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Study on purification of flaky graphite by argon arc plasma torch
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(1. Department of Physics, Dalian Maritime University, Dalian 116026, China;
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Abstract: High purity graphite with purity above 99.9%, as an industrial raw material, plays an important role
in the high-tech field. The existing physical and chemical methods of graphite purification technology has high cost
serious damage to equipment and environment by acid and alkali, and complex processes. Thus the development of an
excellent and effective graphite purification technology has become a research hotspot in recent years at home and
abroad. A purification method of flaky graphite by arc plasma is established in this paper. The characteristics of high
temperature which can be produced quickly by using arc plasma is used to treat the flaky graphite samples with a
purity of 94.18% from Jixi City of Heilongjiang Province, under high temperature. The results show that the optimal
discharge parameters are air flow rate 25 L/min, current 400 A and power 10 kW. At this point, the surface
temperature of the arc plasma is up to 3350 °C. Scanning electron microscope is used to compare the microstructure of
graphite samples before and after arc processing to find the characteristics of shredding and breaking of graphite
samples. The graphite purity and impurities are analysed according to national standard chemical analysis method of
GB/T 3521 2008. After arc treatment, the purity of graphite is increased to 99.21%.
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Table 1 Composition and mass fraction of main elements of flaky graphite from Jixi city

element mass fraction/% melting point/°C boiling point/°C

C 94.18 3850 4830

Si 1.12 1723 2230

Al 0.27 2045 2980

Fe 0.17 1565 3414

S 0.06 112 444

Ca 0.05 2572 2850
Mg 0.004 2800 3600
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Fig. 2 Experimental system of arc plasma torch purification graphite
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Table 2 Discharge parameters of arc plasma

current/A power/kW flow rate/(nL-min™") voltage/V
200~500 2.4~18.0 10~30 20~30
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(b) after adding graphite
Fig. 10 Changes of arc plasma before and after adding graphite
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Fig. 11  Graphite purity by outer shipping at 5 g/min of delivery speed
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25 LR, ARG IR B 0 B AT S5 A B, PR A B A O A I B A s iR B R K, A AR R L Y 4l
JEA SR B AR o AR5 I K S 36 (%) 506 45 SR 43 A1 T 00, A AR 0 S 8800 T R 36 8 3 10 g/min. U3 it 25 L/min,
FL DI A FRLIE 400 A, IS BS54 T DLt R AL R g X A s EA T 4l b 2

M A7 8 Ak 22 43 B 5 vk B R bR fE GB/T 3521 2008 X $2 40 J5 40 3 o0 99.21% 1)1 As A i A7 PRAL $8 b o0 7, 15
FABTESTHWMEI PR, HE3IPATLIEH, B TI0E Fe LIAh, B0 & A B B BEAL, C 1930
JERE A Y 94.18% b T+ 99.21%, 16 W HL A4S B T HE J3 B Ay A8 p e i LA — 8 SR

®3 AEBEUNEREFETERRENH

Table 3 Changes of composition and proportion of the main elements of graphite before and after purification

element mass fraction before process/% mass fraction after process/%
C 94.18 99.21
Si 1.12 0.52
Al 0.27 0.07
Fe 0.17 0.17
S 0.06 0.001
Ca 0.05 0.003
Mg 0.004 0.001

Shy A M B 20 Ao F A B IR AL B S A SRR PR T A AR A, AR BS A BRI DL R OO A A R
HR R G &) 14 7, HoAT SR RE 5 A B 50 S SR B K 25 Limin, HLGE K 400 A, T3 10 kW, 3% 85 4 10 g/min.
Pl 14(a) Ay b 3 WACBE 1) A B R i JBCHE I TLF f S0, FH PR R SRR, A A R i JLF- 1A 78 Ak, TSR FH 41 3
B H AT B OW R LA, HIE 14(b) . B 14(e) T LUK B, 18 K8 7 58 AR G5 R i 1 B A 5 o4 B 11k
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