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Abstract . The selective separation of hydrogen from gas mixture containing hydrogen was
experimentally studied using LaNis. The capacity and the rate of hydrogen separation, the purity
of recovered hydrogen and the optimum condition of the regeneration of deactivated LaNis were
investigated. The separation rate and the recovery ratio of hydrogen were slowly decreased with
the increase of the number of hydrogen absorption cycle. It was found that this result comes
from the deactivation of LaNis partly because of the blocking of hydrocarbon compounds in the
LaNis lattice and partly because of the poisoning of LaNis surface by carbon monoxide contained
in the gas mixture. The optimum condition for the regeneration of deactivated LaNi; was ob-
tained by heating in a vacuum to about 637 K. The recovery ratio of hydrogen at the optimum
condition was observed to be about 80%. The rates of hydrogen separation were measured in

the a—phase and two phase regions. The rate equations could be expressed as follows ;

a — phase :
dPH2
- =0.836 X 10_3 (P”2 — Peq)
dt

two phase region :

dPy,
——— =1.6909 X 10 exp (—17560/RT) (P, ~Peq)
dt
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Table 1. The Composition of Gas Mixture given
form Isoo Chemical Co.

Components Composition(mole %)
Hao 0.24
H, 96.24
CO 0.44
C 0.77
C. 1.79
Cs 0.35
NC; 0.14
NCs 0.01
Cu 0.01
Cu 0.01
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Fig. 1. Experimental Apparatus for Hydrogen Separation.

—17 —



AFT 714 - o] 59

I 44mmg .|
~ “1

K 28mmg 5 l

6.5mmg —> K—

h
N o
(02 -
20 —| 1l
- mmg :
E -]
& 1 Tmmg -} —
m |
1I3mmg —|f —
N __I‘“‘" — IJ
Thermocouple >

Fig. 2. The Demension of Hydrogen Adsorption Re-

actor,

FA9ste] Fapelss 84 24 vasigo
o, 303Ko) A «ds] E@AHsE LaNisg 1%
FA2 FURs 1§48 AEE WA

2. 3. 4 & &R

- 43 24 FEFNN FLEASEE ZH
7 fistel SHs FAHEY LaNis® 1A BHES
FAA & Az AYddez A9 Y7
A weeEolH WeAA dAdste LEWs
g Aol wel 2P a-ol M RASE
£ 2713E9e olgsto 293-323Ke] £EWY

S 20-36atme] YAHHNM Z2H P o, 247

EF YoM P-C-TFHAMEEH WA ex9

23TFEIY AAHAM BAAA a2 9

g Azl ol EFsld o 7] gvIERE e
dPy,

A =
=k ' %

dt

A%

. @9 A 2@

3.1 252N
YHS-& 5 293-353K ® 9] o) A
A8 P-C-T#AE ZH8l Figdel £A&A

)\g_zl 111 El-zl

T T T

omGceo
XXXX X

EQUILIBRIUM PRESSURE (atm)

© I 2 3 4 5 & 7 8
Hofm/mole of LaNis

Fig. 3. Pressure—Concentration — Temperature Cu-

rves for LaNis.

A& dAT 224 Fae FeAFAYAL
dulgeier FAFoH, F£2 LaNi, 2%
He 49459 B2 Ygudt. £27)
TE 48T 189 AFE & dE Fa9
HolA g, FLAPYILEL oL ¢ F
o ¥ 2x9 HYYE P. o BAS g
Van't Hoff2]g& olg38le FaZxsueges 7@
A3 AH® = —7.23Kcal/ g mole H;gl o, o] g
< FHUDCA 2@ A A dx 3
T FABYdE @YYt ojHYEAY

|

£ ¥ o2 Hf @
rr 32 rlo mo v



AL 3714 - o5t g

(hysteresis) = E(11)olAq Rud A %7}

o4 E 1 ol ARE 2ATh

3. 2 LaNise| s=422|s

LaNis& &% Eg71459 F42gd%e =
ALEt7) 98] ¢bE 22.8atm, &% 303KeA e
P WEIAUT WGA T wE EFIHY
dests 7 Wk cycleo] disl TAlste] Figd
of JEh iz =A% ejug Table 2¢] +Z3oh

Table 2. Hydrogen Recovery Ratio Adsorbing at
303k. 22.8atm and Desorbing at 303k in a

Vacuum,
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Hydrogen
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dPy,
- = k(PH, — lq)
di

Table 3. Hydrogen Recovery Ratio Adsorbing at 303K. 22.8atm and Desorbing at 423K, 573K, 673K in a

Vacuum.
Cycle Hydrogen Recovery Ratio( %)
Desorbing
1 2 3 4 5 6 7 8 9

Temperature

423K 95.5 76.8 53.0 35.3 22.9 15.6 9.50 4.12 0.00

573K 96.0 81.0 72.5 65.9 58.5 53.5 43.5 40.0 39.9

673K 96.5 87.3 83.5 83.3 80.2 80.2 80.2 80.0 80.0
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