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ENVIRONMENTAL CONTAMINATION BY PCB:

The PCBts -~ polychlorinated biphenyls -~ & group of substances
with widospread industriel use were found tv be preseni in most
biological systems by the Swedish chemist Séred Jensen in 1966,
The dincovery was quite accidental, A number of unlmown cubstane
oes interfered with analysis of DDT in biological samles, Dr
Jensen was able to identify these as PCBis and discovered a con~
tamfivation that may be more harmnful than that cauwaed hy DOT,

This issue of Environmental Planning is devolied to a reviev of
the PCB problem in Sweden and to a presentation of the firet
practical method of disposal of wastes coninining PCB:s, This
was presented recently by the chemical company SUPRA,

Yhat is DPCB?

As indjcated by the name, polychlorinated biphenyls I'CD is a whole
roup of substances, In the biphenyl molecule (fig 1) tho hydrozen
M).can be replaced with chlorine (C1), Figure 2 pives on exemple of
a molecule in which G atoms of chlorine have replaced hydrogen, Theo-
retically there are some 210 different polychlorinated bhiphenyls. Those
found as environmental contaminants usually have 4 to 8 atoms of ohlo—
»ine, 0f the 10% theorctically possible with this number of chlorine

atoms 20 bave so far been found in pature.

PCB: 18 perhnps the moai siable group of organic substances that exints,
Stability increases with an increasing number of atoms of chlorine, The
stubility is the main rcason for the industrial use of PCB, ICD can le
boiled with sirongly allaline solutions or with sulpburic acid or nit-
ric acid without breaking down, If the molecule contains more than A

atoms of chlorine it will not bum or oxidize at ordinary tenperatures,
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In 1929 the electrical indusiry introcduced ICHB in condensarn and hieh



because PCB is non-flammable, IC is now used in a number of diffe-
rent pnints to make them non~flarmable and resistant to chemicals
and oxidation., Y! is used in ship bottom paints as an anti-fouling
agent, Approximntely £0 = 85 % of all pleasuse craft and 50 - 60 4
of the lnrger ships use paints containing PCH, Table 1 pives tlie
approximate use of I’C3 in Sweden per year,

Discovery of PCB ns nn Mnvironmental Conlaminnnt

As mentioned above, PCB in the enviromment was discovered acciden~
tally by Dr Stren Jemsen. A nwaber of unidentifiable sulbstances ap-
peared during analysis of biolegical material for DDT. Several dif-
ferent exnlanations were thoushit of and tested, It was armued that
Jengen had found metabolites {break-down products) of DDT. Analysis

. of material from museums shiowed that the unlmown wmubstances were nre=
sent in feathers of vhite tailed eajles from 1942, DT was introduced
in Sweden in 1945 and first appears in wuseum wnterial from 1647,

A white tailed cagle found dead provided the solution, The un'mown
cubstonces were present in sufficient guantities for analysis by mass
spectrometry. This showed the substances to he PCB:s,

Jater analysis of various species of animnls has showy PCH to be pre-
sent in mosl ecosystems, particularly those of the marine environ-

ment, Table 2 pives some fimures for the VCR content of animals from
the Maltic and the west coast of Sweden. In table 3 comparison het-

ween Lhe concentration of ICD in scals and herring {rom the southern
and the northeim Ualtic is mode, (In both tables the figures for DBY
are piven in bracketa, The conccntrations are in millxgrums pee wilo=
('rnm of hssuo - ppb)

n
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Table 2 also rives a rourh indication of the concentration of IPCB in
ibe food chains in the Dnltic, Figure 3 ahows the relation betwenn
the snhecies in table 2 and the pathways that PCB is transmitied by,
The accwnlation in food chains is cansed hoth by the extremely high
stability of I'CB and its high soludility in fat,

Lifeetls ol I'CD

The acute toxicity of I'CH is not extremely high, There is a relation-
ship beiween toxicily and chlorine content which has led to different
maximum permissible conceontrations in ajir for different degrees of
chlorination, For the I'Cil:s with a higheyr nuwnber of chlorine atoms
the miximum level in air is 1 milligram per cubic meter of air, and
for the ICPts with lower chlorine econtent it is 0.5 mg/eu m. There
is no maxjmum level for PCB contamination of food ns  yet,

Typical symptoms of 1'CH poisoning are fatty degcneration of the liver.

Onc case of mass death of salmon fry .in a hatchery showed this typi-

cal picture and the PCD source could be traced to anti-foulins paint
used in the hatchicry.

Effects on workers handling PCh:s have been reported and include va-

1ivud dimge Lo e SiGN apart trom the [iver demonaration mentyoned
above, Tt is estirated that the nverage Swede has a concentration of
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mu which vnrios betwcen the_limits A_mg to 0,5 g per lg bodywelight.

Damage to c)uc)mn t.-mbr_vos and inhidhition of Mrtching occurs when 0,01
m)l of PCN is injected into exgs. Thesc experiwents have not been fol-
lowed up in onder to test the lowest level at which these effectlm oc-
cur, .

ICh:s (and DDT) are now lmown to activate the metabolic enzymes of the
Jiver, The consequence of this is an increased breakdown of certain re-
productive hormones, which could result in chnnres of the reproductive
rote in animals and man,

Sources of I'CB Contamination

‘Most of the PCD which reaches the environment comes from waste products
from industrics using ICH, Until recently no methods for disposal have
existed, Large but unlmown amounts seem to come from incineraiion plants
through which ICD, as mentioned enrller, passea completely unchanged . in-
1o the ntmosphere. : ’

Small but significant amowits of I’CD'are probably used in ofl furnaces
as I'CB often looks like ordinary mineral oil, "

New Method for Dispo.snl of I'CB

Necently the Swedich industrial group SUPIA presented a method for I'CD
diaposal which shows great promise,

ICB disposal is a by-product of an arrangewment for re-use of wanto oil
which SUPPA put into operation at the amnonia production plont in Iwum-
torp in central Sweden, O

The ammonia production uses large amounts of heavy mineral oil which is
converted mainly to carbon monoxide and hycropen, This i3 done at ox~
tremely hipgh temperature (1 400 degrees centigrade), The gas mixture
underygovs various forms of treatment, Among these is washing out of soot
particles, These arn then cxtracted from the water and enters the pro-
ceng once avuin, The result is that very small amounts of wasto are pro-
duced finally.

The extremely high temperature used in converting oil into process gns
results in breakdown of many of the contaminants of waste ofl, The Ne-
tional Envirenment Protection Moard llesearch Laboratsry has made care-
ful wnalyses of the wnsic products and of process gas at various sieps,
They discovered that PCB was one of the substances that had been brolen
down,
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Necyeling und Disposnl in One Pnckage

In co-operation with a firm of consulting ecngincersa, Terra Nona, an in-
ventory of waste 0il in central Sweden vas earried out, The results shor-
=2 4hat lor amaunds would Lo availudbie if a smitanie orpamyzation

volorge an

for collecting the eil could be orpanized, This has now been done, The




Invivonmental plamning 26,1070 4 . . . &

organization, Neci, delivers oil to SUPRA under contract., Waste ofl
i collected {rom induatries, parazes, municipalities ete, A system
which permits collection of quite Amall amounis from each individual
subcontractor has been organized, 0ils and wasle products containing
PCB are colleeted and odded to the process, The method scems to show
great promise as a model for solving several serious environmental
problems in an cconomically attractive way,
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Fipg, 1 Fig. 2 ‘
Diphenyl molocule PCB moleenle with 6 atoms of chlorine

Table 1 .
Consumplion of PCB in Sweden, metric’ tons per year

. ’ ‘b
Transformers and condensers 450 - 500
PVCwpaint and other paints : 55
Ship boitom painte (anti-fouling) 15
Jointing compownde 35
Table 2

PCB (oand DDT) in some animnls, milligrams per kilogram of body fat (pph).

West const Baltic (southern)
ren T PCB DnT -
Musgel (Mytilus edulls ) 2 (1) T (6)
Herring (Clupea harensus) 0.7 (2.1) 7 (17)
“Salmon (Salmo salar) 2.9 (31)
Guillemot (Uria alge) enps . 250
White tailed engle (VMaliaetus
albicilla) : 14 000 (25 000)
M
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Compnrison of PCP content of seals and herrinz from southern and northem Haltic
in milligrams per Xilogram of body fat (pph). DDT is given in brackets.

Southern Daltic Northern Baliic (Bothuinu '

Grey Senl (Malichoerus 30 -(130) -3
fryous)

nea)

(120)
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Food web relation between certain Baltic species (see table 2 and 3). Rroken

lines indicate transmnission of environmeninl poisonm such as DDT and PCR %

the white tailed eapzlo through carrion of the other specics,

MCNS 062967



