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Current State of Sludge Disposal and Reuse

(Result in 2008 Fiscal Year)

Amount of Dewatered Sludge in All Wards of Tokyo 

is About 975,000wt/ Year (2,670wt/ Day) 

After Dewatering, Whole Sludge Goes to Incineration 

(100% Incineration)

Expansion of Ash Recycling is Required



Amount of Imported Phosphorus Ore (T) and Change of Unit Price 
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Background of Phosphorus Recovery
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Composition of Sewage Sludge Ash ( Example)

Ratio of Phosphorus  is Large 



Purpose 

1. Development of Technology to Make Heavy 

Metal Contained in Ash Harmless in Order to 

Expand Ash Recycling and Usage

2. Development of Technology that Efficiently 

Extracts and Recovers Phosphorus from Ash



Target of Development

1. Quality of Treated Ash

Ash after Phosphorus Recovery Meets 

Environmental Quality Standards for Soil 

(Environment Agency Notification No.46 ) and 

Standard for Amount of Content in Soil (Notification 

No.19).

2. Quality of Phosphorus

Recovered Calcium Phosphate Meets the Standard 

on Fertilizer Control Law. 



Outline of Technology

Reaction Time  5-30 minutes

Temperature  50-70℃

Reaction Time  6-18 hours

Temperature  20-50℃
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Process Flow
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Pilot Plant

Pilot Plant is Placed at  Research and Development Center. 



P Extraction 

Ratio: 60％

② Lime Ca(OH)2
2.8kg

①Ash

10kg

P2O5:23.0％(2.3kg)

（P:10％(1.0kg)）

This 

process

Sodium Hydroxide 

NaOH ③ Recovered

Phosphate  5kg

P2O5: 27.0％ (1.3kg)

（P: 11.8％ (0.6kg)）

④ Phosphorus Extracted and 

Heavy Metal Removed Ash 7kg

P2O5: 10.0％(0.7kg)

（P: 4.4％(0.3kg)）

⑤ Waste Water and   

Uncertain Material

Uncertain Solid: 0.8kg
Uncertain P2O5 : 0.3kg
(Uncertain P: 0.1kg）

【 Extraction Conditions】
○Solution

1Ｎ-NaOH

○Weight Ratio of Alkaline 

Solution and Ash

10

○Number of Extraction

２ times

○ Target Value of P Extraction

more than 60％

Example of Phosphorus Mass Balance



Standard

Water %-DB 56.0 As ｍｇ/Ｌ less  than 0.005 0.01

lg-loss %-DB 5.5 Se ｍｇ/Ｌ less  than 0.002 0.01

SiO2 %-DB 34.2 Cd ｍｇ/Ｌ  less  than 0.001 0.01

Al2O3 %-DB 9.61 CN ｍｇ/Ｌ none none

Fe2O3 %-DB 14.1 Pb ｍｇ/Ｌ less  than 0.005 0.01

CaO %-DB 7.61 Cr(Ⅵ) ｍｇ/Ｌ less  than 0.01 0.05

MgO %-DB 3.85 Hg ｍｇ/Ｌ les s  t han 0.0005 0.0005

T-P2O5 %-DB 9.74 F ｍｇ/Ｌ  less  than 0.1 0.8

W-P2O5 %-DB 0.62 B ｍｇ/Ｌ 0.13 1

C-P2O5 %-DB 9.29 Standard

As mg/kg 13.4 Cd ｍｇ/ｋｇ 5 150

Cd mg/kg 6 Cr(Ⅵ) ｍｇ/ｋｇ less  than 2 250

Hg mg/kg 0.36 CN ｍｇ/ｋｇ less  than 1 50

Ni mg/kg 560 Hg ｍｇ/ｋｇ 0.18 15

Cr mg/kg 566 Se ｍｇ/ｋｇ less  than 2 150

Cr(Ⅵ) mg/kg less  than 0.4 Pb ｍｇ/ｋｇ 148 150

Pb mg/kg 174 As ｍｇ/ｋｇ 1 150

Ti mg/kg 5220 F ｍｇ/ｋｇ 140 4000

B ｍｇ/ｋｇ 13 4000

H21.8.28
葛西５号

炉
処理灰

Composition of Ash Notification No.46 

Notification No.19

Result of Analysis  (Notification No.46  and No.19) on Phosphorus Extracted 

and Heavy Metal Removed Ash (Example) 



Composition of Recovered Phosphate  (Example) 

Item Unit

Water ％ 53.2 -
Ｉｇ-ｌｏｓｓ ％ 5.9 -
ＳｉＯ2 ％ 4.57 -
Ａｌ2Ｏ3 ％ 1.95 -
Ｆｅ2Ｏ3 ％ 0.06 -
ＣａＯ ％ 45.3 -
ＭｇＯ ％ 0.31 -

Ｔ-Ｐ2O5 ％ 32.3 -
Ｗ-Ｐ2O5 ％ less than 0.01 -
Ｃ-Ｐ2O5 ％ 31.9 more than 15%

Ａｓ ％ 0.00023 less than 0.13％

Ｃｄ ％ 0.0001 less than 0.005％

Ｈｇ ｍｇ/ｋｇ less then 0.005 -
Ｎｉ ｍｇ/ｋｇ less then 5 -
Ｃｒ ｍｇ/ｋｇ less then 20 -

Ｃｒ6+ ｍｇ/ｋｇ less than 0.4 -
Ｐｂ ｍｇ/ｋｇ 20 -
Ｔｉ ｍｇ/ｋｇ 20 -

Standard on Fertilizer Control Law
　

Composition



Results and Schedule for the Future

Results

1. Technology to Produce Harmless Ash has been Developed. 

2. Technology of Phosphorus Extraction, Phosphate 

Precipitation and Recovery have been Developed. 

Schedule for the Future

1. Decrease of Lead (Pb）Content in Harmless Ash

2. Development of Reuse Technology for Recovered Alkaline     

Solution

3. Expansion of Recycling for Phosphorus Extracted and 

Heavy Metal Removed Ash



Thank You for Your Attention


