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Abstraet : [The direct discharge of wastewater from pig farms can restrict wetland plant growth meaning that constructed wetlands
(CWs) Have generally low treatment efficiency. The treatment of farming wastewater using pre-ecological treatment technologies can be
used to'ensure that effluent concentrations reach the tolerable limits of wetland plants. This study focused on the efficient use of crop
straw for reducing the pollution load of swine wastewater. Using field-scale pilot tests, wheat straw, straw, and corn stalk were used as
test biological matrix pool fillers to treat the farming wastewater. Continuous intake of wastewater and a hydraulic retention time of 7
days was adopted. When the average concentrations of COD, TN, NH, -N, NO; -N, and TP in the influent were 1 652. 83 mg-L™",
371.31 mg-L™", 303.51 mg-L™", 0.67 mg-L™", and 65.22 mg-L™", respectively, wheat straw had the greatest removal effect on
COD, TN, and TP, achieving a removal rate of 32. 1% , 40.9% , and 33.3% , respectively. The removal efficiency of straw on
NH," -N was highest, reaching 43. 4% . After 180 days, the lignin, cellulose, and hemicellulose of the three matrix materials were not
completely decomposed. The degradation rate of lignin was lower than for cellulose and hemicellulose; the degradation of lignin and
cellulose in the straw was fastest; and the degradation hemicellulose in wheat straw was fastest. The results show that wheat straw and
straw offer a higher efficiency treatment for swine wastewater than corn stalk, and the suggested replacement cycle period is five
months. These results provide initial data to support the application of biological matrix materials in the treatment of swine wastewater.

Key words: wheat straw; straw; corn stalk; farming wastewater; cellulose
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Fig. 1 Schematic diagram of the test set-up
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Table 1 Typical nutrient contents of the different straw types/g-kg ™'

T H AL P Tk
Ty 863.3 834.8 810.5
GRlCRE Sa 706. 8 684.3 672.1
RV Uk 2T 4 550. 8 523.8 515.9
FRPETR IS AR R 107.0 77.7 84.5
YR 352.4 354.7 350.0
oY 156.0 160. 5 156.2
HIR 5 91.4 91.4 81.4
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YW sy (COD, TN, NH, -N, NO; -NFI TP) Jfi &
e SR L4390 Ky 1454. 49 ~1851. 17 , 308.73 ~
433.89 ,259.81 ~347.21, 0.40 ~1.27 F153.17 ~
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Fig. 3 Dynamic changes in TN in inlet and outlet water and its removal rate in the matrix pools
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Table 2 Correlation analysis between the removal effects of the biological matrix materials and environmental factors
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NH, -N -0.592 -0.373 0.745 0.071 1
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CoD -0.800  —0855* 0.854*  -0.688 0. 139 0.138 -0.408 -0.452 1
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Table 3 Stepwise difference analysis for the composition of the biological matrix materials

miH T —4 ft’/ =%

FERE 6.5+0.14B 6.57 +0.29C 6.45 +0. 12B

RITE/ % FFh 7.46 £0. 13Aa 7.28 £0.05Bb 7.14 0. 04Ab
B N 7.52 £0. 4A 7.94 £0. 15A 7.41 £0.31A

et 22.77 +0. 54Ba 21.97 +0.28a 20.29 +0. 47Bb

YR/ % EFh 24.65 +0. 36Aa 22.82 +0. 61b 23.78 +0.33Aa
FKFF 24.39 +1. 12A 22.98 +1.23 24.6 £0.51A
(LS 9.99 +0.33a 9.95 +0.42a 8.86 £0.21b
RLTYER /% T 10. 31 +0. 24a 9.90 £0.31a 8.81 £0.61b
FKFF 10. 12 +0. 46a 9.12 +0. 46b 9.25 0. 09b

1) R FHME £ bR (n=6) , FFTARI TR (RE ) RN AR IR A2 57 RIS RIFRE (/NG ) Fo R R BEAS [R] 205 B it i) 22
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