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In tro d u c tio n

Polychlorinated biphsnyls (PC2s) ara in d u str ia l  chemicals o f vide use and now mown to 

’« •  widely d istr ib u ted  in the e n v irsm e a t. The ccn n sro ia l products an* complex c l r tu r sa  of at 

l e i 3t  61 d if fe re c t  substan ce«. Irne to th e ir  e x tr a s *  s t a b i l i t y  in eco log ica l sy r te n s , the* use 

o f ? H s  i s  now r e s t r ic te d  to sea led  systems lin e  cap a c ito rs  and tra n s fe rre r s . However, prior 

to 1572, ?C2s doe to th e ir  food thermal and chemical s t a b i l i t y  were used in a v a r ie ty  of 

other ap p lic a t io n * ; in p a r t ic u la r  the use as heat tra n sfe r  f lu id s  and ca stin g  w ires v-is 

a sso c ia ted  with tho them  r i  s t a b i l i t y .

7<ry c lo se ly  r e la te d  *o the PCHs are  the p '» l /o r c r i in t s d  b iph en y l* (P lu s ) ,  sene c f  which 

hn.*» bee.t on.od as f l a n *  r*to n -r a n t s .  Of s p e c ia l  ir.tsne.vt i s  H ire M arcir I~ -c  o r Fire- M aster 

• • • - •  vrnc- -«re  shown tc  c : : n Ì3 t  n n ia ly  o f 2 , a , ; , 2 ’ . 4 ' , 5 '-h a u a b trn ;‘. ip h in y l.~  In to x ic a t io n  

tn  th i s  ?12 has beer. d_r-iroiy a s so c ia te d  with n w iie-o p read  a r r ic c i . ru ra l ca lam ity  in.
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Quartz n in l-a sp o u ls s  were zads from quartz tu b in g  u x ir g  a  g-an-oxygen burn er; the lengths 

o f  th ese  ampoules were 25-30 the in te rn a l d iam eters 3*4 1=2 ^ 4  the ra lu r.es 0 .3  nil. E sin g  

a  r i c r o - sy r in g e , 10 ^1 o f  a  stan dard  so lu t io n  (co rresp on d in g  to  10 o r 100 u * compound) was 

p laced  in to  the t ip  o f  an ampoule. A fte r  con p lete  evapo ration  o f  ths so lv en t with the a id  o f 

a s l ig h t  vacuus, the arp o u le s  ware c lo se d  u sin g  a very  sm all f l a r e ;  care  was taken. not to 

h eat the t ip s  co n ta in in g  the compounds. “Die volume o f  0 .3  r I  a i r  in  an arpoule was kept 

approxim ately  c o n sta n t. The m olar r a t io s  o f PC3 to oxygen in an arpou le  were about 1:75 and 1 :7 .5  - ° r  arounts o f 10 and 100 ug o f FC3, r e s p e c t iv e ly .

The quartz m in i-arpou lea were p la ced  in  an e l e c t r i c a l  oven (n ax . te rp . 1CC0 C) preheated 

to tem peratures ran gin g  from 550 to 350°C . The ten p eratu re  v a s c o n tr o lle d  with a  thermocouple 

in  an arpoule p laced  n ext to the sam ples. H eating p e r io d s  ( t i r e  between p la c in g  a sample 

arpou le  in to  the oven and removing i t )  were kept co n stan t a t  60 se c . The t i r e  re q u ire d  to 

heat the m in i-arpou les up to a ten p eratu re  'within 20°C o f the p r e s e t  value was around 55 see, 

the t in e  o f a sa rp le  a t  a c tu a l p y r o ly s is  ten peratu re  thus around 5 se c .

l i t e r  removing and immediate- c o o lin g  to roon tem perature, the t ip s  o f the a rp o u le s  were

broken and 200 y l  o f benzene added. 1 2 -u l a l iq u o t  was used d i r e c t ly  fo r  a n a ly s i s .  F u rth er

d ilu t io n  was req u ired  f o r  sam ples w ith low decom position  o f PC3s to overcome o v e rlo ad in g

e f f e c t s  o f  the ZC-X5 sy stem . Some s a r p le s  were eleaned-up cn an a lu o in a-c ic ro c o lu n n , u s in g  2Ji

12and 53> methylene ch lo rid e  in  a-h exare  to se p a ra te ly  e lu te  ?C3s and PCTFs.

OC-iTS A n alysis

A nalyses were c a r r ie d  out cm" a F im ig a n  4000 quadrupole GC-M3 instrum ent equipped with 

e lectro n -im pact io n -so u rce  and a F im ig a n  6111 d a ta - sy s te n . 07-17 g l a s s  c a p i l l a r y  columns o f 

2p and 5^ r  len gth  (O.36  im ID) were ccupled  v ia  a platinum  in te r fa c e  le a d in g  d i r e c t ly  in to  

the io r .- scu rcc . Tns co lu m  co n d itio n s ware an fo llo w s : 1CTC, 2 n in  iso th erm al, 1 5 °/=  in  to 

1 4 5 °, 5 '/= i~  tc  2J0CC f e r  the 23 n 07-17 column; 1 0 0 °, 2 min iso th e rm a l, 2 0 °/3 iu  to 1 6 0 °,

2 */m i=  to 2 ;0 °  fo r  the 50 c  0V-I7 column; helium c a r r i e r  gas a t  C.20 and I . 4O a t , re sp e c ­

t iv e ly .  Samples ware s p l i t l e s s l y  in troduced  with ths v a p o r iz e r  a t  2cO°C.
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Bain bexacfcloroblphenyls i s  Ara c iar 1254? i t  i s  o f in tor a s i  to confirm the presence of 

2»3?7»S-tatra-CD? a s i  or the two panta-CDFs in th is complai mixture. The 2, 3»7?6-teira-CHP

i s  not completely s«paratad os th is column. from another tatra-CD? 

forsed froB 2, 41^ 2 ' , 4 * to’ -bexaghlogoblghenyl vas not found to h«

isomer.

present.

She tetra-CDP

In case of the major isemsrs, the discrete PCITs csnld he id en tifia i
V

by marrai r  g

cosplete £1 aass spectra, i l l  sa ss  spectra showed Intense milecular lens with the expected 

ion clustering due to the chlorine isotopes and the characteristic fra ^ e sta tio n  fo r  rCDFs 

with formation of K+-CCC1 and M+-CCC1-C12.

Pyrolysis of additional ccmso*^d<i

idditionaly ve have studied the pyrolysis of 2(6t2' fS>-tetrachlorchi;hsnyl and of 

Pireaaster 2P-6 (naisly  2, ¿ , 5, 2 ' ,4 * 15, "haxabroaobiphanyl). Tatrachlorobtphasyl formed at 

550°C one di- and one tri-CD? isoaer at levels of 1 .6 and 2. respectively.  The tri-CDF 

cast he famed in a rearramgesant. i t  700°C, the tetrachlorsbiphenyl va3 completely destroyed 

and no FCDFs were found. Tiranas ter  B?-o was also completely destroyed at 

new caapausds vera formed, one of which could he a tetrahrcncdlhenzofurzs

7C0°C, hut a t  600°C

(K +-480, 3 r 4 ;

ca jo r fragrant h+-3r_ ; other fragments M+-Br and M^-COBr). In analogy vlth the corrasponding
I iPC3 isorex, i t  seess s e s t  lUcsiy*that i t  i s  the 2 , 3?7»S-tatra-3DFi Tho amount forsed i s  about 

•quai ta the asount of tetra-CE? forsed frem the correspcndisg PCB,

of PCBs can he an

Conclusions

the results reportad in this paper suggest that uncontrolled burning 

ioportant anviromental ssurce of the hazardous FCDFs. Although PCBFs have nst yet been found 

in the enrireosent, they have been identified in f ly  ash from municipal incinerators and 

industrial heating f a c i l i t i e s . M o r e o v e r ,  fisgayama at al.~^  have feurd highly increased

L 'c3* and one oflevels e f PCSFs in the r 33 associated with the Tusho accident in Japan in 

the rain components v is  a l30 the 2, 3»7,3-te sr2.-C lF .^

In spits of being partly banned, large volumes of ?C2s are s t i l l  in use, especially  

transformers and eapariters. In Sweden the amount now in use in capaciterà is  about 2500 

tons; a J i r i l s r  xmeunt applies for Switzerland a c tsr iirg  zz a survey by the Swiss Federal 

Of f i »  c f >¿hlie £>itlth. It ir  «vidant that a l l  disposal of ?C3s I h s u l i  be carefully

783127

GEKP 010316



«
i - — ■ /->

Ho. l 119

13- I .  O li* , P . l .  7 « iaa u l«a  and 0. H utain jer, Cr.gnsaahgre. 5, 455 (1577).

1 4 . E .S . Buaar and E .-P . B oashaxdt, K i t t .  G*b. L » l » - s n i t t a lu n t » r s . u . ~v j . . in  jr r *sa

(1972).

15« J .  K. rurataun * and Y. Kaauda, P u ll. Syringe. Contan. T o rlco l.»  15» 9

<1976).

16. C. 3 ap î*, A. Gara, H.H. Bua*r and H.-P. Boashardt, Ccenosnhgre. 2J1 (1977).

783128

o
f f l

oL Oi—*

.7 .«
.'T •t S
> .r

-r,D
.. ,¡̂ -o

" I;ÜS
;V t>r ic!-

«Vir-.  ns  ï;t v«'- -c

m
■ y •_»>- 
^£-=ra - - :
ü*r*W

| S c-t

rV*f--;*.*»>* —
'S"

f c 'á f r
LM,v-“ ’j w -
 ̂ y « ’*

•25*.• « .  -m

!L S 'S2 Â - Ï
P í S tV

^¿■ V^L

" x l& ' iZ.-i —i." ,vui“ '  . >V ̂


