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Production of 
clinker

Start of 
operations

Operating 
rate

Countermeasures against NOx

2,000 tons/day 1996
Under 

suspension

Denitrification equipment (that uses 
ammonia water) has been introduced on 
the line with a production capacity of 
2,500 tons per day.  An oxygen control 
system or a regenerative burner have yet 
to be installed (as of March 2012) to 
reduce NOx emissions.

2,500 t/d 2006 50%

5,000 t/d December 2009 70%

Facility overview

Survey to consider the feasibility of introducing the technology to treat sludge at cement plants

 Studied city: Xiangtan in Hunan province

Population of Xiangtan is about three million. Covering an area of 5,015 km2, it lies 

slightly to the east of the central part of Hunan province and is located about 40 km south 

of Changsha. Heavy industry has been thriving in Hunan province, and Xiangtan hosts 

coal-fired power plants, steel plants, cement plants, chemical factories and other facilities. 

The GDP of the city is 36.703 billion yuan.

 Considered technology

Sludge treatment technology to be used for cement plants (Although there are direct and 
after-drying methods, only the former is examined in the project).

 Site for project: Hunan Shaofeng South Cement Co.

Outline: The wet cement plant has started its operation in 1958 using technology 

provided by the Soviet Union. It is currently an affiliated factory of South Cement which 

invests 50% of the capital, while the remaining 50% is paid by Shaofeng Group - a local 

company in the region.

Location: About 100 km west of the central part of Xiangtan as the crow flies

1. Outline of the model project (2nd phase)

Hunan 

province



3

1). Model project

2. Results of the activities (FY2011-FY2014)

(1) Development of the feasibility study (FS) 

plan

- Development and agreement of the Japan-

China cooperation formation (see the right 

figure)

- Development of the draft survey plan for the 

second phase

(2) On-site survey

- On-site survey conducted several times for 

the project

- Surveys carried out on sludge composition 

and relevant policy in the city

(3) Technological superiority proposal

- Development of a (draft) guideline for 

introduction of the technology to utilize 

sludge at cement plants

- Consideration of a basic plan to introduce 

the technology to utilize sludge at cement 

plants

Organizations involved in the model project

(draft plan)

Japanese Side Chinese Side

Ministry of the Environment

Office

(in Tokyo and Beijing)

Japanese 

consultant 

firm

Japanese company

Chinese Environmental 

Protection Ministry (MEP)

Government-affiliated Policy 

Research Center for 

Environment and Economy 

(PRCEE)

Outside 

experts

(e.g. Japan’s 

municipalities)

Xiangtan 

city 

government

Local consultants, 

academic 

organizations, 

Hunan province

Hunan Shaofeng South Cement

Development 

of methodology, 

estimate of 

GHG

Policy survey, joint 

study, information 

gathering, 

feasibility study

Policy 

discussion

Technical survey, consultation, 

feasibility study As of 28 Feb, 2014
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2). Joint survey

2. Results of the activities (FY2011-FY2014)

(2) Quantitative evaluation of co-benefits

- Survey on activity data and sludge composition 

- Consideration of quantitative evaluation methods 

to reduce NOx and GHG emissions (see the 

figure below)

- Development of a (draft) co-benefit guideline 

(1) Policy proposals on co-benefits approaches

- Analysis of policy survey on co-benefits in Japan 

and China

- Summary of the findings of the second phase

セメント原料

原料輸送時の
CO2＆NOx排出

セメント工場

セメント原料

下水処理場 埋立処分場

下水汚泥（含水率50～80%）

有機物分解時の
CH4排出

汚泥輸送時の
CO2＆NOx排出

埋立処分場

下水処理場

下水汚泥利用設備

下水汚泥（含水率50～80％）

セメント原料

汚泥輸送時の
CO2&NOx排出

下水汚泥
（セメント原料代替）
（燃料用石炭代替）

セメント工場

セメント原料

クリンカー焼成時のCO2排出
クリンカー焼成時のNOx排出

実施前 ＜セメント製造＞ ＜下水汚泥処理＞

実施後 ＜セメント製造＞ ＜下水汚泥処理＞

有機物分解時の
CH4排出

クリンカー焼成時のCO2排出

下水汚泥

クリンカー焼成時のNOx排出

（含水率50

～80%）

• 下水汚泥アンモニア利用によるNOx

削減効果
• 低NOx燃焼技術によるNOx削減効果

• 下水汚泥熱量利用による石炭消費量・
CO2削減効果

• 低NOx燃焼技術による燃焼効率改善、
石炭消費量・CO2削減効果

• 汚泥埋立量削減による
CH4削減効果

原料輸送時の
CO2＆NOx排出

• セメント原料輸送量削減に
よるCO2＆NOx削減効果

Before improvement < Cement production > < Sewage sludge treatment >

CO2 emissions at time of calcination of clinker

NOx emissions at time of calcination of clinker

Ingredients

for  cement

Cement  plant

Ingredients for 

cement

Sewage treatment 

plant

CO2 and NOx emissions at

time of transporting sludge

Sewage sludge

(water content of 50 to 80%)

CH4 emissions at time of 

decomposing organic

substances

< Sewage sludge treatment >After improvement < Cement production >

Ingredients for 

cement

CO2 and NOx emissions at 

time of materials transport

CO2 emissions at time of calcination of clinker

NOx emissions at time of calcination of clinker

Cement  plant

Ingredients for 

cement
Facility using

sewage sludge

Sewage sludge

(used as cement 

ingredient, instead of 

fuel coal)CO2 and NOx emissions decreased 

by reducing amount of cement 

ingredients to be transported

Sewage 

sludge

(water content

of 50 to 80%)

Sewage sludge

(water content of 50 to 80%)

- NOx emissions reduction by the use of ammonium 

from sewage sludge

- NOx emissions reduction by the use of low-NOx 

combustion technology

- Reductions of coal use and CO2 emissions by the 

use of heat from sewage sludge

- Improvement of combustion efficiency, and 

reductions of coal consumption and CO2 emissions 

by the use of low-NOx combustion technology

CO2 and NOx emissions at 

time of  transporting sludge

Sewage treatment plant

Landfill site

Landfill site

CH4 emissions decreased 

by reducing amount of 

sludge to be buried

CO2 and NOx emissions at 

time of materials transport

CH4 emissions at time 

of decomposing 

organic substances
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3). Capacity building

2. Results of the activities (FY2011-FY2014)

(1) Dissemination of co-benefits technologies

○ Objectives

• Report the findings of the model project and the joint research through publications, 

seminars, and disseminate and promote co-benefits approaches

• Hold discussion between Japanese and Chinese government officials 

○ Contents

• Bilateral governmental meetings

(Held in Beijing in November 2013 and in Xiangtan in Hunan province and elsewhere in 

January and February 2014)

• Briefing sessions and workshops

(Held in Beijing and elsewhere in February 2014 and in March 2015)

(2) Promoting understanding of co-benefits technologies and policies

○ Objectives

• Promote understanding of co-benefits technologies and policies in Japan

○ Contents

• Training tours in Japan targeting officials being involved in the model project, Chinese 

government officials and researchers 

(in February 2012 and June 2014)
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3. Outline of the project for this fiscal year

1) Model project
○ Policy proposals on co-benefits technologies

- Development of a (draft) guideline for introduction of technologies to utilize 

sludge at cement plants

- Consideration and proposal on co-benefits technologies for the third phase

2). Joint research
○ Policy proposals on the co-benefits approaches 

- Development of a (draft) co-benefits guideline 

- Issuance of a publication to summarise findings of the second phase

- Consideration and proposal on cooperation system for the third phase

3). Capacity building
○ Dissemination and promotion of co-benefits technologies

• Government talks (to be held in Tokyo in February 2016)

• Briefing sessions and workshops (to be held in Beijing and elsewhere in 

March 2016)

• Training tour in Japan targeting Chinese government officials and researchers 

(planned to be held in February 2016) 


