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Fig.1 Influence of Cl",Br,NO, on the COD mass concentration measurement results of standard water samples
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Table 1 Near—infrared spectrum pre—processing results of

standard water samples and biogas slurry
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Table 2 Evaluation results of near—infrared COD mass

concentration prediction modeling for standard water

samples and biogas slurry

o BURE RMED  RHE

T R* RPD

By ik BomEC

Cl"  SG+MSC  iRF 12 098 8.89
FREKEE Br SG4+SNV iRF 28 099 895

NO; SNV iRF 8 099 11.75
Cl- X iRF 28 077 223

H Br  SG+SD iRF 48 095 502
NO, SNV iRF 68 076 2.19
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Prediction of chemical oxygen demand in biogas slurry based on
near infrared spectroscopy

Qiu Jialing', Xu Zhiyu?, Sun Yuanfeng?, He Li’, Ru Chengxiang®, Zhang Yunhong®’, Wei Huanhuan',
Dai Tingguang’, Liu Qingyu'

(1.College of Engineering, Shenyang Agricultural University, Shenyang 110866, China; 2.Rural Energy and
Environment Agency, Ministry of Agriculture and Rural Affairs, Beijing 100125, China; 3.Biogas Institute of
Ministry of Agriculture and Rural Affairs, Chengdu 610041, China; 4.College of Chemistry, Sichuan University,
Chengdu 610064, China; 5.Chaoyang Bureau of Agriculture and Rural Affairs, Chaoyang 122000, China)

Abstract; The article first collects near —infrared spectra and corresponding COD mass
concentrations of standard water samples containing Cl-, Br~, and NO,". Subsequently, the optimal
combination of near—infrared characteristic wavelengths is determined using the interval random
frog algorithm, and a COD mass concentration prediction model for high—concentration inorganic
anion digestate is established via partial least squares regression. Finally, the model is applied to
predict COD mass concentrations in actual biogas slurry. The results show that the determination
coefficients (R?) of the COD prediction models for standard water samples with added Cl-, Br~,
and NO, are 0.98, 0.99, and 0.99, respectively, with relative prediction deviations (RPD) of 8.89,
8.95, and 11.75, respectively. For the COD prediction models in biogas slurry, the R? values are
0.77, 0.95, and 0.76, respectively, and the RPD values are 2.23, 5.02, and 2.19, respectively. The
model effectively extracts spectral features from near—infrared data of COD in high—concentration
inorganic anion biogas slurry.

Keywords: near infrared prediction model; biogas slurry; chemical oxygen demand; inorganic

reducing anion
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