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ABSTRACT

This study deals with the refinement of Hwasun flint clay by grinding, classifying, magnetic separation and

acid treatment in sequence. Results are as follows |

1. Fine kaolinite particles of median size in the range of 4.8 and 1 7um was collected,

4% by dry grinding and classifying process.

with the yield of 87.

2. It is proven that the iron bearing ore of Hwasun flint clay is mainly consisted of chloritoid and iron rich

muscovite.

3. As the results of the high gradient magnetic separation. the bleaching and iron removal degree of the dry

grinding and classifying sample was 4—58% and 5—62% respeclively.

4. As the results of the acid treatment, bleaching and weight loss degree of the dry grinding and classilying

sample was reduced lo 16—82% and 6§—29% respeclively.
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Table 1, Chemical Compositon, Particle Size and Color
of Sample Hwasun Flint Clay.

Chemical Composilion (wt%) parlicle
- Sire |color
Iz loxq S0, [ALO,[Fe,0 Ca0 | MgO[ K0 [T, | i
yeliow
10.67|48.77|35.78) 1.74 |0 06 [ 0.04 | 1.35| 1.47| —8 | =ish
irown,
k
k. Kanlinite
K 9: o -quartz
5. serictte
T p: pyrophyllite
a: andalusite

: muscavite

Fig.1. X-Ray diffraction patterns of Hwasun flint
clay,
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Fig 2. Flow Sheet of grinding and classifying process
of Hwasun flint clay.
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S0, 48 77 | 46.00 | 45.39 | 48.4% | 45.24 | 52 64
. _ o ALO, | 35.78 | 37.21 | 36.95 | 35 82 | 43.56 | 33,91
Table 2. Frachons.ofl Samples Obtained by Grinding Fe,0, | 174 | 175 265 | 1.77| 1.7 | 2.40
and Classifying Process Ca0 0.06 | 0.07 [ 007 | 005 | 006 0.07
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Mill |Classifier| Cyclon | Bag Filler 4 Nag% 0.04 g g; 0,67 003 0.13 | 0.08
Tail | Tail 2 1] 2 GO | 135 | 086 | 111! 1.30| 6.32 | 0.56
Fraction . Ti0 1.47 116 1.22 1.49 1.59 2.23
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Fig 3. Particle size distributions of Hwasun flint clay obtained by grinding and classifier.
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Fig.4. X-ray diffraction patterns of tail samples
obtained by grinding and classifier.
(A) mill tail, (B) classifier tail.
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Table 4. Results of High Gradient Magnetic Separation
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Fig.5. X-ray diffraction patterns of samples obtained
by classifier.
{A) bag filter 2, {B) bag filler 1, (C) cyclon 2.
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Table 5. Chemical Compositions of Samples by Magnetic Separation

| :
Ig. bleaching | removal of
. | Al . CaOQ | N Na,0 | K, o
loss | S0 | A0y | Feds ) CaO | MeO [ NaiO | KO oy | e0,9)
Tail 7.79 | 45 24 | 43 56 1.17 | 006 013 — .32
Mill Tail | Mag 8.27 | 43.18 | 41.63 4,31 | 0.08 0.22 0.10 0.32 35.32 25.29
NonMag 752 | 4571 | 43 93 071 0.08 0.12 - 0 30
Classifier Tail 7.93 | 52.64 | 33 91 240 | 007 .08 - 0 56
ASSIET | Mag 731 | 35.72 | %.21 ] 1763 | 0.11 | 0.47 | 0.04 | 023 | 58.33 61.71
Tail NonMag | § 11| 54.24 | 3375 | 100 007 | 0.04 | — | 0.81
Cyclon 2 | 10.98 | 48.49 | 35 82 1.77 | 0 0a 0.03 - 130
Cyclon 2 | Mag 891 ;3351 | 35.21 | 20.63 | 0.14 018 002 043 22.03 23.31
| NonMag | 11 08 | 48 82 | 35.71 | .38 | 0,10 0.14 0.01 137
1 st 12 73 | 46.00 | 37.21 1.75 | 0.07 0.04 0.18 .36
Mag 10.77 | 34 32 | 3385 | 19.70 | 0.36 0.26 0.03 .44 4.00 4.50
Bag MNonMag | 12.86 | 45.99 | 37.80 168 | 6.10 0.1d 0 88
filter 2 nd 1247 | 4539 | 36.95 | 265 | 0.07 | 007 111
Mag 1002 | 33.27 | 34.41 | 2011 | 0.3 014 0.27 0.51 9 43 §.77
NonMag | 12.67 | 43.51 | 36.62 240 | 011 015 001 1.15
c k %: kaolinite
k k: kaolinfte q: o -quartz
q: Jd -quartz s. serieite
5! sericite ) x ¢ p. pyrophyllite
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Fig 6. X-ray diffraction patterns of classifier tail Fig.7. X-ray diffraclion palterns of magnetic fraction
after magnelic separation. samples,
(A) magnetic fraction, (B) classifier tail, (C) (A) bag filter 2, (B) bag filter 1, (C) cyclon
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Table 6. Chemical Compositons and Ratio of Bleaching & Iron Remaval of Samples by Acid Treatment,

Ig.loss| Si0, | ALO, | Fe,0, | Ca0 | MgO | Na.O | K0 | Bleaching(%) ‘;tc'iéos(soj’)y )
]
. 10 | 1097 | 4911 | 35.79 | 1.3 | 005 | 0.05 115 21.84 8
ST w0 | 29,41 | 35096 | 103 | .05 | 0.0d 1.14 10.80 6
Flint day
1.2 | 10.78 | 4930 | 3571 ] 13z | 005 | 0.06 121 2414 12
1 0| 7.35| 44.85 | 44.89 | 0.79 | 0.05 | 0.12 B 32.48 8
Mill
T;ﬂ 1:1 | 7.32 | 4566 | 44.28 | 0.61 | 0.06 | 0.12 0.26 47.86 3
1:2 | 7234|4570 | 4405 | 0.80 | 0.06 | .12 0.26 31.62 §
Classi | 1:0 | 7.85 | 5353 [ 33.69 | vog | 0.05 | .09 052 19.58 14
fier 11| vel | 5488|3273 | o1 | 006 | 007 0.55 28 75 14
Tail 12 | w63 | 5467|3283 200 | 0.06 | 0.08 0.53 16 26 g
o 1.0 | 1101 | 50.53 | 34.45 | 0.95 | 004 | 0.02 1.37 18,58 24 74
y; O U1 T 100 (5261 | 33.07 | 081 | o.04 | 0.03 | 6.07 | 147 54.74 16.04
1 2 | 10.53 | 52.03 | 3311 | 1.23 | 0.66 | 0 04 1.34 30.51 13.4
. 1:6 | 1311|4958 [ 3431 ] a55 [ 006 | 0.0¢ | 0.22 | o.85 68.57 956
;mzf 1:1 | 1213 ] 5152 | 33.41 | 050 | 006 | 0.02 | 0.1 | 0.8 71.14 210
1:2 | 1252 s061 | 3357 | 1.03 | 006 | 004 | 002 | 0.8 41.14 16.2
. 1:0 | 1223 | 4997 [ 33.03 | 0.57 | 0.06 | 0.02 9.85 78.49 238.8
zmzf 101 | 13.30 | 5122 [ 3260 | 649 | 0.06 | 002 0.87 81.51 2.8
12 | 1222 [48.64 | 3553 | 120 [ 006 | 0.2 | 012 | 0.85 54.71 19.6
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