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Title Preparation of Pure Silica from Rice Hull Ash by Microwave Method
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Degree Bachelor of Science
Major Program Industrial Chemistry — Analytical Instrumentation
Academic Year 2555
Advisor Dr. Samart Kongtaweelert

ABSTRACT

The aim of this special project is study about the preparation of pure silica from rice hull
ash by the microwave method, by studying the optimal conditions for the preparation of the best
percent yield silica and the shortest time to prepare in the laboratory. In the original procedure for
silica preparation is heated by the hot stove (Hot plate), which is heating characteristic as a heat
transfer chain. The heat must pass through the container before entering the solution. It takes a
long time to get the percent yield of silica produced in large quantities. While using the
microwave for heat source. The heat will directly to the molecules of the solvent. All of the
molecules heat up quickly and in a short time. The results of the study showed that in the
preparation of silica at electric power 600 Watt for the duration of 9 minutes is the optimum
condition for the preparation of silica with the microwave. The percent yield of silica equal to
31.70. Then the prepared silica was analyzed about Stoichiometry, functional groups, Crystal
structure and particle size by using XRF, FT-IR, XRD and SEM techniques respectively. When
compared with silica from conventional and microwave methods that showed no significant

difference in both the appearance and physical properties.

Keywords: Pure Silica, RHA, Microwave
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Element Mass Fraction (%)
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Si0, 78.44
AL0, 0.42
Fe,0, 0.19
TiO, 13 ppm
Ca0, 0.45
MgO 0.17
Na,0 0.09
Zn0 0.08
MnoO, 0.10
CuO 375 ppm
C 18.24




A Yy Y 1y - 3 aa T o v o
‘flﬂﬂ‘ﬂﬂﬁ']:]ul'ﬂl13Wuq1L01LLﬂﬁUNﬂaﬂﬂ§$ﬂ@Um@amﬁﬂ’]ﬂglﬂuﬂ’]u’luﬂWﬂ AJUUKIN
v aa 9 1 3 T~ I~ 9 o = Y =
’ﬁ’lﬂJ15ﬂﬁﬂﬂ"'ﬁﬂﬂ’]'ﬂ'ﬂﬂﬂ1fﬂ']ﬂLﬂ“LﬂaLUllﬁa']uuhlﬂ ﬂﬂglﬂuﬂ’]iﬂl"]fﬂ'ﬁgiﬂ"]fuﬂ’]ﬂﬂlﬂ\uﬁﬂiﬁLﬂﬂ

[T o g a A a 9 9y &y
ﬂ'g'luﬂﬂﬂ"quf;fﬂ LlagﬂﬁlﬂUﬂ']'iﬁﬂaJﬂ\uﬁﬂﬂmﬂﬁ]']ﬂlﬂjllﬂaﬂ]lﬁﬂﬂm']ﬁwU\ﬂﬂ'}ﬂ
= J
2.2 Famvisedaneulaeenlua (Si0,) [4]

Y fg k4 rd'. v Aaa
2.2.1 AITHILUINWUDLINVVANT

aa aa 4 % =~ A a @ 1
Wﬁﬂ?ﬁ%ﬂmﬁﬂﬂu]‘lﬂﬂﬂﬂqmﬂ (8i0,) Rua15152n9UNINAINNITIINAITSH I

an Y o A ¥ =t =1 aa - o = <2 A Ted
FANDUNUDDNYLIU “IN‘]EWJ"WQﬁ@@ﬂﬂ?ﬂ1mu1ﬂﬂij@1uiﬁﬂ WﬁﬂWﬂJﬁﬂ‘Hﬂlm‘ﬂuNﬁﬂﬂ‘lﬂ? u],llij

¥
o

a = 1 4 a 9 = aa £ =
nau ludise Tuazmeluduaznsannwiia endu nsalalasgesin) samluwdunaviing

H Y
= o aa o =

[~ Aaa u aa = wa g By 1
cﬂlﬂuﬁﬁaﬂ']@ﬁﬂlg‘]uliﬁgcﬁﬂﬂklwaﬂ u'@ﬂﬂ’]ﬂuf’ﬁaﬂ‘]ﬂﬂﬂjﬁu‘ﬂﬁlﬂuﬂﬂjuUlwﬂ‘] NUABDNT

Aandouanmisiail lagganwy 1dna 1) luuvdanisssuana

v du!’ -y =
2.2.2 lassa 1 snug s WHszMaAdl
aa =1 = 9 A aa . = o P
Fanuluesndsenauaesig 2 519A0 Faneu (Si) LazeaNFIU (0) AnHMLNY
4
anegluzldane Taseadenuguvesdanuazdang 1iin1sialesiuuumasydason
S aan =3 Y 9 = )
(Tetrahedral) TasliGanouiluosaounaluazdousauAI800nTmIIl 4 0zaon laslnsiaing

an = o 3 1 aa "y . & v
Fan1azlansasiluInsaniaig 3 nmmn"lngw (Infinite Tree Dimensional Network) Tae

¥
FUUUUMIIRITEIRIV09 SiO, Tetrahedral TunnuA1999ZLAAL IR

5U7 2.3 neraegiununs9niieaaIed Sio, Tetrahedral T11UA199)



QI = aa
2.2.3 auuaMUaNvDIBan

Famiauianuaiinaoudruatesfguugiilnduaz livhilfasoseasiaill

e

I o

=S " [ I~ [ 1 an - e aa
nanewiia uaega lsnaw b ldvineanun anee bivhdgnsenlaqmemsedamanso

=Y 1 aa

d' i}d‘ aan 3 1w aa

wasugduuy ldngumgiigauazanuies hlulfisewesdanmezivednugluouvesdan

FIN13IA5 LA AT VDT AN YL ADFUT I (Amorphous Silica) 92384 11NN NFAM TR
= " _— A a ' ¥ aa o ad da 9 o

AN (Crystalline Silica) MUVTUUUWSEFANMOFUg TN UNAWIN TaseaswodagIuLay

HANVBITFANIAIGUT 2.4

-
L} ....',-:s tag.
| d "y - . .
- P
[ . ey
-, - ‘l .l.\‘."ij.' “«
L 8 o R
L T i LN "!.:“,
. o ,
L] - & .‘#“L .i~.
AN s, 4
u ."—“'.i."
ey .
L R
eS| e0

= 9/ o = )
gﬂ”ﬂ 2.4 IﬂﬁﬁﬁiNE]ﬁmj;']ﬂuﬁgﬂaﬂ‘lmﬁ%ﬁﬂ'l

2.2.4 Tassaamanvassam

an i = 1
Fameawsonseemilu 3 jluuulnas Ao Quartz, Tridymite 418 Cristabalite 1ag
o ~ é ! ! 1 s
avagluuunaseznu ldenlusssund Fegunuaie ansavzaldou llnsgnienuld
Tagmsldnudaunszih Tae Quartz 1adosNgmuniiaIng1 870 aaruwalBod Tridymite

=

eI NQuUUgNIznI19 870 §19 1470 aspuaaFoe uag Cristabalite dosNgavnigind
= £ A aa ol 3| .

1,470 2armaiied 393 1UuuunInuavesdaniinug iy Sio, Tetrahedral laagiuuy

; L = ¥ A Y o s ¥ A o ¥ o

Cristabalite §3e33010a Insaaddua 1a lasmsdunasizimaldaniziianuduga laun

Keatite , Coesite LLRY Stishovite

2.2.5 audamanmenwnig livessam

%9312 11/ Silica ,Quartz , free crystalline silica , silica flour
997 lana Si0,
o A s A
AN yoaudedu ludinau
DETEER 2,200 A
1AM ADNINAD 1,723 03Uy al o e
ANUDWTUNIY 2.3
¥
wtin luana 60.1




2.2.6 YszTewiivesdam

aa -~ = o o W 9 w -3 -::ld’i’ A
FANTHUUIATWIU 3 W lWwas AMTIAGYIRITANULANIYTING UAUNEINN NU

9y
o @ g o o - ° a1 w
anuouldd mnzdmsuldiluaggadu Selomildss Teniaea Al
) &
Ll#fluasgannuiu lugasmnssuemisuazen
9/ [ Py Q2 a 1 @ a A g
2. 1w sduiuusaieinelumnsenedvesosiaiiduveunad
v o = o I
3. dfluensmuanuudanss lugaevnssusasud
<3 ¥ o 9/ a = : o
4 Jiflud @150 T (Refining agent) Tugaamnasudl Tas@eunazl Tasiadl
9 o @ 1 aaa =] 1 1 aan
s diludusalgisuuazaansansrnsalgase

Y a aa a = A a -Sv [l a d a o
6.1‘]1’&1ﬁﬁﬁ'l'i“b’ﬁﬂﬂu‘ll'if!ﬂﬁLﬁﬂNﬁﬁl‘h’Hﬁ'JuﬂLﬁﬂﬂiﬂUﬂﬁ

2.3 MsanasanmaInounay [5]

oA

ad = Y ) 1 = d'. 9 [
ATNITANAXANIDTIALDUNAY IﬂEI“VI’S]VhJ’cTHJ’]ﬁﬂLLiNﬂWi.l“lfuﬂﬁ"l‘iﬂcl“ﬂuﬂ'liﬁﬂ‘ﬁma&’

9w :!y
anaznou ldaail
2.3.1 mslyaaunitlumanavazlynsaumiludinnnz news

= A d A Y o = = o Aaa v

it nfeuldiuuinige lunisnyinszuaunsadadanininidiunay lag
3 v A 9/ :/, [ d?
Tuaaulumisanadanilsznoudiy 2 Gunou Al

3 A @ Py ) aan 9/ w = ol
dunauusniemiada inavianisinlasorveudwnaviu Tmden lanson loadn

=Y an =1 = w o T ~ T o aaa

gavail 100 ssrrwaidod vz 14 TvRoudanadusdadual tazdiuveudn il §Asn

o N i o L = '
aeiimaih il 19se Tomiludmoue wu Milumsgaduilududaaumsi 2.1

Si0, (s) + 2NaOH (aq) — Na,Si0 (aq) + H,0 (1) 2.1)

E
LY

A A I~ os: A o P! an Ay Y Aaa [
VUADUNTBINDNITANATNOU Lﬂuﬂluﬂﬂuﬂuﬂﬁmﬂﬂuwmﬂﬂ“Vlulﬂfﬂ']ﬂﬂ{,]ﬂiU']ﬂ'Iiﬁﬂﬂ

= a 9 1 = = = ~ & 3
wuaunsalalasaaainonld pH iy 7 figuugd o0 fis 100 oeraiiva ez 1A

s ow L4 aan Y] {
HanfuMganeAsFanIawaasluaunan 2.2

Na,Si0, (aq) +2HCl (aq) —> SiO, (s) + 2NaCl (aq) + H,0 (1) {2.2)



2.3.2 mslaauniihudmanasazlinsaseulumsannznou
@ :::y kY o A o Y 1 qs; ::;.
AMINIEZAMINUITMST IUWITe 2.3.1 ualuduasuvesnIsanazneu L asuan
a o o 7 4 o ¢
m3l¥lalasaassnuldmaaisueu'lasen laduny ilesnnasveulasen lasiduna

v = 9 1Y R YA 1 o A A o 1 @ 1
‘WﬁE]ﬂklﬂi]']ﬂIiﬁﬁ?uwﬁﬁhlwﬁ’m']ﬂmulﬂﬂ‘]J@QLLﬁ'fl i]\'i‘ﬂ’]cl“r’illﬂ']ﬂ']luuﬂ‘ﬁﬂﬂ']ﬂ')ulﬂ$ﬂﬁ‘]ﬂﬂaﬂ

a A sy =, v Aaa y & a
MﬂW'H”VIﬂ&’ﬂﬁﬂﬂq‘ﬂ5SU'lﬂ'IF’f'{’]ﬂﬂ'JEII@]U‘WH("I@u1Uﬂ15ﬁﬂﬂ°ﬁﬁﬂ1ﬂ$ﬂi$ﬂﬂﬂﬂ'lfﬂluﬂﬂuuﬂﬁu

URseusuRsIn NN 2.1

! usj 3 g dy = = k) A o
ﬁ"JuﬂJuﬁlﬂuﬂﬁﬂﬂﬂgﬂ@u‘u‘u1u‘lJuﬁlﬂ‘uu71]31fﬂ'l'iLﬂﬂﬂuuﬂﬂﬂﬂ151“ﬂﬂ]iﬂ‘ﬂ1ﬂ1‘i

1
=

9/ &Y o 4 @ s oA o = aa 9y
ﬂﬂﬁ$ﬂﬂu1ﬂ61%ﬂ1“ﬁﬂ75ﬂﬂuulﬂﬂﬂﬂklcﬁﬂLLﬂUﬂﬁﬂ%ﬁW'Jﬁﬂ IﬂUNTI“ﬁLﬂUNWﬁLﬂﬂﬂqﬂﬁnﬂ
aan o [ 4 o 9/ 1w ! a
Ugnsenninisanagaeulasldfmansvenlaeenlad su'ld pH vy 7 igamgii 9o f
= s -~ Jila /) o ' 9 A an ann

100 DAL RIS ADTUAU 1 atm “ifﬂﬂ%ﬁllﬂﬂﬁﬁﬂﬂl“ﬂiIWVHUﬂﬂWﬂﬂ'] ﬂgﬂﬁﬂ']ﬂ'l'iﬁlﬂﬂ%ﬂﬂu
o 5!.

AITUNITN 2.3

Na,Si0; (aq) + CO, (g) — SiO, (s) + Na,CO, (aq) (2.3)
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Si0, (s) + Na,CO, (aq) — Na,Si0; (aq) + CO, (g) (2.4)
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2.6.5 Scanning Electron Microscope (SEM) [10]
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