Journal of the Korean Chemical Society
2017, Vol. 61, No. 4

Printed in the Republic of Korea
https://doi.org/10.5012/jkes.2017.61.4.143

SER kS

i
o
0t
o
k
o
HT
'-U
(@)
b3
oo
10
na
e
10
10
Rl
Il

O’ - Urhel: - [iAp
eyt 81t
P ot 17 A A E
Mgyt S-g-afatt
(4= 2017. 2. 3; AR 2017. 5. 4)

Treatment of Highly Concentrated PCB Containing Insulating Oil by
Countercurrent Oxidation Process

Chang Soon Lee', Daeik Kim*, and Keon Sang Ryoo%*
"Department of Applied Chemistry, Changwon National University, Changwon 36729, Korea.
School of Electrical, Electronic Communication, and Computer Engineering, Chonnam National University, Yeosu 59626, Korea.
SDepartment of Applied Chemistry, Andong National University, Andong 36729, Korea.
“E-mail: ksr@andong.ac.kr
(Received February 3, 2017; Accepted May 4, 2017)

2 of AR w2 vz FTHE e Egstutoldd(PCB)S A st Sl dFAtskedol AL EAL 1 7t
7} o] FofFltt. s &S A@RSE 713 A AF F2] PCBso a2 1,512 ppmo| it} ARAtels AL 4hal] 55 £t
Qi Ele o A7 AR o] gshs A Q] 23 o83t &2 B/l F2E ] = PCBsE AlATT SAll
TS AR 2o e A AeF EA0 dRAtele ] Soh viEE = CO9k CO2f A2l vl ofsf 24
SFRAL, 1= 650~850 °Co W §1E H At PCBsO| A|lA a8 77 v 2 2/ddo] 5%7F AAE dARE 119 dFAleks
B2 ARE W 99.99%0) - UEHI It ER]E 60%2] A RS Bkl ZAste] 3H 9] A52Q1 JFitelsgS AR o
B2 A7 med A B, AFatesd St BT Bl A2 AlTe] A|of vt o2 SR E QI AR
APehES-2 Ha AAA o7 ARl e ALEES PCBsE A As=t ds] aapao|rt= AL FYsH3th

FHIO: A, Zeldshutolud, A RAtslad, 28 AA &8

ABSTRACT. Countercurrent oxidation process (COP) was developed and evaluated for treatment of highly concentrated
PCB containing insulating oil. The PCB content in insulating oil taken from Haksanmetal company was found to be 1,512
ppm. The COP utilizes a self-sustained flame which propagates itself in a direction counter to the oxygen flow. The flame
removes PCBs adsorbed in activated carbon and, at the same time, regenerates activated carbon. The flame temperature was
determined from both mass loss of activated carbon and the relative ratio of CO and CO; exhausted during COP, and showed
that its temperature lied in the range of 650-850°C. Removal efficiency of PCBs was achieved above 99.99% for 5% of insu-
lating oil loaded activated carbon with 1 COP in weight ratio. Also, the same removal efficiency was acquired for 60% of
insulating oil loaded activated carbon with three consecutive COP. In addition, specific surface area of activated carbon during
COP was recovered to almost similar value of virgin activated carbon. It proved that the COP was much effective in remov-
ing high concentration of PCBs in insulating oil easily and affordably.
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Table 1. Analytical conditions of PCBs by GC/ECD

Itemization GC
Model Trace GC, Thermo, Italy
Column TR5-MS (60 mx0.25 mmx0.25 pg)

Oven Temp. 80 °C (0 min) — 8 °C/min — 180 °C (0 min)
— 6 °C/min — 300 °C (15 min)

Injection Temp. 280 °C

Injection Mode Split

Carrier Gas 10% CHg in Ar

Flow rate 1.2 mL/min
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Figure 1. GC/ECD chromatogram of Aroclor mixture (Aroclor 1242, 1254, 1260).
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Figure 2. GC/ECD chromatogram of PCBs in insulating oil.
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Figure 3. Schematic of reaction vessel.
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Figure 4. Effect of oxygen flow rate on flame temperature during
COP.
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Figure 6. Removal efficiency after 1, 2, 3 COP with insulating
oil loading added to GAC (60 w/w %).
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