.
7
7
%
.
.
:

T e e

(T ﬁﬁ%gﬁj e A e e R

R—=I3—=2F v T (PS) DX ¥ 3 EN:

The evaluation of Methane-fermentation of Paper Sludge (PS)

- I N
Takao ANDO

Abstract

Paper sludge (PS) discharged from paper manufacturing processes, is obvious serious industrial waste.

development of a technique for utilizing of PS is essential for recycling waste materials.

Therefore, the
PS consists of cellulose through out paper

manufacturing processes and some kinds of minerals (e.c. talc, kaolinite, calcite) for adding materials by filler and pigment.

In this study, we tried to methane fermentation treatment for new effective utilizing process of PS. It was obvious that the

cellulose in PS can be used for the material of methane fermentation. The relationship between mineral composition of PS and the

quantity of methane gas volume is tried to clarify, the characteristics of suitable PS for methane fermentation were (1) ash and

organic component are both contained about 10~25%, (2) the amount of calcite content is about 40%~55%. In consequence, the

PS can be used for multiple stage (cascade type) recycle.
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Fig. 1

showed in the mineral compositional regions which were

The ternary diagram (Talc — Kaolinite - Calcite)

decided by suitability for zeolite synthesis. The details
were referred to Ando et al., (2004). Simplified explanation
of each region showed as follows.
Region (A) : suitable region for zeolite synthesis.
Region (B) : possible region for zeolite synthesis
Region (C) : difficult region for zeolite synthesis

Region (D) : impossible region for zeolite synthesis
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ADPS T, KB 54 7%, KB 26.6%, HHEN
18.7%& 72, BV AEERERE, tlc2322.5g, kao 2%
38.4g, ccAN60.6g L7220, NG IEHTEDD cc DIERLL
1349.9% & Fp otz BRI ORA & o H AFEARTL 705, bml &7

Sz, ZOMER, PS POFEEY 5 MORELEAR T A
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20.1%& 720, fEEE VAEHERERIE, tle 2321.6g, kao A3
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EDPS Tht, /KOED 5L 6%, ROEDN 23.2%, AHmEN
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F D PS i, KHEDNS48.6%, KBNS 28.5%, HiEmEN
22.9%& 720, fEEN VAFERERIL, tle 28 7.8g, kao ¥
65.4g, cc 73 59.5g (44.9%) &ipoTn. AFZUHADRAERE
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56.4g, cc N B6.4g (46.8%) Lipotr, ABUHADIRAR
1%, 150.0 ml/g &72o7-.

Table1l The weight ratio of investigated samples of H,0, ash, organic components, chemical compositions,

mineral compositions, and the generated quantity of methane gas.

A B C D E F G H 1 J
H,0O (%) 54.7 72.1 63.4 524 51.6 48.6 68.9 62.6 44.3 56.5
ash (%) 26.6 16.7 14.0 275 23.2 28.5 9.2 20.7 39.2 26.8
organic components (%) | 18.7 11.2 22.6 20.1 25.1 22.9 219 16.7 16.5 16.7
Si0, (%) 32.1 324 384 34.8 353 354 31.2 33.0 29.9 333
TiO, (%) 0.9 1.0 1.8 0.7 1.3 1.2 0.8 1.4 0.9 1.2
ALO; (%) 24.8 21.6 39.9 252 24.0 263 32.0 344 24.1 19.0
FeO* (%) 0.5 0.4 0.7 0.6 0.5 0.4 0.5 0.5 0.4 0.5
MnO (%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MgO (%) 7.2 6.2 3.0 6.9 5.6 2.5 2.5 4.6 4.8 7.8
Ca0 (%) 34.0 374 15.1 313 33.0 334 316 21.9 393 37.6
Na,0 (%) 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.1
K0 (%) 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0
P,0s (%) 0.5 0.8 1.0 03 0.2 0.6 1.4 4.1 0.4 0.5
Talc (g) 225 19.5 9.4 21.6 17.5 7.8 7.8 14.6 15.1 243
Kaolinite (g) 384 43.0 69.6 45.4 52.0 654 56.4 51.0 43.7 38.6
Calcite (g) 60.6 66.7 26.9 55.8 58.8 595 56.4 39.0 70.2 67.0
Rutile (g) 0.9 1.0 1.8 0.7 1.3 1.2 0.8 1.4 0.9 1.2
ex Si0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ex AL O, ) 9.7 4.6 12.4 7.2 3.5 0.5 9.7 14.3 6.8 3.8
CH, (ml) 705.5 1163.6 518.1 711.9 1181.9 399.6 748.5 670.2 373.9 900.5

* . total Fe as FeO.
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Fig.2  The relationship between the quantity of biogas (mL) and the reaction time (minutes) of

investigated samples.

Legend : . | methane, B
N e

integrated volume of methane
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Fig.3 The mineral composition of investigated samples (A to J) on ternary diagram (Talc - Kaolinite -

Calcite) which showed the suitable region for zeolite synthesis referred to Ando et al., (2004).
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| Waste water

B

@7colite synthesis
Waste water ]
@)ethane fermentation
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Fig.4 The conceptual diagram of cascade type paper recycling process.

processes and the white arrows show venous processes.

bellow.

1% circulation: paper recycling process

The black arrows show arterial

The triple circulation processes will be outlined

2 circulation: waste water purifying process

3" circulation: paper sludge (PS) treatment process
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