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Alternative route to metal extraction 

from secondary sources
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A process for clay conservation in tile and brick s ector through a 

novel blend containing iron oxide rich industrial s olid sludge

Production of Synthetic Rutile transferred to 
CMRL, Alwaye, Kerala

NIIST Technology
•• MostMost environmentenvironment friendlyfriendly--lowlow acidacid consumptionconsumption

byproductbyproduct utilizationutilization asas suitablesuitable commoditiescommodities

•• DevoidDevoid ofof ammoniacalammoniacal nitrogennitrogen effluenteffluent employedemployed inin
BecherBecher processprocess

•• SynergisticSynergistic beneficialbeneficial effecteffect inin termsterms ofof productproduct qualityquality
byby combinationcombination ofof unitunit processesprocesses

•• TotalTotal recoveryrecovery ofof ironiron valuesvalues fromfrom ilmeniteilmenite

•• TailorTailor--mademade toto rawraw materialsmaterials

Client
•• CochinCochin MaterialsMaterials andand RutileRutile LimitedLimited (CMRL)(CMRL) isis aa publicpublic

limitedlimited companycompany engagedengaged inin thethe productionproduction qualityquality
syntheticsynthetic rutilerutile (SR)(SR) fromfrom ilmeniteilmenite sincesince 19891989..

•• ItIt isis aa 100100%% EDUEDU processingprocessing locallylocally availableavailable beachbeach
sandsand minerals,minerals, ilmeniteilmenite..

•• InIn orderorder toto reducereduce thethe consumptionconsumption ofof HClHCl andand hencehence
thethe productionproduction ofof acidicacidic effluentseffluents inin thethe presentpresent
process,process, CMRLCMRL proposedproposed toto adoptadopt NIISTNIIST (CSIR)(CSIR)
TechnologyTechnology

Rationale for the New 
Technology

•• ToTo bebe competitivecompetitive inin MarketMarket

•• Sustain the production capacity to meet the custome r demandSustain the production capacity to meet the custome r demand

•• Further improvement in qualityFurther improvement in quality

•• Reduce dependence on HCLReduce dependence on HCL

•• Convert Solid Wastes to revenue earning usable mate rialsConvert Solid Wastes to revenue earning usable mate rials

•• Become more Environmental FriendlyBecome more Environmental Friendly
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Development of Titanium dioxide based self 
cleaning nano coatings
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Feed:  Fe-% 55-58, Al 2O3% – 6-8 %, SiO2% – 5-7
Concentrate – Fe%  64-65 Al 2O3% – 2-3 %, SiO2% – 2-3 
Yield – 75-85%

Feed:  Fe-% 55-58, Al 2O3% – 6-8 %, SiO2% – 5-7
Concentrate – Fe%  64-65 Al 2O3% – 2-3 %, SiO2% – 2-3 
Yield – 75-85%

Recovery of Iron Values From Washery Tailings
Washing plant  rejects, ~10 MT per annum being disc arded could be converted to  
pellet grade Concentrate 
Feed: Fe 50-60%, Al 2O3 – 5-10 %, SiO2 – 4-9 %
Concentrate Yield – 50

EQUIPMENT DESIGN FOR MINERAL PROCESSING

Feed Water

Sludge

Development of improved Jig

Development of Column 
Thickener

Development of improved Jig

DEM based software called SIMJIG (in C programming and Net platform)
has been developed to simulate the jigging process. This simulation code
takes into account all the forces that act on the individual particle and
calculate the net unbalanced force acting on the particle, which is
subsequently used to determine the motion of particle .

Processing of Low Grade Fines
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Recovery of Metal values from Secondaries 

IMMT can provide technologies on Turn-key basis
• Copper and Zinc from Spent catalyst , Brass ash

and Zinc ash
• Recovery of cobalt from cobalt bearing slags
• Nickel from spent catalyst
• Superfine and white ATH from Bayer liquor
• Battery grade materials such as nickel hydroxide

and electrolytic manganese dioxide
Facilities we have
• Atmospheric & Pressure Leaching
• Solid-Liquid Separation 
• Solvent-Extraction
• Electrowinning
• Mathematical Modeling & Design
• Membrane Technology and Characterization 

We offer
Process know how
Pilot scale testing
Engineering process packages

Banded Hematite Quartzite Iron Ore
Efforts to utilize  BHQ in India First tim
Feed:  Fe% -37-42, SiO2%  40-45, Al2O3 %-0.5
Process: Size reduction, Classification and magnetic separation
Product: Fe – 63- 65 %, SiO2 –4- 6.0 , Yield – 37-42%
Break even capacity: 1.5 MT of ROM
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Stabilization of Cr(VI) in Toxic Chrome Chemical Res idue
Back Ground: Chrome chemical residue is a waste generated from dichromate manufacturing plant. It is a toxic waste and
causes Cr (VI) contamination through leaching. Disposal is a major problem for the chrome chemical manufacturing
industries in the country. At present any remedial process has not been developed

Sintered Di-chromate residue

Cr leaching (< 0.01ppm)

Cr leaching (< 0.01ppm)

PROCESS IN BRIEF 

Homogenized 
Raw Mix Granulation

Homogenization of
Chrome Chemical 

Residue

Chromium Stabilized 
Sinters

Sintering 
(DDS)

PROCESS DEMONSTRATION TO
M/S Chrome Chemicals, Chandrapur, Maharastra

Raw material mix of 50% dichromate
residue with additive and coal by
grinding and then granulation for
sintering treatment

Treatment by down draft sintering (DDS PROCESS) of granulated dichromate mix  on 
50 kg batch  scale for stabilization of soluble chromium


