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Treatment of high hexavalent chromium plating wastewater
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ABSTRACT : In this study, hexavalent chromium (Cr(VI)} plating wastewater in strong acidic condition
was treated by reduction and alkalization. Ferrous sulfate (FeSOy), known to rteduce Cr(Vl) to Cr(I)
rapidly at acidic pH, was used as a reductant of Cr(Vl). The optimum reduction condition of Cr{Vl) was
observed at iron to chromium dose ratioc of 3:1 by mole concentration. The precipitation of Cr(Ill} as
Cr{OH):, was achieved by the pH adjustment in the limestone aeration bed. The precipitates were removed
less than the upper limit of chromium for effluent at pH over 5.0. The continuous removal of Cr(VI) was
pertormed using the process consisting of reduction vessel, limestone aeration bed, and sedimentation tank
coupled with metal screen membrane. As pH was maintained around 5.0 in the limestone aeration bed,
insoluble chromic hydroxide flocs was formed continuously. Most chromic hydroxide flocs were filtered by
the metal screen membrane with 1450 mesh size, and the treated water to meet the upper limits of
chromium for effluent (Cr Conc. 025~090 mg/l) was obtained in 30 minutes. Periodic backwashing
decreased the fouling on the membrane rapidly.
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Table 1. Period between backwash operation. (1450
mesh size of stainless steel screen mem-
brane, Flux : 252 1/m’ - hr, Backwash
with 10 I/min of air for 1 min)

Period between backwash (min)

1st Operation 260
2nd Operation 140
3rd Operation 135
4th Operation 130
S5th Operation 130
6th Operation 130
7th Operation 135
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Fig. 1. Schematic diagram of continuous process
for hexavalent chromium removal, which
consisted of reduction vessel, limestone
aeration bed, and sedimentation tank coupled
with stainless steel screen membrane.
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Fig. 2 Effect of pH on Cr removal in case of Cr
{VI) reduction by Fe(Il) of three times
moles of Cr(Vl) in the wastewater. (Raw
water: 1,360 mg/l of Cr{VI) wastewater, pH
adjustment by aeration in the limestone bed
packed with 1,200 g of 7-10 mesh size
limestone)
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Fig. 3 Effect of pH on Cr removal in case of Cr
(V) reduction by Fe(DI) of twice moles of
Cr(Vl) in the wastewater. (Raw water: 1,360
mg/l of Cr{Vl) wastewater, pH adjustment
by aeration in the limestone bed packed
with 1,200 g of 7~10 mesh size limestone)
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Fig. 4. Profiles of pH in effluent from the lime-
stone aeration bed and residual Cr con-
centration in treated water through the
1450 mesh size of stainless screen mem-
brane. (Raw water: 1,360 mg/1 {26.16 mM)
of Cr(VI) wastewater, Reductant. 78.48 mM
of FeS(;, HRT in the limestone aeration

bed: 1 hour, HRT in the sedimentation

tank: 3 hours, Flux of the membrane: 252

i/’ - hr)
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Fig. 5. Particle size distribution of flocs as mea-
sured by LS 230 PSA.
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