
Power Plant
(85% Ge

Recovery)

6566.67 kg of Ge-containing lignite

Grade: 289 ppm, 1.9 kg Ge
Moisture: 40 wt%

7.88x107 kJ of Heat
7919 kWh of Electricity 1221.99 kg of

Slag

Building materials
production

Chlorination
56% recovery

Hydrolysis
95% GeO2 recovery

HCL Treatment
Plant

343.43 kg HCl recycled
0.37 kg Ge

9.69 kg Deionized H2O

Reduction
99% Ge recovery

0.868 kg N2(g)
0.125 kg H2(g)

1.454 kg Residue(g) 
(0.01 kg Ge)

Crystal Pulling
99.6% Ge
Recovery

1 kg Single Crystal Germanium

Mass Balance Chart of Conventional Recovery of Germanium from Lignite Coal By Chlorinated Distillation

11.42 kg Acid Slag
(0.07 kg Ge)

11.11 kg HCl

Distillation
99.7% GeCl4 recovery 6.235 kg residue

452.31 kg Acid
Slag (0.51 kg Ge)

Zone Refining
99% Ge recovery

1.004 kg
Ge metal

Cutting sludge:
(0.01 kg Ge)

3.23 kg GeCl4 
(1.1 kg Ge)

1.505 kg GeO2 
(1.04 kg Ge)

1.014 kg Crude 
Ge metal

3.24 kg 
Crude GeCl4

126.535 kg slag, 0.21 kg
Ge

Impurities
( 0.004 kg Ge)

Drying & Calcining
98% GeO2 recovery 0.03 kg GeO2(g)

(0.016 kg Ge)

 1.475 kg GeO2
(1.024 kg Ge)

101.01 kg coal
soot

(recovered from
re-volatilization)
(Grade: 16,000
ppm, 1.61 kg

Ge)

656.67 kg Fly Ash
Grade: 2980ppm, 1.61 kg Ge

Briquetting

Re-volatilization

52.53 kg Molasses 13.13 kg
slaked lime, 65.67 kg H2O

788 kg fly ash briquettes

686.99 kg coal soot

Unit Process

System boundary

Intermediate material/product

Auxiliary Process

Legend

5.68 kg HCl, 0.545 kg Cl2(g)

Recycling Process


