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[FEE] B T5 K AR BT 3 AR s T AR RN 20 000 m®/d, T AR 3 H /K K B P AT Hi 36 K o IV 254 i
(TNBRAN) o R R Ra e h A, 45 6 DATE T2 28 50 R 1k K K BT B0, A 5 SR FH < RELAR AE -+ 20 A% A 0 A T b b +40) 0 b +
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Application of hydrolysis acidification-BBR-high efficiency sedimentation

in improving quality and efficiency of wastewater treatment plant
ZHAO Xuyong',XU Xin', WU Yongming®, DENG Mi?
(1. Nanchang Xinmiaoyuan Environmental Protection Co., Lid., Nanchang 330038 , China ;
2. Institute of Microbiology , Jiangxi Academy of Sciences , Nanchang 330096 , China )

Abstract: The design scale of the upgrading and renovation project of a wastewater treatment plant in Nanchang was
20 000 m*/d and the water quality of the engineering design shall comply with the Surface Water Quasi IV Criteria (TN
excepted ). In order to ensure stable compliance , combined with previous engineering experience and the water quality
of the influent, the process of “coarse grille+fine grille+primary sedimentation tank+hydrolysis acidification tank+BBR
tank+secondary sedimentation tank+high-efficiency sedimentation tank+fiber turntable filter+UV disinfection” technology
was determined to be adopted. Through the introduction of the main process flow and operating parameters, combined
with the stable operation results, it was obtained that the process had obvious removal effects on COD,BOD,,SS,TN,
NH,"=N and TP, and the corresponding indicators of the effluent were 17.1,5.7,6.4,9.2,1.3,0.20 mg/L, respectively.
These indicators met the level quasi IV criteria specified in the Environmental Quality Standards for Surface Water (GB
3838—2002) (TN excepted). The technical economical evaluation analysis showed that the electricity and reagent cost
required for the treatment of wastewater by this process was 0.30 yuan/m’.

Key words: wastewater treatment plant; upgrading and reconstruction ; botany bio-reactor; high efficiency sedimen-
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e EL o b TR AR O A R) A AR T T 2B AROR
A BR 3 SBR T2 20 /K AN % 22, B 45 FI %A 155 s MBR
SR AL IR GE H b RIS (E AR R A B 9
M AR T IEEMNETT. M WP E T ENE
TE— € 1 Jag BR M, 8 G 115 7K A 31 09 5tk e
Prat . YT AR AR RS T A 15K
HERAR HE R H 25 7™k, X 75 7K A 38 1% it 1) e 3504k G
REFEAL 2B 25 b sl HKE ik A ok 2 22 05 )

T A= 25 H2 W) B ( Botany bio-reactor, BBR) T. 2 J&
—F T FCR(Food chain reactor) 3% A 1) A= 4 i 4k B
T H A e SR AR A AR T Ok 3 AR 4 AR
FAN5 A= BURMA LK AR 25 5 A= M)A B3, A IR A A )
R R AR R Y iR S DA R sl W) B
TR g R 2 B SRR R 2D SRR SRR
N , SRR e AR A V5 K Ab 38 A . iz R
FFH B ARFIN AR Ay HE R4, L 3R T AR L
AL 12 000 m*/m?, JF AT B F2 FAERF 3~4 45 TG HETS
YTk 1 S0 A W v B 7O TR AR 5 BB SE 84
o, AT B3 AR ZR I AR, R E DO TE K Hh B as Bt e Ak
MURE Y A2 25 R G ] R SR AR A5 S A W A N Sh ALY
I YRR SR R R OC R RRE RENEY IR
SR I REAR TS U8 7 A 1

AT AR EE XI5 7K A BT i A7 Ak B 52 it Ak 3 R
A FR KA B & A IR R, 28 0 BT 5T B 4 8 )
DLAER A TR & 5, 1% /K i 1R ft -BBR- & 21T
VE" N EARMHE G AN/ B H TG KA BT AT 4
PRl i, HUAS RaF i b BRAICHR o 1t 5 22 ] S [
[F) 275 K A B S bp ik i 4R A 2 2%

1 IiFEMHR

G KAL) RS AR BRUEA 10 000 m/d, HEJE
T LUk M- DU - Ak - — Ui " £, i T H
kK i K 45 2 BOK TR AR B A, B B05 kA
H 2 G0 A I E) A 8 B fer s A RS A H KK B
Bl 58 i 1k 2 OB T K AL B 75 Y HE PR E ) (GB
18918—2002) — 4% B bR ", {H I N BE il 2 24 1y 2
PRHEBCE SR . 46 0L, P SR K ff 2 £ -BBR—- = 4L
PUHE" N EW A RS T 20 Hob Ak i, B HRR
20 000 m*/d , 3 7% J& 2 15 A1 10 000 m*/d 15 7K Zb HE R
FERTATRENE , 5553 T AN 30 000 m*/d MUK HE 15
MRS AT M A5 2R W, 3R el 5, Vo /K AR Hi K
COD .BOD; NH, =N | TP %5 Y ) 5 brfa i 15 B (b
JK BB AR E ) (GB 3838—2002) Y #h F /K IV 25
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G T LXK AL B FEAT bR el s, =2 KT —
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Fig. 1 Flow diagram of wastewater treatment process
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Ji BIAT S5 5 3t HE

10 T e HE 2205 8 5 7K A b R i 75 e 356 43 [l
UL 2K b K s L B AR F TS et i is e HE R
V5 YT 5 R % R YT E T e AR R T2 T B Il i &
5 T U 2R 9 I i S g L 78 e HE F S e .
CF Y 308 M R e K HE AR M . V5 8 Hh Y e R AT
ST E BB BKLG F PTG Ve E BREE , 28
SALER PAM A K R B S T 20 5 i 2 0E A R R R HE
FEUEHLRRE K , 8 DR % 2575 YR HE L X 5 Shia 2= BUN 35
FE M e — b B V5 e R E VR A ) W A VA
L E KA A PR E AR PR R S
4 FETIZBRRTRIESE
4.1 M ERARE

AT RS AN 3 2 1 1, BT 30 000 m/d,
FF K R ORL A VE 2 2 B By 13 FE KR AL
KGR, R 4K BN, BRI N
630 m'/h, AYCHHE 1 GKE, L& 16, IFEZN .,

4.2 YRR AR SITAD i

JEAT A0AS M R iR it = EE AT #5452 10 000 m*/d 4
Wo A T RETT B4R DUt KK A, [8) R PRSP T A
VAR TR R A A A% A TR S R i
T 74 2 R B S R T RLARE 30 000 m/d, 43
240, A% 15 000 m/d B A%

P28 i 0=30 000 m¥/d=1 250 m*/h, FA%
ERBK =1.45, 5 K& Q,,.=1 812.5 m’/h.

(D AiAg M. it 2 88, 58 RS 9.3 mx1.5 mx
1.5 m, 2544 S B i e, 1 =

()BT . FEit 2 )8, )R K SF R 3.2 mx
15.0 mx4.8 m, £5 44 A 4 il i - =X
43 NAKRETIRF

T AL i BERE K pH IRAIK EL &S A £ 3
e, OB HE pH AT B s W U U BT K5 7K pH R S &
HHMEETOE LR HIe s . R, BB k&
AR AL BS (1 BE 25 R /K, COD 4 Ho vl A= At 4
25, A PRBETG K AL R GEAR o i AT RN KK BTk s, ik
TERIUL T e 3 oK R AL R 58 A 2 AE e A=
{14 W B RN 7K it R AR T B R o3 ME R f AT AL e Ak
KNGy B B SR ALY, SE B HILA) R ) R 2
W, AT A A T 5 S A BT 9 s s A7

(DR, 18,43 2 H I Sras 4T, AR 4L 4 4%, B
ZH RS R 17 mx8.3 mx7.3 m, 54 AR 2 b -2

()W . RN DT, 1, 43 24,
TE2H 24% AR K I3 AT ¢=3.2 m*/(m®-h) , 548 Ry B9 755
e

(3) K iR A o 1 )8 , & 1 FLEL 30 000 m'/d,
HRT=5.8 h, X5} & 42.4 mx25.8 mx7.3 m, 45 Jy 5
MR RS L Y HE K COD B m IF & A W 2 MR
i ) JoT B, K i R AL T AT 25 B 4 COD I 4 i 1
KT AR . AT H K A R A i SR 58 TR A X
TG M5 Ve v, K B 3 ok AL A58 (e K 72 IR
T i A PV A K R TR A Tt it TS 2 A AR A, ek
St TR S A RO, I 4 i K B 1175 Y ) 25 BRAIR
44 BBRih

LEE 3 2 s AT, A U 14 359 m*, A 3K
K 5.5 m, BB WEE] 17.32 h, BBR WG H % i1 31
1520 000 m’/d, 58 R 5} 8 63.2 mx43.2 mx6.2 m,
BBR £ {3 75 R 5 H 7E 40%~45% , 184 W 101 He
150%~300% , {1t < & 24 5 283.6 m*/h, 25 K4 Jg 59 A5 i
e Bt P P R R AR M A R RS B Ab B SR
(A, A AN TR AR 40 1) AR (i B L 0 5 ) R A7
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G IRAETC 75 $E A W A7 5 R [ I 4 TR LR AN
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45 itk

U0 1 EE R DO L, A A B, R
LS R D 32 mx4 m, 17K J1 G ff ¢=1.04 m*/(m’+h) ,
SER AR M B U0 AY B 2 X BBR
it K SEAT IR K 3 8 A T e 2 T AR B5 K . %
B JE AT U0 AT i A 20 000 m/d A= W R T2 R UL
TERR KRB
4.6 BEEILEM

1, 3 2 % 3 LR 20 000 m¥/d, &2 )i IX HRT=
10 min, YLIHE X ¢=8.3 m*/(m*+h) , 5] 4 18.7 mx16.9 mx
5.5 m, Z5H R N R b 20, Ui K B REEACE
B REDUUE M 28 R SR BE DL UE B TP ORI SS. i %% FE DL
VE M Y 3 A ARBLIA B, 43 0l A LU 2L B X LT
X R 5 PR e 4 XN RS TR A VEEE DTTE R 46 T
fE. AT ZBOmatIREE SR IL 2 BE RS UTE G4 a3
ST R % B T UE Hh ) BB RN D UE R L 2 B K
Gy ey I by AT DTTERCR L KOK A 5 1
5 T 45 R K 5 a5 0
47 HFEFHEIERM

13, 58 @ 3 HLRE 20 000 m*/d, ] 5F 4 9.2 mx

6.1 mx4 m, Z5 16 S B A AL 21 3 X v B DT UE M
Ji V4T 2 A B R T 25 B oK b DU PR IR S AR A
FY 2% ol A BT, DR B 1 K AR R TR A o 2F 455 B0k v Ry
— iR B R R A, BT R R R R R A AR K h
MR IF 2% T, i — 25 R BRK iy SsH

48 FiRAETIZ

(1)¥5 PR3t . ¥5 7K ARBTG5 I 3t 138, A 4L
B 220 m*, ] R 7 mx7 mxS m, 4546 S84 f5f 74
W, PRI AR TARA G R = A B2 226 m'/d, ¥
A5 U8 7= A B 24 270 mP/d, 15 JE Tt TG U8 45 B A 12 h,
PLVG R 75 7K 3 99.5% 1, 4 H S M 4 5 % KRN
99%, {5 R B2 113 m¥/d, FiE W B2 113 m¥/d, %
W D A ¥ 0 T AT 80 25 T W A S TS e A B
SR BOA TR R B AT 5 et .

(2)35 e Wi A Ia] o ¥ 7K Ab BR T T A5 15 Y K [a)
1B ST R ) 24.0 mx15.0 m, 5 18 6.5 m, 22 2645 5L
TR AKHL 2 &, BB K RO A 2, T 0 1 K R A
T, AN BB R W AT O A i

BHE TS U K ] 1, RSE 2R 24.0 mx15.0 mx
6.5 m, [TRIZE ML . A TR 75 P B K 5 I BF &5 7K
N T 60% , 8 K T 7 S 05 Y AT IR 3, DL
N SR ) e S 7.y i

ATERTEZHEERS WL

*x1 FTERERBES

Table 1 Main equipment and models

¥ B 2R L N VE N ¥ g & I
. — (=630 m*/h,H=16 m ,N=37 kW (1 J] 1 %) 28 PRI B
n 0=417 m*/h, H=5 m ,N=11 kW , ¥58k , it B #5035 S B LT 1 #6) & I 3 45 U
P MR 7K 2 1.2 m, B2 1.5 m, 98 1 500 mm, 5<3 mm, N=1.5 kW, L N
325 4] 2
2 P42 T A At KAk MK 45N T 0.3 m 24 Fe =38 1R %%
3 BEACGCRIAP AL 96 800 mm,N=0.37 kW, it 15 m 24
4 HEW 5 Q=15 L/s,H=7 m,N=8 kW 44 N S LRD b
5 B I KA (s=3.40 m*/min, P=24.5 kPa, N=3.0 kW 34
D=3 500 mm, H=7 500 mm,n=3.9 r/min,N=0.75 kW , & F SUS304 %} Ji& 2&
S IERE R
6 B ABEHA D=3 500 mm, H=7 500 mm,n=2.5 r/min, N=0.37 kW , % F SUS304 #} & 28 BB
7 L/ EX 5T AR B T 5 SUS304 22 24 255 916 &
8 BBR 41 {F ULHE PP 22 2L HURE, SUS316 LR fE AL 136841 —_
9 AL A ABS#1 i, D=265 mm , il Lt 3~5 m/h 32624 !
10 IRA IR 600QJB-W4 %, 0=1 300 m*/h,H=0.8 m, & T SUS304, 4y i i 24 & 8 A
11 bR ACIRiE Q=42 m*h,H=0.3 MPa,N=7.5 kW ,Z8 55 L /L (1 JH 14%) 28/ T ——
12 15 RS HERE (=42 m*/h,H=0.3 MPa,N=7.5 kW (1 1 %) 25 L
T YR UERL AR 2 m, 12 A, B AR5 AR 0 A 4 T R g 4 VIR sl ke B L R = ST o
B mEm Ew ERRSNNES 26 SRR
AR5 R N SN . . .
14 W L Q>70 m*/h,N=5 kW , B A B8 e Gl BE FEHIL , T I8, vie 40 W 75 7K %2 <96% 2%
s TR IS AL JEHT 1250 mmx 1250 mm , i WA FR 250 m?, BLESHLAE AR 38 ML I 0 | 54 15 YR A ]
VR G A5 AL V2 T WL A ACRE 322 T B B v A 45 "
16 I VEK A HZES, 0=10 m*/h, H=600 m,N=30 kW , ZE Jfi 75 il 15
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R TE, T KRR L -BBR-F BT A 7T K ) 4R B A Ry A

5 WAEHRKRIETEHER

51 REBHR

15 KA B R K R R Ak -BBR— 3 UL TE " Ky
FHRHAG TR EEBIRA LR B/ )G, Kk
1 a iy FF 228 17 M 45 1 7R, i 7K COD . BOD;.
NH, =N . TP 357l 35 17.1.5.7.1.3.0.2 mg/L, it fa &
K B i 2 K PR BT R bR ) (GB 3838—2002) H i
F A IV AR E , 1 TN 35 9.2 mg/L, A il & i 6 K IV
FFR T <1.5 mg/LOWITA LK) 19 25K, 33k 4 B X))
- 45 5 T TN<10 mg/L B BIF 9% 45 SR 2, 58 H:
JE DA AR R R 3 R AN e D 0 A Ak I R Ak i
AEEB I 5222 {H TN Fl SS(6.4 mg/L) ¥ 1 T Ik
BRI K AL )V e W HE TSRS E ) (GB 18918—2002)
WG AR HE, T — B R AIG S K X AZ 4K AR
1) 52 1]

Xof A TR 4% 32 2 b B PR T Y 2 BR AR AR
SRR 2(HOF M8, R fb b ) .

R2 BXETNREATHIKRALERAE
Table 2 Water treatment efficiency of
each main functional unit mg/L
i b
COD BOD, SS TN NH,-N TP
Rt JEK 3500 1800 2500 450 350 5.0

Jib B2 T

DL MK 3300 171.0 237.0 443 345 5.0
BBR it Wk 215 71 82 9.6 137 2.1
FATLIEM K 193 64 228 94 135 0.2

A i g oK 171 57 64 9.2 13 02
— R AbRME HERCRME 50 10 10 15 5(8) 0.5

VAR HERE 30 0 6 — (ml-;?) 15 03
— AR EEBERE R OR R OB R &
VKb BEAGE R OB — & R R

#2015, % T.2.%F COD .BOD,.SS. TN \NH,"-N,
TP 5 £ B %3 518 95.1% .96.8% .97.4% . 79.6% .
96.3% .96.0% .
52 HEAREZFHMH

A5 K Kb B 2R 45 (20 000 m'/d) iz 17 3 #2  2%
MAEZ R 252, Ho o FEERET
B RANLEBR AW, B B SRl 2R 29
5 882.35 kW -h, H1 2% 1 0.68 J0/(kW-h) it , #1424
0.20 7C/m*; 25 ) % 2ok T PAC . PAM (& L2
A0, T 15 7K A BERTTS Y A B BN TR R
ok 20.0.59.3.82.9.56 mg/L, 2 ik B, 25 7] 2% 24

9 0.176/ m*e PR, % A BT 2R b B S
0.3075/ m’,

6 it

KK R AL -BBR-mR A ITVE " R EIRHE S T
20T EE BTG KABE T AT bR G . e S AL
AL £ 20 000 m¥/d, L I 1 a FEIZTTR
M, Z%:%F COD . BOD,.SS . TN NH,'-N . TP [ fit & F: 4
T 3K 95.1% .96.8% .97.4% .79.6% .96.3% .96.0% ,
HXFRE K FE bR 03K 17.1.5.7 .6.4.9.2.1.3 0.2 mg/L.
AL AT L, 9% T 2 A0 BS | E 2075 Y 5 br s A e
JECHL K BRBE I AR vfE ) (GB 3838—2002) H it e 7k
HEIV bR ME (TN BR A ), HL TN SS REFa & ik B (4t 75
FRAL BT 5 G W HEORR #E ) (GB 18918—2002) ' — 2%
ABRUE DT E— 25 B ARG AKX 32 G K AR B S i . K
BT AEfm S AR %511 03070/m’s ok, T
BBR AR REIR A B 053X, RERE R s K Ab T 500,
SR LA S5 D3R T ¥ K A B A A R
- M ) PRI, AR TR AT SRy O R 2T K AR B 1
By AN Bl S

&% ik
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