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Abstract 

With the rapid development of Chinese cities, the emission of urban waste has increased 
sharply, and the environmental problems are becoming more and more serious. Landfill 
method is one of the mainstream technologies of waste treatment. A variety of 
metabolites are formed in the process of anaerobic fermentation, soil organic matter 
decomposition and rainwater scouring of the landfill, and high concentration organic 
wastewater, namely landfill leachate, is produced. Landfill leachate contains a lot of 
pollutants, which need to be collected and treated. Landfill leachate is one of the main 
causes of waste secondary pollution. It has varying degrees of negative effects on water 
body, soil, atmospheric environment and ecological environment, and will bring great 
pollution to the environment. 
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1. Introduction 

With the increasing improvement of human living standards, the total amount of solid waste 
per capita will also increase in direct proportion, and solid waste has become one of the main 
causes of global pollution. It is a widely used method for solid waste treatment to establish a 
landfill plant to landfill the waste produced by people. In the process of garbage accumulation 
and landfill treatment, it is often washed by rainwater. Coupled with the long-term mixing and 
impregnation of surface water and groundwater, the garbage leachate filtered by chemical 
extraction, hydrolysis and natural fermentation will contain a large amount of organic matter 
and chemical metal impurities, pollute the ecological environment of the nearby natural water 
body, and finally seriously affect the balance of the natural ecosystem of the whole region, 
which is very harmful. 

2. Source of Landfill Leachate 

Landfill leachate is the secondary pollution produced by the health department after landfill of 
municipal solid waste. In the process of municipal waste backfilling, the pollutants in municipal 
waste dissolve with soil compaction and microbial dissolution, and interact with rainwater and 
runoff to produce landfill leachate. Landfill leachate is a kind of high concentration organic 
waste with complex components. If it is not properly treated and directly enters the water body, 
it will bring huge pollution. There are three sources of pollutants in landfill leachate.①There 
are a lot of soluble organic matter and inorganic matter in waste itself;②Waste is a soluble 
compound formed by interaction with biology, chemistry and physics;③The components of 
the soluble products of the overlying soil and the leachate from the surrounding soil layer are 
very complex. Generally speaking, the pH of landfill leachate is 4 ~ 9, in which CO is 2000 ~ 
62000mg / I and BODs is 60 ~ 45000mg / I. The content of heavy metals is basically the same 
as that in general municipal sludge. The content of metal ions in landfill leachate is mainly 
controlled by four functions: absorption, complexation, deposition effect and redox reaction. 
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3. Characteristics and Influence of Landfill Leachate 

Landfill leachate is mainly the physical product of the flow of liquid controlled by fluid gravity 
from the landfill site. It can be roughly divided into four main sources: water in the waste itself, 
water formed by chemical reaction with other wastes, repeated reverse infiltration of 
underground diving and precipitation in the atmosphere, in which the precipitation in the 
atmosphere is highly concentrated Transient and highly repetitive, accounting for the vast 
majority of waste leachate, are the main theoretical basis for waste engineering design. Landfill 
leachate is the liquid produced by the exchange between the environmental endogenous liquid 
formed by the mixing of garbage waste after decay and oxidation and the surrounding external 
soil water. The composition and water quality of these landfill leachate are complex, mainly 
including high concentration organic matter, various heavy metal organic salts in soil and water, 
SS and ammonia nitrogen. Landfill leachate not only seriously pollutes soil and surface water 
sources, but also may seriously pollute groundwater. 

With the gradual increase of the total amount of waste, the composition of leachate becomes 
more and more complex. In addition, due to the influence of various factors such as meteorology, 
hydrogeology, engineering design and construction, leachate will seep out in the process of 
waste landfill treatment. Its characteristics are as follows. 

3.1. Many Types of Pollutants with Rich and Complex Components 

The results show that there may be more than 70 kinds of highly toxic organic substances and 
various organic heavy metal elements in the leachate. In the percolation liquid, the most 
abundant organic compounds are various hydrocarbon groups and hydrocarbon derivatives, 
esters and ethers, alcohols and polyphenols, acids, aldehydes and ketones, as well as amides 
and ketones. 

3.2. The Water Quality and Quantity Vary Greatly 

The overall water quality and water content of leachate will change due to the external 
environment, hydrogeological and climatic conditions, rainfall, stacking height and treatment 
method, backfill waste scale, backfill treatment process, backfill duration, and the change of the 
characteristics of the chemical composition of the backfill waste. 

3.3. High Concentrations of COD and BOD5 

In the new waste landfill, the generation of volatile acids may increase the content of COD and 
BOD5, in which the maximum COD can reach 80g / L and the maximum BOD5 can reach 35g / 
L. When the landfill time is less than five years, the pH value of the high leachate formed is 
relatively low, in which the contents of COD and BOD5 are relatively high, and the value of BOD5 
/ COD is also relatively high, usually 0.5 ~ 0.7, showing excellent biodegradability, and the 
content of various heavy metal ions is also relatively high. When the filling time is more than 
five years, the leachate formed is more neutral, in which the contents of COD and BOD5 are 
relatively reduced, the ratio of BOD5 / COD is reduced to 0.1 ~ 0.2, in which the content of NH3-
N is higher, and the content of heavy metal ions in soil is also decreasing. 

3.4. High Metal Content 

There are more than ten kinds of metal ions in landfill leachate, of which the contents of iron, 
lead, zinc and calcium have reached 2050mg / L, 12.3mg/L, 130mg / L and 4300mg / L 
respectively. 

4. Difficulties in Treatment of Landfill Leachate 

The difficulty of landfill leachate treatment mainly lies in：①A single treatment method often 
fails to meet the target discharge standard, while the composition of landfill leachate is complex, 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 3 Issue 10, 2021 

ISSN: 2664-9640                

216 

the water solubility of chemicals is very poor and difficult to dissolve, resulting in that it is 
difficult to meet the standard discharge standard by a single treatment procedure；②The 
water quality in landfill leachate has many different characteristics. It is often impossible to 
treat a variety of water bodies by only one treatment technology；③Disposal of toxic and 
harmful substances such as heavy metals in Landfill leachate. 

With the increasing progress and development of science and information technology in 
modern society, the great harm of heavy metals to human health has gradually become a 
commonsense health problem in the life of streets and alleys. Because of the chemical structure 
characteristics of heavy metals, as long as a little heavy metal compounds directly enter the 
body, they can cause a lot of harm to people, Therefore, governments at all levels are stricter in 
the quality management of waste water leachate in daily life, and should clearly ensure that it 
will not have a negative impact on human health after environmental pollution. 

5. Countermeasures for the Treatment Difficulties of Landfill Leachate 

5.1. Strengthen the Research Development and Utilization of New Technologies 
and Equipment 

For the current leading technical equipment, we should also pay attention to increase 
investment, carry out technical promotion, expand the application validity of advanced 
technical equipment, and provide more practical effects for the management of landfill leachate. 
Realize the industrialization structure of the new process equipment, so that it can develop 
rapidly in the Waste Leachate Disposal Industry and more adapt to the actual needs of the 
market. 

5.2. Enhance the Whole Process Monitoring of Landfill Leachate 

Whole process monitoring refers to mastering the integrity of landfill leachate. It can not only 
reduce the cost, save unnecessary management expenses, but also increase people's investment 
in leachate treatment technology, and has good monitoring in the whole process, including 
initial stage, process stage and result stage. The first is the initial stage, because the initial stage 
is the source of all landfill leachate. Monitoring the source can achieve very good results, which 
can not only reduce the treatment workload, but also cultivate people's awareness of waste 
reprocessing and utilization. 

In the process stage, pay attention to the innovation of scientific and technological methods and 
the application of new technologies, strengthen scientific research, and develop more effective 
scientific methods to treat landfill leachate. At the same time, in the treatment stage, the 
treatment of each landfill leachate should be taken seriously. We should take every link of the 
treatment process seriously to ensure the effect of up to standard discharge. 

5.3. Application of Key Technologies 

The basic principle of micro electrolysis treatment process is to use the corrosion mechanism 
on the metal surface, physical deposition and related chemical reactions to complete the 
absorption and disposal of compounds in waste leachate. Although this method is mainly an 
imitation of sewage treatment, it also has a good effect on waste leachate treatment; 

Oxidation ditch treatment and landfill technology is a process mainly for landfill of leachate 
from human daily garbage. Because this landfill process not only has super overall pressure 
resistance, impact resistance, overload and excellent garbage desulfurization treatment 
efficiency, but also can effectively control the garbage sludge production rate to a certain extent, 
In recent years, it has been well studied, popularized and applied; 
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Sand filtration treatment process is mainly aimed at the treatment process of water impurities, 
using the filter layer to filter out the floating dirt in the landfill leachate, and can clarify the 
water body to a certain extent. 

6. Conclusion 

The problem of landfill leachate has become a common problem and technical problem faced 
by human society. Many researchers are tirelessly carrying out scientific research and 
technological innovation, and firmly believe that the problem of landfill leachate will be well 
solved in the future. At the same time, the technical treatment and management of existing 
technologies should be strengthened so that they can play a correct effect in the management 
of landfill leachate. 
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