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Autoclave

Autoclave

The autoclave is a key equipment in ENFI's core technology for
pressure leaching. It is a high-pressure vessel for material agitation and
reactions, capable of withstanding high temperature, high pressure,
strong acid, and strong abrasive media. It is not affected by process
fluctuations and is the equipment with the highest safety requirements in
the process flow. It is mainly composed of autoclave body, compartment
(with mixer), feeding device, detection device, gas distribution device,
automatic control device, etc. It can ensure high leaching rate with low
energy consumption and is eco-friendly, it can comprehensively recover
the valuable metals in the resources to realize the recycling of slag
resources.

Mainly horizontal and vertical, the autoclave has a complex internal
structure, long service life and has a processing capacity of up to 2Mt/
autoclave-year. Non-standard autoclave design, with a capacity of up to
850m?®/autoclave.
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Flash vessel

Flash vessel

Flash vessel is the key equipment for pressure
reduction and cooling of ore pulp after pressure
leaching, which is related to the safe and stable
operation of the entire system. The ore pulp
discharged from the autoclave enters flash vessel
where the pressure and temperature of material
drop to normal states and the flash steam is
separated from the ore pulp to better realize the
thermal equilibrium of pressure leaching. This
device has the advantages of reasonable structure,
long service life, easy maintenance, high efficiency
for pressure reduction and temperature drop, and
the ability of ensuring thermal equilibrium.
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Preheater

Preheater

The preheater is mainly used on the autoclave feed. It is composed of a shell, baffle or tube plate, tube bundle,
heads, various types of inserted tubes suitable for different materials, and tube openings. It is also equipped with
pumps, valves, instruments, pipeline systems, as well as accessories such as ladders, guardrails, platforms, and
steel structural supports.

The preheater system is characterized by its simplicity, high efficiency, long lifespan, and easy operation and
maintenance. It can be used for heating materials in various pressurized leaching processes and can withstand
complex working conditions such as intense flow and pressure pulses generated by the autoclave feed pump.
This system can also be customized according to different process requirements to ensure process stability, cost
efficiency, safety, and reliability.
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Nuclear level gauge casing

Nuclear level gauge casing used to protect the nuclear source and isolate the disorderly divergent
rays in the autoclave, to maintain radiation safety, reduce/eliminate ray scattering and protect personal
safety. The casing is made of special material, with sophisticated structure and high-precision machining
requirement. This device can protect the nuclear instrument in the autoclave in an all-round way, which
can completely eliminate corrosion of nuclear instrument, nuclear source falling off and other severe
safety problems.

Acid-adding device

The acid addition device (including the acid valve and acid lance) is installed on the side or top of
the autoclave. It injects concentrated sulfuric acid into the autoclave in a controlled manner through a
concentrated sulfuric acid feed pump, and then mixes the acid into the slurry using an agitator. This device
can continuously operate under the conditions of high temperature, high acidity and high pressure; it is
designed to be of flexible structure and special materials and has the advantages of corrosion-resistance
and wear-proof, easy replacement, safe operation and so on. Reasonable materials can be selected
based on process conditions, which can ensure the stable operation in the autoclave, so as to improve
the reacting efficiency and agitating efficiency.
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Dynamically selective high-efficiency tail gas scrubbing systemt

Characterized by selectivity, dynamics and high-efficiency, the tail gas scrubbing system is specially designed
for effective scrubbing of tail gas from the pressure leaching system, to remove the acid droplets, solid particles and
harmful impurities therein. The system is composed of exhaust condenser, Venturi, separator, connecting pipes, process
valves and instrument, etc. It is featured with a wide adjustable range, high scrubbing efficiency, modular design and
environmental friendliness, which can ensure compliant emission of exhaust gas and realize recycling of tail gas.

Features:

» Scrubbing efficiency reaching over 99%.

» It can realize secondary recycling of tail gas heat, fully embodying the advanced design concept of energy saving and
environmental protection.

» The adjustable scrubbing device enables its applicability to working conditions with large-range fluctuation; the staged
scrubbing mode guarantees the reasonable distribution of scrubbing liquid and saves cost.

» Simple structure, ease of maintenance and modular design.

Multi-medium injector

Multi-medium injector is used to inject oxygen, steam, cooling liquid and other medias into the autoclave. It is made
of special materials and is applicable to various working conditions such as high temperature and high acid condition,
to ensure smooth flow of materials into the effective mixing zone and achieve optimal mixing and reaction effect; the
injector is ENFI's patented product featuring high reliability, over-5-year service life, special materials of construction,
sophisticated structure, high-precision machining, ease of maintenance and replacement.
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1 MEERAET 50 SKS+P-G 2008
2 LWEFREFEEBEEARAR 400 SKS+P-S 2008
3 WLZFRIEFBEHFERBERA T 500 SKS+P-S 2010
4 hELFHREEERIEH KT 500 SKS+P-S 2014
5 B SBERTEAKT 500 SKS+BCC 2014
6 FEEEER=TERRFEEE 1500 SKS+HEIZM I 2015
7 B LB 450 SKS+BCC 2016
8 ﬂrﬁmgﬁﬂﬁg@qﬁt W3R 550 SKS+P-S 2016

R SR
1 AR EBRBERAT 80 SKS-B XUFIE R FS 15 2002
2 HEAOLEREEERARGRAR 100 SKS-F RUPIE RIS 2005
3 FEMEREEEREEAT 200 SKS -1 kA3 F ks 1 2007
4 TAEERLERERAR 80 SKS— KUE R 1A Hk 2008
5 ZERLEEREERRAR 100 SKS-JEMUE R Stk 2010
6 EN B it AR IR SRl /2 100 SKS-F RUPIE RIS 1k 2011
7 WL FRIBFR A BRI A R A F 100 SKS-JERMRIE R 1R 2013
8 SETAERIMEAT 60 SKS-TEMUE R ISR 2014

Application performance:

30+ lead smelting and 20+ copper smelting projects.

SKS copper smelting and converting
1 Sin Quyen Smelter in Vietnam 50 SKS+P-G 2008
2 Dongying Fangyuan (Phase I) 400 SKS+P- S 2008
3 Shandong Humon (Phase 1) 500 SKS+P- S 2010
4 Shanxi Huanqu Smelter 500 SKS+P- S 2014
5 Henan Yuguang Gold-Lead Smelter 500 SKS+BCC 2014
6 Zhongyuan Gold Smelter 1500 SKS+Suspension converting 2015
7 Baotou Huadlpg (?onverter 450 SKS+BCC 2016
Modernization
8 Minmetals Gold and Copper Project 550 SKS+P- S 2016
SKS lead smelting
1 Henan Yuguang Gold & Lead Co., Ltd. 80 Rt flumacaireduction 2002
smelting
2 Hunan Shuikoushan Non-Ferrous 100 SKS-reduction smelting in 2005
Metal Group Co. Ltd. blast furnace
3 Jinli metallurgy Co., Ltd. 200 G RSrcanctsrenaina 2007
side-blowing furnace
4 Jiangxi Jinde Lead Co., Ltd. 80 SRS e (thg in 2008
blast furnace
5 Minshan Non-Ferrous Metal Group 100 SKS-reduction smelting in 2010
Co. Ltd. bottom-blowing furnace
6 Hindustan Zinc Limited, India 100 SKS-reduction smolfiEHg 2011
blast furnace
7 Shandong Humon Smelting Co., Ltd 100 SKS-reductlor) Z il 2013
bottom-blowing furnace
8 Mengzi Metallurgical Co., Ltd. 60 senscCCtan smelting in 2014
bottom-blowing furnace

AERRESAE AREEAREERIAZLIET R
Overall Relocation, Upgrade and Modification Project of Henan Zhongyuan Gold Smelter LLC

BB FREFEL R HEAETE
Copper Smelting Project of Qinghai Copper Industry Co., Ltd.

k4 hdiﬂlﬁﬂﬁ*ﬁ"j) =54
Phase 3 Project of the Smelter of Baotou Huading Copper Industry Development Co., Ltd.

RESHH WHRATHEABFERE
Copper Smelting Project of Lingbao Jincheng Metallurgical Co., Ltd.
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SKS furnace process equipment and control system

SKS furnace is a proprietary new type metallurgical furnace independently developed by ENFI based on oxygen
bottom-blowing smelting technology, and is also the only world class nonferrous metals smelting equipment ever developed
domestically in China so far. This furnace is a type of non-water-cooling horizontal revolving furnace, where oxygen enriched
air is directly blown into the melt by lance fitted at bottom of the furnace, inside of which the air has chemical reaction with the |
feed materials.

In the field of copper smelting, China ENFI has designed more than 20 plants using SKS furnace process equipment, with
an annual concentrate throughput capacity of more than 10Mt/a. In the field of lead smelting, this process equipment is in the
forefront of the industry, accounting for more than 80% of the lead smelting capacity in China. It is the preferred lead smelting i
process in China designated by nine organizations of China State Council jointly, and it is the most widely used lead smelting 't| .}'-

process equipment in the world. : A
Scope of application: mainly used in copper smelting and lead smelting process. hr

Processing capacity: 1 30, 3
» Lead smelting (lead bullion): 3-40 10%/a.
|
N

» Copper smelting (copper concentrate): 5-150 10%/a. 2 1 b i |
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Yunnan Mengzi Lead Smelter

Lead smelting by SKS furnace:

YRR £ T T

Multi-function mechanical arm in front of the furnace

The product has the advantages of strong adaptability of raw materials, low energy consumption, environment friendly,
low failure rate, simple operation, less investment, etc. The recovery of valuable elements Au and Ag is greater than 99%,
the service life of furnace lining is long, the actual service life of furnace is more than 3 years, and the system’s availability is
more than 90%.

More than 40 SKS furnaces designed or supplied by China ENFI have been put into production, which are distributed in
many smelters at home and abroad.

Multi-function mechanical arm in front of the furnace

The multi-function mechanical arm in front of the furnace developed by ENFI can be used for the work such as
the removal and repair of industrial furnace lining, and brick cleaning during oxygen lance replacement. The device
simulates manual operation process to repair the industrial furnace and its surroundings, achieving the increase of
efficiency by downsizing payrolls.
Specification and dimension: 3000Mmx1050mmx1300mm (LxWxH).
Installed power: 15kW
Impact capacity: 200j and above

Oxygen lance

Continuous copper smelting by SKS furnace:
Oxygen lances are the key oxygen supply devices of the

SKS furnace which is independently developed by China
ENFI, and also the power source of the flow process in the
furnace. They are made of special heat-resistant materials,
making the furnace reach the best working condition by
adjusting oxygen supply. Oxygen lances can be provided in
package together with SKS furnace or supplied independently,
customized supply scheme of which can be offered by the
professional team.

The process equipment of bottom blowing continuous copper smelting technology has the advantages of low investment
and construction cost, high metal recovery, high comprehensive utilization level of resources, low comprehensive energy
consumption, less carbon emissions, and so on. It is one of the most advanced copper smelting processes in the world.

The smelting process can produce slag with a high Fe-Si ratio, and the quantity of treated feed materials and produced
slag is relatively smaller compared with other plants of the same size; continuous converting is adopted, which has strong
ability of impurities removal and can produce high-quality blister copper; gravity flow is employed to avid copper matte

transfer and the compact plant arrangement can realize clean production; the total recovery of copper can reach above
98.5%.

Features:

» The equipment productivity is 4 times higher than that of traditional manual operation, and the machine can operate

continuously in severe environment, limited space, and high-temperature, high-humidity, noisy, radioactive and closed
environment, etc.; It can be operated by wireless remote control within the range of sight, effectively protecting operators
from occupational high temperature, dust, harmful gas, noise and so on.

» It can simulate manual operation, realizing flexible operation in an up and down range of 360°, which is convenient for the
clean the slope and fining work.

Special materials and a patent structure of slotting-type
multi-layer casing pipe are adopted, which has the advantages
of long service and easy installation, and hot repair and
replacement can be realized; the ejected airflow has the
features of small-diameter bubbles, high dispersity, strong
mixing power, and good heat and mass transfer effect; and
advantages of large area of air supply pass, strong oxygen
supply capacity, etc.

» During equipment removal, it can realize quick replacement of the breaking hammer, hydraulic shear, milling machine
head, etc.

Vietnam Birth Right Phase |
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Project name Main techniques Project Stages

Commissioned
013

. . Commissi
Oxygen-enriched SSC furnace smelting in 2016
Recycling demonstration project of the utilization of lead sulfate residue hydrometallurgical treatment of h - Commissioned
Xi . 3 n Leaching recovery of chloride system
iangyun Feilong Zinc smelting 6

Oxygen-enriched SSC furnace smelting

100t/a waste metal catalyst disposal of coal chemical industry and 5000kg/a platinum-rhodium-palladium Pl Tl e
Hydrometallurgical leaching + Resin

catalyst processing project of Taiyuan Huagui Metal Co., Ltd absorption

Zinc Leaching Residue Treatment and Environmental Perform Enhancement Project of Huize Oxvaentenriched SSC Tifhate:smeltin
Smelting Branch of Yunnan Chihong Zn&Ge Co., Ltd. Y9 9
Secondary lead recycling and high efficiency clean production modification project in Henan Bottom-blowing smelting+fuming
100,000t/a waste lead acid battery disposal prngtth)é, Camel Group Xinjiang Renewable Resources Oxygen-enriched SSC fumace smelting i
Precious metal resource regeneration technical renovation project of Zhejiang Jintailai Environmental . ’ Commissioned
. Oxygen-enriched SSC furnace smelting "
Protection Technology Co., Ltd. in 2
100,000t/a copper-bearing secondary resources recycling project of Jiangxi Xingnan Environmental Oxygen-enriched SSC smelting + bottom- Commissi d
Protection Technology Co.,Ltd. blowing smelting n 202
Resource comprehensive utilization project of Northwest Lead-Zinc Smelter of Baiyin Nonferrous Metals Oxygen-enriched SSC furnace Commissi
Company smelting+fuming in 202
Technical renovation project for 150,000t/a electrolytic zinc smelting and comprehensive utilization of Oxygen-enriched SSC furnace Commissioned
Hanyuan Sihuan Zn&Ge Technologies Co Ltd smelting+fuming 202
Chifeng NFC Zinc Co., Ltd’s Leach Residue Treatment Project Oxygen-enrl_ched SS.C iz
smelting+fuming
; ; , S Y Oxygen-enriched SSC furnace
Secondary copper resources recycling project of Guangxi Feinan Resources in Xiangzhou County smelting+converter

Metal Sludge Recycling Project in Jiangmen City Oxygen-enriched SSC furnace smelting

Polymetallic secondary resources recycling project of Jiangxi Barton Environmental Protection

Comprehensive utilization of polymetallic solid waste resources of Jiangxi Hefengduo Environmental
Protection Technology Co.,Ltd.

60,000t/a Secondary lead technical renovation project of Shanxi Yichen Environmental Protection

RSB ERTRIAETRF AR
BUEEEFRELTIRE
Secondary lead recycling

and efficient clean production

modernization project of Henan
Yuguang Gold & Lead Co.,Ltd.

Technology Co., LTD

Technology Co., Ltd

M ESE6AVaili107a
BERESEASFAIE
Continuous low-temperature
smelting of waste lead-acid
batteries in Jinyang, Hubei Province

Side-blowing pretreatmemt+ leaching+

extraction+ electrowinning

Oxygen-enriched SSC furnace

smelting+fuming

WAL & ¥ RIRER S Rt RIRELSL
BETIE
Continuous low-temperature smelting
of waste lead-acid batteries in
Jinyang, Hubei Province

Oxygen-enriched SSC furnace smelting

L& REIRIRBRR
SRR BHERUTIE
Continuous low-temperature
smelting of waste lead-acid batteries
in Jinyang, Hubei Province
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1B A B AP 2 MR R SRR IR AR ( Side-Submerged ~ Combustion N | 1o ] | FEE &
Smelting Process, SSC) HiBulig#&, SSCRHERFSSMEHEITIRE T4 i e - . o e 7 —3 ST - %
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'Eﬁ%s H;ﬁét&\ ﬁ'éi}ﬁ*ﬁé@%?‘étlj{t*% zEéEF?IEé%ﬁ?F?iE@E-EﬁE%ﬂiRFWE‘J:% - The integrated industrial solid waste (hazardous waste) proposal equipment package is currently applied to

comprehensive recovery and disposal of industrial solid waste (hazardous waste) containing Cu and Ni, molten lead-rich
i}g{,tgi@;lﬁ ﬁ;ﬁ‘l"z*:o \ 1 ‘ slag, secondary lead paste, zinc leaching residue, etc. Its advantages are that side-blowing lances directly supply heat to

P g N . | melt to intensify the process of mass and heat transfer, the produced high-temperature off-gas is prone to denitration and
A= AR 7 Y TLAS :
E}-E“Eﬁﬁ :F?‘?‘&&,b\ 'EJ%F' 'EE?KLZ—;—E S j(ﬂlﬂ_l! Eﬂfﬂ*ﬂﬁi%n Vﬁiﬁio g \ | dioxins removal, beneficial to environment protection, as well as the harmless treatment and recycling of industrial solid
waste (hazardous waste) containing Cu and Ni.
[=]
il LT
o . - = . . 5 Secondary lead materials such as liquid lead slag, waste lead-acid cells, etc.
TZEMYRE, SN AEHE, WEBNPASERR; ERESEER, FEE™HK » " Secondary resources containing Cu
R RIS ERE E48TE; MIRBETNERAARMSE, AMERXASR. REFES. EPES. B ' Secondary zinc materials
1 giléﬂ'ﬂ - %ﬁgﬂ'ﬂ 4 Eﬁr%iﬂi% ‘ Urban mineral resources (waste circuit board, Cu-Ni containing slurry, waste activated carbon, waste catalyst, etc.)
BT EITENRER, ENMEREKES : | Platurss:
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WrZ300% I | | ; - H.:gg-sdfptfab:”ty tg. phrc.)cess frl]ows%heet,dsimp!e prepatreﬁiopofdrlaw materials, high recovery of organic metals, high
s S G o e TN ] 5 % 4 adaptability to fuels, which is much safer and environmentally friendly.
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Large-scale industrial solid waste proposal equipment package

Disposable raw materials of solid waste (hazardous waste)

-

SSC furnace o . ‘ l |

R
SSC furnace is one of the core equipment of Side-Submerged Combustion Smelting Process (SSC). SSC is an intensive % | kg e

KU

smelting technology where the oxygen-enriched air or fuel is directly blown via the tuyere or lance that is submerged in the bath ) wy EmA ul —— b
into the metal flux or slag, with the intensive stirring of blast, the feed with flux added is fast immersed into the flux where chemical \ o i . -
reactions occur. Due to its high oxygen concentration, strong adaptability to fuel, reasonable furnace structure, and when compared \ : ! ! | ! - EnNeie
with similar technology, SSC outstands and differentiates itself by of higher heat utilization rate, higher operation efficiency, being more “1‘ ! = = - Ll
safer, environmental friendly and energy saving among others, it is a new development of ENFI with independent intellectual property “ ) :
rights of a kind of advanced technology, low construction cost, environment friendly and recycling smelting process.

It is mainly applied in direct reduction of molten lead-rich slag, large-scale industrial solid waste treatment and secondary lead field. ;;;é i
Features:

» High adaptability. The SSC furnace is adapted to a variety of materials without self-heating characteristics, which means it has x SSCT I EE T Ziie
a low requirement on the feed moisture content; no strict pelletizing or brick pressing is required, the preparing of feed is sample; ’ R Y - 4
side-blowing lance is is adapted to a variety of fuels, including natural gas, generator gas, coke oven gas, pulverized coal, diesel oil, " i : ; : LS = Technical flowsheet of SSC industrial solid waste proposal
pyrolysis oil, used mineral oil, etc. .
Targeted settling zone is arranged. The recovery of valuable metals are high.
High availability and low maintenance and repair burden. The service life of bricks surrounding the oxygen lance is 1 year above.
The service life of refractory materials is 3 years above. Annual average efficient availability is more than 300 days.
Waste slag recycling. The smelting slag is in a form of glassy state, which is of general solid waste that can be used as building
materials, hence secondary pollution can be avoided.
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Hot material conveying system

As a product of mechanical-electrical integration system independently developed by ENFI, the
hot material conveying system is used to transport 800~1000°C high-temperature calcine in sealed 3D
space (from the discharge end of rotary kiln to the bin of EF), reducing heat loss during transport and protecting hot materials from oxidation.

Temperature of hot calcine: <1000°C; rated conveying capacity: 92t/h; maximum conveying capacity: 136.8t/h.

Series of effective capacities of double-walled heat-insulated containers: 1.4m3, 7.5m3, 9m3, 10m?®, 16.2mq, and 19m?.

This system is suitable for conveying hot granular and powdery materials, and applicable to FeNi smelting, calcium carbide industry, and fields with
scenarios of conveying hot bulk materials.

FeNi smelting: it can be used for FeNi production lines of 33MVA, 39MVA, 42MVA/48MVA and 72MVA, such as eight 48MVA FeNi production lines in
Lygend FeNi Project and two 72MVA FeNi production lines in Tagaung Taung Nickel Mine Project in Myanmar.

Calcium carbide: it is mainly used to convey hot calcium carbide produced by submerged arc furnace.

Other fields with scenarios of conveying hot bulk materials.

Features:

» Long-distance 3D conveyance across space, with a large elevation difference and a conveying range between 20m and 200m.

» Less heat loss and good thermal insulation effect: it can convey hot materials at a temperature of up to 1,000°C, and the temperature drops by around
50Cover 100m.

» Eco-friendliness: hot materials are fully sealed during conveyance, and the material unloading procedure is interlocked with ventilation without escape of
hot materials and dust.

» Intelligent control and operation: processes of weighing, conveying, transfer, selection of bins and feeding are all automatic, and the system is under
intelligent control and operation.

Applications:

It has been successfully applied to Tagaung Taung Nickel Mine project in Myanmar, Fangchenggang Nickel Alloy Project of Guangxi Jinyuan Nickel Industry
Co., Ltd., Inner Mongolia Heyi Ni-Cr Composite Material Project, Fu'an FeNi Project of Fujian Dingxin Industry Co., Ltd., Lygend OBI FeNi Project, CNI FeNi
Project in Indonesia, etc.
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Tagaung Taung Nickel Mine Project in Myanmar
The Tagaung Taung Nickel Mine Project in Myanmar adopts a fully sealed rectangular EF with 72MVA high power, high voltage, low energy consumption and
6 electrodes, breaking the monopoly of foreign countries on advanced large-scale FeNi smelting EF.

New high-power electric furnace and control system

The core equipment of pyrometallurgical FeNi smelting technology with RKEF process developed by ENFI has filled the gaps in FeNi smelting in China,
making the Chinese FeNi smelting industry at the forefront of the world. The 72,000kVA EF for FeNi smelting which is designed and supplied by ENFI is hailed
as the FeNi smelting EF with the largest capacity independently designed in China for the present.

The EF is comprised of a furnace body of inverted trapezoidal structure, overall elastic framework and electrode assemblies, characterized by high-
efficiency, energy saving and eco-friendliness. The EF boasts a capacity of up to 72MVA, a service life of over 10 years and a capability to generate FeNi
products with a grade of 10%-37%. Meanwhile, an integrated and intelligent control system for EF is developed to accomplish efficient operation with low
energy consumption.

The EF is applicable to smelting of various metallic or non-metallic raw materials, including nickel, copper, industrial silicon, copper-cobalt alloy, FeNi,
vanadium-titanium, phosphorus, etc. So far, it has been successfully applied to many large projects such as Fu’an FeNi Project in Fujian, Tagaung Taung Nickel
Mine in Myanmar and Jinyuan Nickel Industry.

Applications:

Power Usage

o e e |

33000kVA FeNi smelting EF
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Self-baking electrode

As a patented product of ENFI, self-baking
electrode is used to supply electricity to EF. The
lifting and slipping operations of electrodes are related
to process operation and automatic operations are

controlled by computer programs. The lifting range
of electrodes is small and the speed changes stably,
which can effectively reduce labor intensity and improve
electrothermal efficiency.




Applications:
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Zhuzhou Smelter Group
Northwest Lead-Zinc Smelter The roasting system adopts two 152m2 fluidized-bed roasters, and the single-
The smelter owns the first 109m2 fluidized-bed roaster in China. It's also series capacity of leaching and purification processes exceeds 300kt/a. The
the first to adopt hot acid leaching - jarosite process and to reach an system was put into operation in 2019. The products are diversified, with a high
output of single-series 100kt/a cathode, which was put into production in alloy output and complete varieties.
1992. Phase Il adopted a 152m2 fluidized-bed roaster and was put into
production in 2017.
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Large fluidized-bed roaster

In 1992, China ENFI designed and built the first 109m? fluidized-bed roasting system of the country
and successfully put it into production at one stretch at Northwest Smelter. The 109m? fluidized-bed
roaster is the key equipment for the zinc smelting process with a single-series capacity of 100kt/a and
above. With constant improvement, ENFI has successively applied over 20 sets of roasters of such
scale to zinc smelters owned by companies such as Zhuzhu Smelter Group, Bayannur Zijin, Yuguang
Zinc Industry, NFC Zinc, Chihong ZINC & Germanium, Huludao Zinc Industry Co., Ltd, and Nanfang
Non-Ferrous Metal. Among these roasters in operation, 20 are of 109m? and 4 are of 152m?. Building
on these experience, China ENFI successfully developed and designed the world's largest fluidized-bed
roaster and its control system, and realized industrial production. ENFI's overall process, equipment and
technologies for roasting system has come to the world's forefront.

So far, over 90% of large zinc smelting companies in China have adopted the large fluidized-bed
roaster designed by ENFI.

Product specification (furnace bed area): 109m?, 152m?, 186m?

The fluidized-bed roaster is mainly applied to zinc concentrate roasting, as well as other roasting feed
such as copper concentrate, gold concentrate, tin concentrate, nickel concentrate, laterite and pyrite.

Features:

» High roasting intensity of up to 7~8t/m2.d zinc concentrate.

» Low sulfur residual rate in roasted products, with insoluble sulfur £0.4%.

» High heat recovery, approx. 1t of steam produced from 1t of zinc sulfide concentrate.
» High degree of automation, a small number of operators needed, and low production.
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High-efficiency cylinder cooler

ENFI's patented product high-efficiency cylinder cooler is used to cool zinc calcine and other similar undersized powder and
high-temperature granular materials. It can cool high-temperature upstream calcine of 550°C-850C to below 120°C.
Product specification: 800 mm, ¢1200 mm, 1250 mm, 1500 mm, ¢1920 mm, ¢2200 mm, 2360 mm, ¢3150 mm

Capacity: 0.8~40t/h

Features:

» High cooling efficiency. with the heat transfer coefficient as high as 50~120W/(m?+K), which is 4 ~ 5 times that of the traditional

cooling cylinder.

» Large heat exchange area and great cooling effect. The section of the cylinder is five sectors with equal area, and the heat

exchange area is 2 ~ 3 times that of the traditional cooling cylinder.

» Small volume and light weight. Under the same effect, the high-efficiency cylinder cooler has smaller external dimensions and
occupies only 1/5 ~ 1/6 of the area of traditional cooling cylinder. The weight is about 1/3 of that of the traditional cooling cylinder.
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New-type slinger feeder

ENFI's patented product slinger feeder is for throwing zinc concentrate
powder and other similar fine powder and granular materials into roaster or
other equipment at a high speed. The slinger feeder is installed next to the
feed inlet of the roaster to receive the zinc concentrate powder discharged
from the concentrate distributor.
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Applications:

Chifeng Jinjian Copper Co., Ltd.
Yunnan Chihong Zn & Ge Co., Ltd, Huize Branch “
i AL
NG/ ==

Tongling Non-ferrous Metals Group Holdings Co.,Ltd
Henan Lingbao City Jincheng Metallurgy Co., Ltd
T | owmsememmomco |
Minmetals Copper (Hunan) Co., Ltd. _
n Inner Mongolia Xing’an Copper & Lead Smelting Co.,Ltd
I I
z
1 110

1 Northern Copper Industry Co. Ltd. _ 2011

56
56
83
180
15
186

1 Daye Nonferrous Metals Co., Ltd.

e | cosemeemcoa | w ||
13 Jinchuan Group Ltd. 2006
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WHB for smelting

Having the experience of designing and
operating over 2000 WHBs, ENFI has the leading
WHB technologies in the world. After technological
development and improvement for more than 50 years,
the core expertise owned by ENFI has been formed with
over 20 proprietary and patented technologies of ENFI’
own in structural design, forced circulation, thermal
calculation, control system, dust removal equipment and
other key technologies capable of effectively improving
energy efficiency and providing significant upgrades in
energy saving, emission reduction and environmental
protection.

The WHB can be adopted in smelting process of
lead, zinc, copper, nickel and tin, compatible with bottom
blowing furnace, reduction furnace, side blowing furnace,
rotary kiln, boiling roasting furnace, blast furnace,
reflection furnace, electric furnace, flash furnace, fuming
furnace, coking furnace, rotary furnace, AUSMELT
furnace and other furnaces.

Technical indicators:

Maximum steam output of single unit: 150t/h;
maximum steam parameters: 6MPa, 400C.

Applicable for 1 million t/a top blown nickel smelting
furnace and 400kt/a copper flash furnace to its largest
capacity.

Features:

Full-time constant pressure regulating technology
and mixed water recycling technology are applied to
effectively eliminate corrosion caused by flue gas, smoke
dust depositing and slagging, corrosion and wear. It also
adapts to the frequent fluctuation of smelting process
load.

The WHB has the advantages of wide application
range, supporting multiple furnace types, high reliability
and good economic benefits.

Applications:

ENFI has completed more than 100 projects of WHB
design for nonferrous metallurgy, and has undertaken
more than 40 projects as the main contractor for WHB,
including the world's first WHB for oxygen-enriched air
top-blowing nickel smelting furnace with the largest
evaporation (capacity 1million t/a, evaporation160t/h)
and the first WHB for copper flash furnace with the largest
evaporation (capacity 400k t/a, evaporation116t/h).
ENFI has provided excellent service for clients such
as Jianchuan Group Co.,Ltd, Baiyin Nonferrous Group
Co.,Ltd, Daye Nonferrous Metals Group Holdings Co.,
Ltd, Jiangxi Copper Corporation Limited, China Yun
Copper (Group) Co., Ltd, Yunnan Tin Group (Holding)
Company Limited, JIEN NICKEL, China Nonferrous
Metal Mining(Group) Co., Ltd among others, and has
introduced WHBs to more than 10 countries including
India, Pakistan, Zambia, Congo, Myanmar, Vietnam,
Papua New Guinea and so on.
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Vibration ash removal device

The mechanical rapping ash removal device, commonly known as the vibration hammer, is a high-efficiency
boiler ash removal device developed by ENFI (ZL201620323115.9) based on the design, use, and operation and
maintenance experience of waste heat boilers in nonferrous metal smelting. It is currently upgraded to its second
generation. The product can effectively remove 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 be used for 10 years with stable service while requiring minimum spare parts.

The vibration force range is 40-400KN, six levels adjustable.

Applicable conditions: suitable for ash removing in all kinds of boiler heating surface, under complex
working conditions and harsh environment.

Features:

Strong vibration force, 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, long service life with easy maintenance.

Global renowned brand SEW and Bonfiglioli driving devices selected as the key parts.

Applications:

Applications: up to now, it has been used in nearly 60 projects and more than 130 boilers in the
nonferrous metallurgy industry, a total number of more than 4500 sets. In addition, it has also been applied
in waste incineration power generation projects.
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Large High- RERH

efficiency Self-
regulating Disc Pelletizer

As a product independently developed by ENFI, large high-
efficiency self-regulating disc pelletizer can make fine-grained powder
into pellets with a particle size up to the requirements of smelting
process, so as to improve smelting efficiency. The equipment is
characterized by advanced structure, reliable performance, good
pelletizing effect, low energy consumption, wear resistance, stable
operation and easy maintenance.

Itis applicable to materials such as Cu concentrate, Pb concentrate,
dust, briquettes, pulverized coal and limestone.

Features:

» Advanced structure and reliable performance. The originally
designed triangular rack facilitates the adjustment of disc’s dip
angle and lowers the equipment’s center of gravity, reducing
the total weight of equipment and improving operation stability
of equipment. The large-size disc with crossed roller bearing is
adopted, electric rotary scraper is used to clean up sticky materials,
light and convenient device for disc dip angle adjustment is
employed, and the inner surface of disc is lined with expanded
metal mesh to make its operation stable and reliable.

Good pelletizing effect. Multiple sprayers are used to add water
in the form of mist, and the water volume, spraying angle and point
can be adjusted to facilitate pelletizing. The operation parameters
of equipment can be adjusted in real time so as to meed the
demands of pelletizing a wide variety of materials.

Low energy consumption. The transmission device has advanced
technology and short transmission chains, and it can operate under
a relatively low power, ensuring low electricity consumption, energy
conservation and environmental protection.

Small maintenance workload. The equipment is highly reliable
with advanced lubrication technology (or equipped with centralized
lubrication technology), and wear parts have a long service life and
are easy to replace, greatly reducing the maintenance workload.
Durability and a long service life. High polymer materials are
adopted as the liner of the inner surface of disc, greatly alleviating
abrasion to the disc surface and reducing bond between materials
and electricity consumption during pelletizing.

Series of product specification: disc diameters are 3.8m, 5.5m
and 6m respectively, and relevant throughput varies from 6t/h to 65t/h.
®3,800mm disc pelletizer:
Disc diameter: ®3,800mm; Disc dip angle: 45°-55°;
Throughput: 6t/h; Main motor power: 37kW;
Scraper power: 3*2.2kW
®5,500mm disc pelletizer:
Disc diameter: ®5,500mm; Disc dip angle: 45°-55°;
Throughput: 30t/h; Main motor power: 75kW;
Scraper power: 3*3kW
®6,000mm disc pelletizer:
Disc diameter: ®6,000mm; Disc dip angle: 45°-55°;
Throughput: 60t/h; Main motor power: 90kW;
Scraper power: 3*3kW

Applications:

This equipment has been successfully applied to projects of
Jinchuan Group, Tongling Nonferrous Metals Group, Shandong
Humon, Hunan Guiyang Yinxing Nonferrous Metals Smelting and
Chifengshan Gold-Silver-Lead Company, as well as projects in
Dariba of India, Mengzi of Yunnan, and West Ujimqin Banner of Inner
Mongolia.




