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Industry Pioneer —— Integrated Project of Deep Flue Gas 
Treatment and Waste Heat Heating for Citizens
Asia Symbol (Shandong) Pulp And Paper Co., Ltd.

Project Overview

The integrated project of deep flue gas treatment and waste heat heating for the 
community is an effective practice of Asia Symbol (Shandong) Pulp And Paper 
Company, in response to the national “dual carbon” goal and practicing the concept 
of sustainable development. The project was initiated and constructed in February 
2021 and completed in 2023. The company has introduced professional technical 
expertise to recycle waste heat from the flue gas and wastewater generated during 
the pulp production process in areas such as the alkali recovery boiler and lime kiln 
of the factory. Part of the recovered heat is used for heating community residents, and 
the other part is reused in the company’s production system, which can effectively 
replace and reduce the use of fossil fuels. The total investment of this project is RMB 
327 million yuan, which can reduce carbon emissions by 382,500 tons per year and 
also lower the emission concentrations of nitrogen oxides, sulfur dioxide, and dust in 
flue gas.

During the 2022-2023 heating season, the total heating output was about 1.4 
million GJ, achieving good environmental, social, and economic effects and receiving 
widespread recognition from all sectors of society. This project is the first and largest 
integrated energy-saving, environmental protection, and waste heat utilization project 
in China’s paper industry, playing a leading and exemplary role in energy conservation 
and emission reduction for the national and even global paper industry.

Company/Organization Profile

The company is a world 
leading vertically integrated 
enterprise of pulp, paper and 
fiber, the largest commodity wood pulp production enterprise in China, and the largest 
foreign-funded enterprise in Shandong Province, leading the upgrading of the pulp and 
paper industry, technological progress, and green development.

The company is a unit responsible for the formulation and revision of national 
standards for pulp and paper products and industry standards. It has passed the 
ISO9001 quality, ISO14001 environmental protection, ISO45001 occupational health 

and safety, and ISO50001 energy management certification systems.

The company has invested a total of RMB 7 billion yuan in environmental protection, 
and its main clean production indicators have reached the industry’s first-class level. 
The company fully utilizes the biomass waste generated during the pulp and paper 
production process to provide energy, which can reduce over 3 million tons of carbon 
emissions annually.

Project Outcome

1. This project can save 1470,00 tons of kgce annually, reduce carbon emissions 
by 382500 tons, and also lower the emission concentrations of nitrogen oxides, 
sulfur dioxide, and dust in flue gas.

2. The project has alleviated the pressure on local heating companies in terms 
of environmental protection, coal consumption, and emissions, and has 
found new environmentally friendly heat sources; The project also solves the 
problem of cooling the surplus low-temperature waste heat in the factory, and 
the government bridges and integrates resources to obtain policy support. Its 
operability is achieved through market-oriented mechanism funding support.

3. This project is the first integrated waste heat utilization project in the papermaking 
industry, playing a leading and exemplary role in energy conservation and 
emission reduction for the national and even global papermaking industry.

4. The Development and Reform Commission of Rizhao City, Shandong Province, 
regards this project as a typical example of energy conservation and carbon 
reduction, and promotes it in other enterprises in Rizhao. Currently, steel 
companies have begun to explore the use of waste heat for community heating.

Project Highlights

1. This project has been included in the “Three Year Action Plan for Deepening the 
Conversion of New and Old Driving Forces and Promoting Green, Low Carbon, and 
High Quality Development in Rizhao City (2023-2025)” and is being promoted as 
a key project.
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2. In 2023, the project was awarded as an excellent case of “520 Social 
Responsibility Day”.

3. The project has been reported on various media platforms such as Dazhong Net, 
People’s Daily Online, and China Paper. It received widespread praise from the 
government and community residents.

Project Implementation

1. Project Background

The smoke and wastewater generated in the pulp and paper production process 
contain a large amount of low-temperature waste heat, but due to technical and cost 
reasons, it can’t be recycled, which is a problem of energy waste faced by the entire 
paper industry.

With the proposal and promotion of the national “dual carbon” target, various regions 
across the country are exploring the path of green, low-carbon, and sustainable 
development. With the increase of urban population, heating enterprises in Rizhao 
Economic and Technological Development Zone are facing increasing pressure in 
terms of environmental protection, coal consumption, and carbon emissions. They are 
also actively exploring the use of green and low-carbon energy and heat sources.

2. Solution

In the face of numerous technologies for waste heat recovery and the characteristics 
of the pulp and paper industry, the technical team of Asia Symbol (Shandong) Pulp 
And Paper Company has conducted feasibility technical research and demonstration 
with multiple domestic and foreign companies and research institutions, and 
introduced the technical strength of professional companies. The main equipment 
adopts the patented technology of “vacuum phase change heat exchange” (Harbin 
Institute of Technology Jintao low-temperature phase change flash evaporation 
technology, which utilizes the characteristic that the boiling point of water decreases 
with the decrease of environmental pressure, creates a negative pressure 
environment through a vacuum pump, and causes industrial wastewater above 26 to 
flash evaporation, producing negative pressure steam that carries the latent heat of 
vaporization and is transported to the condenser for condensation and heat release 
into the low-temperature medium). The flue gas and high-temperature wastewater 
generated in the alkali recovery boiler, lime kiln, power boiler, incinerator and pulp 
production process of the factory, are used for waste heat recovery and utilization, 
Part of the recovered heat is used in cooperation with local heating companies 
for community residents’ heating, while the other part is reused in the company’s 
production system, which can effectively replace and reduce the use of fossil fuels.

This project involves the construction of 8 buildings and more than 107 sets of 
main equipment, including direct heat engines, spray towers, spray water pumps, 
intermediate water pumps, heating water pumps, return water pumps, motors, 
plate heat exchangers, flue gas re-heaters, condensate tanks, as well as supporting 
facilities and heating pipelines in the factory area.

The technical path of the flue gas treatment process implemented in this project 
is “indirect slurry low-temperature vacuum phase change flash evaporation 
condensation + flue gas reheating” and “flue gas spray condensation + reheating”. 
The main process flow is to use indirect condensation of flue gas, namely slurry flash 

evaporation cooling, to achieve the purpose of flue gas condensation and dehydration. 
In the vacuum phase change heat exchange device, the slurry undergoes heat 
exchange through flash evaporation, transferring heat to the cold source - the internal 
cold source and heating water. The cooled slurry returns to the original process 
system to continue spraying the flue gas, thereby achieving the goal of reducing the 
temperature and moisture content of the discharged flue gas.

3. Key breakthrough

(1) This project combines the characteristics of the pulp and paper industry in terms 
of technology, and after technical exchanges with multiple domestic waste heat 
recovery equipment manufacturers, it has been used for the first time in the pulp and 
paper industry.

(2) As the project leader, the technical team continuously explores and innovates 
during the project implementation process, improving the original direct heating 
integrated waste heat recovery equipment developed by Harbin Institute of Technology 
to meet the needs of flue gas waste heat recovery from different furnace types.

(3) This project has received strong support from the Rizhao Municipal Government, 
Rizhao Ecological Environment Bureau, Rizhao Economic Development Zone, and 
others. The government has acted as a bridge to convert the waste heat energy from 
factories into livelihood resources, achieving energy recycling and regional carbon 
reduction.

Project Impact & Sustainability

1. This project is an innovative project in the world’s pulp and paper industry 
that combines flue gas waste heat reuse with civilian use. It has obvious 
characteristics of technological innovation and mechanism innovation, and has 
received widespread praise from local governments, ecological environment 
departments, and communities. It also has good environmental, social, and 
economic significance.

2. This project has promotable and replicable value, and Rizhao City has already 
started organizing promotion.

Expert Comments

The Deep Flue Gas Treatment and Integrated Waste Heat Utilization Project 
recovers waste heat from flue gas in the alkali recovery boilers and lime 
kilns, as well as from wastewater generated during the pulping process. This 
recovered heat is partly used to provide heating for community residents 
and partly recycled back into the company’s production system, effectively 
reducing fossil fuel consumption and, consequently, carbon emissions. It 
also lowers the emission concentrations of nitrogen oxide and sulfur dioxide 
in flue gas, and dust. This case sets a benchmark and demonstration 
effect for energy conservation and emission reduction in the paper-making 
industry nationally and globally, generating notable environmental, social, 
and economic benefits. It has been widely covered by media outlets including 
dzwww.com, people.cn, thepaper.cn, and paper.com.cn.
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