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Treatment Project of Intensive Corn Processing Industrial Wastewater
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Abstract: The double layer upflow anaerobic sludge blanket (DUASB) and aerobic high tower re-
actor (HTO) process was used to centrally treat the wastewater characterized as multiple influent types,
complex composition, high organic matter concentration, good biodegradability and high ammonia-nitro-
gen concentration from an intensive corn processing industrial park. The treatment capacity of the project
was 11 000 m’/d. The influent COD and NH; — N were 5 000 —8 000 mg/L and 300 — 350 mg/L re-
spectively, while the effluent COD and NH; — N were below 200 mg/L and 20 mg/L respectively, which
met the Wastewater Quality Standards for Discharge to Municipal Sewers (GB/T 31962 —2015).
Key words: intensive corn processing wastewater; centralized treatment; double payer upflow
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Tab.1 Influent quality and discharge standards
WiH COD/(mg - L™") | BODs/(mg-L™") | NH;-N/(mg-L7") SS/(mg - L") pH i /R

JEIKIK 5 000 ~8 000 2 500 ~4 000 290 ~310 600 ~ 800 4~7 375

HF bR e 300 100 25 250 6.5~9.5 64
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Fig.2 HTO reactor working principle
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Fig.3  Flow chart of wastewater treatment process
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H,S A FEYI, SR Ja A S BRAIEIE R 1. TR
TR WS HE AR R be R 28R, A A 4
RIS K & R A R, A LY 2 R R Gk
80% V) I+, B J5 kA HTO E4 73447 HL S 2 A )
REff. HTO [y COD KBR3E >75% , A A LR% >
90% , 7K 4 A <30 mg/L, GF %A B H 7K 28 2#i
IKEE A Z DU T UK 53 8, 405 Ve Il 3 & 14
Fic /K3 , AT [E1 2] HTO Hh LR IE S 4805 1 4 P 8 7
YR, FIATEIREA UL R A5 R, 1T
TFIRIHAL . U0 KA =0T, i — 2B UIVE &
BraTed . Ul iA ngide s, i $n PAC 454k
SRR TR B AR P B Ot KR ARHE R

2.3 FEMHYRIEITSH

@D DUASB, 2 &, ¥pER ~F R ¢20 m x 20
m, AR FN 6 000 m*/ i, 25 FL G fof Ry 7 kgCOD/
(m* « d) K35 I A 25 h, 57 i (37 +
2) C, RN E 16 ERKFRE,
AIFETCSh GO KK R e A LT, A5
A K F5], I HAT A 6 K A e o b T i) 2 A o B
I8 53 Ml Hz TR G IR AR Ak 3 R R i — 2P 4R
B FEEEE R 11 ~ 13 m F116 ~ 18 m ib4y ik &
WER MBS A RN ER RS, Wil
SESKEERE, FEEEEIE4H,0 =200
m’>/h,H =280 kPa,N =30 kW,

@ HTO, 6 Ji&, MR FH 720 m x20 m, 4
BAFIN 5 500 m’ /3 % 310 AR PVC S,
TS U 1T T AT — AR B RS, 3l o W R
SRS T R A AR , A B R T AR S Y
T, TS TR MR EE (MLSS ) %3 H{E 4 3 000 ~3 500 mg/
L, FZRA MR EWE RIS 5,2 H1
B HE TR 300 kW, 2 KU 220 m®/min, 52 X
J£ 70 kPa,

@ P, 2, R STk 920 m x 18 m,
AR BRBILE A8, L3R ATE IR UIE L, 54 5 m, &
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BUAIFE T, 1m0 21 4 408 stk A 3B A 75 I I 4k
o V5URTH A N AT 2R VRN R G, A P SR
A RS R A B R 38 E S e i H
o EERE SRR E 4 3 H1 &, TES
#.0 =200 m*/h,H =100 kPa,N =15 kW,

@  =Piih, 1B, RoFHR 020 m x 18 m, &5
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B PAC FeCly Z54k27 24 i, %k Z 370 3 /K gk — 25
AF B ORI K IR BRHERR
3 ARG EAT
3.1 DUASB Byt

Ja s, B DUASB 4500 600 t B0k: 5 Jfe
F1800 t PRAH TG VE . MURLT5 ek T B 5 0E 8y
15K AL FRT ) UASB i, 7 7K 3k 80% ; IR 4K 1k
V5K A LIRS 15 K Ab B, VSS/SS 24 0. 43,
FIKFNy 80% o A ) W45 il ik K COD < 4 000
mg/L, 2B < 1.5 kgCOD/ (m® - d) , Fil 7%
X IRt P A K R UE AT R T, s DUASB 3 7K K i
PEHIFE(37 £2) C, 4 COD FBR3 73] 80% L)
17K VFA <3 mmol/L J5 , 5 s IS5, TR A0
PTG

TES fof $2 F+ B B, B Uk 09 17 far £ TS 2
15% ,JJi B 40 d, DUASB [y LM i ML 1.5 ke-
COD/(m’ « d)$2F} & 7 kgCOD/(m’ - d) , FFUHHEA
g BT B B, Iy IR &R ge i /K COD 7£ 6 000
mg/L 2247, 7K COD F45E 7F 900 ~ 1 200 mg/L, 2=
B3k 80% LA (WL 4)
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Fig.4 COD removal rate and COD concentration during
DUASB stabilization period
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15l [IEFX HTO #E47 fof ik, 742 48 h, [uJig 2 d
J& L N B COD MeBEFE 21 000 mg/LLLTR, T4
Fris e i/ i B85 N COD ¥k B 45 iy , 3 HTO
TGI8 F/M 3 ie f 80 TS K o K &
Wk B IR IR TS X5 K ) X Rl A8 38 i 1
M) , B 2 40N B3 76 3 TOUmE G /D e Y v 5], 45 4 i
ST BRI BR LR . Bl MRS H Kk A HTO,
Bl I8 N SV B 2% R I 3] 15% |, B4
NEgs E IR B IR, 14 d R I SV, 3
K3 30% , 7k COD ¥k B F2 e 78 400 mg/L LN, 5
TR A M DI IR R 20 i) o B DR A 7K o
(% A $2 8, E 20 d 5 HTO fY 25 1 1 i ik 5
0.3 kg/(m’ - d), 37k COD Fa & 7E 300 mg/L DL R
(ES5) .
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Fig.5 COD removal rate and COD concentration during
HTO start-up
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S0 HEK NHi=N = #K NHe-N - KFRF
. 300%
=250}
2200}
Z 150}
= 100 |
50+

LBR A%

o=
20 24 28 32 36 40 44 48 52 56
t/d

6 HTO EahMrEE K NH; - N iRESXBRE
Fig.6 NH,; — N removal rate and NH, — N concentration
during HTO start-up
RIS, K2 HTO J5 304075 e e B 2L, 4R
B e AR NH, — Ny B85y, 2ok v A BIL ER LTS 12
ST I TR LA B A K 5B 22 RIF R T

S S HE K oA D R, 4 4EU% pH A <
9, LA/ TE R pH (BT 458008 N 77 A K i3 29
Xt RS B B A RS s 5 P IR A 15
CUAE, ER G XA A N 2 ~ 4 mg/L, [R]IF AR
15 U8 [l R IE TS VRS AE 30 d AR, AT L A AL
R SR AR K PR R K
TESE— R H i /5, HTO J3 328 24 K K
AT 0 BB R B, NH, - N 26 R 5 48 7t 3]
20% L) b, SRl 48 s vy s i pH Bl 8 TR R
BN 7.5 oA HAL R TR 1) B AR TT IR0 DL ARE . 5 38
KUF4A B 7K NH, - N [ 3] 70 ~ 80 mg/L, ZfR%
IKF] 75% Fe A, NH, - N EBRFRIFRE I BT, [
AU N pHAEH 7.5 B2 5.5 LR o SR it
Ry B A R0 JIT 5 B Bl U AN 8% 3 5 1 NOS (NO,
FR S pH 1 TR i1k 50 52 20, 20 A8 2B
RICTEIREEAR &, KA pH (AL I ] 1 4 48
BRRAERC o PRI s DT S A BT 53 I 7K 2R 04
BN 8% 38 241 mE K BOD, #e i, 42 /N, 4%
#l3E K COD >1 200 mg/L, £t 4 d (%, HTO
TR 46 K, LIS I K A F IR B 2 50
mg/L LI, pH { ETFE 7 DL b &350 &R
BE e, 240 E I I 2 R L R R A B 3 85% L
o 5552 R, S U EIE K E A TR R 20 mg/L L)
M, Hi7k COD FFEZE 200 mg/L LIPY, pH {EFa & 78
7.0 ~7.5 Z[a], SV, B2 ETE 30% ~40% , #F AFaE
BATHY B Bl /K 2 EG I, S 04 Al R Y 2
J&E HTO (A HLH A5 0. 4 kgCOD/ (m® - d) J5 , B
LRSS R A 4 )% HTO, 18 335 6 10 i 2 4 i A8
e, A Y -8 S L g T A — Sl PN 58 LR S 3
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Tab.2 Treatment effect during stable operation
HiH : DUASB 4H’;f0 Koo | =TT
HEK | K | TPk ik
COD/(mg - L") | 6189 | 1111 178 167
BOD/(mg - L") | 3210 | 465 87 84
NH, -N/(mg - L™")| 307 328 17.19 15.18
SS/(mg - L™") 652 499 294 61
pH {H 5~7 | 7~8 7~8 7~8
o /15 276 256 97 56
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Q@ &b

AR TARANHE E RGN T %K 11 000 m’/d , 3547
PR HE N T 3% 25 2 ks 2t i, A
T35 K A B C 45 18 AL T %k 3 500 5/
(A~ )i B AT %R 75.6 J1o0/a(0. 19 o/
m’) . FRHH . PAC, PAM % 25 2%y 118. 8 Jj Ji/a
(0.3 0/m’) . ARTREENIIR S 889 kW, 1217
% H 605. 65 kW, L4 0.8 75/ (kW - h) , HL%E
14 535.6 kW - h/d, U HL 2% 11 628. 48 5/d
(1.06 J&/m*) L35, B AN 1.55 i/m’
4 ZR5%

@D % DUASB + HTO T.Z4bFH 11 000 m’/d
[ KR IEIN T % 7K, DUASB ) COD 2[435 ik 80%
PLE L, HTO (1) COD £BR#35 80% LU |, A A KR
h95% Fe A, H KK B 2 75 K HE A IRBE R /K GE
A JFRRUE) (GB/T 31962—2015)

Q@ RN s T R X S R X
Z G R AT, R Ak S 7= A= 0 B B2 #b 58 T Ak
FNETEAERY B, FT 4R FR ISR R 48 pH HAR E AR 7
DL ANTEEE AN ER BB ; R AR AR i 25
PV A WA IE N IR ER 5 29 T RE U

@ EFXF K E R R KA R B R
M =Ur R T8, Aok R e IR R KA T
d AR AR
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