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About IntelliMet 
• IntelliMet is a high tech Silicon Valley startup, with operations 

centered in Missoula, MT 

• We have developed, and patented, a nano-material called the 
“Spiderweb.” The Spiderweb replaced conventional resin, with 
greatly improved speed and selectivity properties. 

• IntelliMet works with mining and remediation operations to develop 
processes using the Spiderweb Resin to improve the profitability 
and operating capabilities 

• IntelliMet will be installing our first full scale unit for thallium removal 
at a gold mine in Montana Q1 of 2010 

• The IntelliMet team has decades of experience in hydrometallurgy 
and process development. We work on all levels of process 
development, from leaching, to developing custom resins for a 
particular problem, to process development, piloting, and full scale 
implementation 
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Changing the Water Treatment Cost Paradigm 
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It is almost a truism of water treatment technology that the lower the discharge standards, the 

more expensive the recovery process. With increasingly stringent regulations on discharge, this 

means continually escalating costs for managing water toxins. IntelliMet fundamentally 

changes this cost paradigm by developing resin materials which reaches binding 

equilibrium with solution ions nearly instantly. 
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It’s all about “Kinetics” 
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• Most water treatment occurs by binding contaminants to a solid phase (resin, biomass, base precipitate, etc) 

• The failure to remove metals to non-detect is generally NOT because the bond to the matrix is too weak 

• Usually, the process of the metals diffusing into the matrix is too SLOW (i.e. the “Kinetics are slow”). This 
means that metal levels in the stream do not drop to non-detect at an acceptable rate, as in the graph above. 
In order to treat water at acceptable rates, more of the binding matrix is required to drive the process to 
completion. This results in several process disadvantages 

– Larger purification systems are required Large Capital Equipment $, Large Energy $ 

– Large quantities of reagents/materials are required to support process  Large material/chemical $ 

– Large systems and reagent quantities can lead to harmful environmental impacts of their own (pH alteration, addition of 
biocontaminants to water, etc)  Secondary water treatment processes and costs incurred 
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Why Our “Resin” is Different 
• Most metal binding materials (resin, carbon, etc), are limited by slow and incomplete 

exchange of metal into the solid 

• With funding by US government grants, the IntelliMet team has developed a 
fundamental breakthrough in material science, wherein the binding groups are placed 
between the particles, in direct contact with the active solution, by means of a thin 
polymer network called the “Spiderweb.” 

• The rapid contact enables almost instantaneous exchange of metals with solution. 
Thus, a small processing unit can process a large volume of water. 

• The rapid exchange of metals allow (1) high solution throughput, and therefore small 
equipment footprints, (2) rapid and near quantitative metal recovery from solution, 
and (3) selective binding and exchange of metals, so that desirable components can 
be selected from undesirable components, and desired metals can be separated from 
each other into pure metal fractions. 
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Comparison of Spiderweb Resin with Conventional Polystyrene 
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Copper Binding Capacity at Various Flow Rates
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• As shown above in the capture of copper from water, while the performance of conventional resin deteriorates at higher water 
throughputs, the performance of the Spiderweb resin stays constant. 

• While conventional resins boast large (>1 mol/L capacities), as can be seen above, the usable capacities are lower than the 
Spiderweb because of poor performance characteristics at higher loadings. 

• Not only does the Spiderweb load efficiently, but because of the good exchange properties, the bound material (copper in this 
case), can be eluted rapidly (one bed volume elution 4 bed volumes/min), usually with mineral acid, providing the toxic material 
as a concentrated solution for conversion to a salable solid, or easy disposal. The column can then be returned to service after 
a similarly rapid base regeneration (not always required). Thus, minimal downtime and process disruption is incurred by 
regeneration. 

Note: BV = Bed Volumes/min 
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Example: Test Removal of Mercury from an Organic Hazmat Incinerator  

• A solution from an organic hazmat incinerator, containing a brine 
with 50 ppb mercury in 4% sodium chloride, was treated. 

• The Spiderweb column was a 0.2 L column, and solution was 
processed at 20 bed volumes per minute (4 L/min) for 1000 bed 
volumes. 

• Mercury was non-detect (<0.5 ppb) in the feed throughout the 
loading. 



IntelliMet LLC 

Selective Binding Removes Targeted Impurities from Complex Mixtures 

 

Cupric Ion Displacement of Nickel
Interstitial-Tethered Iminodiacetic Acid
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Not only has IntelliMet developed a fundamental breakthrough in material science which enables immediate contact between target 

ions and chelators, but in order to maximize the efficiency of the binding interaction, we have developed specialty, highly targeted 

chelators. These groups are designed and chemically synthesized by IntelliMet to target the unique chemistry of the desired ion, so 

that it is bound selectively even in the presence of similar ions (ex. chromate or selenate vs. sulfate). Thus, even if other ions have a 

weak binding interaction with the support, they will be displaced by the stronger binding, targeted species. This displacement process 

is demonstrated in the below graph. In this experiment, a mixed solution of copper and nickel is loaded into a Spiderweb matrix. Both 

metals bind initially, but once the media is saturated, the stronger binding metal (copper) displaces the weaker binding nickel (which 

comes out in a concentrated spike). When the bed is eluted with acid, only copper comes out in the one bed volume metal spike. 

Thus, a small amount of a targeted ions can be removed from a large amount of other ions. 
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Example: Treatment of Complex Acid Mine Drainage Water at Berkeley Pit Superfund Site 

• A study was funded by the DOE on using the 1 L/min pilot Spiderweb system to 
remove metals from the complicated acid mine drainage at the Berkeley Pit copper 
mine in Butte, Montana. 

• Spiderweb columns were used to successfully remove and separate into purified 
fractions iron, copper, zinc, aluminum and manganese from the acid mine drainage. 

• Of the dozens of technologies tested, the Spiderweb was projected to be the most 
promising treatment technology for the Berkeley Pit superfund site. 

• Projections indicated that the value of purified metals recovered from the treatment 
would offset treatment costs, and make the operation show a net profit. 
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Cycle Study at Berkeley Pit Mine 

• Part of what drove the attractive economics of the Spiderweb system at the Berkeley 
Pit mine and other operations is the high durability and cycle lifetime. 

• IntelliMet uses proprietary blocking chemistry to protect the silica-base from acid and 
base attack, thus providing high durability and good lifetimes. 

• In the Berkeley Pit cycle study of 1000 cycle operation, 11,400 cycle lifetimes were 
projected. 

Column Attrition Study
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Metals/ions that can be treated by IntelliMet Resins 
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Binding groups can be developed for virtually any element on the periodic table. The 

primary limitation is solubility, since insoluble materials can’t get into the Spiderweb matrix. 

Nonetheless, most metals and ions are soluble and accessible for the Spiderweb resin. 
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Operational Parameters of an IntelliMet System 

• Solution Processing Velocity: 4-5 Bed Volumes/min 

• One Pass Metal Recoveries - >95% 

• Metal Purity Spec: >99% 

• Metal Concentration Factor: 100-10,000 

• Processing Units – Parallel Operating Columns 
– 100 gpm column (36” diameter * 18” height bed, 0.9 m * 0.45 m) 

– 10 gpm column (14” diameter * 12” height bed, 0.35 m * 0.30 m) 

• Footprint: for a 500 gpm Unit – approx 40 ft * 20 ft (13 m * 6 m) 

• Backpressure: 50-100 psi 

• Solution Requirements 
– System requires pre-filtering of solution 

– System can tolerate full range of pH conditions (pH 0-14) 

– System is not sensitive to eH 

• Estimated Startup Cost for a 100 gpm unit: 

       $300-$800 K, 500 gpm unit $1-2 Million 

• Operating Cost (including media/equipment replacement, staff, 
energy, reagent, etc) – variable, but generally significantly less than 
alternate processes precipitation, bioreactors, etc 

• Equipment: Besides the column(s), the system engineering is quite 
simple, with basic pumps, valves, and a control system. The system 
has flange to flange connections. Because of its small size, the 
whole system can readily be transported by truck for easy 
deployment/moving. 
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Project Development 
The course of 

development of a project 

is dependent on the 

particular needs and 

status of that project. 

This is just an outline of 

what we often 

recommend for a 

development strategy.   

Phase 1: Initial Resin Screening/Optimization – An initial set of IntelliMet 

binding supports are screened to demonstrate removal of the most important 

ion(s). This is done with small, finger size media beds, in order to demonstrate the 

basic chemistry, so less than 10 gallons of solution. The focus of this stage is to 

generate basic feasibility for a process based on the Spiderweb resin.  

Phase 2:  Resin Recovery Process Optimization – This step further optimizes 

on the work done in Phase 1. A wider range of chemistries are investigated, with 

an aim to optimize target ion removal, and develop removal processes for 

secondary metals of interest. This is done again with the finger size column units. 

Phase 3: Mini-Pilot – The goal of this phase is to demonstrate the total process 

on a larger scale, and provide the engineering data to construct a larger pilot unit. 

This is usually done with 1 Liter /min flow volumes. Continuous operation of the 

recovery unit is demonstrated, to collect product samples for analysis, fluid 

balances, brine volumes, repeatability, etc. 

Phase 4: Pilot – This stage is conducted at 10 gpm or 100 gpm, depending on the 

requirements of the operation. A unit is constructed with one operating column, 

and necessary, pumps, valves, PLC, etc. Shakedown, and continuous operation 

for some weeks/months is performed, as a basis to make projections for full scale 

operation. 

Phase 5: Full Scale Operation – A hydrometallurgical system capable of handling 

the full output of the mine is constructed. This is simply parallel columns of the 

same size examined in Pilot Phase, so there is no further scale up risks after pilot. 

An IntelliMet 1 L/min Minipilot Unit 

Operating 

Column 
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Summary of Advantages of IntelliMet Purification Systems 

• Removal of Metals to Non-Detect 

• Selective Extraction of Target Contaminants from 

Complicated Mixtures 

• A Small, One-Pass Column System provides for a small 

footprint and low capital equipment costs 

• Media replacement costs are low because of long life 

time, even under demanding pH conditions (cycle studies 

show 11,000 cycle half-life for treating acid mine 

drainage) 

• Minimal undesirable modification of solution chemistry 

due to “surgical” extraction of targeted ions. 

• High concentration factor for metal contaminants 

(generally >>10,000 ppm), which are obtained as small 

volume concentrates for easy disposal, or, if desirable, 

as purified salable materials. 
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Contact Us for More Information 

Dr. Richard Hammen, CEO and President 

Phone: (510) 507-2334 

E-mail: rich.hammen@gmail.com 

 

Address 

IntelliMet, LLC 

425 W Fifth St, Suite 5 

Missoula, MT 59802 

 

The Mining Technology Revolution is Here 


