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Abstracts : Polychlorinated biphenyls (PCBs) were commercially produced as complex mixtures beginning in
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1929. The PCBs manufactured commercially are known by a variety of trade names including; Aroclor (USA),
Phenoclor (France), Kaneclor (Japan), Sovol (USSR) and so on. PCBs are a class of 209 congeners that were
widely used in a wide variety of applications, including dielectric fluid in transformers and large capacitors;
heat transfer fluids; hydraulic fluids; lubricating and cutting oils; and as additives in pesticides, paints, adhesives,
sealants, and plastics. The quantification methods of peak matching and coefficient comparison were compared
using the Aroclor 1242, 1248, 1254, 1260 standards. Also, six transformer oils were analyzed as a main source
of polychlorinated biphenyls (PCBs) emission into the environment. The transformer oils contained the pure
and mixed of Aroclor 1242, Aroclor 1254, and Aroclor 1260. The analytical results using two quantification

methods showed the little difference between the measured results.
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’ Liquid Waste Sample l

* 1M KOH/Ethanol 50mL

A4

Alkali Treatment

®0000000000000000000000000000000000000000000000

+ Internal STD : PCB-209 :
« Shaking with n—Hexane 50mL :
» Washing the flask with 20mL of Hexane—ethanp

.

¢-H,SO, Treatment ‘

. l « Solvent Extraction with n-Hexane 100mL

: Florisil Column Chromatography
P

I Silicagel Column Chromatography ‘

GC/ECD Analysis

* Quantification : peak pattern
+ MDL : 0.05 mg/L

Fig. 1. PCBs analytical method of Korean waste official
method."!

Table 1. Operating conditions of GC-ECD

Classification Control condition

Inlet liner Quartz or Glass Wool packed liner

or equivalent material

Column DB-5
(30 m, 0.32 mm L.D., 0.25 pm film thickness)

Carrier gas N, gas (99.999%)
Detector ECD

Flow rate 17 psi

Injector temp. 200°C

Oven temp. 140°C — 200°C(2.5°C/min)
—220°C(0.5°C/min) — 270°C(10°C/min)

Detector temp. 250°C
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Fig. 2. Coefficient comparison method."?
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Aroclor 1242:1248:1254:1260(1:1:1:1)
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Fig. 3. Quantification peaks of Aroclor standards.
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Table 2. CBo of Aroclor mixed standards

Peak Peak

No. RT CB, No. RT CB,
1 6.658 0.114147 34 21.813 1.084207
2 7.617 0.21327 35 22191 5.042037
3 8.052 0.238595 36 22.851 0.830071
4 8.301 1.05318 37 23.013 1.269237
5 9.185 0.152241 38 23.302 0.970868
6 10.283 1.675681 39 23.827 4.040731
7 10.786  0.260929 40 24398 0.328644
8 11.203  1.749041 41 25.067 0.625538
9 12.184 0.448307 42 25519 5.492074
10 12.655 5.679467 43 26374 2.005339
11 13.194 2.194538 44 27.017 0.463735
12 13.601 1.795117 45  27.482 5.133157
13 13.881 0.531226 46 28254 0.393086
14 14.659 2372614 47 28980 1.600751
15 14.895 1.696338 48 29414 0.973071
16 15.063 1.396046 49 29.709 0.881909
17 15.818 2.896149 50 30.295 0.419381
18 15.985 1.501488 51 31.049 1.647152
19 16.515 3.277384 52 31.541 0.842545
20 16.982 0.765376 53 32.033 0.932968
21 17.407 0.135641 54 32.693 0.208603
22 17.734 0228529 55 33339 0.378143
23 17.963 1.955277 56  34.026 3.970194
24 18.211 3.640926 57 34730 0.110493
25 18.431 4.66043 58 35171 0.16796
26 18.845 0.516587 59 37.289 1.893921
27 19.411 4.017453 60  38.531 0.847554
28 19.704  1.092043 61  39.182 1.041174
29 19.949 3.091502 62  43.063 0.467336
30 20.257 1248382 63  44.207 0.037832
31 20.918 0.283301 64 46411 0.973331
32 21242 1.2201 65  47.135 0.058683
33 21.568 2.766965
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Sample 1

Aroclor 1242:1254:1260(7:10:7)

Aroclc;r 1242

Aroclor 1248

Aroclor 1254

: Aroclor 1260

Fig. 4. Sample chromatograms of Aroclor 1242:1254:1260.
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Sample 2

Aroclor 1242:1254(1:2)

......... i S
Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Al

Fig. 5. Sample chromatograms of Aroclor 1242:1254.
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« Sample 3

‘Aroclor 1254:1260(2:1)

L

Aroclor 1242

Aroclor 1248

Aroclor 1254

: | Aroclor 1260

Fig. 6. Sample chromatograms of Aroclor 1254;1260.
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Sample 4

Sample 5

JESEIY! V| N

Aroclor 1242
o . -
‘ Aroclor 1254
....... R Aroclor 1260
1 ), ¥ ﬂl‘« A M AN

Fig. 7. Sample chromatograms of individual Aroclor 1242, 1254 and 1260.

Table 3. Analytical results of samples

2, flo

Al#= = PCBs Aroclor A& 73], #5532
AMg-te] Tl eI ol o] st A at Al e ol
oJgh AeHS vlawstar, AlEe] &8st B4
o} B A 5] 3 A9 '-E Aroclor 1242:1254:1260
o] AZEF7 £ 79k, Aroclor 1242:1254, Aroclor

Sample No. Peak Pattern Concentration
Sample 1 (A1242:A1254:A1260=7:10:7) <2 ppm
Sample 2 (A1242:A1254=1:2) <2 ppm
Sample 3 (A1254:A1260=2:1) > 2 ppm
Sample 4 Al1242 <2 ppm
Sample 5 Al1254 <2 ppm
Sample 6 A1260 > 2 ppm

1254:12600] E§HE 79 2183 Aroclor 1242, 1254 2
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