MODIFICATION OF LITHIUM BOROHYDRIDE
AND MAGNESIUM HYDRIDE MIXTURE
FOR HYDROGEN STORAGE

Pattaraporn Sridechprasat

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy
The Petroleum and Petrochemical College, Chulalongkorn University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Frangais du Pétrole

2012

[2%313%56



Thesis Title: Modification of Lithium Borohydride and Magnesium
Hydride Mixture for Hydrogen Storage

By: Ms. Pattaraporn Sridechprasat
Program: Petrochemical Technology
Thesis Advisors: Assoc. Prof. Pramoch Rangsunvigit

Dr. Santi Kulprathipanja

Asst. Prof. Boonyarach Kitiyanan

Accepted by the petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfillment of the requirements for the Degree of Doctor of

Philosophy.

College Dean

Thesis Committee:

(Assoc. Prof. Thirasak Rirksomboon)  (Assoc. Prof. Metta Chareonpanich)



v

UNAAYD

@ = @ 1 a s L4
fnans  ffiesdszem o msdSudjamskausznediiouuese lalasauay
— o a o a o o o - . Bl .
nuntiaon lalase dmsumannmnumeaslalasiau (Modification of Lithium Borohydride and
Magnesium Hydride for Hydrogen Storage) . M - et as. U5 Tuy Saassniies as.

s &

=t @ =a w o
dud nadszmlyn tag wet. as. uuﬂsw‘f ARUIIUN 130 Wi

¥
o o2 Qe

= ' w o ' =
mdvsiiAnuuaniamslaalaes/gadumalalasauvesmsnauizningg

4 =

Fovveselalasauazuuniidonlelasd ludasidau 2:1 Tavlua (swaw) guanian
asaoUATOUAYY guvgiiveamstfanddss nalamsnml§ise uazmsdunayld u
= ' o =5 " w o =
msAnsdmusn dumsanina lnyesnistlaaasvgadualalasnuvesmanaui
' a d 1A = e ' =1
fumsvaiiung 1 99158 namsnaaeaad vy AguralaInd 400 damayd
= ' o T e v 3 ) 4
anistanldesiialalasnuuiadiuninaiouvese lalasauazuuniidonlalasa
; = = = vooas | o | o
Tuvazigaimail 450 asmuaiFoe fanisnearvesuuniidonlave lsduazdiiionlalasd
2’, 32 = =1 o = o
vinu lddnyimavesmudu Innuilonlasaaslsa anlifivmansznanlsd nay
o =] ' ~
iwed Inllsmanszaan lsa TuiSinasesay 3 Taslua ash)lumnsway Tumsfinyidiun
. ' = " w o 1
@04 Iddnpmansznuvesnalumsuadenganssumsanilass/gaduma lalasinuves
& VoA a = of — 1
MsHan Fawuudamunavesnsua guugivazlsinavesma lalasisunlanides
a Qs [ =i é', Y = ar 1 oo = 5 =
panuianas dmsumsaneludauiien duldidudas wgns o lnanuton Tnnudien’a
o | 4 =1 &
oon laa uagInnudionlasaanlsd ashlumsnaunazuaithuna s 910 wamsanw
= ' a 4 |
paaaliiiiun madu Innudlon WSuamalalasouidanlassesninninasway
4y 3 :v =) J A o = v A 5/
gagandovaz 5.0 Taohmiin Tumsinmanuind MumsfnyIHanT TNV NNAUTUAY
' w o o A o ar
aomsnnnuna la lasinuyoamsiaunsiumsvailumal 5 931ue ramInaans
0 - @ ) o ¥ = Y 1
wun mswaunaarsaInelaanuaumeslalasnuisudu o.1s wnzwiania Yaaiaes

v ﬁlﬂf %' o
M lalassuoaningeganiovas 5.0 lassimiin



iii

ABSTRACT

4981005063: Petrochemical Technology Program
Pattaraporn Sridechprasat: Modification of Lithium Borohydride and
Magnesium Hydride for Hydrogen Storage
Thesis Advisors: Assoc. Prof. Pramoch Rangsunvigit, Dr. Santi
Kulprathipanja, and Asst. Prof. Boonyarach Kitiyanan, 130 pp.
Keywords: LiBH4/MgH,/Hydrogen Storage

In this work, LiBH4 was mixed with magnesium hydride (MgH,) in a 2:1
molar ratio (mixture) in order to investigate the hydrogen desorption/absorption
properties. In the first part, the mixture milled for 1 h was observed for its hydrogen
desorption/absorption mechanism. The results showed that, when the temperature
was lower than 400°C, the released hydrogen was from the partial decomposition of
LiBH, and MgH,. At 450°C, there was the formation of MgB; and LiH. 3 mol% of
TiCls, HfCly, and ZrCly was also added into the mixture. It was found that all the
catalyzed mixtures had lower desorption temperatures. The effects of ball-milling
time on the hydrogen desorption/absorption behaviors of the mixture were studied in
the second part. It was found that the increase in the ball-milling time resulted in the
decrease in the desorbed temperature as well as the hydrogen capacity. In the third
part, Ti, TiO,, and TiCl; were added into the mixture and milled for 5 h. The results
showed that doping with Ti resulted in the highest amount of hydrogen, 5.0 wt%,
released from the mixture. In the fourth part, the effects of initial pressure on the
hydrogen storage properties of the mixture milled for 5 h were investigated. The
results exhibited that the mixture decomposing under 0.15 MPa hydrogen had the
highest reversible hydrogen capacity of 5.0 wt%.
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