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Study on Gradient Separation of Targeted Components and Acid Regeneration
from Stainless Steel Pickling Wastewater
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(School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; Stainless steel pickling liquor is usually neutralized by lime, which produces a large amount of
hazardous solid waste (calcium sulfate slag). Gradient separation of targeted components in stainless steel
pickling liquor, regeneration of nitric acid by sulfuric acid and coupling synthesis calcium sulfate whiskers
with high aspect ratio were studied. Effects of factors on experimental results during fluoride ion removal
in high acid environment, gradient separation of valuable metals, and acid regeneration were systematically
investigated. Morphology of calcium sulfate whiskers synthesized by coupling reaction in acid regeneration
was analyzed by SEM to determine the optimum technological conditions of each process. The results show
that fluoride ion removal rate under high acid environment is 97 % above, precipitation rate of iron, nickel
and chromium is all 99. 9% above. Nitric acid is efficiently regenerated and calcium sulfate whiskers are
synthesized by coupling reaction. Regeneration rate of nitric acid is 95% above and concentration of nitric
acid regenerated exceeds 143 g/L.. A reliable and stable new technology to treat stainless steel pickling
wastewater is provided.
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Table 1 Conditions of single factor experiment
( ) /C 4% V) /(mL * min~ 1)
1 L 1,10 70 1:4 10
2 1.0 30,50,70,80,90 1:4 10
3 L0 70 1:4,1:6 10
4 L0 70 1:4 0. 8,4. 5,18,50
Optima 5300DV 2.3.5 5h ,
(ICP-OES) 3 3
S-3500 N/INCA Oxford (SEMD) 24 h, ,
) .3 h
2
2.1 85 C, 1.2
2 11 , .1 , 5h
15 OCv 1\2\3\5 ;2 N 10 min
, , 3 h
1 24 h ; . 33 mg/L, 97%, 1
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Table 2 Separation results of iron, nickel and
chromium using precipitation method
under different pH values

pH /%
1 Fe 3.2 66. 2
2 Fe 4.0 99. 9
3 Ni 6.5 56, 7
4 Ni 82 99. 9
1 2 5 Cr 85 57.5
SEM 6 Cr 9.2 99. 9
Fig. 1 SEM image of precipitation with two
times theoretical dosage of fluorine 2.3 /
precipitating agent 231
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Fig. 2 SEM images of calcium sulfate synthesized at sulfuric acid dosage of 1. 1 times (a) and 1. 0 time (b)
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Fig. 3 SEM images of calcium sulfate synthesized at 30 C (a) ,60 C (b) and 70 T (c)
233 > ,
, 4 , ,
s H o , 1:4
. , , 95%,
4 1:4(a) 1:6(b) SEM
Fig. 4 SEM images of calcium sulfate synthesized at dilution ratios of sulfuric acid of 1 : 4 (a) and 1: 6 (b)
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Fig-5 SEM images of calcium sulfate synthesized at different drop accelerations of calcium nitrate solution
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Table 3 Results of comprehensive

conditional experiments

Ca’* /% /(g+ L7
1 95. 8 1437
2 95. 9 144. 4
3 95. 7 143. 6
95. 8 1439
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