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Study on the transformation mechanism of chromium in chromium
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Abstract: In this paper, the transformation mechanism of chromium in chromium sludge was studied
under reducing atmosphere, and the feasibility of rotary hearth furnace (RHF) for treating chromium
sludge was discussed. The results show that chromium mainly exists in the form of chromium hydrox-
ide, calcium chromate and sodium chromate in the sludge. Under the CO-CO, atmosphere, the Cr(IIl) in
the chromium sludge will not be oxidized to Cr(VI) and the original hexavalent chromium in the sludge
will be reduced to trivalent chromium. Under the same CO concentration, the conversion rate of hexa-
valent chromium gradually decreases with the proportion of chromium mud increase. Under the CO-
CO,-0,-N, atmosphere, after adding 3% and 6% oxygen, the conversion rate of hexavalent chromium
and the change rate of hexavalent chromium are both negative, and Cr(IlI) will still not be oxidized to
Cr(VI). Therefore, it is feasible to carry out harmless disposal of chromium sludge in the rotary hearth
furnace process.
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Table 1 Main chemical composition of chromium sludge %
Cr,0;4 CaO Fe,0, Sio, MgO Cl Na,O K,0
5.937 32.50 1.781 0.759 0.165 0.178 0.219 0.012
CuO ZnO PbO TiO, Bi P,0Os SO, He
0.01 0.044 7 0.009 0.0320 0.0123 0.003 6 0.076 46.51 1.8914
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Table 2 Main chemical composition of iron-bearing dust %
Cr,0; CaO Fe, 05 SiO, MgO Cl Na,O K,O
0.029 7.92 67.96 3.39 2.03 2.06 0.982 0.361
Cu0 Zn0O PbO TiO, MnO P,0; SO, He
0.022 2.319 0.258 0.094 9 0.529 0.0202 1.28 9.04
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Fig.1 XRD pattern of chromium sludge
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Table 3 Roasting parameters of the experiment

[X 45§, RE/C Hf ] /min
HENHEL
1050~ 1150 6.88
B — X 1150 ~1230 5.00
R _IX 1230~1280 438
R =X 1250 5.00
BB 1150 0.83
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Table 4 Variation of hexavalent chromium content under CO-CO, atmosphere

A ®1% B%
v
0.2% 1.0% 3.0% 5.0% 0.2% 1.0% 3.0% 5.0%
0,=100% 0.56 0.56 0.24 0.26 11.75 29.12 24.57 50.60
CO=2% CO0,=98% -2.18 ~1.00 -0.49 -0.27 —46.06 —52.23 ~49.08 —51.52
CO=5% C0,=95% .94 —0.94 —0.60 -0.21 —62.08 -49.01 —60.13 ~41.68
CO=10% CO0,=90% -1.15 -0.35 ~0.35 ~0.15 ~44.24 -58.44 ~45.73 -48.38
C0=20% CO0,=80% -1.79 —0.94 —0.45 -0.17 -37.87 —48.96 -45.51 —33.33
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Table 5 Variation of hexavalent chromium content under mixed atmosphere

6% Bl%
A
0.2% 0.5% 1.0% 0.2% 0.5% 1.0%
CO=10%,0,=3%N+C0,=87% -3.39 —7.47 ~13.42 -38.65 -63.58 ~77.37
CO=5%,0,=6%N,+C0,~89% -3.84 ~7.70 ~13.20 -43.80 -65.59 ~76.10
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Table 6 Distribution of chromium element in different at-

mospheres

R TE ACT(R5 PG -Rbemi)
R BEWTLIL/%  ATCrig  ACt™/g  ACr'/g
0.2 -0.0022 —0.0002 —0.0020
C0=2%, 1.0 -0.0059 —0.0002 —0.0057
CO,=98% 3.0 —-0.0076 —0.0003 —0.0073
5.0 —0.0065 —0.0002 —0.006 4
0.2 -0.0016 —0.0004 —0.0013
CO=5%, 1.0 -0.0066 —0.0002 —0.0063
CO,=95% 3.0 -0.006 6 —0.0003 —0.006 3
5.0 -0.0078 —0.0002 —0.007 6
0.2 -0.0004 —0.0001 —0.0003
CO=10%, 1.0 —0.0074 —0.0001 —0.007 4
CO,=90% 3.0 -0.0050 —0.0002 —0.0049
5.0 —0.0085 —0.0001 —0.008 4
0.2 —0.0007 —0.0002 —0.000 5
CO=20%, 1.0 -0.0073 —0.0002 —0.0070
CO,=80% 3.0 —-0.0008 —0.0002 —0.0006
5.0 —0.0083 —0.0001 —0.008 2
0.2 -0.0017 —0.0005 —0.0012
nggg’zggf/o% 0.5 ~0.0039 —0.0012 —0.0027
1.0 —0.0038 —0.0022 0.001 6
0.2 -0.0008 —0.0005 —0.0003
Clg;sc%ggif’ 0.5 —0.0039 —0.0012 —0.0027
1.0 -0.0039 -0.0022 0.0017
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