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Abstract: With the development of society and the improvement of people's living 

standards, the problems of environmental pollution and energy shortage are also 

becoming more and more serious. Especially the current smog problem is even more 

worrying. Therefore, it is imperative to develop new energy. Electric vehicles are the 

main direction of the development of new energy vehicles in China. Thanks to the 

government's policy support and the development of science and technology, China's 

electric vehicle industry is booming. Electric vehicles are almost zero-emission, but 

some people think that electric vehicles only transfer the exhaust cylinders of 

traditional vehicles to the chimneys of power plants and emit a large amount of 

pollutants. This article will compare the pollutant emissions of traditional and electric 

vehicles. 
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1. Introduction 

In recent years, China's automobile industry has developed rapidly. Now China has 

become one of the largest automobile consumers in the world. With the increasing 

number of automobiles in China, the consumption of fossil fuels is increasing, and it is 

increasingly dependent on imports. At the same time, because fuel vehicles burn a 

large amount of fossil fuels, the exhaust gases pollute the atmosphere, leading to more 

and more prominent environmental problems in China, and seriously endangering 

human health. Therefore, in the process of technological development, two research 

topics have been proposed: First, use cleaner energy sources such as wind, hydro, 

geothermal, solar, etc. instead of fossil fuels, and the other is to use electric motors to 

drive cars, electric vehicles. 
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The UK is the first country to focus on and develop electric vehicles, and the number of 

electric vehicles is the highest in the world. In China, the electric vehicle industry is an 

emerging industry and a strategic industry. In June 2012, the State Council issued the 

“Energy Conservation and New Energy Vehicle Industry Development Plan 

(2012-2020)”, which is committed to promoting the further development of China's 

automobile industry and the improvement of the overall technical level. It points out 

that the main strategic orientation of the transformation of the automotive industry 

and the development of the energy automobile industry is driven by pure electricity, 

with emphasis on the industrialization of plug-in hybrid vehicles and pure electric 

vehicles. [1]. during the period from 2009 to 2016, the Chinese government has 

successively formulated a number of supportive policies to promote the development 

of the electric vehicle industry. However, during this period, the production scale, 

production and sales of the electric vehicle industry were not satisfactory. However, 

during the period from January to October 2015, the production and sales volume of 

electric vehicles in China showed a situation of spurt growth. Especially in October, the 

output of electric vehicles in China has reached more than 50000. Today, China's 

electric vehicle industry has developed due to strong support from government policies 

and the development of research technology. Although the electric vehicle industry at 

home and abroad is booming, some people have questioned whether electric vehicles 

must be more environmentally friendly than traditional cars. Although electric vehicles 

do not have exhaust emissions like traditional cars, most of the power to drive cars is 

provided by thermal power plants. Fire power plants also emit pollutants, which is 

equivalent to transferring the exhaust pipes of traditional cars to chimney of thermal 

power generation factory. This article compares the energy consumption and pollutant 

emissions of traditional cars and electric vehicles. 

 

2. Comparison of Energy Consumption between Traditional and Electric 

Vehicles 

2.1 Traditional Car Battery Energy Calculation 

According to market research, the average car consumes about 9 liters of fuel for 100 

kilometers, the density of gasoline is 0.725kg/L, and the calorific value of gasoline is 

43124 KJ/kg. From this, the energy consumed by a traditional car to travel 100 

kilometers is calculated as: 

9L×0.725 kg/L×43 124 KJ/kg=281384.1KJ 

 

2.2 Calculation of Electric Energy Consumption of Electric Vehicles 

Ordinary electric vehicles consume about 15 degrees of electricity for 100 kilometers, 

and the power generation efficiency of China's thermal power plants is 38%. The 

national standard GB2589-1981 indicates that the calorific value that can be released 
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per 1 kg of standard coal is 29 271 KJ. From this, the standard coal consumed for 

driving an electric car for 100 kilometers is calculated as: 

=4.85Kg 

The energy consumed is: 

4.85Kg×29271 KJ/Kg=141964.34 KJ 

 

Table 1. Comparison of energy consumption between traditional and electric vehicles 

Item Electric car  Traditional car 

Driving 100 kilometers of energy consumption 

(KJ/100Km) 

 

141964.34  281384.1 

 

It can be seen from the table that the same vehicle travels for one hundred kilometers, 

the energy consumption of the electric vehicle is significantly lower than that of the 

traditional automobile, and the energy consumption of the electric vehicle is about 

50% of the energy consumption of the conventional automobile. 

 

3. Comparison of Pollutant Emissions from Traditional and Electric Vehicles 

3.1 Calculation of Pollutant Emissions from Traditional Vehicles 

According to the literature [2], the traditional automobile exhaust pollutants mainly 

include: carbon monoxide (CO), hydrocarbon (HC), nitrogen oxides (no), particulate 

matter and sulfides, etc. The hazards of each component are as follows: 

Carbon monoxide: It can combine with human hemoglobin to form hydroxyhemoglobin, 

which is difficult to dissociate, hinder the binding of hemoglobin and oxygen, reduce 

the ability of hemoglobin to deliver oxygen, cause hypoxia in the body tissues, and 

damage the central nervous system. 

Hydrocarbon: A type of organic waste gas in automobile exhaust, containing harmful 

substances such as benzene, toluene and xylene. Among them, benzene is the most 

harmful, and benzene is a carcinogen, which causes diseases such as anemia, 

thrombocytopenia, mucosal bleeding, and blood cancer. At the same time, the mixture 

of hydrocarbon and NO2 can produce ozone and other peroxides in the atmosphere 

under strong sunlight, which has strong stimulating effect on human eyes, nose and 

throat mucosa, which can cause conjunctivitis, rhinitis, bronchitis, etc. In severe cases, 

it can cause cancer. 

Nitrogen oxides: mainly refers to NO1 and NO2. The harm of no1 to human beings is 

mainly manifested in its influence on respiratory system and nervous system. At the 

same time, it can also destroy the ozone layer in the stratosphere in the atmosphere, 

threatening the effect of the ozone layer on the earth's protective umbrella. It is easily 

dissolved in water to form nitric acid and nitrous acid. It can not only cause acid 
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pollution to the environment, but also easily generate photochemical reactions to form 

photochemical smog in the lower atmosphere. It is one of the causes of emphysema 

and lung cancer. 

Sulfur oxides: SO2 is the main component of sulfur oxides in the exhaust of automobile 

internal combustion engines. It is the main substance that causes acid rain. Its harm to 

human body is mainly to stimulate people, respiratory tract and eyes. It can cause and 

aggravate respiratory system and cardiovascular diseases, and can endanger life when 

it is serious. 

Carbon dioxide: CO2 is the largest component of automobile exhaust emissions. In 

recent years, due to the absorption of CO2 to infrared radiation, the greenhouse effect 

has been formed, causing global temperature to rise, sea level to rise, and destroying 

the ecological environment on which human beings and animals and plants depend for 

their survival. Therefore, the control of CO2 has become an important topic in 

automobile emissions research in recent years. 

Suspended particulates: lead, sulfate and low molecular substances are the main 

particulates in gasoline engines. The particulate quantity of diesel engines is mainly 

carbon smoke, which is mainly composed of porous carbon particles with a diameter of 

0.1 - 10 μ m. in addition to being sucked into the lungs and precipitated, it will also 

adhere SO2 and carcinogens, which are seriously harmful to human health. 

The following table 2 can be obtained from literature review [3]: 

 

Table 2. Vehicle emission test results 

Pollutant types Amount of emissions(g) 

HC 0.046 

CO 0.394 

 0.022 

 168.5 

 

Therefore, the results of the calculation of the 100 kilometer journey of the traditional 

car are shown in table 3: 

The emission of traditional automobiles is direct emission of tail gas, while electric 

automobiles have basically no tail gas. The emission is mainly reflected in the emission 

of coal-fired power plants to the atmosphere. Based on the above calculation, 4.85 kg 

of standard coal is consumed by ordinary electric vehicles for 100 kilometers. The 

following will introduce the emission of pollutants from three aspects: the emission 

index of industrial enterprises, the emission index after using relevant energy saving 

and emission reduction technologies, and the ultra-low emission standard. 
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The information in the national development and reform commission document [4] 

shows that for every t of standard coal consumed by industrial enterprises, 2620 kg of 

CO2, 8.5 kg of SO2 and 7.4 kg of no will be released. 

 

Table 3. Emissions from fuel vehicles traveling 100km 

Pollutant types Amount of emissions(g) 

HC 4.6 

CO 39.4 

 2.2 

 16850 

 
3.2 Calculation of pollutant emission from electric vehicles 

The calculation results are shown in table 4: 

 

Table 4. Pollutant emission under emission index of industrial enterprises 

Pollutant types Amount of emissions (g) 

 12707 

 41.225 

 35.89 

 

Using relevant pollution-saving and emission-reduction technologies, for every kg of 

standard coal used in thermal power plants, CO2 produced is 2.46 kg, SO2 is 0.006 kg, 

and no is 0.0087 kg. [3] 

 

Table 5. Pollutant emissions of industrial enterprises after using energy saving and 

emission reduction technologies 

Pollutant types Amount of emissions (g) 

 11931 

 29.1 

 42.195 

 

The ultra-low emission standard is: CO2 does not exceed 35 mg / m3, no does not 

exceed 50 mg / m3, and soot does not exceed 5 mg / m 3. Since the amount of flue gas 

is related to coal quality, including ash, volatile matter, moisture and other elements, 

the amount of flue gas produced by different coal qualities is different. For the common 
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coal in the current market, an average of one ton of coal is burnt to produce about 

10000 cubic meters of flue gas. 

 

Table 6. Pollutant emissions under ultra-low emission standards 

Pollutant types Amount of emissions (g) 

 1.6975 

 2.425 

Soot 0.2425 

 

Table 3 compares with tables 4, 5 and 6 the emission index of industrial enterprises, 

the emission index after using relevant energy saving and emission reduction 

technologies, and the emission of pollutants under ultra-low emission standards are 

lower than those of fuel vehicles. At the same time, according to the composition 

comparison, the types of harmful components in the exhaust gas emitted by electric 

vehicles are less than those of fuel vehicles. Co and HC hardly appear, and these two 

gases are the most harmful to air pollution. As for no and SO2, the emission of 

traditional automobiles is lower than that of pure electric automobiles, while coal power 

plants have used related technologies to den ox and desulfurize the exhaust gases. 

After treatment, about 85 % of SO2 and 80 % - 90 % of Knox are removed, and dust 

particles in the exhaust gases can be almost completely removed by bag-type 

treatment. 

 

4. Conclusion 

According to analysis, the 100 - kilometer energy consumption of electric cars is almost 

50 % of that of traditional cars, so the development of electric cars has eased the 

problem of energy shortage. At the same time, the pollution of electric vehicles to the 

environment can be traced back to the upstream power generation enterprises. 

Compared with the pollutants emitted by traditional automobiles, the exhaust gas 

emitted by thermal power plants not only reduces the harmful components of 

pollutants, but also greatly reduces the emissions. The exhaust pollution of electric 

vehicles is also equivalent to the centralized treatment of the pollution of traditional 

automobiles in thermal power plants. Thermal power plants are also gradually taking 

corresponding measures to reduce the emission of pollutants. Therefore, in a 

comprehensive comparison, the development of electric vehicles can effectively 

alleviate the energy problem and reduce the environmental pollution problem at the 

same time. 
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