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Table 1 Multi-elements analysis results of raw ores

JLHE EC Si0, ALO, Fe,0; CaO S MgO Na,O TiO, MnO

HFH/% 374 6988 805 419 3.64 1.86 1.73 1.05 042 0.12

2 1A, %0 B IR [ 2 Bk & BRI, AL
H 3.74%, FEBR LR YIS B

HEETHE: HREERNESZRBHLAE A TS5 H (121106000000180039-2210); [ A% Y5 HS 1] i % Bh15i H
PEZ B XZE(1984—), B, Wi, BF5¢ 51, F 20 S s AE 4 i 7 v s of) I S B R AP
BIS1EE: IMER(1999—), B, Wi+AF55 /1, E-mail: 2216228308@qq.com.
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Fig. 1 Structural characteristics of graphite ores
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Table 2 Analysis results of main mineral composition of raw
ores
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Table 3 Graphite flake diameter statistics of raw ores

4% /mm —0.147 —-0.175+0.147 —0.287+0.175 +0.287

5345 F 1% 2.81 2.63 15.68 78.88

&4 R 1B R ESHR
Table 4 Graphite flake thickness statistics of raw ores

J& B /mm —0.010 —0.030+0.010 —0.050+0.030 +0.050

I3 AR 1% 3.00 40.88 35.30 20.82
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Fig. 2 Flotation and grading-classification test process flow chart
of grinding products
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Table 5 Comparison of particle size composition of high pressure roller mill and ball mill grinding products

TR B B L 7 BREE HL 7=
Bi 9 /mm
75 R % B it 82 /% e 53141 % /% 75 R % e i 5 /% B 43 11 % /%
+0.300 2439 4.04 26.73 12.24 14.40 48.30
—0.300+0.150 35.60 5.07 48.95 39.74 2.96 3223
—0.150+0.074 20.81 3.05 17.21 29.61 1.81 14.69
—0.074+0.045 8.71 1.89 4.47 8.04 1.18 2.60
—0.045+0.030 5.12 1.09 1.51 436 0.61 0.73
-0.030 5.37 0.78 1.13 6.01 0.88 1.45
JEH 100.00 3.69 100.00 100.00 3.65 100.00
* 6 FiE-0 o
Table 6 Flotation classification grading test results
TR A S L BRE HL
T 2 R g
72 R % B AL /% =R % T T 5 /%
+0.15 mm 77.14 19.60 62.59 18.60
LKA Bk 19.35 15.69
—0.15 mm 22.86 18.50 37.41 10.82
+0.15 mm 54.19 74.50 53.52 67.76
ERE AR/ 75.92 66.20
—0.15 mm 45.81 77.61 46.48 64.40
+0.15 mm 42.07 84.40 45.76 82.02
1R v Bk 82.14 76.93
—0.15 mm 57.93 80.49 54.24 72.63
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Fig. 3 Fineness test results of primary regrinding: (a)coarse-grained low-carbon. (b)medium-grained medium-carbon. (c)fine-grained high-

carbon
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Table 7 Concentrate product results of two-stage regrinding and reconcentration of quality products
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Fig. 4 The closed-circuit test flowsheet of conventional coarse concentrate mixed mesh regrinding and reflotation process
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Fig. 5 The closed-circuit test flowsheet of new process of " particles bed comminution-grading and grading separation
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Table 8 Results of closed-circuit test

WA IRABERELZ

IR — oy B i T
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7R % i1 2 Bk 75 it /% A1 5 /% 75 % [ 2 Bk 7 /% ER &I
+0.3 mmk 0.96 95.82 24.48 1.09 97.43 27.26
=0.30+0.15 mmA 1.52 95.50 38.62 1.38 96.44 34.17
=0.15 mmi 1.35 94.41 33.91 1.38 95.09 33.87
LRIy 3.83 95.20 97.01 3.85 96.24 95.30
BEY 96.17 0.12 2.99 96.15 0.19 4.70

e 100.00 3.76 100.00 100.00 3.76 100.00
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Protection Technology of Large Scale Crystalline Graphite from Tanzania
LIU Lei"*, SUN Huaxing", GUO Lixiang"?, HUANG Junwei"’, ZHAO Hengqin'"

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, China;
2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, China

Abstract: The fixed carbon content of a crystalline graphite ore from Tanzania is 3.74%, among of which the +147 um
size flake graphite accounts for 97.18%. In this paper, the different rough concentrates and further regrinding and
reflotation tests between high pressure roller mill and ball mill were compared.The results showed that the effect of the new
process of "particles bed comminution (high pressure roller mill)—grading and grading separation" was better. The
regrinding of coarse—grained low—carbon products avoided the damage of gangue to large—scale graphite with high
dissociation degree in coarse concentrate, and the carbon grade increased rapidly. Its recleaning concentrate and
medium—grained medium—carbon were combined into one product, and fine—grained high—carbon products were
regrinding and re—concentration in two stages respectively. The fixed carbon content of both concentrates were greater than
96%. Compared with the conventional process, "five times regrinding and six times flotation" were reduced. The final
carbon grade of the concentrate was higher than 95% and the +0.15 mm particle size was about 65% in both processes. The
+0.30 mm content in the new process was 3.37% higher.

Keywords: crystalline graphite; large-flaky graphite protection; particle bed breakage; grading and classification
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