. Username: - Password:
m Scientific.Net HOME CONTACT My eBook
. Materials Science and Engineerin

L Pl RN L P N B L P N N P

T S

OVER
300.000
VISTORS PER MONTH

RN

PAGES OF
1.200.000
RESEARCH ™" 5k view

FULLTEXT SEARCH

TO CATEGORIES rs$

R T R RN TR S R RN T S

Study of Catalytic Hydrolysis of Alkaline NaBH, Solution by Ru/Ni Foam Catalyst

Journal Advanced Materials Research (Volumes 233 - 235)

Volume Fundamental of Chemical Engineering

Edited by Zhong Cao, Lixian Sun, Xuegiang Cao, Yinghe He

Pages 1468-1473

DOI 10.4028/www.scientific.net/AMR.233-235.1468

Citation Jai Houng Leu et al., 2011, Advanced Materials Research, 233-235, 1468
Online since May, 2011

Authors Jai Houng Leu, Ay Su, Z.M. Huang, Ying Chieh Liu, Chun Yuan Lin

Keywords Catalyst, Chemical Hydride, Hydrogen Generation, Sodium Borohydride

Abstract A Ni metal form was used to carry the Ru catalyst to induce the hydrogen gas from the NaBH,, solution.
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Abstract. A Ni metal form was used to carry the Ru catalyst to induce the hydrogen gas from the
MNaBH; solution.  Results show the Ni material was replaced by Ru material.  Ruhas been coating
twice or more to cover all the Ni metal form surface as possible.  About 4% of the Ru catalyst
plate shows higher hydrogen generation efficiency.  Relative to the concentration of NaBH;
solution, the 20 wt.% is consisted with the 4% of Ru catalyst plate.  Additional thermal treatment
between every coating process, the Ru material can be adhered tightly.  Furthermore, addmg a
layer of plastic film on the Ru catalyst plate can maintain 79% of the generation efficiency after 17
cycles of generation,

Introduction

For the purpose of being the fuel energy of fuel cell, condition of hydrogen gas is the essential
mechanism in front of the fuel cell inlet. Hydrogen can be swred in compressed tank, Higuefied
H2, or stored m hydrogen-storing alloys, ete. the activated carbon or nano-{iber matenals.
However, these mechanisms are not well for portable, besides, due to the low volumetric and
gravimetric efficiency of hydrogen storage. Instead of those hydrogen storage methods, liquid
methanol fuels, and NaBH4 chemical hydndes can be used as the hydrogen sources for portable
purpose.  However, the Iiquid methanol fuels due to its high-temperature reforming processes and
slow start condition are not suitable for the requirements of portable PEMFC opemtion.  Alkaline
NaBH4 solution (NaBH4), non-flammability and stability in air, has the most extensive attention
owing o is combined advantages of high hydrogen capacity (10.8 wi%), good storability in
alkaline solution and reaction controllability, the low reacted temperature and the environmentally
benign hydrolysis product (borax, NaBO2),  Previous studies on hydrogen production from
NaBH4 are summartzed in a recent review [1].

Alkaline NaBH4 solution hydrolyzes to hydrogen and sodium metaborate (NaBO2) when
being m contact with specific catalysts:

NaBH4 (aq) + 2H20 ~= 4H2 + NaBO2 (aq) + heat n

The catalysts based on Ru and Pt have been mostly emploved for the hydrolysis of NaBH4
[2-5}.  However, non-noble catalysts such as Ni- or Co-based catal ysts have also been investigated
[6].  According to the results, metallic Ni or Co catalysts exhibited considerably lower activity to
the hydrogen generation reaction compared with the noble metal catalysts.  However, due to its
cost and the fess amount quantity force to select the non-noble material for the further mass
production.

Based on various experimental observations, a hydrogen generation system using Co-B/Ni
foam from NaBH4 solution shown that the optimism flow rate of NaBH4 aqueous solution =
17.5mLmin—1, appropriate concentrations of NaBH4 and NaOH in the feed solution = 20 and
1w, respectively [7]. The cost of the Co-B catalysts is quite low and the catalysts show high
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