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Example of wastewater treatment project in soybean products industry
ZHANG Jinfu, LI Ruifang, LU Jianbo,ZHANG Xian,ZHANG Yangyang
(Henan Lvyun Environmental Protection Technology Co., Ltd., Zhengzhou 450052, China )

Abstract: A food plant mainly produces soybean products such as beancurd, skin of soybean milk and sauce pick-
led bean product, and the production wastewater discharge is 500 m’/d. The production wastewater has the charac-
teristics of high COD, high ammonia nitrogen and suspended solid content, many dregs, easy acidification and
good biodegradability. During the wastewater treatment process, the water quality and quantity fluctuate greatly.
The mass concentration of COD, BODy, NH,-N, SS and pH were 9 000 mg/L, 5 400 mg/L, 100 mg/L, 2 200 mg/L
and 6-9, respectively. The microfiliration+air flotation+anaerobic reactor+Bardenpho process was used to treat the
soybean production wastewater. After commissioning and operation, the system had reached a good and stable
operation, with high removal rate of pollutants. The effluent quality could meet the requirements of first-class stan-
dard of Integrated Wastewater Discharge Standard (GB 8978—1996). Engineering practice showed that the process
had the advantages of stable and reliable treatment effect, low investment cost, simple system management, easy
operation, low operating cost, small area, obvious environmental benefits, which can be promoted. The biogas
produced can be used in the boiler of plant without secondary pollution, which has good economic and environmen-
tal benefits. It provides some reference for the same type of wastewater treatment.
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Table 1 Inlet and outlet water quality

0 BOD./ " o NH.-N/
SH - COD/mg-17) (LU S8 L)
il 8 000~9 500 4 200~5 800 1 000~2 500 100~200
HK <100 <20 <70 <15
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Fig. 1 Process flow of wastewater treatment
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(DRSS . RSFR 2.0 mx0.5 mx2.0 m, B 45
P, 0l R 2, LB . SR FALAR A% B, AS 5 AR 0T, A
M5 0.5 m, B 25 B 4 10 mm , T84 0.75 kW .,

()P M. R 7.0 mx7.0 mx5.0 m, AIRELEH
R, 18, A ROKTE 3.8 m, AALZA T 186 m®, 12 BE 1)
[ 8.9 h, WHFE 24,1 H 14, i & 25 m’/h, % 2
15 m, W43 kW, e A o FLIE A, 5 i
L RAL .

() TLUEML . BRAN B IE L5 M, 1 =X RFh
D1.0mx1.5m,1 H. LIS m’, R H %35 5 r/min,
IR 1.1 kW,

(4) VAL BN B 454 , b | =0, R~ R
4.65 mx2.95 mx2.48 m, 1 5. K 6 m'/h, B fF
B I [E] 0.8 h, 7K 3 KT 7 47k 3.8 mY/(m*-h) , Pp R
7.5 kW, BCERSFEMME D 0.5 mx1.5 m; it £ 75
PLLHES R 0.14 m, JE 77 0.7 MPa, %8 PAC il 245 2%
BOE BN 50 mg/L, IR 0.75 kW, % E PAM il
ZREE 1 E N3 me/L, Y1F0.75 kW,

(5)IREETIIEM . K1 A 12.0 mx2.5 mx3.5 m, 4
T2 e B 18, A AR 93 m?, 15 B8 s ]
45h, WHEPACIZHE 1 £, &N 50 mg/L, U)K
0.75 kW, B'E PAMMZ5AEE 14, /& 3 mg/L, M)
#0.75 kW,

(6)Hria sk it . R F R 12.0 mx2.5 mx3.5 m, 4
a2 o, 1R . AT R R 90 m?, {55 B
B 43 h, WEEEAIEG,2H 246, WE 10 m/h, %
10 m, )3 0.75 kW, b N IA ZZRMAKE & Bl E
BERG ., WEBRMAREE 1E, 03075 kW,
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WEB KRS 1 G, U% 0.85 kW, it i H #&
0.26 m.

(7)) DRASCN % o Bk 5M Bl B 4544, 1 | =X, S
RSED 7.15 mx8.5 m,2 J . ARAE 682 m’, 1% 8
ff[E] 32.7 h, COD & A fif 3.12 kg/(m’-d) o i 7KK
AT R E AL AT KA U i A
Sy B R OKBHRE . AW E AR IR E 4
B2 24 MR N25 m/h, RS m, IR 1.5kW,

(8)Bardenpho T 253t MR &S 1, T =0, R
28.5 mx7.3 mx5.5 m. ARUAEM1040.2 m*, 73 Gk X
FHFAAIX, AR XA 350 m?, IF4E X 251 690.235 m’
K 145 B ] 49.9 h, B MLSS V5 Y2 f fuf (LA COD 3)
90.192 kg/(kg-d) o BE X NIEKIER A 45,2
F15 KW, R EHA£0.26 m. IFRIX IR AR 280 &,
BWRWAL3 G2 145, K&K 5.56 m"/min, KUE K
55 kPa, DI N 11 kW, WRIEE 4G 2H 24, i
40 m*h, 10 m, THK 2.2 kW,

(9) ¥t . RN5FH 5.5 mx5.0 mx5.5 m, S5 45
P, 4 RS, 1 SRR 0.76 mY/(m*+h) o &5
MR 24, 1 14, i 30 m¥h, % 15 m, %
3kW.

(10)75 98t . R 5F R 4.0 mx4.0 mx5.0 m, B4 45
LR, 1, ARAR62.5 m* . K IER A 1 &,
A E2034m, R 1S5kW, BETIFE2E6, 114,
WE N 25 m'/h, SR 10 m, PJF 1.5 kW,

(DB, 1), G IRZ5H , R SF 2 16.0 mx
5.0 mx3.5 m. HCE HIEHL TEHL B R IAAL 2y
REE AT AE FCHAE . BRE R UEAL 12, ok R T
F30m?, HE7.5kW,
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Table 2 Monitoring results of project operation

COD/ BOD./ NH,-N/

i H (mg-1") (mg-LS’]) (mg+171) SS/(mg-L7™")

JEK 8 000~9 500 4 200~5800 100~200 1 000~2 500
kb B 5200~6 175 3200~4640  98~196 200~500
PR N £ 832~988  352.8~371.2 93.1~186.2  200~500

Bardenpho T. 7 83.2~98.8 17.6~18.56 9.31~14.6 40~97
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0.78 JC/to 47 T HIEIt3.14 J0 /.

6 4&it

SRR P S SN S iV & o &5 N £
BLTS G Wy i vy, BIF ) & ] AR AR R . T
TS e R BH | 2 B8 + /0T + TR BB UL U + IR S S L 4 +
Bardenpho I 25 4b B 5 H 7K 35 B (V5 /K 25 & HE bR
#E) (GB 8978—1996) ' ML i Ay — ZHF AR 1 25K

L BAT K RORFRE AT 56, 809 98 I, COD
EBRFE S WOL A, R b3 R A R R S B,
bR X 85 A, R0 0 g B AT e T AL

b, PR AR N g 78 AL BTG K B v 2 R
879 m®/d {1 <, Ak B IS W] HI T b ] 2K i AR K Az
FEE A, A Re IR, B AR m AT M E

2% 30k

(1] FAEM, AN BE, Mo dl, . S5 KA T 2880 1], T
Ak AR EE, 2021, 41(10): 14-21.
WANG Yanlin, SUN Qikang, YANG Zhenjian, et al. Discussion
of the treatment technology of soybean wastewater [J]. Industrial
Water Treatment, 2021, 41(10): 14-21.

[2] Jugg, X, 487, 55 . LMK AL BT RBETHSE0 K A Bir (]
T E 4K kK, 2019, 35(4): 106-108.
YOU Xin, LIU Haiyan, ZOU Lei, et al. Design and analysis of a
soybean wastewater treatment project[ J]. China Water & Wastewa-
ter, 2019, 35(4): 106-108.

[3] 2k, 2=/ . il Sl B K AL B TR LD . 47K HEK , 2008, 34(9)
64-66.
LI Lin, LI Xiaoming. Soybean products wastewater treatment
projecl[ﬂ- Water & Wastewater Engineering, 2008, 34(9) :
64-66.

(4] 2T, Brafl, 2, % Sl G PRSI TR SEEIT]. b E g
KK, 2011, 27(10) : 79-81.



Tl KA 2022-12,42(12) KRR, T H R AT E KA T A LA

LI Ning, CHEN Yunxiang, JIANG Tao, et al. Engineering case on 2010, 23(6): 28-30.
treatment of bean product wastewater[ J]. China Water & Wastewa- [7] ®EAWE . UASB+XL AT S A ) 120 40 38 S W5 4 2 K [0 ). 3R 8%
ter, 2011, 27(10): 79-81. R4z, 2011, 24(6): 45-47.

[5] R, BEMG, BRMR ., 45 . UASB b P & vk 5 A ML & % KB 4T HAN Dongni. UASB + two slage aerobic biological process for treat-
B iFgE (7], Tk KA, 2010, 30(10): 70-72. ment of wastewater from milk products [J]. Environmental Science
ZHU Lehui, CHENG Peng, QIU Jun, et al. Research on the operation and Technology, 2011, 24( 6): 45-47.
characteristics of treating wastewater from organic food production by
using UASB[ J . Industrial Water Treatment, 2010, 30(10): 70-72. [1EERE ] KM (1983— ), m & TR . HL3%: 18134730883,

[6] Fruk, #rik, T, G3hn T K ab B2 B K ia 17 [T]. S8Rt E-mail: fuwork@163.com, i iE & « 555, TR0,
$£, 2010, 23(6) : 28-30. E-mail: 1160604737@qq.com o
QI Bin, JIN Na, WANG Jing. Practice and operation of treatment [WFS B HEI] 2022-10-18(B B FR )

of soybean wastewater| J|. Environmental Science and Technology,

(E#EF1057)

(7] 2R W00, DR OG5 . PT A 2 805 Y W v s Ak 75 e 1 A= GAO Yongbao, GAO Fei, WU Peng, et al. Kinetics of methane
(7], 388 T R4 ,2015,9(7) :3325-3331. chlorides degradation by aerobic microorganism [J]. Journal of
LI Juanying, HU Qian, CHEN Meina, et al. Inhibition of selected Wuhan Institute of Technology,2014,36(2) :20-24.
antibiotics on nitrifying sludge[ﬂ. Chinese Journal of Environmen- [13] o am i, o [ 4 . K5 el TRECTF M) [M]. 2 . bt . s 45
tal Engineering,2015,9(7) :3325-3331. HH R, 2004 :68-72.
[8] HENRIQUES I D S,LOVE N G. The role of extracellular polymeric GAO Yanyao, GU Guowei. Water pollution control project [M].
substances in the toxicity response of activated sludge bacteria to 2nd ed. Beijing: Higher Education Press,2004:68-72.
chemical toxins[J]. Water Research,2007,41(18):4177-4185. [14] FHET okt WG, 45 . X GRE TR 0 1 28 W e fik 3 ) 2 e
(9] Zei, 1o it ffe, ok ok B . A5 PRGBS N 2, 4, 6- = S 1 19 A WEMEBLAIBE L LT ]. FREERES:,2009,30(7) :2136-2141.
IR T]. R B TR ,2021,39(11) : 83-88. WANG Yanging, ZHANG Jinsong, ZHOU Jiti, et al. Kinetics and
LIANG Bin, FENG Shimin,ZHANG Yongming. Acceleration of 2,4, mechanism of 4-aminobenzenesulphonate biodegradation [J]. En-
6-trichlorophenol biodegradation through aerobic and anaerobic vironmental Science,2009,30(7):2136-2141.
condition alternation[ J]. Environmental Engineering,2021,39(11): [15] SAVAGE K N, KRUMHOLZ L R, GIEG L M, et al. Biodegrada-
83-88. tion of low-molecular-weight alkanes under mesophilic, sulfate-
[10] SHANG Haitao, YANG Qi, ZHANG Yang. Kinetic models of di- reducing conditions: Metabolic intermediates and community pat-
chloroethylene biodegradation by two strains of aerobic bacterial J]. terns[ J]. FEMS Microbiology Ecology,2010,72(3) :485-495.
Biomedical and Environmental Sciences,2011,24(3):261-267. [16] ATTARIAN P, MOKHTARANI N. Comparison of co-metabolic
[11] BR¥eoK , INEE A I, A5 . Jk T B30 A A58 0 14 il 34 7ih A ) and direct metabolic biodegradation of MTBE : Monitoring main in-
fit sl SR wEsE ()], AhAE T,2010,39(4) : 454-457. termediates and SBR stable operation[J]. Environmental Technol-
CHEN Boshui, SUN Xia, HUANG Weijiu, et al. Kinetics of lubri- ogy & Innovation,2021,22:101475.
cating oil biodegradation based on exponential rate model[J]. Pet-
rochemical Technology,2010,39(4) :454-457. [YEHE A ] &a(1988— ) A LWFsEA:, i, HLi%:025-86496518,
[12] WK S, maE, =M, 55 . P ks AW b S W g sl Ja2¢[0]. E-mail :664820281@qq.com,
I TR A2, 2014,36(2) : 20-24. [T B 2022-11-17(EEH)

—173—



