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ABSTRACT

Effects of Co and Co-P catalysts on the hydrolysis of alkaline NaBH4 solution were
investigated. Co and Co-P catalysts were prepared on Cu substrate by electroplating. Hydrogen
generation rate of Co-P catalyst was much faster than that of Co catalyst, demonstrating that Co-P had
higher intrinsic catalytic activity for the hydrolysis of NaBH,4 than Co. Hydrogen generation properties
of Co-P catalysts largely depended on cathodic current density and electroplating time because they
influenced on the P concentration of the Co-P catalysts. Maximum hydrogen generation rate of Co-P
catalyst was 1066 ml/min.g-catalyst in 1 wt.% NaOH + 10 wt.% NaBH, solution at 20 °C, which was
obtained at cathodic current density of 0.01 Alem’ for 130 s.

FRINEE0 : Sodium borohydride(UHEF w4 31E), Hydrogen storage and production
(FAaAZE 2 B, Hydrolysis(7F5E3l), Co-P catalyst (ZZE-Ql Z1f)
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Table 1 Bath composition and operating conditions for
electroplated Co and Co-P catalysts

Concentration (M)
Chemicals Co bath | Co-P bath
CoSOy - TH,O 0.05 0.05
NaH-PO, + H,O - 0.2
C6H5Na307 . 2H20 0.2 0.2
(NH4)2S0, 05 0.5
Bath temperature 25 °C
Substrate Cu (20 um)
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the
morphology of (a) Co and (b) Co-P catalysts

Fig. 1 SEM micrographs on surface

electroplated on Cu at cathodic current density of
0.01 A/em’ in Co and Co-P bath. ‘

AFEEZF CoP Fule] 2T AEA
3 ZAFEE7] $lEke], ddAFUR
1, 1,5 Alem® A Co-P £ & ztzt 2|2
001, 1, 5 A/emPell A 2
A7k AzR
FAHAFLLT} e
Co-P vl x|
Atk 1 AlemPl A =239
o)A micro-cracko| Al

2
il
il=A
k1

o
—
()
O
S
S,
lo

2
ol
Lo
o
tjo

&
o
e .
=2
lo

=

A

oz
o

&£

i oft

al
i

micro-cracko] @
Co-P Ful= YA

- H

1
Jr A0

ke Aoz A om, 5 Alem’lN EF9

Co-P &v= micro—cracke] Z&¥ =] ¢gict 2+
2o BPARLDEANN EF A AFESS 24}

2
3 23, SAAFLEst Sl uhel ARES

1R(4) K1



300 4

— —a—Co
= —4a—Co-
E 250f co-P
[
E
3 200
$
T 150}
: |/
2
@ 100}
5 1/
&
& s0r T
/_/_,././
0 | e i 1
0 1000 2000 3000 4000 5000 6000 7000 8000
Time (s)

Fig. 2 Hydrogen generation rate of electroplated Co
and Co-P catalysts in 30 °C 1wt.% NaOH +
10 wt% NaBH; solution. (electroplated Co
and Co-P weight : 10 mg)
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Fig. 3 SEM micrographs on the surface morphology
of Co-P catalysts formed at (a) 0.01, (b) 1,
(¢) 5 Alem’ from Co-P bath. (applied total
charge : 10 C/emd)
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Fig. 4 Current efficiency of Co-P electroplating as a
function of cathodic current density.
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Fig. 5 Catalytic activity and P concentration of
electroplated Co-P catalysts as a function of
cathodic current density.
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Fig. 6 SEM micrographs on the surface morphology
of Co-P catalysts formed at 0.01 Alem’ from Co-P
bath for (a) 130, (b) 1200, (c¢) 3600 s.
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Fig. 7 XRD analysis of electroplated Co-P catalysts.
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Fig. 8 Catalytic activity and P concentration of

electroplated Co-P catalysts as a function of
electroplating time.
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