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ABSTRACT : A study on the beneficiation of illite occurring in Youngdong province is performed
with applying selective grinding and air classification techniques. Quartz and illite are occurred as
major components, and sulfide minerals such as pyrite, chalcopyrite are associated as minor
components. The result of sieving test shows that contents of ALOs;, KO and ignition loss are
increased, whereas SiO, is decreased with particle size decrease. Fe;Os3 content is almost same in all
the particle size range but slightly lower at coarse particles. The yield of fine particles is increased
with increasing rotor speed in both grinding stage and air classification stage. When the selective
grinding and air classification are carried out at optimal condition, yield of the concentrate is 76.16
wt.%. The chemical compositions of the concentrate are SiOx 70.13%, ALO; 19.40%, Fe,O; 1.62%,
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K;O 5.20% and ignition loss 2.77%. The beneficiation process developed in the current study is
very effective method which purification and particle size control can be achieved simultaneously.
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Fig. 1. XRD pattern of illite head ore.

Zzgzs}o:] 1087 a3 &
£ Ageld &4 ANNE F 7

Tyler standard sieve
Mg distd
g 2 Axste FEu 2 e R %ﬁﬁ}
A Jxe AES dFES
A8 1 49E ¢S % 13 19 3°ﬂ zApay
A sttt

E 1o e RAAE AVHE g AR s
HEE 4% A", ded Sl o
E‘riﬂ—ﬁrr’/l T vH3te oHE AoE YEy
T} 2, 420 mesh AFE-0] 4483 wi%g A3
‘%E E‘.EE Vet QlgleH, o] dHEel 3}
S E Z9+= SiOr 81.95%, ALO; 11.16%, Fe,O3
1.38%E SiO; F97F ZoF F2 YAl o]
Bol ¥EYL 3 AU £F 74 2E
of WP BSARE BE AR, B YRl
S8 Boe $EM02 QF Hio| Gy
oz AT 28 3o Yeid AR EH
=7k Aobe) met sio, FFL AR P&
S ALOsS} KO @] A3} Folxt A%
2 HYQl YepolE9 Fare] Holde veh
. 2P0 Fe,0s Fo] VRO P5S ol
e AF%S Jeplcdl, ol AL ujgel A3
o 93t Zo= {fFHT wP€A F -400
mesh 259l E¥X 8L 1054 wi%o] E-1}31¢
o1} EE SiO; 57.73%, ALOs 27.62%, K0

750%, ALY 4.15%2 e o2t o

7

—_
:;

ZolEVl IFHoE F5HS 5—1"1?“ T
ot ol Ay= 0" 4 X-
A 4 AgoMz #Qlo] 7}"0}@‘:}
+20 mesh AFE-9] X-A3)A mjelol 18 401]/\1
A9 93 ZFE(intensity)= YTpolE 93 P
o Hlgte A3 =A vEhd 9HE -400 mesh
A= X- \jﬁ]@ HEQl 19 594 4 o
33 ol Yephgol ﬂ°]5]°q
ks %idjr BAFHBAAN MG 5 AE
of E7} o] R %E Fx
14 BEe3Ed YgolEE U
T e 7les AE9 dx et
7les AE3dE dEtolE9 HA|
H}E U F doe AL v

uﬂ

l-rl
fr
o>

M o o¥ o
Sh
ofd
wd

Q.
A

i

rir Mot >
PR
rE ot

2 L2 rfr ooy
% )
tlo
N

ra
i
Hr
n

ta}
HI
gl
>
noe
ny
H

gARE 9A7t MHESE aRHoz
1Fol ek Sl wAIshA 2 aa] sls
FYHE UA} ZAEn 5AY BERE
o v Askel BFAFNN BY 2 A
WEgo AEE Ulo] AYI% Dt Hep
2aviAe HSEE esiua A9y e
A4 FEe PAEA ¢n, dgolms e
o

LZTI— R
AW g PAYEE HUEAF F A

o



Fig. 2. Microphotographs of illite head ore (a:x100, under
reflected microscope, b:x100, under polarized microscope, cross
nicol). Abbreviations : Sp = sphalerite, Py = pyrite, Ch = chal-

copyrite, Se = illite, Mu = muscovite, Fe = Fe-oxide.
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Table 1. Result of sieving test for illite head ore

Particle size Yield Composition (%)
(mesh) (wt%) Si0, ALO; Fe,0; K.0 Na,O lg.loss
+20 44.83 81.95 11.16 1.38 3.00 0.51 1.70
20/25 3.10 79.20 13.11 1.53 3.57 0.41 1.77
25/30 4.13 77.72 14.12 1.52 3.83 0.44 1.96
30/35 7.64 76.04 15.50 1.48 4.19 0.48 1.99
35/48 8.26 73.63 17.07 1.57 4.63 0.49 2.27
48/65 7.23 69.58 19.89 1.65 4.96 0.57 3.06
65/100 3.93 67.38 21.48 1.78 5.36 0.61 3.06
100/150 5.17 64.81 23.46 1.78 5.90 0.66 3.11
150/200 0.83 , 63.29 24.10 2.09 6.21 0.64 3.36
200/250 1.65 62.05 24.65 1.86 6.75 0.71 3.69
250/325 145 ' 60.82 25.36 2.11 6.90 0.68 3.79
325/400 1.24 59.05 26.73 2.06 7.11 0.71 4.06
-400 10.54 57.73 27.62 1.99 7.50 0.70 4.15
Ore 100.00. 74.57 16.30 1.57 4.33 0.55 2.37
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Fig. 4. XRD pattern of particles larger than 20 mesh.
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Fig. 5. XRD pattern of particles smaller than 400 mesh.
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Table 2. Yield and chemical compositions of purified samples with selective grinding and air classified

at 26.2 m/sec

Mean particle size Yield Chemical compositions (%)

(um) (wt%) Si0 ALO; Fe,0; K,0 Na,O Ig.loss

larger than 10 51.21 84.19 9.80 1.43 2.44 0.40 1.44
10 443 72.59 17.59 1.48 4.68 0.61 2.67

9 3.50 69.25 19.74 1.64 5.26 0.65 3.03

8 2.60 67.81 20.61 1.75 5.47 0.67 3.12

7 424 66.77 21.36 2.00 5.75 0.66 3.04

5.5 34.02 62.38 24.61 1.71 6.77 0.74 3.52

Ore 100.00 74.57 16.30 1.57 4.33 0.55 2.37

Table 3. Yield and chemical compositions of purified samples with selective grinding and air classified

at 36.6 m/sec

Mean particle size Yield Chemical compositions (%)
(m) (wt%) SiO, AlLO; Fe,0; K>0 Na;O Ig loss
larger than 10 4425 84.45 9.65 1.35 248 0.4 1.61
10 5.17 74.22 16.42 1.48 434 0.58 2.61
9 4.02 71.16 18.39 1.63 4.88 0.61 2.9
8 3.32 70.05 19.22 1.7 5.12 0.63 2.88
7 3.96 70.26 19.17 1.72 5.08 0.63 2.68
5.5 39.28 64.64 23.02 1.81 6.21 0.69 3.06
Ore 100.00 74.57 16.30 1.57 4.33 0.55 2.37

Table 4. Yield and chemical compositions of purified samples with selective grinding and air classified

at 57.6 m/sec

Mean particle size Yield Chemical compositions (%)

(um) (wt%) Si0, AhLO; Fe O3 KO Na,O Ig.loss

larger than 10 19.68 89.11 6.15 1.38 1.48 0.30 1.07
10 4.16 87.06 7.55 1.62 1.84 0.37 1.17

9 428 83.55 948 1.75 2.38 0.42 1.93

8 343 81.84 10.71 1.75 2.73 0.45 2.0t

7 433 79.22 12.64 1.66 3.27 0.47 2.18

5.5 64.12 67.99 20.98 1.60 5.66 0.66 2.91

Ore 100.00 74.57 16.30 1.57 4.33 0.55 2.37
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Fig. 7. XRD Pattern of product with mean particle size of 5.5 ym.
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Fig. 9. SEM image and EDS mapping images of particles with mean particle size of 5.5 ym.

Table 5. Yield and chemical compositions of final products

Product Yield Chemical compositions (%)
(wt%0) Si0; AlLO, Fe,0s K20 Na,O Ig.loss
Concentrate 76.16 70.13 19.40 1.62 5.20 0.63 2.77
Tail 23.84 88.75 6.39 1.42 1.54 0.31 1.09
Ore 100.00 74.57 16.30 1.57 4.33 0.55 237

At JHEH F HEYE 9 umE 7|EL R
2358 3lekzA Si0, 70.13%, ALO; 19.40%,
FesO5 1.62%, KO 5.20%, 787 2.77%9)
AAIEL 76.16% BT Aio] 7158 RAow
& Jheslth AANES JgEa A F
v 23.84% AxeolH, Fve EgrAL SO
88.75%, ALO; 6.39%, Fe,03 1.42%, K.O 1.54%,
AE7R% 1.09% =2 " ol Z
v 3Fzz dle AANEY E999 AME
5& s MR Azt 2IHY 2
ddt= GFe) Aito] JhsgS AAstE

f

74 %
Q9Eg 9 27 )eed g5t A4 W
oz YgolE HAT AT A7AH e

2o ARe Aok
) BN BB 2 3
33} QefolEoly, 23 FuPERE B4,



Q824 R FNRFN A8 YeholEd A AT

Holdd, &5 Foltt

2) &4 34 F AvkE A, VPR &5
2 ALO;, K08FH 2 FERTFLE FopAH,
Si0; FF opplon, Fe0:d FFe H&
A7t i Ego, dzol #AAgle] Bl
TL3HA et

3) dAEEE A% FA4 B9 4
Aol M&rrt Fuhge] wet gzt &S
Z71Eew, EFAAdAMe vHA 35&
Al F7FE A

4) B2 A) AEEE 57.6 misecE ZH3}A
MR & HAYE 55 yms& 7|E22 £
sl u]Pal F5EL 64.12 wi%olod, st
SRS S0, 67.99%, ALO; 20.98%, Fe.Os
1.60%, Ko0 5.66%, g7k 2.91%°] ¢t} ©]
o vl FAFYE 10 ym 2HE9] 35EL 19.68
wt%, 3FEAELS Si0; 89.11%, ALO; 6.15%,
Fe;03 1.38%, K20 1.48%, Ig.loss 1.07%& U}
St ol W3 vl o] 43 FUHH
3 detolEvt dad Aot

5) EwiAl o] Hd&EEE 57.6 m/secE XHG}
o NPy T HAYT 9 umE 7|EoE F
F3h Si0, 70.13%, ALOs 19.40%, FeOs 1.62%,
KO 5.20%, a7k 2.77%% AANES 76.16
wt% Ax Ato] 7h5d ASRE oF 7bsdl
th ol HAYUE 9 ymE Fse B9 2

gl B3] detolES] Frhst M99 @it
s JAgd Adoltt. FAMES et
Umz Fule 2384 wi% AFEolH, e
Si0, 88.75%, ALO; 6.39%, Fe:05 1.42%, K,0
1.54%, 247 1.09% otk FrEe A9
AGa £ depolE, 2shd 4 23d 3
=2 74dE4.

6) AlFE Aol ofstd M EAF HEY
E 9umE 71EF £80] e FF A EC
BE AALL 7 w2 Aoz YENT

s

o
k.l
Ao

A, ZAulg (1991) AEA deto]Ed o7 4]
H A, dxAdFets A, 28, 168-173.

o] 7t (1995) HE X238 464p, ¥IEZTAL

FEL (2001) defolEL FEFH B4 1 &8
B3 A, 14(2), 29-37.

APRIE—BR (1982) A 0l283 &&. HE

&9, AA%, AdE, A9, 195 (2001) &
4 - ulgEd A dtolee HUbEY &% F
EA-D A, 43(5), 663-670. '

Srodon, Eberl (1984) Illite.
Mineralogy, 13, 495-544.

Micas. Reviews in

200413 129 109 944, 20053 39 169 ARzl



