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Applications:

China ENFI has provided consulting, engineering and EPC services for nearly 100 hazardous waste treatment projects relying on its patents,
expertise and complex technologies and is leading the field of hazardous waste treatment in China.

: ; : ) Two 15t/d treatment lines of
Yunnan Kunming Medical Waste Engineering + | .
1 \ L 2x15 . countercurrent high-efficiency
Province | Treatment Center EPC Project equipment supply P f
incineration
2 Hubei Solid Waste Treatment Center TOt?I cha_pﬁqtyl30,0(?0t/a, Engineering + %qe;re;tment Il_ne .Of cogntercrt:_rrﬁnt
ST in Xiaogan City of whic |_ncmerat|on equipment supply igh-efficiency mcmeratpn + high-
capacity 50t/d temperature melting

EAE T K 14k & RO EPCIE B
BiteE N . 2x15¢d, FEiROERE: ¢2.0mx9m, BEH
HEAMERES: 10~ 19t/d

Kunming Medical Waste Treatment Center EPC Project
Engineering capacity of 2x15t/d, countercurrent rotary kiln of

¢$ 2.0mx 9m and single rotary kiln capacity of 10-19t/d.

ZEHEEKLES LB
R RFILITEE50td, HiFEEEE: ¢3.4mx9m; &
FRRSIZITRESI18Yd, IREISFFELA: 1650kVA

Xiaogan Solid Wastes Treatment Center Project

Engineering capacity of incineration system 50t/d, counter-current
rotary kiln: ¢ 3.4mx9m; engineering capacity of melting system
18t/d, ash & clinker melting electric furnace: 1650kVA.
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Hazardous waste high-efficiency combustion-smelting
equipment package

The hazardous waste high-efficiency combustion-smelting equipment package (Combustion-
Smelting Process, CS for short), which is one of the core expertise equipments of ENFI, actualizes
the ultimate treatment of organic bearing hazardous waste by "combustion + smelting”, constituting a
major breakthrough in existing incineration technology.

The equipment package solved the difficulties in the integrated incineration of multi-types of
organic hazardous wastes and is applicable on organic hazardous wastes with certain calorific
value (such as medical wastes, spent organic solvent, used mineral oil, dye and paint wastes). It
has completely eliminated the necessity of landfilling secondary products/ashes resulted from the
incineration of hazardous wastes for 100% harmless recycling and truly realized the safe reuse of
all components of hazardous waste in full compliance with the state requirement of “zero-waste
city”.

The package includes two parts: countercurrent rotary kiln and high temperature melting EF.
Treatment capacity of a single production line ranges 30t/d to 100t/d and the associated series
are 30t/d, 50t/d, 70t/d, 100t/d, etc. respectively.
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Features:

» Feed into the counter-current rotary kiln is in immediate contact with high-temperature
flue gas and is rapidly dried and pyrolyzed to produce combustible gas that is burned in the
secondary combustion chamber to save fuel.
» Hazardous waste and hot flue gas flow in reverse directions, which maintain high thermal
efficiency. It also reduces the erosion of hazardous waste moisture on refractory materials at the
entrance of the rotary kiln, prolonging the life of the kiln. The shorter length of rotary kiln saves
investment.
» An obvious gradient of oxygen concentration is formed along the axial direction, which is
conducive to realize the working condition for "pyrolysis - combustion" of dried hazardous waste and
eliminate the generation of dioxins at the source.
» Melting glass slag is formed in high-temperature melting furnace to realize reducing slag quantity
and resource utilization.
» Valuable metal can be recovered, maximizing profit.
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Applications:

ENFI has undertaken nearly 100 related consulting and engineering projects in WTE, in which about 40 projects with a capacity of more than 1,000t/d are
distributed in over 50 cities. Successful applications include Ganzhou WTE plant, Gu'an WTE plant, Xiangyang WTE plant, etc.

Ganzhou WTE Plant 33.5 Engineering + equipment supply | Two boilers, incinerator capacity 400t/d
Ganzhou WTE Plant 36.5 Erome e T anS et subol One boiler, increased waste calorific
Jiangxi Phase Il 1 9 9. equp PPl value, increased treatment capacity
1 Province Nankang (ENFI) Two medium-temperature high-pressure
A J 3 | boilers with higher calorific value of
Domestic Waste-to- 61 Engineering + equipment supply i ! ]
Energy Project waste, processing capacity of single
incinerator at 500t/d
Hebei Two boilers of medium temperature and
2 Provi Gu’an WTE Plant 66 Engineering + equipment supply | intermediate pressure, single incinerator
rovince 1
capacity 600t/d.
Hubei : . : ! One boiler, increased waste calorific
3 oraoa Xiangyang WTE Plant 43.9 Engineering + equipment supply value, increased treatment capacity
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TBEZEEHI0E (SBEH ), AFRERNKLERTZE THEEHI0E (FBEY) , EFREBFRAES X
1200t/d, TIE20194 47, 1800t/d. T1HE B2,
Ganzhou WTE Plant Jiangxi Province Gu’an WTE Plant

Project operation life is 30 years (including construction period) and waste Project operational life is 30 years (including construction period) and waste

treatment capacity reaches 1,200t/d after ramp up. The project was up and treatment capacity will reach 1,800t/d after ramp up. The project was put into
run in 2019. operation successfully.
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Xiangyang Domestic WTE Plant

Project operational life is 30 years (including construction period) and waste
treatment capacity will reach 1600t/d after ramp up. Phase | and Phase Il
were put into operation in March 2012 and currently technical modification
is in progress.
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Effect drawing of waste incineration WHB package
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Waste Incineration WHB

Waste incineration WHB is the key piece of equipment for efficient waste heat recovery from the WTE system and the core equipment for operational
safety, energy saving and environmental protection during waste incineration. It cools down and de-dusts flue gas, recovers waste heat and prepares flue gas
for cleaning.

The waste incineration waste heat boiler independently developed by China ENFI has the advantages of large treatment capacity, high thermal efficiency
and improved parameters. Safe operation of boiler at 4.0MPa, 450°C has been achieved so far, and boiler rated at 6.4MPa, 440°C has been put into operation
with the boiler capacity increased by more than 20%, and the power generation efficiency increased by 2%~4%. The Waste-to-Energy plant utilizes waste heat
boilers with big parameters, which can improve the energy output per ton waste, creating higher revenue for the plant, and is the critical measure to deal with
revenue loss due to revocation of subsidies for Waste-to-Energy plants.

The waste incineration WHB with elastic vibrating ash cleaning device can realize the removal of all kinds of boiler ash under complex working conditions
and harsh environment, enabling long-term and clean operation of the boiler.

» Associated incineration grate furnace types, including R-shaped grate, L-shaped grate, reverse pushing grate, pusher grate, etc. that are manufactured by
various well-known grate manufacturers.
» Furnace profile: Vertical type, horizontal type and 1T type

Features:

» High heat efficiency and economic efficiency. Compared with medium temperature and pressure WHB, the WTE system using high-parameter WHB
with steam reheat technology can increase plant-wide thermal efficiency from 21% to 30%. By using WHB of medium temperature and pressure, 450kWh/t
of power can be generated per ton of waste incinerated, while the WHB of high parameters with reheat system can generate more than 600kWh/t,
increasing power sales income.

» Flexible with supporting furnace types and wide application. It can match all kinds of typical grates at home and abroad to form a complete set of WTE
system and produces steam at various required parameters according to demand.

» Reliable ash removal method for the improvement of power generation parameters. Patent mechanical rapping ash removal device is provided for
the boiler, which protects the boiler from corrosion by high viscosity and highly corrosive metallurgical off-gas, improving stream parameters.

» Highly automated, safe and reliable.
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Mechanical rapping ash removal device

The mechanical rapping ash removal device, known as vibrating hammer, is a patent product for efficient boiler
ash cleaning. The product can realize the removal of all kinds of boiler ash under complex working conditions and
harsh environment, realizing long-term and clean operation of the boiler. With normal maintenance, the device can
serve stably for 10 years while requiring minimum spare parts.
The vibration force ranges 40-400KN, six levels adjustable.
Applicable conditions: suitable for ash removing on all kinds of boiler heating surface, under complex working
conditions and harsh environment.

Features:

» Strong vibration, with six levels adjustable, vibration force ranges 40~400KN;
» Low frequency vibration, effective dust removal, no damage to the heating surface;
» Vibrating frequency: 3 times/min, vibrating cycle controlled by program;
» Low energy consumption (0.37kW/pc), long service life with easy maintenance;
» Global renowned brand SEW and Bonfiglioli driving devices selected as the key parts.
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Intelligent Combustion Control System (ICC)
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ICCENF ( Intelligent Combustion Control ) , EHEREIERETF
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Curve comparison:

ICC & N\El

Before application of ICC system

B ICC AR

Before application of ICC system
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Intelligent
Combustion
Control System (ICC)

ICCENT (Intelligent Combustion Control) is a new
generation of waste incinerator combustion control system
developed independently by China ENFI based on big
data and artificial intelligence technology while combining
ENFI's more than 20 years’ engineering experience in
waste incineration. It integrates the complex process
principle of waste incineration, massive data on site working
conditions and the artificial intelligence of operators. By
virtue of big data deep learning and Al technology, a core
control algorithm library for waste incinerators has been
established and an independently operated software
system has been developed. The system overcomes the
disadvantages of the traditional ACC system, such as
complex logic control and difficult application, etc., and is an
international advanced control system that accommodates
China’s waste incineration characteristics.

Features:

» Intelligent control. The system has integrated the
experience and intelligence of operators, enabling to
make control decision based on multiple parameters.
Convenient in application. The ICC system can be
applied to incinerator control after a short period of big
data learning.

Seamlessly interfacing with existing systems. The
ICC system can completely replace ACC system and
allow for real-time switch among manual mode, ACC
mode and ICC mode.

Small fluctuation of main control indicators.
Compared with manual control, the standard deviation
of the operating data of main control indicators can be
reduced by more than 20%.

High availability. The availability within 24h can reach
95% - 100%.
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Main functions of ICCENFI:

» Control of feeding grate

» Control of drying grate

» Control of combustion grate

» Control of burnout grate

» Control of primary air

» Control of secondary air

» Control of combustion air temperature
» Control of key control temperature in hearth
» Control of WHB outlet O,

» Control of ash burnout ratio

» Control of main steam flow

vice i & B 3
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Track records on effluent treatment of hazardous waste treatment center

Physicochemical pretreatment +
hydrolytic acidification + A2/0O-MBR
(drainage from alkali scrubber is
recycled after being subject to
multiple-effect evaporation)

Effluent treatment of Xiaogan
1 S RVES CRICE 200m?/d EPC
Center Project

Effluent treatment of Solid
Waste Comprehensive Effluent treatment
2 Utilization and Disposal 150m®/d, triple effect | Engineering
Center Project (Phase ) in evaporation 8m3/h
Zhengxiangbai Banner

Effluent treatment of Packing

Physicochemical pretreatment +
hydrolytic acidification + A/O-MBR
+ membrane advanced treatment +
triple effect evaporation

Container Recycling and 155?:3? ::??;n;?fgzt Physicochemical pretreatment +
3 Waste Emulsion, Waste P ora‘tioﬁ 3mé/h Ehbintenn hydrolytic acidification + A/O-MBR
Dye & Paint, Waste Acid P ’ 9 9| + membrane advanced treatment +
n T emergency treatment : -
Comprehensive Utilization = triple effect evaporation
o system 1mé/h
Project in Chongzhou

Effluent treatment of Haiyang Effluent treatment Hydrolytic acidification + A/O-MBR
4 Green Industrial Service 400m?¥/d, triple effect Engineering | + membrane advanced treatment +

Center Project in Shandong evaporation 8m®h

Effluent treatment of
Hazardous Waste Project
5 in Liaoning (Jinzhou)
Renewable Resources

Industrial Park

triple effect evaporation

Physicochemical pretreatment +
hydrolytic acidification + A/O-MBR
+ membrane advanced treatment +
triple effect evaporation

Effluent treatment
200m?/d, triple effect Engineering
evaporation 8m%/h

WENFI ! SEEGTREAARAT &
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Effluent treatment station of Xiaogan

Solid Waste Treatment Center Sewage Treatment Plant of Haiyang Wastewater Treatment Station of the

Green Industrial Service Center in Hazardous Waste Treatment Center
Shandong in Liaoning (Jinzhou) Renewable
Resources Industrial Park
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Picture 1 Membrane treatment
system
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Picture 2 Anaerobic reactor

1 150 D xH=9.0x 18.0 A$PHIK500

2 200 D x H=10.0 x 20.0 AN§P13K600

3 250 DxH=11.0x22.0 A 443K 800

4 300 D x H=12.0m x 24.0 A 4P113%1000
i HAMERRE B & TAS TR

Specifications of standard anaerobic reactor

1 150 DxH=9.0%x18.0 500 feeding waste
z 200 DxH=10.0%x20.0 600 feeding waste
3 250 DxH=11.0x22.0 800 feeding waste
4 300 DxH=12.0x24.0 1000 feeding waste

Note: other capacities can be combination and optimization of the above figures.

Whole-set
Equipment for
Domestic Waste
Leachate Treatment

Domestic waste leachate is
sourced from the liquid seeped
from waste storage bins, flushing
water from waste dumping area and
vehicles, etc. It's a kind of highly
concentrated organic wastewater
with high chroma and foul smell.
The leachate is mainly composed of
fatty acids of low molecular weight,
humic substances of high molecular
weight and fulvic acids of medium
molecular weight. It contains highly
concentrated BOD5, CODcr, SS,
ammonia nitrogen and heavy metal
ions, as well as pathogen and other
pollutants.

A complete set of equipment
is used to treat domestic waste
leachate, comprising the devices
for pre-treatment + regulating tank
+ anaerobic treatment + MBR + NF
+ RO + concentrate reduction. The
whole-set equipment are applicable
to the leachate treatment station of
WIE plants.

Core equipment
for domestic waste
leachate treatment:

(1) New high-efficiency anaerobic
reactor, in which 80%~85% of CODcr
contained in the leachate will be
removed and refractory CODcr will
be hydrolyzed and acidified, creating
conditions for the subsequent aerobic
biochemical reaction;

(2) The membrane advanced
treatment and concentrate reduction
system made up by “NF + RO +
NF concentrate reduction device +
RO concentrate reduction device”
can realize the removal of divalent
ions, humic acids, TDS, Cl- and
other valence cations, ammonia
nitrogen and total nitrogen, etc. in the
leachate. The water from treatment
can be recycled because it is up to
the standards of makeup water for
open recirculating cooling water
system.

According to the engineering
capacity of WtE plants, the
corresponding - leachate treatment
system can handle leachate of
150m?/d, 200m3/d, 250m?%/d, 300m?/d
or any combination of above figures.
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1 BIRAEFNRRLE SRREYET 200 EPC R&E+A/O-MBR+
£ (—. ZHREY) IRREAE

5 BN AEELIR R B Skt 600 EPC R&+A/O-MBR+
ETE (e =) IRR AL TR

B %= B FRIRT L B Skt
4 Bih TR— R X ERKIFER 500 EPC RE+A/O-
REUERHES R EREIRE MBR+NF
(20182X07110-007 ) k3T LIE

4 BMhmERERNRERZB SR 350 EPC R&+A/O-MBR+

B TIE IRREEALEE
Applications:

China ENFI has provided consulting, engineering and EPC services for nearly 100 leachate treatment stations and
hazardous waste treatment center effluent treatment stations, taking a leading position in the field of municipal solid
waste and sewage treatment in China.

Track records on leachate treatment (EPC projects)

Leachate treatment renovation and expansion Anaerobic + A/O-
1 project (Phase | & Il and technical upgrade) of 700 EPC MBR + membrane
Xiangyang Domestic Waste to Energy Plant advanced treatment

Anaerobic + A/O-
MBR + membrane
advanced treatment

Leachate treatment project (Phase | & II) of

Ganzhou WIE Plant 600 EPC

Leachate treatment station of Gu'an WtE Plant -
supporting the establishment and comprehensive
demonstration subject (20182X07110-007) 500 EPC

of national water environment technology
transformation system in Xiong’an New Area

Anaerobic + A/O-MBR
+ NF

Anaerobic + A/O-
MBR + membrane
advanced treatment

Leachate treatment project of Ganzhou Nankang

WIE Plant 250 £y

ZEPHAEFRIR KRR S iR E T, BN AEFRRIERE Skt
Leachate treatment station of bLii

Xiangyang WIE Plant Leachate treatment station of
Ganzhou WtE Plant

B &= AR BIR B Sk A B
Leachate treatment station of Gu’an
WIE Plant
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Complete zinc oxide off-gas desulfurization equipment

The complete zinc oxide off-gas desulfurization equipment is applied to remove sulfur dioxide in the off-gas
generated from lead-zinc smelters. That is, zinc oxide is used as desulfurization agent to react with SO, in the off-gas
to generate ZnSO,, in such way the off-gas is desulfurized. Then through air oxidation or thermal decomposition or
acid decomposition, the tail product of ZnSO, solution is acquired and directly sent to the cell house. In this way, under
the premise of satisfying the requirements on SO, emission limit, the materials in lead-zinc plant can be self-circulated,
thereby reducing the operation cost of desulfurization.

The desulfurization by-products of zinc oxide desulfurization process can be completely integrated into the smelting
process, and zinc sulfite can be used as a solid reducing agent to remove iron, which has better activity and faster
reaction than zinc concentrate. It has remarkable environmental and social benefits and broad application prospects,
which is the most important advantage of zinc oxide desulfurization in lead-zinc enterprises.

Features:

» High desulfurization efficiency. When the SO, concentration of inlet off-gas is about 6000mg/Nm?, second-stage
absorption is adopted with the average desulfurization efficiency of more than 99%.

» Adopting empty tower spray absorption equipment. The equipment is superior to dynamic wave from the aspect of
reaction time and better than turbulent ball tower in terms of anti-blocking.

» The equipment also has the function of comprehensive utilization of waste acid.

» No secondary pollution. The by-products completely return to the smelting process to realize a seamless connection
with the desulfurization process.

» Safe operation. Solution is free of strong acid and alkali in the whole process; Except for the original off-gas, the
temperature of other solids, liquids and gases shall not be higher than 60°C, without scald risk and high-pressure gas.

Applications:

It has been successfully applied to Mengzi lead smelter, Mengzi indium zinc smelter slag treatment, Chengzhou zinc
smelter sulfuric acid tail gas treatment, Chengzhou zinc smelter slag treatment, India Deriba lead plant, India HZL company slag
treatment and other projects.
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Industrial hERE
wastewater
thickening equipment

The industrial wastewater low-temperature thickening
equipment with patent for invention is independently researched
and developed by China ENFI, with the highest evaporation
temperature of no more than 85C and multistage heat
exchangers. It is a kind of hot thickening equipment that realizes
separation of salt, slag and water by using low pressure steam or
dead steam and other low grade heat sources, and is selected into
the Catalog of Major Environmental Protection Technology and
Equipment Encouraged by the State (2020 edition). The complete
set of device is widely applicable to non-ferrous smelters, waste
incineration power plants, thermal power plants, iron and steel
plants, chemical plants and other production enterprises with low-
cost heat sources, chemical water preparation needs and complex
and difficult treatment of wastewater (including wastewater with
high salt, high calcium, heavy weight and high ammonia nitrogen).
It can significantly improve the concentration ratio of industrial
wastewater under low-cost operation, and help enterprises
achieve zero emission, energy conservation, as well as emission
and carbon reduction.

The salt content of the concentrated water at the endpoint
of high salt wastewater thickening can be as high as 350g/L,
applicable to the treatment of wastewater with high concentration
of sodium salt, calcium salt and ammonia salt.

Features:

» The process is short, the energy consumption is low, and the
steam consumption per ton of wastewater treatment is 0.15-0.4
tons, which can significantly reduce the cost, and the service
life can reach 20 years.

Waste exhaust steam is used as heat source to solve the
problems of ineffective utilization of exhaust steam heat energy
and deep concentration of smelter wastewater, so as to make
effective utilization of waste heat and reduce carbon emission.
The high salt, high calcium and high ammonia-nitrogen,
etc. industrial wastewater of 200m®d, 500m?%/d, 1000m?d,
2000m?/d can be treated in a modular way.

When being used to treat high salt wastewater, it can
produce water of high yield (80%-95%) and high quality
(conductivity=s50us/cm); for high ammonia-nitrogen
wastewater, it has a high removal rate (99% and above).

The operating temperature is lower than 85T, and the
equipment has strong corrosion resistance without scaling.

It has high extent of informatization and achieve the automation
level of “no human on duty and no human operating”.

No sodium salt is introduced, which basically eliminates the
new addition of sodium salt to the concentrated water.

Successful application case

» An industrial application demonstration base has been built in
Yunnan, where a set of high salt and high ammonia-nitrogen
wastewater treatment equipment with a capacity of 200m?®/d has
been installed. This project won the second prize of Excellent
Engineering Design in Nonferrous Metal Construction Industry
(Ministerial Level) in 2020.

The ENFI-LTE 300m?®d sewage advanced treatment project of
a zinc germanium company in Sichuan Province treated high
salt and high calcium wastewater, with a water yield of no less
than 90%, and the produced water is reused to save water,
reduce emission in the whole plant and cut down the cost of
wastewater treatment.

For several ultra-high salt (salt content greater than 10%)
wastewater treatment and salt recycling projects in the
western region, the water produced by the unit is high-quality
fresh water, and the salt content of the concentrated solution
exceeds 400g/L, so as to realize the resource recycling of salt.
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Hazardous waste stabilizer
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AN Hazardous waste stabilizer

):4. VLY \J China ENFI hazardous waste stabilizer is used for the treatment of waste residue containing heavy metals. The
stabilizer integrates adsorption, inclusion, chelation, crystallization, mineralization and coordination, and has been
i successfully applied in the field of non-ferrous metals smelting waste residue treatment and waste residue containing
heavy metal stabilization landfill, which can meet the landfill admission requirement of Standard for Pollution Control on the
Security Landfill Site for Hazardous Wastes (GB18598-2019).
ENFI-Z series stabilizers have the characteristics of simple operation, good chelating effect of heavy metals, low cost,
convenient transportation, safe and convenient storage, etc. The addition of the stabilizer is 10-80wt.%.

Chemical properties:

It is composed of inorganic alkaline regulator, inorganic adsorbed natural rock powder, phosphate, N, N-bis (dithio
hydroxyl) diamine, stabilizer, antioxidant, etc.

Fields:

It is applicable to enterprises that have built or apply for the construction of hazardous waste landfill plants. The
application fields mainly include: fly ash treatment of waste power plants, solid waste treatment (especially hazardous
waste containing heavy metals, river sludge, urban sludge, industrial sludge containing heavy metals and slag), and
especially suitable for harmless treatment of solid waste with high concentration of heavy metals and complex components.

Applications:

Stabilization treatment project of waste residue containing copper, nickel, arsenic and cadmium in a hazardous waste
landfill plant in Gansu Province.
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ENFI SoilRem F-006
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ENFI SoilRem RE-006
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Before remediation After remediation

Soil remediation reagent

Through long-term independent research and development, China ENFI has developed a series of soil remediation agents and soil improvement agents
which have the advantages of strong applicability and remarkable effect, especially suitable for the remediation of complex contaminated soil.

ENFI SoilRem F-006

ENFI SoilRem F Series is an improvement agent for contaminated soil in the farmland. It has two characteristics of heavy metal passivation and soil
structure improvement, with effective compositions of phosphate, iron based compound, calcium salt, sulfate, mineral soil, fertilizer, water-retaining agent,
microbial agent, soil structure adjustment agent, etc. ENFI SoilRem F-006 has successfully applied to a farmland pollution project in Zhangjiakou.

ENFI SoilRem RE-006

ENFI SoilRem RE-006 is a remediation agent for contaminated soil in the ion-type rare earth mining area. Tailings in abandoned ion-type rare earth mining
areas in southern China are characterized by low pH, hardening, loss of production function, and prone to geological disasters. These areas are barren and
cause negative impacts on the surrounding environment. To solve the above problems, ENFI has specially developed ENFI SoilRem RE-006, which has the
ability of adjusting soil pH, passivating heavy metals, adjusting nutrition structure, keeping water and increasing soil moisture, and so on. It has successfully
applied to a heavy metal comprehensive treatment project of the abandoned rare earth mining area in Jiangxi province, realizing the supply of about 3,000t,
which helped solve the problem of heavy metal pollution in the abandoned mining area and realized the ecological remediation of rare earth tailings, and
achieved good environmental benefits.




