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Abstract

The aim of this project is to study and develop the process of extracting silica from rice
husk ash for industrial process. The study comprises of 2 parts, the first part is the lab scale
experiment to analyze the factors and optimum condition in the aspect of the highest yield of silica,
and the second part is to design, build, and operate the equipment for extracting silica in the pilot
scale. Typically, there are two steps to extracted silica from rice husk ash, i.e., extraction of silica
from ash and precipitation of silica from solution. The laboratory experiment was carried out by
varying type of extracting agent (i.c., NaOH and Na,CO,), molar ratio of extracting solution and
ash, extraction time, type of precipitating agent (i.e., H,SO,), precipitation time. The results showed
that NaOH yields more silica than Na,CO,. The molar ratio of NaOH and ash that yields the highest
silica is 1:1. The longer extraction time showed significant increase of silica, however, the silica
yield at molar ratio of NaOH and ash about 1:1 does not change with longer extraction time.
When using CO, and H,SO, as precipitant, the yield of silica is almost the same and precipitation
period does not affect the amount of silica. In the design step, the equipments consist of 3 parts, i.e,
a 20 liters mixing and heating tank, a 13 liters ash container and a 25 liters digesting and
precipitating tank. The pilot scale experiment was carried out by using 1.5 kg of NaOH and 3 kg of

ash, 2 hours for digestion and using CO, as precipitant. The extracted silica is 1.5 kg or 50% yield
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3) Tangential flow
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317 2.10 M5 Inauuy Tangential flow
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gﬂ‘ﬁ 2.11 Propeller
2)Hydrofoil 1130 Fluidfoil (HIF-3)
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51/ 2.12 Hydrofoil 150 Fluidfoil (HF-3)
3) Pitched blade turbine
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‘ﬂﬁ 2.13 Pitched blade turbine
2.5.2.2 luangu Radial flow
d" v v A A q’/‘ v
lunilszinnilazndnueunaloon lutursal wie luuuidmInA UL W M
o @ A a ' oo dy a Yy < A <
dmsumsmeuveavan linaumuiuio@er 1iivna@nad n5en1TaATHIATEIYDILTS
4 ] IS o { 1 4
e liuviuassegluveuvar ldilunaiuiug Tasia ldudrinduruguidnarsluuazaiy
< vy 1 a 0w 1 ' 4 @ :/’
5250UMMIAY NAY radial flow VZAURIGINIU (power) MIANTINGY axial flow AIUUTUNNIZ
@ @ ' 9y 9 1 ) @ g Ao 1 J dy Y
funummizneainantiedu lumnzdmsuldlunsdinall loianiulunguilldun
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gﬂﬁ 2.14 Turbine disc ‘H‘SSE] Rushton turbine
2) Concave blade disc #30 Concave blade turbine
v
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g‘ﬂﬁ 2.15 Concave blade disc 14‘3!’0 Concave blade turbine

3) Bar disc
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4) Saw disc or Saw tooth
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gﬂ‘ﬁ 2.17 Saw disc or Saw tooth

2.5.2.3 1uﬁﬂnajn Tangential flow #1as Mixed flow
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2) Traper paddle 130 Trapezoidal beam
fianuaeAd1y Paddle 130 Beam W1 11 Tastareiilvugidnasndiiiiauly (traper)

o q ¥ < ~ a Yo o 2 o A ~
V]WGIWﬂUTNLi'JSUE]\isll'f]\uﬁﬂ']'Vlulﬁﬁﬂ1ﬂﬁlﬂnsuu']ﬂclﬂalﬂﬂ\1ﬂu AADNTINITINDU (shear rate) V]GlU

vy
o v o

RS = o o Ay 1y A A
ﬂizmﬂummma’ﬂum% ﬂ\ﬂ!uﬂ\iﬁ’ﬁJ1$ﬁ1ﬁ5Uﬂ?u‘U6\HWﬁ?V\‘11}ﬂﬂ@ﬂTiLLiﬂLﬂ@u‘WiﬂlﬁQ

A

Sy Ay 1y y 2 4 A o o
@oud iy Tueaamnisweisi lideamsTinau sa waswly vielugaamnssuinge

[

= | @ ~
fvaanazneu fudu Awdadlugiin2.19



17

THANOTINANRIY NITVONINIMIANITUL
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‘lJﬁ 2.19 Traper paddle 30 Trapezoidal beam

3) CS paddles %39 CS beams
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