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Abstract − Synthesis of CF3I by direct iodination of CF3COOH 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 manufactured cat-

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 of CF3I. The optimized reaction conditions were above 1 of I2/CF3COOH

mole ratio and about 400oC 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 CuI type,

respectively.
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Fig. 1. Schematic diagram of experimental apparatus for synthesis of
CF3I by iodination of CF3COOH with I 2.
1. Microfeeder 18. Second collector
2. Temp. control bath 19. Water circulating bath
3. Iodine vaporizer 10. NaOH solution
4. Furnace 11. Flowmeter
5. First collector 12. Bubble meter
6. Reactor 13. Sample port
7. Heating band
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Fig. 2. Thermal cracking of CF3COOH as a function of reaction tem-
perature.

Fig. 3. Effect of reaction temperature on the yield of CF3I from iodina-
tion of CF3COOH over 7.5% CuI/active-carbon(cat. wt.: 10 g,
LHSV: 0.4727 hr−1, I2/CF3COOH mole ratio: 1).

Fig. 4. G. C. chromatograph of products from iodination of CF3COOH
over 7.5%CuI/active-carbon(cat. wt.: 10 g, LHSV: 0.4727 hr−1,
I2/CF3COOH mole ratio: 1, reaction temp.: 400oC).

Fig. 5. Selectivity of product from iodination of CF3COOH over 7.5%
CuI/active-carbon(cat. wt.: 10 g, LHSV: 0.4727hr−1, I2/CF3COOH
mole ratio: 0.35, reaction temp.: 400oC).
���� �39� �2� 2001� 4�



CF3COOH� �� ����� �	 CF3I� 
� 147
J. �� ã�� 12
 CF3I) CF3H
 h: 10�8G r� ��Q

CF3COOH) �:� B¡ @� 12� '��pÔJ �,��p� �

��� �^Ê r­H Ô�� OJ. eb	 C2F5Iy CF3H� ;���

h�( ��Q �:� CF3COOH� �� B¡�) '�y ���� °

&y ª �á B]
 �( �,�y� �� °&)  �¾H ¸ ' O

EJ. �( C2F5I
 h: CF3I� r� ;���Q ��1� �� B¡

�) C�á �,����( °&) ª �á �,����ÔJ �^Ê

&f¾H ¸ ' OEJ.

3-4. ����� � 

Fig. 6� 7.5%CuI/active-carbon ���
9 �� pG 400oC, I2/CF3

COOH� ©¿ Àh) 1
 ,ä ½ �,� ÈT�� pG 165oC e6

� Õ� ��1� ©¿ ²G 10.4 cc/hr
9 ���� 	�(3 g, 5 g, 7 g,

10 g)
 K  CF3COOH� #��_ CF3I� '� 	�� 	ÑÓ� O

J. �� 3 g �, §� �¡� 1.49 sec
9 #��� 71.3%�� CF3I�

'�� 53.8%� 	ÑÓ� O� ���� È) �, §� �¡� È)


KF #��_ CF3I� '�� È)�a ���� 10 g
 �, §� �¡

� 4.94 sec
9� #��� 90%��_ '�� 80%8G� �EJ. �

� ��� � §� �¡� È)�'Î #��� È)�Ú� CF3I� '

�G È)�� °�H ÔÚJ.

3-5. !" #$� ��

7.5%CuI/active-carbon ���
9 ��pG 400oC e6� LHSV

0.4727 hr−1
9 ,ä_ �,� ÈT�� pG 	� � ©¿ Àh(I2/

CF3COOH)� 	�
 K  #��_ CF3I� '� 	�� Fig. 7
 	Ñ

ÒJ. a�
9 ,ä_ �,� ÈT�� pG 	�� È�%� 	��

)Wy ��1� ©¿ Àh� 	�Q 	Ñ�J. IQ ,ä_ �,� È

T�� pG 132oC
9 ��1� ©¿ Àh(I2/CF3COOH)� 0.35��

pG) 160oC
9� ©¿ Àh) 18G�J. �g ©¿ Àh
 K 

�� @�1� #��_ CF3I� '� 	�� Ô� ��1� ©¿ Àh

(I2/CF3COOH)) 0.35
 °&� ��1
 CF3COOHÔJ �,�) �

� ��
 15%8G� #��_ 9.5%� �� CF3I� '�H �EJ. e

b	 ,ä_ �,� ÈT�� pG) È)� 145oC
 ©¿ Àh) 0.45


9� �,�� ©¿�� È)�a #��� 73.9%�� CF3I� '�

� 50%8GQ È)�Ú� �  � ,ä_ �,� ÈT�� pG) È

)�a ©¿ Àh) 1
9� #��� 92.0%�� CF3I� '�� 73.7%

Q È)�ÚJ. �� ��1 ©¿� I2/CF3COOH Àh) È)¾�Q!

#��_ CF3I� '�� È)�� � h) �VG 1��� DV"{ #

��� 90%��� D� CF3I� '�G 70%�� �H ' OEJ.
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Fig. 6. Effect of contact time on the conversion and the yield of CF3I
from iodination of CF3COOH over 7.5% CuI/active-carbon(liquid
feed rate: 10.4 cc/hr, I2/CF3COOH mole ratio: 1, reaction temp.:
400oC).

Fig. 7. Effect of reactant mole ratio on the conversion and the yield of
CF3I from iodination of CF 3COOH over 7.5%CuI/active-car-
bon(LHSV: 0.4727 hr−1, reaction temp.: 400oC).

Fig. 8. Effect of I2/CF3COOH feed ratio on the produced CF3I/CF3H
ratio from iodination of CF 3COOH over 7.5%CuI/active-car-
bon(LHSV: 0.4727 hr−1, reaction temp.: 400oC).
HWAHAK KONGHAK Vol. 39, No. 2, April, 2001
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Fig. 12y Table 1� �� pG 400oC, I2/CF3COOH� ©¿ Àh) 1


 ,ä pG 165oC e6� ��1
 CF3COOH� ©¿ ²G 10.4 cc/

hr(LHSV : 0.4727 hr−1)
9 c
�a �� #��_ CF3I ½ CF3H�

'� e6� CF3I/CF3H� h� 	ÑÓ� OJ. ��� �d�� ��

°&� #��� 32.45%�� CF3I� '�G 2.93%Q X© ��J. 0

Ê @�1 B CF3I/CF3H� 0.21Q ã�� 12
 CF3IÔJ� ã��

�� CF3H) �� @��H ̧  ' OEJ. ��Q ¹�[{H �d( °

Fig. 9. Effect of impregnated CuI amount on the conversion and the
yield of CF3I and CF3H from iodination of CF3COOH over
7.5%CuI/active-carbon(LHSV: 0.4727 hr−1, reaction temp.: 400oC,
I2/CF3COOH mole ratio: 1).

Fig. 10. Isotherm plots obtained from nitrogen adsorption and desorp-
tion at liquid nitrogen temperature over 3%, 7.5% and 12%
CuI/active-carbon.

Fig. 11. Effect of salt content on the produced CF3I/CF3H ratio from iod-
ination of CF3COOH over 7.5%CuI/active-carbon(LHSV: 0.4727
hr−1, reaction temp.: 400oC, I2/CF3COOH mole ratio: 1).
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Fig. 12. Conversion and yield of CF3I from iodination of CF 3COOH
over various catalysts(LHSV: 0.4727 hr−1, reaction temp.: 400oC,
I2/CF3COOH mole ratio: 1).
A: No Cat. B: AC, C: 7.5%KF/AC, D: K2CO3/AC, E: 7.5%KI/AC,
F: 7.5CuI/AC, G: 7.5%CuI/Alumina

Table 1. Conversion of CF3COOH, yield of CF3I and CF3H and ratio
of CF3I/CF3H obtained from iodination of CF3COOH on 7.5%
CuI/active-carbon(cat. wt.: 10g, LHSV:0.4727hr−1, I2/CF3COOH
mole ratio : 1)

Catalyst type
CF3I yield

(%)
CF3H yield

(%)
CF3I/CF3H 

ratio

No catalyst 22.9 13.7 0.2
Active-carbon 36.9 13.5 2.7
7.5%KI/active-carbon 49.4 20.8 2.4
7.5%KF/active-carbon 45.8 17.9 2.6
7.5%K2CO3/active-carbon 49.7 20.1 2.5
7.5%CuI/active-carbon 78.7 12.5 6.3
7.5%CuI/alumina 13.3 68.4 0.1
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