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Abstract During low temperature in winter, the nitrification rate, denitrification rate and biological phosphorus removal efficiency of
activated sludge in the main biochemical process of wastewater treatment plant ( WWTP ) decrease significantly. And it is often
encountered that ammonia nitrogen, TN and TP are difficult to reach the discharge standard stably. The total design scale of WWTP
which needed to raise the discharge standard and treatment scale in Hebei province is 5. 0x10* m’/d, including the new part is 3. 0x
10* m*/d. Design effluent water quality is required to upgrade to A standard in the Discharge Standard of Water Pollutants for
Municipal Wastewater Treatment Plant in Beijing ( DB 11/890—2012). The WWTP is faced with problems such as low inlet water
temperature, low utilization rate of carbon source and high discharge standard. A combined process of " multi-step & multi-stage AO+
secondary sedimentation tank+high efficiency sedimentation tank+V filter+ozone contact tank+disinfection tank" is selected in the new
part. After the project is completed and put into use, the effluent quality is stable and up to standard. The average COD.,, TN, TP in
effluent mass concentration were (13.8+2.6), (7.1+£1.2), (0.1+£0.05) mg/L respectively. The direct operational cost is 1.36

[WREEHEA] 2022-10-24
[(E&WHE] hEBORHH LIRS (CSCEC-2021-Z-52)
[BIEEE] £W(1986— ), 5B W4, Sy TRIN, EZMETBEAHDKIE T LS P T AR, E-mail ; 18612925785@ 163. com,

— 168 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42 /No. 9,2023
September 25th, 2023

yuan/m’. The combined process has the advantages of technology maturity and stability, simple operation and good effluent effect at
low temperature, especially suitable for the construction and operation of high standard WWTP. The general situation of WWTP

design, process and its characteristics, main design parameters are introduced, the operation effect and economic indicators are also

analyzed, which provides certain reference for the design of similar high discharge standard WWTP.

Keywords low temperature
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R 1190 m/d, KFEH 99. 3% , B KisfT 12~
16 h, KIEJS I DRSS K BIRT 60% , 15 Vet i v
IKBESBEFENL 2 & V508 A Stk ALK LG , 4
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KikbR, 2021 4F 12 HJE—2022 4F 3 H Ik, #EK R
FEHE 8 CLAT , /KR EETE 12 °C LA M Rpges 6 H
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55.2 mg/L. TP Fitik &N 0.4~5.4 mg/L.SS Jii i
WIEH 63.2~167.0 mg/L, Hi/K COD,, . A% TN,
TP .SS i JE 4350 (13.8+2.6) . (0.3+0.1) |
(7.1£1.2) .(0.10£0.05) . (3.2+1.1) mg/L, 4
HKFE bR IR B bR A AR, B A B R G2 Xt
COD., A TN, TP SS 14 2 [k 2 43 5l ik 3
93.3% .99.0% . 82.5% .96.5% .97. 2%, % Bt %%
AO T 2FEARIR T IRER T A Ak RG22 BRACE ,
IR E PR B 2 K 2 AT B R S e
sEAL T RN 28R, AL RGN TN [)SF 34 LB R
IKF] 82. 5% , 1R % M BESE 8 T X% TN 19 25 B H A
Wi Z B 29 AO W AE Y BR I A= AL TVE th (1) Tk 2
BRUEMIZE &, sk T TP A9 Bk, P LB Rk 3
96.5% ., V RUUEIARGFHUSEH 1 s Ak FRE B SS &

B2 BEHiK COD, W K 53R
Fig.2 Influent and Effluent COD,

and Removal Rate

3 HEHUKE R B LR
Fig.3 Influent and Effluent Ammonia Nitrogen

and Removal Rate

B4 BEHK TN W R JBR A
Fig. 4 Influent and Effluent TN and

Removal Rate

5 K TP WRIEZ B EBRA
Fig.5 Influent and Effluent TP

and Removal Rate

B6 K SS WREE KRR
Fig. 6 Influent and Effluent SS

and Removal Rate
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TEHD HFERE R REZBEEZHR A0 T AW LIE
7o 53 MR R K o B, LROR T H AR T2
B XA B I A) 4 (2. 9 h) | SRS AR EUSE AR T 5
FIFHRANIN R AR IR, B K i I8 e 7545 2 A
ROFIH

7 AFETZE RSN &

Fig. 7 External Carbon Dosage of Different Processes
4 ZBFoH

I H OB S K AL BT BT RN 3.0 T
m’/d, Hrp oK E] () 2 J5 b BT (AL K
() | G2 Mt | 2 ok | L IR ) AR 4R
FromfLALHEE S K 2.0 5 m’/d, BRI R 5.0
Jiw’/d, s KA TR A 15 295. 60 J1
JC, S HH AL 31 748,23 m’,
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Horr ) 25 R AR 2R R 0.44 5T/m’, K HL B R 0. 69
Ju/m’ J5IRALE 2 0.09 JC/m’, T AR A 3 N
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ZHEH, ATLASEELRS TP SSCOD,, MG I Bk, 78
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ERT5 KA BE T 132 4 3 BE S s A7 A 3 T 2R
PR AR A b H 509 &

S 30k

[ 1] SRS, wbmk K5 K S BRUmR H b3 i 50 K JsHE X 5]
ML), HOKEAR ) 2022, 41(s2); 111-114, 126.
GUO Q. Impact of high standard effluent on the realization of
carbon peak and carbon neutrality target of WWTP and analysis of
emission reduction measures[ J]. Water Purification Technology,
2022, 41(s2) . 111-114, 126.

[2] Z=&#, b7, /&, %. MBBR#4 MBR I FAILILILE
FHERRRAETS K], T EZRKHEK, 2022, 38 (14): 77~
83.
LI Z C, XIAO N, LIN M, et al. Application of MBBR coupled
with MBR process in a stringent discharge standard wastewater
treatment plant in Northeast China at low temperature [ J]. China
Water & Wastewater, 2022, 38(14) . 77-83.

[3] XIBeH, Ral, &%, & MRBHTEK) BN E SRR T
LR BRBEBGE N HI[T]. ok BR | 2021, 40(5) : 118-123.
LIU X J, WU D, JINT, et al. Application of modified BIOLAK
process for improvement of nitrogen and phosphorus removal in

low temperature municipal wastewater treatment plants [ J].



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42 /No. 9,2023
September 25th, 2023

Water Purification Technology, 2021, 40(5) . 118-123.
Farite, s, VKB H AR LR R E R i
FLI]. ESKHEK , 2022, 38(6) : 86-92.

JIANG F H, ZHANG X Z. Design and operation of upgrading
and reconstruction project of a WWTP using Biolak process [ J].
China Water & Wastewater, 2022, 38(6) : 86-92.

BORE, THE, VPSR, . WS KAL BT i R R4/
/AR T Z PR B IECRN ST iR A I AU RE LB (] PRI
1S 5BiR, 2022, 44(6) : 7T77-781.
HUANG T Y, WANG F S, XU X Y, et al. Denitrification
performances comparison of modified AAO process in urban
wastewater treatment plant by two pathways of carbon source
supplement[ J ]. Environmental Pollution & Control, 2022, 44
(6): 777-781.

BV, OO, B Rk MIX S BTG KA )T TR
Wit HiE17[ 1], HKEAR, 2020, 39(11) : 39-43.

JINT, MA'W M, YANG H. Engineering design and operation of
a township wastewater treatment plant in developed industrial
region[ J]. Water Purification Technology, 2020, 39(11) ; 39—
43.

IR, =5, e, . R A%/0 T AR /N BRI
FBRBERIR LR ], Tk AR R, 2022, 42(10): 46~
52.

[10]

HUBM, LIL, QI Q, et al. A review of modified A%/0 process
for nitrogen and phosphorus removal from low C/N wastewater
[J]. Industrial Water Treatment, 2022, 42(10) : 46-52.
K, A ARIRXT T BT K AR P Ak 3 e R L]
HoKHAR | 2022,41(6) ; 24-29, 38.

ZHANG T, YU R. Influence and countermeasures of low
temperature on biological process for municipal wastewater
treatment| J ]. Water Purification Technology, 2022, 41(6) .
24-29, 38.

XK, b e, SR, 45, R ATvE b +1R)2 mRcs e 7
VoRITRIEAL B[], T E KK, 2021, 37(24): 82-
86.

LIUT S, YANG S X, WEI X, et al. Application of high-
efficiency sedimentation tank and hydro-clear shallow media rapid
filter for advanced treatment in a wastewater treatment plant[ J].
China Water & Wastewater, 2021, 37(24) . 82-86.

TR, W UE M S g 2 A T 2 AT K AL BT R AR HE
R[], HOKEAR, 2022, 41(s2) : 66-70.

TAO J. Application of high-efficiency sedimentation tank and
filter combined process in ultra-low total phosphorus emission in

WWTP[ J]. Water Purification Technology, 2022, 41 (s2):
66-70.

(3% 87 W)

[19]

[20]

[21]

T, BOET, WEE, & EZRAERAFRRAT 2R

KA MERESHT (], PAZRIE Tk R2E244)k, 2017, 49(10) .
182-188.
LI D, CHEN G Y, ZENG H P, et al. Start-up and

denitrification performance analysis of CANON process in a
continuous flow reactor [ J ]. Journal of Harbin Institute of
Technology, 2017, 49(10) . 182-188.

HEMG, &I, XS, 55, G EUB0RL TS P Ak B 505 B R
MR T ], VPO TR 22254, 2017, 38(5) : 63-69.
XUAN X P, ZHAO Y, LIU Z W, et al. Advances in the
treatment of landfill leachate by aerobic granular sludge [ J].
Journal of Jiangxi University of Science and Technology, 2017,
38(5): 63-69.

B, A, R, SRR A = BB BRI 5T
R[], HEES R, 2020, 32(1): 130-131.

LUO B, HUANG A S, CHEN H L. Research progress of short-

range nitrification and denitrification ammonia nitrogen removal

[22]

[23]

technology[ J]. Environment and Development, 2020, 32(1)
130-131.

B, L, BRI, SF A RAIURG  [R) AR AL A R SR
M EBRBE )], PEPREERE, 2022, 42(3) ; 1113-1119.

LI D, LI Y, LI Y M, et al. Simultaneous nitrification and
denitrification of aerobic granular sludge for nitrogen and
phosphorus removal [ J ]. China Environmental Science, 2022,
42(3). 1113-1119.

BN, B0, SRR oS F R R YL 9
AR NRRES YIS B AL )]. s Tl k%
2F4R, 2020, 46(11) ; 1283-1290.

CULY W, WANG H H, JIN C L. Selection of endogenous
polymers accumulating bacteria by aerobic feast/anoxic famine
mode and realizing denitrification by endogenous polymers|[ J].
Journal of Beijing University of Technology, 2020, 46 (11):
1283-1290.

— 175 —



