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Treatment of Hydrochloric Acid Pickling Wastewater by Vacuum Distillation —

Crystallization Process
LIN Yan, LI Feng-chao, ZHAI Jun, QIU Fu-ping, ZHAO Ju-jiao
(College of Environment and Ecology, Chongqging University, Chongqing 400044, China)
Abstract; A vacuum distillation — crystallization combined process consisting of four steps:
pretreatment , vacuum distillation, cooling crystallization and centrifugal dewatering was developed to treat
hydrochloric acid pickling wastewater from a hot-dip galvanizing workshop of an iron plant, and practical
application of this process was conducted. Results of atmospheric distillation experiments and Aspen plus
7.2 software simulation suggested that the best performance could be achieved when evaporation ratio was
65% and vacuum degree of 0. 065 MPa. In this case, the purity of ferrous chloride crystal ( FeCl, -
4H,0) was 97. 10% , and the recovery rate of hydrochloric acid could reach 34. 3% . A pickling
wastewater treatment station with treatment capacity of 6 m*/d was designed and built. The treatment of
I m’ waste acid solution could recover 97. 40 kg FeCl, - 4H,0O crystal and 0.40 m’ regeneration acid
with concentration of 4% , and the income could reach 69.31 yuan.
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Fig. 1 Schematic diagram of experimental setup
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Fig.2  Change of evaporation ratio and temperature with

time
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Fig.3 Change of H" concentration of distillate and

hydrochloric acid recovery rate at different evaporation ratios
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Tab.1 Effect of evaporation ratio on precipitation of ferrous

chloride

KK A/ % | FeCl, - 4H,0 Jfiim/g |FeCl, - 4H,0 4/ %

20 0.00 _

30 0.00 _

40 18.46 9990

50 47.13 99.90

55 60. 92 9970

60 64.28 9920

65 77.04 97.10
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Fig.4 Process flow of pickling wastewater treatment
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Fig.5 Change of solution temperature and evaporation

ratio with time
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Fig.6 Change of H* concentration of distillate during
evaporation
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