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Design and Application of Structure of Split Rotary Kiln
and Waste Liquid Incinerator

Zhaoyang Ding Dengfeng Zhang
Xi ‘an Aerospace Power Engineering Co., Ltd., Xi’ an, Shaanxi, 710100, China

Abstract

The incineration of hazardous waste using a rotary kiln is one of the most mature, adaptable, and relatively thorough treatment
methods available [1]. At present, rotary kiln incinerators in centralized hazardous waste treatment facilities primarily process solid
waste, with a small amount of liquid waste (typically less than 30% of the total) co-processed. The incineration unit adopts a structure
in which the rotary kiln is directly inserted into the secondary combustion chamber, as shown in Figure 1. In recent years, encouraged
by national environmental protection policies, waste-generating enterprises have begun constructing their own incineration facilities
to treat the hazardous waste they produce, thereby avoiding transportation risks and generating economic benefits through waste
heat recovery. However, in practice, many enterprises—especially those in coal chemical, petrochemical, fine chemical, and related
industries—generate hazardous waste that is predominantly liquid, with relatively small amounts of solid waste (generally less than
20% of the total). The traditional rotary kiln configuration, which is inserted directly into the secondary combustion chamber, is no
longer suitable for such cases, leading to issues such as liquid waste sticking to the kiln walls, coking, and incomplete combustion.
Additionally, in the absence of solid waste, the rotary kiln must continue rotating to prevent deformation, resulting in high energy
consumption. To address these challenges, this paper proposes a split-type rotary kiln incineration unit design, which has been
successfully applied in engineering projects. As illustrated in Figure 2, this design effectively resolves the operational problems
mentioned above, enables partial shutdown based on waste type, and reduces energy consumption and equipment failure rates.
Through case studies and data analysis, this paper also verifies the feasibility and advantages of the proposed structure, providing a
reference for similar enterprises.
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