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Abstract — Synthesis of C}f by direct iodination of CECOOH with iodine was carried out in a flow reactor over various
salt-impregnated catalysts. In this experiment, the effects of support types, salt types and salt contents for the maatifactured
alysts and also those of reaction conditions such as reaction temperature, contact time and feeding mole ratio of reactant were
tested. A longer contact time led to the higher yield ofl CFhe optimized reaction conditions were above L/@F,COOH
mole ratio and about 40 of reaction temperature. Active-carbon as a support showed better performance than alumina. For
the salt impregnated on support, the best results of both salt content and salt type were 7.5 weight percentage and Cul type,
respectively.
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Fig. 1. Schematic diagram of experimental apparatus for synthesis
CF,l by iodination of CF,COOH with I ,.

1. Microfeeder 8. Second collector

2. Temp. control bath 9. Water circulating bath
3. lodine vaporizer 10. NaOH solution

4. Furnace 11. Flowmeter

5. First collector 12. Bubble meter

6. Reactor 13. Sample port
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Fig. 2. Thermal cracking of CF;COOH as a function of reaction tem-
perature.
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Fig. 3. Effect of reaction temperature on the yield of CEl from iodina-

tion of CF,COOH over 7.5% Cul/active-carbon(cat. wt.: 10 g,
LHSV: 0.4727 hr%, 1,/CF,COOH mole ratio: 1).
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Fig. 4. G. C. chromatograph of products from iodination of CRFCOOH
over 7.5%Cul/active-carbon(cat. wt.: 10 g, LHSV: 0.4727 ht,
1,/CF,COOH mole ratio: 1, reaction temp.: 400°C).
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Fig. 5. Selectivity of product from iodination of CF,COOH over 7.5%
Cul/active-carbon(cat. wt.: 10 g, LHSV: 0.4727ht., |,/CF,COOH
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Fig. 6. Effect of contact time on the conversion and the yield of GF
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lo

t}. ol A3k &322 CRIZF CRHY vlE] 10013 = =2 %t
CF,COOH} #3)d F7+ A EZo] FholHr} 89 =olgo
$o] 953 T Holx gt} T8y CFsl¢ CRHY) A
H|&$k Ao §73)8 CRCOOHY HHe- F7HA| 7} e} wh
39} 5 B4 53 93 @ 9meto] Wkg AL AR
ATk FEg GRlel HlF) CRle] & Meigom vhgEe] v
A7F A 2 o Eshk-ge A9t B2} L =gk R

FAEE & AT

o
Bl
= L

1o

],

oo

O
™ O

i
Al
o N Y0 oM orlo o

2oz
i
olft of

3-4. HEAZ| S

Fig. 6& 7.5%Cul/active-carboiml’gollA] 9H&- 2% 400°C, L/CF,
COOHE] 9] ZH|7} 18] 98 &l g o= Zuly]e] 2% 165°C 1
2 NA vhgEe) F9] &£ 10.4 co/ilA] Euiee) M3k(3g, 59, 79,
10 gpll & CR,COOH?] A3t&3} CRI9 48 H3E ez §)
o} Fufl 39, AE A17ke] 1.49 seellA] Aakgo] 71.3%]3L CRyl
T8 53.8% WEME L FujEe] $UT &, HE A1 ST
w} HekEF CRyle] F8&0] 571ete Fugo] 10 &, F& A7H
°] 4.94 seelM= Askg-o] 909% 14 82 80%F =S ULt ©]
= FuE £ JF A7 F/1EE Aglgo] SUFIAA CRIY 4
E% FUlele A Rk

¢

o o

3-5. | SH[e| A&

7.5%Cul/active-carbor mj 4ol A Bk-& 400°C 18X LHSV
04727 hitollA] QB3 g o= =ur]e] Hal & 9 ZFH|(1y
CF,COOHp] sl w2 Ast&3 CRlY & W= Fig. P Vet
Wt or)ea 283 g or FHv]e) 2% ks 5% HiE
7EA et Bk Y EHl9] ¥R yeidT) o2 e B g o=
w719 £ 132°CHA wHE-E9] ¢ EH](1,/CRCOOH)= 0.35
257} 160°CA = 9 287} 1 Eolth ol& ¢ =H|o &
WS B EL] g3 CRlY & HEE BH weE] 9 &4
(I,/CF,COOHYy} 0.3 A%+ w4-E¢ CRCOOHET} &9 =7} %
7] wEol 15%3 =9) A3k} 9.5%) e CRle 482 9girh. 1

Rd o

100
80
& ]
o ]
]
S 60 -
- |
c
@
c
.2 ]
4 40
q’ -
4
2 |
o] |
o ]
20 1 @ Conversion
] O Yieldof CF,)
0 t+—r—T——T——"TTTrT T T T T
0.2 04 0.6 0.8 1.0 12

Mole ratio of reactants (I,/CF,COOH)

Fig. 7. Effect of reactant mole ratio on the conversion and the yield
CF4l from iodination of CF;COOH over 7.5%Cul/active-car-
bon(LHSV: 0.4727 hr?, reaction temp.: 400°C).

= 2718 &%t &b 145°C9) ¢ EH)71 0.45
A fe=e] FYuke] Srlsle] Askee 73.9%]3 CRIY &
L B0WYER SR TS 1 283 90 T 2wt &
7kste] 24 E9)7F 1M = AEHe-2 92.0% 2L CRlY] &2 73.7%
Z 713 ol -5 FYUA] L/CF,COOH 24]7} Z718o 24
A& CRyle] &0 7kl o] v/} Hojk 10]4to] sojokat A
gh&o] 909 1de] Hi CRlY] &% 70% 1 42 & ATt

Fig. 7 54t w8 2700/ AAEF Aok 5 A4 EQ CRI%
LA Y& CRHY] A4 E U= 1 /CF,COOHFY B9 e<=2 Fig.
8 vEhlih 71l BE F9 2H7E W, & CRCOOH wr}
f.9x0) sago] 2o A9l 035} .45 B CRI/ICFHY
HI7b 2 Ae® Walrt A glev vhgEe] 9 247t 0.81= 57t

Mole ratio of products (CF,| / CF.H)
H

0 +——T—rrrrrrrrrrrorr T

0.2 0.4 0.6 0.8 1.0 12
Mole ratio of reactants (1, / CF,COOH)
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Catalyst type ?0/2)/ ) 3(%}; ?atio s
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Active-carbon 36.9 135 2.7
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7.5%KF/active-carbon 45.8 179 2.6
7.5%K,COj/active-carbon 49.7 20.1 25
7.5%Cul/active-carbon 78.7 125 6.3
7.5%Cul/alumina 3.3 68.4 0.1
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