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Abstract — CFC-113(CF,CI-CFCl,) was isomerized to CFC-113a(CF;-CCl5) over aluminum chloride catalyst with the addi-
lion of marganese and chromium metal powder. Then the product CFC-113a was hydrodehalogenated to HCFC-123(CF ;-
CCLH) over Pt or Pd catalysts supported on activated carbon. The life of aluminum chloride catalyst was extended by the addi-
tion of manganese and chromium, and u synergic effect was observed when the two were added simultaneously. The conver-
sion of CFC-113a aver Pt/carbon catalyst was higher than that over Pd/carbon and reached up to 95%. The activity of the
catalyst was found to be dependent on the property of the active carbon support. The conversion and the vield of CFC-123
increased as the reaction temperature was clevated and reached the maximum at 120 °C. However, the yield of HCFC-123
slarts decreasing rapidly at the temperature higher than 120 °C due to the formation of HCFC-133a(CF;-CClH,).
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Table 1. Specification of purchased CFC-113

Specification Value

Purity(%) more than $9.9
Residue(ppm) less than 1

Water content{ppin) less than 10

KOH neutrality{KOH mg/g) less than 0.003

Cl{ppm) less than 0.1

Dast(number of particles) 25-100 1 : tess than 100 each

100 - : less than 10 each
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Fig. 1. XRD patterns of P/C,, and Pd/Cy;: (a) before reaction, (b) after

reaction.

Table 2. BET surface area of Aldrich catalyst and prepared catalysts

Catalysts Surface area(m’>/z)
PuC, 860
PUC,, 930
PYCg 810
PaC,, 1010

€, Cy and Cy are Aldrich, Wako and Sigma carbons, respectively.
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Fig. 2. CFC-113a yield from CFC-113 over aluminum chloride catalyst

at boiling state.
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Fig. 3. CFC-113a yield from CFC-113 over aluminmm chloride catalyst
(with and without additives, Min, Cr) at boiling state.
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Fig. 4. Deactivation test for P/Cy; catalyst at reaction temperatures of
100 °C and 120 °C, respectively.
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Fig. 5. Conversions(solid line} and yields(dotted line) of CFC-123 with
the variation of contact time over P/C ,{open symbols) and Pd/
Cy(closed symbols).
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Fig. 6. Conversions(solid line) and yields(dotted line) of HCFC-123 with
reaction temperature over different catalysts.
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Fig. 7. Conversions(solid line) and yields(dotted line) of CFC-123 over
Pt/Cy- with the variation of H/CFC-113a ratio.

3-4-4, FAHCFC-113a8]9] <33k
T8k 113a8] H|S 2ejEe] doAs AFSH HOFC-1239] 4
L TRk WA PUC,E 0 AMRein A H9E Flg 7oﬂ
HERRITh 120°C o8kl HyCRC-113a8] H]o ulel ajolg
g o] vzt F718E Askgo] Zrh HCEC-1239) -’f%c»ﬂ
SAeIME HyCFC-113a8] v17} Z713le] whe} =rkain) Ho) g
eI HyCFC-11320] THAIglo] of 95%e] 48L& vehls ot
120°C opde] BEgE ez o] U]7} H252 = /104 4280 7}
a am il AuiEes E71sk 4-go) F78 2asT otk
= ZaE He) WEE wEc S8 AlEe § x5
#0] 82%¢] =¢a}r) 01?-% Ao Hof Sleh3]. et 2 d¢
<A WakoZd® €2 WAl ALE3led Aldrich £ 2 AM-3 7
RO & 589 HCFC-1232 94 =71 gleinh
Flg gollx B pd/C,2l 9ol glofas ahfalos 2247 W
T Aghge] Fotete W ZelE AMS AR H/CFC-113a
94 101] 49 2 g Uy vk FL 2 4 Uk =3 Ay
2 T8%9) HE FEE R a2} o] T Bl wug
5‘4[ 13191 Xiﬁrvr 35%04 deddel Tag $Ha vimdRE Ay
Bl R Folh o] e 2 wg) 2 (2090 o)A i
o AuEl Srhe 88 F48) AskARo
345 BAEZ) Aelyg
e gerlge] F9 =Y HCFC-123 99 428 HCFC-133a
2k HFC-14320]th. 1 o}9)e] 222 Jujge] YAree we) )
AelA Aside. &, Bavt £47 8=l YAHS SR
Aol AEEA adnh @40 Be piic,o F% wheeTo el
AHEE o] ¥ FES AYFE Fig ool VeIt HFC-1432=
120-140 °CollA] #AFE el T wgewr) olHT} =AY e
A AATe) g
Soldt AFSRE HEC-133a7F 120 °Cell 4 24l wiee
= A o] 24 Frist gdoh wEla] g Ax

o}
Al 1239] ge] P4 TT OHRC-13328] Moo= C’J?l Zﬂ?&% ks

E‘ﬂl e}

EEZH H37AH Hs5E 19994 108

gl - g

100 /
® 80 - .
i
o L
= .
© 60 u
2
P
—_ -
o
cC
o 40
2 A
@
o A
o=
8 o8 H,/CFC113a=1/1
20 1= Om H,/CFC113a=2/1
AMH/CFC113a=3/1
0 I R [ ‘,
60 100 140 180

Reaction temperature /°C
Fig. 8. Conversions(solid line) and yields(dotted line) of CFC-123 over
Pd/Cyy, with the variation of H,/CFC-113a ratio.

20 —I

i HCFC133a

15 1 2 HCFC143a

Selectivity / %
>
I

e
5 - 4
Ry __T/
0 ] Lt \ i f
80 100 140 180

Reaction temperature / °C

Fig. 9. Formation of by-products, HCFC-133a and HFC-143a at differ-
ent reaction temperature,

ol 2 dYAAEERY ke 2L v J7E Ave &
A4 HCFC-1232.2 HF=ht AAE HCEC-123

CF3-CCls — CF{ CF3-CHs
(CFC-113a) ~HCl (HCFC, 123) —2HC1  {(HCFC-143a4)

1Ha(>120 °C)
CF3-CCIHz

-HCl (HCFC-133a)




CFC-1232. 2% HCFC-123 33 651

o] Tl HFC-14%% 43 F8sIvi[14] HCFC-133a8 £57} 4%
ato] wlE} HCOFC 1238286 AA"gz 2 4 g}

4.@d E

dsjetn)y &) AelA] CEC-113% ¢]Adslsle] CFC-113:3 =&
W7 olg Y] B w3 L By S golA asiet
o] HCFC-123 A=sle ulgol Tgh 928 Sl gl 72
AEL 920

& Zullo 2l o]zl ike-o® 4A CFC-
A7FEE Mnd Cro) 242t ZlEAE geiy
X 53] § F&o] FAld Hriw™

3
FoiE &UHEE} =2 248 iigt% Hiﬁ%i 120 “coﬂH HCFC-
1238} A& 96%7 LolHut
whe2.w 7} 120°C oo FolAW HCFC-133a%] A4do] 43
8l Z7)8k5.ew HFC-143a2] A2 120°CHlA &7 =B &
AFel uke2n WollA] 5% olsly] o] AR

i

o Al

o] A7 FaprieRel Gl 490 slsied SeEigon o

ARHEHUT,
& oEst

1.8Shim, G.1., Yoon, K.J, Kim, H.S. and Park, K. Y.: Korean J.
Chem. Eng., 12, 494(1995).
2.Suh, D.J, Park, T. )., Lee, B. G. and Park, K. Y.: Korean J. Chem.
Eng., 13, 75(1996).
3. Kim, D. W.,, Thm, §. K., Park, K. Y. and Lee, B. G.; HWAHAK KONG-
HAK, 31, 831(1993}.
4. J. P, 1-156934(1989).
5.). P, 1-258631(1989).
6.1 P, 1-319440(1989).
7.1 P, 3-223220(1991).
& Miller, W. T., Fager, E. W. and Griswalt, P H.: J. Am. Chem. Soc.,
72(2), 705(1950).
9.U. 8. P, 4,925,993(1990).
10.J. P, 2-1414(1990).
11.J. P, 58-222038(1983).
12. Tomioka, S., Mori, T., Morikawa, Y., Sudo, M. I. and Kawa, T.; Chem.
Letter, 1892(1991).
13. Ohnish, R.: Shokubai(Catalysts), 34T, 470(1992).

HWAHAK KONGHAK Vol. 37, No. 5§, October, 1999




