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Influencing Factors of Treatment and Reuse of Piggery Wastewater Through Compost Using

Straw as Carrier
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Abstract: Influencing factors of composting with straws as carrier for treating piggery wastewater were investigated in summer
and winter, respectively. The ratio of straw absorbing wastewater (1:9.43) in summer was 41.8% higher than that (1:6.65) in
winter. The duration of high temperature with 50°C and 55°C was 14 d and 18 d, respectively, longer in summer than those in
winter. The treatments with adding piggery wastewater, with less wheat straw and with aeration using air blowing had higher
ratio of straw absorbing wastewater than those of treatments with adding anaerobic effluent, having more wheat straw and with
aeration using turnover or using air blowing + turnover, respectively. The duration of high temperature with over 50 °C and 55
C also revealed the same trend as the ratio of straw absorbing wastewater. In the process of composting, the nitrogen, phos—
phorus and kalium of composting fertilizer cumulated continuously and condensed. At the end of composting, the content of
total N, P and K reached about 3%, 0.7%~1.75%, and 1.8%~3%, respectively, and the total contents of nitrogen, phosphorus
and kalium ranged from 5.5% to 7.5%, higher than that of original composting mixture. In the composting process, 100% par—
asite eggs were killed. Except for ecological index of composts, only those with wheat—straw as carrier and compost adding
anaerobic effluent, other indexes were in line with the official Sanitation Standard for Non—hazardous Treatment of Night Soil,
(GB7959—287). The ratio of straw absorbing wastewater, duration of high temperature ,nutrient contents and sanitation indexes
showed that rice straw was the most suitable in three straws to use as carrier in treating and reusing piggery wastewater.
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Table 1 Characteristics of composition for the straws used in the test

e BIKE/ % HHUT(C)/ % C/N 2EWN) /% A0 (P20s) /% 2581 (K20) /%
FOKFF Xz 14.6 35.8 45.1 0.81 0.28 0.74
AH IFES 10.1 38.10 54.4 0.70 0.23 0.73
Xz 13.6 37.4 71.5 0.50
FEFT IFES 12.9 35.80 60.7 0.59 0.30 0.88
Xz 13.5 39.5 53.4 0.74
H7F 8.8 35.70 55.8 0.64
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Table 2 Composition of piggery wastewater and its anaerobic effluent

gz TS/%  COD/mg+L' BODs/mg-+L' &ENY% 2#§P0s) % 2HEK0) % FKFHME Wdsy4  pH
FEFEK 0.71~1.55  6530~11364 4036~6041 0.11~0.23 0.017~0.028 0.08~0.14 10° 8.4 7.07~7.64
WEFKPREMNI 0.36~1.15  2307~8390 805~5168 0.07~0.13 0.011~0.017 0.03~0.09 10" AREN  7.66~7.86
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Table 3 Effects of seasons on wastewater amounts absorbed by corn straw

F BARCREFP) I st /kg WK kg WK E kg « kgt HEARE AN K H kg Bnkike  BAK%/Kg - kg

L &= 143.7 251.9 1.75 707 958.9 1:6.65

B 155 405 2.61 1057 1462 1:9.43

x4 FRFMEK BRAXITHRERKEH M
Table 4 Effects of carrier and aeration method on wastewater amounts absorbed by corn straw
. WAREERHRE Wik E  HERSENKE  BIKE W 7K %
iy posil N
kg /kg kg kg /kg * kg

T, FORAT+58 257K+ 85X 155 405 1057 1462 1:9.43
T, FERT © BORAT ¢ AT 1 01 0 1435 2K+ 3R 155 405 1086 1491 1:9.62
Ts FERT © BORAT ¢ AT 1 01 0 1+48 28K+ By i 155 405 1 069 1474 1:9.51
T, FEFE © AKFF 0 22FF 101 1 1+95 38K+ B0 4+ 35 X 155 405 1 060 1465 1:9.45
Ts FEFF 0 FORFF T 28FF 101 1 1428 35K PRAEUT A 80+ 388 3+ 5% X 155 405 1026 1431 1:9.23
Ts FEFE: Z2RT=1 0 1435 357K + U HE + BR 155 405 1047 934.4 1:9.37
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Table 5 Effects of seasons on temperature of compost with corn straw receiving piggery wastewater

= TS HE IR C i C >50 °C FELLrf l/d >55 °C FrLkmfl/d
X7 49.749.3 64 45 28
B 53.948.6 66 59 46
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Table 6 Effects of aeration approaches on temperature of composts with mixed straw receiving piggery wastewater

i R 5 PSS IR C sl e C >50°C F42 1) /d >55°C FFLLHt hl/d
T 4 49249 4 70 49 34
R 51.349.7 66 59 46

T HE+ B R 49.148.9 69 53 31
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Table 7 Difference of temperatures between composts with added piggery wastewater and with added anaerobic effluent

WK S ¥ 4 AT /o C o i/ C >50 °C FFLEnT [Al/d >55 °C Rf£L it [al/d
T K 49.148.9 69 53 31
W 38 K DR AT A6 47.249.7 68 40 27
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Table 8 Effects of carrier on temperature of composts with added piggery wastewater

EERLS T34 HE AR /°C o il /P C >50 °C FrLLI [al/d >55 °C RfLL I [al/d
FEAF: BOKFF: FeFF=1: 1: 1 49.1+8.9 69 53 31
FEFF: AFF=1: 1 46.249.3 67 39 25
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Table 9 Variation of nutrient contents during composting process

F post] LN HIROC) /% EBN)/%  CN 2 (P20s) %o AHN(K20)/%
A= TKAF+HIEFEK Wik 35.6 1.16 31.6 0.30 1.00
gE 29.0 1.92 15.1 0.85 1.91
FRFF IR R AT A Wik 35.6 1.02 36.5 0.29 0.91
gER 29.4 1.81 16.2 0.76 1.81
T+ JB3EK Wik 39.3 1.05 37.4 0.32 1.12
ghi 327 1.87 174 0.73 2.71
FEFT+38 2K R AL Wik 39.3 0.92 4.7 0.31 1.04
ghi 33.0 173 19.0 0.60 244
FE RT3 2K DRI AL Wik 37.2 0.80 44.6 0.25 0.96
gE 34.0 1.76 193 0.74 1.96
FE RT3 2K R A Wik 37.2 0.66 53.9 0.23 0.87
ghi 36.0 1.78 20.2 0.63 1.81
EES TR+ TR+ B Ik 38.3 1.03 34.9 0.33 1.09
ghi 35.8 3.04 11.2 0.73 1.89
FERF L FOKFF C 2F 101 D 13K+ 3R Wik 36.8 0.99 37.1 0.32 1.14
(PN 322 2.90 11.1 0.92 2.11
FERF © FOKFF © R 101 1 1R K+ R Ik 36.8 0.99 37.1 0.32 1.14
gh 36.5 2.88 12.7 1.47 2.81
FEFE ¢ FOKFF © 22FF 111 1 1Ak Bl HE+ X Wik 36.8 0.99 37.1 0.32 1.14
gh 30.5 3.01 10.1 1.08 2.88
FEFE T FOKFF © 2200 101 0 IR AU A+ BIHE i 36.7 0.89 412 0.32 1.14
gEoR 29.1 2.99 9.73 1.75 2.48
FERF L 2201 1 0 1 S0 38 K+ HE+ 3R Wik 35.3 0.95 39.2 0.29 1.10
gE 28.2 2.71 10.4 1.56 2.98
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Table 10 Testing results of sanitation indicators of composts

F pusil FERI A W P T % % eI 50~55°C LA R Hud
X7 TR+ FK+ IR 10?2 100 45
TRAT+ 3 2K PR AL+ SR, 10" 100 43
FALE IR+ 107 100 43
FEE 3 3K PRI IR+ SR 107 100 45
FFF I K A AL+ X 10" 100 26
FFF 5K A AL+ X 10° 100 22
HZ TR+ FK+ IR 10?2 100 49
FERT @ FKFT © 268T=1 1 1 1 14483+ 3R 107 100 59
FERT @ FKFT ¢ 260T=1 0 1 ¢ 1448 3K+ T 107 100 49
FAFE o BRFF ¢ 2HF=1 1 1 ¢ 183K+ B+ SR 107 100 53
FERT @ FKFT © 260T=1 0 1 ¢ 1408 3R AR AL+ T e+ R 10° 100 41
FAEL L R F=1 0 1B 25K+ HE+ X 10" 100 40
FHTTCHE A P AR AE(GB7959-87) 10"~107 95~100 5~7
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