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Abstract

This research investigated the characteristics of wastewater and digested rice straw in a co-digestion system between
swine wastewater and rice straw under anaerobic conditions. Effect of rice straw preparation in 3 different types, rice
straw cut into 7-8 cm, rice straw cut into 7-8 cm and soaked with NaHO and rice straw without preparation, and effect
of different digestion period, 2, 4, 6, 8 and 10 wk, on characteristics of wastewater and digested rice straw were
evaluated. The results showed that organic compounds in wastewater and rice straw decomposed via digestion
processes occurring in the system. Organic matter and nitrogen in digested wastewater were higher than those in raw
wastewater. BODS, COD and TKN of digested wastewater were 416.6-1,255.3, 1,520.0-2,600.0 and 200.0-308.6 mg/L,
respectively in which different rice straw preparation showed effect on organic matter indicating with BOD5 and COD
of wastewater. The composition analysis of digested rice straw showed that organic matter, nitrogen and phosphorus
of the rice straw increased while potassium and C/N ratio decreased. Organic matter, nitrogen, phosphorus,
potassium and C/N ratio of digested rice straw were 28.6-346.3 %, 0.68-4.15 %, 0.06-0.48 %, 0.10-0.36 % and 34.4:
1-198.7:1, respectively. The result indicated that different digestion periods showed significant effect on most of

characteristics of digested rice straw.
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Characteristics of wastewater of anaerobic co- fermentation system’.

Concentration in effluent of anaerobic co- fermentation system?

Water quality
Wastewater+Rice

Wastewater+Rice

Wastewater+Rice Wastewater without

indicators (unit)/ p-value
Ferment period straw without straw prepared by straw prepared by rice straw
preparing cut cut and NaOH
BOD, (mg/L)
2 wk 611.0£65.7Bc 452.2421.7Cc 1,044.4+2.8Ad 391.6+4.8Cd 0.015
4 wk 711.7+29.9Bbc 505.6+5.6Cc 1,088.94+5.6Ac 437.2+10.3Dd 0.015
6 wk 747.3+27.3Babc 622.2+44.7Cb 1,136.1£7.3Ab 511.1£24.7Dc 0.019
8 wk 812.6+22.9Bab 724.1+38.6Cab 1,206.3+16.4Aa 633.3+21.6Db 0.021
10 wk 914.84+81.4Ba 820.8+35.4BCa 1,210.6+19.8Aa 730.7+25.2Ca 0.008
p-value 0.017 0.009 0.009 0.007
COD (mg/L)
2 wk 1626.7+26.7Bb 1,546.7+26.7Bd 2,186.7+26.7Ad 1,066.7+70.6Cc 0.017
4 wk 1,700.0+11.5Bb 1.686.7+6.7Bc 2,280.0+23.1Ac 1,226.7+53.3Cc 0.021
6 wk 1,780.0+30.6Bb 1,776.7+34.8Bb 2,363.3+21.9Ab 1,413.3217.6Cb 0.025
8 wk 1,805.0+35.5Bb 1,840.0+11.6Bb 2,420.0+11.6Ab 1,446.7+21.9Cb 0.024
10 wk 1,986.3+86.5Ba 2,477.5+23.9Aa 2,575.0£21.8Aa 1,640.0£69.8Ca 0.003

p-value

0.009

0.007

0.007

0.008
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Concentration in effluent of anaerobic co- fermentation system®

Water quality

L . Wastewater+Rice Wastewater+Rice Wastewater+Rice Wastewater without
indicators (unit)/ p-value

Ferment period straw without straw prepared by straw prepared by rice straw
preparing cut cut and NaOH
2 wk 62.8+8.2Ca 163.8+11.6Aa 95.8+5.6Ba 34.5+5.8Da 0.016
4 wk 67.5+7.3Ca 162.2+10.7Aa 101.7+3.6Ba 46.7+5.2Ca 0.016
6 wk 61.7+4.9Ca 160.7£10.2Aa 103.5+9.8Ba 43.243.2Ca 0.015
8 wk 66.2+7.8Ba 150.2+17.5Aa 130.3+14.0Aa 47.0+4.0Ba 0.024
10 wk 71.9+8.0Ba 136.5+9.7Aa 135.5+8.4Aa 52.5+3.3Ba 0.007
p-value 0.896 0.529 0.056 0.235
TKN(mg/L)
2 wk 255.7+2.5Ab 209.5+5.5Bd 248.3+1.9Aa 251.1+2.5Ad 0.037
4 wk 257.415.6Ab 237.315.1Ac 255.61+4.7Aa 260.2+1.1Acd 0.078
6 wk 258.416.6Ab 255.3+6.8Ab 252.9+5.6Aa 267.0+2.1Ac 0.281
8 wk 274.2+3.1Aa 272.7+3.2Aa 291.3+x14.9Aa 297.4+4.1Ab 0.268
10 wk 284.9+2.7Ba 284.9+1.9Ba 268.6+3.0Ca 311.81+5.2Aa 0.005
p-value 0.019 0.007 0.062 0.007
pH
2 wk 6.9+0.0Ac 6.9+0.0Aa 7.6+£0.8Aa 8.4+0.7Aa 0.183
4 wk 7.1£0.0Ab 7.0+0.0Aa 7.1£0.0Aa 8.3+0.7Aa 0.053
6 wk 7.1£0.0Ab 7.5£0.4Aa 8.120.8Aa 7.5£0.0Aa 0.173
8 wk 7.3£0.1Ca 7.2£0.1Ca 7.5+0.1Ba 7.7+0.0Aa 0.030
10 wk 7.2+0.1Aab 7.7+0.6Aa 7.5£0.2Aa 8.1+0.5Aa 0.095
p-value 0.024 0.056 0.243 0.111
¥ Sample size (n) = 3.
?Mean in the same row followed by the same letters (capital letter) are not significantly different at p®0.05.
Mean in the same column followed by the same letters (small letter) are not significantly different at p0.05.
Table 2 Characteristics of rice straw of anaerobic co- fermentation system'.
Parameters (unit)! Characteristics of rice straw of anaerobic co- fermentation system’
Digestion period Rice straw yvithout Rice straw prepared by Rice straw prepared by p-value
preparing cut cut and NaOH
OM (%)
2 wk 231.0+1.2Ac 237.5%5.1Aa 253.8+4.5Aa 0.067
4 wk 241.3+4.6Bbc 288.8+10.8Aa 261.7+3.1Ba 0.032
6 wk 260.5+5.4Ab 254.6x10.1Aa 287.1x5.1Aa 0.061
8 wk 265.2+1.2Ab 270.0+6.3Aa 291.2+20.2Aa 0.237
10 wk 292.4+16.2Aa 280.6x7.7Aa 311.8+32.8Aa 0.707
p-value 0.012 0.061 0.161
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Characteristics of rice straw of anaerobic co- fermentation system’

Parameters (unit)/

Digestion period Rice ps:;':\;vrxistihout Rice strawcz:epared by Rice :.::a::’\ grﬁ:g:ad by p-value

2 wk 0.74+0.03Ad 0.86+0.07Ac 2.09+0.05Ab 0.050
4 wk 1.43+0.27Ac 1.87+0.04Ab 2.64+0.41Ab 0.059
6 wk 1.84+0.16Abc 1.90+0.02Ab 2.70£0.34Ab 0.061
8 wk 2.26+0.15Ab 2.36x0.17Aa 3.55+0.23Aa 0.065
10 wk 2.88+0.18Ba 2.21+0.09Ca 3.99+0.11Aa 0.027

p-value 0.011 0.016 0.038

Total PZO5 (%)

2 wk 0.09+0.01Bc 0.06+0.00Bc 0.14+0.02Ac 0.027
4 wk 0.10+0.01Abc 0.10+0.00Ab 0.17+0.00Ac 0.065
6 wk 0.12+0.01Abc 0.11£0.00Ab 0.2340.03Abc 0.051
8 wk 0.13+0.00Ab 0.15+0.01Aa 0.3310.08Aab 0.051
10 wk 0.18+0.03Ba 0.13+0.01Ba 0.37+0.03Aa 0.039

p-value 0.014 0.011 0.018

Total KZO (%)

2 wk 0.17+0.01Aa 0.17+0.00Aa 0.22+0.01Aa 0.063
4 wk 0.15+0.02Aa 0.14+0.02Aa 0.23+0.01Aa 0.066
6 wk 0.21+£0.01Aa 0.17£0.01Aa 0.2310.02Aa 0.051
8 wk 0.19+0.01Aa 0.18+0.03Aa 0.22+0.06Aa 0.875
10 wk 0.17+0.02Aa 0.15+0.03Aa 0.3310.03Aa 0.061

p-value 0.189 0.654 0.155

C/N ratio (per 1)

2 wk 182.8+8.6Aa 174.4+3.8Aa 70.4+1.7Aa 0.061
4 wk 105.3+19.2Ab 89.6+.8Ab 60.419.4Aa 0.113
6 wk 83.9+8.8Abc 77.7+2.3Abc 55.0+0.8Aa 0.066
8 wk 68.6+4.7Ac 67.2+5.7Ac 47.913.9Aa 0.066
10 wk 59.0+2.4ABc 74.2+5.4Ac 45.6+£5.6Ba 0.027

p-value 0.019 0.028 0.068

¥ Sample size (n) = 3.
?Mean in the same row followed by the same letters (capital letter) are not significantly different at p®0.05.

Mean in the same column followed by the same letters (small letter) are not significantly different at p0.05.
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