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Experimental Procedure 
Optimization for SiliaMetS 
Metal Scavengers
If the scavenging is incomplete or if you wish to optimize the 
reaction, you can try the steps below. Various parameters 
can be changed one at a time or simultaneously to improve 
removal efficiency (i.e.: solvent, number of equivalents, 
temperature, reaction time, mixing rate, pH of the solution and 
nature of the catalyst). You can mix multiple scavengers to 
get superior efficiency for example when multiple species are 
suspected and/or perform subsequent treatments.

https://www.silicycle.com/resource-center/brochures/solutions-for-scavenging-of-metal-organic-impurities-brosca
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Number of SiliaMetS Equivalents
For initial screening experiments we suggest using 4 - 8 molar equivalents of scavengers relative to the concentration of the residual 
impurities. Once the preferred scavenger is identified, further optimization can be done to reduce the number of equivalents used.

Here is how you to calculate the amount of scavenger to use:

Subsequent Treatments
In some cases (equilibrium process or the presence of multiple species), multiple treatments with our scavengers are desirable over a 
single treatment with a larger amount. For optimal results, filtration between each treatment can enable higher scavenging efficiency.

Mixing Rate
Our scavengers are mechanically stable and offer excellent scavenging efficiency in batch processes agitated by overhead stirrers as 
well as orbital shaking under low to moderate agitation rates.

If required, mixing rates can be increased to get better scavenging results. With faster stirring, scavenger dispersion in solution is 
improved.

pH of the Aqueous Solution
When the scavenging is done in aqueous solutions, it is possible to use our scavengers in a pH range of 2 to 10. Depending on the 
nature of the scavenging agent, pH can modify the functional groups present on the scavengers by charging them, scavenging might be 
affected (e.g.: amine groups in acidic conditions).

For example, if you need to scavenge 800 g of material containing 500 ppm (mg/kg) of Pd (MW of Pd: 106.42 g/mol) with SiliaMetS 
Thiol with a loading of 1.2 mmol/g and you want to add 4 molar equivalents:
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Temperature
In initial screening, we suggest the scavenging experiments to 
be run at room temperature. Usually, scavenging is completed 
after one to four hours. However, when shorter scavenging 
times are required, higher scavenging rates can be achieved 
by increasing the temperature. SiliaMetS can be safely used at 
elevated temperature without degradation and can be added 
either at room temperature or directly to a warm solution.

Solvent
SiliaMetS can safely be used in a wide range of organic and aqueous 
solvents commonly used in laboratory and in process, such as DMF, 
DMSO, THF, 2-butanone, alcohols, ethers, chlorinated solvent, etc.

As demonstrated in the figure, the nature of the solvent does 
sometimes influence scavenging efficiency. If scavenging or kinetics 
are too slow, changing solvent or adding a co-solvent should be 
considered.

Reaction Time
In some cases, where increasing the temperature is 
impossible, longer contact time with the scavenger can allow 
higher scavenging efficiency.

Conditions: Pd(OAc)2, THF, SiliaMetS Thiol, r.t. (Initial 
concentration: 1,000 ppm)

1 equiv 22oC 4 equiv 22oC

1 equiv 80oC 4 equiv 80oC

Residual Concentration (%) of Pd(OAc)2 
with SiliaMetS Thiol in DMF
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