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Abstract: This paper analyzed the enhancing effect of suspended packing media on the biological
treatment systems in two large-scale wastewater treatment plants. The addition of suspended packing
media had little effect on the removal capacity of organic matters, but improved the impact resistance of
the system. The addition of packing media promoted the enrichment of nitrifying bacteria, but the species
of bacteria was affected by the location of packing media. The packing media in the front section of the
aerobic tank was conducive to the enrichment of ammonia oxidizing bacteria (norank_f__JG30-KF-CM45
and Ellin6067), while the packing media in the back section was conducive to the enrichment of nitrite
oxidizing bacteria (Nitrospira). The suspended packing media increased the diversity and abundance of
denitrifying bacteria in the system, and enriched the aerobic denitrifying bacteria (Hyphomicrobium,
Flavobacterium and Dokdonella), which improved the nitrogen removal performance of the process to a

certain extent. In particular, the suspended packing media was easy to achieve the enrichment of
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denitrifying phosphorus accumulating bacteria (DPB), which increased the proportion of DPB in

phosphorus accumulating bacteria (PAOs) up to 71.3% or more.
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Fig.1 Removal of organic matters and nitrogen pollutants during the long-term operation of WWTP A and WWTP B
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Fig.2 Distribution of functional bacteria for nitrogen and
phosphorus removal in WWTP A and WWTP B
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SAUR/ | SPUR,/ | SPUR// SPUR

B (mg-g" | (mg-g" -g7'SS- v
" nee mgg " | (me-g SPUR,/%
SS-h™) SS-h™) h)

AT F R
. 2.52 3.47 4.87 713
{5ie

A {5+ 579 B 70 B
Uk ' '

B/ Tk
. 1.63 0.84 1.00 84.0
15k

BT 1.75 — 1.28 —
Uk ’ ’

T S0 2 AR 5 K AR BB 43 B B SCHRECHE X L
AL, BT SEURE O A Py b H AR GE A Bk 22 07 T 1) 5
PAE R, HSRAR RN 5 B s A 2 DIA G . s Ak i
AEAE TR, i BURHEC BN T 4 S0 v B 5 4 B4
T 15 G 9 B AL it B ), B BEURL B4R N
THFAAMRT B, X — SRS AN B T SND &40, ik
Al DPB 1) & AR S — B P, % e [ 75 7K Ak
T8 i A AR K Bl R 2R T R R BR i R
AEEE X,

3 “Z#

©  BomEFFERHE R T RGP PL T
rhiti BE T, IFAE — PR b T RS AL TR L AR
NH, =N EBRRIETH T 11. 9%

QB IFEURHE L S0 Hh (4 BN A7 5 e A=
Py R i A T B0 R 2 EORMAE T 4 S8 M BT BOA B T
AOB (norank_f__JG30-KF-CM45 il Ellin6067) f) &
£ LT JE BOWATF NOB(Nitrospira ) W) & 4

@  BOMEFERHE S T RS DNB R
FURp 2, I & 4 T b 4 SO A6 T (Hyphomicrobium
Flavobacterium F1 Dokdonella) , ¥& /5 T 1. 25 09 Bt &
PERE .

@ BIFHEARMESE T DPBAE RGP E &l
1% DPB/PAOs ik 71. 3% M VI L.

S
[ 1] WS, WAl , WHAHE, S5 RS K AT BT

(2]

[3]

(4]

(5]

[6]

(7]

(8]

« 82 -

s SR AT TS I [T ], 4K HEK, 2022, 38
(6): 20-28.

CHANG Yaofeng, XIE Jiawei, XIE Junxiang, et al.
Research progress on upgrading and reconstruction
technology of urban sewage treatment plant [J]. China
Water & Wastewater, 2022, 38 (6) : 20-28 (in
Chinese).

e, IR, INGERT, A R HURR TG KR
YAk B SEPRAE B A< () ). TR E g KR, 2013, 29
(8):5-9.

HAO Xiaodi, AN Zhaowei, SUN Xiaoming, et al.
Effect of suspended carriers on enhancing biological
wastewater treatment [ J]. China Water & Wastewater,
2013, 29(8): 5-9(in Chinese).

JIANG J, ZHOU Z, JIANG L, et al.

Bacterial and

microfauna mechanisms for sludge reduction in
carrier-enhanced anaerobic side-stream reactors revealed
by metagenomic sequencing analysis[J]. Environmental
Science & Technology, 2021, 55(9): 6257-6269.
HUANG X, DONG W, WANG H, et al. Biological
nutrient removal and molecular biological characteristics
in an anaerobic—multistage anaerobic/oxic (A-MAO)
process to treat municipal wastewater [J]. Bioresource
Technology, 2017, 241: 969-978.
FENG J, ZHANG Q, TAN B,

community and metabolic characteristics evaluation in

et al. Microbial
start-up stage of electro-enhanced SBR for aniline
wastewater treatment [J]. Journal of Water Process
Engineering, 2022, 45: 102489.

FRATT, RTE, BER 5, 5. MBBRJH T F 15
KT SR AR B Z AR A [T ). E gk HEK, 2020, 36
(7): 101-107.

GUO Lifang, ZHU Yufeng, TENG Liangfang, et al.
Analysis of denitrification efficiency of a wastewater
treatment plant in South China enhanced by MBBR [J].
China Water & Wastewater, 2020, 36(7): 101-107 (in
Chinese).

Ry, Sl Bk, %, HI57K) Bardenpho—
MBBR ¥ IV 28K S AR e 20 A [ ). P 25 K HEK
2019, 35(11): 33-39.

TENG Liangfang, WU Di, ZHEN Zhijia,

Upgrading and reconstruction to meet quasi class IV

et al.

standard of surface water by Bardenpho—-MBBR in a
[J]. China Water &
Wastewater, 2019, 35(11): 33-39(in Chinese).

WA, WAL, AR, AF . BOMBURLG R Y

waslewater (reatment plant



www. cnww 1985. com

EWA, S AR T R A B KA B T iE AT G T TR IR AL AR

H40% FHoH

[10]

[11]

[12]

[13]

S5 L B R B A AR T LT ],
%, 2021, 41(1): 207-213.

HUANG Chong, YUAN Linjiang, NIU Wanxia, et al.
Effect of

el PR 55

dosing suspended fillers on microbial
community structure and investigation on variation in
water quality [J]. China Environmental Science, 2021,
41(1): 207-213(in Chinese).

Fei, G, RAELE, 4. MBBR AT I P A5 K
JTERARBGE RO AT (T]. P E G K HEK, 2018, 34
(15): 6-11.

WU Di, ZHOU Jiazhong, ZHENG Zhijia,
of MBBR process to
reconstruction of WWTP in Shanxi Province [J]. China

2018, 34 (15) : 6-11 (in

et al.
Application upgrading and
Water & Wastewater,
Chinese).

A, BIRA, R, 4F . MBBR7E U B 57K
J AR IR AR AT LT ). Tl K ARHE, 2023,
43(8): 1-15.
LI Zhiwei, ZHAO Zhidong, QI Xueling, et al.
Application analysis of MBBR in a wastewater treatment
plant of Tibet with low temperature [J]. Industrial
Water Treatment, 2023, 43(8): 1-15(in Chinese).
skdbdlh, ARG, THSFE, % . MBBR T ZH THE1L
oG K T R bR g AL RE o AT ()] T E 2 K HEK
2020, 36(15): 78-85.

ZHANG Jingjing, YANG Cuichun, DING Penglin,
et al. Efficiency analysis of MBBR process applied in
upgradation of a wastewater treatment plant in Tangshan
[J]. China Water & Wastewater, 2020, 36(15): 78-85
(in Chinese).

U, NG, EIEE . BORE AYO TR AR
(3. %kdEAK , 2004, 30(9) : 50-52.

DONG  Bin, ZHOU Zengyan, GAO Tingyao.
Nitrification character of moving bed A*O process [J].
Water & Wastewater Engineering, 2004, 30(9) : 50-52
(in Chinese).

WANG K, ZHOU C, ZHOU H, et al. Comparison on
biological nutrient removal and microbial community
between full-scale anaerobic/anoxic/aerobic process and

its upgrading processes [J]. Bioresource Technology,

[14]

[15]

[16]

[17]

(18]

[19]

2023, 374: 128757.
CHEN H, ZHOU W, XU Z, et al.
phosphorus removal by GAOs and PAOs using nitrate

Nitrogen and

and limited oxygen as electron acceptors simultaneously
and the impact of external carbon source in the anoxic
[J].
Engineering, 2021, 9(6): 106520.

CAO J, ZHU Q, ZHANG T, et al. Distribution patterns

phase Journal of Environmental Chemical

of microbial community and functional characteristics in
full-scale wastewater treatment plants: focusing on the
influent types[J]. Chemosphere, 2021, 281: 130899.

ZENG S, SUN J, CHEN Z, et al. The impact and fate
of clarithromycin

in anaerobic digestion of waste

activated  sludge  for  biogas  production [J].
Environmental Research, 2021, 195: 110792.

TREH, AL, A, A (Rl EOR R B AR R S K
U SEUORL TS P A BR B (1], PRI, 2020, 41
(8):3707-3714.

ZHANG Yujun, LI Dong, LI Shuai, et al. Nitrogen and
phosphorus removal from domestic sewage aerobic
granular sludge under intermittent gradient aeration [J].
Environmental Science, 2020, 41(8) : 3707-3714 (in
Chinese).

XU X, LIU G H, LI Q, et al. Optimization nutrient
removal at different volume ratio of anoxic-to-aerobic
zone in integrated fixed-film activated sludge (IFAS)
system [J]. Science of the Total Environment, 2021,
795: 148824.

ZHANG M, ZHU C, PAN T, et al. Elucidating sludge
characteristic, substrate transformation and microbial
evolution in a two-sludge denitrifying phosphorus
removal system under the impact of HRT[J]. Journal of

Environmental Management, 2020, 262: 110391.

« 83 -

YEE B : LA (1973- ), 2, I, T, &
T ARID, BN T5 KI5 Je Ab R TR R
A 7 TH AR SR
E-mail: wanglihua73@aliyun.com
Y5 HHA:2023-04-13
& B H #1:2023-04-25
(4l - TRt th)



