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Abstract 

 

This research investigated the difference of silica from rice husk ash which come from three varieties 

of rice; Sticky rice (RD 6), Kaowong sticky rice and jasmine rice (RD 105) by non-reflux and reflux 

techniques. Then heat treatment at 650°C for 1, 3, 5 and 7 hrs. The result showed that that the Sticky 

rice (RD 6) that heat treatment for 7 hrs. by non-reflux and reflux techniques gave the highest 

amount of silica 93.249 wt% and 99.086 wt%, respectively. Then the rice hush ash was be analyzed 

microstructure by SEM, elemental and quantitative analysis by XRF technique and crystal structure 

by XRD technique. 

Keywords: Silica from rice husk ash Non-reflux and reflux techniques 
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1.  !"#$ 

012#34*,3++5*%67#81'8&9:8;<(=>":9?<1@8'802: &AB1
3- 9C "! = *%6 D@ 8E-F D@ 8G +-= < 8+*@ 8;7 4. (- 4481
;D4$8*! H/ I&1J6 $4K8<'%D8+A+L<$=M!(!<8)"H'%
)E+4D+: 84&AB 1IPolycrystalline [1-3] ;(L9?<1@8'8
A+LHC< / 02: &AB 1M!(!<$1E8+/ >="/ INSiC) [4-5] ;(L
M!(!<$1>1> +&M+8'!<INSi3N4) [6] 1$<K8<1% OH-49?<
1@8'802: 01481E$1<+% ;(L.J O1M%&'1 /I[7] &A(J$<
P:83KL&<!"PQ O1012#34<8+&K+!F& !=) P$4&'(B"P:8301
P- O1 $1<8+.-R18<8+&K+!F & !=) P$4.J2MQ64'%
$4E/A+L<$=P$4&M((?)(DI(!<1!1I*%6'%P18"&(B<P$4
)A+ %1;(L3! 8'!1P$4D8+$1!1*+%H/*%6$C"'>A": 3H
M!(!<$1;(L$4E/A+L<$=P$4S8 C$J61TI[8] A+L&*,
>*H&AB1A+L&*,&<5 +<++'I)"HP:83K-"&AB17(7(! 
*84&<5 +*%6D@8E-F&AB1$-1"-=G1Q64P$4A+L&*,*- O4 

<8+D#4$$<;(L<8+=+!)UEU8H01A+L&*,I'%<8+A(?<
P:83$H?#*-63*- O4U?'!U8EP$4A+L&*,I)"H&V.8L&P .J O1*%6
U8E<(84;(LU8E L3-1$$<&V%H4&G1J$I[9] 01 

 

<8+;A++?AP:83&A(J$<0G: &AB1P:83D8+KL'%D#31*%6&G(J$I
EJ$I;<(=P: 83IMQ64'%D8+$!1*+%H/ &AB 1$4E/A+L<$=I 
80 wt% '%M!(!<8INSilica) G+J$ISiO

2
 NSilicon dioxide) 

&AB1$4E/A+L<$=A+L'8WIXY wt% ;(L'%S8 C$J61&KJ$
A1A+L'8WIX wt% &'J6$;<(=P:837#81<8+&78KL>":
&9:8;<(=MQ64'%M!(!<8&AB1$4E/A+L<$=A+L'8WIZ[I9Q4I
99 wt% P$4&9:8;<(=IPQ O1$H?#<-=<+L=31<8+& +%H'
;<(=P: 83<# $11@ 8 >A &78 I3- 9C"! = 01<8+7(!   

M!(!<8D#310GF#'8K8<I*+8HI; # : $4&AB1*+8H*%6'% 
E38'=+!DC*S!\E#$1P: 84D?4I*@80G:'%K@8131K@8<-";(L
D#47(0G: :1*C101<8+7(! M!(!<8&.!6'PQ O1&'J6$&*%H=<-=
<8+7(! M!(!<8)"H02: ;<(=P: 83&AB 13- 9C"!=IK8<
<8+,Q<584813!K-H<8+;H<M!(!<8K8<;<(=P:83*%67#81
'8.=3#8I<8+&78;<(=P:83&.J6$0G:>":M!(!<8K8<;<(=
P: 83I>'#>":=#4=$<3#802:.-1SC/P: 8321!"0"01<8+;H< 

M!(!<8I*@80G:7?:3!K-HD10K3#8.-1SC/P:831- O1'%7( #$A+!'8W
M!(!<8*%6>":":3HG+J$>'#I"-41- O17?:3!K-HKQ4>":0G:E38'D10K
&<%6H3<-=&+J6 $4.-1SC/ P: 83I3!S%<8+& +%H'I;(L&3(801 
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-. !/#@7A(/%B -%CD%EA>@F?3#6!GHFI E! J(I?K7L!M
NG/17JJ #OA(3#@7PJ%-.!/#@7A(/#-!/3%B -%CD%EA>@F?3
#6!GHFI 0A<%JQ#-!/3%,Q !R5S789: %>FG-. !/@JEEGFS%
B -%TUVD%EA>@F?3#6!GHFI E! J(I?K7L!MNG/17JJ  

#OA(3#@7PJ>FGL!M F!3%/S8A !"K7 !"#N"A(E> FW
-.!/%MPJ%=E?$?!7 !""AXF1 ;:%>FG$?!7 !""AXF1 ;:'./(
 "'=Y&'"MFJ"S >F./7Z!=H#$!0A<J9[@LIES%650 J3)!
#;F#;A(5%>FG#/F!K7 !"#$!0A<>N N?!3 17%MPJ%1, 3, 5 

>FG%7 \1</&E3% 
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     #N"A(E> FW,! -. !/01 23%4%5!(61789: %='. > ?%-. !/
#@7A(/%B -%CD%-. !/#@7A(/#-!/3%>FG-. !/@JEEGFS%
B - %T U V D5 !(61 7 89: F G %T % S &F  "1 E E !F. ! 30Z ! 

M/!E5GJ!'5S<3#,PJH7'. /(7Z 2! F1<7%>F. / "J3>( 
#O6!G5?/7-J3> FW-. !/7Z!=HN! K@. >@. 3%,! 71 27
>W?3> FW-. !/JJ #H] 7%^% F9?E%&'( F9?E>" #H] 7
> FW-. !/0A<F. !3#O6!G7Z 2! F1<7%>FG F9?E0A< %^%#H] 7
> FW-. !/0A<$?!7 !""AXF1 ;:'. /( "'=Y&'"MFJ"S 
M/!E#-.E-.7%4%&EF!":%%0A<J9[@LIES%_U%J3)!#;F#;A(5%
#H] 7#/F!%T%\1</&E3%,! 71 277Z!=HF. !3'. /(7Z 2! F1<7
,7 "G01<3EAM?!%pH #0?! 1W%`abQc%debf%,*37Z!> FW
-.!/=HN! K@.>@.3%,! 71 277Z!> FW-.!/01 23%^% F9?E=H
$?!7 "GW/7 !"0!3M/!E".J7%&'(>N?FGN1/J(?!3,G
K\.> FW-.!/7Z 2!@71 %TV% "1E%&'(0'FJ3,Z!7/7%4%;Z 2!%
>F./@!M?!#OFA<(>FGK7 !">( ;SFS !,! > FW-.!/%EA
-1 27NJ7 !"0'FJ3'137A 2 

%^QT%7Z!> FW-. !/0A< \1<37Z 2!@71 >F. /=H#$!0A<
J9[@LIES %CVU%J3)!#;F#;A(5%dTTf%&'(K@. J1N"! 

M/!E". J7%cgC/7!0A%#H]7#/F!%T,%3,%V%>FG%_%\1</&E3%
>F./HF?J(K@.#(]7N1/L!(K7#N! 

%^Q^%7Z!#h. !> FW0A<$?!7 !"#$!K7-. J%^QT%E!
513# NM/!E>N N?!3-J35A-J3#h. !> FW%,! 71 27 

0Z! !"#FPJ #h. !> FW0A<EAF1 +[G5A0A<-!/0A<59'%=H
/S #M"!G@:@!\7S'>FGH"SE![-J35!"H"G JW 

'. /(  #0 M7S M #J ; #"(: X FI J J #"5 #;7N: %BX-Ray 

Fluorescence: XRF) '. / ( #M "P< J 3 %PaNalytical "9? 7%
Axios-Max /S#M"!G@:&M"35". !3$F* -J3#h. !> FW 

&'( #0M7S M !"#FA 2(/ #W7-J3"1 35A #J] ;: %BX-Ray 

Diffraction: XRD) '. /(#M"P<J3%BRUKER "9?7%Di%&'(
K\.J1N"! !"5> 7%^Qj%º2 /7!0A%>FG#6S<E-* 27M"1 23FG%
bQbkº2 /7!0A%'./(>@F?3 Z!#7S'%CuK! >FG/S#M"!G@:
51[ l!7-J3#h. !> FW&'(K\.  F. J 3,9F0"")7:
JS #F]  N "J7>WW5?J 3 "!' %BScanning Electron 

Microscope: SEM) '. /(#M"P<J3%LEO "9?7%Leo emnb%
SEM/EDS 
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$F !"0'FJ3 !"#N"A(E;SFS !,! > FW-.!/01 23%
3 5!(61789:;*<3=E?$?!7 !""AXF1 ;:>FG$?!7 !""AXF1 ;:%
>5'3'13L!60A<%1 
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 !"#$% &1 ( )*#+ ,-./0 12343,5 ,66/7)8 9:  ! )  #;6        

(# ) #+ ,-<=5/ >-<#,-"  !& )  #;105 ( )*#+ ,-./0 43 ,5 

 ,66/7)8 9: !")  #;6 ($) #+,-<=5/>-<#,-";!')  #;105 

 

$, ?,@./0;1 @*-3,;( )*#+,-./012343,5 ,66/7)8 9:58 A5
2/&-,2<#+2#B"C/5+B> -3,( )*#+,-./043,5 ,66/7)8 9:;9D0"
( )*58 A52/B"&:E6F B*GH>.80-1E;&IB;9J)J ,;1KGH6 

&,6:*B5;()FC,6E6F B*BB 19H:  &IB;CaO, Al2O3, 

MgO, SO3, ()F;Fe2O3 C,6E6F B*BB 19H:<=)3,5/ A;<2I0B
.L ,EMJ  J 6J >, 8* 6H1KGH6&)B6J  $FB>N3 O56NE#B"
C,6E6F B*&)B16H: ;<P35;;MgCl2, CaCl2 <EQ 5R+ 5;$F
<EQ51ER,2C2 ,6H8"5/ A  

 SO3(s) + 6HCl(l)          SCl6(aq) + 3H2O (l) (1) 

 K2O(s) + 2HCl(l)          2KCl (aq) + H2O (l) (2) 

CaO(s) + 2HCl(l)         CaCl2(aq) + H2O (l)  (3) 

Fe2O3(s) + 6HC(l)       2FeCl3(aq) + 3H2O(l) (4) 

MgO(s) + 2HCl(l)      MgCl2(aq) + H2O (l)  (5) 

Al2O3(s) + 6HCl(l)        2AlCl3(aq) + 3H2O (l)(6) 

 

'()&*+#,+"-.*/012134-!567!038!39:!;7-<&&&&& 

&&&&&&$,  ,65L,( )*#+ ,-.8 A";3 C,>@85ST:9D0"12343,5 

 ,66/7)8 9:()F43,5 ,66/7)8 9:  1E<4,./0BTU=?N2J; 
650 B"V,<9)<9/>C  <EQ 5<-),;1, 3 ()F;5 P80-G2"; 
<W+ ,( )*>8"<EQ 5C/HL,()FC/<.,;()F<2I0B<@J02<EQ 5
6F>F<-),;7 P80-G2";@*-3,;( )*#+ ,-; #;6 ./043,5 

 ,66/7)8 9:$FO=+C/./0#,-;H8"?,@./0;2 C,<=RT<5I0B"$,  

C/#B"<W+ ,( )*$F$,")"$5 ),><EQ5C/#,-;GH>./0
C,6E6F B*&,6:*B5O5( )*$F<4,1=2+C2*N6U:2, 
#D A5<2I0 B<-),<@J02#D A5  ()F<2I0B5L,1E-J<&6,F=:H+ ->
<.&5J&<B 9<6>:7)NBB<6C<95R:;!XRF) $F@*-3,( )*
#+,-; #;X;./043,5 ,66/7)8 9:O=+E6J2,U9J)J ,2, ./0CTH 

 

 

            #;6                 #+,-<=5/>-<#,-";;;;             #;105 

 !"#$% &2 <W+ ,( )*#+,-./043,5 ,66/7)8 9:()F5L,1E
<4,./0BTU=?N2J;XYZ;B"V,<9)<9/>C <EQ5<-),;[;P80-G2" 
 

       $,  ,65L,( )*#+,-.8 A";3 C,>@85ST: ;./012343,5
 ,66/7)8 9:()F43,5 ,66/7)8 9:;2,<4,./0BTU=?N2J 
650 B"V,<9)<9/>C <EQ5<-),;7 P80-G2";1E-J<&6,F=:
B"&:E6F B*.,"<&2/H+ -><.&5J&<B 9<6>:7)NBB<6C
<95R:;!XRF) @*-3,;<W+ ,( )*.8 A";3 C,>@85ST:./043,5
 ,66/7)8 9:$FO=+E6J2,U9J)J ,2,  -3,<W+ ,( )* 

./0 12343,5 ,66/7)8 9: ;GH><W+ ,( )*; #  6 ./043,5 
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 !""#$%& '()*+#,"-+!.'-%- !/01/234567499.086 wt%4
'891/!:;<2=#9=>!?;@ :A@ !B %C   D4E4+#,"-+!.'-%- !
B< <F!1)! B %CD@!G/!HI&JK2(769J7!):,LJ:J6971)! 
B;%F1I6 MJ=#9:I!*,%0 =#9B< <F!1 &J4B%*/!:;<2=#9=>!?;@
,"-+!.  '-%- !:I-9++! D8 MJ7&J:J6971+!)! ,"-+!.
/!","* 7C=#97H0FN!H?J:A@ !B %C%3%1:+697OF!J 

 !""#$%& '(4[1] P3H:A@ !B %C=#9OF!J !""#$%& '(=& M14 
3 /!HI&JK2(+#,"-+!.'-%- !=#9Q+FB< <F!1 &J 3&1N!I=#943 

 

 

 

 !"#$%&3 B/31 "!$,"-+!.4SiO2 =#9Q3@)! :A@!B %C
D@!GB<F%*/!HI&JK2( 
 

)! J& MJ4J>!B %CD@!G=& M143 /!HI&JK2( 4=#9Q+FOF!J
 !""#$%& '(B%*OF!J !""#$%& '(4)>!JGJ415  "&+4+!
:O!=#972.;N0+-4650471R!:'%:'#H/ :,LJ:G%!41, 3, 5 

B%*47 S&9GP+14ICGF! :A@ !B %C=#9OF!J !""#$%& '()* 

Q3@ J> M!;J& :A@ !B %C+!  GF!:A@ !B %C=#9 Q+FOF!J 

 !""#$%& '(4:J6971)!  "3QTP3"5%7"- )*=>!,U- -"-H!
 &C5!"(C7J?J:A@ !B %C4VActivated carbonW4B%*
:+697Q3@ "&C5G!+"@ 7J/01D8 MJ45!"(C7J)*/%!H<&G:,LJ
5!"(C7JQ377 Q'3(4VCO2W4'891)*Q3@O%-<N&.X(/23=@!H
5674'-%- !4[1] )! O% !"=3%71:A@!B %C=#9+#J> M!;J& 

+! =#9/235674:A@ !B %CD71D@ !GI&JK2( 4 D 46 =#9OF!J 

 !""#$%& '( ;J& 42.163  "&+ 3&1B/31?J<!"!1=#941 

 

'!(!)#$%&1 J> M!;J& D71:A@!B %C=#9:O!72.;N0+-4EYZ4
71R!:'%:'#H/4:,LJ:G%!47 S&9GP+1 
 

 

 

 

Q+FOF!J !""#$%& '( OF!J !""#$%& '( 
 D6 D@!G

:;J#HG
:D!G1 

 D105  D6 D@!G
:;J#HG
:D!G1 

 D105 

J> M!;J& :A@!
B %C4( "&+W 

2.027 1.946 1.953 2.163 2.114 2.113 

 

3.3 *+,!(-./0(!1230456789'.#!),!: !";<)
/=>!?,+8 

&&&&&O%D71N!IAF!H SEM =#9 >!%&1DH!H4500 :=F!4P3H
:O!B %C=#972.;N0+-4EYZ471R!:'%:'#H/  :,LJ:G%!4 
[4S&9G P+14ICGF! 4I6 MJO- GD71:A@ !B %C=#9 Q+F OF !J 

 !""#$%& '(B%*OF!J !""#$%& '(+#%& \.*/&.]!J 

:,LJO1B%*+#"0I"2JDJ!3:%L 4P3H+#"0,"F!1=#9Q+FBJFJ7J4
I6 MJO-GD71:A@ !B %C=#9 Q+FOF !J !""#$%& '(J& MJ 4+#
%& \.*O-G=#9 Q+F :"#HC4D"2D"*4'891O-GD"2D"*J& MJ:,L J
/!","* 7C77 Q'3(=#9+#7H0F?J:A@ !B %C4/FGJ:A@ !
B %C=#9OF!J !""#$%& '(J& MJ+#%& \.*:,LJO-G:"#HC GF!
:A@!B %C=#9Q+FOF!J !""#$%& '(4:J6971)! /!","* 7C
77 Q'3(C!1/FGJA0  > !)&3B%*:A@ !B %C=#9 OF!J 

 !""# 4$%& '(J& MJ+#5G!+C"-/2=K-^D71'-%- !+! D8 MJ43&1
B/31?JN!I=#944 
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(&)                      !'# 

 !" #$% &'  ( )* +SEM $, " -./ ) 0  12 345 678 98 ) : 

 );;4<1= >?+! #+ $ @+!$#+$/ )A-B:4CA-$)A"+!&#+ $ 

DEF+-./ )0 12-9)34598): );;4<1= >? +!"#+ $  @+!%#+ 
$/)A-B:4CA-$)A"+!'#+ $ 105 

%) ()*345+5 0GH";IJ()* );-14 KCA-2:$,";="G4
-,L  >? $, " -./ )0 12 $/ )A + $ 6 345 -9 ),MN B(I 7O+ 
650 ,"P)->1->4CG+-JL :-A1)+7 Q=5AR7"+345 67898): 

 );;4+<1= >?01S98): );;4<1= >?+*2A8)&8)+Intensity 

$,"-./)0 12$/)A+ $ 6 3= K"G,"-G/::= K:678J;) T*4&
$,"G);J;S ,2,U5: +>V5 "0GH"WB/ -BL:A8)>O1O )345
G="-&;)SB?6H/:= K:74R&;"G;/ )"91V $,",G=XY):+01S
:, %) :4 K-7U5,:Z)6J-J;4C2-34C291 );AO-&;)SB?H/AC
-3&:O&+XRF %S*2A8)W:-./ )0 12$/ )A+ $  @+%S74
J;O7)N>O1O )7) 345GMH 

 

 !"#$% &( 0GH"()*+XRD $,"-./)0 12$/)A-B:4CA+
 $ @+345 -9),MNB(I7O+@FE+,"P)->1->4CG+-JL:-A1)+ 
[+Q=5AR7" 
 

4. )*+, 

 

&&&\]D+0 12$/ )A34598): );;4<1= >?H/ AC ;H6^RH;
&1,;O +%SWB/J;O7)N>O1O )W:0 12$/)AGI" A8)0 12
$/)A34567898): );;4<1= >? 
&&&\]_  -./ )0 12%) $/ )A $@+345 98 ): ;S2A: 

 );;4<1= >?01S-9)H/AC,MNB(I7O+@FE+,"P)->1->4CG+
-JL:-A1)+[+Q=5AR7"%SWB/J;O7)N>O1O )GI"GMH 

   \]`+>O1O )345 G="-&;)SB? 6H/ := K:C="678 -B7)SG7
GZ)B;=2:Z)6JJ;SCM a? WQ/ W:R>18)->11? -:U5 ,"%)  

74&A)7-JL:,G=XY):GI"
 

(-&./00/.**1,*2.!3 
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