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Application of Three-stage Biofilter Process in Upgrading of a WWTP
YANG Wei, ZHENG Jia-yong, LI Liang, LIU Wu-ping, LIU Bo
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610218, China)

Abstract: According to the project characteristics of limited investment and no new land use, the
original structures are used for transformation as much as possible. Three-stage biofilter with intermediate
nitrification and denitrification at both ends process is adopted in phase I project, the A*/O biological
tank, high-density sedimentation tank and post denitrification biofilter process is adopted in phase II
project, and the effluents of both phase projects of the whole plant are treated together in the advanced
treatment stage. After reconstruction, the primary biofilters and comprehensive units of intermediate
nitrification and post denitrification biofilter meet the treatment capacity of 80 000 m*/d in rainy season.
Besides, it can meet the treatment capacity of 60 000 m’/d for the water quality of high concentration
influent in dry season. After transformation, the total unit production cost is about 2.26 yuan/m® and the
unit operating cost is about 1.80 yuan/m’. The effluent treatment effect is good, and the effluent COD,
BOD,, NH,—-N, SS, TN, TP are less than 30 mg/L, 6 mg/L, 1.5 mg/L, 10 mg/L,, 10 mg/L., and 0.3 mg/L,
respectively, which reach the Discharge Standard of Water Pollutants for Minjiang and Tuojiang River
Basins in Sichuan Province (DB 51/2311-2016).
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Tab.1 Inflow indexes under different assurance

probability of wastewater treatment plant

COD/ SS/ NH,-N/ TP/ TN/

WE/% : ) ) ) )
(mg-L7") | (mg-L™) | (mg-L7") | (mg-L™) | (mg-L™)

85 186 134 38.8 2.90 49.0
90 199 151 40.6 3.02 53.0
95 247 162 43.3 3.25 59.0
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Tab.2 Design influent quality mg- L™
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Fig.1 Flow chart of wastewater treatment process after

reconstruction

T ABAHREBA IO
AR BREA AR (AT B AR A
3.2 MR XRE|i&LT

AR YR B FUHT R () S UL o AE B0IR
TIIRE 53 DX HL A7kt B % ) 30 PR 0 7 AR AN RS2 )
TR B — W 2 g p Tl B BT X SRR DL UE T A T ek
T, U R A T 2 b RS TR KL T A
e R A DB (R AR k) S A Ak
(=) B = =9 R Yk & ot
TESLAL . PREE I E 0 AL BT B A R 4
Th 2 B v % BE ULV, J5 B A A A i ug it 5 —
g s XF O A A R T O B R AL B AR T AN
KPR s RS0 B 00, PR i S8 2R Hh 2k
TH B IR R K AR LW 5, AE — HIDRLAR M S 2 7 28
i (R AR N 2 55 /D B 22 A HE K AE 2R I 1, %oF
IR TS P AKAIL D AT A
3.3 FEMHMRIZITSH
3.3.1 —WT#E

O  ZEEITTE M

LREDUTE M T AR 4x10° m*/d, 1 B4 .
TUVE WP T RO ANk 8y, Bs B0IR RT 18,0 mx
11. 6 mx4. 2 m (UK IR , 0 f5 Ak 225k = RoF 6. 2
mX6. 7 m, LEEIX Fx KKK 4. 45 m, i 6] 4 9. 5

BT E

min, BB ENT4.4 mx4. 6 m, 1RG5 X & KKRE
4.5 m, X W I E] 4. 7 min, FEUTHE X 5 K = 1
T LMK TR 11,17 m¥(m?-h) |, 349 7% f i
MK F A 8. 0 mY/ (m?-h).o

Q@ Ak

X BIAR 6 4 B A0 AE W it + 2 4 S Al Ak 2B v
HEAT NS o o, W SRS A AR D b Ak 3
IR EFEE 4. 0x10* m¥/d, SR AL R B 1. 32; Bl
Ak A= 9 98 it b BRI A 2. 0x10° m/d, i 28 1k 52 8K
132, FEMZRTH KoK B BE R 0 R, I A Ak £t
i 9 0.71 kgNO, =N/ (m®*-d) , A HL 5 faf M 1.10
kgBOD./(m’-d) , i AL far 47 0. 39 kgNH,~N/(m’-d) .
HH i A AR D St B R U RERL AR R 4~6 mm, 2 =
3.7 m B A A0 AE 0 St B ks 8RR AR N 6~9
mm, JZ 5 4 mo PR E IR AT 48 h, SE B
Uk, i 5~10 min, YRR E 75 m¥/(m*+h) ; FEK
FCE , DS 10 min, PESE BE 75 m¥/(m?-h) , 7Kk
58 18 m¥/(m*-h) ; J 5 K EL Y, JIEF 10 min, 7K 35
S 18 m*/(m?+h) .

@ HrE T SguEyiE i LE A o

B 2x10% m*/d FILASE v B A AE A P 0 Tt A 8
10* m*/d FUASE 5 5 S g Ak A= W gt (— 300 L &
#), & E A A Y S R g
RPUELEA F 5 R RS K R e K 1~
2 AR T K IR R I R A . Rk
KB FEAG LT, A HLFAAT A 1. 10 kgBOD/(m’+d) ,
F R AL G far Ry 1. 08 kgNO, =N/(m?*-d) , fil§ £k 17 fi
0.39 kegNH,-N/(m’-d) o v & il £k A= 4 08 b Bl bz 0
BERLAE K 4~6 mm, 2185 3.7 m; 5 B RS0 AE Yk
T R R K AR N 4~6 mm, 2 2. 74 mo bk
JEIHAS R o 48 b, S s A e DI 5~10 min, A3k
PR 75 m¥/(m*+h) 5 K Bk BT B 10 min, S
VETRJE 75 m¥/(m?-h) , K PESRE 18 m*/(m?-h) ; & )5
IR R B} 10 min, ZKPEHR B 18 m*/(m?+h) .

ORFRLN 7 v\Si

P R AR R 40 2x10° m/d H B A Ak A
WyuE it A 8x10° m’/d Ji5 B A Ak A 0 b ) R b gk
PR o v B A Ak AR 0 b B K 67 7K B 88. 97 m?, JR
ek i 544 m?, — IR PR K &8 632. 97 m,
Jei B A AGAE P uE it B K A K i 83. 5 m?, kK
560, 4 m?, — K PRI K B 643. 9 mP. iR i
PEE K MR )R 17. 6 mx7.2 mx7. 8 m, A ZLK

« 89 -



%385 H 243

OE 4 K HE oK

www. cnww1985. com

4.6 m,
3.3.2 AT

© B 2 P T Tt SRR A A T

BT RL 4x10° m?/d, 2510 R EL 1. 325 W I
B, VR-GBFE] 2. 3 min, Z2EERTE] 11. 3 min, JLIE X K
JIAA 14,11 m¥/(m®-h) ;P34 i, DT5E XK T
fFfar 10. 08 m*/(m*+h) o B EMFLA 2 mm (1) 4 204
iE

Q@  Hrdt)EE R e i

H-WEH,
3.4 BEFTREZREZITIHKKER

57 vk B K K T B 52 Ab B BE T R 6x

10 m’/d HEATAZSY
@ — WA U G

4 T A b ok 3 Ry 3% 10% m/d AT B R R AL AR
Py U8t R 1. 5x10% m’/d H e A A A P g L, T
i A gt 9108 L 80% , S 1 S IRl /K & 280 m'/h, fix
KK I AFE R 10,2 m¥(m>+h) (51375, f K il
UEHA 13,6 m/h (MR ) o F B Ak A= 0 ]
Lt 80% , S 3k S 71 3 7K 2 280 m/h, fic KK 1 17 i g
5.6 m*/(m’~h) (5 IR ) , e KR I8 K 7. 4 m/h
(&) o

Q@  —HWErd b E R A Y

B 1. 5x10° m?/d A AE e 1] R L
80% , [ 1 B [81 3 7K it 280 m/h, B KK F1 faff 4. 9
m/(m’~h) (5 19 ) |, fe K i 36 3 6. 6 m/h (55 [H]
W) AL 0. 65 kgBODY/(m?-d),

@ —H G 8RR

FEIAE . H E 6x10° m*/d ML 5 B A Ak A
Yook (—H9 &), S KoK 1 i far oA 11,0
m*/(m?h) ; 5 JC5R D€ R 13. 2 m/h, S AR i
0. 48 kgNO, —N/(m’-d) .

@ A

T A AR L 3%10° m/d FEAT R SA, K T 45 R
] s PEFEIX 0. 89 h, JRAAIX 2. 13 h, Hl4&([X 3. 93 h,
U4 1X 10,52 b, S {5 B IFIE) 17,47 he 5 98 1 fif
0. 06 kgBOD/(kgMLSS-d) ; i A3 0. 034 kgNO, =N/
(kgMLSS-d) (15 °C) ;75 it 20 d; — Ui FHyK )
A7 24 0. 66 m*/(m*+h) 3 N 813 L 134%~268% , 4b
B3 L 50%~100% .,

Zeab it A K 2 AT LR RN T 1.5
mg/L AR E , BEGA ] 15~20 mg/L, A= bt H 7K 75 5

Z ok 2D TR B AL 3 2 B AL L B LSS, RIIEIA AR
HEL -

SRR, AR R R AR R A
I A A A 0 0 b 1 3 T 67 A BE TG R R
e 2 7K K B IS) 6 10% m¥/d AbBEAE 1 15
4 FIFKRHEIFTE

T %300 H AR IEANE 77 it T, 3 TR
0T BE B Y ()R, F EL R AN DT b 7 X6 i T i
B A R, S HEIE . BRI, U LA T 44
B B St , PR Bt it T A R AN 0K

O FHHk

e R K SR A AL B | KA SR Tl A
rh )R IR I B R UL UE SR A A M E T 5 [
FI 0 A — DA — J09 v A 2R 0 K R
PEMD I S I R ] AT ORE— D A T
BIIERETT.

@ H_BrE

AT A A Akt 35 YR I K TR R Ath 15 A 19 2R
T B R I S K T AR T R
FERE TR 28N 8] [RIB SR — A4 BRI
RN R Lk B R . FESL IR, T, —
WA IE #1817 .

B FE=KE

Prlr—WT5 Je K H) . — B B A 38 R 4 (%
R UET CRAMRE R LRI A | oK) A
H KA 2R W 55 5 SR 5 FE BL A B el — = AW g
WLE G Yo, RFE B mstokzE— =
PEY IR LR G TR A IE ; — b B A AL AR R
WK E = SR Y L A TR IE

@ B

PEAT— BB UTTE It BUIR A 0 vth R0 H Al 5%
2 | AR b ) S T 2R 2 — W A
b ) A T R L TR o A IR, — B, A
FrIEH 1817
5 REHFEA KL

FR AL AL R 2020 4F 12 H —20224F 4 J i
HHKOK R W BHE (L3% 3) , BEBR MO S X NH,-N
1SS Ay b BRACRAR B ., 32 5 R R A o A
b — 9 ity S A AR R0 2R — % A i ol T2 LA o
S SSHR A R AR, Rl Y HE U | A
BRI A P A S ) 52 K Ak A 1T X NH-N
IR ES 7

- 90 -



#

www. cnww 1985. com

o, F B AN T LR TE R RATKE

%385 %24

®3 SR HAKETER

Tab.3 Influent and effluent indexes after reconstruction

mg-L’]
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