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Abstract

In this study, adsorption of polychlorinated biphenyls(PCBs) in transformer oil on powder activated carbon (PAC) and
synthetic zeolite was evaluated. Adsorption characteristics of PCBs on the PAC and zeolite has been investigated in a batch
system with respect to adsorbents amount and contact time. BET results showed 908 m2/g for PAC and 483 m2/g for zeolite.
The adsorption capacity of PCBs increased with an increasing input amount of absorbent. The adsorption experimental
results showed that PAC removed 90% of input PCBs in transformer oil while zeolite removed only 64%. Adsorption of
PCBs to PAC and zeolite fit the Freundlich model well. The Freundlich parameter, Kf, for PAC and zeolite was 193.1 and
43.0 respectively, indicating that PAC is effect adsorbent for PCBs adsorption in transformer oil.

Key Words : Adsorption, Polychlorinated biphenyls(PCBs), PAC, Synthetic zeolite
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Table 1. Parameters of transformer oil in this study

Items Results
Pour point (Air/P) -45.0C
Flash point 30C
Carbon residue <0.01wt%
Ash 0.002wt%
Gross calorific value 46,170 J/g
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Table 2. Analysis condition of gas chromatography

Detector u-ECD : micro electron capture detector
Column HP-5, 60 m
Carrier gas N

100°C, 2 min hold
15 C/min—170C
5 C/min—300C

Oven temperature

Detector

300C
temperature

3.1, BaHe| B S4
£ Q10 ALgE F24|S BETS} BIHALS o] §
sho] 24 o) vl ER A, 7|5, 71 30) AA4E
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Fig. 1. Pore size distribution of PAC and zeolite.

Table 3. Physical properties of PAC and zeolite
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Adsorbents Surface area(mz/g) Pore volume(cm3/g) Pore size(nm)
PAC 908 0.64 2.81
Zeolite 483 0.41 4.20
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Fig. 2. Adsorption of PCBs on the different amount of adsorbents(A : PAC, B : zeolite).
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Fig. 4. Chromatogram of PCBs in transformer oil (A) and (B) 48 hr after adsorption equilibrium with PAC 5 g.
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