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Special Project Title  Study the influence of concentration of surface tension reducer to the
shape, surface area, and pore size of the silica particles with the
precipitation process in the micelle system

Name Miss Pichaya Arjarayangkool

Miss Petpairin Sooksai

Department Chemistry
Program Industrial Chemistry — Analytical Instrumentation
Academic Year 2006

Special Project Adviser Asst. Prof. Kanita Tangkananurak

ABSTRACT

This special projeetis aimedto study thesinfluence of the concentration of surface
tension reducer to the shape, strface area, and poresize’of the silicapatticles that is obtained
from the rice-husk with the precipitation process in the'micelle system in order to make silica
partical suitable forrbeing solid'support for stationary phase'of'column of High Performance
Liquid Chromatography,HPLC. The'stady concentrations-of Triton X-100 are 1,5, 10, 20, 30,
45 and 60'mM-It has been found that the minimum concentration.of TritonX-100 that make the
silica particles round is at 30,mM, which offerthe maximum surface area of 1092.31 sq.m/g.
However, theingreasing in-pore size'dees not seem to be significant asthe concentration of

TritonX-100 is inereased.
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{ v =% =] T @ a
naneyiiesnd 7 Tvwaeynin@nad) gadeags uazs1A ligunmin miazaevesda

mlugihwnaien ludviazanedsiaduduaaslumsei 2.1

@15197 2.1 DAT1VDINT AT BV IaN{9]

BAYDIFAN aazany geingil | Rate(approx.) 91999
o)) (mgm hr)
AN Water 25 4x10" Van Lier
90 0.001
0:2 M catechol 25 0.029
(p119.6)
Ringer’s-solution 25 0.006 Stober

(0:9% NaCl, 0.1%

NaHCO,)
NaOH-(0.05-0:4N) 25 0013 Bergman

37 05" Bergman

25 0.015" Bergman, Klosre-

kotter, and Robock

0.10 M HF 25 2.8-3.0 Bergman
1.00 M HF 25 110 Bergman
Saturated catechol in | 90 550 Tler (unpublished)
conc. NH,OH
0.8 M catechol 25 0.008 Baumann, Klosre-

(pH 8.5) kotter, and Robock




M519N 2.1 9a51veIN1TazalgveIsant [9] (Ae)
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BLAVBIFAN Aiazany g9l | Rate(approx.) 819849
&®) (mg m”hr')

Vitreous Ringer’s solution 25 0.08 Stober
NaOH (0.05-0.4N) g5 0.6° Bergman
1-5% HF 25 2-10x 10° Strauss and Bauer
24-14%HF 25 2-10x 10° Strauss and Bauer
1.13 M HF 25 1600 Pliskin and Lehman
034.M HNO,
1.0 HF 32 1800 Blumberg and

Stavrinou
Vitreous 0:1'M HE 32 180 Blumberg and
Stavrinou

0.1 M HF 25 136-150 Bergman
0.8 M ecatechol 25 0.083 Baumann, Klosre-
(pH 8.5) kotter, and Robock
Stad. Catechol- 90 110 Iler (unpublished)
NH,OH

Cristobalite 04)M HE 25 24 Bergman

laslalun 0%, M HF 25 28 Bergman

Coesite 0.8 Micatechol 25 0:0025 Baumann, Klosre-

(pH 8.5)

kotter, and Robock

* Rate for “rapidly soluble” surface layer

® Rate after surface layer removed




13

HXX) o

foma

mg/L
I
2
1

Solubility of Amorphous Silica
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any¥e (Feature)

M3 19 (utility)

Yu1aaynIa 5 lulasuas

Tdusnans ldmounnaiia (most separation)

yuneynn 3 lulaswns

= g s
Tuenanshuenisa (Fast separation)

yuIAeya 1-5 1ulasmas

! 3
Fuenarsnuen 1857000 Tasmmiza1snan
TGIGEH Im‘ﬁfgﬁ (very fast separation

(especially macromolecules))

VUIRANTUUAVVBII NI U (narrow.pore) 70-

120 B98ATBY, 150-400.415191ASABNIL

o <
LLEJﬂﬂ’liﬁHW?lﬂIMﬂQﬁLﬁﬂ ( small molecule

separation)

YUIAANUNA194043 (wide pore),[50- 1000

faansow, 10-150 MI1uunInansy

pynTIsRIwaNuULA Tasluana

A15197 0.3 LAPIGUANHMENIIMEN INVBIFANT(HPLC grade) (9]

Fam Ao PUIRFNTY

(PTRINATABRTY) (O9dnsoN)
Nucleosil” 50 600 50
LiChr&sorb 60 550 60
LiChrosorb". 100 300 100
LiChrospher 60 650 60
LiChrosphér. 100 420 100
ProntoSIL 60 450 100
ProntoSIL 120 300 120
ProntoSIL 200 150 300
Nucleosil” 100 350 100
Partisil” 350 80.5
Hypersil” 100 300 100
Hypersil® 170 120
Hypersil” BDS 170 130
Syfiad luasetry” 335 100
Chemcosorb” 360 100
Kromasil” 340 100
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ATT 0.3 LAAINUANHULNINIBNTNYBITANT (HPLC grade) [9] (7D)
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(MIUUATADNTY) (GELGER))
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YMCPro™ 330 125
Platinum™ 210 100
Resolve™ 200 90
Water Spherisorb” 80
Tnertsil” 150
Delta-PakT. ey X 100
No/ﬁ@’ "'d: 3= R1ady- =k \\ 60
D very'r— L~ M"\‘“ { \'\. \ 190
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&2 = v o o v = = & 1 v o v 5% Y
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3.1.1

L.

3.1.2

=
T13taN

= Jd A w
Tydon lanson lyaSodiunt Hydroxide) INSAAATIZH UTHN Merck
— = ¢ = o
nya'lalasnats (Hydrochloric acid) /A56A105 121 UTHIN,T. Baker
(4 4 = 7 a w
Insneuldn — 100(Friton X 100) INTAAATIZH-HIEHN Fluka

= ¢ Ao
aza el (Acctone) tNTAAAIIZH UTHR Carlo Erba reagent

2 2
in3edilouazgingal
i la s auqmwgﬁqa, (FHTigh temperature-furnace) Cacbolite' Furnaces, Model type
- CSE1200

A A € o =
175 odlonats lgoesmauamilainsa inil, (X-tay/Fluotéseence-Spectroscopy; XRF),
WFEWBruker AG, Model'type ;: SRS 3400
15091005 5NN N TN TR D3¢ ray Driffraction :XRD) UTHN/Bfuker AG, Model
type 1D8 Advance

A = A y P o o
3 esuaniitana o luTasalny, (Scanting Eleotion Microscope;SEM) 8@ LEO,
Model type : 1455VP
InT049AN 7529 10F B DY AR, (RarticleSize-afialyzer) U ® Quanta Chrome, Model
type : AUTOSORB-1

4 [ 3 a e
nyeaiannuilunsa-ue, (pH meter) U3¥W Denver Instrument, Model type : 215
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Si0, + 2 NaOH — Na,Si0, + H,0
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