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Experimental Study on the Preparation of High Purity Graphite by Alkali - acid Method

LIU Yuhai, LI Haiming
(Bureau of Land and Resources of Luobei County, Luobei 154200 Heilongjiang, China)

Abstract; Experiments were carried out on a fine flaky graphite flotation concentrate in Heilongjiang
Provence by alkali — acid purification method. The optimum technological parameters were investiga-
ted. The results showed that under the conditions of NaOH dosage 3.0 g (ratio of alkali to solid 0.6

1 1), roasting temperature 750 °C , roasting time 40 min, leaching water dosage 50 mL, acid leac-
hing HCI concentration 1.0 mol/L, dosage 40 ml and acid leaching time 40 min, the fixed carbon
content in graphite was increased from 95.89% to 99.94% by the process of alkali fusion roasting —
water leaching — acid leaching. As the reaction proceeds and the phase changes, the impurities are e-
ventually transformed into soluble matters and are washed with pure water. Maintaining a weak alka-
line environment during water leaching is beneficial to the dissolution of sodium silicate.

Key words: graphite; purification; alkali — acid method; sodium silicate ; mechanism
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Table 1  Chemical composition analysis of flotation concentrate

By Si0, TiO, AL O; Fe,0; P,0; MgO CaO  V,0q

& 0.85 0.39 0.33 0.24 0.18 0.098 0.060 0.049

W4y K0 SO, ZnO 1 710, BaO Feskh: [EEH

i 0.039 0.036 0.016 0.009 0.001 0.001 97.70 95.89
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Fig.1 XRD spectra of flotation concentrate
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Fig.2 Purification test flow chart
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Fig.4 Effect of roasting temperature on purification
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Fig.6 Effect of leaching water consumption on purification
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P 8 A, R e [ S e 11 5 il A TR I
R[] RN T 22 18 T, SRR AR B AL . BRIR
PP ] FR 38 5 A 4, AR TR A 58 4 2B, (o [0 5 ke
iR s (PRI I (] I, 23 2 OERS I RERR , 5
M P2 AR | 3 2 FE A A 7 S 30D, AR s A T %

HCHf 2 1R V= B (6] R 40 min, B B B E S
99.94% .

I B R Pe—K iR —R R A T
FE T IEE I LA SH 08 K b NaOH Jij £ 3.0 g,
JEAIR B 750 °C K5 BErF ] 40 min; 32 1 7K F 5 50
mL, J% BRI HCL & 1.0 mol/L, Fi & 40 mL, g
BT[] 40 min, Yk 2 b, AT DA R ik i
99.94% V) f1 SR ZAR LI, 77 iR B e Al SR AR
o
2.4 IR

2.4.1 XRD #8544t

KA RE e KIR UL BRIZ 45 I BL i 7= Wy
17 XRD PpAH 5341, AR RSG5 FE v 2% i ) £ 7
TESAEAL, 25 R ANE 9 FiR o

of

J\R

&
o
R

R

Intensity / (a.u.)

IR

1 7 I
10 20 30 40 50 60 70
20/°

B9 &= XRD 75 B &
Fig.9 XRD spectra of intermediate product and purified
graphite concentrate

HITE O W LAA i RGO b 2% o ) 22
R KA ABLLA MG AT 5 B bE T LA BR = B A
KA s KR AT L BRER I AT 5 BRIR M T LA BR BTk
BRI LL AT, A5 Rl 2

I NaOH J5 77 7 [ 2 fise 35 it Sl A1, = 2K
K 8 77 W) R A S B AT A 0 K IR K IR TR
NaOH 2 J5 , [ ik 5 d bR b T, A5k 3R Z e fiT
S SOAHE N o KB ) P s BE AR AT AT S 08
2, FRUIHAE IR T 5 NaOH 584 [0, ik 3] 2
(8 H B o SRUEAT AT S W S AT T I e A 1 s A 0
TNFEA BT 08 A i, X AT RE S 5 B FIHS A 25 i
RRELD WA MR 7 A T Fe' " Mg TERRIRAE I T B
TR T SRR AR R IR U SRR A R AR
TE , KR I R VR B , U KR ) rh e
ARG SE 2TH R . BB B T AT B /Y
Risuee e i TR RS Y Fe 5 NaOH S i A



%5 )

XTI, 25« PR ) 4 0 Ay SR AR 7T <77 -

T Fe(OH) 5, E/KIAERT T L H,0 2T £ 8k
B FeO(OH) "' | i 41k JG vk il 5 7k 12 1 0 <Xk
KBRo BRIZVEGIG , 200 FEHEAT A AT 5 06 5E 42
H, W —H B AR,

8000
7000

6000 |

5000

(au)

4000

3000 -

Intensity /

2000

1000

0 L L L L L
300 1000 1500 2000 2500 3000 3500

Raman shift / cm”
E10 SaaSEhStE
Fig. 10 Raman spectra of high purity graphite
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