Sasnsel $n9m : nsWRUIRSUTSeTE ALSBA-15 Wundn damunsideu
lelaauaznglaaluansuseneumusy  (DEVELOPMENT  OF  AL-SBA-15-BASED
CATALYSTS FOR CONVERSION OF XYLOSE AND GLUCOSE TO FURANIC

COMPOUNDS) 81915871U3nw1 : fans1a138 As.anns Inenasd, 108 i

mdndty: Sssuizense/anudunse/ezgliien/Uisennsindatraveneaann/

wnnalelaa/dmangiaa/ivesyia/s-lensendiuniiamaiia

nswdsuidiaalelaauaznglaaduaisusenauisiin laun iMedda uag
slansonduiiawlasysa (5-HMF) sy tasumnuauladusgieun nsguiunis

manandudunsuiiddgydmsunisudnaisialiyar i uvateag uazi@eindadiuaa

¥
= ¥ v v U !

nendwusdifendestuntswauidasliizenidswugidanudunsegesidadndy

)

v |

Ujisedanan dwiuujisenmsiasuiimalalaaludumesyia Tddasedisenld

ozgdiflon (A) vinluTulassa¥avesdanifilsnguuuianans SBA-15 (3unin ALSBA-15 Tag

Y

Tdansessiuvesevaiidouinailaiu laun ludutazgiiiun (SA) sxgiliflendamin (AS) uag

a oA i a a

ozqiluulelelnswonled (A) 1JudnssUfATenfsudu sBa-15 arsdedussgiidend
uansnafudssaagsndenmantAiuRIuazamdunTaues ALSBA-15 uifaelisnandou
SAUlndResiu willmnundunsauansiieiu fiseiisen ALSBA-15 savmaiumiansn
AsALUUAIDE (L) uay useuaan (8) Fudusunistutudiddglufased anns
nageuinssufaselussuuilddulumrhazats nudn ALSBA-15 anualiAnisudsiu

v Ao

TelaauaznandnasiSanianin SBA-15 nsuUsiuvedlglaassmuiunumnudunsasiy

Y
a2 [ i

TuragfinandamlosySainTumusnindiusesiuminse /B Tusuinud ALSBA-15
(sA) BudssufAzeniiifian nglinananmess3ageuaznanasylsesniidadu 3nns
nagouUFATonR AN miuJ?{auu:dawmlszﬂamﬁwfummqmmﬁ LA wagUIum
fseUfAzeld

dmsumaidsuimanglealuidu 5-HMF ldvhnswieslaveveamanansain
1ot Tasiden (Cr) wostavdey (zr) Tuladey (Nb) ansaudey (Sr) wagdyn (Sn) A3auy Al-
SBA-15 1381791 MPO/AL-SBA-15 A8 38yl aurawuudng dausaufjisen MPO/AL-SBA-15
Famuadviasiuminsauuuaidauarusauana Ganuin vilavedlaveweamniinasioauds

mmunsnvesinssuisen Tuadldssuudmvhagansuwuulumandausenaumeleifey

aaalsnluiuazuesiadmuealunisiswljisenieliifanisuenuindusiuuududy



wui1 mswdsiunglaaistunmenuidunsnsin Tuvaefinawdn 5-HVF g s
Fnsdruvesiundansa L/B harAt3eufAsen CrPO/AL-SBA-15 dUsEANTAIMAN§Lse
UiATergeiigaidesaindlanudunsngedn (0.65 mmol/g) uazdldnsndu LB (1.88) 7
wnzen uennisaldFnwinansenuvesdnsdilagluaves PO/ Cr wosdussuiisen
(2.0 1.0 wag 0.5) CrPO/AL-SBA-15 donuanUfnazUse@ninmmaisaufisen wuin faiss

UFATeN CrPO/AL-SBA-15 fildnsndanlaeluaves PO/Cr wirdy 2 Badsyneuse Tasiden

(1) veawnlulassadweannzdnia inandn 5-HMF uazn1sudsiunglaageign

a P A A o e o c
AUNIVLAN AYUBDUDUNANYN AAMIM  nANA

Yns@nwn 2565 aneilotaannsdiusnw  Anwr Mund
‘ 1




ISSARAPORN RAKNGAM : DEVELOPMENT OF Al-SBA-15-BASED CATALYSTS FOR
CONVERSION OF XYLOSE AND GLUCOSE TO FURANIC COMPOUNDS. THESIS
ADVISOR : PROF. JATUPORN WITTAYAKUN, Ph.D. 108 PP.

Keyword: ACID CATALYST/ACIDITY/SBA-15/ALUMINIUM/METAL PHOSPHATE/
DEHYDRATION/XYLOSE/GLUCOSE/ FURFURAL/5-HYDROXYMETHYLFURFURAL

Efficient conversion of xylose and glucose into furanic compounds including
furfural and 5-hydroxymethylfurfural (5-HMF), respectively, has attracted great
attention as a crucial step for the production of various value-added chemicals and
biofuels. This thesis involves the development of heterogeneous bifunctional acid
catalysts for such reactions. For xylose‘conversion to furfural, the incorporation of
aluminium (Al into the structure of mesoporous silica SBA-15, referred to as Al-SBA-
15, synthesized from sodium aluminate (SA), aluminium sulfate (AS), and aluminium
isopropoxide (Al) precursors were employed as catalysts compared with the pristine
SBA-15. The difference in Al precursors strongly affected the textural and acidic
properties of A-SBA-15. Despite the similar Si/Al ratios, their total acidities are different.
ALl Al-SBA-15 catalysts generated Lewis (L) and Bransted (B) acids which are important
active sites in this reaction. From the catalytic testing in an aqueous system, all Al-SBA-
15 samples provided better xylose conversions and furfural yields than the pristine
SBA-15. The xylose conversions increased with the total acidity while the furfural yield
improved with the ratios of L/B acid sites. The Al-SBA-15 (SA) was considered as the
best catalyst, giving high furfural yield and fewer by-products than the others. Further
reaction investigation, the xylose conversion increased with the temperature, time, and
catalyst loading.

For glucose conversion to 5-HMF, various metal phosphates of Chromium (Cr),
Zirconium (Zr), Niobium (Nb), Strontium (Sr), and Tin (Sn) supported on mesoporous
Al-SBA-15, referred to as MPO/AL-SBA-15, were prepared by a facile wet impregnation.
ALl MPO/AL-SBA-15 catalysts possessed both Lewis and Brgnsted acid sites. The types
of metal phosphates had an influence on the acid properties of the catalysts. In this

work, a biphasic solvent system consisting of NaCl-H,O/n-butanol was employed in the



catalytic testing to provide an in situ product extraction. Glucose conversions increased
with the total acidity of the catalysts. On the other hand, the 5-HMF yields depend on
the ratio of L/B acid sites. The CrPO/Al-SBA-15 catalyst provided the highest
performance, consistent with the highest acidity of 0.65 mmol/g and a suitable L/B
ratio of 1.88. Furthermore, the effect of PO/Cr ratios (2.0, 1.0 and 0.5) of CrPO/AL-SBA-
15 catalysts on catalytic properties and activity was also studied. The highest 5-HMF
yield and glucose conversion were achieved over the CrPO/AL-SBA-15 with a PO/Cr

molar ratio of 2, containing chromium (lll) phosphate in an octahedral structure.
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