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W OE: SMEFARAET AXB SR KREFREYGSEEAFE(IN REFRRERALIE3
Ka), BRE R AN O—Z R RB R —& X Ee T LA b 38k m e A4k (DN + C/N
A)—V RER(TERER)GRELBRIFLE K FRAEEZ BREREI—RARSZE(HREL
KRB R A4 ) (GB 3838—2002) P a4 IV £ A7 (AR RIRS) . TREFTEREAN, £RK
COD .BOD, .SS NH, - N . TN TP “F 3444 4 %] 34 133.5.47.2.75.3.21.4.30.9.2. 59 mg/L B, & 7K
P A A11.6.1.3.2.0.0.21.9.2.0.12 mg/L, TARIEAT P E iE &34 3t KBk KB A 388 R
8 04 AR B BRI R AR, R EE F AR R (50 mg/L) B9 42 Fa 3t BB AL WL fR AR A2 ) (/T 1
mg/L) .
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Application of Combined Biofilter in Sewage Treatment Plant Upgraded to

Quasi-IV Class Surface Water Standards
HE Wei, HE Chao
( Nanjing Municipal Design and Research Institute Co. Ltd., Nanjing 210008 , China)

Abstract: In order to meet the high assessment standard of effluent ( TN fails to reach the standard
no more than 3 times per year) , a combined biological filter (DN + C/N) and V-type filter ( pre micro
flocculation) advanced process was added on the basis of original improved A/A/O + high-efficiency
coagulation sedimentation tank + disc filter process in the upgrading project of a sewage treatment plant in
Taizhou. The technology is expected to improve the effluent quality from first grade A standard to the IV
class standard of Environmental Quality Standards for Surface Water ( GB 3838 — 2002 ) ( except for
ammonia nitrogen, total nitrogen ). The project operation results showed that when the average values of
COD, BOD,, SS, NH; =N, TN and TP of raw water were 133.5, 47.2, 75.3, 21.4, 30.9 and 2.59
mg/ L., the average values of effluent were 11.6, 1.3, 2.0, 0.21, 9.2 and 0. 12 mg/L, respectively.
During the operation, attention should be paid to carbon source consumption and anoxic environment
damage caused by water falling aeration, and ensure the supply of appropriate carbon source (50 mg/L)
and the control of dissolved oxygen in denitrification tank (less than 1 mg/L).

Key words: municipal sewage treatment plant;  quasi-IV class surface water standard;

upgrading and reconstruction; biological aerated filter( BAF)
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BTG KA T SR bRk TR RRRE H Kb i
B —2% A $ebr 22K IV Ahnif,
1 TR

AR AE R 5 M T HE IR, 15 KR I 90%
AETETG K KR 12 °C A M O TS il o 15K
R B R 6.0 x 10° m*/d, —H T F2F 2013 4¢3
HEERL, BBR 2.0 x10* m*/d, —HIEER T ik
R A/A/O—m SR BETUTE t— 8 08, H KK 5
PAT CIREE 75 K Ak B 15 4 W HE kR #E) (GB
18918—2002) —2 A hrif, BURF K I H 7K K i
W1,

F1 BREFEKEHKKER
Tab.1 Current raw water and effluent quality
mg -+ L™
SH #EK ik
BE | VWA wE | P
COD 31.0~293.0| 102.0 | 1.4~41.4 19.7
BOD;, 16 ~122 44.1 0.1~3.6 0.85
SS 30 ~ 106 69.0 | 2.0~6.0 2.7
NH, -N 3~23 12.7 | 0.1~4.8 0.75
TN 6.0~37.0 21.7 | 2.9~16.9 14.8
TP 0.9~3.5 1.8 [0.12~0.48 0.35

PEFREGEE TR KA T B N T IR TS K Ak 38
I KSR bR MR ERR (AR (A7) ) o TR R
EPCO 3, Xt A IR AR 3 A% ™ 4%, ZER /K TN
ANBARRECAB L 3 R/ a,
2 I ¥&it
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PEbRUGE TRERTHE KK BT an 3% 2 FrR o

F2 RFEE TR HAKE

Tab.2 Design influent and effluent quality of upgrading

project mg - L~
o H HEK K
COD 50 30
BOD; 10 6
SS 10 5
NH, -N 8 1.5(2.5)
TN 20 12(15)
TP 0.5 0.3
E: BE12 L A3 H 31 HSATH5 Nk
JHCRRAEL

XM R I R R A Am XE s 7E TN AT TP, X
TP #LER, Al fEA AL BORITAR B A0 B S8 BN 245511
itk SO IEMERAET TN B RER . B0 @

TEAE Yt O}, s A AT A= AL BB AU RE T 5 Q3T
S A A AL BAL S0 , TR R AR PR 8t gt
SUEYIIE ST, A TREA AL AR E AR,
R HSRAG A A BEASOE AT RESE I K IR R AR E , 5
JE SR AL TR PR UE it TR 4555 50 v , AT i 4 N 3 5%
LA R, WO PR B 45 1 U W B TR B b
T AR bR BT X IN 1 KBk 1R
Ui BRI RE R DN RLAE Bk, Gl AS M I,
PRSI SRR DRI, S A 4 S il AL B SN I 50 H K
COD (5 , [ O e 2 A hR , 75 DN 3 i 50
C/N it

B DR EE AL T RERUREH 4.0 x 10" m’/d,

A BB 2.0 x 10° m*/d, HAE AR
&, C4FiE 42 br TR h B A ML 4.0 x 10° m’/d
A 2R BESRERY V R h , BAR T2 ania 1
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Fig. 1

TE = SCUE Hh S K S BB P R R TR B, Fe
AT RA — TR, W T AR THI K
FEpe, FEHEA T R LA A g b i + 05 FFE
i, IR A B TREFE A AR TR H
2.2 MIFEMTITSH
2.2.1 RIS

] T2 5 kot N SO TR 454, A
RS R 12.70 m x 7.9 m x4. 4 m, %t HE
2333.3m’/h, B2 K1 /MNEGE, KERS
1 166.6 m’/h, # #& 100 kPa, 1 & 2555, /N I
580 m’/h, 7 FE 100 kPa, 7K %€ AR 4 48 /K 7K 37 i
PLC [ Zh4& 6 e 45, [ 3l

Process flow chart of upgrading project
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2.2.2 HEHYIEM

HEAYEM 1, 2R SN AR BE 45
Py, MR R SF R 58 m x25 m x 6.4 m, ¥ 7 &
1666.7 m*/h, &AM DN 7 A 4 it |
C/N RUAE W08 | B v gk 1 7Kt | S s 222 7K 3l A
B R

@ DN AWt

DN &3 AL AT 0. 48 kgNOy —N/(m’ - d),
U823 FRASE BRI ] 30 min'™ | 43 6 A%, Bk Ry
8mx7 mx6.4m,iFYEREH 5.0 m/h, @] UEH 6.0
m/h, SR RRLIERL, SRR L 2.5 m, AR$EJZ R
PECONAT AR 8 ~32 mm, JEBE 300 mm,

@ C/N RlAYEih

C/N BIEH AL 6 4%, FiAg RSP 8 m x 7 m x
7.1 m, 3R 5.0 m/h, B HEH 6.0 m/h, R
VERLIE KL, JERHERE 3.2 m, RIC)Z R HBIN A,
Hife 8 ~32 mm, JEJE 300 mm,, b FE 8 AR BE
BRI, 5 UE A% ——XT Rz, 3 8 & (6 2 45) , K
HLX A 6.90 m®/min, X & 60 kPa,Ifj3% 8.8 kW,

@ PPk K

SR K RS2 10 m x8 m x 8.1 m, 44K
ZAU560 m®, EEAHIFBE A Y uE AT V ORIE
YR K. KM N IR AR PR S & (4 ]
), it 416.7 m’/h, 3 F5 90 kPa, Tj 5 18.5 kW
RMGEHEKE 3 (2 1 %), &AM, i
604.8 m’/h,37F¢ 85 kPa, % 22 kW,

@ Rk K

SCPRIE AR ST 10 mx8 m x 7.1 m, 3L
ZRL450 m’ | EBDISCHE SR R Tt B v VR K K
WS 1 &, 52 400 mm, PR 2.5 kW,

®  PEHIKE

TR ] PN F2 A R A P uE it | KA
St | KAEE , SO gk R S I A A ] AR
17, N5F457.93 mx8.0 m x6.25 m, &EEA KAk
WRPXBL2 & (1 1 &), &, K itd46. 02
m’/min, X JE 65 kPa,Ifj% 59 kW,

TEM R AR KR A Ry 2, S, whk
J50.4 m’/(m® - h) B[] 3 ming F K R AR
iR NS K SR 216 m/(m® - h) Y
TRy TE] 4 min g B J5 2R FHEROK S, B B2 21. 6
m’/(m* < h) , phyERFE] 5 ming,

HAEMEM P PE RS S V RIS AL

2.2.3  VHIyEh

VR Sy b R SN TR B R A5, S AR
SF423.8 mx35.9 m x4.4 m, i FiE 1 666.7
m’/ho 1 JE, 4 6 K%, BkE A 48 m? i3 JE UK kS 8
m/h BRI 6.9 m/h, VTR IE b R S K 1
AR B EE, SRR SF N 3.5 mx3.5 m x4.4
m, {5 F1 I [A] 200 s,

FHAAGCRP IR R, A ROk AR Dy =0.95 mm, AN
WA R E1.40( D,/ Dy ) ,JERHEEE 1.20 m, /K4E)Z
KRR, A ROR AR R 2 ~4 mm, JE R 50 mm,

UEHLCR AR KRG enp oy 3K SR, vhgk s
J57.6 m*/(m’ « h) BE] 2 ming 5 KRB
fr, AR RS K R 24,8 m/(m® - h) o
PEBTIE] 5 min; f J5 >R B K R o, S opi B 24. 8
m’/(m® « h), phPEHFIE] 6 min, ST S op gk 1a], 3%
T RS AT, IR E 6.5 m*/(m® - h)
2.2. 4 RRIESNE]

B IR IR A HESR S5 1, SR RS 2y 15.8 m x
6.5 mx5 m, B 4.0 x10° m’/d, SRR
R 20% W9 CBREN IR AR A ik I, $ A A7 7 d 480
T, I BIAEERE 2 HE (1 1 &), FRIEA
20 m’, ANKEFEIHE, 55 70 em, [EIHE N % 600 mm x 600
mm X 800 mm %i@iiﬁ,[s] o

TR URAR 0 8543 S S22 Ak 3 it 4 X 7K v, DN
RUAE Wk 2R 7K i , SRR ENARIN L 4353 A 100 F 50
mg/L,

BRUE BN 8] N ECE R T EIREE 1 &, s 15
m’/h, 2 200 kPa; fEf0iH R 4 £ (3 1 4,
AR i 200 ~ 1 000 L/h, % F2 300 kPa, 4 114%
TELR MR E
3 BATKRAGHRGZEFHFHH

TAET 2017 4 6 HIHiGitistT , i B Befe
PEFHIE DRGSR, X DN AU g8t 47 A=
VIR 37, 1 BE I WD DN AU 83t 1 7K ¥ COD |
TN ¥ B FUE DI EERCRSL . 10 d 5, 2B BOIR O
AME, AT R K G HE R oK BRI EL, 5 R K
B T I B s il P S KA, 26 d R W AAE
WIHERE T, K COD Al TN ¥R ik AR, BB B
HEKWSEA T, AR BODs 5548 b5 2B AL BUR Rk
b, C/N BUpE 8 A g L K2 vV BIE ), SS |
TP 3 /& /K2R, 25 RS TR R 47, KK T
e bR, 2019 4F 1 H—12 A kK an 3
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Tab.3 Influent and effluent quality after upgrading
mg - L7
5of K ik
11z FEE 11z FEE
COD 70.9 ~426 133.5 | 3.0~24.0 11.6
BOD; 26 ~ 136 47.2 | 1.0~2.0 1.3
SS 30 ~ 106 75.3 [0.95~5.6 2.0
NH,; -N 3~29.5| 21.4 | 0.1~0.29 0.21
TN 17.7 ~39.1 30.9 | 3.9~14.7 9.2
TP 1.07 ~5.14 2.5910.02~0.29 0.12

TR BN 3 395.6 J5 o0, HA B A K
0.53 Jo/m* , AL E AR 0.36 J0/m’ o
RN B BRSNS A Ly 0. 095 Ji/m’,
SN 0.129 Jo/m’ o X HE [E 5 BAT AY oK [E]
FHELE, JR2 /K36 12 ol | 3 (8 2 0 T Bl IR T Ak
TRy AU T K ZER, R K AT 48R R
PR 2 3 E R K M K5 2. 8 Jo/m’ | HETS 9% 0. 45
Jt/m’ Tl K A% 3.25 Jo/m’ | FiE A K (8] 2%
1.5 Jo/m’ $144,30% R K 8] , B3 4E ] S48 B
W25 766.5 i TT.

4 Z5iE R EI

HEAYPEM (DN + C/N B -V RIjE b (i
BEMCEEE) T A& ARSI HE 7T SO vl 45, 0t
JLIE FH A i — 2 BT SR 5 KT s KT
PEFR BRIV I KRR AT AT AR .

AR R e R A T K K B ORI TR )
THFE S i S IR B8 B IR, 32 47 6 7 P TIF 3 2 ik U5
(50 mg/L) A28 UG R A Ak b 75 e AU i s il ( < 1
mg/L) .
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