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TH7IAA EdEs 29 Az @ty E4715 EF3E, 2AEE EHAAUE, 3
A, €l F), FVAEE BH(NNY, Fdd), 94 24", dg, TE) ol&5=
EA7l2 e ¢ Utk EF £4E59 dE HYd WHME EFY F d=d =&
(coarse crushing), F3t&#(fine crushing), vl (fine grinding), 39 & 4 (ultrafine
grinding) 522 /%% < Ut 2 2uAEH7E 98 4=/ A&5E o 294
A ERAE JHAR A7) WEe] AR YBYEE BE7] 9% AXe B HHo] W
o A dAY B AZEH 3R 2uH BEAE SAAN Q29 90% o4
o] AEQ 4SO nZ RHEE 0 £3dn & ¢ Utk 2u R 253
71 2&d9d, fAddAY, avkdoe] gk, aAe JE 100~200 m FEQ B
A EE 1~2 m 7HA] EEAHOE 48 & g3, YEEE/ F& EAL 7Ixa Q.
EE EAEAL A EY A4Y £33 $AH0E EFYY oj59 Yy Yy &
Byo] YA 5,199%).
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7HA] A& oz EAE 4 owA HuFy FAJ e A4 F4 wurEE (wet
type stirred ball mil)& A=At 8 2FAQA EHAZH mutEs s Ego g
8 H4¥E FPsd A7t EHAUARLEH BEAYEY e Jge BHsnA
3kt
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2 T3 2EHE FAAE S EH4PA AT AZ2oM ul2 wEE
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Fig. 1. Schematic of circulation wet-type stirred ball mill system
A=controller, B=grinding chamber, C=mixture tank, D=ash tank
E=fine pulp tank, M=motor, P=pump, a=rice husk ash, b,c=pulp
flow, d=drain, e=cooling water in, f=cooling water out, g=feed
water

EWd SAAE AZE F A 932 e A4S Aoz AT FIY F Y= 0%
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< 10 mg~1 gold, uAEHE SAAE B4 SFF 280 croll EFSER, 2S94 W
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o 433

EHEEI = F¥E F&= E4719 FFAAQA #3443 (15 min, 30 min, 45 min),
WREESE (250 rpm, 500 rpm, 750 rpm) R EFE(EHE B AH/EHE BA AMF w2
A 6.7, 84, 11.1, 20.9, mixed ratio)ol 3t 22 ¥ & Rt dPLA= E¢EL F

T, APEEE AT, RS AATR e 20E 8T AgYos At AY Hxo
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TE) HEF AUt 48 B2 87 F99 N0BAE FUE stled ol 4 2
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24 B4 EdFsd BAHE ERELE HDA 9o At

- Vp —————————— (1)
R = &%&
Vm = 348 £¢ 59 ()

Vp = $AAS A7 (cn)
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48 B 87 799 70%6AE A ANIF, A 48 FAN dEHF T2 200 g,
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375 g, 500 g, 625 g& A FFRBAA FAstn EFEIA <& AL E 3,000 crE A3
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% 50 rpme 2 AT At EFRWAN AFF]] A0 23} Efo] AFA o)FojY, &
EEY 4d5Ed E4433 aNEE(m)E A3 24472 A Ayx &
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4E2& 2 EFFF 0 wBEE B4 8 A8E AFso LAE7d A%, dolA JE £
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el fHe wel eEYozH BHe 2o mARYY) WRoz BUHT. £ 500
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Mean diameter (1)
>

Grinding time (min) and impeller speed (rpm)

Fig. 2. Mean diameter of particle at each experimental
condition of wet fine grinding
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Fig. 3. Specific energy input at each experimental condition
of wet fine grinding
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T BEEHC] FrtHE AR AAY £ Ak A QA9 ¥go| Fem s A
o] SAAAT EUH L H(2)9 Zo] FHE

s = S e @

St HEDH(m/a)o™, duas BEAR (oIt B¢ 24U BHs 429 9
9 2AY BAY Q2o Aolst F4F 2718 Roly webd EHs A9Y RS E
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Fig. 4. Energy efficiency and difference in specific surface area
according to mixed ratio

dutg oz EEY HAHZAL Yeid sHed 378 (191)0] B o] 83 &
EH4Y 23 ¢e NE 2HEH HE2d 2L EYEEE AT E Qo=
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Y = 0.5604 n(X) — 3.9175 (R?=0.9847) —————— (5)
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y = 0.5604Ln(x) - 3.9175
R’ = 0.9847

Difference in specific surface area (m’/cm")

0 " A A b cddd. " A A & ededed
1000 10000 100000
Number of revolution

Fig. 5. Relation between number of impeller revolution
and difference in specific surface area

24 68 49y A5 quAA LI FAE vUEbd adold HEVHAYGE W
g2 B4 Fote A Fobd wE AT dFEd e A 5&e A
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Y = —0519 In(X) + 6.8585 (R?’=0.8486) ————— (6)

5
4

N% 1 gian(x)OG.m

3 ;

g r \\
0 - A doa a1 A i A 2 P |
1000 10000 100000

Number of revolution

Fig. 6. Relation between number of impeller revolution
and energy efficiency
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APz BANN 4 HARS) AH BYzAL BN Y AAEAL A
A, RTHE BA QRS DEaE Zoln, SAE 24430 2 A AME U ng
o ¥¢ R Solth & A7 FHoA aTaE RBAYEE 24T Fou A4 247
S 2e £7 3 m(4S=196)Z ARSHE Aol BHIS Aoz B
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% EHETE BAs Yed Roln,

Table 1. Analysis of experimental results for wet fine grinding

_ R=209 R=111 R=8.4 R=6.7
Operating Grinding time | Grinding time | Grinding time | Grinding fime
pm (min) (min) (min) {(min)
Ttom 15 [ 30 | 45| 15|30 | 45 | 15 | 30 | 45 | 15 | 30 | 45
250 | 082122128074 135 062 | 115 0.96
(m,d/fnf) 500 | 108 | 126 | 155 | 092 | 165 [0 091 | 162 o 159 |
750 | 094 128|154 124|175 103 | 165 173 |
250 | 1.7 | 093 | 0.70 | 284 | 2554 288 | 2.15 194
Ee 500 | 192|083 | 064 | 255 | 2.32 327 | 251 295 |
(m/Wh) ;
750 | 0.95 | 056 | 051 | 2.35 | 201 265 | 1.8 2.20 |
_ 250 | 1.04 | 294 | 407 | 058 | 1.18 053 | 1.19 1.10
E 500 |1.25/336|538 (080|159 278062 144|205 1.20 [ 2.03]
WWhVke) e 519 | 511 673 | 117 | 193 087 | 195 | : 175 |
ka‘;a/cﬁ;y 0.16 | 0.08 | 005 | 030 | 015 | 0.10 | 040 | 020 | 013 | 050 | 0.25 |0.167

E 1AM 879 l=d BHEHE WEHEH 2 4S7F 1960149 2AF oo AedE
AUANEE Ef 20& $922 Uitk 49 Ae 28 FoH BEfe&Fe) 2 27
T Fod ERE 67, EHANL HEAAM J¥e HHS 500 rpmFA 750 pm F RHBL
F5ET o] F 21 vuHEd EH8Fo] 27) & 500 pm Aol YE 27
& 998k 45(2.08>1.97¢ VA E&(2.28>1.70), Bl R)(2.03<257)7t 25 FE3 A
o2 B4 FAUY w2ty HFHoR HAHZAL YL 67, BN 4HE, 9 A5
500 rpmeZ #odr)

h

4. 48 &

g ATE FES FUEA YA £F42AN 4adsd GAUAE olgstn FAAE
2aeEg FHAZ 8T 2HO2 10 molste] FAA nARAE AN A B
He 4 N2dg A stgch vA BA72E &4 TwRde Hestd 247)
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