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Table 1- a) Determination of silica content of rice husk with XRF
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elements
5 2 0.098 ; 0.115 ; ; ; ; ; ;
%wt
Le
2990y Ba zr cl Co Ce Mo w Cu Lol
elements
5 2 ; ; 0391 ; ; ; ; <« 3735
Y%owt
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Table 2- Percentage of silica in mesoporous silica nanoparticle samples synthesized from rice husk ash by using
molybdosilicate method

JUNCE S oAb S glod JgmadS (slo> ool oty Bl 1o yd
Treatment No. Calcination temp. Glycerol temp. % silica
1 400 200 89.15

2 400 225 82.37

3 400 250 78.81

4 600 200 92.54

5 600 225 84.17

6 600 225 88.13

7 600 225 83.35

8 600 225 87.57

9 600 225 90.23

10 600 250 89.27

11 800 200 65.28

12 800 225 58.13

13 800 250 54.91
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Table 3- a) Calcined sample at 400 ° C and glycerol temperature at 200 ° C

LYY 05lads YV ls/ ol qylioor ouiiee Colininss

(1S - )
9oy Na,0 MgO Al,O5 Sio, P,0s  SO; K0 Ca0 TiO,
elements
9 2y - 0528 < 92404 1617 << 1.911 0.839 -

%wt
Ls
9oy Fe,0s V05 MnO Cr0; Ni Zn Sr Y Pb
elements
iy 2o 0323 - 0.088 - ; - - - -
%wt
dpgepolie Ba zr cl Co Ce Mo W Cu LOI
elements
9 o) ; ; << _ - - - << 2.288
%owt
ovgmmlas 42 3 Yo+ Jg gudlS (503 g (g dn )3 T e 5lod 45 s dipndS Wgod (& - T Joua
Table 3- b) Calcined sample at 600 ° C and glycerol temperature at 200 ° C
Le . .

Pyere Na,O MgO Alea SiO; P,Os5 SO; K,O CaO TiO;
elements
iy dep << 0.423 << 94.701 1439 << 1.438 0.549 -

%wt
Ls .

2990y Fe,0; V05 MnO Cr,0; Ni  zn Sr Y Pb
elements
5 2 0.183 ; 0.067 ; ; ; ; ;

%wt

Srgepole Ba zr cl Co Ce Mo w Cu LOI
elements
Sy de B B << _ - - - 1196

Yowt

Vg 42,3 Y0+ JgpudlS (lod g (g a3 o e slod 13 o dipwdS Wiged (z -V Jgua
Table 3- c) Calcined sample at 600 ° C and glycerol temperature at 250 ° C
Le . .

9oy Na,O MgO Al,0; Si0, P,0s SO, K.0 Ca0 TiO,
elements
iy 2o 0.364 0.280 << 92.054 0.938 << 1.062 0.346 -

Y%owt

dpgepolie Fe,0s V205 MnO Cr,0s Ni Zn Sr Y Pb
elements
Lf’)’? o yd 0.055 _ << _ - - - - -

%wt
Le

e Ba zr cl Co Ce Mo w Cu LOI
elements
9 -2 - - - - - - - - 4.908

%wt
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Table 3- d) Calcined sample at 800 ° C and glycerol temperature at 200 ° C

39290 polic

NaZO
elements

MgO A|203

Si 02 PzOs SOg Kzo CaO Ti 02

TN
%wt
39290 polic
elements

<< 0.449

Fe203 V205 MnO
39 Moy
%wt
dg2g0polic
elements

0.086 0.063

Ba Zr Cl
39 Moy
Yowt

93.265

1.456 << 1.212 0.569

Cr,0; Ni Zn Sr Pb

Co Ce Mo Cu LOI

2.916

Gea>s o (Gholami et al., 2015; Wee et al., 2019)
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Fig. 2- a) XRD of Calcined sample at 400 ° C
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Fig 2- b) XRD of Calcined sample at 600 ° C
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Fig 2- ¢c) XRD of Calcined sample at 800 ° C
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Fig 3- a) DLS test graph for calcination temperature of 400 ° C
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Fig 3- c) DLS test graph for calcination temperature of 800 ° C
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Table 4- Properties related to porosity of silica nanoparticles at different calcination temperatures
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Temperature of  Temperature of as,BET Total pore volume  Average pore diameter
calcination glycerol [m2g-1] (P/p0=0.990) (nm)

0 (°C) [cm3 g-1]
400 200 52.019 0.2726 19.157
600 200 51.653 0.2474 24774
800 200 12.3292 0.097048 72.843
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Abstract

Rice is one of the essential food items; the agricultural residue obtained from it is rice husk. Most of the
rice husk ash (87-98%) is composed of silica. Application of rice husk as a raw material for the synthesis of
silica, compared to other methods, reduces environmental pollution and energy consumption. It is also
economically viable due to its low cost. Silica is used as a nanocarrier in the nanoencapsulation of bioactive
and pharmaceutical compounds due to its unique properties, such as its high specific surface area and uniform
porosity. For this purpose, mesoporous silica nanoparticles were synthesized from rice husk by heat
degradation at three calcination temperatures of 400, 600, and 800°C and glycerol mixing temperatures of
200, 225, and 250°C. Calcined silica at 600°C and 200°C glycerol were considered the optimal samples. This
sample had a high purity (containing 94.07% silica) and an amorphous structure (26=22). The response
surface method (RSM) was used to determine the optimal sample. Moreover, its particle size was 252 nm, as
determined by dynamic light scattering. In addition, its specific surface area was high (51.653 m2 g-1).
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