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HOE. A rab AT R A I )T A SRR AR K R AE LA A 0 MERR AR FE0 78 B KR
TG TR T SR E LA RBAR A YRR (HPB) H R EIKIEIRE T (<10 C) #4847
T o P RA I, W w AR A A LA AR, RA R & IF BR(MLSS) A 10~15 ¢/L, 75 K 4
5 H 576 m’/d(BEDF A 12.8x10" m¥/d) & $ S+ £ 9.60 m’/d (B ZF #4 21.3x10* m*/d) , HRT &
11.83 h 4424 7.11 h, B B th /KR iy 38 47 39 7T 44 52 15 2\ 09 4 3o 77 A7 £ (05 K 22 #2547 /£ ) (DB
14/1928—2019) , # 7Kk COD \NH,~N. TN 7= TP &4 - ) 3K & 2~ %] 4 22.8.0.39.6.85 2 0.28 mg/L. % ¥
KIBATEH 30 RAH 100 RAF, o S AN LT ADE LI, REMBHEENEETARE
A, WAT T TR AR T F Wy 37.76% AR E 15.99% , B B 17 69483 3 3 W) 2K 44k 12 22.75% , 3%
LA 1A F BB 14.77% 32+ £ 37.88%, A T ABAT F R 509 A B, AL T £ W BLR R HE
FiX 2 R A, B IRIE T HPBE AR M TIAA T KA 94470 5 A8 T2 B ML,
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Abstract:  This paper carried out a pilot study on high-concentration composite powder carrier
biological fluidized bed (HPB) technology for upgrading and expansion of a wastewater treatment plant at
low temperature (less than 10 ‘C) in Taiyuan, Shanxi Province, so as to solve the problem of low
temperature and poor effluent quality of municipal wastewater treatment plants in North China in winter.
By adding composite powder to the biochemical unit, the mixed liquor suspended solids (MLSS) was 10—
15 ¢/L, the sewage treatment capacity was gradually increased from 5.76 m’/d to 9.60 m’/d (the
corresponding actual sewage treatment capacity was 12.8X10* m*/d and 21.3X10" m*/d respectively), and

the hydraulic retention time (HRT) was shortened from 11.83 h to 7.11 h. In addition, the effluent quality
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indexes stably met the requirements specified in Comprehensive Sewage Discharge Standard (DB 14/
1928-2019) of Shanxi Province, and the average values of effluent COD, NH,—N, TN and TP were 22.8
mg/L, 0.39 mg/L, 6.85 mg/L. and 0.28 mg/L, respectively. The microbial community of each biochemical

unit was analyzed on days 30 and 100, and it was found that the microbial community composition

changed significantly. At phylum level, the relative abundance of Bacteroidota decreased from 37.76% to

15.99%, and the relative abundance of Proteobacteria was basically remained at 22.75%. However, the

relative abundance of Actinobacteriota increased from 14.77% to 37.88% and became a dominant phylum,

which enhanced the biological nitrogen and phosphorus removal. The pilot test results showed that HPB

technology had important application value for upgrading and expansion of municipal wastewater

treatment plants at low temperature.
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high-concentration composite powder carrier biological fluidized bed (HPB);

microbial community composition
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FAR A, FEAR AT GRS REE <10 °C, K
H<15 CORB X T BB, 431 R G0 sh A
Fg s Tk B rh gk KoK B AR 1k, B 58 Hobt bty
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Fig.1 Schematic diagram of AAO combined with HPB
process
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Tab.1 Process parameters of HPB technology
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Fig.2 Variation of water temperature and ambient

temperature during operation of the device
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Fig.3 Physical properties of composite powder carrier
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Fig.4 Change of sludge concentration during stable

operation of biochemical tank
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WHE R 14 215 mg/L, T-B0IV koK & %05 Y W vk
JE KA T, P MLSS We FE A 14 586 mg/L.
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XL RRE , I MILSS ¥ B 119 B I O R X6 H 7K K
T 1 AR o AP R, RYGE SVIETE
57.21~98. 11 mL/g Z 8] 50, F-34{E 4 71. 94 mL/g,
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Fig.5 Removal effect of COD
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LS AN, R GE b KOK I sh Kk, S 2tk
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Fig.6 Removal effect of NH,—-N and TN
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Fig.8 Differences of microbial community composition at

HPB-02

phylum level
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11.83 h4i%i k7. 11 h,

Q@  TETE KA E R AESL T, iR E
KK B s bR ¥ AT R a8 2 1L PE 4 (57K 256 HElhR
#E) (DB 14/1928—2019) , ;7K COD . NH,-N TN F1
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