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Hydrogen Generation from Hydrolysis of Sodium Borohydride Using Cos04
Hollow Microspheres Synthesized with Yeast Template

WEI Lei, MA Mai-Xia, LU Yan-Hong, WANG Dong-Sheng, ZHANG Su-Ling, ZHAO Di, MA Wei-Pan
(College of Chemistry and Materials Science, Langfang Normal University, Langfang 065000, China)

Abstract: Co(OH); was firstly deposited on the surface of yeast template, and then Co;0, hollow microspheres (de-
noted as Co;0,-HM) were successfully achieved by calcination. Cos0,-HM were employed as catalyst precursor for
hydrogen generation from the hydrolysis of sodium borohydride. Field-emission scanning electron microscopy
(FE-SEM) and X-ray diffraction (XRD) were used for morphology and phase analyses, respectively. When NaBH,
concentration is 10wt% in alkaline solution, the as-synthesized Co;0,-HM present high hydrogen generation rate up to
2140 mL/(min-g) at 25°C, which is ailmost nine times of that of Co;0, synthesized without yeast template at the same

condition. Furthermore, the Cos0,-HM show excellent stability for long-term storage.
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Fig. 1 FE-SEM micrographs of (a) yeast, (b)-(d) CosO4-HM
and (e)-(f) Cos0,-NT
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Fig. 2 Adsorption isotherms of the prepared catalysts
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Fig. 3 XRD patterns of the prepared catalysts
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Fig. 4 Hydrogen generation performance of the prepared
C0304-HM and Co30,-NT at different temperatures

AN K AR = S B8 AR 5| R, TR B
f CoB & MEA R I 4T, T SR IR
AIYE RG] R ], R AR AR R A, HAHIE 4
f°F Cog04-HM Ak 14 iz 15 T Cog04-NT o

& Z IS A G % (Hy drogen Generation Rate,
HGR) B[ 5 A7 B[R] P S A5 o 2 A7) &0 A ik
&= (mL/(min-g)), 51 K& # )5 % 2 3R A& 15
Fo LL25°C MBI, 51 RIJE Co0s-HM (1)
HGR A 2140 mL/(min-g), £/ Cos0,-NT HGR
(240 mL/(min-g))] 9 f%5. Co304-HM F i {4k 3 14
AT LA AR RO SR, H R KR 40K i
f AN v 1 LU SR T AR B TR B £ = &) CoB
TEYERL . EOR Co304-HM ) LL R T FRAY L Cos04-NT
i 24%, (HIX IEANBE 58 4 vk BT A2 B CoB i PE4)
(A M e

MR SCHR RS, SOV NaBH, & & H 50
FE AT RS R FEC IO K TE%2 T NaBH,
SRS 2wt%. 5wt%. 10wt%. 15wt%. 20wt%
i, & RERAERER(NaOH & & 2wit%), Hik
SR 5 Fin . HA, 24 NaBH, & &8 10wt
& Z 1 HGR % K (2140 mL/(min-g)); 24 NaBH, & &
SN 2wit%. 5wit%. 15wt%. 20wt%i, 1K & K
HGR 43 %4 1270, 1785. 1653 F1 986 mL/(min-g).
E BRI G E B R RLET: (1)NaBH, & =K
B, A0 73R TG R A 4 e o R, AL TR P R
KA K%, (QNaBH, F 25 m I, KA O El =
) NaBO, 7 " i T AL R H, MIfiBHAS BH, 5
P FNEPEST B4k, (3)NaBH, & &t it WAL E
WK, AT ETP 8L, B R e =) =R
R, FEURPIHCRHE— DK,



% 6 4

™,

B, S5 BRI B 5 R Cog0, 7 Lo IR AL NaBH . K i il & 651

2500

2000 -

r. 1500

1000 -

HGR / (mL-min~-g™")

500 |

0 1 1 1 1
0 5 10 15 20 25

NaBH, concentration / wt%

Fl5 NaBH, % &X Cos0-HM i AL 1 BE (¥ 52 M0 (25°C)
Fig. 5 Effect of NaBH, concentration on the catalytic per-
formance of the as-prepared Cos;04-HM (25C)
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Tablel Performance comparison of the prepared Cos0, in thiswork with some catalystsreported in literature

Catalyst NaBH,/wt% NaOH/wt% Temperature/ C HGR/(mL-min*-g™?) Ref.
Ru/IRA 400 20 10 25 189 [17]
Ru/Graphite 10 5 30 969 [15]
Pt/Pd-CNT 0.1 0.4 29 126 [18]

CoB/C 0.75 8.00 25 2073 [19]

CoP/Cu 10 1 30 954 [20]

Co-Cu-B 0.95 1.00 25 2210 [21]
PtRu-LiCoO, 5 5 25 2400 [16]

Co304 0.6 5.0 20 1930 [8]
Co0304 2 -2 25 1497 [172]
Co3;0,~HM 10 2 20 1360 Thiswork

25 2140 Thiswork
30 3115 This work
#not mentioned
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