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Table 1 Main Chemical composition analysis of
the raw ore

ALO, Ca0 Mg0 S0, NayO K0 TiO,
19.37  0.57 1.63  63.76  0.92 3.3 0.94

S Fe,0, MnO P, 0 710, LOS HMHA
0.17 7.37 0.11 0.081 0.029 1.7 9.02
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Table 2 Relative content of main minerals

KRA B8 Az AlTA A% AKA
8.91 23.5 22.3 9.5 3.6 2.3
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Table 3 Statistics of particle size of the main minerals

L) ¥ 4%/ mm >5
o %¥/mm  105.8 70.4 45 28.4 26.2

LS I E%/%  38.36 25.53 16.32 10.3 9.49
a B4y A%/% 38.36 63.89 80.21 90.5 100
BK/mm  102.3 196.5 87.5 51.6 49.8

ZE ER/%  20.98 40.29 17.94 10.58 10.21
B/ % 20.98 61.27 79.21 89.79 100
#K/mm 142.5 203 87.5 51 15.5

SH%E/%  28.53 40.64 17.52 10.21 3.1

B HR/ % 28.53 69.17 86.69 96.9 100
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Table 4 Sieve analysis test results of -3 mm size

of the ore
, % A%
RUEEAA/mn PR/ o gam ALO, KRG
2342 1281 19.15 9.66 12.90 14.20
241 2762 19.38 10.28 28.17 32.58
-140.5 26.32 19.81 10.86 27.43 32.80
_0.540.3  6.59 19.35 823 6.70 6.22
L0.3+0.15  18.23 18.53 5.53 17.77 11.57
_0.1540.074 506 16.27 3.07 433 178

~0. 074+0. 045 2.05
-0.045+0. 03 0.80

-0.03 0.52

Ry 100. 00
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HF3ES -3 mm 7T REMERR . XRERI
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Table 5 Direct magnetic separation test results of

14.87  2.85 1.60 0.67
14.08 1.23 0.59 0.11
18.17 1.0l 0.50 0.06
19.01 8.71 100.00 100.00

-3 mm size of the ore

e R a3z, % %/ %
&% /% ALO, BEA Fe,0, ALO, & Fe,0,

WEtEd 130.78 19.71 1.98 17.23 31.16 6.76 71.84
WY 2 5.62 20.25 2.15 7.65 5.85 1.34 5.82
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il T - 3 s/ % E 2/ %
B /%  ALO, KA Fe,0, ALO, §557A Fe,0,

WtE® 3 2.61 21.16 2.48 6.93 2.84 0.72 2.45

WEPEY 4 1.65 21.68 3.34 5.56 1.84 0.61 1.24

e S9.34 19.13 13.77 2.32 58.31 90.58 18.65
J& & 100.0019.47 9.02 7.38 100.00 100. 00 100. 00
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1A SR TR A R R0 SR AN R B Y
SR ABRERNE6, RGN, HEEET 4
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Table 6  Spiral chute tail test results
By HE 5% fFlE S06/% ELERE %
015 mm FE/ % ZFF F/% Al 0, Baa Alzos BHA
TWE 76.33 19.12 17.63 74.92 97.51
15 W5 23.67 20.64 1.45 25.08 2.49
JRH 100.00 19.48 13.80 100.00 100. 00
WE 71.01 17.34 18.47 61.14 95.20
47 R4 28.99 27.00 2.28 38.86 4.80
JRH 100.00 20.14 13.78 100.00 100. 00
JW@E 59.75 17.20 20.15 50.00 87.48
64 752 40.25 25.53 4.28 50.00 12.52
JF® 100.00 20.55 13.76 100. 00 100. 00
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Table 7 Magnetic separation test results of flotation

concentrate
MgRE, TR fEdb = @l % FEbEIRCR/ %
(kA -m™") £& #/% ALO, Fe,0, ALO, Fe,0,
BWEA  97.63 57.26 1.30 98.17 79.29
358 HES 2.37 44.07 13.99 1.83 20.71

B (IFEIET 100.00 56.95 1.60 100.00 100.00

BWHRA 9496 59.09 0.99 95.93 64.25

478 Wit 5.04 47.28 10.38 4.07 35.75
(RIS R00.00 58.49 1.46 100.00 100. 00
WA 92.01 60.37 0.89 93.27 57.48

597 RS 7.99 50.20 7.58 6.73 42.52

BE (KT 100.00 59.56 1.42 100.00 100.00
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Table 8 Test results of collector dosage

AR = hh PR ALO,  ALO,
/(g-t") R /% Bfi/% EEE/ %

BT 10.83 30.72  19.23

#3160 ¥ 10. 90 32.35  20.38
380 =12 78.27 13.35  60.39

&it 100.00  17.30  100.00

B 30.84 25.99  47.38

Hik 210 &) 20. 12 19.67  23.40
ik 100 =37 49.04 10.08 29.22

&it 100.00  16.92  100.00

BT 354 27.77  56.04

H3E 320 I 24. 46 15.40  21.45
ik 160 =0 40. 10 9.86  22.51

&it 100.00  17.56  100.00

HET 5257 22.80  69.17

#3% 400 EEL 35.17 10.29  20.89
% 200 By 12.26 14.05  9.94

&it 100.00  17.33  100.00

3.2.3.2 #FREERR
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Table 9 Test results of flotation concentration

T s R
gD 29.54 28.00 46. 67
- =L 12. 74 25. 40 18.26
=200 57.72 10.77 35. 07
it 100. 00 17.72 100. 00
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TR IE o Al,0, AL, 0,
o A TR S %

oKy 35.44 27.77 56. 04

" Eat 24.46 15. 40 21.45

By 40. 10 9.86 22.51

&it 100. 00 17.56  100.00

e 35.89 31.74 64. 06

3% ESLr 23.89 13. 00 17. 46

=20 40. 22 8.17 18. 48

it 100. 00 17.78 100. 00
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Table 10  Test results of flotation time
o TEERE L ALO, ALO,#Eik
Jtuugﬁ" /min f’ﬁ,‘lkl ?/% rﬁ:fﬁ/% [Elllﬁl?ri/%
HED 1 2 20. 60 35.71 40. 45
¥ 2 2 6. 66 27.73 10. 16
MR 3 2 2.51 22. 16 3.06
K 1 2 7.54 27. 14 11.25
152 2 1. 81 18.92 1. 88
HE 3 1 5.32 23.48 6. 87
HE 4 1 1. 64 16. 44 1.48
By - 53.92 8. 38 24. 85
& it 100. 00 18. 18 100. 00

3.2.3.4  REHEEHIF AR RE

TERE B AT T M R ER AR R R, i
KRN FE, FRER S ESAEEMEFA
BR800 gt i, M AKY H ALO, N
58.74% , Wk &G S 95. 26% K55 Fe, 0, Fhfii K
0. 85% , X BN GF I 73 ik 547
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Table 11 Test results of cleaning separation
i ARl an i/ % Pk R/ %

4@% %‘3/% Alzos EB%E FeZO3 Alzos jirYa) F8203
P 17.27 58.74 95.26 0.85 59.33 87.77 15.34
WEMEY 111 41.21 49.33 14.67 2.68 2.92 17.02
hy 4 0.98 19.42 7.21 8.97 1.11 0.38 9.19
hmE3 2.36 14.32 6.68 6.06 1.98 0.84 14.95
g2 5.78 11.59 4.95 2.27 3.92 1.53 13.72
g1 17.48 8.88 2.95 0.78 9.08 2.75 14.25
BH 55.02 6.81 1.30 0.27 21.91 3.8 15.53
A3 100.00 17.10 18.74 0.96 100.00 100.00 100.00
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Fig. 1 Kyanite mineral processing technological process
® 12 HRADOREER
Table 12 Recovery index of kyanite
) . S/ % [/ %
24 TR f"‘i 2/ % o -
PRER TR w0, wme A0, e
EiAEe] 7.15 58.74 9526 20.97 75.53
TPREEERT 3427 8.41 277 14.37 10.55
B 16.91 27 2,28 22.28 4.28
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TERAR TR o0 wam AL, KA
Trewitedy 41.67  20.14 2.09 41, 88 9. 66
BEa 100 20. 04 9.02 100 100
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Table 13 Chemical composition analysis results

of kyanite concentrate

ALO, Fe, 0, SiO, TiO, K,O MgO  CaO

58.74 0.85_  36.39 0.2 0.18 0.23 0.91
MnO Na, 0 S P, 0; 710, Pk H&RA
0.01 0.27 0.27 0.29 0.013 0.64 95.26
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Fig.2 Spiral chute light mineral recovery test

process
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Table 14  Spiral chute light mineral recovery test

results
e R ke CRATTH
=5/ %

Hz=f 52.57 8. 89 98
BEMEY) 4.51 0.76

BE 4. 60 0.78

YR 38.32 6. 48

it 100. 00 16.91
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Fig.3 Dry magpetic magnetic material recycling
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test process
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Table 15 Dry magnetic magnetic material recycling

test results

R R A A
R/ %

ot aa) 8.26 3.36 95

hy 1.55 0.63

Bzt 21.54 3. 68 98
B 23.31 9.48 90

M Wk 45.52 18. 51

&1t 100. 00 40. 66
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Experimental Study on Mineral Processing of Kyanite Ore

in Saerhabutale in Gansu Province
Zhao Jiancang,Jia Junwe , Wang Wendan, Cao Gang,Zhang Fude,Li Jinshan
(Institute of Geology and Mineral Resources Exploration, Jiuquan liron and
Steel ( Group ) Co. ,Ltd. , Jiayuguan, Gansu, China)
Abstract; The Saerhabutale kyanite deposit in Gansu Province originates from garnet kyanite two-mica quartz
schist, whose complicated component brings large difficulty to achieve effective separation. According to the charac-
teristics of the deposit,we innovatively used the following technical process to recycle kyanite ore: “ crude ore-crush-
ing-dry magnetic tailings discarding-grinding-tailing discarding via spiral chute-grinding again-kyanite flotation-iron
removal” by magnetic separation. The result was that the kyanite concentrate yield was 7. 15% , the grade of Al O,
was 58.74% with the recovery of 20.97% and the kyanite mineral amount was 95.26% with the recovery of
75.53% . Chute tailings were adopted * sieving-reelection-magnetic sepatation” process to recycle muscovite ( white
mica) ,while the dry magnetic tailings were adopted” reelection-sieving-magnetic sepatation” to recycle garnet, mus-
covite and biotite ( black mica). The result was that the muscovite concentrate rate was 17. 57% with the mineral a-
mount of 98% , the biotite concentrate rate was 9. 48% with the mineral amount of 90% and the garnet concentrate
vield was 3. 36% with the mineral amount of 95% . The test shows that,except the kyanite is available to exploit , as-
sociated minerals as garnet, muscovite and biotite could also be comprehensively recovered and utilized in this de-
posit. The quality standard of the final product of kyanite concentrate meets the national standard LJ-52.
Keywords : kyanite ore; Ore dressing;The process flow ; Saerhabutale ; Akesai county



