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Fig.3. Daily variations of primary sludge production in piggery wastewater treatment plants.
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Fig. 4. Variations in moisturescontent (w/w) of dewatered-sludge with different drying dura-
tion times.
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1. FRLFIGRZ SR I HELREFRREEIHE
Table 1. The growth performance of water convolvulus planted in the soil medium containing
various proportions of hog waste sludge

Germination rate Plant height Plant weight Root length  Root weight

% cm g/plant cm g/plant
5:5: 0(CK)* 1002 26.3° 5.29p 20.9¢ 2.67¢
5:4:1 1002 32.48 11.82 26.18 4.67%
5:3:2 89° 31.2¢ 10.02 23.3° 3.31°
5:2:3 1002 29.2» 8.7a0 2220 3.12P
5:1:4 89v 29.22 9.32 21.1¢ 2.79°

*sand : peat : sludge.
*¢Means with the same letters within the same column are not significantly different at the 5%
level.

K2 RBERGRHORERAERZER
Table 2. Effect of hog waste sludge on the plant height and yield of Chinese cabbage

Treatment Test 1 Test 2 Test 3 Mean
Plant height (cm)
A 20.63 =+ 1.39° 2285 + 1.37 20.50 = 0.73* 21.33 + 1.08
B 21.80 £ 1.13* 173 =+ 0.8% 15.72 £ 1.17¢ 1827 + 258
C 21.91 = 0.65* 1750 £ 0.79 1822 = 045> 1921 £ 1.93
D 22.16 £ 0.30° 17.66 + 0.88 20.76 = 0.85> 20.19 =*= 1.88
E 21.36 =+ 1.53* 17.78 £+ 0.92° 17.10 = 193®* 1875 + 187
F 2143 =+ 0.96* 18.19 £ 0.88 15.65 £ 1.36® 1842 + 2.05*
G 20.29 =+ 1.86* 13.97 £ 0.93¢ 15.22 + 1.30° 1649 + 237
Yield (kg)
A 0.38 £ 0.03 092 = 0.08 0.51 £ 0.05* 0.68 =+ 0.05*
B 034 = 0.04° 053 £ 0.03 0.28 = 0.05° 0.38 = 0.04*
C 0.38 =+ 0.02° 056 =*= 0.05 0.43 = 0.04° 0.46 =+ 0.04?
D 0.42 =+ 0.022 0.51 £ 0.04° 053 £ 0.1* 0.49 = 0.05*
E 0.38 = 0.02° 054 =+ 0.06° 041 £ 098 044 + 035
F 0.36 =+ 0.03™ 0.52 =+ 0.05° 0.29 = 0.06° 039 £ 0.0
G 0.32 = 0.03° 028 =+ 0.04° 0.28 = 0.04° 0.28 =*= 0.12°

*¢Means with the same letters within the same column are not significantly different at the 5% level.
A : Chemical fertilizer alone ; B ! 1/2 Chemical fertilizer ; C : 1/2 Chemical fertilizer + 10 ton of
sludge ; D : 1/2 Chemical fertilizer +20 ton of sludge ; E : 1/2 Chemical fertilizer +30 ton of sludge ;
F : 1/2 Chemical fertilizer + 40 ton of sludge ; G : 40 Ton of sludge alone
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EMERIT - 1/2{EBEIN 20 ton (5B RZ » HxZ2 R 40 ton 15 - HerSHRRIZER/ - 8
TRAE AR £ R AER U2 CEHEE £ REBFS » 5 IR MEM L 1/2 LR
20 ton 5B A RNRRLY - ERLRIERHE R/ - IWREREEKET (1994) #T5TRH
B R E SR 2 FE AR L - MEFRTS TR R 40 ton A R4 4 RAD RE B I RALER
&

FEERERAHER 2 HRER - B—REB /2L 20 ton #2756 EER
17 > B ZAERITRHE (P<0.05) SMuEH AR EAHR 2 R (P<0.05) - BB
D Ui ERRE - 275 RAR 2R E AR R M 2= REHEE (P<0.05) - =
KBRS R DL 1/2 LAE AT 20 ton y5VRMAGRZ - (BB ELITHEZER/) > BHEGRSHR 2R
g% (P<0.05) - A =R FHUZ LIS AR ES&RIT - 215840 ton fifkz
i 1/2 (LB NS Ve AL R RELL 1/2 /LBEAN 20 ton {5 iRMRERST » HEED » BRBGIREHER

3 3. FHERBRHORES CBE

Table 3. Effect of hog waste sludge on chemical composition of Chinese cabbage

Chemical composition
N P K Ca Mg Cu Zn

QO EO QW

QHEHOOQW >

% — mg/’kg —
Leaves
4.412 0.79* 8.592 1.492 0.412 5.832 38.0#
4.08* 0.672 8.262 1.082 0.36 2.83* 28.5%
3.942 0.822 8.112 1.042 0.30* 7.208 38.32
4.14* 0.712 7.782 1.332 0.34* 6.002 34.3*
4.53 0.722 7.482 1.25% 0.422 4.332 29.28
4.672 0.64* 6.96* 1.502 0.43* 6.33* 28.82
4.38> 0.592 6.262 1.18 0.372 4.50* 25.38

. Roots
3.33* 0.772 7.832 0.66>  0.25 6.672 36.72
2,78 0.552 6.642 0.782 0.24> 8.502 39.22
2.80° 0.46a 6.652 0.972 0.222 8.502 39.22
2.65° 0.39° 5.872 0.672 0.222 5.332 34.2%
3.16% 0.462 6.87* 0.622 0.222 5.832 32.5%
2.97° 0.542 5.762 0.96* 0.202 6.33* 40.0*
2.76° 0.502 5.822 0.632 0.23* 3.33% 31.3%

acMeans with the same letters within the same column are not significantly different at the 5%

level.

A : Chemical fertilizer alone ; B : 1/2 Chemical fertilizer ; C : 1/2 Chemical fertilizer + 10 ton
of sludge ; D : 1/2 Chemical fertilizer + 20 ton of sludge ; E : 1/2 Chemiecal fertilizer + 30 ton
of sludge ; F : 1/2 Chemical fertilizer 4+ 40 ton of sludge ; G : 40 Ton of sludge alone
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BRI O ERBERE AR -

BT BRI RFTEE C s S B R B A2 RIFE - M RBREEZ 5 SRAURRt
SHEHEN P~ K~ Ca~ Cu-~ Zn - MgBRAZEE (F3) - IR ZATHRERE
R RIS NGB 1/2 (BN 40 ton FFYRHIE S » 1/2 {LHBEL 30 ton 5L -
il A 40 ton I5VBM . & &K » BN NIEZ BRI DI BN &2 mn 2l s - K
FEER T (1994) - Ree. ef al. (1993) ZHBRHSRMA - T P ~ KZZBADIZ(LE
FERHE & 8BTS - HAbz Ca ~ Mg ~ CuaBAIIZTSVRM & B - Zn RIDL1/2 6880
10 tonyZyE#EE » EZE/) (P>0.05) - BRGRANESBSENERRFSERER
2 SLEEREES (1998) S A AR R R KRR -

SHR IS B & BANR 3 SRR - BN ~ P~ KR Mgz & & UMEIEMRES
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BT HIEmZ R '

BRI T s & BB 4 SRR  BIRZ AR LR
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A Dl ERS R - SRR /KR S 5 e X Bk B A E BRI > K5 78% - i
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Abstract

The purpose of this study was to investigate the production and characteristics
of hog waste sludge generated in piggery wastewater treatment plants. The items
examined included sludge production from each stage of wastewater treatment, sludge
dewatering methods, sludge constituents, and the utilization of sludge as organic
fertilizer.

The results indicated that sludge production from a 3000-head piggery wastewa-
ter treatment plant was 10.6 m®(97.1% moisture), which was mainly from primary
clarifiers (i.e., 8.33 m®78%). The offensive odor generated from primary sludge was
mainly attributed to H,S and NH,, while that generated from anaerobic sludge was
NH,, The specific resistance of dewatered sludges for primary sludge and anaerobic
sludge were 6.06 + 1.4%10° sec’/g and 14.4 = 3.74*10° sec¥/g , respectively. Comparing
with the sand bed, the belt filter is easily operated in practice although a high molecu-
lar weight polymer must be used for the conditioning purpose. When the dewatered
sludge cake with the thickness of less than 5 cm was dried further under sunlight,. the
moisture content could be reduced to 40% after 4 days of drying duration.

The constituents of dewatered sludge were: 50.2-65.9% organic matter, 4.2 - 5.0%
TN, 9.6-10.9% P,0,,0.4-0.6% K,O, 590 - 760 ppm of Cu, and 0.4 - 0.6% Zn (C/N = 12
- 13). The dewatered sludge can serveas an excellent organic fertilizer. When the pro-
portion of sand, peats and sludge of the cultivation soil was formulated by 5:4:1, the
germination rate and growth of the plant were fairly acceptable. When 1/2 chemical
fertilizer was mixed with 20T of sludge per hectare, it was beneficial to the growth
and production of Chinese cabbage. The amount of dewatered sludge used for per hect-
are of soil should not exceed 40 ton.

Key word: Hog waste sludge, Sludge characteristics and production, Sludge de-
watering and recycling, Anaerobic reactor.
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