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Abstract Sodium borohydride(NaBHs) known as the material of hydrogen generation and storage can produce
the hydrogen via catalytic hydrolysis. This protide chemical could be used in the hydrogen supply system for
residential and mobile fuel cells, and thus many researches and developments regarding to these chemicals and
decomposition reactions have been implemented. We experimented the hydrolysis of NaBH, alkaline solution by
metal oxide-supported PGM(platinum group metal) catalysts and measured the generation rate of hydrogen which
is product of decomposition reaction. We compared oxides as catalyst supports, and the precious metals, Pt and
Ru for the catalysts and studied the effects of amounts of catalyst added and NaBH, concentrations on the

hydrogen generation rates and patterns.

Key Words : Sodium borohydride, Hydrogen generation, Catalysts, Hydrolysis, LiCoOs-supported Pt,Ru

1. M 2 Aol Belstn ARIA] i 7140 e 4
soluR|e] AgeE 95 Booln], SaAA LY
sdme] 24T AT L B Foz oux  ORA ZPY olHel Axgle ebdshy e el 4

AlolzAle] o] Tfet G175 20030 DlEET ohE  4F AFT 5 dolof Ak Kal o] B
G AF AR Ug FUHdch dRAAE PR 2 SIS AERE] e A%
ofe] e ERAE of FolH 200 A4, AR AL I 2717} Holok stul, vlma] grol Kok ik

B 0] =R (DOE target)S A5l Thofat 424 =%t i GF7IA, dshpay, FARY A 5 ol 7HA
Az = AA"o] At = QIoH1]. FaAGA L] A Y eHe HwEA Y=, 1l
2 =2 TF - A7 A AR SE AS.(KIAEA

Correspondmg Author : Seung-Hoon Choi

Tel: +82-063-620-0231 email: shchois@empal.com

Ay 124 06 01 $AY (124 124 069 11, 22 124 069 21) AL 12 079 12¢

3261



=33 A A3E A73E, 2012

o] 6.5wt% (62
bl skolw A
AAEL et
AgAtgeln &
l;ql— oLo]-o n;]

= UARE DOE) M= A%
kgHy/m') o o]2H 7]& 7H&d Azl
Je e JOR Bl olE i pAR
AR AREAL] QoAM= 71 SR
T %ol ArAR 2 Hge 71
reksiar A AEEEA 13] A= Aol oF 500kme]
3y

Fo] 75 AABE a7l QeHI-3)
20 sfalA AA HPHoln TS} (metal
hydride)i',]- AT PAFEZA Q] B4AShE F(NaBHy)

2 E3ISE 243} 3}3HE(chemical hydride)©] it €2
ST SIS off| S5 150 33kl 3
& BHONRA F 10 SEahodr]

(& 1] Z2Eo|= SRlad) S5540a0] 4l vlal
[Table 1] Comparison of protide compounds with metal
hydrides on hydrogen content.

Metal hydride (Protiur) Chemical hyride

Protice corpound
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[Table 2] Specific gravities of alkaline sodium borohydride

solutions.
NaBH4
1 5 10
(%)
NaOH(%) 1 5 10| 1 5 10| 1 5 10
H,0(%) 98 94 89|94 90 85|89 8 80
sp. gr. 1.01 1.03 1.06{1.01 1.03 1.06|1.01 1.03 1.06
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[Table 3] Prepared catalysts for experiments.

Type Component

Pt / Li, Co - ALOs
Ru / Li, Co - ALOs
Pt / Li, Co - TiO:
Ru / Li, Co - TiO;

Pt / LiCoOs
Ru / LiCoO3
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metal oxides
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[Fig. 1] Preparation of catalysts.

[a2] 2] SEM E4] A}l (a) Pt/Li,Co/TiO,, (b) Pt/LiCoOs,
and (c) Ru/LiCoO; powder.

[Fig. 21 SEM images of (a) Pt/Li,Co/TiO,, (b) Pt/LiCoOs3,
and (c¢) Ru/LiCoOs powder.
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[Fig. 3] Hydrogen generation rates of Pt/LiCoO; catalyst
and Pt/TiO,-LiCoOs3 catalyst
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[Fig. 4] Hydrogen generation rate with variation of metal

oxide supports. (Precious metal used is Pt).

S Fu(25mL)2] NaBH, §o] Haf gage

o7 WS A, GEEE AR UEe
u, whebs Zojgo] AL 0.01162] L= 0.0197g9] 7
SHTF oF 3002 o] FRAIM] ZolRles & 5 3
AUt

%

3hH 0.0197g9] PYLiCoO; ZUjE A Eaful-3-2 Al
&, THA] NaBHy 8918 25mL2 7Fste] thA] Hajuh-g-2
A ARE T 23 F=, L Pl W AR &
-3 A7l FEiete ohEA UEhdS o 4 Alth
o] PYLiCoO; FHWZA] NaBH; 4~8HE %4 574
of HEajAld Aol AnE &8E 4 Utk
150
120 -8-00197 |
= ——0.0197
% 90 0.0116
= 60
(e

(l
30 FE>
o - I I |_l 1
0 300 600 900 1200 1500 1800
time (sec)

[28 5] %0} Ao e SauasE,
[Fig. 5] Hydrogen generation rate with variation of
amount of catalyst.
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