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i gerry Duwrlke esicdue Chemistry Branch, bepartment of Health, Educatic:,
and Telfare, ?ocd and Drut Administratica. Washinzton, D. C.

& zzoper, by Judith Armour and Jerry Burke of this lsboratory, was prescrnted
at the 1970 meeting of the AQAC and will te published in the Januzry, 1971

. issue ¢ the JAOAC.
4

- Behavior of Chlorinated Nophtholenes in Arnalytical Fetzods
E fer Crganochlorine Pesticides and Polychlorirated Biprenyls

J : Abstract

Chlcorinated nashihzalenes, industrial chenm .cals with properties simi
tc polychiorinated biphenyls {(FC3), are recovered by the Food and D
ristration's methceds for multiople pes?icide residues. 'These
erials cculd interfere with the gas chromatographic determination cf
several crgznocalorine pesticides. A silicic acid colunn chromatograzsnic

; Frocedure previously developed to separate PCB from pesticide residues,
3 cariiculariy DST and its analogs (drmour J. and Bur?e, J., d40iC )
5%, 751-765 (1570), has been found to also sérarate calerinated

nazzihihalenes from the ccmmen crg “nocnlo.-ue pesticides.

em s b ar hrbbeimn

Sernard M. Milrern uuuede Cromartie, V‘lli i L. Reichel, ané Andre A.
1 Beliisle, Burzau of SDO Fisheries an Wildlife, Patuxent Wildlife
Resezrch Center, Laurel, Maryland 208210
Semi-cuantitative Determination cf Polychlerirated Biphenyls

ir Tissue Samples by Thin Layer Chromatograpay
{Accepted for publication in JAOAC, Spring, 1971)

Abstract

m s described for the analysis of polychlorinated tizasnyl

(PCB) .compcunds in tissue szmples. Cleanup by hexane-acetcnitrile

rar rz and Florisil column charcmatezraphy are performec ox sarplcs
rrior to oxidative treatment to convert DDE to DC3P. PCB's are tren

- Geterminegd seni-guantitatively by TLC. No prior separation of PC3's
Irem chlcerinated pesticides is recuired. The lower limit of sensitivity
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R. G. Vebo, FWJA, Southeast Yzter Lnoboratory, Athens, Geormia

Solubilities of PCh's

The sclubilities of the icdentified ccmpoients of Aroclor 1221 irn water

at roem temperature (24+ 1°C) were deternined. Excess of the pure

ccoponent was ecu:;lbratec vith one liter of distilled water for at

least 15 rours, with occasional shaxluu. Tae mixture was filtlered throuzh
a sintered glass filter of Fine porosity' and 500 1l of the filtraie was
extracted with hexane. The concentrated hexzne extracts were analyzed

by gas chromatography. Biphenyl, L-chlorobiphenyl, and 4,4 -dichiorcbiphenyl
cculd zlso be determined by uv fluorescence. The latter technLque

was applicable to the saturated aqueous smolution as well as to the hexane
extract and provided a check on the extracticn efficiency. At least

four determ.naticns were made for each compound, using a statistical
design. Zach block of four simultancous runs included z pair made with
the same sclute but using hot and cold wi ter for the initial equilibration.

Analysis of the dzta is not complete but the final values are expected

tc be withinl50)% of the following values:

Biphenyl 3.0 mg/1 ) «
2-chloro- 1.6 mg/1

h-cqloro- 1.0 mz/2

2,2 -Dichloro- 1.0 mg/1 .
2,k"-Dicaloro~ 0.5 =g/l -

4, 4" -Dichicro- 0.C3 mg/l

Composition of Arochlor 1221 and 1254

The ccuposition of Aroclor 1221 was estizated by gas cnrcoatograzhy cn
S52-20. The detecvor sens*tlv"ty to the individual components was crecited
with standard solutions of the pure coxpcunés so far zs these have beern
identified. The Coulson conductivily detector gave the most ccnsistent
response but did not detect bipaenyl. The flame ionization detector
vicked ur biphenyl but gave variable resconse tc the chlorinated ccmpcunds.
In the follcwing tadble, the percentage of bipheryl was determined frecz

the ratio of biphenyl to 2-chlorobi 3he1"l anéd the remaining veight
percentages were derived from the vou-son results:

Biphenyl 18

‘ 2-Chloro- 31%

- 4_Chloro- l9b

2,2'-Dichloro- 7%
2,4'-Dichloro- 20 %

4, 4'-Dickloro- 3”

Ain unidentified dichlorcbiphenyl elutes between 2,2'- and 2,4'- which
ccmprises perhaps 5% but a standard is not available for calibration of
the detector. The peak ascribed to 4, L'~ also includes a contribution
frem some trichlorchbipnenyl material.

Gas chromatograrhy of Aroclor 1254 on &' x l/l" of 6% SE-30 using a
Coulson cdetector gives nine mcasuracle peaks. Tom the area of each
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pvezk and the number of chlorines in each pezk (determined irdeperdently

bty mass spectromeiry), the weight vercentage of cach material can e
calculated: 5. . #C1 o wey

1 BER

2 5 12 o

3 5 18

b 2 23

5 6 14

) 6 12

7 6 9

8 6 2

9 - 6 1

Detector Iesponse for Components of Aroclor 1221

The Coulsor conductivity detector evrear.: to respond linearly with the
amount of crlcrine in each PCB. Fluorescence resulis are highly ver-
iable with some ccmponents giving no response at all. Cur cata zlso
indicates thai the relative response of the fiame ionizati cn detecior
(vased on biprenyl =.100) and electron capture detectors (2,4'-
respcnse = 100) veries considerably from compound to cox pcunc'

Cormzound FID ECD N i
Biphenyl 1Co -0 )

2-C13P 70" " 20

4-C15P €0 7

2,2'-DC3 ;6;: : 19

2,41-DC3 24 100

4 4+.DCB 13 17

Fer additicnal information on solubilities, percentage compositicn
LIS S X ]
cr datector response, please contact Dr. Tom Hoover, 404-546-3185.

Chemical Icentilicatioa of Ihdividual PCB Isomers

In the lzst newsletter we reported the icentity of several components
cf Arocler 1221. Ve also assigneé these mzterials a relat've retention
index based on their retention times on 6' x 1/4" of 8% SZ-30 at

200°. Ter example, the index for 4,4'-c-chloroalp“enyl is 0.L41 under
irese cecnditions. We postulated that the peak at 0.32 was 2,4 -

This has teen coanfirmed. We have also shown by comparisca of tze R
spectra of knowns and the Arocler fraction that in 1242 the peek at
0.41 contains at least three componenis: 4,4'-; 2,5,2'-; ané 2,%,2'-
The pesk at 0.46 contains 2,3,2'- and nrobably another comncrent as
well. There is reasonably good GC and IR data to suggest that 0.5k
ccntains 2,5,4'=- and 2,4,4'-. Capillary GC-MS shows that the ped

at 0.58 cecntains at least three separaie materials, two teira-chlcro
iscmers and a trichloro isomer. This latter material has been pezitively
identified as 3,4,2'-. The GC retenticn times also indicate tha

3'- 3 Loy 2.4,2v b~ ang 2,45,5,2',5'- may be preseni in peaks

G. )2 O 41, O. 09, and 1.19 but rno IX data is available to confirs this
yet. .

(3
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of the Aroclors mixed with synthetic PC3's shcews that
i, k'=; and 2,5%,6,2',4',5'- are not in Aroclor 1248.

1]

2 4

Workx is in upreosress to identify some of he teira and pentachlcro- ¢

iECcners.

A feu of these materials have been purified and are available in cne
"il’igram or larger quantities. If lack of pure PC3 iscmers is the
rmajor obstacle in anyone's prozram, please contact Dr. Ron Webb at
l‘l’ol‘r-J‘TD-)Lu Ve

STEVIRONIENTAL CCCURRZNCT AND FATE

Calllnul

Yater Chemistry Laboratcry, Universit,

CGilmzan D. Velih ccms-eued hig Ph.D. thesis cn "The Znvironmentzl Chemistry

of tae Chiorcbirhenyls in the Milwaukee River' in iugust, 19670. Cozies

‘s thesis may be ct for short term loen by writing
ctizined frcm the Ann Artor

ves . N
is »rovidzs cata on the ax

T
Lee. IMicrefilis ccrie
5

ma 3

;v Service. This tn S cunts of I3
cundé in the Filwaukee Xiver water, slankticn, end fish. Alsc,
traticd of BCB in municizal axnd

is vroviced on concezn
te water effluents. s

or. Veith cn the major scurces
ZC>'s i: tnh Creen Bzy region of Leke ¥ichizan and ccmpositicnal
the commercially prerared mixtures of the PC3's in the
envircnment. I particular, the chemical anc biological cegradaticn
of tre FPCE's will be evaluzted inoan effcrt to predict the fate ¢l th
cozzounds in the enviroament. Aééitional studies nave been initizted
in the cevelopment of chemical coxfirmation methods for the PC5's.

INTEIRACTICNE AND UPTAXE STUDIES
Dr. Daniel V. Arderson, Bureau cf Sport Fisheries and Wildlife,
Dovig, California

rameepymm e -

4

em planning some PC3 research wiih Bob Risebrough this spring znd wili
te involved in brown pelican resecsrch. We are interested in PC3-~D33
interactions, re: eggszell thinning, etc.

DSW 282615

B T L ks I T e D R e e e s

STLCOPCB4063944



 PCB dewslebter. 5

David L. Stallirg, Burean of Sport Fisheries and Wildlife, Fish-Pesticide
Research Laboratery, Columbia, Misscuri

We have teen successful in vreparing radicactive 35Cl—Aroclor 1248 and
1255 by neutron irradiation. Using these materials to evaluate the ~ °
cleaznup proczdure reported by Armour and Burke (JACAC, 53, No. 4,

pp. 761-768, 1970) less than 2 percent of the PCB's were cresent in the
vesticide fraction. Fish PCB uptake studies are currently underway usin
the radicactive materials. Whole body residues of 2-4 uz/s resulted from
3-day exposures of channel catfish to 4-10 ug/l of each PC3. These data
are frcm a six week PCB exposure of bluezill and channel catfisia to
Cetermine residue changes upon uvtake and to examine tke vossibility cf
metabolism by fish. Data from PCB feeding studies is not yet available.

TOXICLITY

G. Heath, J. W. Spann, J. F. Kreitzer, and C. Vance, Bureau of Syor:
heriss and Wildlife, Patuxent Wildlife Research Center, Laurel, Meryland

YIffects ¢ Polychlorinzted Biphenyls on Birds" Presented at the 15%h
fel. o)

International Ornitholcgical Congress, The Hague, Netherlands,-Seont. 1570.

Abstract -

six iechnical rolychlorinaied tirhenyl (PC3) compoun

Toxicities of és
(Mensante Cenpary's Aroclors 1232, 12k2,.1248, 1254, 1260, and 1282)
ware studied on venned rmallards (Anas plaivrhynchos), pheasanis
(Paasizrnzs colchicus), bobwrite (Colinus virginiznus), and Japanese
guail (Cciurrix coturnix) at the Patuxent Wildlife Research Center,
Lazurel, arylandé. LCzn's expressed as ppm of PCB in dry feed, wvere
deterzized for 2-week=old birés fed trezted diets for 5 days. Arccler
toxicity, gererally less than that of DDT, was found to be positively

cerrelated with chlorine percentage (last two digits of Aroclor rumbder).
The joint toxicity of Aroclor 1254 and DDE on Jzpanese guail was
additive, not syrerzistic. Low dietary levels (25 and 50 ppm) of
iroclor 1254% produced no measurable reproductive effects on mallards

axd bodwhite.

David L. Stzlling, Bureau of Sport Fisheries and Wildlife, Fish-Pesticide
.Laboratcery, Colurbia, Missouri

Ye have made prozress in the PCB toxicity testing and azre including
three tables which summarize owr findings for both acute and chronic
bicassays with fisn and invertebrates. (See following & pages.)

DSW 282616
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Burcau of Sport Fisheries oncd VWildlife
Figh=Pesticide Research Lidborztory
Rouze 1, Columbiz, Micsouri 65201
Novewmber 12, 1970
& . .
Aroclcer™ znd DOT toxicity to Invertsbrates
Biocsszy Exposure TLgs
. s a D . .JTI
Coupounc Crsanisn tyge (days) (=2/%)
Aroclors 1242  CrayZfisn static 7 30
(R 1nes e . .
Lroelor= 125% Crayfish static 7 iCOo
Aroclor® 1254 Crayfish continucus-flow 7 &0
DDT Crayfish static 4 100
R .
Arocilox® 1242  Scud continvous—flcu 4 10
Aroclor™ 1242- Scud continuous—-flow 10 5.9
Aroclor® 1248  Scud static 4 52
Aroclor® 1254  Scud static 4 2,400,
TIT Scud static -. 4 3.2
e
DT Scud continudis—flow 5 0.9
ATocior®™ 1254  Glass—-shrimp coatinvous-flow 7 3.0
ooT Glass=-shrimp static 5 1.0
DOT Glass—shrimp contiavous=flow 1.3
L] @ ~ . : ans
Aroelos~ 1242  Dragonfly static 7 coo
P
Aroclor® 125¢  Drzgonfly static 7 1,0C0
A:oclcé§)12é2 Damselfly continuvous-ilow 4 503
-3 R 1os 1 . ,
Aroclor®y 1254 Damselfly continuous—flow 4 200
. DoT Darselfly static 4 55
z

Scud (Gz-zarus

foselatus), Gl

Dragonfly (lzcromia sp.), D

DSW 282617
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Fish~Posticide Research Laboratory

rol hewsletter

7
dcute toxicity of scveral A:oclo:®to selected fiches.
Temnaratuzre S6hr TL3p

“‘.‘:oclo:® Spacies (C) (ug/1)

1221 Cutthroat 3.9“3'. 1,170
1232 Trout 8.9 2,500 .

1242 3.9 5,430

1248 S.9 5,750

1254 8.9 42,500

12€0 8.9 €0,900

1262 3.9 50,000

1268 3.9 50,630

4465 3.9 5Q,000

5442 8.9 50,000

5460 8.9 50,000 "

s G

1248 Channel catfish PN 6,CCO

1254 1s.3 12,000

1248 Bluegills 13,328 278

1254 13.3 2,740

G Syafrs Dreaism

b5 alkaliaicy, 159 ppm; pH, 7.6 _
€. p1xelinity, 35 ppm; pH, 7.1

DSW 282614
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risn=Pesticicde Research Laborztory

2C3 MNewzletter a

Chronic toxicity of Aroclo:ég)to three fishas®.

Aroclor™ S$secies 5 day 10 day 15 day 20 dzy 25 day 30 caoy

12621 Raizbow 109 39 - - - -

’ 1 ’ trouc

1248 51 - - - - -

1254 156 8 - - - -

12469 - 249 9% 21 - -

1242 Bluegills 154 72 54 - - -

1248 307 1€0 76 10 - -

1254% - 443 204 135 54 -

1269 - - - 245 212 151

1242 Caznnel - 174 107 - - -
catfish

1248 - 255 127 - - .-

1254 - - 741 300 113 =

1260 - - .- * 296 166 137

- -f“
1248° Bluegills 137 76 | - - - -
b .

1248 Chaanel - 94 57 - - -
catiish

DT Rainbovw 2.26 0.87 0.26 - - -
trout

Tezparature, 20°C;

Tenpezcture, 27°C

alkalinity, 2603 pH, 7.4 ~ Cowstent-Flow beazsiy

relininary bioassays

DSW 282619
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Fish-Pesticide Research Lzboratory
C8 HNewsluver g

timazel ctize for DT and

s
50 percant of selaczad fishes

Conceacsration
Chanical (ng/1)

Aroclor 50 7.2 11.7 - 15.8 -
124 :

Arocloll 50 5.2t 13.0 12.9 22.7  16.8
1243

ﬁ'\\ .
Aroclor> 50 8.3 27.5 - 27.6 -
1254

o ’
Aroclord 50 16.8 36.4 -~ 59.3 -
1250

1 ConsitnT Tlox
Prelicz: .ary bioassays - L

Y

N
R ORI , . e =y
Chrenic effects c¢f Arccler 1243 or -Ezie Trout (work unit 3)
The exvosurs of immature lake irgut tfo A“oc’c* 12L8 will ceo <
thirce mere montas. _Crowih continues to b2 vetter in tne conirol lots
thar in the Aroclord-ireated lotis. in; the first 7 menths, lske
CL. reCC‘ ring conircl food gre ir2s more than those receiving

o N
smounis of PC3 i: dlets, Hortality wes al c

hizner in <he PCB-treated lotis.

& y ciine (+251) uptaizg, by laie
trout, after 6 ronins of exsosure, ests thzt iroclor™ siimulzced
thelr rmetartolic rates. Serun cort concentraticns in all treatnenc
crouns were depressed 353 to LiE. rasulis ingly that dietery
doses of 1.2 {o 12 mzg/kg of Aroc 48 4n natural or svnt 1etic diels
Zal well ixnfluence oh“c*c~ulat1 o in fish, and their zbility to tclerzte
5%
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