UNANED

Trssnifediiiingusrasdlunsianneommednyialvaiid msdndedasaiagnuuuuiensy
Tnuenegnafiusndey Tauifinnungugs Sanwlaveurh (hydrophobicity) uagiivaflsiduuuiiuiag
mnzauiteUszgnalunuiunsissUfizeuassgadu reuwednTduaT Rt leneSanoune
An998195550978 (natural rubber, NR) uazignwzlnusatulenosa@an (hexagonal mesoporous
silica, HMS) #50 NR/HMS lagldmaiindudylea-taa (in situ sol-gel approach) Mntdas s
e muLaziAiivasrounedn NR/HMS fidaaseililagldinafindinsevinngg seuwanisinuves
lassn1susenaumie (n) N1sAnwinavesvilatediulgugd (primary amine) fldduansnelaseasng
(structure-directing agent) sioautAnunIuLae amwlmauuwamauwaam NR/HMS fdaumsngaflel
(1) nsWLARLWEAR NR/HMS-SO5H HaumsiaulsituRaves NRHMS Immimamwummwuﬂmm
Tnsfiadalniin (propylsulfonic acid group) iitelfiduiussufAserviansalueameifiaduvesnsa
arsvendanratevilafuieniuea () N1SWALIRBLNEAR NRHMS-NH, Rauni1snwlsituiaves
NR/HMS Tasnissefnituiindevyiladdueiuriiadine iteldidumgedulunsiidansaeasliuin
(clofibric acid) flazanglutih uag (1) nsfigailassadnsneunadniznineeisssusiag HMS uay
ns@nwinalnnisiinaeuwedn NR/HMS Tuszuududylea-iaa nansAnEnlassnsikandlfidiugi
auvAnienienmuaziniivesnaunedn NR/HMS auisausuuddldlaeldnssuizalidudou uwasd

aaa

Fnonwlunisimundudissjiseuasdigadu Tnsanmliveuiivesessssuiffiunsndly
Imm%’mm‘[%wa%’a%émLﬁuﬂaé’aaWﬂzyJwLaimJuam%mwiuﬂmﬁ'wﬁﬁ‘%mLLazmmm%’Ulmwuﬁ
goulmaui uenainiu Tasnsiteiuszavaudisalumsfigrimaialasainseounednsening
£1955 T RkAETANTIU NR/HMS Tnsansldenssssumaunsndududiuvisvedlasaislassarouuu
lawasaves HMS wazdunsisensevindluianasasssuyfnudanndunssegeseu (weak interaction)

Falvajienendues TEOS Mlignlalasladvimiimdudugey (linker) seninanelaluanasnuazdani



Abstract

This project is aimed to develop a new class of polymer/silica nanocomposites with
well-ordered mesostructure, high mesoporosity, hydrophobicity and tunable surface functional
groups for catalysis and adsorption applications. The nanocomposites developed are
mesoporous composites based on natural rubber (NR) and hexagonal mesoporous silica (HMS),
namely “NR/HMS”, which are synthesized using in situ sol-gel approach, followed by
characterization for their physicochemical properties using various techniques. The scope of
study in this project includes: (a) to study effects of type of primary amine used as structure-
directing agent on the textural properties and hydrophobicity of NR/HMS nanocomposites
attained, (b) to develop NR/HMS-SOsH nanocomposites via surface modification of NR/HMS by
grafting propylsulfonic acid groups in order to use as acidic catalysts in esterification of various
carboxylic acids with ethanol, (c) to develop NR/HMS-NH, nanocomposites via surface
modification of NR/HMS by erafting various types of amine functional groups in order to use as
adsorbents in removal of clofibric acid in aqueous solution, and (d) to verify the nanocomposite
mesostructure composed of NR and HMS and to study mechanism for which the NR/HMS
nanocomposite generated in the in situ sol-gel system. These studies indicated that the
physicochemical properties of NR/HMS nanocomposites can be tuned using simple methods
and the resulting materials find potential uses as catalysts and adsorbents. The hydrophobicity
derived from the NR incorporated into the mesostructured silica is a key factor for enhanced
catalysis and adsorption in water-sensitive environment. Moreover, this project successfully
verified the formation of NR-silica composite structure of the NR/HMS materials in which the
rubber chains are entrapped as a part of mesostructured HMS framework and the interaction
between rubber molecules and silica is rather weak. The ethoxy groups of incompletely

hydrolyzed TEOS act as hydrophobic linkers between rubber chains and silica.
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