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Application of Denitrifying Biofilter and High-efficiency Air Floatation in
Upgrading of a WWTP for Quasi-IV Standard
YANG Qi-liang, SONG Feng-ming, GU Wei, ZHOU Tao, WANG Wen-ming
(Hunan Pioneer Yanghu Reclaimed Water Co. Ltd., Changsha 410208, China)

Abstract:  Denitrifying biofilter and high-efficiency air floatation tank are used as new advanced
treatment processes to upgrade and transform the phase I project of Changsha Pingtang wastewater
treatment plant (WWTP). The effluent quality of the WWTP is improved from first level B criteria in
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002) to quass-1V
standard in Environmental Quality Standards for Surface Water(GB 3838-2002). The design capacity of
the project is 4x10* m*/d (Kz=1.3), and the footprint of advanced treatment is only about 1 800 m’. During
commissioning and operation, the effluent of the combined advanced treatment process is stably superior
to the quasi-IV standard. It has the advantages of small footprint, controllable power and chemical
consumption, which can provide reference for the upgrading and reconstruction project of WWTPs in
environmentally sensitive areas and requiring high-quality effluent, especially similar projects with tight
land use.
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MU TR B SR IR AR ) R0 4 (MBR) SRS AL R IR
UL R AT A T2 X TR R AN Y
TH T BT B A o e b A R
SRR TG K R B A PR B 2
1 WAL

PEYETE AKAR BR T (— ) 7 R U 7 X
WICGE DL BTV AR T 2012 4R sl iE , T
PRV FLAE A 4x10*m¥/d (Kz=1. 3) , %l MSBR+ A
TR+ AN B EAR T 7, %3 MSBR T2 Be
AR K 3 O B 5 K A T T G g HE R o)
(GB 18918—2002) [} —& B AnifE, N TiRHbis ik 5
K PHA T OGRS 7K A R T35 Y HE bR 1) (GB
18918—2002) i) — & A bl , 7K HE AV i 1 b 2>
bel VR O K AR K o BT — 2 A AR ifE K TN AT
15 mg/L, TP~ 0. 5 mg/L, FI 6 5 2052 40 7K 14 Jey i
Tt Bl M A 2 DX A I A R B SR
SRy it — 204 R A2 AN KA K BT, U — B TR A T4
i 83 DA Ot K KOS K 381 b 3R 7K PR B8 0T 25 A
#E)(GB 3838—2002)#E IV 547 (FLH TN<10 mg/L,
TP<0.3 mg/L) . FEIET5 /KT (— ) 2 PRk T
FECLLF AR — M Ee A i i TR ) #E i —H T/ T
XY B P, T AR BT A 4x10° mY/d (Kz=1. 3) , k4%
BE)7 000 1 70, Tl BE FH HAL 29 1 800 m*. $bRek s
TRENZSALSE T L MSBR Y 48 114 75 1th 45 3l 4
- E S I S IH A S, LA AR TR
b A R Ak B2 v
2 TIAE&I
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— W TR R KK BT L 1,
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Tab.1 Design influent and effluent quality of phase
I project

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

Pt K (mg- L) 250 120 [220| 30 [40]3.0
P MSBR B H 7K /(mg - L) | <60 | <20 |<20| <15 [<20|<1.0
MSBR 2 Fk%/% 76 | 83 |91| 50 |50| 67
Pt A TR K (mg - 17)| <50 | <10 |<10] <5 |<15|<0.5
AR BRA % 80 | 92 [95| 83 |63 83

FEHE 2016 F—2018 4E M ia 17458 , 15 th — IR
UEF R 95% () E /KK i - COD A 191 mg/L, BOD, N
111 mg/L, SS & 241 mg/L, NH,-N & 22. 5 mg/L, TN
27 mg/L, TP 4 2. 86 mg/L; — B {5-3IF %4 95% 11

H K K Bt : COD 24 19 mg/L, BOD, A7 1. 7 mg/L,SS A
5 mg/L,, NH,-N & 4 mg/L., TN & 11. 3 mg/L, TP &y
0.45 mg/L, AR LRSS il Ok — AR 5 AE T
JEHEIVSK T, ot £ 2 B 2R K TN ONH,-N
TPFISS. Bt T AR FE | H 7KK B L2 2.
£2 —HRARBUSE TRRIZITEE . kKR
Tab.2 Design influent and effluent quality of upgrading

and reconstruction of phase I project

It H COD|BOD,| SS |NH,-N|TN | TP

BEH K (mg- 1) 250| 120 [220| 30 |40 3.0
TREE ALK

(RMki J5 MSBR It 7K )| <30 | <6 |<20| <1.5 [<13|<1.0

(mg-L7™")

PRk <30| <6 | <5 | <1.5 [<10[<0.3
(HEIV ZEFRHE (mg - L")

AR % 88 | 95 (97.7] 95 |75 90

2.2 RHRHUEREBEIZRE

— 9 J5 2 41 MSBR th (9 #1175 U8 T fr b
0. 071 kgBODy/(kgMLSS-d) , 220 MSBR #1254 13 558
m’, 7K 145 BRI E] (HRT) 4 16. 3 h, HAF A BATTI)
AR L IT I N D E AR 150% . 25 B B H bR il i
TR T 0 A DX Y MR A B i R L A A
TREAR 7K NH =N, {H ik 480 DX 45 B I ) H el
Je ABEIN, AFFREAR H K TN HAE LR S H K TP
— JBoE DL FA E P AR 0. 5 mg/L LR, IR 4R bR itk i
T E MSBR b J 38 i ELAT 2 28018 U5 6 D e ) T
FEANPET 2, T 10088 A b T AR/, 28 LA I ¢
T 458 A P A7 7 AR X A R 1 S A A A 0 T i+ R R
TR AR BE AL A 5 T2 4R PR BGE 5 1 — 1 T
mARWE 1,

PSR BBk K

PAC PAM

;F;@‘f
* okt
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Fig.1 Flow chart of wastewater treatment process of

phase 1 upgrading and reconstruction project
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2.3.1 LA Pk

K FH b1 T RS A AE P, BT 4x
10°m’/d, Kz=1. 3, A AR FER A 08 E 14
FRUL ) Sl R U W) Sl

O A

T 75 76 SR AL A P uE b K R B IR, LA
T2 SR A TR B 5 A oK, IR Bt L . TR
b 45 BA B E) A 2 min, AR R 85 m', TR ML
AL L &, N=7. 5 kW, Sk AR R Rl IR
e A8, 30 o 0 3 7 e R S R e T B A A
LB E . IRAMKE N AR ERSR
AL e b

Q@  AEAAE g

5 G RRANR A TG 035 K o — AR TR B R GE
B | 2 A A A g, 3450 4 e 45 R W .
SAEACA: oA 1 38 4 4% | BRLAK 8 Hh TRl 45. 03
m?, BCEHESE 24, 0=20 mh, H,, =80 kPa, N=4
kW UEHR R SRR 44 JERRIAR 4. 2~
5 mm, Y5 RE<1. 5, % E 1.5 glem’ , JEZ R L 3
m, BTN 0. 52~0. 67 kgNO, =N/(m*+d) . 1E%
BT IE A 11, 2 m/h, FeRKUEHE 13, 8 m/h,—
6 R PR fe K& H 18. 3 m/hs

@ kK

AYE I B T A R T AR B S
T R B 23 W M R R, 5 B I X U v
PR ope . B8 R vh sk i 13 , A R LR 600
m’o SRR AOK G w2 D R AT R
L3 G2 11, B KL T XU 49 m*/min, KUE
80 kPa, )R 90 kW ; KPR B0 3 &, 2 H 145,
(=680 m*/h, H=120 kPa, N=18.5 kW . J s 4l Ji
K LIR/(8~16) h, e K P B 4 30 m*/(m?+h) |
AYESRIE K 130 m¥/(m+h) .

@ P K

A= W b 1 2 e R K B 6 A R Ok I K St
(BT 1, RO 28 630 m?) o Pk I 7K 508 7K
Tk BRI A FE  FE R R K EIR A 2 B
(1/14%),0=350 m’/h, H=120 kPa, N=20 kW,

® EHE[R%

WIEG =S &, SR 2 5 H1&), 0=
1. 52 m¥/min, N=11 kW, 5 B W ffF =0 TR 4% A g
s JER A S AR

2.3.2 Pl HR TR S e m AR

rh )R T A MmO o S A A, )R
R BRI, R 2 b R T S AR K, ]
P T A U5 B U A 4x10° m/d, 1815 2 LR 550
m?*, 5= B4 5 18] 4 19. 8 min, P85 WAL K 2. 27 m. T
EWIEA3IG QA 145),0=1240 m'h, H=55 kPa,
N=55 kW,

U TR AR TR BRI TR R
fil fb 25 W 0 b 3 R K 28 AR TH IS A E ST A
AR, EE IR EEEIRAS H TAELE
BRIF MK S B PAC, B8R M 3 8,
B AT XA 42 m? BL B ERATR AR 34,
FEACRE w3k 348, 55 45 0L 3 /5, V=0. 75 kW
BODEAREAE 314,15 Q=85 m’/h, H=0. 7
MPa, N=30 kW, FIHFR K 2 &5, 0=20 m’/h, H=
0.2 MPa, N=5.5 kW, &IFSIF X i A 13. 2
m’/(m’-h) , T KRG R 17. 2 m¥ (m?-h) IS
KGR HE R 10% . HE K IR 2235 1 A 782k SS
SO T WS HR 7K SS VR EE
2.3.3 RBCEmMZymE

& PAC AR BR300, 500 2515 7 MSBR L A
VAT M IR B 5 SR Tolk R ANAE A B U5, 860
% MSBR th & SR A A= it ; 22 B8 55 R HI PAM, %
TSR AR 22 X

Be 1 B AU R B B PEHL /NIRRT
BRGE INARGE
3 RERXRBBFBEREZFHHH

— M ER A A TR R B A 3R 43 o0 I A
e ANLEE RSB )E R s TS E I
T2 0 T 200, TR EE A B K AR B
TR KK BT 2K . e — D IR R FE AL B R GE
JI A SR RICR S BB 47 AS , A 202145 H 13 H
AT U6 A 0 — ] A R I3, X6 % Ak B 1 7K
HEATR

7 1 g 0 1], — S5 4 bR TR E K
46 454~61 088 m’/d, “F- 4 4b HL /K 5 K 54 558 m'/d,
AT T A BRI . 2l JS ) MSBR Y H 7K COD
TN . TP #4543 51/ F 30.10.0. 3 mg/L, BR SS b, 3=
PIRPR I AR BMEIV 2R ME (TN<10 mg/L) . 528
AP, K SS/NF 5 mg/L; TP 4 0. 06~0. 13
mg/L, - 218 4 0. 10 mg/L; TN K 3. 57~5. 20 mg/L,
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SEY{E M 4. 30 mg/L; COD 4 5~12 mg/L, “E ¥ {E N
7.6 mg/L; HRFEAR WAL TR 25K o IREE AL 3R
BE XF SS. TP, TN, COD By ¥ ¥ & Bk K 4 5 K
70. 20% .38. 80% .44. 89% .55. 46% .

I 3t 2 v AR 7K R RN K SR B 25 8 5 24790 4%
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kW «h/m’,

TREE AL PR BEE 7K SS TP TN H1 COD Hy 9k FE 78
b B A BRFR AN 2 FiR

— K SS —m— [ %
20 —l{/kss 80
./.\.s. P —
15 / 60
T \° =
P 5
£ 10 40 &
w2
5 20
0 0
1 2 3 4 5 6 7
t/d
a. SS
— K TP —— [ 5
0.25 kTP 80
0.20
L S
™ 0.15 b
. g
= 0.10 H
=
0.05
0
t/d
b. TP
m— it K TN —— [
0 — K TN 0
— [
° N
Q
8 \/ 40
- [} )
L g
o 6 30 e
E &
Z 4 20 W
2 10
0 0

A K JH]E 7K www. cnww1985. com
m— ik COD —— [
25 —a ik COD 70
()
./ \. 60
20 a o
D AVES
: s
%D 15 e e 40 &
b 20 ®
= 10 H
~ 20
5
10

t/d
d. COD

2 RELSEEF HKEERERE
Fig.2 Influent and effluent data and removal rate of

advanced treatment section

i I P RE UG, TR B AL B R ST Rilia 17 .
20224 5 A 3 — 4 i a] — R AR o TR AT
IEH . RIS T EOE 2 I, 2021 4F 11 H—20224 1
JI A Z AR 0T 9] 79 22 7K e B2 RH X 48 v, #E 7K COD
BOD; SS M TP ¥ i T #E /K K 5t ; 4 2= H KA A2
SE I8 B E IV AR i, AR HE | K OK R 2 R R
3.

®3 —HRRBUETRELTH HAKR
Tab.3 Influent and effluent quality of phase I

upgrading and reconstruction project during winter

i H COD |BOD,| SS | NH-N | TN | TP
BEKAmg- L7 | 257 | 140 | 384 | 157 | 249 | 4.16
K Amg-L7)| 13 | 0.8 | 4 0.2 7.6 | 0.15
BEERF% | 95 | 99 | 99 99 69 | 96

I A7 I A] — S 4R AR B0 TR P Y b K
22, 6x10'm’/d, - L AFEZY 0. 29 kW -h/m?, Hirh
20% O TRAMIRAR S 5228 340. 4 ¢, P& B 2 2y
145 mg/LOWAK) 5 10% 9 PAC WK B8 31.3 1,
PrE BN S 12 14 mg/LORIK)

4 Hik
Kb B IE V5 KA TR ) (—30) 38 bR ol s T A
K FH 2 A A= 0 i b+ v RS TR AR S IR FE AR B T

75 KK S O Y5 K A B TS e W HE RS
#E) (GB 18918—2002) it — 2K B hrifEd = 2 (i e K
PR TR bR vfE ) (GB 3838—2002) IV ZsArif . T
RSB R LA A T2 BA S AN AR
B AT | AR AN 2R T 45 A0 5, AT TR
IR SRR b, DX R R o T K A T K A ) 4R
PRl TR .
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