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Study on Ore Characteristics and Beneficiability of Three Flaky Graphite Mines in Africa

QIU Yangshuai, YU Yongfu, GUAN Junfang, ZHANG Lingyan
( School of Resource and Environmental Engineering, Wuhan University of Technology, Wuhan 430070,
China)

Abstract ; Three flaky graphite mines in the regions of Madagascar Anbahita, Mozambique Ancuaba,
and Tanzania Chilalo, were used to study the ore characteristics and grain size. The results show that
the graphite mines of these three areas are high quality and large — flaky graphite resource with simi-
lar minerals components. Cumulative distribution rates of +0. 18mm size fraction of graphite particles
in Anbahita, Ancuaba and Chilalo are 92. 62% , 98.33% and 98. 87% , respectively. Cumulative
distribution rates of +0.85 mm size fraction of graphite particles in Anbahita, Ancuaba and Chilalo
are 13.13% , 52.70% and 61.79% , respectively. The graphite flake of Chilalo is the largest in
these three areas. The +0.15 mm size fractions of graphite in these three regions are much higher
than the same type of graphite ore in China. The beneficiability of these three samples are all rela-
tively favourable. Among them, the flaky size of Ancuaba concentrate is the largest, the flaky size of
Anbahita concentrate is the finest. These research results provide a significant reference for the bene-
ficiation and down — stream processing of graphite resource in these areas.

Key words: flaky graphite; large flake; Africa; dissemination size; Madagascar; Mozambique;
Tanzania
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Table 1  Mineral composition and content of samples
G % K7
WHE A5 A% KA%X  mE SLfA REERET wmBkET mRa v b
MO 5 60 16 8 <1 1~2 <1 - - <7
MA 7 50 - 8 - 2-~3 2 23 5 <3
TA 15 55 5 14 1 2 4 1 1 <2

[ 1 AT LR t, =R o AL 2 2%
BIAK, BB WA AR KEET D,
L BBRIA T AR £L7 5 | 4 i 6 A et
B, EE I AR Py BRI, Jsh TA B
F G RLIGRT5 15% MO 7 3 REAR 5% -

2.2 BREETH YT

= A BB R T AR 5 R R, BRL UL 4
LA 22 AR, FE AR T SR I RHE LN T

HE(G)

HR A B o 88 R A 18 K ISR A ™ 40 ) b A
KR, ABALI =,

(1) K8, A B EKT 150 um, FJEX
TS5 um(E1),

(2) K i A S8 AR AR, 8 B 2 KT 150
pm, FJE/NF 5 pm, Z B A9 P17 E 4
(E2),

(3) B BRI B (] 3) X 2 &
O HER A A0 B Y S ORI, —
/INF T4 pm,

1 KBRAEE(G), R 119 ~823 um, x100( &3t)
Fig. 1 Large flaky graphite (G). Flake diameter
119 ~823 pm, x 100 ( Reflector)

B2 #$HERAE(G)5kATTEE,
BEE1 um, x100( &%)
Fig.2  Parallel symbiosis of flaky graphite and gauge minerals.
Graphite thickness 1 um, x100 (Reflector)
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B3 SRMEKMEE(G),FE20~111 ym, x100( &3k)
Fig.3 Encapsulated graphite (G). flake diameter
20 ~111 pm, x100 (Reflector)
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GO R T T, D BOOBRL N & A KA a8 R
PR NI Y/RUR: 37 NS

4 AE(G)MAR(Q),“FITEE,
AEK/N 14 ~390 ym, x100( —)
Fig. 4 Parallel symbiosis of graphite (G) and quartz (Q).
Quartz diameter 14 ~390 pm, x 100 (Reflector)
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Fig.5 Parallel symbiosis of Biotite (Bi) and graphite (G). Flake
diameter 56 ~301 pm, thickness 12 ~106 pm, x100 (Reflector)
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Fig. 6 Sericitization of feldspar (P). dimensions
3.6 mm, x50 (Reflector)
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Table 2 Characteristics of graphite particle size

B BRI o3 e/ % G AR % 2B iR/ %
MA MO TA MA MO TA MA MO TA

+850 0.59 4.99 13.17 13.13 52.70 61.79 13.13 52.70 61.79
-850 + 600 1.31 6.31 6.54 14.61 16.15 15.33 27.74 68. 85 77.13
- 600 +500 1.77 11.63 5.27 9.84 14. 87 6.18 37.58 83.72 83.31
-500 +300 10.90 15.28 18.22 30.28 9.77 10. 68 67.86 93.50 93.99
-300 +230 11.20 8.64 11.08 15.55 2.76 3.25 83.41 96.26 97.24
-230 +180 11.90 12.96 11.16 8.26 2.07 1.64 91.67 98.33 98.87
- 180 + 150 9.29 6. 64 6.88 3.23 0.53 0.50 94.89 98. 86 99.38
-150 +75 32.47 23.26 18. 86 4.40 0.93 0.55 99.29 99.79 99.93
=75 +45 12.19 4.01 6.21 0.53 0.08 0.06 99.82 99.87 99.91

—-45 8.32 6.29 2.61 0.18 0.13 0.01 100. 00 100. 00 100. 00

K IEe 3 AN S AR B 5 [ A L £y

SR AT OB, FE N A SR A SR AR RE DL 3
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Table 3  Disseminated size of typical graphite mines in China

T R T )1 DU R YL ErNlES R yLE AL
Bi/um  BREGMIR/ % RS/ pm  BEOMER/%  RS/pm  BEOMER/ % RSum  BESMR/%
+38 47.69 +150 15.99 +300 28.77 +300 23.02

-38+10 97.00 -150 +74 49.30 ~300 +150 48.86 ~300 +150 53.25
-10 100. 00 -74 +37 85.61 -150 +74 64.00 -150 +74 80. 80
-37 100. 00 ~74 +37 78.12 ~74 +37 94.54
-37 100. 00 -37 100. 00
2 3l N, v B N A 280 v S5 0% W 4 T4 BREGFHE
Ly RN o g Table 4 Reagent regime of each process
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Table 5 Flotation concentrate indexes of the samples

165 MA MO TA

[ 52 Bk 1/ % 94.96  97.09 94.94
%/ % 90.91 95.87 85.07
+850 pm — 1.07  1.61

-850 +500 um  0.29  9.21  4.30

W R4/ % -500+300 um 15.98  19.06 17.20
-300+180 wm 29.55 53.87 36.02

-180+150 um 16.81  5.87  4.84

150 pm  37.37  10.93 36.03
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Fig.7 Beneficiation flowsheet of TA sample
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Fig. 8 Beneficiation flowsheet of MO sample
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Fig.9 Beneficiation flowsheet of MA sample
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98.33% ,MA FE43 5 13.13% F191.67% .
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