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燃煤污染是我国大气污染的主要源头 

Pollutants from coal-fired boilers are the major sources 

 for air pollution in china. 

 

大气中60%以上的粉尘、70%以上的二氧化硫、50%的氮氧
化物都与煤炭燃烧有关。 
 

Over 60% of dust, 70% of SO2, and 50% of Nox in air are related to 

coal-burning. 

 

我国中小企业的燃煤工业锅炉年消耗煤炭7亿多吨。 
 

The coal-fired boilers of China’s mid and small-sized enterprises 

consume over 700 million tons of coal each year. 

 
 



项目背景 Project Background 
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 中国燃煤工业锅炉排放的污染物在大气污染物中所占比例： 

Pollutants emitted by coal-fired industrial boilers, the proportion of pollutants 

in the atmosphere: 

氮氧化物Nox: 

10% 

二氧化硫SO2: 

30% 

粉尘Dust: 

10% 

PM2.5&PM10

： 20% 

其他Other：

29% 

污染物比例 

氮氧化物Nox 

二氧化硫SO2 

粉尘Dust 

产生PM2.5&PM10 

其他Other 



项目背景 Project Background 

中国现有在用燃煤工业锅炉设计效率75%左右，
实际运行效率约65%左右。 
China's existing coal-fired industrial boilers in design 

efficiency by about 75%, the actual operating efficiency of 

about 65%. 



项目背景 Project Background 

• 排放氮氧化物271万吨； 

• Emissions of NOX by 
2.71 million tons 

NOX 

• 排放二氧化硫718万吨； 

• Emissions of SO2 by 
7.18 million tons  

SO2 

• 排放烟尘160万吨 

• Emissions of soot by 
1.6 million tons 

Dust 

中国2011年燃煤工业锅炉： 

China 2011 coal-fired industrial boilers: 



解决燃煤工业锅炉清洁燃烧有两大难点 

Two major challenges in resolving coal-fired boilers’  

clean combustion 

 

一是锅炉效率低，而且大量燃烧原煤，不能保证清洁燃烧； 
 

1. Boilers tend to have low efficiency and consume large amount of 
raw coal, clean combustion is hard to achieve. 

 
二是环保部门面对千家万户，执法很难到位，企业没有内在动力，
排放污染得不到遏制。 
 

2. It is difficult for Environmental Protection authority to supervise 
emissions of all the boilers due to its large number. Enterprises are 
in lack of proper self-regulation, therefore, emission of pollution 
becomes a certain result. 
 



      利用煤基清洁固体燃料（半焦），使用解耦燃烧锅炉，
结合热电联产，全面提高工业锅炉能源利用效率，有效治理
大气污染的系统解决方案。 

 

The use of coal-based clean solid fuel (semi-coke), the use of 
decoupling combustion boilers, combined cogeneration of 
heating and power, and comprehensively improve the energy 
efficiency of industrial boilers, effective air pollution control 
system solutions. 

工业锅炉节能减排治理污染的系统解决方案 
Industrial Boiler Efficiency and pollution abatement  

system solutions 

 
 
 



治理污染的思路 

 1.尽可能集中治理； 
 Centralized abatement is preferred. 

 

 2.尽可能在前期治理； 
  Early-stage abatement is preferred. 

 

 3.运用先进技术实行全过程治理； 
  High-tech oriented & overall abatement are preferred.  

 

 4.推行第三方治理，解决企业自身缺乏动力的问题。 
 Third-party involvement is preferred, to encourage proper self-

regulation of enterprises. 



提高能源利用效率的主要措施 

Important measures in increasing energy efficiency 

 

 通过热解工艺，产出煤焦油、煤气、为工业锅炉提供洁净
煤（半焦），实现能源分级利用； 

 

 To produce coal tar and gas through pyrolytic process, to 

provide clean coal (semi-coke) to industrial boilers, to achieve 

cascade utilization of energy 

 

 为工业锅炉配备背压发电机组，实行热电联产。 
 To install backpressure generator to industrial boilers to realize 

combined cogeneration of heat and power 
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“煤拔头技术” Coal Topping Technology  

中国科学院李静海院士课题组发明。 
Coal Topping Technology is developed by Li Jinghai’s research group,  member of CAS. 



解耦燃烧技术 Decoupled combustion 

•中国科学院李静海院士课题组发明。 

•是一种抑制氮氧化物产生的清洁高效燃烧技术，利用该技
术生产的环保高效锅炉，既能提高锅炉效率，同时实现清
洁燃烧。 

•Developed by Li Jinghai’s research group. 

•It is clean and efficient combustion technology by which nitrogen 

oxides is depressed in the combustion process, to use of the 

technology to produce environmentally friendly and efficient boilers, to 

improve boiler efficiency, while achieving cleaner combustion. 



“解耦燃烧”锅炉应用实绩 

"Decoupling burning" boilers Performance 

广东中山小榄人民医院采用4t/h锅炉: 

 

1 .NOX浓度达到50mg/Nm3以下； 

2 .锅炉热效率达到90%以上； 

3 .SO2和烟尘均达到当地标准规定的排放指标。 

Guangdong Zhongshan Xiaolan People's 

Hospital uses a 4t / h boiler: 

 

NOX concentration less than 50mg/Nm3; 

boiler thermal efficiency higher than 90%; 

SO2 and soot contents meet the local 

standards for emissions targets. 



“解耦燃烧”锅炉应用实绩 

"Decoupling burning" boilers Performance 



工业锅炉提效减排治理污染的系统解决方案 

Industrial Boiler Efficiency and pollution abatement system solutions 

利用煤基清洁燃料（半焦），使用解耦燃烧锅炉，结合热
电联产，全面提高工业锅炉能源利用效率，有效治理大气
污染。 

The use of coal-based clean 

solid fuels (semi-coke), the use 

of decoupling combustion 

boilers, combined cogeneration 

of heat and power, and 

comprehensively improve the 

energy efficiency of industrial 

boilers, effectively control air 

pollution. 



工业锅炉提效减排治理污染的系统解决方案 

Industrial Boiler Efficiency and pollution abatement system solutions 

•锅炉效率从７５%提高至９０%以上； 

•每千瓦时电量仅需１６０克标准煤； 

•全过程减少空气污染物排放9０%以上。 

•Boiler efficiency increased from 75%        

to 90% or higher; 

•Only 160 g/kWh  consumption of 

standard coal; 

•Reducing air pollutant emissions more 

than 90% in the whole process. 



工业锅炉提效减排治理污染的系统解决方案 

Industrial Boiler Efficiency and pollution abatement system solutions 

组织独立的投资主体，筹建新型的
社会服务类热电供应中心。 

Organize independent investment entities, to 

build a new type of community service of 

thermal and electricity supply center. 



工业锅炉提效减排治理污染的系统解决方案 

Industrial Boiler Efficiency and pollution abatement system solutions 

•全国600万蒸吨工业锅炉热效率从75%提
高到90%，每年可节约4亿吨标准煤。 

•全国工业锅炉总体空气污染物排放减少
９０%。 

•Total capacity of industrial steam boilers in 

China is 6 million t/h, the thermal efficiencies 

range from 75% to 90%. By our solution, there 

is of 400 million tons of standard coal which 

would be saved. 

•Generally，air pollutant emissions of 

industrial Boilers would be reduced by 90% . 



工业锅炉提效减排治理污染的系统解决方案 

-节能减排效果 

Industrial Boiler Efficiency & pollution abatement system solutions 

 - Effect 

效果 

Effection 

• 每年减排氮氧化物135万吨， 

• 减排二氧化硫558万吨， 

• 减排PM粉尘 128万吨。 

• 1.35 million tons NOX reduced per year,  

• 5.58 million tons SO2 reduced per year,  

• 1.28 million tons PM reduced per year. 



工业锅炉提效减排治理污染的系统解决方案 

-节能减排效果 

Industrial Boiler Efficiency & pollution abatement system solutions 

 - Effect 

 推广解耦燃烧锅炉结合热电联产实现大气污染综合治理的方案后： 

  After the solution: 

 一 改变能源结构； 

 二 节能减排； 

 三 增加电力装机容量； 

 四 实现锅炉制造产业升级。 

 change the energy structure; 

 energy saving; 

 to increase the capacity of 

electricity; 

 Industrial boiler upgrading. 



中国能源研究会节能减排中心 

    中国能源研究会节能减排中心愿意精心组织、努力工作，为
国家工业锅炉节能减排、提高效率、治理污染，为全面完成
国家大气污染防治行动计划作出贡献。 

 

China Energy Research Society energy conservation & pollution reduction center 

The energy reservation and pollution 

reduction center of the CERS is willing to 

elaborately organize, work 

hard, for improving the industrial 

boiler efficiency, and reducing pollution, 

to contribute to the completion of 

the national plan for the prevention and 

control of atmospheric pollution. 



中国能源研究会节能减排中心 

China Energy Research Society energy conservation & pollution reduction center 

感谢各位！ 

Thanks! 


