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Abstract : Catalytic hydrodechlorination of PCBs (polychlorinated biphenyls) included in the transformer oil
was carried out to detoxify PCBs and to recycle the treated oil. Catalysts such as 0.98 wt% Pt and 0.79 wt% Pd on
y-alumina (y-Al,Os) support, 12.8 wt% Ni on y-ALOs, and 57.6 wt% Ni on silica-alumina (SiO,-A1,03) 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. This is possibly due to higher metal loading and larger metal size of the Ni
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catalyst. Below 175, 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.

S ¥ Wg719 LES 4HE A7 4o YPoR B

AEE AFHE 71A| ARrfEId S olgdte] £

2.4, Baju
1:1

PCBs =%& BAsly] 93] AAE =7 (electron
capture detector, ECD)7} 2% Hewlett-PackardA}2] Model
5890 Series 11 7|#| 22 v}E 727 (gas chromatograph)E A}
£319c). P o7 = Model 19091Z-413 HP1 30 m Zo] x
0.32 mm 9]7 9 7|AZYE AFE3IP o L5 & 50~320C
KjoloflA] 7187] 2 8 Cming AHBBHALE SRR |
n¢/min FA(FE 99.9999%)F ARSI FUL 9} HEL
T2 300CE X8tk Flgure 2+ 200 ppm PCBs7} &5
H AAdfe NAazrtE T3-S Yehlglvh PCBse 2|74
ko] 20~35% Aoof] veh b= Aé & Atk HEE PCBs
©] Aeksl= PCBs standard¢] Arochlor 12545 o] &3k A sk
HowwE AusATh BAE Sl B4 P Varand}
Model 170 ES9] =4 g-Z2=upikg7] (inductively coupled
plasma emission spectrometer, ICP-ES)&- o] g-stof 5793131
o5 Zole] el 0 A F453141] 271 Philipsi} Model
CM302] B3] 7 (transmission electron microscope, TEM)-E-
olgslo] B2 9 =Aelsich

w

. An Y £

W

1

s

sewo

st

SPH S S AR o 2AFA WellA] PCBs

A%-g A B th 200 ppme| PCBs7t ghird A

7 4 0.8 MPa, oJ4ghebagh T2 s w7 W &4
. o] HhE-E —% 200~500C Ato]o| A 4ak 3

e, FE,
GU

A
v‘i'—

('IQ
2

0.
t&

oo o o Lo

N3 ow
o I

3t 300 bar® FAA|ZATH HESAITES BAIEO 2 317
;\]9:15]. Flgure 3 -} Hhg-2-5oll wE A o PCBs2) 7]iﬂ
Aznpe 738 JERYGTE #2557} 200, 300CY A9 A



12 &30z A157 A12, 20095 38

500 °C
T g AR AP he st s e T -
—_ 400 °C
2 SRS
8 :
300°C
>N
R .
7] Yl s B BB D BR
S ‘ 200°G
= 1 | | h oI
L= R VO | Y O S |
‘ Feed
S | N W ||\ Ry
1 4 1 " 1

0 ‘ 10 20 30 l 40
Retention time (min)
Figure 3. Gas chromatogram of remaining PCBs after heat

treatment at 200~500C 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
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Figure 5. TEM micrographs of various catalysts: (a) 0.98 wt%
Pt/y-AL O3, (b) 0.79 wt% Pdiy-ALOs, (c) 57.6 wt%
Ni/Si0;-ALO;, and (d) 12.8 wt% Nily-ALOs.
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