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Abstract The treatment mode and technology of the wastewater of a coating material enterprise were investigated in view of the
characteristics of complex types, high concentrations of pollutants and poor biodegradability. According to the water quality
characteristics of wastewater, chromium-containing wastewater, heavy metal wastewater, high concentration COD wastewater and oil-
containing wastewater from different processes were pretreated separately. In terms of treatment technology, the effect of Fenton
oxidation and calcium hypochlorite oxidation were investigated and analyzed. Results showed that coagulation and sedimentation were
more effective than Fenton oxidation for heavy metal removal. Compared with Fenton oxidation, calcium hypochlorite oxidation was

more economical as it reduced the cost of chemicals by about 59.4% with an increase of 16.4% COD,, removal rate. In addition,
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further pilot demonstration was conducted on the basis of small pilot experiments, and results showed that the pretreatment of each kind

of wastewater could effectively remove heavy metal ions and COD,,

alleviates the load of subsequent biochemical treatment.

which reduces the treatment difficulty and economic cost and

Keywords coating material wastewater physicochemical pretreatment coagulation and sedimentation Fenton oxidation calcium

hypochlorite
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Tab. 1 Processes and Water Quality Parameters of Different Raw Wastewater
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Fig. 1 Classification and Corresponding Physicochemical Pretreatment Processes according to
Water Quality of the Wastewater
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Fig.2 Effect of Different Processes on Pollutants Removal
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x2 IMEALK Ca(ClO), L%} COD,, FERFRXT L
Tab.2 Comparison of COD, Removal Rate between Fenton and Ca( ClO), Oxidation

(R SE s

ek COD, EHH
m(COD, ) :m(FeSO, -7TH,0) pH {# A5 FeSO, - 7TH,0 BE/R H
1 10:1 10.0 / 15.1%
2 10:1 10.0 10:1° 16.7%
3 2:1 10.0 10:1° 40. 4%
4 7:1 10.0 10:1" 34. 5%
5 2:1 4.0 15:1° 73.7%
6 2:1 10.0 5:1° 43.6%
7 10:1 4.0 5:1° 17. 5%
8 10:1 10.0 15:1° 39. 0%
9 3:1 4.0 10:1° 56. 8%
10 3:1 4.0 15:1° 70. 0%
11 3:1 10.0 15:1° 60. 9%
12 3:1 10.0 10:1° 54.9%

1" /18 H,0, Fl FeSO, -7H, 0 BE/R 1L ;" FR RN Ca( Cl0), H,0, , BE/R LA 10:1;° IR Ca(ClO), Hl FeSO, -7TH,0 EEIRK I

AILLR B, pH X COD,, BB I AR, I
AAFNEA £ pH (EHN 4. 0 1B M RN & A, XF
FLAE YR 8 1 11,9 1 10 AT, 34K FeSO, - 7H,0 Fil
Ca(ClO), Ffii FH & AT LI TF COD,, %, N
fRAE COD, 2 B3I H A7 29 25 F 4 F &, A it
W9 M4 IS A, AT COD,, % Bk K ik 5

56. 8%,

X HAMITIER 9 4 FF Ca(ClO), Bk 5t
WK 3 A T 25U I 2550 AR, S5 R AN 3 i
Ca(ClO), FAILTESR 5 16. 4% 1) COD, ZBRAFM
Enl b b0 LLFRAR 2 59. 4% By 25 5 A | 1% — 5E
FERE 1 FEAR T Al i) A B RAS

F3 IFWE I Ca(ClO), AL AR

Tab.3 Comparison of Chemical Costs between Fenton Oxidation and Ca(ClO), Oxidation

Fik EipilEiies &/ (kg-m™) 2/ (JGh) WA/ (JC-m ™) ARG/ (J6-m™)
Ca(ClO), ¥ 96% FeSO, -7H,0 11.8 120 1.416 273. 246
95% AICl, -6H,0 15.3 1 500 22.950
28% Ca(ClO), 207. 4 1200 248. 880
PARUNCS 96% FeSO, -7TH,0 17.6 120 2.112 672. 962
95% AICl, -6H,0 18.4 1 500 27. 600
75% CaCl, 2.0 850 1.700
6% H,0, 305.5 2 100 641. 550

2.4 HiXNETZRMRSH

HRE DA b 2 AR R AR, X 45 2K R KR F A
(AL B S A A T R, 5 a0k 4 B, & Cr
IR KRR 26 T 4 s K 43 SR pH fH R 9.0 il
12,0 50 T IR EE DT VE L AL 31 ; = MR FE COD JB K
KM Ca(ClO), FAL-TREETTIE AL, 2570 8¢ I L 1]
5 m (COD. ) :m (FeSO, + TH,0) = 3 : 1,

n[ Ca(ClO),] :n(FeSO,+7H,0)=10:1; &l KKK
bzl Ab 3 BARBAESHn 1.2 /N5 R,
M 4 A, 4R oK G TREE S BT B4
J& Cr.Co Mn Zn Ni #RSEIA LR, MHE COD
JEAK % Ca(ClO), %Ak — TR BE 2288 Ui vE b )
COD,, Ik BE UK Y 18 640 mg/L [ H 8 360
mg/L, ZXBRFEH 55. 2%, Sl K LA LR 0
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Tab.4 Results of Pilot Test for Various Wastewater Treatment

) F4 B LR
JEK R WHET 2 RS COD, LB

TCr Zn Ni Mn Co
& Cr K TR TIIE (pH fH=9.0) 31. 6% 99.9% - - - -
REETE 4R K TREEULYE (pH H=12.0) - 98.9% 99.3% 99. 1% 99. 0%
FAIE COD K Ca(ClO), A b—IREEITIE . 55.2% - - - - -

m(CODg,) :m(FeSO,-7H,0)=3:1;
n[ Ca(ClO), ] :n(FeSO,-7TH,0)=10:1

CRLV %S [ A& 90. 4% - - - - -
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COD JE/K A IR J5 —BEHEA T 15t D, 1875 pH
B4 4. 0, K B i Je i AL B3, A FeSO, -
TH,0 ¥ 47 KW, m (COD, ) :m (FeSO, - 7TH,0) =
3:1; A Ca(ClO), #EATRBL, n[ Ca(ClO),] :
n(FeS0,+7H,0)=10:1;25F Ca(ClO), EAL AR5
AU , FHE TR B E DO , KRR e S br e
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Fig. 3 Process Flow of Classified Pretreatment of Coating Materials Production Wastewater
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Tab.5 Cost of Pretreatment Chemicals for Different Kinds of Wastewater

- 96% ?Si% 98% \ 28% 95% A
FeSO, -7H,0 CaCl, FeCl, Ca(ClO), AICL, -6H,0
BBl X G 120 850 3200 1200 1 500 /
& Cr Bk AR (kgom™) 4.4 5.6 0 0 0 /
WA/ (T6-m™?) 0.528 4.76 0 0 0 5.288
4 R R K 2 R/ (kgom™) 0 0 0.3 0 0 /
WA/ (TG m™?) 0 0 0.96 0 0 0.96
5 COD Bk iR/ (kg-m™) 5.8 7.4 0 101.7 3.8 /
WA/ (FC-m™) 0. 696 6.29 0 122. 04 5.7 134.726
MEA/ (kgem™) 10. 2 0.3 101.7 3.8 /
BWAA/ (J6-m™) 1.224 11.05 0.96 122. 04 5.7 140. 974

BEAR AT, AR pH T R B, 22958 50 A B 5
SEARTEA ;A il PR K A B 250N R 7L, R E AT 4
it. S Al A Cr JRK S 54 R R /K AL B AR
AR, B COD JE K Ab B R A L, RO
Ca(ClO), S ALACEAAE B BEAYIT IR | Bl Tz kK
COD., ¥R, Ca(ClO), FMEANE K, Hitk,
EEXF R COD K AR B A7 5 4 5% B8 28 i &k i Ak
BT
3 #ig

(1) WR2E b L A= 77 1R 7K K 02 2% 75 Yk Wy e i
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