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Synthesis and characterization of quaternary ammonium salt on silica gel
prepared from rice hull ash

D. Purwaningsih'*, Nuryono® and R.T. Padmaningrum'
' Department of Chemical Education, Paculty of Mathematics and Natural Scicoces, Yogyskarta Stae University,

Indonesia.
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Introduction

Being 0 sgricultural country, Indonesia has & side
adventage duc 1o the amount wastes from the farming
activities such as rice hull ash (RHA) that can be
utilized s & source of silica to make an adsorbent.
Rice hull ash (RHA) coatains over 90% silica and can

Silica gel has silanol (SIOH) and siloxan (Si-0-Si)
that can be used for many adsorption processes. On the
other hand, the capability of silica gel in adsorption is
limited. 1t is because of the active sites, both functional
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Figure 2: Infrared spectra SG (a) nnd ESH (b)

X-ray diffraction; The characterization is aimed 1o
ldulify’lbaynllhiy of materinls, as shown in

~

As shown in Figure 3, diffraction pattern of silica
gel and ESH show the wide patiern around 20 = 21-
23", which indicates that the silica gel and ESH are
wmorphous. The structure of modification of silica gel

Porosity and specific surface area: Determination
surface urea and pores of the materials of
und ESH can be seen from the results of
34 by using surface wrea analyzer (SAA), The
of the analysis are shown in Table 2.

2: Data Analysis of Surface Area of Materialy

B

HEy

;

formation of pores decreases and tends to form a solid.
The result of research shows that ESH has a specific
surfice arca smaller than SG. This is possible because
the binding occurs between ESH and EDAPTMS
compounds that will block the pores so that the smaller
the pore size and surface arca produces & smaller. In
generl, both materials are st mesoporic scale 2-50 nm

SEO-SICH - NHCH N (CH bl +Nal1 - %i-0-Sk-
(CHORNH{CH N (CH)CY

:
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0 = : formution of pores decreases and lends (o form a solid.

) r_Y N The result of research shows that ESH has a specific

\ fome Af" surfice aren smaller than SG. This is possible bocaise

\ \ "\ A the binding occurs between ESH and EDAPTMS

LR A - (4 =2 ‘| compounds that will block the pores so that the smaller
e | L

remove F
et A = Methylation is carried out four times. Formed solids
Figure 2: Infrared spectrs SG (2) and ESH (b) dried at i

Xeray diffraction: The charscterization is aimed to S h o s tempersture of 25°C.
mlnwworm-mh ammonium salt formed later referred to as ESH'/CT,
Figure the

. B -

; 3 3 e
Figure 3. X-ray diffraction of SG and ESH CHMORCHMN(CHMCT

As shown in Figure 3, diffraction pattern of silica
gel and ESH show the wide patiern around 20 = 21- Figure 4: Resctions for obtsining the quaternary
23°, which indicates that the silica gel and ESH wre ammonium salts (ESHACT).

The structure of modification of silica gel
by argank: ligind did ol change the srociure of silica =
gels. i

Porosity and specific surface area: Determination e 4’( ¥ ! AS
of pecific surface area and pores of the materials of | (R
silica gel and ESH con be seen from the results of o . f
smalysis by using surface wren analyzer (SAA). The '
results of the analysis are shown in Table 2. "

Table 2: Data Analysis of Surface Area of Materials g

ESH 98410 0,008 16798

From the table sbove, it is clear that the total pore
volume is proportional to the spevific surface arca of
the materinl, thus, the larger the volume of the pores is,
the larger the surfioe ures will be. Silles gel has o
surfice ares of 850 m/g and pore dismeter of 22 A
[1]. The results showed & specific surface arca and
pore diameter of silica gel is relatively small, This is
probably due to gel formation process so fiot that the
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Figure 5: Infrared spectra of ESH'/I' (up) snd
ESH/CY (bottom)

mmmmmww
strong band that observed at 1651 em™ in ESH'/T
which can be identified as bending vibrations of -NH;
group. This frequency Is disappered in the ESH'/CT.
The existence of a shift in absorption, changes in
mmmuwam
wave number region shows that
ssmcrmm.m
To determine the characteristics of the ESH'/CI’

ESH'/CI" are shown in Table 3.
Table 3: Nitroges snd Chloride Analyses of
Materials

Materials N(mmolg") CI(mmolig”)
ESH'/T 2,857 -
ESH'/CI (15%)  2.857 0.019

pp.m
4] I.NN.,-M-l CAMPMI’M)
367-373.
151 r;u.swuu Minha, Talanwia 62, (2004)
pp. 1005-1028.
[6) AR. Cestari, EFS. Vicim, JA. Simoni and Airolds,
muum)mzs-n
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