HWAHAK KONGHAK Vol. 37, No. 1, February, 1999, pp. 103-107
(Journal of the Korean Institute of Chemical Engineers)

Fluorinated Pd/ALO; ZI{E 0|2st CFC-129| ElHdALTAS HIS

AT ABU* - OHF -

0

j=Eo N

g=3alrled T CFCH A A7l
*oAAM et shehyett
(19983 8Y 6 A<, 1998 11¥ 10U A=)

Hydrodechlorination of CFC-12 over Fluorinated Pd/AlL, O, Catalyst

Sang Gu Jeon, Yong Gun Shul*, Hyunjoo Lee and Byoung Sung Ahn'

Korea Institute of Science and Technology, CFC Alternative Research Center,
P.O. Box 131, Cheongryang, Seoul, Korea
*Department of Chemical Engineering, Yonsei University, Seoul 120-749, Korea
(Received 6 August 1998; accepted 10 November 1998)

CFC(Chloro Fluoro Carbon: g3}-8-3}ek4) 513182

2 o

£ @7l -+& HCFC22(CHF,CHZ A xg]sle] £33 Pd/ALO, 20 & AR&5te] CFC-12(CECL)®] & A543}
S Fsiglch. AR A sl #QAR oo} whs-gA 2 HFC32(CHF)29 AY9es vZ 7HE3ta,
BET, XRD, TEM 59 471718 283t Hbg-A$ S0 5A41& 2Aslgch E3lA S A So7) B4 &
AL AR Zuinc; B g AdndA 53 A& gl o u|&Aste] 1glel Pde] 248 HAsE A9
gstael 2334 ALOy) AIF,Z ¥3lsle] PA-FAYE FAIsle] Pd 2u]9] 228 WiR|shes J3e sl 7o
2 FEEA & A7) APZ7 A= Pd-F 2gE 1lslx] Zalgdot. =3 £33 o4 Pd carbide A48 gls}
%2 Pd carbider} CFC-129] Clahg Ag)2 0 2 FUAA Hhg-e] AHEE Fol= ZA o2 Ads)

Abstract— The hydrodechlorination of CFC-12(CF,Cl,) has been studied with Pd/ALO, catalysts. The catalysts were flu-
orinated by HCFC-22(CHF.CI) or reduced by hydrogen before the reaction. And they were characterized by BET, XRD,
and TEM before and after the reaction. The activities and selectivities to HFC-32(CH,F,) were compared in the fluorinated
and the reduced catalysts. The fluorinated catalyst has shown better performance in activity and selectivity rather than the
conventional reduced one, as well as in prevention of Pd sintering which causes deactivation of the catalyst. It is presumed
that formation of Pd-F bond in the fluorination prevents sintering of Pd while the formation of AlF; from Al,O,. Also, Pd
carbide was observed in the fluorinated catalyst and this carbide is thought to enhance the partial dehalogenation(dechlorina-
tion) in CFC-12.
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. 1. Schemetic diagram of reaction system.
1. CFC-12 cylinder 8. Temp. controller
2. H; cylinder 9. Reactor
3. N, cylinder 10. NaOH solution trap
4. HCFC-22 cylinder 11. Silicagel trap
5. Mass flow controller 12. On-line G.C
6. Preheater 13. Pressure gauge
7. Electric furnace
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Fig. 2. Catalyst stabilities of fluorinated and reduced Pd(3 wt%)/AL,0,
for hydrodechlorination of CFC-12.
(T=250 °C, H,/CFC-12=2.5)
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Fig. 3. Catalyst selectivities of fluorinated and reduced Pd(3 wt%)/

ALO; for hydrodechlorination of CFC-12.
(T=250 °C, H,/CFC-12=2.5)
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Fig. 4. The effect of temperature on hydrodechlorination of CFC-12
over fluorinated Pd(3 wt%)/AlL0; catalyst.
(T=250 °C, H,/CFC-12=2.5)
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Fig. 5. The effect of Pd loading on hydrodechlorination of CFC-12
over fluorinated Pd/ALO; catalyst.
(T=250 °C, H,/CFC-12=2.5)
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Fig. 6. The effect of fluorination time over Pd(3 wt%)/AlL,0, catalyst
on hydrodechlorination of CFC-12.
(T=250 °C, H,/CFC-12=2.5)

A3k} AUEE 27] ool A 953 23bh A9 vt
WPl Z3bslo] 7k A02 24T 5 Aok 2l e &
We) BRATEE 2700 AU e wow olzid TASAe) W
S7} Pd metalsh A12k0] 45 4L ob| A2  gleka 22w,

32. 54 B4

Table 1. Surface area and dispersion of Pd(3 wt%)/Al,0; catalysts

Catalyst Surface area(m’/g)  (H/Pd),,
Fresh catalyst 100.3289 -
Reduced catalyst 94.0816 0.2679
Fluorinated catalyst 49.5793 0.1915
Reduced catalyst after reaction 33.6437 -
Fluorinated catalyst after reaction 36.3144 -
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Fig. 7. XRD patterns of Pd(3 wt%)/Al0, catalysts before reaction.
(a) Fresh P/ALO,, (b) Reduced Pd/ALO, (c) Fluorinated Pd/ALO,
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Fig. 8. XRD patterns of Pd(3 wt%)/Al,O, catalysts after reaction.
(2) Reduced Pd/ALOs, (b) Fluorinated Pd/ALO,
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Fig. 9. Transmission electron microscopes(TEM) of Pd/ALO, catalysts
after reaction.
(a) Reduced Pd/ALO;, (b) Fluorinated Pd/AlL0,
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Fig. 10. Pd particle size distribution of Pd(3 wt%)/AL,O; catalysts after
reaction.
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