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%1 Chemical composition of various paper sludge ash
and synthesized zeolite

Si [ Al [Ca|[Na| K |Mg| Fe | Ti |Si+Al|Si/Al
PSash A ||29.7|27.0|375) 0.1/ 00| 76| 1.4 | 1.8 || 56.7 | 1.10

PSashB [|447(254| 87| 00| 05 |10.0| 47 | 23 || 70.1 | 1.76

PSashC |(49.1{262/141| 01| 00 | 23| 3.0 | 02 || 753 | 1.87
PSashD | 259(202|440| 00| 08 | 58| 1.3 | 1.8 || 46.1(1.28

Product A1} 302(21.0/294|116| 04 | 39| 12| 17 || 51.2 | 1.44
Product A2(( 27.3|20.8(27.6|153| 03 | 57| 1.3 [ 15 || 48.1 | 1.31

[wt%), Product Al and A2 were prepared by paper sludge ash A.
Product Al : [NaOHJaq = 1.5 mol/dm’, reaction time : 3 hrs
Product A2 : [NaOHJaq = 3.0 mol/dm’, reaction time : 6 hrs
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(a)Paper sludge ash, before reaction
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(b) Product at 3.0 mol.’dms NaCH for 1.5 hrs
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(d) Preduct at 1.5 mol.'dm:’ NaQH for 3.0 hrs
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Ditfraction angle 28 [ CuKa (degrees) ]

C : Calcium carbcnate
Q :Quartz
HS : Hydroxysodalite

B 1 Xray diffraction of paper sludge ash and
synthesized zeolites
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EH 1 SEM photograph of paper sludge ash
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Ratio of salid and liquid : 200 g .~ 800 em®
Reaction temperature : 393 K
Agitation speed : 650 rpm

2 Effect of NaOH concentration on dissolution rate of
quartz and deposition rate of hydroxysodalite
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B2 SEM photograph of synthesized zeolite

Reaction condition : [NaOH]=3.0Omol/dm®
temperature = 393K
reaction time =23hrs
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a; : cation exchange
Ca"" : dissolution
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X3 Relationship between dissolution and cation
exchange capacity, and reaction time
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4 Dissolution behavior of calcium carbonate in paper
sludge ash
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CC : Calcium carbonate
COH : Calclum hydroxide

B 5 Structure transition of calcium carbonate under
alkali hydrothermal reaction
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E6 Time course of sedimentation volume of calcium
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BE7 Interaction of calcium component in alkali
hydrothermal reaction
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@8 Adsorption isotherm of ammonium ion with
synthesized zeolite
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