CLEAN TECHNOLOGY, Spring 2005. 11(1) pp. 29~39

of § Fxt, A B T

“dAl ok CT(H971%) 78
w78 o7 $Ea el

(YAt : 2005, 1. 15 / ZHEA AL © 2005. 2. 10)

The State-of-the-Art on Technologies for Treatment of
Polychlorinated Biphenyls(PCBs) Pollutants

Sang-Hoon Lee** and Bongkuk Sea**
*Yonsei Center for Clean Technology, Yonsei University, Seoul 120-749, Korea
**Division of Applied Chemistry, Korea Research Institute of Chemical Technology, Daejeon 305-600, Korea

8 %
R F7129 &2 (POPs) %2 312l polychlorinated biphenyls (PCBs)= 733 54 2 dis|gdo=z
& WE7AGN(BEEE2E) 55 72T F e, dREY PCBse Wy7], WA 22 7] duje] "
fFrE QEA7IAL vk S ele] PCBs ¥ o @9 B #9 i3S A E 1, PCBsE a3t &3l A est7]
A7 7IEEA 27 88 2, B3el A=E AeE %"éii el Ve A% Bl Gt 2 58 =
A FFS BASIATE ol wtgo g FF U PCBs 71& AT 2 oS WS AS 7ssiith

ABSTRACT: Polychlorinated biphenyls, (PCBs) are a group of highly toxic chlorinated industrial
chemicals used as dielectrics, coolants and lubricants in electrical transformers. This article reviewed the
state-of-the-art on technologies for decomposition of Polychlorinated biphenyls (PCBs), one of the persistent
organic materials (POPs). The purpose of this study was to evaluate the feasibility of decontaminating PCBs
contaminated pollutants using treatment technologies such as chemical dechlorination, photodegradation and

biological transformation.

Keywords : Polychlorinated biphenyls (PCBs), Transformer insulating oils, Dechlorination, Persistence
organic pollutants (Pops)
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Table 1. Physicochemical properties of PCBs.
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name Main Cavit Viscosity | zation (C pressure | Solubility | constant name
Japan component (g100°Cy (75C,cs) | (%, 98T 7 60mn{H (35T |(rt. ppm)| (100C US
Uapan) ) 5hr) 8 mmHg) 50Hz) (US)
KC-200 DiCB 1.223~1.243 | 2~3 <15 270~360 Aro1232
KC-300 TriCB 1.310~1.322 | 3.5~4.4 <0.4 325~360 0.147 4.7~5.0 | Aro1242
KC-400 | TetraCB |1.376~1.389 | 5.4~7.3 <0.3 340~375 0.001 0.042 4.6~4.9 | Aro1248
KC-500 | PentaCB |1.460~1.475| 12~19 <0.2 365~390 | 0.00037 | 0.008 42~44 | Arol1254
KC-600 | HexaCB |1.539~1.555| 46~87 <0.1 385~420 | 0.00006 | 0.002 3.6~3.9 | Aro1260

KC-500 2| ArT

KC-1000 1.452~1.463 | 2.2~2.9 <2 210~390 43~4.6

+TriCB ~100
KC-300
1.330~
KC-1300 | +TriCB 3 0.7~1.3 <5 -
1.370
+TetraCB
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Fig. 1. Chemical structure of polychlorinated biphenyl.
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Table 2. Toxicity equivalence factor(TEF) for coplanar and mono- and ortho-substituted PCBs.

PCBs L IUPAC | TEF TEF ™ [1997]

Cogener Susstitution No. [1994] Humans Fish Birds
3,344 -TetraCB 77 0.0005 0.0001 0.0005 0.1
Non-ortho 3,44’ 5-TetraCB 81 - 0.0001 0.0001 0.05
coplanar 3,3',4,4’ 5-PentaCB 126 0.1 0.1 0.005 0.1
3,3 44,55 -HexaCB 169 0.01 0.01 0.00005 0.001
2,3,3' 4,4’ -PentaCB 105 0.0001 0.0001 <0.000005 0.0001
2,3,4,4' 5-PentaCB 114 0.0005 0.0005 <0.000005 0.0001
2,344 ,5-PentaCB 118 0.0001 0.0001 <0.000005|  0.00001
Mono-ortho 2',3,44 ,5-PentaCB 123 0.0001 0.0001 <0.000005|  0.00001
coplanar 2,3,3'4,4' ,5-HexaCB 156 0.0005 0.0005 <0.000005 0.0001
2,3,3'4,4’ 5'-HexaCB 157 0.0005 0.0005 <0.000005 0.0001
2.3,44',5,5-HeptaCB 167 0.00001 0.00001 <0.000005|  0.00001
2.3.3' 4,455 -HeptaCB 189 0.0001 0.0001 <0.000005|  0.00001

* Ahlborg et al, Chemosphere [1994]

** TEF for humans, mammals, fish, and birds proposed by WHO [1997]
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Table 3. PCBs treatment using sodium technology(BDS) in EU.

Facility Name Location Tregtment Treatm.e nt
Requirement Capacity
Carless Marketing Stoke-on-Trent, PCBs in
and Refining England transformer oil 3,000 tons/yr
Daffos & PCBs in
Bandasse Lyon, France transformer oil 3,000 tons/yr
Dortmund, PCBs in Variable (mobile
ABB . .
Germany transformer oil unit)
Gondecourt, PCBs in
SHL France transformer oil 3,000 tons/yr
Umweltschutz Ganderkessee, Dechlorination of Variable (mobile
Nord Germany waste oil unit)
.. Delfzijl, Dechlorination of
North Refining Netherlands waste oil 50,000 tons/yr
Confl'dentlal Cologne, Dechlorlnatlgn of 15,000 tons/yr
client Germany waste oil
Confl'dentlal Duisburg, Dechlorlnatlgn of 40,000 tons/yr
client Germany waste oil
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Fig. 3. Vacuum thermal recovery(VTR) process for transformer recycling.
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