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Abstract

Leaching tests were conducted using sulfuric acid and sodium hydroxide solutions to remove impurities from domestic
graphite concentrate. As a result of the leaching experiment using sulfuric acid solution and sodium hydroxide solution,
respectively, the difference of removal efficiency was insignificant when the concentration of sodium hydroxide or sulfuric acid
was 2 mol/L or more. The fixed carbon content increased with increasing the temperature in the sulfuric acid solution leaching,
while it remains constant above 150°C in sodium hydroxide solution. For the repeated sequential leaching tests, the leaching
conditions were 2 mol/L NaOH, 200°C, 1 hour in the sodium hydroxide solution leaching and 2 mol/L. H,SO4, 100°C, 1 hour in
the sulfuric acid solution leaching, respectively. When sulfuric acid leaching followed by sodium hydroxide solution leaching
was repeated 5 times, the fixed carbon increased to 99.95% and ash content decreased to 0.048%, while the fixed carbon
increased to 99.98% and ash content was reduced to 0.018 when sodium hydroxide solution leaching followed by sulfuric acid
solution leaching was repeated 5 times.
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Fig. 1. XRD pattern of the graphite concentrate used in this
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Table 1. The main chemical components of ash
Components SiO, Al,O4 Fe O3 CaO MgO Na,O K>O TiO, MnO P,0O5
Content (%) 44.1 27.7 19.1 0.75 2.75 0.67 1.58 0.895 0.225 0.19
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Fig. 2. The effect of NaOH concentration on the removal of
ash in NaOH concentration at 200 °C and 400 rpm
with 10 % pulp density for 1 hr.
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Fig. 3. The effect of leaching temperature on the removal of
ash in 2 M NaOH concentration 400 rpm with 10 %
pulp density for 1 hr.
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Fig. 4. The effect of leaching time on the removal of ash in
1 mol/L NaOH concentration at 200 °C and 400 rpm
with 10 % pulp density.
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Fig. 5. The effect of H,SO4 concentration on the removal of
ash in H,SO; solution at 100 °C and 400 rpm with
10 % pulp density for 2 hr.
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Fig. 6. The effect of leaching temperature on the removal of
ash in 2 mol/L H,SO; solution at 400 rpm with 10 %
pulp density for 2 hr.
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Fig. 7. The effect of leaching time on the removal of ash in
2 mol/L H,SOj solution at 100 °C and 400 rpm with
10 % pulp density.

Table 2. The fixed carbon and ash content after sequential

leaching
Leaching Procedure | Fixed Carbon (%) Ash (%)
H,SO4 — NaOH 99.75 0.25
NaOH — H,SO4 99.64 0.36

Table 3. The concentration of impurities in leach solutions
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Table 4. The contents of impurities in leach residue (mg/kg)

Chem‘ical Concentrate H,SO4 — NaOH —
species NaOH H,SO,
Si 11,485 664 916
Al 8,323 359 352
Fe 7,672 257 114
Ca 296 99 8
Mg 939 335 103
Na 250 286 40
K 715 3 163
Ti 298 565 174
P 46 3 2

Mn 86 4 1

As <4 <4 <4
Cd <5 <35 <5
Cr 16 6 <5
Cu 16 <5 <5
Ni 21 6 <5
Pb <5 <5 <5
/n 21 <5 <5

lmpurlty removal ratio (%)

Fig. 8. The removal ratio of impurities after H,SO, leaching
followed by NaOH leaching.

Fig. 9. The removal ratio of impurities after NaOH leaching
followed by H,SO, leaching.
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Fig. 10. The effect of leaching time on the fixed carbon
after the sequential leaching processes.
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Fig. 11. The effect of leaching time on the ash removal after
the sequential leaching processes.
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