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Characteristics analysis and water quality assessment of swine breeding
wastewater under biochemical treatment mode
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2. Key Laboratory of Forestry Intelligent Monitoring and Information Technology of Zhejiang Province, Zhejiang A&F

University, Hangzhou 311300, Zhejiang, China; 3. Zhejiang Institute of Economics and Trade, Hangzhou 310018,

Zhejiang, China)
Abstract: [Objective] This objective is to analyze the characteristics of swine breeding wastewater under
biochemical treatment mode, and put forward a reasonable and rapid water quality assessment method, so as to
provide a theoretical basis for swine farms and related regulatory authorities to understand the wastewater
treatment situation. [Method] A large-scale swine farm in northern Zhejiang was taken as the sampling
location, and the treated breeding wastewater was randomly sampled from fall 2018 to fall 2020. Firstly, SPSS
software was used to analyze the statistical characteristics of the samples, and then the stepwise multiple
regression analysis method was used to determine the key indexes affecting the wastewater quality. Thirdly,
combined with the correlation among the water quality indexes, the assessment model of the minimum water
quality index for swine wastewater was established. [Result] (1) The water quality will change in different
seasons, it was better in spring and summer than that in fall and winter, and the water quality in summer was the

best. (2) Based on the electrical conductivity and chemical oxygen demand, the assessment model of the
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minimum water quality index was established, its determination coefficient was 0.994. The verification results
showed that the consistency of evaluation grades of water quality based on the minimum model and five indexes
include ammonia nitrogen, chemical oxygen demand, total nitrogen, total phosphorus and pH can be more than
90%. [Conclusion] The minimum water quality index model based on key indexes can be used for rapid
evaluation of swine breeding wastewater quality under biochemical treatment mode, meanwhile its accuracy and
rationality can be ensured. [Ch, 4 fig. 3 tab. 28 ref.]

Key words: swine; wastewater; water quality assessment; water quality index
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Table 2  Statistical characteristics of water quality indexes

igE| pH EC/(uS-cm™) TN/(mg-L™") NH;-N/(mg-L™) TP/(mg-L ") COD/(mg-L™)
FRAE 6.00~9.00 <140.00 <80.00 <8.00 <400.00
wKME 7.85 400.00 183.00 10.70 3.24 62.76
f/ME 6.16 51.80 26.10 0.88 0.81 20.78
P pR 2 7.21+0.39 200.31+85.90 102.32+35.83 6.36+2.77 2.40+0.50 40.79+10.09
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Figure 1 Regulation of concentration or value of water quality indexes in different seasons
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Table 3 Water quality indexes stepwise multiple regression results based on measured values

R MR R IR BAEATR R P
1 y=12.745+48 381 lg(x,+1) SEIME 0.859 <0.001
2 y=—87.461+37.294 Ig(x;+1)+39.662 lg(x,+1) SENE 0.927 <0.001
3 y=—232.459+31.739 Ig(x;+1)+45.921 1g(xy+1)+55.114 1g(x3+1) S 0.981 <0.001
4 y=—237.045+35.884 Ig(x;+1)+59.762 1g(x,+1)+70.416 1g(x;+1)+21.264 Ig(xs+1) SENE 0.986 <0.001
5 y=—22.539+51.28 Ig(x,+1) THAAE 0.842 <0.001
6 y=—135.074+37.179 1g(x;+1)+57.368 1g(x,+1) A 0.925 <0.001
7 y=—213.361+35.154 Ig(x,;+1) +78.005 Ig(xy+1)+67.733 Ig(xs+1) JARGXEEN 0.994 <0.001
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