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Effect of Particle Sizes and Nutrient Contents in Swine and Cow Manures on Efficiency of Solid -liquid
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Abstract: The aim of this study is to determine the effect of the particle sizes and nutrient contents in the swine and cow manures on the effi—
ciency of solid-liquid separation with the XY screw separator. The fresh manures were sieved with sieves of 0.15, 0.5 and 1.0 mm, and ana—
lyzed for the contents of N, P and K in the fractions of <0.15, 0.15~0.5, 0.5~1.0 and >1.0 mm particles. The manures were also separated with

the XY screw solid—liquid separator with 0.5 and 1.0 mm sieves. The distributions of particles and nutrients in the two particle fractions were

analyzed. The fraction of <0.15 mm particle in the manures was the predominate fraction in the range from 57.99% to 68.34%, with the order
being dairy manure<veal, grower swine<nursery swine. The 80% contents of N,P and K in the manures were soluble and in the fraction of <0.15

mm particle. The separation efficiencies with the XY screw solid-liquid separators were 27.8% for swine manures and 45.5% for cow ones.

The efficiencies of N and P removal were in the range of 7.14%~19.71% and 7.38%~21.18%, respectively. The efficiencies of solid-liquid

separation were affected by the particle sizes in the manures. The efficiency of the particle removal with the screw separator was higher than

that with the manual sieves. It is suggested that separation efficiency could be augmented after technical improvement for screw separator.
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Table 1 Basical properties of swine and cow manures

Biifs| pH N/mg-kg? P/mg-kg? K/mg-kg'! &EKE/%
WS 6.8 18.7 8.1 23.1 784
WF A 7.2 14.5 38 8.9 83.5
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Table 3 The contents of nutrients in different particles in

the swine manures

RiAZ /mm N/% P/% K/%
<0.15 2.79 1.26 3.74
0.15~0.50 0.71 0.26 0.39
0.50~1.00 0.53 0.20 0.28
>1.00 0.55 0.06 0.28
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Table 4 The contents of nutrients in different particles in

the cow manures

bi#%/mm N/% P/% K/%
<0.15 2.15 0.59 1.45
0.15~0.50 0.70 0.18 0.29
0.50~1.00 0.57 0.16 0.23
>1.00 0.63 0.11 0.23

R2 B HGEEREST (%)

Table 2 The distribution of different particle sizes in the swine and cow manures(% )

BRI AR <0.15 mm 0.15~0.50 mm 0.50~1.00 mm >1.00 mm
BhEsEE 57.99+0.016 5a 14.16+0.015 8b 15.91+0.023 2b 11.93+0.023 8b
(RS 68.34+0.016a 15.53+0.022b 9.81+0.000 7bc 6.31+0.005 3¢
L2 52.85+0.007 7a 19.36+0.008b 15.11£0.020 1c 12.68+0.020 4¢
BREE 59.45+0.020 5a 19.9+0.028 2b 12.57+0.000 9¢ 8.08+0.006 8c
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Table 5 The percentages of nutrients in different particles in the

swine manures(% )

Rifd <0.15mm 0.15~0.5 mm 0.50~1.0 mm >1.0 mm
N 86.63a 5.35b 4.50b 3.51b
P 90.57a 4.57b 3.95b 0.90¢
K 93.94a 2.60b 2.16b 1.30¢
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Table 6 The percentages of nutrients in different particles in the

cow manures(% )

Rifd <0.15mm 0.15~0.5 mm 0.50~1.0 mm  >1.0 mm
N 78.62a 9.66b 6.20b 5.52b
P 81.45a 8.85b 6.20b 3.50¢
K 86.46a 6.32b 3.95b 3.27¢
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Table 7 Comparing between efficiencies of solid—liquid separation with the XY screw separator and distributions of particles and nutrients

in the different particle fractions from the swine and cow manures

SH T kg
0.5 mm 1.0 mm 0.5 mm 1.0 mm
KT LR TR 2T o Ho /% 27.84 11.93 27.79 12.68
XY 78 [0 43 B HL AR B L 41/% 28.77 19.02 45.47 28.59
KT WFLZRTRIEE N Br G Ho /% 8.01 3.51 11.72 5.52
XY ZY[E AT ESHL N [ 6/9% 19.77 7.14 17.71 14.12
KF WFLARBRZEAE P BT (5 Hotil/% 4.85 0.90 9.70 3.50
XY 74 B AL P I H6i1/% 11.96 7.38 21.18 19.00
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