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Experimental study on water immersion of waste cathode

carbon block in aluminum electrolysis
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(Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: XRD analysis was used to understand the phase composition of waste cathode carbon block in
aluminum electrolysis. After that, water leaching was done repeatedly and then the electrolyte leaching
situation of the block was studied by the number and temperature of water leaching. Waste cathode carbon
particles of 1 ~ 2 mm were used for each experiment of water leaching, under the condition of solid-liquid
mass ratio of 1:5. The water leaching solution and carbon particles were obtained through filtration, and
the crystallized water leaching solution was evaporated for phase analysis. The experimental results showed
that the evaporation crystallization amount of waste cathode carbon in the aluminum electrolysis increased
with the increase of temperature, the evaporation crystallization amount of the first leaching was the
highest, and the percentage of fluorine in the evaporation crystallization of the second one increased. After
the leaching temperature was increased by 30 °C, the fluorine content of the first leaching was the sum of
the first and the second leaching before the temperature rise. F, Al and Na had the best leaching effect at
130 “C.
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Fig. 1 Variation of fluoride concentration in

water immersion at normal temperature
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Table 1 Crystal composition of filtration solution

in normal temperature
B RN, %

WY1 BRI 2 R INES 3 BRI EE A 4 UG A
Na 57.28 53.52 50.11 58.19
F 30.24 27.67 33.22 22.78
K 6.29 7.59 8.17 8.03
Al 3.95 5.59 0.56 2.53
Ca 0.13 1.06 0.97 3.41
Fe 0.09 1.10 0.24 1.69
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Fig. 2 Variation of fluoride concentration in
water immersion at 60 °C
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Table 2 Crystal composition of 60 °C water
immersion filtration solution
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Fig. 3 Variation of fluoride concentration in
water immersion at 90 °C
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Table 3 Crystal composition of 90 °C water
immersion filtration solution
AL BT S, %

L%y
Na 52.81
F 29.17
K 6.10
Al 10.10
Ca 0.10
Fe 0.04

52.56
37.74
4.74
0.89
1.07
0.25

50.11
40.00
3.70
0.73
1.05
0.17

41.40

41.35
433
1.85
1.82
0.55

WAy 1B AT 2 BRI 3 RIS 4 KR
Na 43.14 38.39 31.89 30.62

F 20.29 49.49 45.07 47.54

K 10.00 3.20 3.03 3.46

Al 20.29 3.06 9.95 4.02

Ca 0.43 1.25 2.46 1.98

Fe 0.15 0.23 1.21 1.35
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Table 4 Crystal composition of 130 °C water
immersion filtration solution
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%y Na F K Al Ca  Fe

IR/ 3493 17.66 954 3336 053 0.19

4237 4923 360 131 239 0.17
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Table 5 Crystal composition of 180 °C water

immersion filtration solution
BN 5B, %

Ry Na F K Al Ca Fe

LRSS 3009 18.60 924 3440 087 0.14

2B AW 4263 4633 4.10 1.98 0.69 0.21
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Table 6 Evaporation crystallization weight of

water immersion solution
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