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Fig. 1 UV absorption spectra of chromium sulfate and

sodium formate solution
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Fig. 2 UV absorption spectra of iron sulfate and sodium

formate solution
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Fig. 3 UV absorption spectra of reaction between chromium

sulfate and ferric sulfate mixed solution with sodium formate
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Fig. 4 Mass spectrum of single ferric sulfate solution reacted

with sodium formate
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Fig. 5 Mass spectra of single chromium sulfate solution
reacted with sodium formate
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mixed solution with sodium formate
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Fig. 7 Diagram of Ig K—1/T of chromium sulfate

HE 7 iTRUEH, HIEFEE RN 0.963, AR
(€]
B, E& A% H-339.178, EEanQ:—A;:;m A,
A HS =282k,
232 BRETEFERENE SN IS
BRI S P IRR S, NN 8, 4y
FIAE 30, 50 70 A1 90 ‘C N 12 h, £ 398 nm ¥ K
TRIOGEE, L lgd 5 T AEE, @i EHLT—k
HREHATR MRS, B3 —KHL, LRERWA 8
Fi7R o

HE 8 WTLLEH, AN 09767, HLRR

(S}
_Aer /gf s ArHSI) =
RT

) —2882.88913 H InK©® =

23.983 kJ,

gx BRI, LRI IR 2 A R NI I RN,
I B8RS RN & AN K T8 5 T BRI 2% 5 4
RONE, Ui B e A M BRI

-1.2 ) I ! I
2.7 2.8 29 3.0 3.1 32 33

T7/1073K™!
B8 Bk 1g K-1/T K
Fig. 8 Diagram of Ig K—1/T of iron sulfate
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chromium and iron
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Mechanism of ferro-chrome separation by
prior complexing-hydrolysis precipitation method

LI Jin-hui', XU Zhi-feng', GAO Yan?, JU Zhi-hua', CHEN Zhi-feng', LI De-shun'

(1. School of Metallurgical and Chemical Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Henan Institute of Metallurgy Co., Ltd., Zhengzhou 450053, China)

Abstract: Aiming at the separation problem of iron and chromium in sulfuric acid leaching solution of electroplating
sludge, this paper presented a method of “preferential complexing-hydrolysis precipitation” to separate ferro-chrome and
reduce the loss of chromium while removing iron. The complexing mechanism of sodium formate with ferric sulfate,
chromium sulfate, mixed solution of ferric sulfate and chromium sulfate was studied comprehensively by UV
spectrophotometry and mass spectrometry. The results show that both chromium and ferric ions can form complexes with
sodium formate. But under the same conditions, the complexing of Fe** and sodium formate in aqueous solution is prior
to that of Cr*". The calculation of reaction heat effect shows that these reactions are endothermic and the high temperature
is favorable for these reactions especially ferric than chromium. The effects of amount of sodium formate, reaction
temperature and holding time on the separation efficiency between iron and chromium were studied. The results show
that when the molar ratio of HCOO /Cr’" is 5.5, reaction temperature is 90 ‘C, holding time is 6 h, the pH value of the
solution is adjusted to 2.5 with addition of alkali and the reaction time is 30 min, the iron precipitation rate is 93.65%, the
chromium precipitation rate is only 13.37%. The separation effect of Cr*" and Fe*" is good.

Key words: separation of iron and chromium; electroplating sludge; complexing; hydrolysis; precipitation
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