%39 A #1044 E 4 K HE K Vol. 39 No. 10
2023 45 A CHINA WATER & WASTEWATER May 2023

DOI:10. 19853/j. zgjsps. 1000-4602. 2023. 10. 019

BBR [ Z T 5/KNME JEIVZEKIZIRUS

Riefe', WK, &K', AW, FEE, ¥ AL,
(1. B & ARFIEARNE, T/ &G 330038; 2. HF KRFRARLGIRFEFE M
FRERRARKANRELLRE, I8 &G 330031; 3. i 4 FH 5 LLft £ 4 AF 50T

I B 330096)

W OE: s EFRAE FRKEE, TR E SRR TR 7 K
#74£)(GB 18918—2002) 9 — 2R B A= /£ 4% & £ (b AR BER 2474 ) (GB 3838—2002) 49 /£ IV £ 4%
M, TN A2 SSik 3] — R A A7/ . %75 K ) AJA/O SR B AL A — 8 A A AL 32 T AH S0 i A A “H
W -R-BE" AN ES AN (BBR) L L , HEH TN (AL EFEAHER T, BE
J& BRI i RARGH AR IBATAR R, B & R AT R K= VR E ) AR 1 3%, NH,—-N.COD . BOD;,
TP &9 B 349 5 5 %1 7T % 0.38.11.46.4.49.0.09 mg/L, t£ F 3 & IV K AR A 5 th K TN F= SS 2531 4
6.16 mg/L.#22.38 mg/L, #& 4L T 10 mg/L VAT ; &L 22 4% A 4 0.6 T/m’*, B BGEE AT T 4 29 20% .

K WmARF AR, K E; BBR; A

FESES: TU992  XEkfriZEE: B XE4HS: 1000 -4602(2023)10-0115-06

Research and Demonstration of BBR Process for Upgrading and Renovation of
Quasi-IV Standard in Sewage Treatment Plant
ZHAO Xu-yong', DENG Li-zhi*, XU Xin', WU Yong-ming’®,  XIN Zai-jun’,
DENG Mi’,  LIANG Pei-yu’
(1. Nanchang Xinmiaoyuan Environmental Protection Co. Ltd., Nanchang 330038, China;
2. Key Laboratory of Poyang Lake Environment and Resource Utilization , Ministry of Education ,
School of Resources and Environment , Nanchang University , Nanchang 330031, China;
3. Institute of Microbiology, Jiangxi Academy of Sciences, Nanchang 330096, China)

Abstract:  After the transformation and upgrading of the sewage treatment facilities of a sewage
treatment plant in Nanchang, the pollutant discharge was raised from the first level B standard in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002) to the
quasi-1V standard of the Environmental Quality Standards for Surface Water (GB 3838—2002), and the TN
and SS reached the first level A standard of GB 18918-2002. In this project, the secondary biochemical
treatment process of A/A/O micro-aeration oxidation ditch of sewage treatment plant is upgraded and

transformed into BBR process with “plant—sludge—membrane” as the core, after about 7 months(including
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winter) normal operation data showed that, its effluent quality meet the design standards, stable operation,
and strong impact load capacity(water quality, water quantity, temperature). The daily average
concentrations of NH,—N, COD, BOD, and TP reached 0.38 mg/L, 11.46 mg/L, 4.49 mg/L, and 0.09 mg/L,
respectively, better than the surface water class IV standard. And the effluent concentrations of TN and

SS were 6.16 mg/L. and 2.38 mg/L, respectively, which were stable below 10 mg/L.. At the same time, the

treatment cost was 0.6 yuan/m’, which saves about 20% of the cost compared with the previous.
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Flow chart of original sewage treatment process

Fig.1
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Tab.1 Compliance rate of the effluent indicators of 2.2 ITEBHERTHANR
the sewage treatment plant under the different D MERGHE KK R AT 7040 T 22 08

assessment standards before transformation

o H COD |BOD,| SS |NH,-N| TP

—% B | BfEEAmg- L) 60 | 20 | 20 [8(15™)| 1
Frifi KFREEI% 100 | 100 | 100 | 99.99 |99.99
—H A | FREE(mg- 17| 50 10 | 10 |5(8") ] 0.5
Frifi TRRH/ % 95.62 |57.26(3.29 | 89.59 |92.88
RV | AREE mg- L7 | 30 6 1.5 |03
bRl | RARR/% | 73.15 [15.62 29.59 |14.52
TE: UhKIR<12 CH v B BRAE
1.3 FEHEMBES
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Fig.2 Schematic diagram of units of BBR process
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Fig.3 Flow chart of current process of sewage treatment
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0.55~0.70 kgTKN/(m® 3 ¥t - d) Fl 0.60~0.75
kgNO, =N/(m* AL -d) .

@ BBRIRA W R A 150%~300% , i
SN 5283, 6 m/h, UK HLAERFAE(6~7) 1 1,
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12451000 £,
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TG KA RN 2019 4E 10 A JF IR $ 4R oo
T20204E5 A58 T, il Anliz 175 , #EH 2021
Eo H—12 HRee 2y 71 (& 42 it koK
AR IEAT o HT , 45 R om0 BBR T A0 FH
H: 17K NH,-N ,COD ,BOD, . SS . TP [ H - ¥4 9 i /3
0. 38,11, 46 4. 49 2. 38.0. 09 mg/L, Hi 7K TN
6. 16 mg/L, ¥ 7 “F-#){E G2 1+ H i 7K COD Fl NH,-N
56 MK TR AR BRI, e 2 [ 4 PR .

F2 ETAARTEHEE  HAKKER
Tab.2 Average influent and effluent quality in the

past 7 months mg- L™
moH SS | COD |BOD,|NH,-N| TN TP
2021 4| K |103.23]135.48(58.66| 6.88 | 9.31 | 1.92
67 |HK| 440 1298] 510/ 032 | 525 | 0.09
2021 4| K |105.97]136.40|54.08| 8.57 | 10.82 | 1.64
7H [HK] 2.00] 11.55| 458 020 | 6.40 | 0.07
20214F [#7K | 96.39(122.00(52.22| 8.53 | 10.59 | 1.54
8H |Hi/k| 1.74| 8.02| 3.34| 0.17 | 5.87 | 0.08
20214F | #7K [100.98|116.22|49.54| 9.15 | 12.01 | 1.38
9F |Hi/k| 1.62| 921|380 022 | 573 | 0.10
2021 4F | 37K |100.44]119.38(50.82| 9.43 | 13.88 | 1.36
108 |Hik| 245 1091 453| 056 | 637 | 0.11
2021 4F | 7K | 96.51]117.65(50.58| 9.80 | 13.11 | 1.40
11 [Hik| 2.40] 12.29| 450| 0.54 | 6.06 | 0.10
2021 4F | 7K [121.23]131.19(55.03| 13.46 | 17.04 | 1.26
128 |Hik| 2.04] 1528| 558 0.63 | 743 | 0.11
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Fig.4 Influent and effluent quality of the treatment system

H R 2 4 a1 FERR SR 2 T A (S4B
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COD ,BOD, . NH,—-N 1 TP 248 b3 {1t T #h FR IV 2k
HEBCRRAE , HAS 32 32 KK 5 38 3h 14 5 i), 2 B i 4k
BT A e i by S i OKBT K & R )
eI

HARRIIT

D COD A1 BOD,, 7K COD Fl BOD, i) 2= Ik
T30 K 81. 409%~93. 43% F1 82. 96%~ 94. 68% , ]
7 e B AEFR7E 8. 02~15. 28 mg/L 3. 34~5. 58 mg/L,
PG T o3 IV ZEhr v FRAEL A 30 mg/L A6 mg/L, H i1
AKOK A R RS, g% LR R 2] BB 2 . — Ty 1T iR
T.20 A/A/O T AR VA T2 h BBR T. 205, i
G TR, B W T Ak P 2 S8 TR R ) 2R
PEIER TS U, fE 8 T A ML 9 AL W R At o —
5T g 25 UL T b 14) VR B8 T U A R 2T A 5
A AR I3 S T X AL L BR AR -

@ NH-NFITN, ZAFE R G RO R AF,
NH,-N % & % 35 90. 22%~98. 33%, i 7k NH,~N &
0.22~0. 63 mg/L, Fa & A% T 1 3% IV 257K 45 #E (1.5
mg/L) , % W] BBR T 25 %F NH,-N B A 8 i 1 22 (4%
5 TN AR L BRFAR AR, 1 40. 85%~65. 10%, 1
JK TN 4575 5. 25~7. 43 mg/L, {BAT 0] 3 2 — 2% A HiE
AR HEBRAE 10 mg/L (b 3R IV 2K AR MEARXT TN #E 47
FH%) o A3AT NH-N KBRS i R A, 32 2% K
BODy/TKN>3. 5, Af AE AL PRy, K IR =+ &, 15K it
A BBR 5, il 48 BT B R AR 2F S A Ak S 0, 2

o T AR

@ TPAHISS, i itk 247 F A1 BBR i 4
AYIVER, AT TP 25 B %834 5] 88. 00%~95. 73% , i1}
JK TP 4EFF7E 0. 07~0. 11 mg/L, A& T 112 IV 35K Arfe
4 °0. 3 mg/L, 1] 3k 2] & T 2 K B i (0. 2 mg/L) .
T A YR A3t A e 1) v 2 ULV b, A T A B R e 1
TR B U0 VE F, B A5 SS 2% B % 0T 3k 95. 74%~
99. 36%, SS Fa iE 1E 1. 64~4. 40 mg/L, i & —Z% A HE
AR HE (10 mg/L) , B M B BBR 76 = 2L 25 Bk SS 1Y
Al HARIIE T TP AR E A5
4 BRBFHHM

T AR 8 366. 95 J1 0, (U4 : + 4
T 22 664.36 TG x5 5 HAFEME 4 925.60 T1
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b B[], H R Gedit v 4 BB 0 98, 32 SR RE TRl
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250 K FEFRIE TN FSS il 2 — 2 A bRufEAL , HoAy
NH,-N. COD. BOD,. TP Y H ¥ 13 ¥ & 43 5] ik 5]
0.38.11.46.4.49.0.09 mg/L, fit T #1 K IV 245
e, AL PR 28 0. 6 J6/m’, B M0 FIT 1T 44 24 20% .
DR, 122 AR A ot ¥ 7 4 K |t AKOK B
FH 1B 5K H AT A5 77 it T 55 5 oK A B2 5T 3 28 T 2
ST H R T TR
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