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ABSTRACT

The grinding efficiencies of silica powder in a small scale stirred ball mill were investigated by energy consumption estimate.
Comparing with a non-treated silica powder and a heating treated silica powder, it was found that a silica powder cooled in room
temperature after heating treatment at 600~900°C consumed lower grinding energy than non-treated silica powder, and a silica powder
quenched after heating treatment consumed lower grinding energies about 52~62%, in case of dry grinding. Additionally, if heating
treated silica powder grind in wet method, energy consumption will be decreased about 40% than in dry grinding, and the dependency
of the particle size to the grinding efficiency, quenching significantly improved it.
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Table 1. Chemical Compositions of Samples (unit : %)
Comp. .

Samples p SiO, ALO, Fe,0, Ca0 H,0 MgO Na,0 K,0 LOI
Ore 99.01 0.63 0.11 - 0.12 - 0.01 0.03 0.09
—14 ~ +24 mesh 98.99 0.65 0.14 0.01 0.08 0.01 0.02 0.04 0.06
—24 ~ +48 mesh 98.97 0.65 0.17 0.01 0.06 0.01 0.02 0.03 0.08
~100 mesh 98.88 0.67 021 0.01 0.04 0.01 0.02 0.03 0.13
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Fig. 1. Effect of heating treatment on grinding efficiency.
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Fig. 3. SEM micrographs of particles cross-section.
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Fig. 2. XRD patterns of various samples.
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various cooling method after heating treatment.

A 408 A 7 3(2003)



700 e . ukz .

g9 Edade AA A7t YA Wkt £3
g A R #Agle] 4 Bl e A
e L8 AEsAE YAk A7)7F A4 F4
EA B3 MYPHOR AL PAHN A
4 B4 10ume) YHEL 7|FeR &
4, 5914 HAFE vie} o], A7t ke Alzel A4
F °F 50%, 600°C @A F HEolMd A Wz E=
w4 Wzbe A gol thelole oF 40%2] amledx]7F 2

A ol vs) FaEy S & 5 Uk

u
et

3.4. A2 - of HE Hx2| St
Y=o mE EHEHE Lotr7] 215 —14+24 mesh
2 —24+48 mesh 27|18 YAES FHE st 900°Cell
A 308 ¢ A F AN A W 2 55
A

Wztste] Attt & AEE fsted 44 5mm 2F
g 22 Adusie] ARSI zhzhe] Aol AT
Ngg 3 23 A 287 gl

7 5mm 2E
Ramlg 50975 493 =
o= 3t oF 5EF FHAIA =
k.

Fig. 62 —14+24 mesh 2712 A 88 £
vebd Zo| i, Fig. 72 —24+48 mesh 2719] A
e AFAZ, Figs. 64 7914 EAHE 1A
o] EYAAE vws] B —14+24 mesh AlF

O = [e]
E=7F A2 dE Hog o7t ojed sl jle ¥

>~
i,
i)

co
01’1-4
2 rlo

.

A

zl i Mz

=2

o

E
o
Kl

X

-24+48 mesh A& e U= £og EWsiA £E7
olFHI AU W ol YEFE Fo] FA vehHo]
A Qe AL FEFE vk w2pr B AP 49
A 2 2hNMe 22 dE AR A3 A
dE, & BHEEo] 2 2L ¢ 5 Utk
100
(1 Feed Hl 900C (Room Temp.)
80 4 [T No Heating B 900 C (Quenching)
& 60
c
L
ksl
o
(I

-150 -65+150 -35+65 -20+35 -14+20
Particle diameter (mesh)

Fig. 6. Particle size distribution of products grinded for 5
minutes (Feed : —14 + 24 mesh).

SRRl

100
[T Feed Il 200°C (Room Temp.)

80 Bl [T No Heating B&3 900 C (Quenching)
c B3
S
T(é 3
SO

»{ [

-150 65+150  -35+65  -20+35

Particle diameter (mesh)

Fig. 7. Particle size distribution of products grinded for 5
minutes (Feed : —24 + 48 mesh).

900°C Az §F doA A BANe 7

mesh £2ol| thste] SAHE obx] &S AN EHU= 22
UEHOT o7t olFshs FFS HolL Ao, 24+
48 mesh ol distos YFEol A dxFer &
Folgo] FElsH HZ e & 5 Aok 75 ¥4
A5 Aol Akl WzhEk Zlol vlsl —14+24 mesh
35 mesh ©|3t2, 18|32 -24+48 mesh L2 65
P2 QEEE olFol dojubal itk Wb F
& AA Bz varste) AF5 A 2
Wie] =2 Agntens At

il =
[e}

o

i)
=
W

i
¢

b

%]
=

0

e
oL
o

ol
-

o b £

=
o 27 YHE WA DI LHES
Sl Aoz FuHc,

~24+48 mesh A| &9 E27}

N
Arorr oz & o
oX
i)

2 olFolg o] EAEe] JEEE AA] 24448 mesh

- =
AR E EA BEse] B ARRAL wad Fe g

= AlgEe o A & ¢ 2lov, ol LAz
ANEEe A5 29 AR = #Aglel 2% €A
& A e ArEte dAHE dE AR EH

7 H 2 o Foigz, BH

AERT B4 W7 ARe] AS BAEH) YEe]
A8 AAY7 BAEAE FAANTHE AL A3
9tk et —14+24meshel i) ARE BHY st
SIS e AAYSH e AEel vs nyges
Adako) A 1558 Z7VelR AL, —24+48 meshe] AR
= WAzl BT AodlE 320 Sbskd U 2
7t 2 A'E dAs 2Asde W vPat o

wol WA AL A & F AUtk

i



A Bl e 2
T aRe & 5 drke 284 Y 4 Ak
4.4 E
Axe] & 4 Bud wtd B gelA Eyxe
24 A7t gAa s vjxe Il O 2 &
st Thst e deg de 5 AU
1. A4 ¥ @ NEES 600°C, 900°CAM Iy & &
Aeoq 2 Wzte Age EXEE A &2 AR
o] o 50~60%2] oA 7t £HHS, F4 W7e AR
= 717} oF 38~48%7} AREATH

2. 600°CN A Fxelate] ALox A YziAZl A&
oF F& WAz Al A A IHYE
A ke Algol wate] 747} 67%, 56%2] olluX|we]
BEa, A4 Efof uisied ok 40%<] oA AR}
25}

3. —14+24 mesh =712 A85¢ —24+48mesh =7]¢]

NEE 000°Cel 2=oM dAE] F A Ad BHAA
~1—.»Ho]—,\,\_, UZH Oﬂﬂae O]'X] = A]Eiq' T't!:ﬂ]}\\l'%
A ol 150 mesh 010} Y=}z Fol 2.5y,
23w vk F7HSEL A,
15.54), 324 %7}0}0:] ]JL
g3 w9 =A Ve

- A =P
ELL_H};]ITE

LI YR

o}
]
]_

Fol
€l

=

=

m& —(o
ich l‘lf

ol
A}

2 3k
<&
A
=

701

REFERENCES

S. K. Choi and B. G. Kim, “Preparation of Fine Silica Pow-

der of High Functional and Purification, Interim Report(in

Kor),” Ministry of Commerce, Industry and Energy (1996).

. S. M. Sim, “Adsorption of Colloidal Silica Particles on a
Glass Substrate,” J. Kor. Ceram. Soc., 39 [11] 1011-16
(2002).

. T. H. Kim and K. H. Yoon, “Low Temperature Consol-
idation of Silica Film by Flame Hydrolysis Deposition,” J.
Kor. Ceram. Soc., 39 [3] 278-85 (2002).

. R. Sivamohan and P. Vachot, “A Comparative Study of
Stirred and Vibratory Mills for the Fine Grinding of’ Mus-
covite, Wollasto-nite and Kaolinite,” Powder Tech., 61 119-
29 (1990).

. N. N. Greenwood and A. Earnshaw, “Chemistry of the Ele-
ments,” Pergamon Press (1984).

. W. A. Deer, R. A. Howie, and J. Zussman, “An Introduction
to the Rock-forming Minerals(2nd edition),” Longman Sci-
entific & Technical (1993).

. L. B. Geller and R. O. Tervo, “Grinding of Preheated
Rocks,” Trans. Inst. Min. Metal(London), 84 25-33 (1975).

. J. Pocock, “Use of the Flowsorb to Investigate the Effect of
Thermal Treatment/Quenching on Quartz Grinding,” News
and Ideas for Decision Markers (1994).

. I K. Lee, “Ceramic Materials,” Dachack Press (1980).

A 407 A7 2(2003)



