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Infroduction dsdds
The Iran Mineral Processing Research Center (IMPRC) is located at Kavosh Research _ ) . o
Complex, 60 Km west of Tehran on the Karaj-Ghazvin Freeway. The main goals of the oy ST taas 3 Olrgs Q& GRS &+ 50 g JLasio Speds 53 Oll e Sl (918 Do 555
IMPRC are: Sla digad 59y 1 Qland 9 ol 38 Wlallas plasdl 3550 ool Blual (pfegs - Casel 418, 31,5 (938 -7,S
* To provide expert chemical, mineralogical and mineral processing services _ _ . . o _
at laboratory, bench and pilot scale to the mining and minerals processing industry; W 9 Gaiv2 o 9 (PBARL)] (uliie 93 55 Jubae dlge (9]0 Wiz iz 9 G)9)d 9 ke (LS
* To optimize mineral processing plants those are currently in operation. aib s §9ld Sauild )l
The IMPRC laboratories are ISO/IEC 17025 certified. The Chemistry, Environmental Laoe 9 Lowis 08 aale)T O o 09dle 9 widud ISO/IES 17025 3)1uibies! dalivdl S SIS 3550 (Sl o&laglejT
and Occupational Health and Safety laboratories are also recognized by the @ 350 opl dilge Cowd) Jaxome cdblas Glojlu daiae deliual oS SIId (S1 ddy> Coiiligr § (oml cCat)
Department of Environment in Iran as accredited laboratories. IMPRC is registered in _ -
the Economic Cooperation Organization (ECO) member countries as a research Gl (395 o 1 dilaie Olojlus G 9 . ssl 03,8 8 551 gune Sy 9-iS (§y91d WlaninsS 3S)e Olgis
centre on mineral processing. ECO is a regional intergovernmental organization 3918 Wladinnd 3Sy0 rtimrad Mk OF gaae (3 5E 9 535y SlewsT 3585039 el 0 yuanls 1 AN Jlo y3 S
established in 1985, which consists of ten member countries of the central and ) o o _ _ _
( western Asia. IMPRC is the only member in the mineral industry laboratory category g Y1 OT Bud S 930 (y9lid (pBle)] dSids )3 dS sl Ore 9 Corivo sy oBCanla)T LS
of the Iran Nanotechnology Laboratory Network (INLN), a network of Iranian DI Cogas (sl Gamoy ke Oliiss Gy 2KaoleT wleds
laboratories aimed aft facilitating the provision of laboratory services for academic )

and industrial researchers.
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The Necessity for the Establishment of the IMPRC

Although there are numerous mineral resources with various types of mineral

' compositions in Iran, the Iranian mining industry is faced with many challenges such as
limited number of processing plants, low metal recoveries, production of high
volumes of waste, unavailability of cost-effective processing routes for low-grade ore
resources and the use of outdated technologies. In an attempt to address these
challenges,The preliminary studies for estabilishing of IMPRC project were conducted
in 1988. selection of consultants was performed unfill 1994 and ministry of industries
and mines fransferred IMPRC project 1o IMIDRO in 2005 . A comprehensive variety of
modern and specialized equipment and highly experienced staff that has technical
expertise have enabled the IMPRC fto conduct studies and undertake high level
research and development that is geared towards provision of lasting solutions for the
mineral processing industry both in Iran and the ECO member countries.

Iran Mineral Processing Research Center
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IMPRC's Areas of Activity: The Objectives of IMPRC are as follows:
*Conducting research and undertaking commercial projects in the fields of: *To undertake applied research and commercial projects on minerals
o Mineral processing *To develop process flow sheefts for different types of metal and

o0 Hydrometallurgy
o Pyrometallurgy
o Environmental studies
o Biotechnology
*Providing chemical and mineralogical analytical services
*|dentifying and assessing environmental pollutants and workplace hazards.

non-metal bearing minerals

*To provide laboratory services in all fields of mineral processing

*To offer consultancy services and operate as a specialized clinic for
the mineral processing industry

*To undertake feasibility studies related to mineral processing projects.
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Mineralogy Division

Capabilities

e Sample preparation in polished, thin, thin-polished and double sided polish
sections

* Preliminary and detailed studies of mineral compositions

e |dentfification of crystalline phases by XRD

* Microscopic studies of minerals, of liberation degree

* |[denftifying thermal properties of metals, minerals, ceramics and refractory
materials;

* Quantitative analysis of mineralogical elements by EPMA

* Determining the distribution of elements in a specific profile area in the prepared
samples (Profile, X-ray map)

* Study of fluid inclusions and their parameters.

Mineralogy Division Units

e Sample preparation

* Primary mineralogy studies: Polarized microscope, Binocular, Stereomicroscope
* XRD

* Elecfron microscopy: SEM, EPMA

* Thermal analysis: DTA/TGA,DSC/TGA

* Fluid inclusion studies: Polarized Microscope equipped with heating-cooling

stage
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Analytical Services Division
Capabilities
* Sample preparation including:
o Crushing, milling, pulverizing and splitting of samples;
o Sample preparation for XRF (Press powder &fused bead)
o The second preparation and/or digestion of samples
* Quantitative analysis of samples
o Analysis of heavy metals in exploration, geochemical and
environmental samples by ICP-OES, ICP-MS and AAS
o Analysis of mineral samples by XRF
o Analysis of samples by classical wet chemical methods
o Carbon and sulfur analysis in mineral samples.

Analytical Services Division Units

* Sample preparation includes jaw crusher, roll crusher, disc pulverizer (1 and 5 kg
capacity) and press machine

* Spectroscopy Laboratory with equipment such as ICP-OES equipped with auto
sampler and VGA system; ICP-MS instrument equipped with auto sampler and
AAS (Flame, Graphite furnace, Cold vapour)

* Digestion and Dilution lab is equipped with microwave digestion, ultrasound
bath, hot plates and hot box

* X-Ray fluorescence (XRF) and C&S analyzer (LECO)

* Fire assay unit with equipment of fusion and cupellation furnaces.
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Environmental &0ccupational Health Division

Capabilities

* Monitoring of environmental pollutants in the form of self-reporting in the air, soil
and industrial wastewater

* Measurement of polychlorinated biphenyls PCB in transformer oil

* Measuring and measuring the chemical and physical factors of the workplace

* Chemical assay of metals in water, soil and air at mines and mineral processing
industries

* Analysis of petroleum hydrocarbons, OCs, OPs, PAHs, and PCBs

Environmental & Occupational Health Division Units

* The Water and Wastewater Laboratory is equipped with incubators, autoclaves,

spectrophotometers, turbidity meters, BOD and COD meters

* Chromatography Laboratory is equipped with HPLC, GC-MS, GC, FT-IR, GPC

* Air Lab with equipment : Smoke exhaust gas analyzer, VOC analyzer
tenvironmental gases and particles

* Occupational Health Laboratory has Microthermheat stress-WBGT, sound level
meter, noise dosimeter, personal sampling pump, air sampling pump Hi-Vol, gas
sampling pump, Lux Meter, detectors, sorbent tfubes.
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Mineral Processing Division: Laboratory

Capabilities

Mineral Processing Division carries out various types of mineral processing tests using

different methods such as physical (magnetic, electrostatic and gravity separation),

physicochemical (flotation) and chemical (leaching) on all metallic and

non-metallic minerals (excluding radioactive minerals)at laboratory scale by:

* Various types of classification such as dry and wet screening, hydrocyclone,
cyclosizer and laser parficle size analyzer (LPSA)

* Determination of mineral crushability and grindability via standard equipment and
methods (Bond Index);

* Leaching, bioleaching, pressure leaching (autoclave)

* Cyanidation

* Calcination and roasting in pyrometallurgy laboratory utilizing muffle and fube
furnaces

* Pressure and vacuum filtration

* Mechanical and column flotation;flotation of Coarse and Fine Particle using
Nano/micro bubbles

* Dry and wet magnetic separation

* Dry and wet gravity separation

Mineral Processing Division Units
e Comminution:

o Various types of crushers and mills, different kinds of homogenizer and Splitters
including riffles, Y-blender, rotary Splitters (pulp & solid), vacuum and
conventional
ovens

o Bond index laboratory: Bond ball and rod mills, bond abrasion index and
impact index equipment, media competency and SPI test in order fo determine
crushability and grindability indexes of minerals

o Classification: Dry and wet screen analysis by standard sieves, hydrocyclone,
cyclosizer and laser particle size analyzer (LPSA).

* Physical separation:

o Gravity separation: Air gravity concentrating table, shaking table, spiral, jig,
Bartles-Mozley concentrator table, Knelson and multi-gravity separators;

o Magnetic separation: Low, medium and high intensity magnetic separators
including wet and dry methods (drum, disc electro-magnetic, Davis tube, Frantz)
and wet high gradient magnetic separator

o Electrostatic separation: High-tension roll separator

* Flotation: Mechanical and column flotafion;flotation of Coarse and Fine Particle
using Nano/micro bubbles

e Filtration:Vacuum filters, common and Larox pressure filters

* Hydrometallurgy: Atmospheric leaching reactors, laboratory autoclaves (60 and
400 Bar), cyanidation equipment and bottle rolls

* Pyrometallurgy: High temperature electrical furnaces, Muffle furnaces, horizontal
and vertfical fube furnaces

* Special instruments: Satmagan balance, zeta potential analyzer, laser particle size
analyzer (in the range of 2 mm to 20 nm) and micro-nano bubble generator for
flotation of fine particles.

WIVPRC
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Capabilities

IMPRC has an extensive mineral processing pilot plant facility where various

mineral processing testworks are conducted using different methods such as

physical (magnetic, electrostatic and gravity separation), physico-chemical
(flotation) and chemical (leaching, solvent exiraction and elecrowinning)

processingon metallic and non-metallic minerals.

Pilot plant tests include the following services:

* Crushing in open and closed-circuits

* Ore blending

» Grinding in open and closed-circuits

» Gravity separation via heavy media separators, jijg concentrators, shaking tables,
spirals and Knelson concentrator

* Magnetic separation via dry and wet methods with fixed and variable intensity
separators

* Autogenous mill (AG mill) and Semi-Autogenous mill (SAG mill)

» Continuous flotafion tests (60 to 2000 Kg/h)

* Column flotation testworks

* Electrostatic separation testworks by plate-type and roll-type separators;

* Thickening and filtratfion testworks by various types of thickeners and filters;

* Leaching, solvent extraction and electrowinning.

Pilot Plant Units

Pilot plant is comprised of various operatfing units, which include:

* Crushing: Jaw crusher, cone crusher, impact crusher, double deck screen,
conveyors, blending bay and ore storage bins (capacity: 400-300 tons)

» Grinding, preparation and classification: AG/SAG mill, ball mills, rod mills, ceramic
ball mills, regrinding mills, spiral classifiers, hydrocyclones, sieve bend, vibro-energy
screens

» Gravity separation: Heavy media cyclone separator, heavy media drum
separator, shaking tables (half size & full size), spiral concentrators, jigs, test tray unit
and Knelson concentrator.

* Magnetic separation: wet low-intensity magnetic separators (co-current and
counter current), wet high gradient, disc electromagnetic, medium and high
intensity magnetic separators (wet & dry)

* Electrostatic separator: Roll-type and plate-type equipped with circular dryer

* Flotation: WEMCO Smart Cell, column and Denver cells

* Hydrometallurgy: Confinuous tank leaching, column leaching, solvent extraction
and electrowinning

* Dewatering: thickeners (diameter: 1.3 m and 9 m), ultrasep thickener, vacuum
filters (drum, belt, disc and pan) and filter press.
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\ Manufacturing Engineering Division

At the Manufacturing Engineering Division, design and construction of
processing equipment at laboratory, semi-industrial and industrial scales
are performed and the following equipment and machinery can be
fabricated:

* Mobile mineral processing plant

* A variety of mixers

* Different types of separators

*Flotation cells

* Crushing and milling equipment

*Heavy media cyclone separator unit

* Dewatering and filtration equipment

* Design and commissioning of pilot plants

MPRCIS

Iran Mineral Processing Research Center
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IMPRC Equipment with the support of the Iran-High- Teck
Laboratory Network

L ]
*Particle Size Analyzer U?Af LVL‘JLJL/ _—
*Gas Pycnometer ) .
*Electron Probe Micro- Analyzer (EPMA) Department Of Environment i
*Scanning Electron Microscopy (SEM) and Quantitative Evaluation of

Materials by Scanning Electron Microscopy (QEMSCAN). /-\
*Inductively Coupled Plasma — Opftical Emission Spectroscopy ‘ W

(ICP-OES)
*Inductively Coupled Plasma — Mass Spectrometry (ICP-MS) ot cediloton Caerofiicn
e Fourier Transform Infrared Spectroscopy (FT-IR) ERss R
* Gas Chromatography- Mass spectrometry (GC-MS)
* Gas Chromatography (GC)
*High Performance Liquid Chromatography (HPLC)

‘ B

Certificates and Permits

— *|SO / IEC 17025 laboratory accreditation.

*|ISO / 2008 — 9001.

*Technical engineering permit from the Iranian ministry of
industry, mines and frade.

*Research permit from the Iranian Ministry of Industry,
Mines and Trade.

» Accredited laboratory certification from the Iranian
Department of Environment.

*Level 3 licensed occapational health services from the

iran ministry of health and medical education
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List f Completed PrOJects

°Res|eqrch on processing of rare earth elements from ore in laboratory and pilot

scales.

* Design, manufacture and commissioning of bench and pilot paste thickeners.

* Research on pilotf scale processing of Ghare-Aghaj fitano-magnetite ore.

* Technology development for mobile processing plants.

* Fabrication of a heavy media cyclone separator unit.

* Collaboration in the installafion, commissioning and operation of Sefidabeh-
Nehbandan antimony ingot production plant.

* Laboratory and pilot scales processing of A, B and CS Sangan anomaly ore samples.

* Pilot plant testwork on chromite beneficiation.

* Mineral processing testwork on Shahr-e-Babak Complex copper and
molybdenum-bearing ore.

* Pilot plant gravity testwork on gold ore beneficiation.

* Bioleaching studies to extract valuable metals from iron ore tailings.

* Pilot plant processing testwork on Sangan iron ore.

* A study on the Stockholm Convention stable organic compounds (poly chloro
dibenzo dioxins)and the feasibility of their measurement in the Iranian mines and
mining industries.

* Study on environmental pollutants and compilation of their database as well a
development of environment software for IMIDRO.

* Chemical, mineralogical and mineral processing tests on IMIDRO exploration
samples.

* Chemical and mineralogical analysis of the geological and metallurgical samples

from National Iranian Copper Industries Company —



