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.ENVIRONMENTAL CONTAMINATION BY PCB:

The PCOis - polychloxrinated biphenyls - a group of substances
with widespread industrial use wera found to be present in most
biological systems by the Swedish chewist Soren: Jensen in 1966,
The discovery wos quite accidental. A number of unknown tubstan-
oes interfered with analysis of DDT in biological samples., Dr
Jenson was able to identify these as PCBis and discovered a coue
lamination that moy be more harmful than that eaused by DT,

This issue of Environmental Planning is devoted to a revievw of
the PCB problem in Sweden and ‘to a presentation of the firct
practical mothod of disposal of wastes containing PCD:s, This
was presented recently by the chemical company SUPRA,
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As indicated by -the name, polychlorinated biphenyls PCB is a whole
roup 0f substances, In the biphenyl molecule (fig 1) the hydresen
?H)‘om be replaced with chlorine (C1), Figure 2 gives an exacple of

a ‘molecule in which 6 atoms of chlorine have replaced hydrogen. Theo-
retically there arc some 210 different polychlorioated hiphienyls, These
found as environmental contominants usually have 4 to 8 atoms of chlo~
rine, 0f the 104 theorctically possible with this number of chlorine
atoms 26 have so far been found in nature,

PCB 18 perhaps the most stable group of organic substances that exists,
Stability increases with an increasing number of atoms of chlorine, The
stability is the main reason for tho industrial use of D, ICB ean bte
boiled with sirongly alkaline solutions or with sulphuric acid or nit-
ric acid without breaking down, If the nolecule contains more thun 4

atoms of chlorine it will not Lum or oxidize at ordinary temperaturcs,
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In 1929 the electrical industry introduced ICD 1. condensmers and hirh
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decause PCD is non-flammahle, I'CN is now used in a number of diffe-
rent paints to make them non-flarmwable and resistant to chemicals
and oxidation, Y+ is used in ship bottom paints as an lmti-foulma
agenl, Approximately 80 - 85 4 of all pleasu.e craft and 50 ~ G0 %
of the larger ships use paints containing PCB, Talle 1 gives the
approximate use of PCB in Sweden-per year,

Discovery of PCB as an Invironmental Contaminant

As mentioned above, ICB in the environment was discovered acciden~
tally by Dr Séren Jensen, A nuwnaber of unidentifinble substances ap-
peared during analysis of biological material for DDT, Several dif-
ferent exulanations were thoushit of and testod, It was argved thai
Jensen had found metabolites (broak-down products) of DDT. Analysis

. of material from museums showed that the nnlmown substances were nre-
sent in feathers of wvhite tailed eagles from 1942, DDT was infroduced
in Swoden in 1945 nnd first appears in musenm material from 1447,

A white tailed eagle found dead provided the solution. Tho unlmown
substances were present in sufficient quantilies for annlysis by mass
specivomotry. This showed the substances to be PCD:s.

Latler annlysis of various spacies of animals hins showy PCB to be pre~
sent in most ecosystems, particularly those of the marine environ-
ment, Table 2 pives some fimmres for the JCB content of animals from
the Baltic and the wost coast of Sweden, In table 3 comparison bet-
ween the concantration of ICD in seals and herring from the southorn
and the northemn Daltic is mude, (In both tables the figures tor DT
. .are given in bmcketa. The cnncentrntlous are in milligrems per ki
o gttt ke e
gram of tissuc = ppb). pr’ ‘ Tgm i
Table 2 aleo pives a yough indication of the concentration of ICD in
the fond chains in the laltic, Figure 3 shows the relation between
the snecies in table 2 and the pathways that ICB is transmitted Ly,
The accumilation in food chains is cansed hoth hy the extremely high
stability of I'CD and its high solubility in fat.

lhll‘lb\

Ptfects of PCB

The acute toxicity of ICD is not extremely high, Thare is a relation-
ship between toxicity and chlorine content which has led to different
maximum permissible concentrations in air for different desrees of
chlorination, For the ICB:s with n higher number of chlorine atoms
the maximm level in air is 1 milligram per cubic meter of air, and
for the I'Clis with lower chlorine content it is 0.5 mg/ou m. There
is no maximm level for I'CD contaminntion of food ns yet,

Typical symptoms of I'CD poisoning are fotty degcneration of the liver,
One case of mnss death of salmon fry in a hatchary showed this typi-
cal picture and the ICD source could.be traced teo anti-fouling pnint
used in ihe hatcliery, .

Effects on worlers handling PCB:s have bLeen reported and include va-
sivun dwnage Lo iite siin apart irom the liver asgonerntyon meptyoned

g

above, Yt is estimated that the average Sweds has & concentration of

MONS 085137




@ o i b < ame Amiamon SCis eSS LMEALUIIMUNERA DAWIMIGG BUZAYT 3T LT

v

G- secyy
TCD which varies between the limits 4 mg to 0.5 g per kg bodyweight.
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Damagge to chicken embryos and inhibition of hiiching occurs when 0.01
ml of PCB 1is injeeted into ezgs., These experimcents have not been fole
lowed up in oxder to test the lowcst level at which those effecis ocw
our, $

ICU:s (and DDT) are now knowm to activnte the metabolic enzymes of the
1ivor. The consequence of this is an increased brealkdown of certain re-
productive homiones, which could result in clm.n;;u- of the reproducth-e
rate in animals and man,

Sources of PCH Contamination

‘Most of the ICD which roaclics the ervironment cowes from waste products
fyom industries using FCB, Until recently no methods for disposal have
oxisted, Large but unknown amounts secm to come from incineration plants

‘ ' through which ICD, as mentioned earlier, passes completely unchanged.in-
to the atmosphere, N

Small bu(: signiticant amounts of PCB' are probably used in oil furnaces
as I'CB often looks like ordinary mineral eil, ©

Now Method for Dim' osal of ICB

“= Nogently the Swedish industrinl group SUFRA presented a method for PCB
disposal vhich shows grut promise,

FCD disposal is & by-product of an arrangement for re-use of vaste ofl
which SUFRA put into operation at the ammonia pmdmtion plnnt in Kvarn-
torp in contral Sweden, R

The ammonia production uses large amounts of heavy mineral oil which is
converted mainly to corban monoxide and hydrogen, This is done at ex~
tremely high temporature (1 400 degrces centigrade), The gas mixture
undergoes various forms of treatment, Among those is washing out of soot
particles. These are then extracted from the water and ontors the pro-
cess once again, The rnule is that very small amounts of waste are pro-
duced finally,

The extremely high temperature used in converting oil into process gas
results in breakdown of many of the contaminants of waste oil, The Nn-
tional Bnvironment Protection Hoard llasearch Laloratory has mode care-
ful analyses of ths wastc products and of proceas gas at various steps.
They discovered that PCB was one of the substances that had boen brolen
down,

085134
Ngoycling and Disposal in Ono Pnackage MONS

In co-operation with a fimm of consulting engineers, Terra Dona, an in-
veptory of waste oil in central Sweden was carried out. The results show-
od that large Gitd would Le avaijuble if a swifanie orpanization

for collecting the oil could be ormanized. This has now been done, The
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organization, Neoi, delivers oil to SUPTA under contract. Waste oil

is collected from induntrlu, rarages, municipalitics ete. A systom
- which permits collection of quite  amall amounis from each incividunl

suboontractor has been organized, Oils md waste products contajning

PCH are collected and sdded to the process, The method scems to show
. great promise as & model for solving scveral urio\u environmental
o problems in an ecconomically attractivo way,

.
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Biphenyl molecule

Tadle 1

Fig, 2 .
PCB molecule vith 6 atoms of chlorine

Conswaption of PCD in Sweden, mtrﬁf tons per year

Transt and d .
PVC~paint and other paints
Ship bottom paints (anti-~fouling)

Jointing compounds

Table 2

’ 450 - 508
53
15
35

PCB (and DDT) in eome animals, milligrams per kilogram of body fat (ppd). )

Table 3

Vest const Baltic (southemn)
, PCB DDY PCB DOT :

Mussel (Mytilus edulias) 2 (1) T (6)
Herring (Clupea barengus) 0.7 (2.1) ' 7 (17)
"Salmon (Salmo salar) 2,9 - (31)
Guillomot (Uria algo) ezge 250
Wnite tailed eagle (Ualiaetns
albioflla) : 14 000" (25 000)

Covparison of PCB content of seals »mé herrinz from southern and northem Baltie
in milligrams per kilogram of body fat {ppb). DDT is given in brackets,

" Southern Bnltic

Groy Seal {Halichoerus 30

frypus

Rorthemn Baltic (Bothoiax
(1.0}

-{130) 13 (120)
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Yood web relation between certain Baltic species (see tadle 2 and 3), Droken

- - Iines indicate tranwmsission of environmental péhon. such as DDY and PCB to

the white tailed eagle through carrion of the other species.
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