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Selective recovery of chromium from chromium-containing slag by
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Abstract: A novel technology of chromium recovery from chromium-containing slag by Achromobacter sp. CH-1 based

on the principle of bacterial leaching and bacteriosmelt was proposed. Scanning electron microscope(SEM), translated

transmission electron microscope(TEM), energy dispersive X-ray analysis (EDXA) and electron paramagnetic resonance

(EPR) were utilized to observe the appearance of bacterial cells before and after Cr(VI) reduction, and to analyze the

elemental composing of precipitate product during the process. Recovery rate and balance of chromium in demonstration

projects were investigated and calculated. The results indicate that the major element composing precipitate is trivalent

chromium, which implies that the reduction product is Cr(OH);. More than 90% Cr(VI) in chromium-containing slag is

recovered in the form of Cr(OH);-containing sludge. 694.2 kg sludge containing Cr(OH); (mass fraction of 32.8%) are

recovered, which eliminates the pollution of chromium-containing slag thoroughly.
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Table 1 Chemical composition of chromium-containing slag

(mass fraction, %)

SIOZ A1203 F6203 CaO MgO CI'203 Cr(VI)

6-8 810 11-13 2831 27-29 5-55 0.5-1.1
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Table 2 Elements component of glass

Element w/% X/%
(0] 38.15 51.47
Na 11.35 10.66
Mg 03.44 03.06
Al 01.85 01.48
Si 39.02 29.99
Ca 05.57 03.00
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Fig4  EDAX analysis of precipitates produced during

chromate reduction
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Fig. 6 EPR analysis of solid sample of reduction products
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Table 3 Recovery of chromium from chromium-containing

slag with different particle sizes

Size/mm Amount of Content of Recovery rate
Cr(OH); sludge/kg Cr(OH)3/%  of Cr(VI)/%
3-8 32.48 323 304
10—-15 33.60 88.59 86.25
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Table 4 Recovery of chromium from chromium-containing

slag with different heap heights

Amount of Cr(OH); Content of Recovery rate of

Height/m sludge/kg Cr(OH)y/%  Cr(VI)/%
0.28 33.68 317 30.6
0.56 68.96 90.15 89.10
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Table 6 Balance of chromium in process of detoxification of

chromium-containing slag by bacteria

Total Crin Remained Cr Loss rate/
Batch/t Crik Cr(OH);  in detoxified o
£ sludge/kg slag/kg °
1 5.968 4 5.3809 0.4103 297
2 11.936 8 10.635 1.0852 1.81
10 59.684 54.017 4.182 2.49
20 119.368 109.861 7.454 1.72
3 it
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3) A& 90% LA L ¥ Cr(VI) A Cr(OH); IR VB 1
AAFLAEDAL, 20 ¢ BRI 7536 TR AT [N Cr(OH)5(7%
i 32.8%)AUE 694.2 kg, SEILTESITEAL, JEMARA
VB TR )Y G ) R
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