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Abstract: In order to solve the problems of unstable total Cr concentration in the effluent, large
dosage of agents and high production of chromium sludge in the reduction-precipitation process of a steel
plant in the central region, the treatment process of the plant was thus upgraded and reconstructed. Based
on the original process, ORP value of the secondary reduction tank was used as an indicator of a self-
controlled agents system, hydraulic conditions of the flocculation stage were optimized, and combination
of NaOH/Ca(OH), was used to adjust the pH value of the neutralization tank. After optimization of the
process, average concentrations of Cr( VI) and total Cr in the effluent were 0.02 mg/L and 0.07 mg/L,
respectively, which reached the standard of table 3 in Discharge Standard of Water Pollutants for Iron and
Steel Industry (GB 13456 —2012). Meanwhile, dosage of the reducing agents and chromium sludge yield
were decreased, and the operational cost was significantly reduced.
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Fig. 1  Flow chart of wastewater treatment process
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Fig.2  XPS spectrum of elements
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Tab.1 Cr (VI) concentration of effluent under different
ORP values

ORP i/ Cr( VD) ¥/ (mg - L")

mV |k =350 | #E7k =500 | #E7k =640 | #Ek =1 020

100 0.26 0.54 0.78 1.12

75 0.14 0.24 0.27 0.32

50 0.05 0.09 0.14 0.21

25 0.03 0.04 0.03 0.04

0 0.02 0.03 0.03 0.03

-25 0.02 0.03 0.02 0.02

-50 | Kt | Kt 0.01 0.02

MR AT LR 1 6 T4 R B % R K vk B, L
Cr( VD) iy LB 2 — 3ok B ORP (AL
TR K Cr (VL) #R BB W/, {H 24 ORP
(EREAR SN — 2 FREE I, XF Cr( VD) 19 L Bk B4R R
3 R, ZGA JE L ORP {H & N 25 mV i,
A SER AL A IR K Cr (V) e 52 275 2
CHERALHE bR ) (GB 13456—2012) H15% 3 1y
FR . MR T GGA JEHL) ORP (Bl — 180 mV A,
BOEMEAM AL, 8 B RSO a T K. B, AT
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40% 60% 80% i, 7K & Cr Y& B 43 331 2 0. 07,
0.08.0.10.0. 11 mg/L, V5 IR AR R4 512 265 215,
180,140 mL, WJLIF i, Bfi%F NaOH LU @il i It , 15
Ye AR BB/, (H R 7K A v i e HE T R A R
AL R 80% B, 15 Yo A B /0N, (HL HE 7K S % ik
JEE W 5 T AN R A Mk HE bR #E ) (GB 13456—2012)
M 3 R (B Cr ¥k EE <0. 1 mg/L) . Ktk 7E
PRIUEH K SR IBAR AR B T, 18 80> Je A A de /M)
NaOH 5 Ca(OH), By HH, B 40%
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L, FEXT G rp A K SR T
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Fig.3  Change of total Cr concentration of effluent under
different stirring intensity of flocculation
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Fig.4 Change of total Cr concentration of effluent under

different stirring time of flocculation
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LRI $85 e o 7 0 i S A R D 5 g AR
G, AT L i {7 P 40 ) 7 B R R A P 2% B 4
ZRURFNE RS B = AN IR BN E— 2D R ER BB H A

T PR 08 2R G ) 8 3 S B S0, DR R P
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Tab.2 Total Cr crconcentration of effluent under different

filtration speeds

M Cr ¥/ (mg - L)
N T :

(m-h_]) ﬁﬂ(: ﬁﬂ(: ﬁﬂ(: ﬁﬂ(:
0.08 0.10 0.15 0.25

15 0.05 0.07 0.13 0.15

11 0.03 0.06 0.09 0.12

8 — — 0.07 0.08

5 — — 0.04 0.04
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LA i T, Rk Ce( VD) K
Cr( VD) FLEL Cr ¥ B2 AT U I, 25 SR WLIET 5, W]
HL, K Cr(VD) 2y 350 ~ 1 000 mg/L, 285 Ui
eI T2 H K Cr( VD) FLE Cr (9 -39 B2 53
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Tab.3  Comparison of chemicals cost before and after optimization

fet i et .
5 H s/ A/ i/ A/ = 3
(kg A) | e A | gAY | GE-AT
R 11 500 20 700 9 785 17 613 3087
Ca( OH
e a( )2 32 310 18 093 17 213 9 639 _1596
NaOH — — 4 020 10 050

Bt 1 491

5 % [3] MG, FRERLE. SRR A B K TP G i

FhR L X A Bk ) 0 O I AL PR G B A
HOR RAF o A —ZkJ50m ORP {EJS , i J55H %
R, R NaOH 5 Ca(OH), 245 i 75
AU 2 R A 2R BB B K
SR IS PERP I AL BT, K Cr( VD) i
e Cr Y JE (9 °F- 39 (67050 2 0. 02.,0. 07 mg/L, £3 €
BENCBR AR ML HE PR 1E) (GB 13456—2012) ik
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