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Application of Improved Bardenpho, PAC and Constructed Wetland Process in

Sewage Treatment
JIANG Chun-jie

(Nanjing Municipal Design and Research Institute Co. Ltd., Nanjing 210008, China)

Abstract :

The fourth phase expansion project of a township sewage treatment plant with a design

scale of 5x10* m’/d, adopted the main process of aerated grit chamber, coagulation and primary
sedimentation, improved Bardenpho, powdered activated carbon (PAC) adsorption, additional sand
coagulation clarification, ultraviolet disinfection, and constructed wetland. The operation results show that
the process can effectively deal with the influent quality fluctuation, and the effluent indexes are better
than the design standard. The effluent COD, BOD;, NH;—N and TP indexes of the constructed wetland
have reached the level Il criteria in Environmental Quality Standards for Surface Water (GB 3838-2002).
The constructed wetland has a good effect on stabilizing the effluent quality. The removal rates of COD,
BOD,, NH,—N and TP are 50.2%, 46%, 53.3% and 46.7% respectively.
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Tab.1 Design influent and effluent quality

YR KEE | 1B K EE
%A K Fﬂkﬁ A FHH;
il e 2 filkeidea
pH{E 6~9 6~9 6~9
COD/(mg-L™) <320 40 30
BOD/(mg-L™) <180 10 6
SS/(mg- L") <200 10 10
A/ (mg- L) <60 15 15
HE/(mg- 1) <35 5 1.5
WEERER (LAPIT)/
<10 0.5 0.3
(mg-L™)

IZ05 KA EE T PO A B TR T 2019 4F 8 H 5
B B AR TG, I 58 il K B Bk shik 4 . HAiTs
IKALBR B AR AE , V5 K AL B IR FRFE 100% .
2 ILE%k#H
2.1 EBUTNETZ

AT H IR 55 R G AL S Tl Ak, 4
b = HCHE 23 3 G BT LA O #EA E Y Y
AR HERL, X5 KT % kg iz it B A R
M o X6 T i P 67 oy 5 A AR B 38 T
Ab PR E R ALAR PR T 250 AR TR & SEPRift kK
KB, 4330 % 7K i T ARV 5 400 10 R A i b 1Ak
T AT

IK A R AL TE F i VR B A Tl R K Ak B e 7 5
IR G FAE N RAE T 2B T2, 5
TRERALAE | 45 v DR AR b 7 B AR BRAL % . HL7ETH
BTG K AT, K R R AL T ARl RN 2
KRR AL T A AL Ab B, 75 B FE A LY, Hh vk
JFE R Tl R K B A A B RR IR , AN AELERRJEAS A2 1]
B, TS 7K H BOD MR AN 3, R VEA A2, G 2R
SR FH K A B AR e Bl RS K o A5 I 2 I il A
Rt B AN T IR BN PRI R

TR BE ) 0t 2 SR TR e S 5 DL T — 1R s
KA B SRY) , T AR TR BE R VR T (5 7K Hh iy
G A T 40 0 T 5 SR o R B A, o o il B A TP Y
BB SS HIA BEA FH Y BT 25, BE e = S PR SS A
JEAEK TR bR, AR bR 2RI A B F 15 ) .

2 BRI R R AL %) JR) BRAE AR TR R AR &6
UUVE Ry s AL TRAL B T 20, LAS 58 5 30 b Ry %o oo
Ty 5 E AT BEAT H W, TR A b AR P S S A A AL B
2.2 ZRAEWAIE
ghA AT B W SEBR g O, UL K5 K HERObR 1R %
WEA T )RR S, T KA B ) 3R A T2 T I LA
R
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SR T AN BRSO AR AT Ik bR AH N B AT B0 5 A
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S A T ok B A0 A1 A/A/O TR Ak Ve T4, H:
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[l LA, 15 20 T IR A, i3 4T 9 AR, 817
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Fig.1 Flow chart of sewage and sludge treatment process
3 B ETR
3.1 REHIH
TR BEA) D0 T 0 2 b 3, 25 B V5 K ol b

SS 4B, IEH RS T

BEIR BT 1, BT LB 5%10° m¥/d, 28 1k
FE01.39, 153241, IRA 3 min, 22%E 15 min, KA
B far 7. 95 m*/(m*-h) , ¥ 5L ¥ RS (LxBxH) =29. 20
mx25.25 mx6.90 m., FEE & RGHIEHR 25,
WP EARL. 2 m, N=11 kW ZEERFERS 2 &, 1
#2.5m,N=7.5 kW; &H.2 & ,D=13 m, N=0. 37
kW ; Bl 475 % 2 4, 0=52 m’/h, H=50 kPa, N=3
kW; % 758 % 2 5, 0=52 m’/h, H=50 kPa, N=3
kW [R5 R E 2 65, 0=21~52 m*/h, H=50 kPa, N=3
KW 5 A DR 2225 T AR 262 m?, B AHKE 1.2 m, 8
PIA% 80 mm , 2245 £ B 60°
3.2 BIR Bardenpho &L ith

2 R Bardenpho A= it Fh 91 8 4 DR 4 L g
U4 R AR S AP IR A N TR A B« A
A 255 [l G 15 U rP A s A 2L, 1 Rl A5 SR 5 IR AR
BE AR W R 5 RSB A S K R A B TR g AR B
Ab PR A A A B RV SE IR TR, BOD;
R A B AR WL AL s S RSB R N
TSR IO W2 F8 PN A 10 8 5 A s R, 1 — 25 64T R iE b
JLNE 5 I B4R B A DR A 0t B KA LA s

W K Bardenpho A= 1k th 2 J3 , BRL O 15 3 FAR
2.5x10*m’/d , 25 46 & Bl 1.39, 75 U A Ol
0.073 kgBOD/(kgMLSS-d) , 75 J& ¥ & N 3 500
mg/L, 5L A 16 d, ST B I [H] R 16. 3 h, HH i
B4 0.5 h JRA 1.5 h BRAS. 5 h BF46. 0 h ek
F2.0 h J54%0. 8 h, N EIR E 100% ~ 300% , <.
JKEE5.5:1, A KT m, ¥ 509 R ~F (LxBxH) =
56. 20 mx45. 50 mx8. 00 m.

FER A ME RS 2 6, D=2.5m,N=4.0

W, %28 F i AU B 5 (IR W K HEL A% 2 75, D=2. 1

m, N=5.5 kW, 24 T IR E B IR KA 4 65,
D=2.5m,N=7.5 kW, %% T B8 Bt 5 (I W /K 4 i
2824 ,D=1.8 m,N=5.5 kW, 23 T J5 B B ; =k
WKEHERE 1 & ,D=0. 64 m,N=7. 5 kW, %% T J5 if
ABL LIRS 2 938 45, D=0. 3 m, Q=4 m’/(>+h).
3.3 MRIEME R W IR R B EE

93 A 05 P e WA SR o A YR 5 9 b ph A A T
2 F R b YR Rt D 2R i | T UE it A
M, T it — 2k £ B COD (SS . TP,

TR A I W i WA R o b TS 96 Ve T v 1 )3 L 1R
B 5x10° m¥/d, ZE4L 250 1. 39, AT . MR TS
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P 7% W O 2 fi 3t 45 B FF 18] 17 min, SRR 52 1t 15 B
BFE] 3 min, fITAD2R BE b 45 B B 1) 7. 5 min, TUTE L3R
1 71 17 33. 8 m¥/(m’«h) , K3 ARG AN 30 mg/LL,
TP M350 8 2 mg/L ORBEIAS R T6 R = ) |
5 mg/LCE B AR TGS ) o

3.4 EEEBRALERM

e ES A TR T — 2 LRI
FE KRBT, PRIE A 25 A K G 22 4 (] A 3 AT 55 00
SR RS ARG TR A ARYED R
A AR I

A FLB IR TR 14 791, 3 m?, Hip o
RUAPFE AL 12 511 m?, ¥ 31 7K F7 67 3.9 m¥/(m?-
d) JBHLRZ VR 1.2 m, SORPE Y FLEBRR 0. 4, K T35
BAISHIE] 0. 15 do YT /K A= M b R 2 28 D) Ak
AE 7 MR R IR P 5 AR O UL A A
HAE ENFE N, AN TR I 16 MR AT,
BB UK 3 125 m/d.,

it /K &R G5 i e b K] 4K 16 A FRIT , FREK
BAT il ERCOK R, FROKE B 321,75 m,
FO2.0m, B2, 1 m, AROKHE 1. 6 mo BT
[ FL 800 m?, SR A RGEHBC/K , hy T W/ B IC A i
JE FLK ALK k25 RBCIRFOK R 40, % EROKE
WL KA R 2R FLIEC /K 45, FE B /K A DN300, YR Bt 7K
% DN200, 7 FLAC K DN8O, A it /K48 B iR T8 K
SRR T e A R A Al A, R
PEZ , ZFfLBC /K B 3. 0 m, FL4% 15 mm, FFfL[E]
#5200 mm , fL AT , 355 & .

KRG - 16 M1 B 038 of K R, 4
KR 321,75 m, 58 1.2 m, JEIR 1. 8 m, BN L
JCR AR 8 R 40, % F YO F s fLAE KA,
FIWOKE DN300, 27 FLEE K E DN100, 7 FLEEKE
ALK E A E . KR PEAY, 28 1L
ALK A 1A 3. 0 m, FL4% 20 mm, JF L [E] #E 200 mm,
LT 3SR

UEIR ARG A TR TR ML X, AR 2SR
B BHRE L 2 mii, 32, BB
WK A2 it U2 FURIC)Z , 45 2 5 43 5]k
0.4.0.5F10.3 mo i JZFORR 42 8 ~ 15 mm i)
U )2 HURDR A% 20 ~ 35 mm R )2 HURRRI 4% 35 ~ 60
mm , SEURF (14 35 75 DR e 1 B, A0 SEDRME B R IR
2, AR v VS AN M SEURE XIS e R A R BRARCR
FE b A OB 38 i — i E ) ik URL, 2

BB WA 5 0k A H B R A 20 1 A TIR AL R
JZ SR R A B R B R AR R L 1 3 A TIR
G R ZEURHE R FT 2 R IR) 2 e A .

PUB BT R A A TR TR 5, £ TR
JAEAE G A TR JREA/NT 1.5 mm, I{ 584
/INF6.5 m.
4 TARBKEEITFHER

AT T 2019 4F 8 ] IESE UM, 18 T IR
WA, BATIBIT LFEZ, T5 KA B IS5 5 an 3k
2R ALOL, KRR E (AT HE 45 TS A R B AL
T8t bR o, Hop N TR e /K B9 COD L BOD;,
NH,=N TP 2 ik £ #b 3% T 28 /K JF b o, A T8 3th X
COD . BOD, . NH,~N., TP /) % & % 43 5l & 50. 2%,
46% .53. 3% H146. 1%.,
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Tab.2 Actual influent and effluent quality

e - =LK | VRHE L K
¥l ¥
COD/(mg-L™") 171 21.3 10.6
BODy/(mg-1") 67.3 5.0 2.7
SS/(mg-L™) 177 6.7
NH,-N/(mg-L™") 26.9 0.3 0.14
TN/(mg-L™") 30.3 5.0
TP/(mg-L™") 2.7 0.3 0.16
pH{H 7.6 7.5

& 2 AR A TR BE w1 U0 It KR A TS 1 e 1 1%
LT I TR AR TR A TR BE AT DTt S 4%
3 7R 8 P e Y AR Sy 5 0 K B R Ak B £ FH
it , SEBR IE B AT I A
5 ZFaH

A TR ST 3. 11270, TR 2.58 /47T,
Horyg KT 2. 12 4278 (85 20x10% m/d 75 7K Ab B = A
5T K 46 5 e T & K R <40%) , N TR
H1 0. 46 127G , 15 7K A BR REAS 2. 36 T0/m’, 18 17 A
1. 84 JC/m’, FLFE 0. 49 kW +h/m’*,

2548 P 2 YR BE D UO R IR RS 5 PAC TR
W (%5 ALO, 10%) , B &8 45 mg/L (R 2 80m) ,
PAM #0124 0.5 ~ 1 mg/L O 280 5 By A 36 1
7 W B fin R e 3 b A I VR AR R PAC SR (%
ALO, 10%) , 4 58 ~ 138 mg/L, PAM # i+
0.5~ 1 mg/L, By A 1 4 ¢ £ 0 it 30 mg/L (17 2 4%
T, RSB 5 518 2 mg/L CR BN A 16 %
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