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Abstract

Hydrogen was produced from water by gamma rays irradiated from a %Co source.
In order to improve the efficiency of hydrogen production, various inorganic materials
such as MCM-41, tidal clay and nanoparticle titanium dioxide(nTiOz) are used as
catalysts. The amount of hydrogen was higher in the presence of the catalysts than
with gamma irradiation alone, and was dependant on the kind of catalysts. The
nanoparticle titanium dioxide which has the structure of anatase with novel
photoelectrochemical characteristics showed the highest efficiency in producing
hydrogen. Among Cu-impregnated catalysts such as Cu/anatase, Cu/P25 and
Cu/bentonite, the Cu/anatase gave the best hydrogen production.

1. e

Az B PAL Q= HHAUA GANIAZA Fho] E AT B o
AAL Ak oldF ATE F FA71E sl BRPY £aF Axss PEe o
&3} ol AVIRa, A, ABAA Y, FAH WY Foz ddd F Ak of
Sy FAAE FHue] UVE 2AIe £48 Axss gadd Pye ge /e
o PR FaAA Bl ouge Ao AAAA UeF FaE AN L R
%5 eolth olsh fAME WHOR BAE BESte] Auhae FEujel el Astolo]



ZAbete] g Azshe WARAH ol Tl o WA e V=l EAL
e Arpde s of gkl HeluA A g ST B g oluAAAdelt =
s ANE = Ao HToles st SvlzA F5v 89 olyst Y& Aleet
o|Ee] F2HE FELOERE FLVIAE AP B Ymdate dFTYE o &
sto] =28 TAAZ Bk H2, 31

2 AT E Hd 52 4 FrIeEES SR ol gsto] vkl fd =EsE
T FaE AgtstnAl sdv B GAEE R CuEs ZWd Y F9 HERAE =
olarAl sk

2. 49

AL of XAl A A F A s AxE AlRE o839, FAAFE 29
MCM-413} Y= =12 *}ﬁ}E]E‘rHO 7|ES HxE T L3 wHoR AxAY
[4, 5]. A83t¥ A+ o= anatase®t bentonite:= AldrichAtE &3 F+Y3E9 2 P25

(anatase 78%, rutile 22%)+= Degussart=FE F439 29, CuSOs.5H0(Showa, 99%)
E o|&3to] impregnation WHo® Fujmwel] do olw Cuf ¥ AHE 20gT
0.005mole] = Al 3} T}

WA 9%k Fa7)A ‘ww% 71211% FATE £ dE 87 gl Eujg BS
4g/500mlo] HAF EFF F ol2EItAR FRE BN o] FA = L9 A}
Ao A YCog o] gste] 157kGy el WAMA o2 muts} A FALS AT HAEE 749

A#S GC-Mass Spectrometer(Finnigan MAT 271)& o] &3slo] #2314t}

A= Yool WAE ZupAd S o] gate] BEE WSS Fa FAHNS A
m Wgo] %S moly] ste] EMEAL wEAh oo AR )

& 2 ® FAHE I MCM 417 A sh A,
ASHE EHE S o] 85kl olo] gk ZRa A

2
o
ob
N
do
ob
2
i
rlo
I
=3
o &
)

)
=
N
i)
L
o

k)
o
>
B
o
e il
B
(2
ox
ox
M
ol
2 O o¢ W & o

I~
=2
o
—
=
e o
o
=
32
i)
B
=
tlo Mg
i
and mlo

i
rok
o,
o
L
>,
ofo
ol
2
&2
rl
on Mt
o
o
v
o
o
l'UO

w = L

ot |4 me
AL

£
o ol
=2
x
i
O_>|: O/
e
e
&)
fu)
(.
o
o
o
ofo
ol
a2
i
ME
2
i)
oo
ftlo
>
Y
o >
ol

> o
ﬂ
iu)
.
n:1r
©
Z
@
?
=
©

fotr 1
o
o 32 o

N
_‘?_"4
2
LT do 30 b
ik
w

do O K

]

Atk oAl Eske] Fig. 1(a)el
U M2k 18]a HyO o]0 B2 A3

¥ mHA F29 Aav BAE =

S )
rot
it
M
K

d
=
o
2

go i o o X K
.

=
— N
H
&2
iQ
—_
S
o
1N
)
e
oty
o O
(= oo

AN o

¢ 2o a2 o> 2 o

fupde)] o)gk Tt dd o R Faoldd Ark AAEEH FulE 2 e A
9} MCM-413 A¥ S = Fol= Aba7 A EA ko AbstE g
M= Ho/029] HI7F oF 400] H& dvbE 247 A E . o= Fig. 1(b)dl
el OH #tr]Zo] 4t ¥ X S$3te] Fae AAE BT Flo
2A=3



yray 2H — H,

a rare case
—Ll_LA majority

H,O > oH + «OH mmmm)> H,0

recombination

recombination

H,O*+ e~ H,O

(a) Reaction mechanism in the absence of catalysts.
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(b) Raction mechanism in the presence of catalysts.

Fig. 1 Gamma radiolysis of water and catalyst/water suspension[1]
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Table 1. The production of Hz and O: from water by gamma irradiation with various

catalysts
Catalvst Ho O2 evolved Mole ratio
o ml X 10 *mole ml ¥10°mole  (H2/02
No catalyst 0.44 0.020 - - -
MCM-41 2.90 0.130 - - -
Tidal clay 3.42 0.153 — - _
nTiOx 58.70 2.621 14.628 0.6530 4.0

7hF A AAEJT ol ERG mE a9 Abho] @A HHEHo|x] eSS
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Table 2. The effect of supporting materials on the efficiency of catalysts
- H: evolved Oz evolved Mole ratio
atalys
Y _5 _5 (He/O2)
ml X 10 “mole ml X 10 “mole
Cu/anatase 515 2.299 19.487 0.8699 2.6
Cu/P25 279 1.246 18.833 0.4570 2.7
Cu/bentonite 455 2.03 10.238 0.8407 2.4
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