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Technological Design of Prereduction-Heterogeneous Catalytic Oxidation Fenton Process for
Coal Chemical Wastewater Treatment Project

MAO Libo, JIAO Yang, GAO Ya, MU Tianlong, LIU Zhenjiang
(Shanxi Urban and Rural Planning and Design Institute Co. , Lid. , Taiyuan 030001, China)

Abstract Coal chemical wastewater contributes a major part of the influent of a wastewater treatment plant ( WWTP ). Due to the
complex composition, poor biodegradability, difficult to biodegrade directly and other characteristics, the treatment of the influent is
difficult. Considering the characteristics of influent quality, the Fenton peroxidation process was adopted to improve the
biodegradability, thus forming a treatment process constituted by peroxidation + improved AAO + advanced treatment. The treatment
process aimed to degrade organic pollutants of the industrial wastewater, and achieved the discharge standards at a low cost. The
heterogeneous catalytic oxidation technology was adopted as the preoxidation process, and was improved by adding a pre-reduction
reactor to further enhance the biodegradability of wastewater. On the basis of current norms, calculations and discussions of the
parameters for the treatment process were carried out. The key design parameters were determined as: pre-reduction time was 20 ~ 25
min, catalytic oxidation time was 15~ 20 min; the height and diameter ratio of pre-reduction reactor was ( 10.0~12.0) :3.5, the
height and diameter ratio of catalytic oxidation reactor was (8.0~ 10.0) :3.5, the dosage mass ratio of FeSO,/H,0, was (1.0~
1.5) :1; pH value was 3.0~5.5, etc. The design of treatment process and the choice of parameters provide technical and engineering
references for similar projects.
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Tab.1 Water Consumption and Wastewater Quantity

FHK & 15 K HEC
WiH
/(m-d™h) /(m*-d7")
JE R K E 2239 1788
At Tl 5455 3819
AL TAHGFR 285 el X 17 964 12 575
j=San 25 658 18 182

1.3 KRBT

TR AL B BEK H AR 16 157K A LE 290 10% , 4R
PRI K PR TR 5 EE 2 219% AL T AR 3R
2ok WK N HL 21 69% , BT Y J5 ff 5 15 K b
BT EAOK BN 2 P

®2 KRB AKOK BRI
Tab.2 Forecast of Designed Water Quality of Influent of WWTP

WiH COD.,/(mg-L™")  BODs/(mg-L™")  4%&/(mg-L™') TN/(mg-L™') TP/(mg-L™") SS/(mg-L")
HE TR TE K BT KK B 271.0 109. 1 31.4 46.0 3.4 131.7
PR K BT KK B 500. 0 50.0 45.0 70.0 3.0 150.0
B K BETT K K 500. 0 60.0 45.0 70.0 3.0 300. 0
BT KK 5 478.0 58.0 44.0 68. 0 3.0 180.0

FRIE 24 M IR Joy B2 R, ¥ K AL R M 7K K 5 Ry
FEATR R bR 1V KRR e, Hor COD, A
TP iAF 3R TV ZAOKBTARE, TN Bk FE A F] 10
mg/ L, A8 ARk B —2 A HEhRvE, 35 75 7K 4k
PR K EEOK BTHR PRI B NER 3 s, i

KA TN FTP B THERChR i, Rtk XS
IRHEAT I8 U Wi 5 SEBR K ¢ (BODS ) /¢ (TN) =~
0. 85<3. 00, A fiE i /2 il AL R B I 75 5K, 75 2 4b 58
IR A e P/ UE i A6 WA 3 475 ¢ ( BODy )/
¢(CODy, ) <0. 25 B, 5K By Al AR AR PR 2% AR H
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Tab.3 Designed Water Quality of Influent and Effluent of WWTP

TH COD.,/(mg-L™")  BOD;/(mg-L7") BA/(mg-L") TN/(mg-L™")  TP/(mg-L™') SS/(mg-L7")
BT HEK K T 478.0 58.0 44.0 68.0 3.0 180.0
BETF KK B <30.0 <10.0 <15.0 <10.0 <1.0 <10.0
Wt LR 93.7% 82.8% 96. 6% 85.3% 96. 7% 94. 4%
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Tab.4 Comparison of Different Fenton Processes
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Fig. 1 Schematic of Heterogeneous Catalytic
Oxidation Technology
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Tab.5 Comparison of Different Secondary Treatment Processes
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Fig.2 Process Flow of WWTP
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2. FEARTEA T L EAE i 28 A
J B f Ak T Z M A A SR B AR AE S T4 4L
T2 X AT R 380 T IR SRR A i —
AR T K AT AR A . TRV TR T
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