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Design,commissioning and operation of dairy wastewater treatment project
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Abstract: A sewage treatment plant with a treatment capacity of 10 000 m’/d was designed for dairy wastewater from an
enterprise in Ningxia. The combined processes of fine grid, pretreatment unit for regulating water quality, two-stage
anaerobic+A/O biochemical treatment, coagulation sedimentation and V-type filter were used to treat the dairy wastewater
of this enterprise. In the treatment process, the anaerobic seed sludge was activated by adding independently developed
engineering bacteria and medicament to speed up the start-up of the anaerobic reactor. In order to reduce the impact of
scum on the sewage treatment system , air-floatation was set at the front end of each stage of anaerobic reactor to control
the formation of a large number of scum in the anaerobic digestion process, and the scum discharged by air-floatation was
anaerobic digested. When the denitrification carbon source was insufficient, the carbon source was supplemented by
exceeding part of the flow from the intermediate tank to anoxic denitrification tank. After 45 d of commissioning and
operation, the sewage treatment system operated stably, the pollutant removal effect was good , and the effluent quality met
level 1A discharge standard of Pollutant Discharge Standard for Urban Wastewater Treatment Plant(GB 18918—2002).
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Table 1 Design inlet and outlet water quality

COD/ NH, =N/ TN/ TP/
i H (mg-Lil) (mgA-L’l) (mg-Lil) pH (mg-Lil)
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'

k| 4 K ] 1 i e R s ] 2407 | DK | UASB R 2881 A/O |-
3 [} i i s

[Grramie] e,
4 ]

— V5K
----- > SR
————— > P

1A
PRSI IE B A 1 - T R it | 2075 e || Bt e |

HATHEI = P ] ki [ VL

Bl EK4EIZRE

Fig. 1 Wastewater treatment process flow chart
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() ZUAE M - 2.4, BB 1 £ P9 2 9 = IO A i A%
AP 2 mm , B 5 BT A 210 m/h, DIEE 0.55 kW,

() BRI 24, B R5F 14.9 mx16.0 mx6.0 m,
BRAERTI5.2 w* K SEE IR 3.4 he B3 BTHH,
2MH 145, B i 290 m*/h, T E 22 kW, 3% 72 16 m.,

(3) Wb« 141, ] 30.0 mx21.5 mx8.0 m, A 5L
254 966.5 m*, K S5 R BF ] 12.0 he &2 5159,
L1, A7 E 100 m*/h, HE 7.5 kW, %7 15 m.

()P4 .24, 40 R~ 30.0 mx17.5 mx
8.0 m, A A A 3 675.0 m*, /K J1 15 B I} [A] 12.6 h,
BARAMBE2 GG R, U 1&, B 67 & 250
m*/h, ) #22 kW, 45 18 m.

(5) I#RIF 3 A MERIRF LG4
i 150 m*/h, )R 21.15 kW .,

(6)2#TF 3B MEBARTF LG4
3150 m’/h, PR 21.15 kW,

(T DRAAAED s : 340, B2 RS) 20.0 mx18.5 mx
8.5 m, AT L Z L2 775.0 m?, K Sy 45 B E ] 20.0 b, 5
PbERURL ., A2 BRI L L&, G 130
m’/h, IR T.5 kW, %2 12 m,
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(8) a2 40 , BAZH )5 30.0 mx9.0 mx4.0 m,
HHAE675.0 ', K IE IR 3.2 he BAE2 AW
V55 A R 250 mi/h, IR 22 kWL IR 18 m.,

(9)UASB Wi #i: 6 2, Iz T, B4R 8.8 mx
22.7 mx9.5 m, AREEA 1 683.0 m*, /K JJ#5E R I H] 24.2 h,
TP R RS Iy B R G5 AK RS HER RS AASR
WHERGE ., 6 AU, 334, A TR 180 m*/h,
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(10)A/O it :3 20, JF itz A7 . B2 ) 21.5 mx
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BB E] 4.9 h; O B B 4145 30 B 2 220.0 m?, K 745
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9B, BAAINER3.0kW; A/O M XML A 6 &,
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3.68 m; X HETR AU BE AR 3 4261,

(11) =Pt : 341, I8z, 4R D 16.0 mx
4.5 m, @, UUUE 71 ff ¢=0.69 m*/(m®-h) o ¥ &l Y&
HL3%,D=16.0m.
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BEBRBEM 2 3 65, BB i 25 m/h, J)%E 1.5 kW,
P10 m; I PRBEMHEIE R 3 &, B 5 i & 25 m'/h,
15 kW, 7R 10 m; W HRHL3 G ,D=6.0 m, I
FOTS kW, IR AWMV 3G, D=12 m, Y F
2.2 kW, %3 50 v/min; B Z BB FEHL3 G, D=1.0 m,
)% 4 kW, 5 61 v/min; BHE HERHEFEARF 72 m,

(13)V BIgeus . 340 , 17, BgH RS 3.0 mx
6.0 mx4.5 m, PALZH i P8 AN 18 m?, P 7.72 m¥/h. 7K
FC)2 IERHZE 435 R F B A R BERDAE ekt R
Wk ARG £,

(1) J5 P 4 - 2 2, 3 41 R 5F D 8.0 mx
4.5 m, H AT 200.0 m®, ¥ 45 i A > 12.0 .

(15) FHEHEAIh 2 24, 621 T, R5F9.8 mx21.9 mx
9.5 m, B AT R 3 825.0 m?, 1T i 452 B I (A] 30 d.
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Fig. 2 Pollutant removal effect
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Table 2 Effluent quality of main structures

WSO NN NI
R 4 000~5 000 — 70~90 10~15
RAEAEYIE  1200~2000  50~70 70~90 10~15
UASB 150~250 50~70 70~90 10~15
S <35 <15 <15.0 7~11
V g <35 <1.5 <15.0 <0.5
ES <35 <1.5 <15.0 <0.5

& 2 S 2 AT 15 K A B R R as A T AR e, T G
Y1 EBRBCR B . A0 BEHIK NH, =N TN 5 R0 4k
KBRS AS — 3, Hyak B O TS K b B85 e ik
TFRE)(GB 18918—2002) — 2% A brifi .
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W H B 1.544000, o 898 114408,
BB 3400 T3 00, T3 9% 969.8 T1 T, 81T
P 1.8570/m*, P L 2% 1.0 8/m?’, 255 (PAC .PAM)
#%0.6570/m’, N T.%% 0.2 70/m’,

5 #ig

(D)3 T B ARBEH N 10 000 m?® (19 3, 56 R 7K 4b
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VE VR A T LA KA T AR B, 4t 45 d
HYIEIRIZ AT, R GE KK BTk B (i BE TS K A B
Ye W HEBOhR ME ) (GB 18918—2002) — 2% A HE il Ar i

(2) 38 3 X6F A 775 e 15 A 7 35 Ak A DR A Ak, S
T s R IR N A R . T4 40
KW, 0 4% 38 17 82 e, IR A B COD H #E 7K 1Y
4500 mg/L 247 TR 200 me/L A2 47, 5 0 R ke 78
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—188—

HERCEESK
(4) ARk 2L B2 K K TR e, 7 B DR A B I i
H S B I AL A 8B L RS A A P JSOR 77
W, G fif HX 75 7K Ak PR GE 09 AS I R2 0 (] IR 25 B 750
SITGRY o 7R R R AR A, TR BR 30% 72
AT,
S &k

(1] BE/NIR W /N 2D . FLA Tl B2 K A Wy b BT 20T 50 i
JELT]. AR Ab B R ,2015,41(6) : 1-5.
KANG Xiaohu, ZENG Xiaoying, LI Shiweng. Review of the re-
search progress on biological treatment process of dairy industry
wastewater[ J 1. Technology of Water Treatment,2015,41(6):1-5.
[2] 055, #a% . HUSB: 8t R % SBR L2 Ab BRFL G WK 1], Tl ok
fb 3 ,2020,40(1) : 105-107.
LIU Yong, WEI Hao. Application of HUSB: Modified SBR process
for treatment of dairy wastewater [ ] |. Industrial Water Treatment,
2020,40(1):105-107.
SRR, TR AR, AR, 2 L R K DR SR N PR Bl B
URLTG JeIE L)]. Tl k4B, 2020,40(11) : 66-69.
FAN Junyang, ZHANG Shanlin, ZOU Haiqing, et al. Quick start-up of

—
w
[}

the anaerobic reactor for dairy wastewater and the formation of granular
sludge[ J1. Industrial Water Treatment,2020,40(11) :66-69.
[4] XVFHE, RIEA AT A5 — Bl 45 B R Y DEM2 X RS I 4%
PR ST IEL) ] FRERE 5 R, 2020,43(12) : 137-142.
LIU Baohui, WU Zhengjie, PIAO Zhe, et al. Research on the rapid
start-up of anaerobic reactor by a kind of compound bacterial agent:
YDEM2[J]. Environmental Science & Technology, 2020, 43 (12) :
137-142.
WLLA R A TR TS KT AYO T2 W A R AR
el [J]. o E 4R HEK ,2021,37(6) :102-106.
FENG Hongli, ZHAO Mengyue, DING Shuzhe. Optimal control of

—
W
[}

biological nitrogen removal in A*/O process of WWTP [J]. China
Water & Wastewater,2021,37(6):102-106.

[EHEB ] #5(1996— ), i+, E-mail:sunhao678@yeah.net, il
HAE# AN - H% . E-mail:piaozhe@yzu.edu.cn,
[KFEEHE] 2022-07-23 (& ki)



