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Abstract—Hydrogen was produced from water by redox cycle of metals using activated carbon as a reduc-
tant. Several metals-Co, Ni, Fe, Cu, Pd, Zn and Mn-were used. In order to test the rate of hydrogen production
according to temperature, a micropulse reactor was used. As a result, it was found that Co and Ni were
the best hydrogen producing metals among the metals tested. At 600, Co showed the better hydrogen
production rate than Na,CO; that was known as a good catalyst in coal gasification reaction
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Table 1. Composition of active carbon

Proximate analysis

As received Dry basis

Moisture(%) 8
Fixed carbon 76 82.6
Volatiles 14 15.2
Ash 2 2.2

100 100

Ultimate analysis

C 84.1
H 2.3
N 0
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Fig. 1. Experimental apparatus for hydrogen production.
A: H; Cylinder B: N; Cylinder

C: Oxytrab D: Gas-chromatograph

E: Injection port
G: Micro-reactor
1-2: Needle valve

F: Electric furnace
H: Temperature controller
3-4: Three way valve
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Fig. 2. Hydrogen yield vs. pulse numbers on various cat-
alysts at 600°C.
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Fig. 3. Hydrogen yield vs. pulse numbers on various cat-
alysts at 700°C.
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Fig. 4. Hydrogen yield vs. pulse numbers on Co catalyst
at various temperatures.
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Fig. 5. Hydrogen yield vs. pulse numbers on Ni catalyst
at various temperatures.
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Fig. 6. Hydrogen yield vs. pulse numbers on Na,CO; cata-
lyst at 600°C and 700°C.
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Fig. 7. Comparison of hydrogen yield for various catalysts
according to pulses of water at 600°C.
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1. Co/Activated-carbon, after reaction at 600T
2. Ni/Activated-carbon, after reaction at 600C

Fig. 8. XRD results of Co and Ni catalyst.

g

dg HodFglom F£40] 8L 40-50%S §33H4
31, 700Col A= 70%2 Ao Fghch

Fig. 7& Na,C0:¢} In ¥ Cooll 93 $49 82
v|wsl7] $iste] FAIF 2ok el B A
#z7) Inoll % 2o £&-2 80%e 7 @S
Holx|uk A} Zo)Eo] 60%l A AT L HdF 1
Ut} g0 FAE o) FAel 2l AHE
A FaddA B Aty gieg A=k
E=3 2YdA B 5 dxe] Codl 97 7% Ind}
Na;Cosell u)3] ztztel] dsted 1.5u) e} 2w 2 viepylc)

3-5. XRD &4

Ay HF Zof o] AefHstE dolR 7] 95l XA
3" (XRD) A ¥-¢ 3tsic). Fig 82 cobalt nitrate=} nick-
el nitrateg kol F2] A1 600CA A uH-5-A17 %
olF Zvfo] thjt XRD ¥4 ZAstor}, X-ray source
24 Mo Ka Target(A=0.709 4) & o] &-3}3-& o} Bragg's
equation[ 15]

nA=2d sinf

o} JCPDS card2%-¥ 7§ F4 Cos} Nigj 209 g2
Z+7b 19.92°¢91 20.11°90S & 5 23, Fig. 89ll4 & ¢
U%o] ol E g4 HA=2E Jehle] &4 Cogt Nig
EAE #AF 5 ek 28z o] Avke AYAS
Mo T e F49 A3 W g vt
AMEE 78 or)gi

4.4 B

& pulse2 F{Yshs v]aganb3r]|E o] 45y
F5EE o] &3 AR Abe]ZollA] A E &

B©o R st BERHH $4F Azxse 4 o33
2 AES Ik
(1) AH83 G4Z0 F Co9t Nio] 71 #4o] £
gtz 600T el 4} Cooll 27 49 488 85-90%0) 1,
Nioll 2}3F 49 488 75-80%% el 700C
o) Al Cost Niol| &gt #go] 95% o|do] 2R o] &
Eole T Az £ FdE o4 7 Uk

(2) 600CoA 8] &5 4 2 T2 F8&
Z A A3} Co>Ni>Pd>Cr>Mn>Non-catalysts=0] ¢}
o}

(3) #AANE A2 T 413188 Abo]FellH F2
Zof 2 odejzl InT At 7}23 kgl A g 2
W2 ke Na,COs9b B A4 A#3a CoZvlof
t3ted 600C A 49 548 vlawgt A3} Inell 93
T8 60%°) 3. Na,COsoll 2% 482 45-50%¢9) utd
Cooll 2& 828 8590%E Ho Zv] Cox 5%
o4& o4 5 Uk

(4) 71&8] Mt 723} ubgoll 93 E2RE £4
A 2= 800C o] Aol A Y sto] x| A|ut, F42] 4h3)-3d
Ato]Zo A CoZml & o]-8-3t 600CAAME ol § w&
o] FEg HolBR AAHe S A2 vws
Z 7H7E e ZeE AtrEch

|

REFERENCES

1 2.9t} =712 “FAdyx]”, ddlx}atilA(1974).

HWAHAK KONGHAK Vol. 30, No. 2, April, 1992



ok

walg - s - DA - GEY

. Gustav P.D.: Hydorgen: Int. ] Hydrogen Energy,
14, 777(1989).

. Engels, H,, Funk, J. E,, Hesselmann, K. and Kno-
che, K. F.: Int. J. Hydrogen Energy, 12, 291(1987).
. Ohta, T. and Abe, 1:Int. /. Hydrogen Energy, 10,
275(1985).

. Ohta, T., Funk, J. E., Porter, J. D. and Tilak, B. V.:
Int. J. Hydrogen Energy, 10, 571(1985).

. Bilgen, C. and Bilgen, E.: Int. J. Hydrogen Energy,
9, 197(1984).

. Abdul-Ghani, A.]. and Abdul-Kareem, S.:Int. J.
Hydrogen Energy, 14, 303(1989).

. Lede, J., Baumard, F. and Anthony, A.M.: Int. J.
Hydrogen Energy, 7, 939(1982).

. Warner, J. W. and Stephen Berry, R.: Int. J. Hydro-
gen Energy, 9, 197(1984).

sistZ e M30A H25 19924 48

10.

11

12.

13.

14.

15.

Shriver, D.: “The Manipulation of Air-Sensitive
Compounds”, 2nd Ed., New York, p.78(1979).
Robert, B.A. and Peter, T.D.: “Experimental Meth-
ods in Catalytic Research”, Vol.Il, Academic
Press, New York, (1975).

Anderson: “Structure of Metallic Catalysts”, Aca-
demic Press, New York, (1975).

Igarashi, A., Asano, H. and Kikuchi, Y.: Chemistry
Letters, 1693-1696, (1982).

Mark, H. F., Othmer, D.F., Overberger, C.G. and
Seaborg, G.T.: “Encyclopedia of Chemical Tech-
nology”, Vol. 13, 759, John Wiley & Sons, U.S.A.
(1981).

George, H. S. and Lyle, H. J.: “X-ray Structure De-
termination”, New York, (1968).



