vaemyenitu hknewansneminsidunviend

T

189KV Y

al
L3839

@ 1 aaa a a © a & = [ a
anUpnIBMNINAURIENTION-41 uazdilawasFazgiiun:
NIAIYNUALANNBANINMTLTIUN AT NI TR

Iafmmu‘lufﬂg Db

Tag

L#120N Tﬁaqqssm

NMAIBIIMBIAIFNS AN INTIFFATUAZINA IS 6
ARIIMNLIAVAIVAINAIWNS Insnaailaash
‘vmaﬂmgumﬁﬁ'ﬂmnnamuﬁﬁ'ﬁn JNVAT AN

q 9

Uszatlvuilszunm 2552



> av v av a
VRIMAIININN HnewassnamnIriSunstad

T

boo 255 %08

a
384

v 1 aaa a a @ a & = LY a
asslisehninaunaadion-41 uaziilonasaargina:
N1ILAILNUASNNNWANTINNITLIIUPYNIBINTLAN

Talasoululngdn

Tog

@10 Tﬁaqaﬁm

a a ¢ a
MAITIINYIFIEAT ameINIdIdaaILazinalulad
URIINYIAPFIVRIWBAINNS INBBAT AR
nuqmm&umﬁfﬁ‘ﬂmnnamu‘%ﬁ“ﬁnmmmﬂmmﬁ

yJszantlsuiseanm 2552



naanIsNdszne

va a

HITUVOVIVAM IA.AT.90WT TN nld1USns luniindsouaztiomaanis
a a [} v 4 ": L 4 A 1 v g =
'Jmﬁ:vfmamommﬂ?aoﬁamuga unﬁnmnnﬂuﬂmUmﬁamumm@m?uuuammﬁ:vf
e . =) v v A v a o a (%
A8 qﬂmnﬂuuwunLﬂuua:mvxumwaoﬂgummsmmummmmqﬂnszﬁua:msmﬁ AU
a 6 a a ar a Q‘A v 6 =S
Inpraaasuazinalulad ummmaanmumumwagmﬁmﬂlﬁ'l’maqqﬂnsm 39309
tA3a9lad199 u,a:um?‘nma”zlawmuﬂ'ﬁuﬂ{ﬁvlﬁa°@assnu?a"ﬂmnnamu’ﬁu

-~ TR . v o a A i‘; A’o 1
'mmmﬂmmﬁawa'lﬂmsmmmaUﬂsmmﬁaqma

L§1NN I’ﬁﬁqaﬁm
24 WOBAAY 2554



Unanga
250438

msﬁamsw:ﬁfaqmﬁnwaﬂ@ﬁm LONTLAN-41 uazezgiiloududian-41 NUNay S REGE

a

)

ilawaimezgiivianiasnizlasazgdifion nsdnanziildudidu-41 vldlasmaihganmale
INNIRALNAUNIRzaBarsaIasaeladunlaatanloduaiAuianssiandalasiuda
- - v a . s A’ aa ‘I;
wanludtonluslud (@hel) droeandulavluadsih 1.0 $8nn : 0.147 el : 149 i : 2.16
P ' a ¢ & A i A
wanluitoulaasanled : 1.0 lmaoulaasanled AnwinauaIniar wasszusiaa lNITUUIND
FIAHIENGI80-41 o gunndl 100 evenaifor taTouaasd fATonezgdifioy

< 3 A a 0 r L aa . a [ R v a
LONTLON-41 mﬂamwmuimmﬁunmawammaa:gummwnu 50 @2835N1TANATNW

a a =y 3

] a -~ A 4 ~ ~ -3 (3
a2l ATINALBNTEN-41 ANNNANFAVBINMNATVLENTLEN-41 wazazgdiiluuldugian-41

U
<

“ [l A ~ a . a a ar v
AaWLaT 9 uaztuNawwnid 100 avaioatBoaiduiaal 4 muﬁ‘[ﬁnwama:gumaomﬂmﬂlm

A Y

a o e

ad4A vl a ) b v ad ) v v o et
Annaedthelulasduatulaslddiatiduarduuuy wazdtloa-taalas luldarauuuy dmsu
ad dAe o ddae o a @ A A . @ e v P P
5 lulaTa R TUNTAGUILLL TaN1TNIIRILATIEHABNLATLYINNY 9 LN’]1&G1’)G]%LLUUYIQN‘AQ3J
500 83 TaLTuE @ nTUAToa-1aales L ldaaduuuuineaaaildanelunisgiasais 4n0s
Y s a a a A P { o @ 4
Ifiaunszdasazgdifinniiiunmsmnigunyil 800 asenaaidoa tleriad uaained uazdug
A K% v n‘: v a A a A a A [ 3
Alidaany m‘lmﬂummwua:guLuﬂuaawuﬂﬂa a:QMLuuuvlaI‘answan'lﬁn@ LAy
a A 6 o a A dl 1 v a a [ 4
azgiiifivulaavanad IﬂuuWLﬂuazgumﬂuﬂmumnmma:mUﬂauvlaI‘ﬁstwaaanaaaaLLaz
ldiweidaTleloladidudrisjisonfiounnd 80 asenonifoa  luian 24 Falus 1ef
a @ P a a & a a o *
ninAmrezaiifioalalalwiwanlod daueradiiioylaasenlodldnnnisazaiasnizdey
a da o ~ cdo o a o & a a ¢
axgiifloudinasazmolnunadonlaasenlodnsou infanusfozgiifionlolalwinanlad
=Y -1 -] - o =Y v ad [ d'
wazgrazatvazgiiiionlaasenlodlliaTondloneiwergiurdioitloa-aauazyai
a v o v d i
gunniviaaduim 48 $2lud nisduunaznauian auwian 80 asenaaius  uazikIfi 500
o o o A a a a a ' aaa Adn a (3
pyaaidus unan 2 $alus iilillowesaezgdw laSvadasidjisondiniseanled
v v o o v a ) v A =Y =Y Qe
JapaL 1- 5 mm%msm‘lmauqu WAUKINUNDI 300 BIFNTALTLE S TGR R  UN R (e RIGEY
a a 4 n': d' a v a ' (% ' a [ 6 § a
WATMUNTNYDINRAN AR NINNANFILA TR Leinafiaana g laur Wispinnudveiudunsisas
o X o o & - ¢d da aaa i 9 s
wnlniglntd MM IALILRTDITIFONT NMIIATIEHANUNET DN WaTNIFINADITANTIAN
BLANATOURUUFDINTIA WUINHAAN TUHLA DL N-41 LLa:azgﬁLﬁﬂmﬁwﬁtﬁum AFILATIEN Lad]
X da ' % o @ ] @ @ @ a i o
WUNHIFI 757 Uaz 911 a1T1aIdensy audaw mumsaasuﬁ‘[mwama:@lumﬁﬁmLso
aaan =3 a ' dg 'n ]
Ujfieniinifaeenloddaduunuin gwiulddusndouusziiuiiageis 491 anauasde
o A o < o a o e o 'S 4 a a
nsmua'lmmmmuazguL%UU'[ﬂIGﬁIWiwan"lfnwaomﬂmmmﬂwm:ﬂaaa:gmuuu
. aaan . L5 . _aan a =) A =) =)
lummaseuausTnuzmaiilfaon woddadiljasodlanasaezgdundinida
panlad lWawsnialjisorlalasiiuduvesingduluanzvasnar ld uduaasaussouzms
i aaa a @ a a x> a & '3 '3
saljitseendiatuveslngduluanzvasnandeliareandladidulalasiewatosnlod
u,a:ma§LﬁU%‘ﬁ1ﬁa1aIﬂ5LauLUas‘aanvlfm“lwﬁwqmﬂqﬁ 35-130 29PN TRLTUR ONAANUTINAN

o A & a o ' A o A e a« a A
Wwuugad lasuaziuwgasanagas lagluiAaniaiunlodn vmuenldugiou-41 uazazgdifiow



f

200438

[ (=4 ‘J v v Vv Q . aan =y . =) =
WBUGaN-41 N8Iazd laaunsnliiduaasalfisonsfiaeamesizniinsama lodnuas

H =Y -1 =) Qs ‘i V. =) a ¥ 4
Auaa ﬁqmvxqu 150-160 aIANLTRLTLR ua@nmfﬁﬂ‘lmﬁaﬂuama‘lmangoqmaua: 3.75 NLIan
8 12139



Abstract
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Mesoporous materials such as MCM-41 and AI-MCM-41 obtained from rich husk ash
including mesoporous alumina obtained from waste aluminium cans were synthesized. MCM-41
was prepared by dissolution of silica obtained from rice husk ash in sodium hydroxide solution.
Then hexadecyltrimethylammonium bromide (CTAB) was added with the molar ratio of 1.0 SiO,
: 0.147 CTAB : 149 H,0 : 2.16 NH,OH :1.0 NaOH to prepare MCM-41. The effects of pH and
aging time at 100 °C for MCM-41 synthesis have been studied. AI-MCM-41 with 50 Si/Al weight
ratios was prepared by co-precipitation of aluminium with MCM-41. The optimum condition to
synthesize MCM-41 and AI-MCM-41 was found to be pH 9 and aging temperature 100 °C for 4
days. Mesoporous alumina was prepared by two methods; microemulsion templating method
using CTAB and sol-gel method without template. The microemulsion method using CTAB as
structural directing agent was performed at pH 9 and calcined the product at 500 °C. To reduce
cost for mesoporous alumina synthesis, the sol-gel method without template was carried out by
using waste aluminium cans. Aluminium scraps calcined at 850 °C to eliminate paints, lacquers
and impurities were used as two types of aluminium sources; aluminium isopropoxide (AIP) and
aluminium hydroxide. The AIP was synthesized by dissolution of aluminium scraps in isopropyl
alcohol using mercury iodide as catalyst at 80 °C for 24 hours. The aluminium hydroxide was
obtained from the reaction between waste aluminium cans and hot potassium hydroxide
solution. Then, mesoporous alumina supports were prepared from these two types of aluminium
sources via sol-gel method at room temperature for 48 hours. The white gel was filtered, dried
at 80 °C and calcined at 500 °C for 2 hours. The mesoporous alumina supports were
impregnated with nickel(ll) nitrate solution and calcined at 300 °C to prepare nickel(ll) oxide
supported on mesoporous alumina catalysts with 1-5 wt% Ni loading. The chemical and physical
property of mesoporous products were characterized by various techniques such as Fourier
transform infrared spectroscopy (FTIR), X-ray diffraction spectroscopy (XRD), BET surface area,
and scanning electron microscopy (SEM). The BET surface areas of the MCM-41 and Al-MCM-

41 were 757 and 911 mz.gJ, respectively. The mesoporous alumina support containing nickel(ll)

oxide catalyst was Y phase without long range order mesopores. The BET surface area of
mesoporous alumina synthesized via sol-gel method using AIP from waste aluminium cans was
491 m°.g.

The catalytic performances of the synthesized catalysts were performed. The nickel(ll)
oxide supported on mesoporous alumina catalysts have not yet catalyzed liquid phase toluene
hydrogenation reaction. However, they were active for liquid phase toluene oxidation at 35-130

°C using hydrogen peroxide and tert-buthyl hydrogen peroxide as oxidant. The main products
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were benzaldehyde and benzyl alcohol, the other products were also found without benzoic
acid. Furthermore, the MCM-41 and AI-MCM-41 materials were used as catalysts for
esterification of salicylic acid with phenol at temperature 150-160 °C. The maximum percentage

of the phenyl salicylate product from this reaction after 8 hours was 3.75.
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