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Fig. 1 SEM images of nickel foam and nickel-ruthenium

foam

FR4E Ru/NF {4k 551 19 fe £ (8 0k 1 (&1 2) AT
A, Ru/NF LR & A — 2624 T, 4 € .0, S Fe, {0
JEMEALAT R 43 Ni Al Ru &5 4 kR o, B
— B DL Ni WHEZE SRTHFE A Ru 19 2L AR
G Ru/NF i 46 ) th Ru B9 T & 40 80
36.50% ,J5 B BN 13.15% ,Ni (R 3 50k
29.41% JR B EGAEN T 18.23%

TELURER AT Ru/NF HEAGTN Y X569 27 S el an
Kl 3 ffon, M4 F PDF#04-0850 W] 1, W0 IR 22 Y
TR BT R AR (111) L (200) . (220) &, Bd W
IR BRAE SO T O S T AR B Ru 25, 15 %)
Ru/NF #EALF] 05 B m] 22w A% , B Ru B8 TR
R R, P HIE R T A4,
2.2 RMNBEX NaBH, /KR =S 8800

i o) 5 5 434 209% NaBH, Fl1 5% NaOH ) 20 mL
FIZKEE W, A Ru/NF, 43513 NaBH, 7£ 35 °C .45
C.55C65C .75 CF=EAMHER(E4), H
Bl 4 (a) Al %0, R B, h 2k i e M RbRB o, =k
SRR H 2 YR TR 2] 65 °C F1 75 CHY,
2] S RE b ME A ], AR BT 4 (b) ATAL A



<12 EHAb TR 22224k ( AREBAIR) 2018 4E
— e e JEFH 500
TR | BRI B I
C 05.01 15.17

Rul 0 19.93 45.35 = 400
s 0440 | 05.00 § i
Ru 36.50 13.15 _‘ﬁ 300
Fe 04.76 0.10 = L

Vi 29.41 w
= I 200
: H |
A 100

1 1 1 n 1

K2 Ru/NF AL B0 RE B (S K
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Fig.4 The reaction process at different temperatures and the
relationship between the hydrogen production rate and

the reaction temperature
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Fig.5 Arrhenius plot to determine the activation energy of
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Fig.7 The reaction process of different NaOH concentrations

and the relationship between hydrogen production rate

and NaOH concentration
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Table 1 Comparison of the hydrogen production rate of Ru/NF
for hydrolysis of NaBH, with those of other reported
catalysts
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Preparation of a Ru/Ni —foam catalyst by an electroplating method

and its catalytic performance in hydrogen production from

sodium borohydride aqueous solution

MA YuLong'

WEI YongSheng”*

DAI ChangQing’

(1. Tangshan No.2 Middle School, Tangshan, Hebei 063021 ; 2. Hydrogen Technology Research Center, School of Physics and

Electronic Engineering, Jiangsu Normal University, Xuzhou, Jiangsu 221116 ; 3. State Key Laboratory of Organic-Inorganic

Composite Materials, College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Hydrogen, as an efficient and environmentally friendly renewable energy source, has broad application

prospects. Hydrogen generation by hydrolysis of sodium borohydride in the presence of a catalyst is a popular tech-

nology. In this paper, a Ru/Ni—foam ( Ru/NF) catalyst has been prepared by an electroplating method and used

to catalyze the hydrolysis of sodium borohydride. The effects of varying the reaction temperature, sodium boro-

hydride concentration, and the pH value, as well as the catalyst and stability have been studied. The results show
that the hydrogen production rate of the Ru/NF catalyst is 1894 mI/(min-g) with 10wt% NaOH, and 15wt%
NaBH, at room temperature. The Ru/NF catalyst thus has very good application prospects.

Key words: sodium borohydride ; hydrogen generation; Ru/Ni —foam catalyst; hydrogen production rate
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