
Hydrometallurgy
Urban Mining



Fundamental knowledge in chemistry and solid indus-
trial experience result in the possibility to answer a 
wide spectrum of chemical and process questions.  
A dense network with other scientific institutes enables 
MME Engineering to be a competent partner for its  
customers. 

MME Engineering has long-standing experience in the 
area of metallurgy. The assistance of MME as an expe-
rienced partner in this specialized field will save time, 
resources and investments. Additionally, processes 
will be optimized regarding their economic efficiency.

MME Engineering concentrates on the essential pro-
cess sections to keep the final solution as simple as 
possible. Each step is constantly focused on economic 
aspects.

You will ultimately profit from this approach.
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Extracting, Refining, Recycling.

• MME Engineerings 

experience in  
acid regeneration

• MME Engineerings 

competence in  

process development

• MME Engineerings  

hydrometallurgical 

understanding

• MME Engineerings  

very good price- 

performance ratio

Your company benefits from



Hydrometallurgy by Experts.
The “METAL-activites” of MME Engineering refers to 
the special field of hydrometallurgy. This technology 
field is broad and MME has the expertice to develop 
tailor-made solutions for hydrometallurgical technolo-
gies. The founder has a deep understanding for inorgan-
ic and process technology and can exhibit lot of know-
how in developing hydrometallurgical processes.

The benefit for the customer is a profound support for 
a broad range of technological questions regarding 
to the process design of recovery of metal containing 
raw materials. The ability to provide the customer with 
valuable support and creative technological ideas is 
guaranteed, because of the fundamental knowledge 
and excellent contacts of MME Engineering to other 
research institutes. Our company is embedded in a 
network matrix, where the process design ideas can be 
proven quite efficiently confirmed by an extended liter-
ature database, possibilities for experimental investiga-
tions and the proper chemical analysis. 

Support for the process development is always done 
considering the energy efficiency and the minimization 
of the environmental impacts as well as the consump-
tion of the operating materials. 
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Separation 
of iron fraction 
from leachates 

Acid recovery 
in closed loops

Recovery of 
resources out of 
low grade clays

Separation of
copper out

of metal 
mixtures

Scrap 
recycling

Recycling of 
batteries and 

electronic scrap

Cobalt 
and tungsten 

recovery out of 
cemented carbides 

and heavy metal
alloys

Red mud 
recovery

 Iron 
recovery by 

Hydrothermal 
precipitation 

of hematite out 
of acidic 
solutions

Selective 
precipitation of 

aluminium*

*Alternative 
process route 
to the Bayer 

process



Is there any lack of raw materials on the world?  
MME Engineering says no, because every single metal 
and every single inorganic compound has its origin 
out of mineral ores, which were extracted extensively 
somewhere in the worlds mines in the past decades. The 
extracted and refined raw materials were used for pro-
ducing huge amounts of wares, to guarantee the mate-
rial prosperity in the western world. It is the dissipative 
way of life in the civilized world, which causes the lack 
of raw materials. Raw materials don´t vanish out of the 
closed system called earth. 

In the past decades huge amounts of metals were bur-
ied in the waste deposits coming out of times were no 
waste separation was performed by the citizens. Metals 
like iron, aluminum, copper, nickel etc. were discharged 
out of the process routes irretrievable and are not avail-
able any more for high tech products. By guess the 
waste deposits of the metropolises in the western world 
hide great monetary values on necessary raw materials. 

The approach of MME Engineering  is to realize metal 
refining out of slags, waste deposits and metal contain-
ing scraps by developing and engineering hydrometal-
lurgical technologies. MME Engineering is able to make 
a contribution for supplying the raw material demand 
for future generations. 
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Our Way of Urban Mining.

By guess the waste deposits of the metropolises 
in the western world hide great monetary val-

ues on necessary raw materials. 



The technological discipline of 
hydrometallurgy offers the opportunity 
for refining of pure metal fractions 
out of mixed raw material recources.
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Separation and Refining.

Metal 
containing raw 

material 
recources

Acidic or
alkaline

digestion

Separation 
into pure metal 

fractions

Al
Cu

Fe

W
Li

Co

Pure
Elements
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Projects and Technology.
Chemical Process Development on hydrometallurgy
• Literature review with scientific database
• Lab- and Miniplant-Scale
• Tracking of the single elements (analytic equipment)
• Investigation and development of purification  

technology
• Feasibility studies

Economic 
study of 

the overall 
process

Available analytical Technology
• AFM: Atomic Force Microscope
• Electrochemical Equipment
• FIB: Focused Ion Beam Quanta
• GDOES: Glow Discharge Optical Emission Spectroscopy
• High Temperature Cell
• Infrared Spectroscopy
• Ion Chromatography
• Raman Spectroscopy
• SEM: Scanning Electron Microscope
• XRD: X-Ray Diffraction
• TOC Determination
• Zeta Potential

Acid regeneration 
(closed loops for HCl, H2SO4, HNO3 recovery)
• Spray roasting
• Fluidized bed
• Hydrothermal precipitation
• Catalytic Technologies

Corrosion
(the aim is to realize greater plant units and lower maintenance costs)
• Evaluation of acid-resistant materials
• Evaluation of new lining technologies 
• Evaluation of pump- and valve technologie

Topics of interests
• Low-cost alumina processes
• Red mud regeneration
• Regeneration of industrial slags
• Recycling of electronic scrap and of batteries

Process engineering
• Calculations (Energybalances and Massbalances)
• Simulation (Heat transfer, Thermodynamic, Flow turbulence, etc.)
• Evaluation of equipment- and measurement parts
• Technology scouting
• Evaluation of Technology
• Development of new ideas
• Preparation of technical specifications
• Execution of inquiries
• „keep it simple and effective“-philosophy
• Energy saving technologies
• Troubleshooting
• Support for commissioning



Hydrometallurgy by 
A central feature in the process development in the field 
of hydrometallurgy is to design a technology, where sin-
gle metal fractions can be produced with a possibly high 
purity. MME Engineering is able to perform the proper 
development work with the help of a highly professional 
analytical instrumentation. Following classification of 
processes in the hydrometallurgy can be done.
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Leaching
• Pre-treatment (incl roasting)
• Oxidative leaching (incl ferric)
• Acid leaching
• Alkaline leaching
• Selective leaching

Solid-Liquid Separation
• Filtration 
• Other equipment (centrifuges, hydrocyclones …)
• Slurry transport & pastes

Separation and Purification
• pH-controlled precipitation
• hydrothermal reactions
• selective hydrothermal precipitation of  

iron containing leachates
• crystallisation and recrystallisation
• cementation and related reactions

Metal Recovery 
Chemical Reduction Processes
• pressure reduction
• other chemical reduction processes

Precipitation/Crystallisation of Final Products
• crystallisation by cooling
• crystallization by HCl Gas Sparging technology

Environmental Issues 
Recycling
• process water
• reagents (incl recovery, destruction)
• gases (incl lime boil for ammonia) 

Emission, Effluent and Waste
• composition & origin within process
• gaseous emissions
• suspended solids
• dissolved impurities
• chemical stability of residues



Corrosion – expensive and ugly.

14|15

Corrosion causes costs! To find new materials with a 
better reliability is a challenge. The materials used for 
pumps, valves and linings of pipes and vessels have to 
resist high chemical and mechanical impacts. 

New ideas for the suppression of corrosion are demand-
ed to lower the overall process costs. The currently used 
glass lining technology of vessels and pipes is problem-
atic due to its strong limiting of the apparatus size. The 
main reason for that lies in the manufacturing process 
for glass lined apparatuses. 

For this reason relatively small apparatus units are 
required to provide the demanded production capacity. 
Unfortunately this drives the investment and operating 
costs to higher levels. For this reason we believe that 
also attention has to be paid to alternative lining tech-
nologies with the aim to realize greater apparatus units.

The competence  center CEST is a strong partner regard-
ing to developing of highly corrosion resistant coatings.
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Mechanical Engineering
• Excellent contacts to supplier of highly corrosive  

resistant equipment components
• Substantial database for special equipment  

(pumps, vessel, instrumentation …) 

• Extended experiences for applicability of equipment parts
• Development of corrosive resistant coatings with the aim  

of increasing the stability of plant components and lowering  
the plant maintenance costs

Topics of interest
• Acid restistant linings
• Developing of measures for avoiding dew-point  

undercut of acidic gas components
• Investigations of damages caused by hydrogen corrosion

           conquers corrosion.

Chemical Engineering 
Analytical Instrumentation
• Inductively coupled plasma mass spectrometry (ICP-MS)
• Optical Glow Discharge Spectroscopy with High Frequency  

Excitation (GDOES)
• Ion Chromatography
• XRD
• Scanning Electron Microscope (SEM) with EBSD

• Infrared Spectroscopy 
• Zeta Potential Measurement
• RAMAN Spectroscopy
• TOC Determination (Carbon content analysis)
• Focused Ion Beam FIB
• AFM (Surface Analytics)
• Chemical Equilibrium and Reaction Rate analysis (Electrochemical 

Equipment)



Decode the 
chemistry.
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MME Engineering is able to decode the chemistry. We 
have the professional qualification to conduct this proj-
ect. The access to highly sophisticated chemical analy-
sis technologies and to a high developed infrastructure 
enables us to process projects in the field of chemical 
engineering.

Chemical investigations and the associated analyses 
can be performed in an uncomplicated and fast way. The 
activities are conducted in cooperation with the compe-
tence center CEST located 50 km south of Vienna. All 
mentioned analysis technologies and laboratory areas 
are available at this campus.

Qualification
Dr. Roman Schiesser | Chemical Engineer

Industrial and academic background

• Process development for recovery of tungsten and  
cobalt out of related secondary raw materials for  
Wolfram Bergbau und Hütten AG

• Process development of novel combustion processes for NOx 
reduction with simultaneously improving the energy efficiency

• Process engineering in the field of environmental technology
• Research and development director for designing hydrometallur-

gical processes 

Within his perennial professional career, Dr. Roman Schiesser was 
significantly involved in challenging technology development proj-
ects. Throughout more than ten years experience in chemical pro-
cess technology he obtained deep understanding for various types 
of chemical processes. In his past he had the opportunity to work 
for mining, petrochemical as well as for refractory companies.

Former Employers

SIEMENS AG | RHI Refractories | STRABAG Flue Gas Treatment | SMS Siemag

Technology center
In sum 23 000 m² 
laboratory area are 
available.

Laboratories for 
chemical 
investigations.



Contact
MME Engineering e.U.
Dr. Roman Schiesser
Nussdorfer Strasse 55/19, 1090 Vienna | AUSTRIA
roman.schiesser@mme-engineering.at
www.mme-engineering.at
+43 (0)1 9580851 | +43 (0)699 11096912

Optimization of diverse smaller SCR plants 
for asian, dutch and american customer 

References as employee
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