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Abstract : Catalytic hydrodechlorination of PCBs (polychlorinated biphenyls) included in the transformer oil
was carried out to detoxify PCBsand to recyclethetreated oil. Catalysts such as 0.98 wt% Pt and 0.79 wt% Pd on
y-alumina (y-ALOs) support, 12.8 wt% Ni on y-Al,0s3, and 57.6 wt% Ni on silica-alumina (Si0;-A1,0s) support
were used for the catalytic hydrodechlorination. Various supercritical fluids such as carbon dioxide, propane and
isobutane were used as reaction media. The effects of reaction temperature, reaction time, catalysts, and
supercritical fluids on the catalytic hydrodechlorination were examined in detail. The detoxification degree
increased in the order of Ni > Pd > Pt. Thisis possibly dueto higher metal loading and larger metal size of the Ni
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catalyst. Below 1757, scCO, was found as the most effective reaction media for the catalytic
hydrodechlorination of PCBs included in the transformer oil.

Key words : PCBs, Supercritical fluid, Hydrodechlorination
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Figure 1. Schematic of high-pressure reaction apparatus for
the catalytic hydrodechlorination of PCBs using
supercritical fluids. (1) water cooling circulator, (2)
hydrogen cylinder, (3) nitrogen cylinder, (4)
high-pressure reactor, (5) high-pressure pump, (6)
magnetic-driven stirrer, (7) carbon dioxide cylinder,
(8) cooler, and (9) supercritical fluids cylinder.
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Figure 2. Gas chromatogram of transformer oil containing
PCBs of 200 ppm.
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Figure 3. Gas chromatogram of remaining PCBs after heat
treatment at 200~500°C in scCO; and scPropane
mixture (weight ratio scPropane : scCO; = 1 : 6).
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Figure 4. Concentration of remaining PCBs in transformer
oil after heat treatment at 200~500C in scCO,
and scPropane mixture.
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Table 1. Effects of various catalysts on hydrodechlorination
reaction of PCBs in the used transformer oil.

Amount of | Concentration of
Catalyst catalysts remaining PCBs
g) (ppm)
0.98 wt% Pt/y-ALO 025 1288
. t /Y-
W TR 1.00 724
0.79 wt% Pd/y-AlL,O 020 826
. t -
W PR 1.00 13
12.8 wt% Ni/y-ALO 0.2 00
.8 wt -
W SRS 1.00 0.0
0.25 0.0
57.6 wt% Ni/Si02-Al,0s
1.00 0.0
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Figure 5. TEM micrographs of various catalysts: (a) 0.98 wt%

Ptiy-ALOs, (b) 0.79 wt% Pdly-ALOs, (c) 57.6 wt%
Ni/Si0;-ALO;, and (d) 12.8 wt% Nily-ALOs.
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Figure 6. Effects of temperature and various supereritical

fluids on catalytic dechlorination of PCBs in
transformer oil.
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Figure 8. Effect of reaction time on catalytic hydrode-
chlorination of PCBs in transformer oil.
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