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Fig. 1. A schematic diagram of anaerobic reactor system.
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Table 1. Characteristics of dairy manure®

Properties Mean 1 SD
pH 7.4610.31
Moisture (%) 843 126
Total solids, TS (%) 15.8 +2.08
Total volatile solids,VSb (%) 83.5 +3.34
Total nitrogen, TNb (%) 2.53+0.22
‘n=3.

" Dry basis.
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Table 2. Experimental operation parameters for anaerobic treatment
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Operation condition

Controlled parameter

Organic loading rate

Treatment
HRT Feed rate TS TS COD VS
day L/d % kg/m’/d kg/m’/d kg/m’/d
Al 10 1 0.5 0.52£0.01 0.81+0.06 0.43+0.02
A2 10 1 1.0 1.06 £ 0.04 1.51£0.06 0.8610.02
A3 10 1 2.0 1.940.07 2.7310.22 1.55£0.04
A4 10 1 4.0 4.12£0.09 54810.13 3.35+0.08
A5 10 1 8.0 8.0510.08 10.79 £0.11 6.5410.08

HRT: hydraulic residence time.
COD: chemical oxygen demand.
Data is expressed as mean + S.D.

x® 3. BRREAEETKE
Table 3. Averaged influent and effluent characteristics and operational parameters of anaerobic digestion (mean * SD)
Parameter Treatment
Al A2 A3 A4 AS
Influent
pH 731% 0.14 722+ 0.20 7214 0.08 7.06 £ 0.10 7.10% 0.18
COD (mg/L) 8,130 +620 15,100 610 27,350 £2,190 54,830 *1,300 107,880  +1,070
BOD (mg/L) 880 t 99 1,550  £200 3,100 £ 710 6,550 £ 800 11,000 + 490
TS (mg/L) 5210 £ 140 10,580 +400 19,410 * 730 41,170 £ 860 80,450 £ 800
VS (mg/L) 4,300 * 170 8,620 160 15,500 £ 410 33,500 £ 780 65,430 £ 780
Alkalinity 530 £ 18 890 £ 51 1,620 + 47 3,110 *+ 358 4,860 £ 200
(mg CaCO, /L)
Effluent
pH 680 0.10 6.84 0.10 6.99+ 0.15 7.13% 0.08 733+ 0.09
COD (mg/L) 860 + 765 1,540 £ 885 2930 =+ 170 28,660 * 678 70,450  £1,353
BOD (mg/L) 536 £ 11.8 914 £ 254 181 £ 28.1 1,692 £ 733 4,670 £ 803
TS (mg/L) 210 % 346 440 * 356 1,309 £ 146 20,145 + 839 52,450 %2370
VS (mg/L) 170 = 30.0 370 £ 293 1,085 + 126 16,430 = 823 43,570  £2,060
Average removal amount
COD (mg/L) 7,268° 13,562¢ 24,240° 26,168° 37,425
BOD (mg/L) 824¢ 1,456 2,924° 4,860° 6,415°
TS (mg/L) 5,009° 10,135 18,096¢ 21,025 28,003"
VS (mg/L) 4,127° 8,253¢ 14,409° 17,068" 21,856°
Average Removal (%)
COD 89.4° 89.8° 89.3° 47.7° 34.7°
BOD 93.9° 94.1° 94.1° 73.9° 57.8°
TS 96.1° 95.8% 93.2° 51.0° 34.8¢
Vs 96.0° 95.8° 93.0° 50.9¢ 33.4¢

" Treatment A1, A2, A3, A4, AS content total solid were 0.5%, 1.0%, 2.0%, 4.0%, 8.0%, respectively.

“bede Means in the same row with the different superscript differ (P < 0.05).
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Fig. 2. The biogas yield of anaerobic digestion.
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Table 4. The specific biogas yields from anaerobic digestion of dairy manure wastewater

Biogas - : . .
- Specific biogas yield Specific methane yield
Treatment yield CH,

L/d % ml/g TS/d ml/g VS/d ml/g TS/d ml/g VS/d
Al 0.89° 50.6° 171° 207° 90° 109°
A2 1.82° 61.0" 172° 211° 108 132°
A3 4.03° 64.8" 208" 260" 133° 167"
A4 6.07° 62.1° 147¢ 181° 89° 109¢
AS 11.96 63.8" 149° 183° 94° 116°

“»¢&¢ Means in the same column with the different superscript differ (P < 0.05).
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Abstract

The dairy manure wastewater of TS concentrations varied from 0.5% (A1), 1% (A2), 2% (A3), 4% (A4) to 8% (AS)
were feed to the five anaerobic reactors of 10 L working volume to investigate the effects of total solid (TS) concentrations
on anaerobic digestion with 10-d HRT. The COD, BOD, TS and VS concentrations of effluents increased with increase
organic loading and the same tendencies were also observed for removal amounts, while the removal efficiencies for A4 and
AS were significantly inferior to the other 3 treatments. The results recommended the operation parameters of A1 and A2 for
10-d HRT anaerobic treatment. The average COD concentrations of influent and effluent were 8,130, 15,100 mg/L and 860,
1,540 mg/L of Al and A2 treatments separately. The averaged biogas production significantly increased with increase TS
concentrations of influents. Among the five treatments, the average daily production of A5 was the highest. Considering the
feeding/output efficiency, A3 with results of 208 ml/g TS/d and 260 ml/g VS/d specific biogas production and 133 ml/g TS/d

and 167 ml/g VS/d specific methane production is recommended.

Key words: Dairy manure wastewater, Solids, Anaerobic digestion, Biogas.
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