Amide and Nylon New Material Project Hubei
Sanning Chemical Industry Co., Ltd.

Brief Version of Environmental Impact Report

1 Project overview

Hubei Sanning Chemical Industry Co., Ltd. intends to build amide and nylon new
material projects in Yaojiagang Chemical Industry Park in Zhijiang. The whole
project can be divided into two major industrial chains: nylon 6 industrial chain and
nylon 66 industrial chain, and the construction contents include 2>400,000 tons/year
hydrogen peroxide (35%), 800,000 tons/year sulfuric acid device, 400,000 tons/year
caprolactam and 400,000 tons/year nylon 6 polymerization device; the construction
contents of nylon 66 industrial chain include 2>400,000 tons/year cyclohexanol
device, 2>300,000 tons/year cyclohexanone device, 240,000 tons/year adipic acid
device, 4>25,000 tons/year adiponitrile device, 2>50,000 tons/year hexanediamine

device and 4>50,000 tons/year nylon 66 device.



2 Environmental quality status

According to the monitoring results of the current situation of ambient air, surface

water, groundwater, acoustic environment and soil environment in the evaluation area,
the environmental quality conditions in the evaluation area are as follows:

(1) Ambient air

According to the statistical results of the Annual Report on Environmental Quality of
Yichang City in 2019 released by Yichang Ecological Environment Bureau, among the
six indicators of ambient air of Yichang City in 2019, the average annual
concentration of PM1o in Zhijiang City is 62ug/m? ; the average annual concentration
of PM2s is 42ug/m?; the average daily concentration of Os-8h is 160ug/m?®; the
average annual concentration of SOz is 12ug/m?; the average annual concentration of
NO2 is 28ug/m?; the average daily concentration of CO is 1.2 mg/m3. PM2s exceeds
the requirements of Ambient Air Quality Standards (GB3095-2012) and the Class Il

standard in the revised list.



According to the statistical results of the Annual Report on Environmental Quality of
Yichang City in 2019 released by Yichang Ecological Environment Bureau, among the
six indicators of ambient air of Yichang City in 2019, the average annual
concentration of PM1o in Yidu City is 71ug/m?; the average annual concentration of
PM2s is 47ug/m?; the average daily concentration of Oz-8h is 168ug/m?; the average
annual concentration of SOz is 16ug/m?; the average annual concentration of NO: is
27ug/m?; the average daily concentration of CO is 1.2 mg/m®. PM1o, PM2;5and Oz-8h
all exceed the requirements of Ambient Air Quality Standards (GB3095-2012) and the

Class Il standard in the revised list.

According to the statistical results of the Annual Report on Environmental
Quality of Yichang City in 2020 released by Yichang Ecological Environment Bureau,
among the six indicators of ambient air of Yichang City in 2020, the
average annual concentration of PMuo in Zhijiang City is 51ug/m?; the average
annual concentration of PM2s5 is 35ug/m®; the average daily concentration of Os-
8h is 130ug/m®; the average annual concentration of SO2 is 9ug/m? ; the average
annual concentration of NO, is 22ug/m?; the average daily concentration of
CO is 1.4 mg/m®. The concentrations of PM1o, PM2s, SO2, NO2, CO and Osall
meet the Ambient Air Quality Standards (GB3095-2012) and the Class Il standard in

the revised list.

According to the statistical results of the Annual Report on Environmental Quality of



Yichang City in 2020 released by Yichang Ecological Environment Bureau, among the
six indicators of ambient air of Yichang City in 2020, the average annual
concentration of PMz1o in Yidu City is 57ug/m?; the average annual concentration of
PM2.5 is 39ug/m?; the average daily concentration of Osz-8h is 126ug/m?; the average
annual concentration of SO2 is 12ug/m?; the average annual concentration of NO2 is
25ug/m?; the average daily concentration of CO is 1.2 mg/m®. The concentrations of
PMi1o, SOz, NO2, CO and Os all meet the requirements of Ambient Air Quality
Standards (GB3095-2012) and the Class Il standard in the revised list, while PM2.s
exceeds the requirements of Ambient Air Quality Standards (GB3095-2012) and the

Class Il standard in the revised list.

Sulfuric acid mist, benzene, toluene, xylene, ammonia, hydrogen sulfide and total
volatile organic compounds at each monitoring point in the evaluation area meet the
standard limit requirements in Appendix D of Technical Guidelinesfor Environmental
Impact Assessment—Atmospheric Environment (HJ2.2-2018); non-methane total
hydrocarbons meet the standard requirements of Detailed Explanation of
Comprehensive Emission Standards for Air Pollutants; the odor concentration meets
the standard requirements of the Emission Standards for Odor Pollutants

(GB14554-93).

(2) Surface water

Except total nitrogen, the main pollutants in the shoreline of Yaojiagang section of



Zhijiang City of Yangtze River, other indicators, such as pH, chemical oxygen
demand, five-day biochemical oxygen demand, sulfide, total phosphorus, cyanide,
volatile phenols, petroleum, ammonia nitrogen, fluoride, nitrate, sulfate, benzene, iron,
copper, nickel and zinc all meet the requirements of Class Ill standard limits in

Environmental Quality Standardsfor Surface Water (GB3838-2002).

(3) Groundwater

According to the monitoring results, the groundwater quality at each monitoring point
meets the requirements of Class Il standard limit in Groundwater Quality Standard

(GB/T14848-2017).

(4) Soil

The soil monitoring results show that the soil within the factory area of proposed
project meets the requirements of Class Il land screening value standards in Soil
Environmental Quality Risk Control Standard for Soil Contamination of Development
Land (Trial) (GB36600-2018), and the current situation of soil environment outside
the factory area can meet the requirements of screening value standards in Soil
Environmental Quality Risk Control Standard for Soil Contamination of Agricultural

Land (Trial) (GB15618-2018).

(5) Noise



The monitoring values of daytime and nighttime noise status of monitoring points

around the factory boundary can meet the requirements of Class3 standards in Sound

Environmental Quality Standard (GB3096-2008).

3. Emission of pollutants

According to the engineering analysis results, the main pollutant emissions after the

completion of the project are as follows.
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4. Major environmental impacts

4.1 Atmospheric environmental impact

According to the atmospheric prediction results, the atmospheric environmental

impact of this project is acceptable.

(1) There are pollution source substitution reductions in this project area to reduce the

emission of air pollutants NO2, PMuio

environmental quality.

(2) The maximum concentration percentage of the short-term

and PMzs, and improve the regional

concentration contribution of each pollutant of the proposed project is less than 100%;




(3) The maximum concentration percentage of the annual average concentration

contribution of each pollutant of the proposed project is less than 30%;

(4) The concentration of the superimposed pollutants meets environmental

quality standards

(5) After the pollution sources and the impact of this project are reduced in the
superimposed area of NO2, PM1o and PMz.s, the calculation of regional environmental
quality change shows that the K values of NO2, PM1o and PMzs are all less than-20%,

so the regional environmental quality is improved as a whole.

4.2 Environmental impacts of surface water

(1) Normal working conditions

According to the engineering analysis, the main sewage generated by the project
includes: process wastewater, workshop floor cleaning water, clean drainage,
laboratory test wastewater, circulating cooling system drainage, initial rainwater,
desalinated water station sewage, waste heat boiler drum drainage, steam condensate,

and domestic sewage. The output of wastewater is 1,470.51 m3/h. The wastewater

generated by the project is treated by the sewage treatment station.

The production wastewater and domestic sewage are treated by the newly built
sewage treatment station and then enter the sewage pipe network of the park, and
finally collected and treated at the park's wastewater factory before being evacuated.
The concentration of pollutants in the wastewater treated by the sewage treatment
station is lower than the indirect emission standards and west city sewage treatment

factory takeover standards of Emission Standard of Pollutants for Petroleum

Chemistry Industry, which meets the requirements of sewage acceptance.



The sewage factory in the park, namely west city sewage treatment factory in Zhijiang
City obtained the environmental assessment approval in 2010 (Y.S.H.S. [2010]
No. 110) and passed the completion environmental protection acceptance in 2015
(Y.S.H.Y. [2015] No.8). In 2017, it obtained the environmental assessment approval
of the upgrading and renovation project (Y.S.H.S. [2017] No. 14), and in the same year,
the upgrading and renovation project passed the environmental protection acceptance
(Y.S.H.Y. [2017] No.22).

At present, the treatment scale of the sewage factory in the park is 25,000 t/d, and the
current treatment water quantity is about 15,000 t/d, which is to be expanded to
150,000 t/d. The water collection area is within 6.59 square kilometers to the west of
the city, and its service targets are industrial and mining enterprises in Yaojiagang
Group in this area, including Sanning Chemical Industry, Zhongning Chemical
Industry, Chutian Plastic, Shanshui Chemical Industry, Liyuan Chemical Industry,
Yuangang Chemical Industry, Chutian Plastic and other enterprises. It adopts the
treatment process of ozone contact oxidation hydrolytic acidification + A%/O +
sodium hypochlorite reaction tank flocculation filtration + ultraviolet disinfection.
The effluent can completely meet the Grade A standard in Table 1 of the Emission
Standard for Pollutants from Urban Sewage Treatment Factory (GB18918-2002). In
the factory area, the continuous and stable operation of the sewage treatment system
ensures that on the basis of the emission of wastewater up to the standard, the
emission of sewage from the project will basically not have an obvious adverse

impact on the surface water environment, and the impact on the surface water

environment is acceptable.



(2) Under abnormal working conditions

The abnormal working conditions of the project wastewater include: the sewage
treatment station and sewage treatment system have accidents and can not operate
normally, the evacuated wastewater can not meet the discharge standards, according
to the most unfavorable conditions, the sewage treatment is out of operation due to
failures, and all the organic wastewater generated is considered to be discharged. The
total wastewater volume discharged from Phase | and Phase Il projects

under abnormal working conditions is 527.27 m%/h.

The concentration of pollutants in wastewater is high. Therefore, enterprises should
strictly manage and take relevant measures to ensure the continuous and safe
operation of sewage treatment. In the event of an accident at the sewage treatment
station that cannot operate normally, the accident wastewater should be evacuated into
the accident pool, and then pumped to the sewage treatment station for treatment after
the accident is treated, so as to avoid the impact of abnormal working conditions on
the normal operation of the sewage treatment factory in the park and the surface water

environment.

The effective volume of the newly built accident pool in this project is greater than
1,300m?3, which can accommodate the abnormal discharge of the sewage station for 2
hours. Therefore, in the event of abnormal and accident situations, the production
should be stopped in time, and after the accident is finished, it should be pumped to
the sewage treatment station for treatment, which can avoid abnormal discharge, such

as direct discharge of wastewater without treatment.

Enterprises should set up measures to quickly cut off the accident drainage that
directly goes into the accident pool. The accident pond should be taken with safety

and impermeability measures, and the accident pond should not be occupied in



non-accident status to ensure that the wastewater generated from possible accidents

can be accommodated at any time.

4.3 Environmental Impact of Groundwater

According to the simulation results, after a continuous leakage of 1000d, the
pollution exceedance range of ammonia nitrogen and petroleum does not exceed
the factory boundary, and meets the requirements of relevant specifications.
However, due to the deviation between the parameters and the actual topography,
the actual situation may be different from the predicted results. Therefore, it is
necessary to take strict impermeability measures and a perfect tracking and
monitoring system to minimize the impact of pollutants on the surrounding

groundwater environment.

In summary, the project has adopted strict impermeability measures, and
the possibility of groundwater pollution is small. In addition, the project has set
up a perfect groundwater monitoring system. In case of abnormalities in the water
quality of the groundwater monitoring wells, the relevant administrative
departments and local residents will be notified in a timely manner to take
emergency precautions and take corresponding protective measures. Therefore,
after taking the above pollution prevention measures, the impact and risk of this

project on groundwater environment can be reduced to an acceptable level.

4.4 Soil Environmental Impact

The simulation results show that under the working conditions and
parameters assumed in this simulation, it takes about 690 days from the
beginning of leachate infiltration to the mercury ion concentration on the

diving surface exceeded the standard.



4.5 Acoustic environment impact

Considering the blocking effect of main buildings (structures) in the factory area on
outdoor sound transmission, a 4 m-high solid wall is built on the west side of the
project. Considering the sound insulation effect of the solid wall, and other parts are

hollow walls.

According to the noise prediction model to calculate the prediction results
of the contribution value of the proposed project to the noise of the factory
boundary, as well as the prediction results of the noise of environmentally
sensitive points. The prediction values of daytime and nighttime noise at each
factory boundary are not exceeded, and the noise values at the factory boundary
meet the Class 3 standard of the  Emission Standard for Industrial
Enterprises Noise at Boundary (GB12348-2008).

4.6 Environmental Impact of Solid Waste

According to the engineering analysis, after the solid waste generated by this project
is treated and disposed by the measures proposed in the evaluation, all the solid waste
generated by the project is treated and not directly evacuated into the external
environment. It can be seen that all solid wastes in this project have proper treatment

measures, and the environmental impact is acceptable.

5. Adoption of public opinions



This public participation takes the form of online publicity, etc. The results of the
public participation survey show that the public thinks the construction of this project
is acceptable, and there are no opponents. This evaluation suggests that the
construction unit should pay more attention to environmental protection, support local
economic development and care about the surrounding public interests. This project
should be fully demonstrated, rationally laid out, increased investment, adopted clean
production processes and equipment, and earnestly implemented various
environmental protection measures. It should be implemented and monitored
according to the requirements of "Three Simultaneities”, and attention should be paid
to the protection of downwind residential areas to minimize the "Three Wastes

"emissions.

6. Environmental protection measures
6.1 Preventive measures for air pollution

6.1.1 Summary of nylon 6process waste gas treatment measures

There are many pollution-producing nodes of organic waste gas in each device, and
the evaporated materials in each tower are condensed and recovered by second-level
or above coolers, and a non-condensing air collection manifold is set. After collecting
the non-condensable air, water absorption/activated carbon adsorption treatment

measures are selected according to the material characteristics, and finally evacuated

through the exhaust funnel at high-altitude.

Nylon 6 project process waste gas treatment measures are shown in the following

figure
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Figure 6-1 Summary Chart of Process Waste Gas Treatment Measures for Nylon 6 Project

6.1.2Peroxide device tail gas treatment measures



(1) Circulating hydrogen purge

The circulating hydrogen purge is mainly hydrogen, with a small amount of
non-methane total hydrocarbons entrained, which is recovered by secondary
condensation in the condenser to recover the entrained aromatic hydrocarbons and

then entered into the fuel tank for use as heat transfer oil furnace fuel.

(2) Oxidation tail gas

According to the design data, the oxidation tail gas is treated by expansion
refrigeration condensation + activated carbon fiber adsorption (4 absorption and 2
removal) and then evacuated from 30m-high exhaust funnel to meet the standard,;

Non-condensable gas in methanol distillation unit and non-condensable gas in each

vacuum system are connected to activated carbon absorber for treatment.

(3) Tail gas treatment measures for the sulfuric acid device
In this project, hydrogen peroxide spray tower + high-efficiency fiber demister
electric mist elimination device to treat SOz in the tail gas of suction tower, SOs is
mainly generated by the oxidation of hydrogen peroxide reacting with SOz, after
which SOs reacts with water to generate H2 SO4, so as to achieve the purpose of
removing SO2. At the same time, hydrogen peroxide oxidizes the insoluble low

valence nitrogen oxides in the waste gas to soluble high valence nitrogen oxides, thus

achieving the purpose of removing nitrogen oxides.



6.1.3 Process waste gas treatment measures for caprolactam factory

The main pollutants of cyclohexanone oxime waste gas are ammonia and cyclohexane,
as yclohexane is insoluble in water, it is evacuated through 20m-high exhaust funnel
after water absorption + activated carbon adsorption treatment. The main pollutants of
the three-effect evaporation non-condensable gas and the exhaust gas of the vacuum
pump of reduced pressure distillation are caprolactam (calculated by non- methane
hydrocarbons), as caprolactam dissolves in water, it is evacuated through 20m-high
exhaust funnel after absorbed by water. Other non-condensable gases in caprolactam
device are mainly benzene and cyclohexane. After collection, the de-gassing liquid is

incinerated in an incinerator.

6.1.4Process waste gas treatment measures for ammonium sulfide device

The main waste gas pollution factors of ammonium sulfide drying process are
particulate matter and ammonia. After condensation, the drying tail gas is treated by
cyclone dust removal and water washing dust removal, and then evacuated through a

40m-high exhaust funnel after the treatment meets the standard.

6.1.5Waste gas treatment measures for polyamide 6process

The process waste gas of polyamide 6 device is mainly cut pellet monomer extraction
exhaust gas, and the pollutant is mainly caprolactam. Because caprolactam is soluble
in water, it is proposed to set up a negative pressure extraction device at the injection
head and the guide groove near the cutting chamber, and introduce a small amount
of caprolactam monomer volatilized in the granulation process into the immersion
sink through the jet pump for absorption, and the purified tail gas is evacuated

through a 30m-high exhaust funnel at high altitude.

After the waste gas generated by this device is treated by water absorption, the

treatment efficiency of non-methane total hydrocarbons can reach more than 80%.



According to engineering analysis, the emission concentration of non-methane total
hydrocarbons in the waste gas can meet the requirements of the special emission
limits in the Emission Standard of Pollutants for Synthetic Resin

Industry (GB31572-2015). It is technically feasible.

6.1.6Process waste gas treatment measures for nylon 66project

There are many pollution-producing nodes of organic waste gas in each device, and
the steamed materials in each tower are condensed and recovered by second-level
or above coolers, and a non-condensable air collection manifold is set to collect
the non-condensable gas and send it to the gas-liquid incinerator for treatment; adipic
acid nitrous gas is collected into the nitrous gas manifold, recovered by
condenser + compressor, then into the nitrous gas tail gas, after the recovery of
nitric acid by the absorption tower, enter the gas-liquid incinerator for treatment;
the pollutants in the adipic acid drying tail gas are mainly particulate matter and
water vapor, which are treated by cyclone dust removal + water washing tower
and then evacuated at high altitude; ammonia-containing waste gas from adiponitrile
device is absorbed by water and then evacuated at high altitude; the waste gas of
nylon 66 device is cooled by low-temperature cooling water and washed by chilled

water and then evacuated.

The breathing waste gas and loading and unloading waste gas in storage tank area

of Nylon 66 factory area are all connected to gas-liquid incinerator for treatment.

6.1.7 Waste gas treatment measures for gas-liquid incinerator

Project burning waste does not contain heavy metals, chlorine and sulfur, then the

incineration waste gas basically will not produce SO2, heavy metals and dioxins, and

the main pollutants are particulate matter, NOx and non-methane total hydrocarbons.

The gas-liquid incinerator uses X oil and light oil by-product of cyclohexanol factory

as fuel, and adopts low-nitrogen combustion technology to reduce the content of NOx

in the waste gas. The waste liquid of the project contains nitrogen-containing



compounds, such as adiponitrile and adipamide, so the source of NOXx in the project
waste gas is mainly fuel-based NOx. Considering that NOx in flue gas may exceed
the standard, SCR denitration device is set, and the denitrifying agent is liquid
ammonia, and the flue gas after denitration enters the bag filter. The denitration
efficiency of flue gas is more than 80%, and the dust removal efficiency is more than
99%, and the flue gas is evacuated through a 60m-high exhaust funnel after treatment.
According to engineering analysis, the emission concentration of all pollutants in the
flue gas can meet the requirements of the Standard for Pollution Control on

Hazardous Waste Incineration (GB18484-2020).

The construction unit shall monitor the main components of the incineration flue gas
online, and the installation requirements of online monitoring devices shall be
implemented according to the Administrative Measures for Automatic Monitoring of
Pollution Sources and other regulations, and proofread regularly. Online monitoring
results should be publicized by electronic billboard and networked with the
monitoring center of local environmental protection administrative department.
On-line monitoring indicators of flue gas should include at least sulfur dioxide,

nitrogen oxides, particulate matter, etc.

6.1.8 Waste gas treatment measures at sewage treatment stations

The project builds a new wastewater treatment station, and intends to collect odor
from odor generating points, such as regulating tank, anoxic tank, aerobic tank and

sludge concentration tank, and then treat odor by alkali washing + biofilter method,
and the purified gas will be evacuated through 15m-high exhaust funnel to meet the

standard.

6.1.9 Waste gas treatment measures for heat-conducting oil furnace



The heat-conducting oil furnace is mainly fueled by water gas, and the combustion
flue gas is evacuated through a 20m-high chimney. The boiler realizes low-nitrogen
combustion technology by installing a low-nitrogen burner. According to engineering
analysis, the pollutant emission concentration meets the requirements of the special
emission limits for gas boilers in the Emission Standard of Air Pollutants for Boiler

(GB13271-2014).

6.2 Preventive measures for wastewater pollution

The sewage treatment station adopts the combined treatment process of "pretreatment
(oil separation/Fenton/neutralization) + hydrolytic acidification + enhanced A/O +
secondary sedimentation tank + Fenton post-treatment + high-efficiency
sedimentation tank™. After pretreatment by septic tank, domestic sewage enters the

sewage treatment station and is treated together with production wastewater in order

to increase the biochemical properties of wastewater.

After the project wastewater is treated by the combined treatment process, the

discharge concentration of each pollutant in the project effluent quality can steadily

reach the indirect emission standards and west city sewage treatment factory
takeover standards of Emission Standard of Pollutants for Petroleum

Chemistry Industry (GB31571-2015). It is technically feasible.

6.3 Preventive measures for solid waste pollution

Project solid waste storage methods, treatment and disposal methods and

disposal cycle are shown in the following table.



Table 6-1 Detailed Table of the Project Solid Waste Storage and Disposal Cycle
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6.4 Preventive measures for noise pollution

The noise sources of the project are mainly mechanical noise and aerodynamic noise,
among which the mechanical noise is mainly produced by solid vibration, and the
mechanical noise sources of the project mainly include polymerization Kettle,

twin-screw extrusion, etc.; Aerodynamic noise is mainly produced by gas vibration,

and the main source of aerodynamic noise in the project are fans and so on.

(1) The measures taken against mechanical noise mainly include:

In the selection of equipment, firstly, advanced low-noise equipment should be
selected, and appropriate noise reduction measures should be taken, such as

setting gaskets on the foundation of the unit to isolate it from the building

structure, so as to reduce the influence of noise from the source;

Reasonable arrangement of noise-producing equipment, make noise-producing
equipment as far away from the factory boundary as possible, so that the distance
between equipment and factory boundary is > 10m;

Strengthen the maintenance of equipment to ensure good lubrication and reduce
the surface roughness of the bonding surface of the relative moving parts, so that

the equipment is in the best working state;




Various pumps are set up in the pump house, with sound insulation enclosures

and vibration reduction bases. The pump body and the water supply pipe are

connected by soft joints;

Elastic support is adopted at the place where the pipeline contacts with the wall,
and elastic cushion is installed in the through-wall pipeline. Excavate a low

concrete foundation, and connect the pump base with the foundation by ZGT

damping steel spring vibration reduction apparatus.

(2) The measures taken against aerodynamic noise mainly include:

Silencers for the import and export of various fans; Adopt isolation arrangement,

all adopt vibration reduction bases, and adopt flexible joints at joints;

In the design of equipment and pipeline, attention should be paid to anti-vibration

and anti-impact to reduce vibration and noise, and attention should be paid to

improving the flow field during gas transportation to reduce aerodynamic noise;

Strengthen and improve auxiliary noise reduction measures such as greening
roads and factory areas. On both sides of the road, around the main plant and near
other sound sources, plant as many tall trees as possible, using the noise reduction

effect of plants to reduce the noise level, reducing the noise by about 3-5dB (A).

According to different noise equipment, the project adopts targeted noise
control measures, such as foundation vibration damping, flexible interface and other
measures. Through a reasonable layout to reserve sufficient attenuation
distance, adopting advanced equipment, installing silencers and other measures to
ensure that the factory boundary noise to meet the requirements of Class 3 standard
of the Emission Standard for Industrial Enterprises Noise at Boundary (GB12348-
2008).



6.5 Preventive measures for groundwater and soil pollution

In this project, measures, such as source prevention, process blocking and
zoning prevention and control, are taken to formulate emergency response
plans for groundwater risk accidents, specify the measures to be taken in the
state of risk accidents, such as closure and interception, and propose specific plans
to prevent the diffusion of contaminated groundwater and to treat the
contaminated groundwater. With the above measures, groundwater can be

effectively prevented from being affected.

7. Conclusions

The construction of amide and nylon new materials project of Hubei Sanning
Chemical Industry Co., Ltd. conforms to the national industrial policy and the
relevant planning requirements of relevant local departments. The project adopts
domestic advanced cleaner production technology. In the case of implementing the
pollution prevention and control measures determined in this evaluation, the pollutant
emissions in waste gas and waste water can meet the requirements of national
emission standards, and solid waste can be utilized or disposed reasonably. From the

perspective of environmental protection, this project is feasible.
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