B A3 EE 4 B Tl sk Ak B Vol.43 No.4

2023 4F 4 F Industrial Water Treatment Apr.,2023
DOI:10.19965/j.cnki.iwt.2022-0510
THEXB6

M2 A/O ##x MBBR TZZE SR /KT] Bt B

RER ", #H25HBL,FEM4ES
(1.PEFTHRIAEBIETFREAR AT E TR, A2 N 730000;2. 7 7 755 A4 2 AR
AN E L, E T T 81000053, F & B L E AL E KRB ARAE,LAFH 266000)

D] F I 7G0T b X %) 1T AR 2% 1 i A 2, T NS K 0 VR A A 4 R R . R e TS Ak Ak B Dl D 2% A/O
T2 R R 3 R Az Wy B 52 1 % (MBBR) #E AT B 1S I, 76 5 AR AR AR K B8 A7 M5 20 T, 7K H A% COD \BOD, &
R B TR YRR B v B Y P R A A . Bl TR D ME TR | B R R s RS AR . RSk
Fr ks A T o, (A V5 K ) FR IE W s A7 B0 0 R, S B AE W b 0 T 2% . B v R A 1 Ak TR R B0 4R BE 0 R TG
PTG U, PR 7 A AR 14 i Ak BB ) T T 0 R T U 5 T T VR X LA 0 2 B B T RO SR TR R 4 AR Y T RR
Ak, — 90 MBBR B 72X A 00 L BR 68 ) E0R T — 2 MBBR, 1l — 2% MBBR J&: 5 43 14 % A7 AL 4 19 25 B M g i
T MBBR., )5, W HIZ 4T HL 2% 0.322 50/m’, HAEIEAT 27 12 0.378 JT/m’, W]y Ji5 10 e Jit by DX 35 7K Ak 35 H
4 9 Tl R At — o RO S R AR %

[ ] B8l K AE W R ST RE A 5 BV 0 3 7K s i i

[FRE42E] X703.1 [ XHkFRIREG] B [XEHS] 1005-829X(2023)04-0170-08

Design and application of four-stage A/O and MBBR process

in plateau wastewater treatment plant
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Abstract: The natural conditions in the western plateau region of China are poor, and it is necessary to strengthen
the protection and utilization of water resources. A plateau wastewater treatment plant originally had a four-stage
A/O process. After the transformation with moving bed biofilm reactor (MBBR) , the COD, BOD,, ammonia nitro-
gen, total nitrogen, suspended solids and total phosphorus in the effluent could meet the standards stably under the
condition of low temperature and over water operation. The construction of transformation project was rapid with
compact area, and the original pool was used, with low civil construction costs. The construction of transformation
without water interruption made it possible to upgrade the biological ponds under normal operation of the wastewater
plant. The enrichment ability of suspended carriers for nitrifying genera was stronger than that of activated sludge,
so the nitrification ability of suspended carriers was stronger. Activated sludge had higher organic removal capacity
and enrichment of phosphorus accumulating genera than suspension carrier. The ammonia nitrogen removal ability
of secondary MBBR suspension carrier was better than primary MBBR, while the organic removal ability of primary
MBBR suspension carrier was better than secondary MBBR. After the transformation, the operating electricity cost
was 0.322 RMB/m’ and the direct operating cost was 0.378 RMB/m®, which provides some support and technical ref-
erence for the implementation of wastewater treatment projects in plateau areas.
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Fig. 1 Process flow before transformation (a) and

after transformation (b)
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Fig. 2 Mature suspending carrier
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Fig. 3 Structure of biological tank
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Table 1  Actual inlet and outlet water quality after transformation
K4t/ - N BOD./ con/ Ss/ NH,"-N/ TN/ TP/
A (J7t-d™) A K/ C (mg-Lil) (mg-L7") (mg-L7") (mg4-L’1) (mg-L™") (mg-L™")
HEIK 15.2+0.8 57.2+45.7 225.2+115.2 228.8+206.9 7.4+0.4 16.7+1.2 1.1+0.4
20214F 8 H 3.4+0.2
ik 15.5+0.7 1.0+0.6 28.0+6.7 1.4+0.9 0.20.1 7.2+13  0.07x0.03
- sk 14.2+0.5 84.8+65.4 309.3+195.6 305.3+179.8 7.5+0.6 16.9+2.2 1.8+1.2
202149 3.7+0.2
ok 14.2+0.5 1.2+0.4 30.0+6.8 1.2+0.6 0.2+0.1 8.2+1.2  0.09+0.05
k7K 12.4+0.7 196.6+97.7 527.84222.5 540.4+222.7 7.840.7 20.9+4.0 2.8+1.4
20214F 10 H 3.5+0.2
K 14.4+0.7 1.20.5 31.5+6.3 1.2+0.5 0.2+0.1 8.2+1.2  0.05+0.02
Fii 33 9.4+1.0 116.6+66.2 405.0+196.7 347.7+263.7 7.4+0.5 18.2+2.2 2.2+1.0
20214F 11 H 3.2+0.1
ok 8.8+1.2 1.3+0.7 32.4+7.6 1.6+0.7 0.1+0.1 49427  0.05+0.02
- HEIK 7.8+0.6 58.7+44.2 178.9+117.3 149.7+160.8 7.2+0.5 16.9+1.6 1.3+0.7
20214£ 127 3.3%0.5
ok 6.9+1.0 1.3+0.5 28.8+7.5 1.2+0.4 0.1x0.1 103+1.4  0.05+0.03
7k 6.5+0.5 75.3+48.4 224.9+137.2 205.1+193.4 7.0+0.6 17.8+3.4 1.5+0.8
20224F 1 H 3.4+0.1
Hk 5.8+0.6 1.2+0.4 31.8+6.0 1.4+0.7 0.2+0.1 9.7+1.0 0.04+0.01
3k K 6.1+0.4 69.8+56.6 231.1+163.2 142.4+125.0 6.9+0.7 17.220.8 1.2+0.6
20224F2 H 3.3+0.1
ok 5.40.6 1.1+0.4 30.4+7.9 1.1+0.4 0.2+0.1 10.1+1.1  0.04+0.01

i 2 1] %0, 5 H (9 COD .BOD, NH,"-N TN,
TP F1 SS & 1 #F 7K Jit & ¥k B2 43 5l 24 480,200 .43 .50,
4.0.240 mg/L. B& SSHk, FHA 48 A5 (14 5E b 1 7K (H B
WAL TR E . PR B 2w A% - 8 1 % 10 J7 11
KA T 10~16 Cs;8E A 11 A5, KiRFER 10 °C; 1
AZE2AMT7°Co Meoh, BitsK & 377 vd, i 52
Bk K B A 3.2~3.7 T t/d, JB MK BB 1T .

HARIZ AR K e U B R R AR IR
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W FR 85 K K R ) (GB/T 18921—2002) Ff 43 AR 1
SO0 P8 K CIIA 28 ) K il 225Kk o 7K COD
BOD, . NH,'-N.TN.TP 1SS 4> %] ¥ & & T 40.2.0.
0.4.12.,0.15.3 mg/L, & B iz T2 HA WG iR Atk

el AR AT R B TS K T R 1B AT .
6 BiIFHMEMEEITEN

A2 W B Y R N T MBBR T2, PO 7 6 B R
FAR PR REHEATVRHY , LAE S 4 J5 28 TRE I H (1)
MU TG PR A S L AR R B T X
(MBBR) 43 J8 W0 9, T — G 4 B A8 72 A, A i Xof
VA1) 8 7 R AR B s M TS TR A AL R B
REUEATINSE , an 1Al 4 FF 7R .

1 & 4(a) 7T 0L, 0~30 min (4 52 R i [6] Y, 3% P95
Jé .— %% MBBR 1 — 4% MBBR 43 51§+ COD 1 110.3,
113.6.108.7 mg/L % % 30.2.54.2.61.2 mg/L; ffi & 2
J7 B ] 38 2 120 min, COD Bk — 4 [ % 20.9,28.4 .
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Fig. 4 Removal of organic matter (a) and ammonia nitrogen
(b) by activated sludge and suspended carrier
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Table 2 Richness and diversity index of microbial communities
in activated sludge and biofilm
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Fig. 5 Differences in microbial community on activated sludge and biofilms
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