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Application of Five-stage Bardenpho/Denitrification Deep Bed Filter/Ozone
Oxidation Process in Industrial Park Wastewater Treatment Project

DUAN Gen-ding', ZHANG Sheng-li*, WU Guo-zhong’
(1. School of Energy and Architecture Engineering, Xi’ an Aeronautical University, Xi’ an 710077,
China; 2. Pingshan Capital Water Company Limited, Yibin 644000, China)

Abstract; According to the wastewater characteristics of poor biochemical property, high content
of ammonia nitrogen, SS and difficult degradation of organic matter, the treatment process of hydrolysis
acidification/five-stage Bardenpho/high efficiency sedimentation/denitrification deep bed filter/ozone
catalytic oxidation was used as the main process to treat the wastewater of Wangchang industrial park in
Yibin. The combination process had advantages of compact structure, intensive arrangement and strong
impact load resistance. The biodegradability of wastewater was improved by hydrolysis acidification to
ensure the subsequent secondary treatment and advanced treatment effect. The high efficiency
sedimentation tank/denitrification deep bed filter had perfect performance for SS removal, deep
denitrification and dephosphorization. The first stage design scale was 5 000 m’/d, the effluent quality of
the project was better than the standard of Discharge Standard of Water Pollutants in Minjiang and
Tuojiang River Basins of Sichuan Province (DB 51/2311 =2016) and first level A standard of Discharge
Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 — 2002 ). The direct
operation cost of the project was 0.94 yuan/m’.
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1 ITAEMEIL

B T BE LB 3 T el B R A 5. 02
km? | [l X BRI 3282 77 M 5 457 LA T AR I
I A 25 ZA G E . HFTZkE X 24
ETIA S ZAll, FEZAURH IS FN T AR ™
dr N L3 H 32 Toll fel 5 7K A B B, A 4l
AFFHERUE K o PRt Ry 5 35 el X PE S 15t , 75 7K Ak
BT TR MR T Aa e E R,
2 IAE&I
2.1 KERKEgit

Z: B8 [ PN 2 ARRL b Tl bel FHZK G 60, I AR
it 3 Tl XL IR v Al A= 3 75 7K L ol 52 K
TN , 5 (2020 4F) (i (2030 4F) 75
JK SHECR 4> 5] K 4 800,17 000 m*/d, TFE¥it
FHK S HARE R B 1. 1, 157K HE R 500 0. 85, )
FE Tolb Pl DX 5 K AL B — ] T AR TS R 5 000
m’/d, T T2 (2030 4F) B4 A 20 000 m’/d,

AR bl DX AR DG ZE 3K, Tk R AKAE Al
DA ALk 3L B A I 1 47 Ml Ak PR A o BT K 25
B HEhR HE) (GB 8978—1996 ) = A i /5 FHIEA
el X 15 7K A8 ™, A3t H 255 (75 7K HE AR T 7K
K BTARE) (GB/T 31962—2015) K {15 /K545 4k
JCFRUE) (GB 8978—1996) = Anifk, i fie AN I 1 5
B 2 A IR S5 BBl P Tl R KK BT . P AR i el X T
PR K 5 A 1S TG KK = A LU 88+ 12, A1t
SR P DXV 7K K A8 TG ek BE o AR I H
FURYTHEEL, COD .BOD, NH, — N TN TP % 5 1ji§
FRPAT U URYT e 7L K 15 G W HE b E )
(DB 51/2311—2016) , H A HE 48 b5 e O 5 7K
SEFR) TG Y HE bR E) (GB 18918—2002) —4% A
FRUESIAT o BB TFE KK L2 1,

=1 A& HkKR

Tab.1 Design influent and effluent quality

mg - L~

iH | COD | BOD; SS NH, -N | TN TP

sk | 500 180 400 50 70 8

HK 40 10 10 3 15 0.5
2.2 TITZixE

RS AT Tl bl fiall A 7= BB K LA 2 A 7K S5
ARDL, W E BTG Y T BRI V=R COD I8
O AR A AR 2 EUEUR SS SRR A
HUPIBEMERER B 5 o i PRIEAL BEASCR , 5 ZEAE T

AR B EOK R IR AL T2 H DA & 3 K T A= Ak 1o
AT H A AAE HE R AR B b BSR4 1Y)
Ti B Bardenpho fEH3h *) | L A0 T2 AV,
5 CASS R LA T AL, B B T34/ it np
d s R BRBERCR AR . BT AT H 5K
HEBCEL SR A% , X} COD (SS TP &b PRME & #5 K, Ht
TR VTN YR B3, 7 G e B AR A 3R 5 3
REEA PR T2, £ R R A DT vE it + S il A ok
PRug 257, 5 MBR T2, BB g d 45 4F
fAi B HAz A7 2% AR R . TR e R R A
HAR B — 0 L BRXERE A HLY , DhARIE A T 45 A
IR B HECE K
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.1 Process flow chart of industrial park wastewater

treatment plant
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Fig.2  Plane layout of indusirial park wastewater treatment
plant
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] A o FAL B S 475 K A T BE Bardenpho
A IEFT AR A AL B SR HE m AT Tt i —
- RBRIE Y, KRR SR A TR R T8 St 2 A 7 O
JEMR R Bl 5 7K 283k B A e Ak S bt i A R
i AL BRMERE AT HLA , SR 5 2 28R dE IS HEA
AR . AR TR TG I 2 S R R AR T i
Vet , SR 5 8 L HE 8 B K TE B . e DF A O
TS AN T A GRS ), (R o Ak Bt 7 A6 Y A
TSR — i 2 B 1L BB 3 A B AT T A S
AL B,
2.4 EEWMHWILIT

HY T30 53 A AL S RN AR 7= SR R 4 1
WM FEAR LT, BRI FI5 KA ) 12174
B, DRHAS) () SR8 H >R ) b e SRR — IR
DA G (T W N Y L =95 (1 D)
HLANKS M ORIt £ 2 E 45 20 000 m’/d B, 4%
%5 000 m*/d HUALZE %, QU 1Yt K fiff R AL b |
F1.B% Bardenpho A= 97l . — T . i ACUTTE M L S AN
PR PRI M | LA SR AL Tt T 7t S e sk, +
B 4% 5 000 m*/d #i%, QBKALE I5 TR
Dy IR ZRAEFH A 5 5 MK 8] A5 4[] 4 g
220 000 m*/d #4545 5 000 m/d 2%k,
2.4.1  Kigmeibun

1, A&, AR R SF420.0 m x 15.2 m x
6.0 m, HRLAEBIN 1 650 m®, K {5 B AFIA] g 8 h,
i PE b A= ) B v BORL 1 400 m*, ¢ x H =25
mm X 10 mm,
2.4.2 1E& Bardenpho 4= #ith

B Bardenpho AEWith iR B T 1 BRI 2 8
SR RN 2 R AT A, T XI5 ek BE Sl 6000
mg/L 15U L 25% ~30% , i AL 78 15137 Ly
250% , 15 ¥ 191 i L R 100% ; filf 4k 12 faf 24 0. 034
keNH,” — N/(kgMLSS - d), & fil§ fk 7 faf 4 0. 075
kegNO, — N/ (kgMLSS - d) ; M7 K 2 350 m’ ;%3
PN 5000 m’/d, Bk 4 BRI 76.33 h, R
At 1, R SR 20.00 mx7.5 m x5.50 m, 5%
KRN 5 m, HRLAEBUR 730 m (BTl 3.5 hy
THER A5 IR, SR RST R 33,6 m x 25. 00 m x
5.50 m, ARUKEN S m, AAREFIN 4208 m’, {554
BF ] 20. 2 h L4740 1 8, 43 4 4%, SRR ST R
47.5 mx30.0 m x5.50 m, HHOKE NS5 m, EHE
BN 7 125 m* 4 B IHE] A 34. 2 h 28R4 b R oh

22.0m x15.5 m x5.50 m, 3t 1 #%, HRKIERK S
m, AREAERUN 1700 m*, {5 B BF ] A 8. 16 h;2#4f
a1 s, dE 1R, MR R SFSS 15,00 mox 11. 20
m x5.50 m, GROKEN S m, HELEFN 838 m’, {5
B[R] 4.02 h,

ZAE Y LR IR ST KRS 11 & H
PRAEG 3 & #EETD 4 & 2#EVEND 2 & 2#07 4
W24, N=1.5 kW, 4 EH 4% K 400 mm , 485
740 x/min; B REENAHL 2 (1 H 1 4),0 =
198.1 m’/min,P =58.8 kPa, N =220 kW ; fij{b ik N
TG E 4 53 FH145),0 =180 m’/h,H =150
kPa,N=7.5 kW, i g o] $2 4 LB 25 1 300 m,
R4 T AR 0.35 ~0.65 m*/m, S fE Sl 3 ~3.5
m’/h,

2.4.3  ERLUIE

w1, NS, R 8.0 mx5.5 m x
6.5 m SHRAX EHEEX JIERX, REXEARS
PEFEes 1 &, 78k 35 ~40 r/min, N =1.2 kW ,PAC
BhnEEh 10 ~20 mg/L, BN BE N 10% (5 & 51
0, R BRI T AR SR IX A 2R
PEPERE 1 &, #5588 30 ~40 t/min, N =1.2 kW ,PAM
BN 0.5 ~1 mg/L, FhH & 0. 2% (5 &)
O s BHEULIE X LA PP b R AHE S0k 100 m®, 7
2 080,L =1 m; WAMNEAHIGRESEI L 5,N=1.5
kW5 HIHE 2 (1 1 4),0=3 m’/h,H =
0.2 MPa,N =2.5 kW HiJeZ 2 5 (1 11 4%5).,0 =8
m’/h,H=0.4 MPa,N =4.5 kW, inz§|a] it &5 PAC .
PAM gy G2 5504 1 &,

2.4. 4 UHALTR KU

Wl s,y 2 ¥, i RF o 10,90 m x 4. 55
m, JEM IR 6.2 m, JEH N 5. 13 m/h, JERHE R K
1 850 mm, JERIH 2.0 ~4.0 mm 735/, JERHA R
F91.8 m’ , AKFE 2 5 450 mm, 7K FE)E K 8 ~40
mm RARRE DN A . RIS I E 2 EHEKHENR (1 B A
IKATEAE IR RS0, Y R 304 ARAENH 5, 7K Sz o
H15.0 m*/(m® - h), 28 SR uh Uk R B R 92
m’/(m? « h), RPN 30 h, Kbk & <3% .

BCA S s AL 2 & (1 AT 1 48) , R A T8k
KM, 0 =28.1 m’/min,N =50 kW,P =68. 8 kPa;
kg2 & (1 1 45),0Q =100 m*/h, H =10
kPa,N =15 kW; e sk B K HECE 2 & (1 1
£),0=10 m’/h,H =10 kPa,N =6.5 kW ; V& /K i+
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PL1 5,V =2.2 kW ImZ4[al B A i IR A% 17 S B0 &
gi 1 &, R SRR 30% 19 AS TR AN IR AE A ik
U, B0 =40 mg/L; BRBEZEEFISIM AL 1 &, %K
AARMBEBINEN 9. 14 mg/L,
SCREALTR IR JE M B 7ia A 1 DL WL 3 o

B3 REEWIRKEM
Fig.3 Denitrification deep bed filter

2.4.5  BEMESIA LT

RS ML SR AT 1R, 5y 2 4%, R RS
25.6 mx15 mx7.0 m, iR 210 m*/h, ;&2
A4 110 min, AR 24 mg/L, N E KK
T3k 2 600 A, R B A7 0K 20,5 m®, & AL 5
25.6 m’,d =6 ~8 mm, BA R AIRTAE 1
B REMN3I6L,N =0.6 kW, IAMEA A 1
FE, RS R 6.0 mx4.0 mx5.0 m, % JEECA R
DS G4 H14),0=55m’/h,H =240 kPa,N =
7.5kW, RAELAEM 1 JE, RFH15.0 m x8. 4
mx5.0 m, Bl RAKEMS4 EGHL &), REH

ERERN 3 kg/h, ALIZTTHIEN 21 kW, FRALAC
H27.3 kKVA BRI 2 (1L 1 %)
2.4.6 NI

MW B, R~ 15.0 mx6.0 mx8.5 m,
SRHNRAT BRI BRI ] =30 min, B A LAMNE TR
#%12E N=2.5kW,
2. 4.7 5iefiits T5 e KA

TSURAE 1A, A3 2 4%, BVARRSE O 16,0 m x
6.0 m x5.0 m, B RT5IE (—B) A 500 kg/d
(THiE) , B NEA | G, N =1.0 kW,

TURMEAKIE 1, RSP 22.2 m x 10. 8 m x
8.0 m, #PRHTKFER 99.2% AWK G & /KHE <
60% . BLAMMERIENL2 (1 H1 1 &), IEEAH
J32 500 L, i yEwE AL 150 m?, g E J1=0. 6
MPa, EHLINEN 3.0 kW ZREEFI LI E 1 &, &
FERIBMEL A 3 ~5 kg/tDS, Al 2 (1 A1 1
£),0=380 L/h,H=0.6 MPa, N =0.75 kW ; #jijk:
KHEAEBH14),0=25.0 m’/h,H=550 kPa,
N=7.5 kW; {58t 4 53 1 %),0=13
m’/h,H =150 kPa,N =5.5 kW ; B g g 0
FHLL G, N=2x0.8 kW; HHah#i= 1 &§,N =
0.8 kW,
3 BATHR

R 17 ] 3220 7Bt Bardenpho A= 4t #E 17
HIRYIAL, IER A T 2R & BT ST, —
ANEES G, H T 2175 8 e A RS,
2018 4F 4 HJF i 1E s, i 47 W 1] 7K 5T 3l 44
KB H. Bt Bardenpho T. 25 BAG 5 W4T v of 7 far
REJT, KW BEVR SN, JE SRR BE AL 3 T 25 36 AR m]
DIMRFFRSE B80T, B4 7 H—10 H AR i
o MK pH (HIR A LERFAE 6 ~ 9, Kb 4E+7 7E
3140 ~4 820 m’/d JEFEIN, FHE K 4 430 m’/d,
H B BOS TRUR LR 2, HKOK B T3 HE

R2 BABATIEITHR

Tab.2  Operation effect of each unit

i H COD BOD, SS NH, -N TN TP

AT (A% K/ (mg - L7") 474 162 377 44.0 67.1 8.0

W/ K R AL) WK/ (mg - L) 436 150 254 42.8 63.6 7.9

T Bardenpho A= ¥yt 7K/ (mg « L") 58 32 39.6 6.3 24.1 2.8
AU/ AR AR B 7K/ (mg - L71) 46 19 5.9 2.4 9.6 0.40
B B LA N K/ (mg - L7Y) 15 6 4.7 1.9 8.2 0.32

BEBRE % 96.8 96.3 98.8 95.7 87.8 96.0

HKbRdE/ (mg - L7") 40 10 10 3 15 0.5
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4 ITARZFMESHT

2 H @R BN 6 559. 16 T3 T, AR F 4k
AR IR 398 Ji o0, A48 BN 229 T c,
SRS AL A A Ry 2. 18 Jo/m’, 8 A 1. 25
Jo/m’, RTREH BT MAN 0. 94 Jo/m’, Horf
HL 2 2508 LN AR EORAK SR 5 AL PR SR A
P 0.432 .0.327 0. 104 .0.048 0. 029 J&/m’,

TiH FEATAEIR LR 3, UL AT A TR
W55 PRI 25 R K FAT M L HE I 25 2R 5% , i A 4%
BRSO Ry 12. 21 AR (A& ) /AN TAT L R o
fH(18 4F) , [F] B WA 55 i BB K FA 7 b FE A, 7] D
T H Rt B s e A —E R ERE T .

x3 HAREFIER

Tab.3 Technical and economic indicators

m _H BiAlT Bija
I 55 BRI 25 %/ % 7.11 6.37
B i/ a 12.21 12.64
BRI RS2 T 6.38 6.24
W 55 1 B (e =5% )/ 17T 856 743
5 it

©  E G LolkE T5 K Ak BT R R T B
Bardenpho AW AL BE T P 25 A5 K, HAA T el
Tfr A HRCREF T4 BB 0% a5, AR 4F
8 S PP R ) B fEL

@ SRR S AR RS R A
AR it H VR BE AR B 1A T2 b PR AR,
AN TR 15 e D Y 25 B BT BEX 1, =
SR AR PR 8 v B A AR 4 1 B R, et K ik
BE A T HE , B AT BCR A Tl el 2545 R K IR
BEIR B Se K-

S 3k
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