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Table 1  Particle size screening result of the flotation graphite
concentrate
AL/ mm 7 %o Bk b/ % EERSEE %
+0.20 13.51 96.98 13.69
-0.20+0.15 18.46 96.11 18.54
-0.15+0.10 22.55 95.43 22.48
-0.10+0.075 14.00 95.09 13.91
—-0.075 +0.043 21.63 95.43 21.57
—-0.043 9.85 95.34 9.81
it 100. 00 95.71 100. 00
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Table 2 Particle size test result by OMC laser particle analyzer

*ﬁrﬁ Dl DIO DSD D9O D99
pm 6.09 23.10 69.21 148.37 227.36
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Table 3  Particle size test result of roughing grinding

WEVE Do/wm  Do/um Dy/pm =
1 16. 80 48.37 80.92 94.52
2 16.35 35.53 69.40 92.64
3 16.11 28.54 49.98 90. 40
4 15.68 25.51 41.21 88.93
5 14.38 21.44 32.59 87.15
6 14.21 17.63 27.59 85.42
7 13.98 13.28 25.91 83.16
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Table 4 Particle size test result of fine grinding

HLEE YRR D,/ pm Dso/ppm Doo/pm XI5 2/ %
1 15.54 23.34 34.58 79.08
2 14.61 21.26 30.92 75.35
3 14.35 20.54 28.21 71.08
4 13.99 19. 84 27.39 69.35
5 13.74 19.09 26.61 66.23
6 13.56 18.50 25.69 64.49
7 13.77 17.86 26.82 63.35
8 13.66 17.15 26.08 62.84
9 13.59 16. 56 25.81 61.08
10 13.52 15.89 25.61 60. 01
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Table 5 Particle size test result of shaping

> | = B8
W o bujem | VRH WO
WK PR/ % /(g em™)
1 10.29 17.26 25.59 59. 66
2 9.83 16.52 23.81 59.59
3 10.32 16.50 23.29 58.97
4 10.35 16.33 23.19 58.24
5 10.26 16.41 23.41 57.32
6 10. 17 16.49 23.50 57.05
7 10. 46 16.27 23.13 56.17
8 10.33 16.20 22.90 56.41 0.88
9 10. 64 16.49 23.33 55.76 0.90
10 10.04 16.38 23.36 55.24 0.92
11 10. 16 16. 16 23.16 54.71 0.95
12 10. 18 16.18 22.89 54.45 0.97
13 10.53 16.17 22.82 53.97 0.99
14 10.31 16.18 22.80 53.69 1.01
15 10.27 15.91 22.33 53.16 1.03
16 10. 18 15.99 22.65 52.73 1.06
17 10.24 15.73 22.51 52.41 1.06
18 10. 04 15.67 22.16 52.16 1.06
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Fig. 2 Process of the graphite sphericization preparation
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Table 6 Production test result

77 i JEER % D,y/pm Dsy/ pm Dyy/ pm
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]l 7.28 6.87 11.48 15.85

2k} 39.99 3.54 6.95 9.59

A 50 45 SR AT LUAGE , AR 7 g AT gk 1S R
52.73% Dy =15.99 wm [ Dy, (pm) 2% 16 [ ER
TG i o

BRI XTBRIE P= i i 47 T SEM JE £ 22 , H:2 000
5.5 000 51 7 WLIEL 3. HIES S5 R v LLFE B, 7 5
BRIE B A, CBR R 8, EDIE T PR S5 % B A 5 1. 06 ¢/
em® FERIE 7 il ST BRI T

IR, 4 T2 AR i i R AT TR R
Hrp R Ak 4 R E <10 wm, I PEREDL
e, AT R T AR S A R 5 T DR R G
AIVE A Dyy =5 ~8 pm BB ™ i 4R ER B T

B3 7K 2 000 £ .5 000 % SEM [&] J
Fig. 3 2 000 times and 5 000 times SEM photos of spherical
graphite product



X 45 R SRS BRI AL B 5T 31

56 1
3 & it

(1) 3 B AR b HE A7 28 77 35 RS A [ 2 ik 5 Aor
95.71% ,KiEHE P LE - 0.2 +0. 043 mm, Dy, 469.21
o , JESA 8 PR %A SR R BE iR, o TR A 5
AR ERIACMERE K

(2) RO I B Rz AT S0 AT 1
BB, &l i 1l EORLEE B S IR,
NS ECH 8 IR, BILRECH 16 W, Lol A 7 i g 4Rk
BT E352.73% Dy, =15.99 um (1) Dy, (um) %5k
16 [BRICALT= & o %77 IR S5 % BE A F1. 06 g/em’
TR 28 Th B8 SR, 2 v i B A SR BB AL 7 X
TR S RISt T HOR A

S 3k

[1] PMES8. 2o LR Tk 585 PO [ M. db st 3f 4 Dolk i RiCAE,
2015.

(2] Km0 it 22 s 160 T 45 6 (B 1000 M) [ M. R4

Tl i piat:,2008.

(3] BRI, BRACHRE A ST, 45 30 P 5 B G 0 IO A 38 0 2 i 3 i

[J]. 904 5 R 1 ,2018(5) :57 -61.

SV, A ks, BRI, S AR B A T A

[J]. 577 E5- G 1 ,2018(5) :84 - 88.

[5] T, 2k, 2. A 8 & R AL a5 @ [T]. 9
PR SR ,2018(5) .2 -7,13.

[6] F2rsim, AE SUMF, 25 Dady , 45, BRIE I P 5 BRE A7 B2 41 B JE X AR
AR L] A T3 AR R, 2012,40(5) 113 - 115.

(7] KW =R IRLE A FI TN w2 0 2. 07 R IR R G A FI M)
Je st Bl i, 2000.

(8] #i Bk, PhER , 5. KIRA BB BRI A B E M e EAZ R[]
AR Aek 2017 ,36(9) 12592 - 2604.

[9] HL&RAE , TkAR R . FRIE A AT TF &R SR AT 0 #r [T ]. 977
{54 5 F F ,2017(6) :109 - 116.

[10] FBAA, Ty Me AT R 27, 45 YRl o B B A SR 5 [0 ]
JE4 @ H°,2014,37(2) : 19 -21.

[11] £, m R X F. MR BT AP AP ML 405
WFFELT]. RERR L@ ,2018,37(10) ;3244 3247 3255

[12] FMAH:, R, 51, 45 /K Sy B v 5 o 4 S L ). e
TTR:,2018,9(1) :52 - 54.

[4

Experimental Study on Spheroidization of a Graphite Flotation Concentrate

LIU Jianguo'**, ZHANG Jun'?’, ZHANG Hongying'**

1. Guangdong Insititute of Resources Comprehensive Utilization, Guangzhou 510650, China;
2. State Key Laboratory for Separation and Comprehensive Utilization of Rare Metals, Guangzhou 510650, China;
3. Guangdong Key Laboratory for Development and Comprehensive Utilization of Mineral Resources, Guangzhou 510650, China

Abstract; Graphite flotation concentrate with particle size under —0.2 mm is worthless. However, after spheroidization
and purification, the nature graphite could be widespread used as the battery material and wastewater purification materi-
al due to its unique physicochemical characteristics and particle feature. And then the value will be improved obviously.
The graphite spheroidization technology is the key technology for the production. In this paper, the graphite flotation con-
centrate of the test sample is from Northeast China, and the particle size of the test sample is fine. The effects of sphe-
roidization conditional parameters such as course grinding, fine grinding and shaping using series micropowder grinding
equipments were studied. The results indicates that the best course grinding stage is 5, the best fine grinding stage is 8
and the best shaping stage is 16, and the spherical graphite product of Dy =15.99 pm can be got with the tap density
1.06 g/cm’ and with the yield of 52.73% . It is according with the NG — Il technical standard of negative materials of
lithium ion battery of natural graphite ( GBT —24533 —2009, China). The study provides technical basis for the graphite
spheroidization of this kind of graphite resources.
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