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The major emission source of PCBs in environment is PCBs transformer. To fine out residual PCBs con-
centration of reusable solid wastes on 2~50 ppm low contaminated PCBs pole mounted transformer after dis-
mantling, the correlation of PCBs concentration between transformer oil and solid wastes after one day natural
drop was investigated. As a one of flat solid waste, silicon steel sheet, except for the samples of insulating oil
lower than 16 ppm, all silicon steel sheet samples were found to be exceeding the standard in comparison to
the current regulatory standard of PCBs-containing solid wastes 0.04 p1g/100cm? by wipe test. The PCBs con-
centration range of tank case was 0.0156~5.8262 ug/100cm?, and more than 8.5 ppm PCBs transformer were
showed higher residual concentration compared to regulatory standard of PCBs-containing solid wastes 0.04
ug/100cm?. Except for varnished wire, most of amorphous solid wastes such as copper wire, bushing and iron
core/bolt in transformer were detected below 0.4 pug/g. The PCBs concentration range of varnished wire was
0.005~0.2120 pg/g, and more than 8 ppm PCBs transformer were showed higher residual concentration com-
pared to regulatory standard of PCBs-containing solid wastes 0.4 ug/g.
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Fig. 1. Structure of pole mounted transformer.
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Fig. 2. Solid wastes sampling method of PCBs transformer.

Table 1. Sampling status of PCBs containing solid wastes

solid wastes

PCBs

transformer copper varnished . iron core iron
transformers . . . bushing tank
oil wire copper wire /bolt sheet
(ppm)
N
1~10 37 37 37 37 37 37 37
11~20 29 29 29 29 29 29 29
21~30 20 20 20 20 20 20 20
31~40 7 7 7 7 7 7 7
41~50 7 7 7 7 7 7 7
Total 100 100 100 100 100 100 100
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Table 2. Analytical conditions of GC/ECD for determination of PCBs

DB-5MS (30 m x 0.25 mm, 0.25 um film :

thickness)

100°C (2 min) - 15°C/min - 160°C - 5°C/min - 270°C (10 min)

Model Agilent GC-6890N
Injector 250°C, 1 uL
split ratio = 3 : 1
GC/ECD Column
Carrier gas He, 1.5 mL/min
Oven
ECD

300°C, N, gas (flow:60 mL/min)

2 HAAHS AZ T, 7T eE T 2R E )
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Fig. 3. Correlation between PCBs concentration in iron
sheet and PCBs transformer after dismantling.

Table 3. PCBs concentration of transformer oil and flat solid wastes in transformer.

PCBs transformer

iron sheet (ug/100cm?)

tank (ug/100cm?)

transformer oil (mg/L)

(ppm) min max average min max average min max average
1~10 0.7454  12.7808  7.9623 0.0160 0.1517 0.0667 0.0455 1.2425 0.2165

11~20 1.8141 32.8781 14.1996  0.0829 0.4357 0.1902 0.0386 2.5840 0.7048
21~30 ND 40.5764 16.6560  0.0184 0.5663 0.1741 0.0156 4.1071 2.6775
31~40 2.0351  41.7245 23.9384  0.0293 0.3591 0.1433 0.0309 1.7398 0.6261
41~50 44549 433863 28.3843  0.0320 0.2984 0.4421 0.0316 5.8262 2.6775
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Fig. 4. Correlation between PCBs concentration in tank and PCBs transformer after dismantling.
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Table 4. PCBs concentration of transformer oil and amorphous solid wastes in transformer

PCBs pole mounted transformer

. 1~10 11~20 21~30 31~40 41~50
transformer oil min 0.7454 1.8141 ND 2.0351 4.4549
(mg/L) max 12.7808 32.8781 40.5764 41.7245 43.3863
average 7.9623 14.1996 16.6560 23.9384 28.3843
CODDEr Wire min 0.0003 0.0012 0.0002 0.0007 0.0008
p& 0 max 0.0199 0.0304 0.0231 0.0153 0.0313
average 0.0030 0.0067 0.0063 0.0059 0.0169
varnished wire min 0.0005 0.0075 0.0020 0.0025 0.0039
(ug/e) max 0.0604 0.2120 0.1345 0.1429 0.1665
average 0.0147 0.0411 0.0474 0.0527 0.0754
bushin min 0.0003 0.0026 0.0005 0.0007 0.0010
W g/g)g max 0.0058 0.0119 0.0062 0.0077 0.0245
average 0.0014 0.0056 0.0031 0.0030 0.0165
iron core/bolt min 0.0007 0.0012 0.0010 0.0008 0.0010
(ug/e) max 0.0227 0.0285 0.0189 0.0216 0.0296
average 0.0058 0.0088 0.0083 0.0088 0.0222
oo Limit: 0.04 pg/g . .
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Fig. 5. Correlation between PCBs concentration of amorphous solid wastes and PCBs transformer after dismantling A:

bushing, B: iron core/bolt, C: copper wire.
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Fig. 6. Correlation between PCBs concentration in varnished wire and PCBs transformer after dismantling.
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