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In order to study the landscaping of petrochemical enterprises, combined with the characteristics of 
petrochemical enterprises, the ecological concept of landscape construction of petrochemical enterprises was 
put forward. It focuses on the green quantity, plant diversity and the application of native plants. At the same 
time, it is pointed out that the important goal of the construction of landscape green space in petrochemical 
enterprises is to control and weaken the environmental pollution. In terms of pollution control and reduction, 
water pollution control, soil pollution control and noise pollution control are analyzed. Based on the latest 
phytoremediation theory and related techniques, the specific methods of phytoremediation were proposed. 
The results showed that the removal rates of TN (total nitrogen) and TP (total phosphorus) were 63.12% and 
40.74%, respectively. Therefore, green plants can effectively improve water pollution, soil pollution and noise 
pollution. 

1. Introduction 
The raw materials of petrochemical enterprises are crude oil or liquefied petroleum gas. Through different 
production processes and processing methods, a variety of petroleum products, organic chemical raw 
materials, chemical fiber and fertilizer production enterprises are produced (Mohammad et al., 2016). In the 
process of processing, storage, handling and transportation, various ingredients of chemical raw materials will 
inevitably lead to water, gas, soil and other environmental pollution. Gases, dust, dust, sewage and other 
substances that are harmful to human health and plant growth are expelled. The surrounding air, water and 
soil are infected and damaged in varying degrees (Enzo, 2017). The living environment of humans and other 
creatures is polluted. Under the current level of science and technology and management conditions, this 
infringement and pollution cannot be completely eliminated (Ying et al., 2015). In order to improve this 
situation and the surrounding environment, to minimize the harm to the human body and the surrounding 
crops and damage, it must be through the green plants to improve the surrounding environment (Testiati et al., 
2013). The construction of garden green space has become an important task in the environmental 
construction of petrochemical enterprises. According to the basic requirements of landscaping and natural law, 
combined with the characteristics of petrochemical enterprises, the construction of garden green space has 
become an important problem that we must study and solve (Srivastava and Singh, 2016). 

2. Ecological concept in landscape construction of petrochemical enterprises 
Green quantity: Green is the most important ecological indicator of landscaping (Sessitsch et al., 2013). The 
ecological benefits of greening are measured by the amount of leaves, rather than simply counting the number 
of trees (Xiaomin et al., 2017). The amount of green leaves is the first factor to determine the greening effect 
and ecological benefits. Therefore, leaf area index (LAE) is a key indicator to evaluate the ecological benefits 
of landscaping (Prapagdee et al., 2013). The construction of plant community is the basis for realizing high 
leaf area index and high ecological benefit green space. 
Plant diversity: Plant diversity is the basis and important component of biodiversity, which is an important 
condition and basis for realizing the ecological effect of garden green space. In the planning of garden green 
space, plant diversity is not only reflected in the diversity of plant species, but also should be diversified in the 

                                

 
 

 

 
   

                                                  
DOI: 10.3303/CET1762251 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please cite this article as: Ren Wang, 2017, Study on the construction of garden green space in petrochemical enterprises, Chemical 
Engineering Transactions, 62, 1501-1506  DOI:10.3303/CET1762251   

1501



aspects of plant ecology, specifications, configuration techniques, and shrubs (Pérez-López et al., 2014). 
Through the rich species composition of vegetation, reasonable collocation of plant communities in the upper, 
middle and lower vegetation, and improve the heterogeneity of green space, which takes into account the 
continuity and integrity of the green space. It creates a space conducive to the growth, development and 
reproduction of individual plants. Through rational plant cultivation, a closely related plant community is formed 
(Muhammad et al., 2014). In a good plant community, it is bound to naturally adapt to the animal and microbial 
groups, so that the species and number of organisms in the entire ecosystem increases gradually. The system 
stability and anti-interference ability are improved, so as to realize the virtuous cycle of ecosystem. 
Application of native plants: The native plant is the core of the ecological function of the green space, and it is 
also the basis of the composition of the garden greenbelt. In the ecological standard of the ecological garden 
city, the application of the local native species has the clear requirement of the basic index. However, there 
are still some phenomena of ignoring native tree species, over appreciating and relying on exotic species, 
especially foreign ornamental varieties. These phenomena are particularly prominent in the landscape as the 
main goal of the green space. As a result, the landscape effect was not achieved, although a large amount of 
money and manpower were spent. 
The main goal of the greening of petrochemical enterprises is not the landscape, so it is more important to use 
native plants in the construction of green space. Native plants have unique natural advantages such as low 
cost, strong adaptability and obvious local characteristics (Chibuike and Obiora, 2014). In addition, the 
adsorption of dust, water conservation, manufacturing oxygen, purification of air and other aspects of the 
effect is significant. At the same time, the adaptability of native plants to climate, environment and soil is very 
strong, and the disease and insect pests are few, which can greatly reduce the cost of fertilizer, plant 
protection and other maintenance costs. More importantly, it has reliable ecological safety (Chodak et al., 
2012). 

3. Study on pollution control of landscape construction in petrochemical enterprises 
3.1 Water pollution control 

Artificial wetland is a new type of sewage treatment model. Its design and construction are carried out through 
the optimal combination of physical, chemical and biological effects in wetland natural ecosystems (Tobias et 
al., 2015). Plants are the core of constructed wetlands. It can not only remove pollutants, but also promote the 
recycling and reuse of nutrients in sewage, and promote the virtuous cycle of the ecosystem. The construction 
of constructed wetland can take into account the two aspects of pollutant purification and landscape effect. 
The process flow chart is shown in Figure 1. 
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Figure 1: Technological process chart of artificial wetland 

The study of artificial wetland in a petrochemical plant shows that the water quality has improved obviously 
after the treatment of constructed wetland. The results showed that the removal rates of TN (total nitrogen) 
and TP (total phosphorus) were 63.12% and 40.74%, respectively. The removal of organic matter and SS 
(suspended matter) is particularly obvious, and the removal rate of organic matter is more than 70% (Albert et 
al., 2014). SS was not detected in water, indicating that artificial wetlands can effectively remove organic 
matter and SS. The specific treatment effect of constructed wetland is shown in Table 1. 

1502



Table 1: The specific treatment effect of constructed wetland 

Index  Influent(mg/l) Effluent(mg/l) Removal rate (%) 

Nitrate nitrogen  1.536±0.341 0.605±0.043 60.57 

Ammonium nitrogen 0.026±0.005 0.013±0.001 51.26 

TN 2.412±0.866 0.889±0.133 63.12 

TS 0.067±0.003 0.040±0.014 40.74 

SS 27.000±4.240 Not detected 100.00 

Permanganate 4.369±1.126 1.282±0.055 70.67 

BOD5 2.810±0.795 0.746±0.029 73.45 

COD 29.572±3.217 5.005±1.930 83.07 

 
In the selection of artificial wetland plants, we should first consider the selection of local plants. Exotic plants 
should be carefully introduced to avoid causing biosafety problems. Wetland plant roots are long-term soaked 
in water and exposure to higher concentrations of pollutants. Therefore, aquatic plants not only have strong 
ability to resist pollution, but also have good adaptability to local climate conditions, soil conditions and 
surrounding animal and plant environment (Bruce et al., 2012). Second, the decontamination capacity of 
plants should be considered. The decontamination capacity of the plant depends mainly on its biomass. It 
should choose the roots of developed, lush foliage plants. In terms of plant selection, the resistance should 
also be considered, that is, resistance to pollution, cold and heat resistance and resistance to pests and 
diseases. Finally, it should be noted that try to use a certain landscape effects and economic value of plants, 
such as Japan's Hakone wet garden (Francesc et al., 2017). It was built in Japan for the protection of 
wetlands and for the popularization of wetland science knowledge. There are more than 2,700 kinds of wet 
plants and other plants in the park. In the collocation of plant species, multi species rational collocation is 
adopted. By using the relationship among different plant species, a good and stable natural water ecosystem 
can be formed so that it can develop itself and self-cycle, and realize the control of water pollution for a long 
time. 

3.2 Soil pollution control 

With the increase of oil production and utilization, a large amount of oil and its products enter the environment. 
At present, physical and chemical methods cannot solve this problem completely, so it inevitably causes 
pollution to the surrounding environment, especially the soil. Compared with chemical and physical methods, 
bioremediation is an efficient, economical and environmentally friendly cleaning technology. Bioremediation 
technology is mainly used for soil, groundwater and marine pollution control. It is mainly based on the original 
repair (Berta et al., 2017). 
Plant-microbial co-repair is achieved by synergistic action of plants with specific mycorrhizal fungi or 
rhizosphere bacteria, which increases the absorption and degradation of contaminants. This is a very valuable 
research direction, but the current research on this area is still relatively rare. Medicago sativa and microbes 
are used to repair oil contaminated soil. The results showed that soil microbial degradation was significantly 
enhanced under plant growth conditions. Salix myrtillacea is used to repair diesel contaminated soil. The 
results show that the repair mechanism mainly uses the rhizosphere microorganisms of the roots of trees to 
promote the degradation of petroleum hydrocarbons. Highly efficient oil degrading bacteria and plants such as 
Glycinemax and Trifoliumrepens were combined to treat petroleum contaminated soil. The results show that 
the degradation rate of petroleum hydrocarbons is 63.65-83.26%. At the same time, it was found that the 
content of petroleum hydrocarbon in the rhizosphere soil was significantly lower than that in the non - 
rhizosphere soil, which indicated that the plant could promote the propagation of rhizosphere microorganisms 
and the decomposition and transformation of pollutants. Sketch chart of microbial-phytoremediation system is 
shown in Figure 2. 
Phytoremediation technology is an ecological technology developed in recent years to remove heavy metal 
pollution from soil. Heavy metal contaminated soil bioremediation refers to the cultivation of a particular plant 
on heavy metal contaminated soil, which has a special absorption and adsorption capacity for toxic heavy 
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metal elements in the soil. After the plant is harvested and properly treated, the heavy metal can be removed 
from the soil, so as to achieve the purpose of heavy metal pollution control and ecological restoration (Cheng 
et al., 2017). There are three aspects to the main mechanism of soil heavy metal pollution by 
phytoremediation. Firstly, by using the special ecological conditions of plant rhizosphere, the forms of heavy 
metals in soil can be changed so as to fix them. Secondly, the migration of heavy metals in the soil is reduced 
by ecological processes such as oxidation-reduction or precipitation. Third, plants have the ability to 
accumulate heavy metals by using contaminants and conversion contaminants. These plants are hyper 
accumulators. When heavy metals enter the plant body, they accumulate and increase in a certain period, 
forming enrichment or hyper enrichment. Through repeated planting and repeated harvest of plants, the 
purpose of reducing heavy metal concentration in soil was achieved. It is an easy, economical and effective 
method to strengthen phytoremediation by planting measures. The specific process is shown in Figure 3. 
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Figure 2: Sketch chart of microbial-phytoremediation system 
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Figure 3: Application of enhancing technology for phytoremediation 

3.3 Noise pollution control 

Plants can reflect and absorb sound waves, and the effect of noise reduction can be achieved. Single or 
sparse plants have little effect on the reflection and absorption of sound waves. When plants form closed 
canopy communities, they can effectively reflect sound waves (Chao et al., 2017). The composition and 
species of plant community are different, and the structure of community is different. Therefore, the effect of 
noise reduction is different. The results showed that the effect of different plant community types on noise was 
as follows: coniferous forest, evergreen broad-leaved forest, evergreen and deciduous broad-leaved forest, 
deciduous broad-leaved forest, scattered bamboo, evergreen shrubs, deciduous shrubs. The noise reduction 
effects of common plants are shown in Table 2 and Table 3. 
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Table 2: Afforest the effect that forest belt either hedge abate the buzz 

Forest type Sound source 
to forest belt 

Forest 
width(m)

Noise attenuation 
through forest 

Noise attenuation through 
corresponding space 

Net attenuation 
of forest

Blackberry pure forest  8 34 16 11 5 

Cedar, cypress forest belt 6 18 16 6 10 

Trees, Pittite Green Fence 11 4 8.5 2.5 6 

Table 3: Noise reduction effect of different Qiao undergrowth 

Noise reduction Tree species 

4-6dB Papyrus, European birch, European red Swiss wood, Caucasian red maple leaf, Western 
elderberry, Gold and silver wood, Honeysuckle, Maple, Canadian poplar, European hazel,

6-8dB Mao Ye Shan plum, Western clove, European beech, Larch leaves holly, Rhododendron 

8-10dB Chrysanthemum pheasant, Loquat, Larch 

10-12dB Aceraceae 

4. Conclusions 
The construction of garden green space in petrochemical enterprises is a new subject. It involves not only the 
landscape design, but also the resources, environment, ecology and other macro issues. In addition, it also 
involves phytoremediation and other hot research areas. Ecological concept has become the consensus of 
garden green design industry. The ecological concept is embodied in the design of green space in 
petrochemical enterprises. The application of green biomass, plant diversity and native plants is presented. 
According to the production characteristics of petrochemical enterprises, the ability to control and reduce the 
environmental pollution in factories is put forward. It is not only an important goal of petrochemical enterprises 
in the construction of garden green space, but also the focus of the research on the construction of garden 
green space in petrochemical enterprises. The pollution control is divided into three aspects: water pollution 
control, soil pollution control and noise pollution control. Based on the latest phytoremediation theory and 
related techniques, the specific methods of phytoremediation were proposed. 
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