Chapter III

3.1 MHaterials

3.1.1 Standa: ™ powder 0X-50 produced

by Degussa AG.

3.1.2 Sample it g & e £ ;: 7\ oduced during research

work,
3.2 Equipment
V.. Y )
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of rice husk ash
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qulplent for preparat1n1

descri

A commercial washing machine (figure3.1) was used for
cleaning the rice husk. The adhering soil and organic dust were
eliminated from rice husk. The washing machine has two compartments.
It has a bottom stirrer and a free-flow bottom drain. The other

compartment is a spin dryer.
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A nmantle heater & reflux condensor was used for chemical

treatment. The glass bulb flask of 12 1 volume was h;ahed escaping by
means of a reflux condensor. The set-up is illustrated in figure 3.2.

A check with pH paper showed that no HCl1l gas escaped from the

condensor.

A commercial muffle furnace with accurate temperature
control was used for incinerst g : treated husk.

Grinding :a steps. In the first step,
rice husk ash was griz——== Py e the second step, rice

husk ash was grinde(™

The equipment specificly

designed (Conradt, The idea of device
came from air Jj, wvas not available.
The particle clas: J ;} ‘ xhﬁiz‘ long tubes, a filter
bag, a vibrator, a \\ transformer, and an air
flower. The set-up is 5%  ; : u:' 3.3. The flexible plastic
pipe was connected to bhﬂ”iﬁ&ir' _'3 ibrator mechanically fluidized
the ash in thej Al f : £ jhe air flow brought

v Y )

about an effectiv . By the competition

[
]

of gravity forces=fund friction forces of & ash particles in the
air flow, Wﬁ i m 0 certain fraction
(depending i ﬁymr aﬂzjiper U - turn and
collecte he filter b ‘& e partie ize depen on the speed
« ARSI YR
3.2.2 The Equipment for Sol-Gel Preparation
The equipment Ffor sol-gel preparation consisted of a

mixer, an ultrasonic bath, and plastic ware. The sol was prepared in

the plastic ware by the mixer. The particles were dispersed by the



action of the ultrasonic bath.

3.2.3 The Equipment for Gel Drying
The equipment for gel drying had two components. The first

component generated an atmosphere with a well-defined H_ O particle

preserve by means of an accurg, rature control. A small air pump

passed on air flow thrgs ' " bulb, thereby saturating

it with wvapor at thgg ) ; — The saturated air was

™.nsfer tube which was
kept at T, > T, ~"'The second component
wvas the drying defined temperature

T 2 T, so as

tive humidity in the
chamber. By this, lative humidity in the
drying chamber could |
The device &:ﬁﬂiﬁl =3 oMlin this research work, as
shown in figure 3.4. The= nosed of water bath, hot plate-
thermometer con | 7' i 'd transformer. The

gel samples in di yi.

heating too. )

bt ﬂ.,ummmm g9

The equipment for€sintering yas a heatinggfprnace which

~ ARABIATUNNING1AY

3.2.5 The Equipments for Characterization

' y or which had a high

The equipments for characterization of the sample were SEM,
XRD, a 5 decimal balance.
SEM (Scaning Electron Microscope) was equiplenh to study

the microstructure and size distribution of the powders.
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XRD (X-ray diffraction) was used to study the
crystallinity of the samples.

The balance was used to determine the bulk density, water

absorption, and porosity of samples. The balance was also used to

pmeasure the weight loss upon drying.

Shrinking was me jp, vernier.

3.3 Chemical Substar~
3.3.1 The CEESi g R N
n ‘ t of rice husk was

2.4 molar hydroc,

3.3.2 The Chonil/ Aot W inding
The chenigff s=== 8 ¢rinding in the ball mill
vas 50 % Isopropanol. —
Y Vi
3.3.3 The Wi A ) ration

EE

Maical sSucooenEe Ul

reparation were 1 %

ammonium flu de, boric aci@y hydrochloric acid(conc.), and

o wofl W&WMIM'N g1nN3

T e 1 % ammonium fguoride wasJs sed to make ul of 0X-50.

ne QAN ATANRVINHIRE) e

silica® A200, hydrochloric acid and ammonium hydroxide were used

to adjust the pH and to control the gel formation.
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3.4 Supports and Molds

3.4.1 Nolds

Molds were used for gel preparation such as styropor foam,

and plastic ware.

3.4.2 Support

For sinter - " o 1;75 used as sample support.

Ceramic supports e srystallization and had

to be avoided.
3.5 Method

3.5.1 Hethod Rice Husk

The Miected after consulting

Uraiwan’s thesis.

3.5 L jas cleaned with tap

8
-

vater in the clsfﬁ ;ﬁ y nt of rice husk was

JUSH WAS dri-éiry dry-spinning.
A% ‘ﬁ igal treatibdt : The clean rice husk was put
into a 12 ﬂnﬂ : ﬁﬂniﬁ: Hl’:llmi'l molar HC1, 3 h,
at a_ rakjo o 100 g husk!!ﬂ After ghemical hrgatgant, the rice
BOANASUNBNINBARE. o

at 110°C, 48 h.

about 500 grams. L?ﬁ, the rice

wWas

3.5.1.3 Incineration : An incineration teamperature of
g00°c, 6h, in static air was chosen. The incineration took place in
loosely packed beds of appoximately 3 cm height of stainless tray in a

commercial muffle furnace.
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3.5.2 Method of Classifying Particles of Rice Husk Ash
The ash has strong agglomeration whiech is not
appropriate to make a gel.
3.5.2.1 Grinding : The rice husk ash was wet grinded
with 50% isopropanol solution, 6h, in a ball mill, and dried in a

chamber at 110°C.

3.5.2.2 Clast as received, was dry

grinded with an agat — ra o — tnken to the particle

classifier and exp ash was classified in

this device for a : ' PN NN rse fraction) in the

plastic pipe was gi

3.5.3 MNethod
This met]y L e~ 2 W es produced from OX-50,
to find the ratio 3 - n homogeneous gel. The

appropriate ratio was us&;:l- ash, too.

’.

3.5.1 ‘K-ED) and solution

(1% ammonium flu i "' l}, 50:50, 60:40.

3.5.3. ¥hile mixing D

-

and solution, the

e solil

suspension hpd | ‘ﬁ i ultrasonic bath.

ﬂﬂﬂ ijwﬁu 5 gﬁﬁiension vas pored
into where it cnag‘lnted witihn 15 h. ThQhold used for
e AN ST IIAAINEARE s e
did not absorb water. )

3.5.3.4 To prevent cracking caused by interaction between
the green body and the mold, the stiffened suspension has to be
removed from the mold before drying. Rice husk ash was to be removed
from the mold before drying.

3.5.3.5 Rice husk ash was found to have a poor to only



47
fair dispersion in water. So, it required a binder, which does not add
inpurities to the system. Pyrogenic silicas; such as 0X-50, Aerosil-
200, Aerosil - 300, in amounts of 10-50% were used as binder. In
addition to this, HC1 and NH,OH were used to adjust the pH of the sol.

3.5.3.6 The binders were mixed in 5% H BO, before rice

husk ash was added following 3.5,°

3.5.3.3, 3.5.3.4.

3.5.4 Method of 5

This mel o t{lirnuﬂhg*";— 2] sample produced from

0X-50 first. Drying # ¢ VH? + T;#'-‘lbar of manufacturing

processes. I1f Ghe v ¥ J T NS when the object is

placed in the ‘ | -,- > generated in it, and
it must be discarded ) ! a0 ' fxxlu;“ﬂasvstudied too.

3.5.4.1 - \ gel samples were placed

into the humidity 30, 50, 70, 90% relative

humidity, to study He1ght “ige, and cracking after drying.

The appropriate(™\us ol 5 ich used for drying

R

:Lt the gel samples at

of all gel sampl Eﬂi

-
3.5.4. 8 No nuk e :

70, 90, 110, 150, 208 4800 °C in tlg chamber.

AUBANYNINGINT

3.5.5 Method of Sintering

RAIATUNININBARY -

telpara‘ura 1100, 1150, 1200, 1250, 1300, 1350, and 1400°C in

an electrical furnace.
3.5.5.2 Dried sample of rice husk ash at temperature
1250, 1300, 1350, 1400, 1450, and 1500 °c in heating electrical

furnace.



3.5.6 Method of Characterization

3.5.6.1 Powder

I SEMX : nmicrostructure, dispersion
IT XRD : amorphous / crystalline
III ASTM : density

3.5.8.2 Gel

shrinkage
358

— rstalline

s rostructure

sstalline

mal expansion

X
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Flow chart of process

|Rice husk]
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in thesis work

washing with tap

water

Chemirs

i reat

0X-50

-
e

mixing in 1% N V:_

L

ment

binder 10%

A

ECO

S v
L) 5% 1 BO, sol”

adjustdlfa with mHCl, NH,F

at 70, 90% relative humidity

at 70, 90% relative humidity

b

sintering at

Temp. 1250°C, 30-60 mins

L

transparent glass

sintering at

1450°C, 5 mins

glass
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Table 3.1: Comparison of materials between standard (0X-50) and

salpie (rice husk ash)

material produced cost %510, density | shape
content g,i’::l:l
OX-50 2.20 |sphere/colloid
rice husk ~ 2.20 |sphere/colloid
ash
avg. size dispersion in
nm in water
40 »|  excellent
3-30 fair
2808 N21NS Y alm
= L [—] # - =
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3.1 : € Washing
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upper U-turn;

= -3 =] L] - El:l
" . " . N

filter ‘bﬂf

classifier tube (diameter 2.0 inch);
flexible plastic pipe;

vibrator;

air flow machine;

transformer
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tch of eQfipment for gel drying

ﬁuzﬁ“ ﬂmwmm
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g. transformer
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