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Evaluation of the properties and the papermaking
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ABSTRACT

Management of organic waste such as livestock manure has been considered as very important issue in
terms of the environment. The anaerobic digestion of livestock manure become more attractive treatment
method and has been widely applied. In this work, the properties of the residue after the anaerobic diges-
tion of livestock manure was evaluated for providing the basic data to develop new application. The lignin
and the ash contents of the residue were much higher than those of other biomass such as wood. The com-
ponents of the residue were also analyzed with SEM-EDS and Elemental Analyzer. The addition of the
residue into the handsheet paper resulted in the higher bulk and he higher air permeability with the loss
of the strength properties. The water holding capacity of the handsheet were increased until the 40 % addi-
tion of the residue.
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Table 1. Chemical composition of the residue originated from the anaerobic digestion of livestock

manure

Hot water extract  Alcohol-benzene extract ~ Klason Lignin Holo-Cellulose Ash

Content (%) 12.73 1.92 26.38 38.98 19.98
Table 2. Organic elements in the residue originated K12 njef Y491 Ca, Mg, Zn 5 9] A &5 &3t
from the anaerobic digestion of livestock T 9lo] o vgxYo|gty & 4ty HEg
manure o) Z AR 74 23 A B g3t E o] WA
Elemet N~ C H S F§E T 907 2o shet 24 L A BHL 5

Content (%) 233 4328 563 0.34 R85l 2 B0 343HA EAL mhotal 1z} a4},
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Table 3. Inorganic elements in the residue originated from the anaerobic digestion of livestock manure
measured with SEM-EDS

Element P Cl K Ca Mg
Weight (%) 243 1.88 3.52 3.99 1.48

10pm WD 10.0mm

Fig. 1. The shape of the residue originated from the anaerobic digestion of livestock manure measured
with SEM.
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Fig. 2. Thermogravimetric analysis of the residues
depending on the condition of the anaerobic
digestion of livestock manure.
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Fig. 3. The change in bulk and air permeability
of handsheets depending on the contents
of the residues.
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Table 4. The changes in Tensile strength and Burst
strength of handsheets depending on the
contents of the residues

Cor_ltents of s-[fenr?élt?] Burst strength
Residue (%) (KN/m) (kPa)
Control 4.7 2455
10% 35 185.4
20% 2.8 151.7
30% 25 127.4
40% 1.9 110.8
50% 14 77.2




Table 5. The changes in ISO brightness of
handsheets depending on the contents
of the residues

Residue content
Control
10%

20%

30%

40%

50%

1SO Brightness
28.22
26.47
25.07
23.94
21.53
19.23
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