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Gas hydrates formed from gaseous mixture and water are expected 
to use for gas separation material, but the hydrate formation rate is very low. This study 
proposed improvement methods of gas hydrate formation rate in flow reactor. Target gas 
hydrate formation rate decreased in direct proportion to target gas mole fraction. It was 
demonstrated in the continuous hydrate formation and recovery system that the 
separation factor S.F. and recovery ratio Rf of target gas were about 49 and 20% 
respectively, and that about 54% of freon in initial gas was concentrated to more than 99% 
in recovery gas.   
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R-134a
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(1) 
aK*

 
rhy = aK* RT ln(Pg/Peq) 

aK*  [mol2/(s J)] a

 [m2] K*  
[mol2/(m2 s J)]  R  [J/(K mol)]
T  [K] Pg [Pa]
Peq [Pa]
HFC-134a 1.6 10-8 ~2.3
10-8 mol2/(s J) HCFC-22
10-7~10-8 mol2/(s J) SF6

10-8~10-9 mol2/(s J) HFC-134a
HCFC-22

aK* SF6

HFC-134a
aK*
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N2

HFC-134a
HCFC-22  

 
 

No.   

 

 

 

aK* 

108 

1 HFC134a 1.000 --- 2.00 

2 HFC134a 0.785 0.962 1.55 

3 HFC134a 0.612 0.928 1.10 

4 HFC134a 0.427 0.833 0.734 

5 HCFC22 1.000 --- 10.67 

6 HCFC22 0.897 0.985 4.48 

7 HCFC22 0.791 0.992 3.98 

8 HCFC22 0.537 0.992 2.74 

HFC134a, Pg = 0.15MPa, T = 275.6K QL = 0 HCFC22, 

Pg = 0.40MPa, T = 282.0K QL = -148 ml/min. 
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(7) N2

S.F. Rf

HFC-134a  
S.F. 5~8 Rf 24%~36%
90% HFC-134a

N2-HFC-134a

II
N2 1 HFC-134a

8
16 N2

94
HCFC-22 S.F.

50 Rf 25% 99%
HCFC-22
N2-HCFC-22

HCFC-22 N2

1 HCFC-22 99
II

99.5  
 

.1 HFC-134a  

No.  

 

 

 

S.F. Rf 

1 1.000 --- --- 0.140 

9 1.000 --- --- 0.263 

10 1.000 --- --- 0.372 

11 0.487 0.885 8.1 0.248 

12 0.537 0.887 6.8 0.306 

13 0.550 0.867 5.3 0.292 

14 0.659 0.940 8.1 0.358 

No.9 Pg = 0.20MPa, T = 276.3K QL = -148ml/min; No.10, 

Pg = 0.20MPa, T = 276.3K QL = 148 ml/min; No.11, Pg = 

0.32MPa, T = 275.6K QL = 65 ml/min; No.12, Pg = 0.32MPa, T 

= 274.2K QL = -148 ml/min; No.13, Pg = 0.34MPa, T = 275.5K

QL = 148 ml/min; No.14, Pg = 0.25MPa, T = 274.8K QL = 148 

ml/min.  

 
. HCFC-22  

No.  

 

 

 

S.F. Rf 

5 1.000 --- --- 0.422 

6 0.897 0.985 7.1 0.266 

7 0.791 0.992 32.8 0.260 

8 0.537 0.992 49.9 0.206 
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No.   

 

 

 

 

 

15 HFC134a 0.755 0.903 0.940 

16 HFC134a 0.662 0.893 0.882 

17 HCFC-22 0.536 0.685 0.892 

18 HCFC-22 0.743 0.855 0.908 

No.15 Pg = 0.30MPa, T = 275.0K QL = -148ml/min; 

No.16, Pg = 0.30MPa, T = 274.5K QL = -148 ml/min; No.17, Pg 

= 0.40MPa, T = 277.6K QL = 0 ml/min; No.18, Pg = 0.40MPa, 

T = 274.4K, QL = 0 ml/min. 
 
 

 
 

 


