio of 1000:1, the detection limi¢ of the method ts Spg.m~? (as
fornaldehyde), compared with reported average concentrations of 50 ng.md {q urian
areas,

B6. MONITORING CARBON MONOXIDE IN AMPTENT ATR Robert S. Ajemian, Great Lakes Stecl
Ecorse, Vetrolt, Michigan, 48229.

Interest in amblent carbon monixide levels resulted from the concern over the
establishment of eir quality standards. Due to this intereat, # method was developed
utfiizing equipment available in most laboratories engaged in an »ir sampling program,
The method does not require the purchaso of {nfrared detection systems, will yield
reliable data, and uses a sequential alr sampler and plastic bags.

Samples were collected fn the plastic bags over & tweaty-four hour poried and
returned to the laboratory for analysis. The concentration of carbon monoxide in the
sampling bags was determined by the catalytic conversion to methane and snalyzed using
a gas chromatograph with a flame ionjzation detector. A comparison of amhitent carbon
monoxide levels obtained using this sanpling technique and the infrared analyzee will
yield comparable results. Although the carbun monoxide concentrarion was determined
by gas chromatography, the analysis could be made with {nfrared equipment ff availabie.

87. COMPARISON OF ANALYTICAL METHODS TO MEASURK AMHIENT CONCENTRATIONS OF NITROGEN

DIOXIDK AND NITRIC OXIDES. R. K. Stevens, T. A. Clark, R. Baumgardncr, and J. A.
Hodgeson. ENVIRONMENTAL PROTECTION AGENCY, National Environmental Rescarch Center,
Research Trisngle Park, N. C. 27711.

Recently, the Environmental Protection Agency has developed two chemiluminescent
proceduras t! are capable of measuring wub-part-per~millfon concentratlons of nitrogen
dfoxgde (NOz) and nitric oxide (NG). Both procedures are based on che chemilumincacent
reaction of NO with ozone (03). supported by the conversios of NO7 to NO. One technique
1s designed to operate at X to 3 Torr pressure, whereas the second method measutres the
Juminescent reaction of NO and 0, at about 300 Torr. Theame two procedures sre compared
with the clansic colorimatric Saltzman and Jacob-Hochheiser methods. Other principles
evalpated during this study were based upon second-derivative spectroscopy in the
visible region, (4480 R) and upon microcoulometry,

Correlation ol measurements batweon instruments, in addition to a detatled study of
maintenance requirements, calibratfon stability, snd typical rvesponse patterns, will be
presented.

88, STANDARD REFERENCI; MATERIALS T'OR AIR POLLUTION AND GAS ANALYSLS
irnest E. Hughes and John K. Taylor, Microchemical Analysis Section,
AnnI?TT?ET‘CKEi&?TFy Division, National Burcau of Standards, Washington,
P €. 20234
The incroasing imporctance of tho analytical chemistry of the atmos-
phere and its natural and unnatural componcnts has emphasized a critical
shortage of gaseous standardreference materials., The National Burcau of
Standards is cngaged in a8 program (o produce such reference materials for
a number of major constituents and pollutants., A aumber of materials uve
currently being investigated and a smaller number have alrcady been mide
available as NBS Standard Reference Matcrials. Oxides of nitrogen, high
concentrations of sulfur dioxide, carbon monoxide in air and propanc in
alr arc nearing completion while atmosphcre concentration of oxygen and
carbon dioxide, and mcthane in air are alrcady available. Sulfur dioxide
ermcation tubcs are also available. The lack of extensive data concerps
?ng the stability of gas mixtures and the necd for development of methods
of sufficicnt accuracy for primary certification and methods of suffli-
cient specd and precision for final certification arc among the factors
which rosults in a long delay between recognition of the need for such
standards and the {inal distribution. In some cascs special containers
and devices are required to producce satisfactory standavds. An important
part of the development of standards of this type is long term stability,
The history of gas mixtures up to five ycars of age have been compiled.
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89, EVALUATION OF NEW OZONE MONITORING INS FOR N
ATMOSPHERES, T, A ﬂlrk R. Baumgardoer, K. lron. and R. K, Stevens.
mumnrm. PROTKCTION AGENCY 1 Envir Center, Reasarch Triangle '

Park, N. C. 2.

The thosi)uminescent reaction between ozone and ethylene is the reference method
cited in the April 30, 1971, Federsl Register for the me
tratlons of ozone. Three new tical procedures cepable of measuri
willion concentrations of oeone have recently become commerciel
betng con an alternsie hods The moer principles ai
weasuring the second derivative of the asbeorbance of osone with respect to wavelangth
at 2638 Ry (2) divecc messurement of the attenustion of the 2567 A band ascribable to
ovsone; and (3) the decowposition of omone on an aluminum aurface, which produces light
energy proportiona) to the oeone concentration. This report describes the gemeral
performance characteristice of each of these new monitoring procedures end correlstes
their to ambient fona of oeone to that of the reference method.
Descriptions of oslibratson procedures and stability as well as typical response patterns
of the aeversl monitoring princip.

90, FINE PARTICLE BMISSIONS FROM AUTOMOTIVE BMISSIONS CONTROL CATALYSTS - PRELIMINARY
INVESTIGATION - Niliiee D. Baloord, Research & Development Unit, New York State
Department of Bnvironmeniel Conservetion, Albsny, New York 12201,

High mmber wnum.nuonu (D105 particles/cc) of condensation nucied have been
induced from siysts conteining chromjum, copper, and nicke) under
»ﬂ!luom similor to cnn of sutomobile ummt. lnll nwlu of commercial formue
1ation or N0, prepared in the
New ant State D.B.C. Jaboratory, have been inve, lgut-d tnd found to nit fine
particles under » renge of controlled conditions: 150 to 8000C, in 3K CO tn Ny snd
In synthetic automobile exhaust (pulsed flume combustor product stream) at flow rates
of spproximetely 500 co/minute. It is postulsted that metel cerbonyl forwstion mey
occur st the Jower temperature renges. Metal carbonyls, being unsteble et moderately ele
veted temperstures,decompose leaving finely divided metel or metsl oxide perticles depend

1ag on the prevalling oxygen partisl pressure. The fine particles are detected with o
condensation nuclel detector which counts gll submicron sized particles lerger then
about dismeter. Subsequent experiments with GE R ch te:
using surface lonization interfeced with magnetic
conclusively the smiesion of the fins chromium co
copper chromite snd corroborsted our initiasl obse tions suggesting potentislly
hezardous particle emiasions from certasn catalysts being considersd for use in
sutomotive wnissions control systems.
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