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FIGURE 3.
Pattern of production and use ol PCBs* ®
i i TABLE 1
. - The World's Major Producers of PCB
- 401 Total OECD
Bs Producer Counlry Tiadename of PCB
é Monsanio U.S.A. and Aroctor®
x . - Great Britain
or Towlus.
g DP::B.' ) Bayer Germany Clophen®
‘g U.S. transformer Prodelec France Phenoclor and
- + capacllor Pynlzn:@
£ 201 PCBs
_1:2 Kancgaluehl Japan Kanechlor®
g ®
E Mitsubishi- Japan Saniotherm
@ Monsanto
Q 0 us. cag-cnor .
PCBs Callato taly Fenclor®
Consumptio Sovol U.S.5.R.
1 1
1965 1870 1975 1880 Chemko Czechetlovakia
Yoar
*in the U.5., 196578
*in DECD courtries, 1873-77
TABLE . .
Sources, composillon, and uses of some PCB replacemenlt fiuids
Malecial Manudsciver Compasition Uses
Paratfins .
RTEmp RTE Corp. {U.S)) High MW puritied paratiin Translormer dielectric
PAQ 13CE Uniroyal (U.S.) Poly {1-oclens)

Esler-based malerlals

Pentaerythvitol aliphalic eslers +
aromalic triesters
Benzyl neodecanoats
Di{2-elhyihexyl)phthalate +
1,2, 4-vrichlorobenzens

Capacilor dieleclric

Translormer dielectric

Capacitor gislectric

Capacitor dielectric; components
hava olher uses

Isopropyibiphenyls
Diisopropyinaphihalenes
Phenylxylylethanes }

Butylated monochlorodipheny! sihars
Isopropylchiorobiphenyls

Capacltor dielectric
Electrical uses and in pressure-
sensitive copying paper

Capacitor dielactric
Elecurical uses

Midel 7131 Micanile & insulators
Midei 2211} Co. [UK) }
Faradaol 100 Asea (Sweden) '
Dialektrol I Ganeral Eleclric {(U.S.)
Aromalics
-Wemcol Westinghouse (U.S.)
KMC-A Kreha Co. [Japan)
SAS-?SS} - Nissekl Co. [Japan)
SAE-296
C-4 Cow (U.5))
Chloratkylens  Proddlec (Franca)
Sllicones
SF 97{50) General Electric (L1.S.)
DC-561 Dow Corning (U.S.}

Polydimethylsiloxanes

__'68 _

Translormer dislectirics: several
otheg uses



LTABLE 3
Microbial degradalion of PCB replacemenls and of PCBs
under comparable condilions

Materlaf System sno iaie of degradalion
\TEmp Bacienal cullures: 50% in 7.7 d a1 20 °C
Aigeis E. coliculture:
compleie {no condilions lisled)

aradol Unacclimaled bacleria: 100% in 2 d
Yemcol River dis-away: B0% in 2d

Sewage sludge: 60% in 1 d

Sewage sludge: 100% in <7 d
MC-A Aclhivated sludge: 30-B0% in 28 d

}

Aclivaled sludge: BOD,p 62 % theorelical

C8 (Unspecilied) Activaled sludge: <5% in 28d
-4

islextrol Il Componenis:

DEHP Activaled sludge: 31% in2d
Pond walet: 20% in 28 d
1,2.4-7C8B Waslowaler: 44-100% In 135d
hioratkylens Aclivalod shudge: no rales quoted; producls
idantilied R
TABLE S.
Acule oral toxicily of PCB replacemenls and PCBs 1o rats
W torlsl LDso (yhs™ ')
Paratins
PAO 13CE >40
Eslers
Faraool 100 25
Dislextrot Il 4
Aromatics
Womcal 3-5}
Arpclor 1016 1.6
KMC-A =5
SAS Mixtures 1.8
C-4 > 10}
Unspecilied PCB 16
Sliicones

Varlous high MW sliicones >30
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TABLE 14,
Bioaccumulation and clearance from verlebrales of PCB
replacemenls and ol PCBs under comparable c¢ondilions

Blosccumuisiion Clasrance hall.iNe
Material iaclor (o siemilar)
Wemcol (4-Isopropyibiphenyl} NA® <20% residuss in 48 h [rat)
KMC-A NA  ~ 55-270h (ral)
“PCBs NA Varigble with slructure,
up to 27 d [ra1)
Dlelekirol It Components:

DEHP 150-800 12d @ 25 °C (minnow)
1,2,4-TCB - ~1000 =30d @ 12 °C{vou)
C-4 ~300 33-44h @ 12 *C (vroul)

KMG-A 200 56h @ 25 °C (carp)
Chioralkylens ~1000 J8h @ 25 °C (carp)
PCB (Clophen A-50) ~10* =20d @ 22 °C {(goldlish)

“ NA: Nol available

TABLE (.,

Acule loxiclty of PCB replacemenls and PCBs o aquallc
organisms

Malerlal Organiam 38-h LCyp (ppm)
Eslars;
Mida! Rainbow trout 13X 10%

Faradol 100  Unspaclfied lish Moderalely toxic

Dislektrol I Bluegitl 11
Minnow 16
Aroclor 1254 \Minnow 1
Aromatics: .
wamcol {Blveglll 4
. ATrouwt 25
KMC-A Yellowlail 2 gk~ LDy, Inraperioneal
C4 Minnow 15.4
Sliicones Bluegill >10 000
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pathways of PCBs by Alcaligenes BM-2.



Table 7. In Vitro Degradation of Aroclor 1254 at Three
Substrare Concentrations by Pseudomonas /008

Aroclor concentration (ug / liter)

Time 10 pg 100 pg 1000 pg
interval Mean % degraded’ t standard error
(days)
22 942 66 312299 387232
60 B39 138 6.9.82 10.1 631.2+23.1
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Figure 5. The metbuliam of sromatic compounds by Peevdemanas, For naphihalenc. R
¢ for 2emethylnuphihnlene, R = CH,. R in purenthesis represents alicrnative pos-
sibilitics. The cnzymes, discussed in the text, are: (1) nuphihalene oxygenuse: (23 1.2-
Uihydrexynaphtimlene uxypenasc: (533 salicylaldchyde dehydropenase: (4) salicylale hy-
droxylise: (51 cinechol 2.3-oxygenasce: th) 2-hydroxymucunic senviifdehyde dehydrogenase:
(7} d-oxalocrotonate tavtomerase: (8) 4-oxalocrotonnie Jecarboxyluse: (¥)
L-hydroaymuvonic semialdehyde hydrolase: (10} 4-hydroxy-Z-uxovalerate aklolase: (11)
catechol 1.2-oxygenausc: (12) eis gir-muconiic laclogizing enzyme.
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Figude I; Farmavion of catechol (111} from 2-Nuorobenzunte 1) cainlyzed by
Fseudomonus 3p. in un amimosphere containing equal quanltilics of ™0, and "Q,. The
propesed cyche peroxide mermediate (1} is in sccord with the nrygen labeling found in the
catechol. Frym Goldman Caopyright 196Y by the Americun Association for the Ad-
viancement ol Science.
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FIGURE §. Metabolic conversion of 4-chlorobiphenyl by Rhiroput jeponicus
and Achromobacier,
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FIGURE 9. Metabolic conversion of biphenyl by teveral microorganisms.
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