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R - FHTIOK ~ IRREE -~ BK - 5K -

i
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Fig. 1. Anaerobic fermentation tank model scheme.
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7% BD ~ 2.5 BDN ~ 3.0 BDN ~ 2.5 BDC % 3.0 BDC 2 Z FfRBLE AOKLL 1 2 20 Z L e S400 &L R 7>

B HEEK K (1) 0 Z4H 2 JFHEEK pH /1Y 6.72 — 7.02 » DL 3.0 BDC 4H A A EL i aalE K A5 ERE
4 (BD }% 3.0 BDN) A5 » 5 405 B 7KAY COD ~ BOD Jz SS ERESE 5T HIA A 4,882 — 6,144 mg/L ~ 1,436 —
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1. SREPREFEESET FORH SRR KIEE 2528 (n=6)
Table 1. Effect of feeding napiergrass and corn silage on finishing pigs' influent quality
Treatments

Items Napiergrass Corn silage

BD* 2.5 BDN* 3.0 BDN* 2.5 BDC* 3.0 BDC*
pH (-) 6.74° 6.78" 6.72° 6.88" 7.02°
COD (mg/L) 6,144 5,031 4,882 5,060 4,951
BOD (mg/L) 1,798 1,709 1,922 1,436 1,490
SS (mg/L) 3,740 2,995 3,343 3,203 2,885

The data are given as mean.

a,b

Means with the different superscript differ significantly (P < 0.05).

*BD: Basal diet; 2.5 BDN: Basal diet 2.5 kg/head/day + Napiergrass ad /ib.; 3.0 BDN: Basal diet 3.0 kg/head/day +

1L

III.

Napiergrass ad lib.; 2.5 BDC: Basal diet 2.5 kg/head/day + Corn silage ad lib.; 3.0 BDC: Basal diet 3.0 kg/head/day +

Corn silage ad [ib.
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FEE AR A ELEEERE o DUMERYMEEIR R E K A oK > B BD ~ 2.5 BDN ~ 3.0 BDN ~ 2.5 BDC } 3.0 BDC
F S HZFEEIREEKE R FRIEHE Z HUKE FOBRERE (£ 2) » FHZRAHRKpH ES T 725 — 7400 &%
GHREIP R 72 5 - 3.0 BDC 4HERSR 7K COD JEfE 8 2.5 BDN &z 3.0 BDN 4H 4t 7252 » HEE = BD 41
2 2.5 BDC 4H (636 mg/L vs. 520 ~ 492 mg/L) (P < 0.05) > Z4H¥ COD EFRFRE T 87% LA L > FRR LK COD &
FEFA 492 — 636 mg/L [t - Z05E (2008) fi5 HigH & = B (58 32 PR R K i HURHI P 45 R 80 » BRRHRZK COD
159 724 mg/L BIARGEREEFARLL o Lo er al. (1994) DL =URR R EEEERE (upflow anaerobic sludge blanket, UASB) &
HRER Bl t% 2 FE SR EE/K » H COD EERRIR B 57% LL_E » Huang er al. (2005) DL 3.78 AT+ LR 2R SR 35 18
TR SR s 2 FEHEPREE/K - B H#ER COD F 2,000 mg/L 7 BE7/K 6 AT » KIE R By 15.1 /NEF - iR
FAHURZKZ COD £y 254 mg/L » COD ZEFR#FR By 87.3% « Aellif 2 FRA & 1% 1% 2 COD EFRFEIE 87% LA I - 8
AR ST Z PRA BTN - TSRS EIR Z RA ST - HAE SR MINIERERE FIF oKk » H¥E
PREFERA ST 7K COD diEfR B2 - BRREEERE /K2 BOD 2 » DL 3.0 BDC 4= =+ BD ~ 3.0 BDN »
2.5 BDN % 2.5 BDC 4 (P < 0.05) » S5 5By 178 ~ 129 ~ 126 ~ 120 ~ 113 mg/L » &40 BOD £ S 7F 88% L
I o TP (2008) F5 HFHE = ER G R S /K R HURE F4ERBUR > BURHERZKZ BOD JRFE ST Ky 148 mg/L >
AsAEBPU(EpEH4H (BD ~ 3.0 BDN -~ 2.5 BDN J 2.5 BDC) [FRR /K2 BOD 73 4S5 B~ #H1LL » A 3.0 BDC
4H BOD RS (178 mg/L) o Astln &40 2 BRI /K2 SS R/ 114 — 158 me/L » RAHM S AR
=4 SS EFRFEIE 95% LA E - F05E (2008) 5 H HE A — B A8 PR B /KR R & P 45 SR80 » HERRERKZ
SS RS Ky 258 mg/L > PEAEREASERA ML » HAAEEREIMNIAIRRRE I Tk - BRCRMRIK SS R
K22 - Su et al. (2003) $5H > 1E35HL 1,500 — 1,800 UH 2 EF I EFE S T ER T BRI R K2 COD ~
BOD - SS S5 EE 531l By 654 ~ 96 ~ 279 mg/L » BIARGEG & 4058 F PR IR R/K /K BEURE MARFE L -

#A#% ~ BD ~ 2.5 BDN ~ 3.0 BDN ~ 2.5 BDC }% 3.0 BDC 5540 7 55 % JR BE /K KR AR B 2 ARER (£ 2)
I3h R 18.6 ~ 15.1 ~ 144~ 16.9 J 15.6 L/d » X e MEZ =5 5TEIRI COD RS 2 AREE T A B
140 ~ 139 ~ 136 ~ 154 J% 146 L/kg COD/d > EEp4E 561 Huang et al. (2005) DA EHY UASB ZIESSS H RN 12 2
55 COD > A BRESTYY R 1.51 L B10.126 L/g COD/ » BLASE BD 407 4 2 BRI ESE B 0.140
L/g COD/d  Kafle and Kim (2013) FI| 5% 32 /K B8 R S22 T L3 T 15/ U & s 197 ml/g COD ../ d FHIHEL -
% Mussoline et al. (2012) DIFEE S BFERE/K 10 3 Z EEFIETTRRRSERE 2/ HRAE fy 404 L/kg COD/d il -

EREAIR R R A T FOREH AL B AFE S R I RPE K E 2 o2

5 S FRRHUKEE M 5 ErE R M 2 /KE 4015 3 Ak » BD ~ 2.5 BDN ~ 3.0 BDN ~ 2.5 BDC 2 3.0 BDC %%
4z COD RFEEH57 5l By 251 ~ 249 ~ 251 ~ 230 J¢ 177 mg/L » & p@BsA R feEAE 25 - i COD EFRFE1957
F By 51.7% ~ 55.9% ~ 56.9% ~ 53.3% k% 72.2% » COD [ 3.0 BDC 4H % E - Fh% (2008) 45 H i # = EE 5%
PR EE/K R # P 45 BRI 7K COD 35 305 mg/L » Aatha S 4HHERZK COD B1Kj* 305 mg/L - Huang ef
al. (2005) DL 6 SFEM5ERERREFE ERER AL AUK » /KIEHESHEE R 1 K - FHERE 6 L Z 543 RER
AR JEMTIERE 2 7K COD £ 102 mg/L » COD E[RZE £ 59.8% » AR SR COD EFRFAFE{IL - BD ~ 2.5
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BDN - 3.0 BDN - 2.5 BDC % 3.0 BDC “54H > BOD JEE 95571 B 49.8 ~ 45.4 ~ 60.6 ~ 36.6 Fz 17.8 mg/L > [ 3.0
BDC 4 BOD §5{K/A BD ~2.5 BDN ~3.0 BDN4H (P < 0.05) ;70758 F>K4H (2.5 BDC J% 3.0 BDC) S 75 5
¥t BOD £G5B E 61.2% ~ 62.5% ~ 51.6% ~ 67.3% & 92.1% o £E#D) 3.0 BDC 4H5(E - 5[5 (2008) 15
& = B G PR B K P B R 0 = 45 SRR UM /K BOD 1245 79 mg/L » AR & 4H/E M 5IERE 2 Hif7K BOD
B B o S5FESE (2011) Al GRS M 5 R AR E A (LA 2 E =2 %7K (1,127 mg COD/L ~ 551 mg BOD/L ~ 459
mg SS/L) » {E/K S HEEEHEf 5 12 h ¥ COD ~ BOD [ SS i FRAZE 92.3% ~ 98.8% K7 97.9% » MiAzE (32 3)
Z 5 4UEMESERE . COD Kz BOD EFRFER ST HNET 56.9% 2 67.3% ([ 3.0 BDC 4140 ) » #f SS 2 E LFRRL
R (-8.80% — 79.0%) - AIRESFR Fy S BRI A E R SR (492 — 636 mg COD/L » 3% 2) foKJ /S RyFfTE 2 K
{HEMEFJERE % COD ~ BOD ¢ SS FRilRiasE -
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Table 2. Effect of feeding napiergrass and corn silage on the effluents of anaerobic digestors and the biogas production from
the digestors treating finishing pigs’ manure

Treatments

Items Napiergrass Corn silage

BD* 2.5 BDN* 3.0 BDN* 2.5 BDC* 3.0 BDC*
pH (-) 7.25 7.40 7.37 7.34 7.30
COD (mg/L) 520° 564® 583%® 492° 636
COD removal (%) 91.5 88.8 88.1 90.3 87.2
BOD (mg/L) 129° 120° 126 113° 178°
BOD removal (%) 92.8 93.0 93.4 92.1 88.1
SS (mg/L) 158 114 135 156 125
SS removal (%) 95.8 96.2 96.0 95.1 95.7
Biogas (L/d) 18.6 15.1 14.4 16.9 15.6
Biogas (L/kg COD/d) 140 139 136 154 146

The data are given as mean.
“® Means with the different superscript differ significantly (P < 0.05).
* The same as table 1.

*® 3. MREPREFEHEEN TORREIEE A=K R RUUKE 2 28

Table 3. Effect of feeding napiergrass and corn silage on the effluents from activated sludge treatment of finishing pigs’

manure
Treatments

Items Napiergrass Corn silage

BD* 2.5 BDN* 3.0 BDN* 2.5 BDC* 3.0 BDC*
COD (mg/L) 251 249 251 230 177
COD removal (%) 51.7 55.9 56.9 533 72.2
BOD (mg/L) 49.8" 45 .4° 60.6" 36.6™ 17.8°
BOD removal (%) 61.2 62.5 51.6 67.3 92.1
SS (mg/L) 33.2° 75.4® 154.0° 155.0° 136.0°
SS removal (%) 79.0 339 -14.1 0.64 -8.80

The data are given as mean.
“® Means with the different superscript differ significantly (P < 0.05).
* The same as table 1.

SRR TEM SRR R R IER 4 P > SAKIEE R E /& 2 K > BD ~ 25 BDN ~ 3.0 BDN ~ 2.5
BDC 7 3.0 BDC %5 5 417 5593 ([ & (SV30) 471l 5 263 ~235 220 ~248 % 232 mL/L: DO 435l 5 2.45 ~3.10 ~2.44
2.07 } 2.17 mg/L > sfEEUTRIEEZAEERENTN 1 — 3 mg/L 2 (ITEPERRIREE > 2009) » sl
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FRIRAHRE RS/ 1 — 3 mg/L [ ; BD ~ 2.5 BDN ~ 3.0 BDN ~ 2.5 BDC } 3.0 BDC % 5 4H 7 )5 &0t G 2. [&]
#8471 (mixed liquor suspended solid, MLSS) 4351 5 2,574 ~ 2,598 ~ 2,734 ~ 2,713 F 2,426 mg/L ; J5 R a5 (sludge
volume index, SVI) 437115 102 ~ 90.5 ~ 81.1 ~92.9 K 97.2 mL/g - fEAE;EME5EE > SVI #iE /1A 50 — 150 mL/g »
EHEHEAGR RTINS R > SVIBSFR R TRAR LZE (1TBFHERERES » 2009)

F 4 BUEMITEME 2R E2H

Table 4. The operation parameters of activated sludge processes for every group

Treatments

Items Napiergrass Corn silage

BD* 2.5 BDN* 3.0 BDN* 2.5 BDC* 3.0 BDC*
HRT (d) 2 2 2 2 2
SV, (mL/L) 263 235 220 248 232
DO (mg/L) 2.45 3.1 2.44 2.07 2.17
MLSS (mg/L) 2,574 2,598 2,734 2,713 2,426
SVI (mL/g) 102 90.5 81.1 92.9 97.2

The data are given as mean.

* The same as table 3.

HRT: Hydraulic retention time, SV, Settling velocity, DO: Dissolved Oxygen, MLSS: Mixed liquor suspended solid, SVI:
Sludge volume index.
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Abstract

The objectives of this study were to evaluate the effects of feeding two sources of domestic forage, including
napiergrass and corn silage, on wastewater treatment of finishing pigs. Forty LYD finishing pigs (half barrows and half gilts)
at averaging 80 kg BW were randomly assigned to individual pens. The pigs were randomly allotted into five treatments
with 8 replications. The 5 treatmental groups were as follow : BD (basal diet ad libitum) (control group), 2.5 kg BD with
napiergrass ad libitum (2.5 BDN), 3 kg BD with napiergrass ad libitum (3.0 BDN), 2.5 kg BD with corn silage ad libitum (2.
5 BDC) and 3 kg BD with corn silage ad libitum (3.0 BDC). All the forages and water allowed to acces ad libitum. The slurry
samples of each treatment were collected and conducted to the simulating wastewater treatment facilities. The results showed
that the COD, BOD and SS of influent were not significantly different among five groups. In anaerobic treatment stage, the
COD, BOD and SS of effluent were 492-636, 113-178 and 114-158 mg/L and the removal rate of COD, BOD and SS were
above 87%, 88% and 95%, respectively. In aerobic treatment stage, the removal rate of COD and BOD were above 51%. The
biogas yield of BD, 2.5 BDN, 3.0 BDN, 2.5 BDC and 3.0 BDC were 140, 139, 136, 154 and 146 L/kg COD/d, respectively.

Key words: Corn Silage, Napiergrass, Wastewater, Pig.
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