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Abstract : Supported Pd(Pd/AlFs, Pd/7 -AlQs) catalysts and solid-acid catalysts(y ~Al:20s, @ -Al:Os, AlF3) were used to perform dechlorination of
HCFC-142b(1-chloro-1,1-difluoroethane) in the presence of excess hydrogen. In the reactions the effects of reaction temperature, the mole ratio(r) of Ho
to HCFC-142b and the amount of supported Pd on dechlorination of HCFC-142b into HFC-143a(1,1,1-trifluoroethane) or HFC-152a(1,1-difluoroethane)
were investigated. The experimental results showed that the conversion of HCFC-142b to product gases were 60% and 92%, respectively, and the
selectivity to HFC-143a in the product gases were 58% and 64% for Pd/AlF; and Pd/7 -Al/Os catalysts, respectively. On these catalysts an optimum
reaction condition was found at 200°C with the space time of reactant gases as 1.05 second and the mole ratio of Hs to HCFC-142b as 3. Solid-acid
catalysts were also tested at the same reaction condition. The results showed that the conversions of HCFC-142b to product gases were 12%, 8% and
7%, and the selectivities to HFC-152a were 94%, 92% and 90% for 7 -AbO3, @~ALOs and AlF; catalysts, respectively.
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Table. 1. Reaction Conditions for Dechiorination of HCFC-142b

PdgAZujst 2AHZ0E o] 8¢ HCFC-142b8] 2g24HE 37

Reactor Fixed-bed reactor
(inconel pipe, 0.3 mX1/21n)
Preparation of catalyst Impregnation
Reduction condition 5h at 350
Amount of catalyst used 05g
Volume of catalyst bed 037 cw
Mole ratio of H» to HCFC-142b 1~5
Reaction temperature 150C~250T
Pretreatment temperature 100C ~400T
Reaction pressure 101.3kPa
Space time 04~1.05s
Carrier gas Ny
GC column Porapak N(25mX1/4in)
Product detector TCD
Pyridine adsorption 1h at 30C and 101.3kPa
Pyridine desorption 30 min at 80C and -60kPa
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Fig. 1. Schematic diagram of a reaction system.
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Fig. 2. The effects of reaction temperature on (a) conversion
and (b) selectivity over a-ALOs, 7-AbO: and AlF;
catalysts at Hy/HCFC-142b = 3 and space time = 1.05s.
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Fig. 3. The effect of pretreatment temperature on product
selectivity and conversion over 7-AlQOs; catalyst at
200°C, HYHCFC~142b = 3 and space time = 1.0bs.
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Fig. 4. Infrared spectra of pyridine adsorbed on alumina pretreated
at (A) 400C (B) 200C (C) 100C. Pyridine adsorbed
sample was evacuated at 80C.
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Fig. 5. Conversions and product selectivities for the decomposition
of CHsCF:Cl over a-AlOs, 7 -AlOs and AlF; catalysts
at 200C and space time = 1.05s.

gt ole F49 FFUIF F7HCl wet A-OH +H +F —
Al-F +H:09] #hgo] Rgslo] dFu} RHAAM HYET} &
A FRUAA /MO Fasr] BE(10)e] HFC-152a29) A
g57h 38 A S/} ol F #4d Aoz dddn

3.2. HFC-143a29) &2

Pd/AIF;9} Pd/7-AlbOs Z91E Abgdlo] whe2 g WA 7w
A FaE297el4 HCFC-142be] Wit 2d2auteg Fa8sgch
43827 Fig. 69 @9 (b)A & & dxo] vhg&xs} Z718
o we} Pd/y-AlOs Zwl7} Pd/AIF; ZvjEch Aggol o 30%
AE =99 28 (@A B F %l PUAIR:E M43 ¢
200CAA A8L 60%H 2 HFC-143a29 Adx: 58%4ith
ol PAZAZu|e 7% PAEWY Pd-OF F49 o8 pdz &
99 Zo) uhgE2 CHICFClY C 947 A4 g $48
o @ F&o FAHE F- 7l CHCF: - & 2% 224 HFC-
143a& 4317 WEoltH11] 3, 50Tl & olgte Melxy}
5%2o8 150CYdE w$ w2 A#eS BgA T HFC-152a
29 MdErt 6% o|AY wEemd wel Fd YA Eo
gt e AL C-F9 @7t C-Cloly C-HED 27
wZolui[12], 250TNA gt MAEs} F718 AL F2897)
o)A CH:CF:Cl->CH:CFH—~CH;CFH,~CH:;CH; #+%-¢] CH:CF:Cl
-CH,CF; #gxdt w27 JFPL onjdc. ooz iy
P/AIF; £71& AHE3S o) 200CME HFC-143a2¢] uHgol
Aoz Be2A 294E ¢+ o =8 29 bl & #
A%l P y-AkOs W8 AMEE A% 2008 o AL
0%, HFC-143a29) AEE7} 6% T, W57} 50T 27}



PdgA Zu)s} ZANETE o] 47 HCFC-142b9] 223 35

100 T
' i :
1 1
' 1 :
' '
80 ' ' conversion |
' 1 sel 11320
f | [oipd sa: :gfa :
a
g P : i
S a
3 604 " ' ' % e
<§ 1 : : W el ethane
= h |
g in 1 1 |
' ¢
z 40 4 :: ' ' :
'
z - ' :
8 i ! ! |
e ' ' 1
2 " i ' .
h ! ! |
h ! ! 1
I ! ! |
oL M. : .
150 180 20 250
Reaction Temperature(°C )
(@)
100 0 ; T
- ion !
J :nsa ! ' ,
80 4 : seldda | . l
@ oo setsa | X i
< | ! |
b ! 1
RS 60 | ' i
-2 - | B
a
% n ; ?
)
S 404 " | i i
1~ " 1 1
8 0 ! '
; ' ' 1
24 M By '
: X | : g | '
1 )
. ' b | |
1

50 180 200 250
Reaction Temperature( C)
(b)

Fig. 6. The effects of reaction temperature on conversion and
selectivity over (a) Pd/AlFs and (b) Pd/ 7 -AlQOz catalysts
at H/HCFC-142b = 3 and space time = 1.05s.
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Fig. 8. Product selectivities for the conversion of CHsCF:Cl over
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142b=3.
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