23 4 Vol.23 No. 4
2001 11 Journa of Nuclear and Radiochemistry Nov. 2001

:0253-9950(2001) 04-0224-06

Pt- PTFE

( , 102413)
(PTFE)
, - , PTFE
, , Pt-C 1 2 PG
PTFE
: 0614.35 DA
1932 Urey , -
70 , - (21
(31, e (5] Pt-GPTFE :
[6.,7]
1
1.1
( , 1.1 km? g) ( )
( 0. 15 mm) , ’
( 5 104 m) :
(60 %) ,
1.2
1.2.1 1
$15 mm x 200 mm
:2001-06-05; :2001-08-08

(1970-) ,



4 : - Pt-PTFE 225

9
1 5 A
Ke)
g B
l -
Fig.1 Experimentd flow sheet of hydrogen-water itope cataytic exchange reaction
11— (water reservoir) ;2—— (pump) ;3 — (preheater for water) ;
4 — (catdyst bed) ;5—— (preheater for hydrogen) ;6 — (condensator) ;
7— (trap with 5A molecular seve and slica gd) ;8,9 —— (receptor) ;
10— (hydrophobic catdyst) ;11 — (hydrophilic packing)
: 176 mm? , 323 K, 1.00 %(D/ (D+H)) ,
48 mL/h, 60L/h, 3.0g
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1 Pt-PTFE
Table 1 Activity of hydrophobic catalyst with different carriers
(catdyst) H/ cm N Kyd s * Kyd (s % kg™ 1)
Pt-CPTFE 2.6 0. 422 1.530 0.260 0
P-905 PTFE 2.0 0.296 1 1.397 0.279 4
Pt-90,(nm)- PTFE 2.2 0.2211 0.907 3 0.181 4
Pt-Al,(S03) s PTFE 2.1 0. 260 6 1.182 0.236 4
Al,Os P-G-PTFE 2.2 0.290 0 1.197 1.219
1 Al,Os+ Pt-CG PTFE Pt-CPTFE
, Kya) |
Al,OsPt-C-PTFE Kya P-CPTFE
5 Al,O5 Pt-CG PTFE
, Pt-CPTFE , Al,O5Pt-GPTFE
2.2.2 P-CPTFE PTFE Pt-CGPTFE
PTFE PTFE ,
Pt-C PTFE , PTFE
, ; 3 2 , GPC-1
GPC2 PTFE/ (Pt-C) (1.0), GPC1 GPC2
Kya GPC3 GPC4
3 ,GPC2 GPC3 (0.5 %), PTFH (Pt-C)
, GPC3 GPC2 Kya GPC5 GPC6
2 Pt
Table 2 Hfect of Pt content on catalyst activity
(catayst) H/ cm Rm(PTFE (P-0)) w(Pt)/ % Ky 571
GPC1 2.8 1.0 0.625 1. 560
GPC-2 2.8 1.0 0.50 1.275
GPC3 2.6 1.5 0. 50 1.531
GPC4 2.2 1.5 0. 40 1.017
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3 PTFE Pt-C
Table 3 Hfect of PTFE to Pt-C weight ratio on catayst activity

(catdyst) H/ cm Rn(PTFE (Pt-C)) w(Pt)/ % Kyd s~ 1
GPC-2 2.8 1.0 0.50 1. 275
GPC3 2.6 1.5 0.50 1.531
GPC5 2.4 2.0 0.33 0.8323
GPC-6 1.9 2.5 0.33 0.884 4
2.3
4 L
2 2 , ) Arrhenius
In Kya:-S—A‘E_ST' +11.13
28.91 kJ/ mol
4 ( Kya)
Table 4 Hfect of temperature and hydrogen flow rate on catayst activity s
A
T/ K
0.5 1 2 3
303 0.75 1.03 1.25 1.33
323 1.14 1.53 1.81 2.01
343 1.58 1.82 2.72 3.1
3
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(2) Pt-CGPTFE ,A|203‘Pt'C"E 0 Py
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-0.5} 4
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PREPARATION OF Pt-PTFE HYD ROPHOBIC CATALYST
FOR HYDROGEN-WATER ISOTOPE EXCHANGE

L1 Jurrhua, KANG Yi, HAN Yande, RUAN Hao, DOU Qinrcheng, HU Shi-lin

(China Ingitute of Atomic Energy , P. O. Box 275(53) , Bdjing 102413, China)

Abstract : The hydrophobic catalyst used in the hydrogen-water itope exchange is prepared with
Pt as the active meta , PTFE as the hydrophobic materia , active carbon or dlicon dioxide as the
support. The itope catalytic exchange reaction between hydrogen and water iscarried out in the
trickle bed and the effectsof different carriers, massfraction of Pt and PTFE on the catalytic ac
tivity are discussed. The experimental results show that the activity of Pt-C PTFE hydrophobic
catayst with the ratio between PTFE and Pt-Cfrom 1 to 2 is higher than other kindsof cataysts
and the overdl volume trander coefficient isincreased with the increase of the hydrogen flow rate
and reaction temperature.

Key words: hydrophobic catayst ; hydrogen isotope; Hx H,O isotope exchange



