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1. Introduction. 

Thc risks PCBs present to the environmeni and human heallh are well documented. The 
conlribulion of coplanar PCBs to the TEQ value of certain environmental .samples may equal , or 
exceed, that of the 2378-sub.stiluted PCDDs and PCDFs. PCBs in thc environment may originate 
from previous industrial use of the.se compounds or from thc products of combustion'"' '. 
This paper presents basic information on the compo.sition of commercial PCBs. 
HRGC-HRMS analyses''* was pertormed on a number of commercial PCB samples; Kanechlor 
(Japan), Clophen (Germany), Aroclor (USA), Chlorolen (Poland), Sovol (Rusia). Information wu.s 
obtained on individual PCB congener.s, as well as thc relative abundance of each congener group. 
Additionally, levels of coplanar PCB were determined separately after an HPLC carbon column 
clean-up. 

2.Materials and Methods. 

Aroclor was purcha.sed from Supclco(USA) and Kanchlor formulation from GL Science in Japan. 
Clophen, Chlorofen and Sovol formulation were a gill from Dr. Kannan , Institute of Marine 
Re.search, University of Kiel, Germany. 
PCB .standard solutions containing both native and "C-labeled internal standards were obtained 
iVom Cambridge Isotope Laboratories and Accu Standard Inc.(USA). 
Individual congener and congener group analyses were performed on a lOppm solution of each 
PCB .sample after thc addition of 'C-labelcd internal standards. Coplanar PCB analysis was 
preceded by an HPLC carbon, or aluminium o.xide, chromatographic slep to .separate thc coplanar 
PCBs. 
HRGC-HRMS was perfoimed on a KRATOS Concept 32 MS with a Shimadzu GC I4A fitted 
with a DB-5 (60m, 0.32mm, ().25nm) capillary column. The MS was operated at a resolulion 
>12,(X)0 in an atlempl to reduce thc interference of liagment ions lionn higher chlorinated PCBs 
with lower chlorinated congcneis. Two ions were monitored lor each congener group and isotope 
ratios were compared lo the theoretical values. Individual congeners were identified by 
compari.son to reference standard .solutions and published daui'*'̂ '. 

3. Results and Discussion. 

Filiure I .shows homologue piolile of the commeicial PCBs analysed on a weight % basis. Alsi) 
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Figure 1. Homologue Profiles of Commercial PCB Samples, 
(All dala are on a weighl % basis) 
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I 7 Indicator Congenors =14.7 %ol Tolal PCBs \ K a n e C h l o r 3 0 0 57.8% ol Tolal PCBs 

17 Indicator Congeners = 17.5 %ol Total PCBs I KaneCh lOr 4 0 0 54.9 % ol Tolal PCBs 

17 Indicator Congeners =35.3 % ol Total PCBs \ Kptr tQchlnr 5 0 0 66.9 % ol Total PCBs 

7 Indicator Congeners =31.8 % ol Tolal PCBs | K a n e c h l o r 6 0 0 64.0 % ol Total PCBs 

7 Indicator Congeners =39.4% ol Total PCBs \ SoVOl (RuSSia) 70.6 % o l Total PCBs 
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Figure 2-i. Abundances of predominant PCB isomers in commercial PCBs. 
(Data are on a weight per cent basis) 
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I 7 Indicator Congeners = 14.9% of Total PCBs \ Clophen A30 58.4 % ol Total PCBs 

I 7 Indicator Congeners = 16.8 %ol Total PCBs \ C l O p h e n A 4 0 55.2 % ol Total PCBs 

I 7 Inttcator Congeners =34.0 % ol Total PCBs \ C l O p h e P ASO 67.6 % of Total PCBs 

I 7 Indicalor Congeners =40. t % ol Total PCBs \ Clophen A60 67.9 % ol Total PCBs 

7 Indicator Congeners = 15.7 % of Total PCBs \ A r O C l O r 1 0 1 6 53.7 %o l Total PCBs 
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Figure 2-ii. Abundances of predominant PCB isomers in commercial PCBs. 
(Data are on a weight per cent basis) 
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I 7 Indicalor Congeners =7.6 % ol Total PCBs | A r ( X ; l 0 r 1 2 3 2 32.9 % ol Total PCBs 
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I 7 Indicator Congeners =35.9 % of Totat PCBs \ AtOCior 1 2 5 4 69.1 % ol Total PCBs 

17 Indicator Congeners =34.3 % ol Tola! PCBs \ ArOClOt 1 2 6 0 66.3 % of Total PCBs 

17 Indicator Congeners =26.1 % of Tolal PCBs \ A r 0 C l 0 r 1 2 6 2 67.0% ol Total PCBs 

Figure 2-iii. Abundances of predominant PCB isomers in commercial PCBs. 
(Data are on a woighl per cenI basis) 
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shown is the average number of chlorine per molecule calculated after converting the data lo 
molar basis. From these dala it can bc seen that cerlain of the PCB samples posses similar 
homologue profiles and a similar average chlorine content. 

Kanechlor 300 = Clophcn30 = Aroclorl()16 
Kanechlor 400 = Clophen40 = Aroclorl248 
Kanechlor 500 = Clophen50= Aroclorl254 = Sovol 
Kanechlor 600 = Clophcn60 = Aroclorl260 

Thc samples with the highest chlorine content arc Aroclor 1262 and Chlorofen (highest) with 
Arochlor 1221 and 1232 exhibiting the lowest chlorine contents. Thc data for are in general 
agreement with that published previously'''''^ 
Figure 2 .shows individual abundances of 24 predominant PCB congeners (lUPAC number given 
and dolled Une indicates dilTerent levels of chlorination) in lhe commercial PCBs. The congeners 
.shown for all .samples are those chosen previously ' as characteristic of a Kanechlor mixture (KC-
300,400,500,600=1:1:1:1 wt. basis). These 24 congeners represent between 16% lo 73% of the 
total PCBs in each sample. 
Thc indicator congeners shown by a boxed lUPAC number are designated for wasle oil analysis in 
lhe Nelherlands(all 7) and Gei-many(6; #118 Ls excluded). The.se 7 congeners accouni for 0.98% lo 
40% of die total PCBs in each sample analy.sed. 
Becau.se ofthe low degree of chlorination in Aroclors 1221 and 1232, the congeners shown are 
nol representative of these .samples. If these samples are excluded, the proportion of the lotal 
PCBs accounted for by the 24 and 7 displayed congeners rises to 53% to 73%, and 12% to 40% ,̂ 
respectively. 
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