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Table 1  Element content of chromium electroplating sludge
JLE C O Mg Al Si P S Ca Cr Fe Co Ni Zn Total
2.06 44.89 2.93 0.98 3.03 2.25 1.89 5.43 16.25 3.09 0.57 0.66 15.97 100.00
SR/
T )
4.13 67.74 2.91 0.88 2.60 1.75 1.42 3.27 7.55 1.34 0.23 0.27 5.90 100.00
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Table 2 The leaching orthogonal of sulfuric acid and the range analysis

LT e
{3 i i ] /min TRER IR 8/ %% B P AR/ (r/min) ] 98 L
1 10 20 600 1:10 82.02
2 10 30 800 1:15 88.08
3 10 40 1 000 1:20 83.95
4 20 20 800 1:20 87. 80
5 20 30 1 000 1:10 96. 61
6 20 40 600 1:15 79.81
7 30 20 1 000 1:15 86. 42
8 30 30 600 1:20 82.02
9 30 40 800 1:10 77.89
K, 254.05 256. 24 243. 85 256.52
K, 263. 50 266. 71 253.05 254.31
K; 246. 33 241. 65 266. 98 253.77
ky 84. 68 85. 41 81.28 85.51
k. 87.83 88.90 84.35 84.77
ky 82.11 80. 55 88.99 84.59
W% R 5.72 8.35 7.71 0.92
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Fig. 1 Effect of solid-liquid on chromium leaching rate
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Fig. 2 Effect of time on leaching rate of chromium
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Fig. 3 Effect of temperature on leaching rate
of chromium
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Fig. 4 Effect of acid concentration on
leaching rate of chromium
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Fg.5 Effect of mixing speed on leaching rate of chromium
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Table 3 Some insoluble metal hydroxides precipitation at different concentrations of pH
BFIRE Fe' Cr' Zn*" Ni* Co’ Fe* Mn?" Mg’

1 1.5 3.9 5.5 6.7 6.6 6.5 7.7 8.6
10! 1.9 4.3 6.0 7.2 7.1 7.0 8.2 9.1
1072 2.0 4.6 6.5 7.6 7.6 7.5 8.7 9.6
107° 2.5 4.9 7.0 8.1 8.1 8.0 9.2 10.1
107" 2.8 5.3 7.5 8.6 8.6 8.5 9.7 10. 6
107° 3.2 5.6 7.8 9.1 9.1 9.0 10. 2 11.1
K 4107 610" 110" 2X107" 2X107" 8§X 1071 2X107" 2X10° 1
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Table 4 Heavy metal precipitation effect
HHIFTER Bt/ g TLTEZR/ %
Cr 0.161 8 99. 55
Ni 0.006 1 92.08
Zn 0.149 1 93.35
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Fig. 7 Relationship between chromium leaching

rate and reaction time under different concentration
of sulfuric acid
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sulfuric acid concentration and the negative logarithm
of chromium dissolution rate
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Fig. 9 Relationship between chromium leaching

rate and reaction time at different temperatures
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Harmless treatment experiment and dynamic analysis of
chromium eletroplating sludge

YU Xun-min , HUANG Wen-qi ,ZHUANG Tian
(School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: We studied the leaching rate of chromium from sludge of electroplating wastewater in a surface
treatment industrial park through leaching and recycling heavy metals to achieve the harmless and recy-
cling purpose. The sludge was dried,grinded and leached in sulfuric acid solution with different concen-
trations,and the leaching time and temperature and stirring speed were under strict control. Suction fil-
tration was applied to separate the lixivium from residue after leaching. Orthogonal experiment demon-
strates that the order of factors that impact the chromium leaching effect is sulfuric acid concentration
> stirring speed > leaching time > solid-to-liquid ratio. The results of single factor experiment show
that the highest leaching rate of chromium is achieved when leaching temperature is 25 °C, solid-to-liq-
uid ratio is 1 ¢ 15, leaching time is 20 min, stirring speed is 800 r/min and volume fraction of sulfuric
acid is 30%. Finally,sodium jarosite was applied to remove iron;sodium pyrosulfite was applied to re-
duce chromium VI and sodium hydroxide was applied to precipitate such heavy metal as chromium and
nickel step by step,whereas zinc stayed in the solution. The study of leaching kinetics of chromium leac-
hing from electroplating sludge reveals that the reaction order of sulfuric acid as a leaching agent is 1
and its reaction speed constant is #=0. 053 2¢ ¥k,

Key words : chromium sludge; chromium leaching;the optimum leaching conditions;reaction rate constant

AL i &



