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Application of autotrophic denitrification+ozone catalytic oxidation

in quasi class |V effluent standard extraction of sewage plant
GAO Zongren,ZHANG Kaihai
(Shandong Urban Construction Design Institute , Ji’ nan 250021, China )

Abstract: The scale of a sewage treatment plant in Weifang is 6x10* m*/d, and the original effluent quality comply
with class I a discharge standard. The effluent quality will be improved to quasi class IV water quality in the upgrad-
ing and reconstruction project. According to the plant characteristics of high proportion of influent industrial waste-
water, high influent TN concentration and difficult degradation of organic pollutants, the existing biochemical sys-
tem Carrousel oxidation ditch process was transformed into bardenpho process, and the surface aeration will be
transformed into microporous aeration to strengthen nitrogen removal and reduce power consumption. In the ad-
vanced treatment system, autotrophic denitrification deep bed filter was added for further nitrogen removal, and
ozone catalytic oxidation tank was added to remove refractory organic pollutants. The process and equipment se-
lected in the bid upgrading and reconstruction project paid attention to saving energy and drug consumption and re-
ducing operation cost. After the reconstruction, the project run stably, and the effluent quality fully met the quasi
class IV water quality standard required by the local government.

Key words: Bardenpho process; autotrophic denitrification deep bed filtration ; ozone catalytic oxidation ; oxidation

ditch reconstruction ; quasi class IV effluent standard
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Table 1  Actual inlet and outlet water quality and design water quality before transformation mg/L
COD NH.-N TN TP
i H PRI % N : . 2 N :
K 7K K ik K ik K HK Bie K
80% 446 44.3 140 36.9 0.28 61.77 13.46 2.54 0.21
e e 85% 483 46.8 150 38.4 0.42 65.66 14.16 2.63 0.24
I T S PR KK BT
90% 530 48.1 168 39.5 0.56 68.09 15.56 2.74 0.26
95% 620 49.1 210 10 41.6 0.84 81.46 17.89 2.93 0.31
WK 450 50 180 10 35 5(8) 45 15 4 0.5

15K E &l i s iz i, SEPRE K COD M i %
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RO IR A, R T B R K TN A R B IR B
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Table 2 Design effluent quality of upgrading and
reconstruction project

BT A KR

7K B4 b ASYARARBETT H K

JE/(mg-L7") W/ (mg- L") R E/(mg-L™")
CcoD <500 <50 <30
TN <70 <15 <12
NH,-N <40 <5(8) <15
TP(LAPit) <8 <05 <03

i 2 2 A0 50, NH,—N POIR AT DLk g i i 5 hn 22
BER vl K TP A2 A2 35 45 , T 45 2 % 8 COD Al
TN [ 2 5 o
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6 R 50BN — 0 B UL 4 B U B i R 2
A B A, S A A B R RO 32 B 52 A UK TN AR 36
b, B B U5 14 3k 2 B A A i s AT AR o, H
A 7k COD \BOD Fh & 9 JRURS: , PRIt %o Ak 958 ) G 14
PR Ay OG5 o B A Ak TR PR Dt X Bk I 1 BTk
SRR, AN R R A A AL A TEUE WA
b 1B R A 0 RCR R W L 52 A S A B
U/ &

B X8 A A T PR DB Y A7 T A b R T, %of i e
I8 2 BEAT U8 8% 0 A S b RO T S B SR AL
FIFR 0Bk, R A 5% usOREB 4 09 fe R BB
AR TE A 3R RS T T R RO b 4E TR 4 NO -
N % 48 5 N, 58 B 8007 3k R e KB P 34 K
KRG A, TC T AN U G T H K COD B BRI
WURS o 5 A, TRk U5 N 24 R G 0 vk R A 1 o &
3~54d.

W A A R G AR B A+ HFR RS b
TR U8 1 — 2D A, AT LR B HE K TN RRLE K 5
[ o R o o NI 8 ) = IR e S B R PO 1
LT,

B K ] BB DK ALt | a/aro-asoibi) || i@ | —wigrtsieis)

mﬁ<{ﬁ%wQMbﬁ4ﬁ%%ﬁ%ﬁ@%ﬁFﬁ%ﬁﬁﬁ%@ﬂb%{%i@%%&%F{E%ﬂ&m%@%ﬁmL]

Bl HE&ERFKCIZRE

Fig. 1 Process flow diagram of sewage treatment plant after transformation
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15K T B A 2 500 m/h, §5 7K AR R R L
(K,)=1.36,

(1)Bardenpho Jth (2 J , N Ry P S 50) .

O A (i AR AR 2l ) o R A 3 2 g 2
IR =7 A V0 31 € 3 Bl N A R T Ol B S
o PRAEMA AT 3 250 m®, A7 K 4.5 m, 15 7
ff1E] 2.6 h, 75 U8 8] 3 b 100% , 3 P9 3% B 2 65 1 K 3
s, N=5.5 kW,

Q@— it . —FB A TR R A
AR A, B k5 TR K, o8 R i AR B AL, Bl e
BE A B9 625 m®, B RUK IR 4.5 m, 15 B3 5[]
7.7 h BN BCE 4 BT AR, N=5.5 kW,

@RI . — P A E IR R LR
WEET, F A 0 % it BOD, B &4, [ Bk A= ) ok
W S A A FL 15 000 m*, A BOK T 4.5 m, 45
FEISE ] 12 h, 75 U 0T 5 VK B2 4 000 mg/L V5 JE 1% 30 d .
15 I N ER EFE 2009%~400% . 3 N [ELIR R 1 & (PP
B LN=15 kW), JH T8 b S0 19 35 Y 101 3t 1) — 2% Bk
S o b PR A] H o SR AR 1 300 AR, gl 6~13
m*/(h- ), N E 4 S HETL &R, N=5.5 kW,

@ St . GBS S T g 2 R T A
Ik IR AT SRS AL, — 0 R BR AR . R
A2 500 m*, A BOKHE 4.5 m, 45 B I [E] 2 h,
W E 2 G KHER AT, N=4 kW,

QO HIF A . U BRI X — bk
S BN Y e BRI AT R BR L B AR K COD AR
TE o YA A2 500 m’, A RUKIE 4.5 m, 15
BB TE] 2 b, B AT 4 O 2B A 300 MR, g R 6~13
m?/Ch+ AR it P93 2 5 KR4, N=4 kW,

()M G5 o B [P 1 RS 28 20 mx10 m, &
Fom, FEEANHEITFHUNAN 6,424 1
A 240 0=85 m*/min,AP=53.9 kPa,N=105 kW,

(3) A FR AL AL TR IR DB . 2 TR & — 7
T b R AT RO AR S S A (NOy=N) LA 25
R NO, =N) e AL oy 20, AT A O 1 K R Uik A
Iy — 7 TR 08 2 B o uE AE BRI R K SS,

DR Sk R AN

@y . 1 64%, 5 23.5 mx23.6 mx6.8 m, i
UETH AR 502 m®, JERHZ R B 2.4 m, B RHMAF 1200 m?,
UE AL 3~5 mm B FE WA DE R, K ) Gk 4.98
m’/(m’-h) , A LR R 0.25~0.5 kg/(m’-d) . E
B N EOKBL RS 6 2, e g1 FH R 83.66 m’;
KA EE B 304 HE Ml 6 22, 545 RU5) 23.5 mx0.24 mX
0.03 m.

QI Pk A B] o U8 S VR AR KRB R
PR gE T 3 K R Ol 20 m/(m?-h) A PR R
45 m¥/(m*«h) , SCBEIUT Ry 0 (3~5 min) — <K
B4 (3~5 min)—7K¥E(3 min) .

FEEL RMEAKEIG 2H1E&  BES3H
Q=900 m*/h, H=12 m, N=45 kW ; L ¥ XKL 3 & ,
2 1 4%, 84 2% (0=31.4 m*/min, AP=68.8 kPa, N=
55 kW,

(4) R E D, FEYRE S RBRTE KL
VIR mAT P o SLAE Al A L F 29.4 mx20.6 mx
7.2 m, FROUKER 6.8 m, 45 B [E] R 1.5 h i /KA I
B EM MR R A 2. AR R T
SmEES, BEHMAE 46, 25 S%00=340 m’/h, H=
15 m,N=22 kW i jii s 8 s MR G B 48 E . B
SR 265 ,N=11.5 kW,

(5) A B . FRPEE RS 16.9 mx12 m, 5
JEom, FERFNABRAKERIE 214,
B3 8040 kg/h, N=280 kW ; 1 21 & 200 m*/h (¥4 4
B E A 5 80 m’ IR B TE R I E R 1 &

3 EBITHERRHERSHT

3.1 EERIBEITHKKER

20214E 3 H—20214F 10 A 1918 4750805 WL E 2.

H & 2 AT %0, 357K ) Hi 7K COD 2 19.1~28.4 mg/L,
NH,-N 7 0.08~0.85 mg/L, TP 4 0.08~0.18 mg/L, TN
5.2~10.3 mg/L. H7/K$E4% COD NH,—N FI TP ik 5] 1 (3
FEKFRES AR E) (GB 3838—2002) IV 2445 1HE , TN 1A
BT M7 BRI 12 mg/L LA R o SEBERIIE B “ Bardenpho+
77 7 SR A R PR U+ B A AL T R TS
KT B A el R AR E A R .
32 BERIBITHA

% TR 9T 6 800 J1 7T , 32 17 9% HH Lb JFU R 38 Jin
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Fig. 2 Actual operation data of sewage plant after reconstruction

0.652C/m’*, EEALKE S Iy 2% N T 2RI 250 9% .

(1)zh Jy 2% TRH I AE & 1 031 77 kW +h,
L A 4% 0.80 JT/(kW -h) i, W 51 g 2% Fi 10 310 000x
0.80+365+60 000=0.376 JC./m"

(2) NT %% . % Bt 5 A, T %4 40 000 JC/a 31, M
N L% FH 5%60 000+365+60 000=0.014 JC/m’ .,

(3) 24550 2% « 24 30 2 22 0 WA A 5 U ORE AR
9 PAC I PAM, 3 22 I F Bl Ak TR IR B8 ¥ . B A4
A A8 Ak b R 5T UE S 2559 2% 29 4 0.262 I8 /m”’
4 TZETHES

PEBR O TR AE B DA AR B AT 4R T, B4 S i
ALAEAY TR 4, T 1 A8 BT R R AR AE AT LA o

(144 R & T8 /K E Ak 19 203 o4 Bardenpho T. 22,
IR A R T TN R BR R AR b K TN BE S 52
EIREN 15 me/L LT o WE T AL D aE o X AT,
A% 740 B 0 K B IR, 2 152 B 1 G i L I T
KT 20%-.

(2) ph 2 I SR Ry IR g <O XL s AT R
H JER B 528 kW R IK 2 B AE (19 300 kW, K K B I
THAE,

(3) BB R T S B <07 =, B R AT
KM T 48622 kWAKE Bl THmBEEGE T
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