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Summary of Content 

It is an urgent task for mankind today to make rational use of resources and protect the 
environment. The newly developed waste-free technological processes are a new industrial 
development mode for realizing the harmony and unity of society and nature. 

This book introduces in detail the main contents of waste-free technological processes 
in specific industrial sectors, such as minerals, ferrous metallurgy, nonferrous metallurgy, 
petroleum refining, chemicals and electric power. 

The book is divided into seven chapters: Chapter I Industrial Development and Its 
Ecological Consequences; Chapter II Natural Resources and Their Utilization; Chapter III 
Theoretical Basis of Waste-Free Technological Processes; Chapter IV Main Ways to 
Realize Waste-Free Technological Processes; Chapter V Direction and Progress of 
Establishing Waste-Free Production in Major Industrial Sectors; Chapter VI Establishing 
Waste-free Industrial Zones; and Chapter VII Economic Evaluation of Waste-Free 
Technological Processes. 

The book is rich in content, and smooth and vivid in narration. 
The book can not only serve as a teaching material for environmental protection 

majors, but also be used as a reference for personnel engaged in industrial and 
environmental protection planning, design and technological process research. 
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Sludge This process is completely different from ammonia-soda process from raw materials to technological process, and can basically 

enable waste-free production, which has been introduced in the previous chapter. 

(2) Comprehensive Utilization and Harmless Treatment of Distillation Waste Liquor and Waste Residue 

① Recovery of CaCl2 and NaCl from Distillation Waste Liquor After clarification, the distillation waste liquor is first treated to 

remove SO4
2-, next evaporated to separate out NaCl, then washed and centrifugally dewatered, and finally is used as a salt product or 

reused in alkali production. The mother liquor contains CaCl2 (32–38%), and may be directly provided to users as a product, or be 

continuously evaporated to further remove NaCl, and finally a solid product CaCl2•2H2O is obtained. The CaCl2 may be used as a 

hygroscopic agent for gas and liquid in chemical industry and as an additive for concrete, a building material. The research indicates that 

adding CaCl2 into cement burden can reduce the calcination temperature by 350-500°C, thereby correspondingly saving fuel by 30%. In 

addition, the cement clinker produced at a lower temperature is easy to grind, and the concrete prepared with this cement has a higher 

grade. 

② For making use of alkali residues to produce cement and other building materials, and making use of waste residues in 

alkali production, such as insoluble solid residues in distillation waste liquor, brine sludge and limestone calcination tailings, to produce 

cement, the key lies in meeting dechlorination requirements and proper proportioning ratios so as to ensure product quality and reduce 

energy consumption. 

Alkali residues may also be mixed with sulfuric acid-containing wastewater discharged from nearby chemical plants in a certain 

ratio to produce alkali residue • β-dihydrate gypsum. By different heat treatments, different alkali residue gypsum can be obtained , such 

as alkali residue • α-hemihydrate gypsum, which can be used as interior decoration materials. 

③ Preparation of Calcium–Magnesium Fertilizers from Alkali Residues This kind of calcium-magnesium fertilizer may 

replace lime as a conditioner for acidic soil, and can increase the land fertility and the yield of rice, peanuts, soybeans, corn, barley and 

other crops. According to the preparation method, the distillation waste liquor is first thickened until the solid-liquid ratio is 1 : 10, and 

then filtered by a filter press. Part of Cl- is washed off on the filter press, and the filter cake contains 5% water, which is mixed with chalk 

tailings at a ratio of 1 : (2-3), crushed and then dried. 

④ Preparation of Poultry Feed Additive from Alkali Residues After the chloride in the waste residue is removed to below 

4%, the residue can be used as an inorganic salt additive for poultry feed to improve the laying rate of poultry. 

(3) Other Measures 

① Establishment of a water circulating system. Using the purified wastewater to dissolve salt, and part of the distillation waste 

liquor to digest quicklime. Using the dry quicklime to replace lime milk in ammonia distillation, and changing water cooling to air 

cooling to reduce water consumption. 
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