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Introduction I .
il KA

Polychlorinated biphsnyls (PC2s) ara industrial chemicals of vide use and now mown to
«e widely distributed in the envirsmeat. The ccnnsroial products an* complex clrtursa of at
leist 61 differect substance«. Ime to their extras* stability in ecological syrtens, the* use
of ?Hs is now restricted to sealed systems line capacitors and transferrers. However, prior . }
to 1572, ?C2s doe to their food thermal and chemical stability were used in a variety of
other application*; in particular the use as heat transfer fluids and casting wires v-is

associated with tho themri stability.

<— e+

7<ry closely related *o the PCHs are the p'»sl/orcriintsd biphenyl* (Plus), sene cf which
hn* bee.t onod as flan* r*ton-rants. Of special ir.tsne.vt is Hire Marcir I~-c or Fire- Master
ees-s yrnc- -«re shown tc c::ni3t nnialy of 2,a,;,2’.4"',5'-hauabtrn;.iphinyl.~ Intoxication

tn this ?12 has beer. d_r-iroiy associated with n wiie-opread arricci.rural calamity in.
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Quartz ninl-aspoulss were zads from quartz tubing uxirg a g-an-oxygen burner; the lengths
of these ampoules were 25-30 the internal diameters 3*4 122 4 the ralur.es 0.3 nil. Esing
a ricro-syringe, 10 "1 of a standard solution (corresponding to 10 or 100 u* compound) was
placed into the tip of an ampoule. After conplete evaporation of ths solvent with the aid of
a slight vacuus, the arpoules ware closed using a very small flare; care was taken. not to
heat the tips containing the compounds. ‘Die volume of 0.3 rl air in an arpoule was kept
approximately constant. The molar ratios of PC3 to oxygen in an arpoule were about 1:75 and
1:7.5 -°r arounts of 10 and 100 ug of FC3, respectively.

The quartz mini-arpoulea were placed in an electrical oven (nax. terp. 1CCO C) preheated
to temperatures ranging from 550 to 350°C. The tenperature vas controlled with a thermocouple
in an arpoule placed next to the samples. Heating periods (tire between placing a sample
arpoule into the oven and removing it) were kept constant at 60 sec. The tire required to
heat the mini-arpoules up to a tenperature 'within 20°C of the preset value was around 55 see,
the tine of a sarple at actual pyrolysis tenperature thus around 5 sec.

liter removing and immediate- cooling to roon temperature, the tips of the arpoules were
broken and 200 yl of benzene added. 1 2-ul aliquot was used directly for analysis. Further
dilution was required for samples with low decomposition of PC3s to overcome overloading
effects of the zC-Xx5 system. Some sarples were eleaned-up cn an aluoina-cicrocolunn, using 2l

and 53> methylenechloride in a-hexare to separately elute ?C3s and PCTFs.12

OC-iTS Analysis

Analyses were carried out or'a Fimigan 4000 quadrupole GC-M3 instrument equipped with
electron-impact ion-source and a Fimigan 6111 data-systen. 07-17 glass capillary columns of
2p and 5" r length (O.36 im ID) were ccupled via a platinum interface leading directly into
the ior.-scurcc. Tns colum conditions ware an follows: 1CTC, 2 nin isothermal, 15°/=in to
145°, 5'/=i~ tc 2JO0CC fer the 23 n 07-17 column; 100°, 2 min isothermal, 20°/3iu to 160°,
2*/mi= to 2;0° for the 50 c O0V-17 column; helium carrier gas at C.20 and 1.40 at, respec-

tively. Samples ware splitlessly introduced with ths vaporizer at 2cO°C.
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L Tespezatuta Dacezposition PCITs forrad® () : k’é
2 (°c) 2 tot=a-CDF |panta-CIF ré
i 550 22 0.5 . 6.1 1R
: 600 50 0.5 0.3 ff
650 94 0.35 0.35 :i
; T00 > 99.99 < 0.01 < 0.01 £
850 > 93.99 < 0.21 < 0,01 2
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+ 1 tetxa- and ) panta-COF isooer formed
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i Tha forz=aticn of p=nta=- and hexachlorstec=ens was obs=zved v:'ith 20tk |PC5 isozers at
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temperatiras of 650°C (0.05%) 2ad 700°%C (0.5-1%). Tze lovax clﬂa::{uted taczena3 would have
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ascaped datsction .(alutiom fzoa =2pillaxy celumn prior to siasting of MS seamning). Eath,

senta- and haxacklazchenzezs wve=za decomposed at aso"c.
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hexacxlozotipheryls, %o 2,4,5,21,47,68'=haxzgchlerobipianyl

2,4,5,2%,4' '5"13°='=) .

Tatla 3 ~ Pyrolvsis o2

.-'\:acl.ur 1252 {n ouartz =!

was datactad (<

-
“

175 relative ta thy

+ cozbinad valuag of all isomers of 3 FCIF

In Table 3 the razalts of the pr:olrsis' of Arceloxr 1254 in

Mono- to panta~CDTs weze found at 550-550°C at levels ra=ging

maxizne groumtz Zzuad wezw at 550°C. Taking, into comridemation tha

ckiomiratad biphenylols zr paszaidle precuwsors wera idaztified at ]

-

f£ilen of “he zmount of TIZTs pTssani.

In Piguze 2 zas3

Ioigamtsgrazs of pyrolyzed Arecles
ta=3le) o2 a §9 @ OT=17 Fiaas eapilla=y coluzn z2ze shouz. Tas

? YO P aa T S

then S zimor FOLTs 22 e chsesvei. They the

23ikie lssmari) 4 tke zinsa-IDTs. Simse 2,4,3,20,4

|
elutizz cf

zcac- (1

|

tha tazparziuzs sange of

sozavhat higher thea the statad values. o penta- or hexachlorohbenzens

as=sunt

up %o 308

=a=neuleg f
Terp. =t. Dezop.. POFs fc]z:.:d‘ Ga)
__(_Q_C)_ L) () Zero= 31~ t-_-'rl_- | ta4=a~ nentaa
556 19 12 0.25 0.€3 olso 0.75 0.20
" 10 50 0.02 0.49 ol.'zo ¢.70 0.15
600  1co 45 0,10 0.40 o‘.‘ro 0.50 g.12
n 10 s0 < 0.01 0.16 ol.zs Q.35 0.05
650 10 50 ‘< Q.01 0.02 olla 0.25 0.12
" 10 58 0.01 0.12 olzs 0.12 < 0.02
700 100  >93.9 <0.0L <0.01 <001 <0.02 <0.02
n 18 >99.9 < 0,01 £ 0,01 . «<£0.01 <| c.02 < 0.02
850 160 2>99.9 < 0.01 «<0,01 0.0 -é 0.02 < 0.C2

550-8507C an2 levels of 10 and 100 ug are reported. At 550-§50°C, itha deccrosition at tha
100 pg-lavel ranged £z 125% %o 90%, at the 10 ng level f=ca 80 'c::I 92%. izasior 1252 was
co=pletely desizoyad at tazparatures of 7uo°c and above, These decczpositioz values a=a tawad

on tha hexachlorobirheryls present., Tha dacomposition of the lower chlerimatsd dipka=yly vas

stgcted 1t acy

tr:;mra‘mn.. dg2in, lowaz chlczinatsd bezzenes wvould have escaped dastectio=.

£roz 0.1-0.57. T==

=2 PC3 re=aTared

a’zor ;yrolysis,. the %otal yield of FCDT3 ransel fo=o 2-23%. In aiditiocn tp PCDFs, ralye

LeTalz of aporaii-zzely cae

|
1254 (10C 23 at £26°, claamad-up

Talaz a=d

4| skemoratiszlly

| . .
2 .-..'.'.'-‘:eza:hlc:lai:igzec_f: iz aza of tze
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In cass of the mijor lsccacss,

cacplate ET =333 syecira. i1l zass

ion ¢lustezing due to 4hs chlorine

lysis of addisinmal gammgiadg

Ia 3pi% of bvaing pas=tly
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thae diascrate PIITS candd

spectra szoved intezss

- forzed from 2,4,6,2',4%,8"=kezactlorobighenyl was not fou=d

18 not cozpletsly sepa~ated o= tuls column from amother tatTa-CDF

43 be

e idantifled

117

main barxacklorabipkenyls iz Axsclex 1254, it is of interass to confirz the z-esence of

2,3, 7To8-20tra-CaT azd of the &wo penta-CIFs in this co=plsar zixture. Tas 2,3%,7,5-teira~CDP

is3zs>, | T tet=g-CAP

presazt.

ey
v

Trming

=s5lacular ic=s witz the eixjoected

isotopas and the charaztazistic fragmesntztion for FCIFs

in e exvircomeat, thay Rave Saen i:‘.tntin.mi in £17 asa
tndustzial heating facflteten,t>*1* Moreover, Sigaya=ma et 2l
e7als of FCDPz la she 373 awsseiated with the Yusho gesifast Ia
4he zaiz sczpomests war alis fue 2,3%,7,8-tesra-Clr.
2amed, lazge voluo
tTazmsforzazs and eqpesitsizs. Ia Swedan the azou=t nov in uze in e

itzerland assszling <

with formation of MT=COCL amd .\:*,-ccc1412.

cant de foxmed in a reasTamgemams, 4t 7oo°c, tha tetrachlozshiphernyl vas
and oo PCTSs vers found, Fira—aster BP-§ vas zlsa ccxplataly desizoyed at
Dew compounds vera for=sd, one of which could te a tstratze=zdibenzofuran
major frag=sat !4’-3:2; otkes frag=ents M -Br and %*.C02z). Ia analogy with
2C3 isomam, Lt seszs most likely-that it is the 2,3,7,8-tat=a-30F

equal t3 tha acount of tetra-CI® foxmad fzom the cozrespszding PCR,

Cancluainns

The zesuits raporiad in this paper sugzest that unceztzalled

ipportant envigoozeatal sguzse of the haza:doua PCETs. Alizsuzh PLDEs =awe

& -
-

16

u
»
"

. e

a5 of FCZs ara st
Az

usvay Ty

.

4ddi%ticnaly wa have studiad the pyrolysis ef 2,6,2',5'-tatrachlopebisha=yl and of
Piramastar 3P~ (m2inly 2,2,5,2' ,4',5'-t;znbmmohiphanyl). Tasrachlorobipzazyl forzad at

550°c one di- and ome tri-fhF isomew at levels of 1.6 and 2.5%, re=peciimely. The tri-CDF

co=zletely destroysd
7¢2°%¢, but at 600%¢

7480, B=,;
corraspending

-
-2

tne asou=+ formed is about

bumning of ECHs ¢21 Be an

- de
-

yat tasn found

aunicipal izsizarators and

1
.'5 have fexud =izhly incraased

Jaza= iu[ 1323, and oce of

£41]1 1= uszs, espacially in

ziesT3

i3 abtout 2500
s=e Tuiss Tedaral

‘.'Ia

digpomal 28 BPC33 ghosutd sazelfelly
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