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Bare Silica Gel

The backbone of most of SiliCycle’s products 
is SiliaFlash F60 (40-63 ђŵ, 60 Å) silica gel. It 
provides superior performance for chromatographic 
applications due to its narrow particle size distribution 
and high purity.

Before functionalization, every silica is rigorously 
characterized and analyzed by the procedures below 
to ensure lot-to-lot reproducibility.

Functionalized Silica Gel

The process for functionalizing the silica is highly 
dependent on the group being attached. However, 
it is still possible to functionalize 90% of the surface, 
verified by 29Si MAS NMR. The remaining 10% of the 
surface may be endcapped to provide a completely 
inert support. After being functionalized, the product 
is submitted to further analysis and quality control as 
outlined below.

Importance of Quality Control

The Quality Control Department’s objective is to provide default-free products. In light of 
this goal, we have determined the critical points that need to be addressed for each product 
line. These points are based on customer’s and Account Managers’ recommendations as 
well as on our employees’ scientific knowledge.

Each product family has its own quality control procedures, which are strictly adhered to. 
QC test results are checked and confirmed by the person in charge of them before being 
cleared for shipping. Complete procedures for each product line are available upon request.

Thus, SiliCycle is committed to high quality standards. In doing so, every product meets the 
quality specifications our customers demand. All products are shipped with a Certificate of 
Analysis (CofA) and a sample from every batch is kept for subsequent analysis. If you feel 
that the product you have received does not meet these specifications, please contact us 
and we will make sure you are satisfied.

�Quality Control

Type of Analysis Performed by:

Bare Silica Gel

Carbon, nitrogen & sulfur content Elemental analyzer

Total trace metal ICP-OES

Surface area & porosity Nitrogen adsorption analyzer

Particle size distribution Laser light diffraction

Tapped density analysis Density measurement

Water content Moisture balance

pH pH-meter

Functionalized Silica Gel

Residual solvent content Moisture balance

Specific reactivity analysis GC-FID, GC-MS, LC-MS/MS, ICP-OES

Organic function signature Infrared spectroscopy

Purity analysis GC-MS

Analysis Descriptions

Elemental Analysis of Organic Compounds
SiliaFlash silica gel has a very low organic content. All lots are subjected to elemental analysis to determine the 
carbon, nitrogen and sulfur levels.

Total Trace Metal Analysis
To improve the quality of the separation, SiliCycle manufactures silica gels with very low traces of metal 
content. All silica gels are analyzed for more than 45 metals by ICP-OES down to ppm, and reach up to 99.4% 
silica purity. This removes any issues from metal oxides that may act as Lewis acids and prevents «Tailing» of 
most polar compounds (frequently ionizable) that can be caused by silica with a high metal content.

Surface Area and Porosity Analysis
The efficiency and reliability of silica gel depend on its surface condition. We use the Brunauer, Emmet, and, 
Teller analysis to determine the surface area, and the Barret-Joyner-Hatenda method to determine the pore 
diameter and pore volume. A larger surface area results in more contact or interaction with the analyte, 
thereby increasing the segregation of different products. Pore diameter and pore volume permit semi-
exclusion chromatography where smaller molecules fit into pores more easily than larger ones. This justifies the 
use of several types of silica to achieve better discrimination in chromatographic separations.

Particle Size Distribution Analysis
Particle size distribution is determined by laser diffraction. Usually, more than 90% of the silica gel is kept 
within the appropriate range.

Water Content Analysis (silica gel activity)
The amount of water on the silica’s surface affects chromatographic performance. An anhydrous silica gel will 
be extremely polar, while a wetted one will be considerably less polar. Every batch is carefully adjusted to a 
specific percentage of water content.

pH Analysis 
The pH can increase the retention of some ionizable compounds. However, some products can become 
hydrolyzed or rearranged when in contact with acidic silica. A neutral pH, with a range between 6.5 and 7.5, 
is the most important factor in determining the reliability and inert behavior of the silica. This pH test involves 
suspending the silica gel in pure water (5% w/w).
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SiliaBond Potassium Permanganate (R23030B) 

Description

Potassium permanganate

is a strong oxidant that will oxidize methyl groups 
and alcohols to carboxylic acids. SiliaBond Potassium 
Permanganate increases recoveries, facilitates work-
up, and expands the scope of the chemistry because 
it can be used in all organic solvents eliminating 
solubility issues.1 With SiliaBond Potassium 
Permanganate, the manganese salt by-products stay 
adsorbed onto the silica.

1 Synlett, 10, 2001, 1555

Solvent compatibility

• Anhydrous CH
2
Cl

2

Prolonged storage

• Keep dry

Potassium permanganate

Oxidation of Alcohols to Aldehydes and Ketones

General procedure

SiliaBond PDC or SiliaBond PCC (2 eq.) and acetic 
acid (4 mmol) were addeed to a solution of the 
alcohol % mmol) in CH

2
Cl

2
 (7.5 mL). The resulting 

mixture was stirred for 6 h at room temperature. Ether 
(15 mL) was added, and after stirring for another 2 
min, the solution was filtered and the solids were 
washed with ether (4 x 9 mL). Concentration under 
vacuum afforded the required product.
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� Oxidation of Alcohols Results

SiliaBond Oxidant Conditions Conversiona

SiliaBond PCC 6 h, room temperature 100%

SiliaBond PDC 6 h, room temperature 100%

a Determined from the isolated product

Loading 20.0% w/w Endcapping: No Category: Oxidant Format: 5g, 10g, 25g, 50g, 100g, 250g, 500g, 1kg, 10kg, 25kg, ..., Multi-Ton
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SiliaBond Pyridinium Chlorochromate (R24030B)
and SiliaBond Pyridinium Dichromate (R24530B)

Description

SiliaBond Pyridinium Chlorochromate (Si-PCC)

is commonly used for the oxidation of alcohols to 
carbonyl compounds, selective oxidation of allylic and 
benzylic alcohols, organometallic oxidation, oxidative 
transpositions, oxidative cleavages, allylic and 
benzylic oxidation and oxidative cyclizations.1-4 Using 
PCC immobilized onto silica gel provides anhydrous 
conditions that may otherwise promote side reactions 
and reduce yields. It greatly facilitates removal of 
polymeric reduced chromium by-products and is 

compatible with acid-sensitive protecting groups.5,6 
When used in conjunction with ultrasounds, kinetics 
are increased and the amount of oxidant required to 
complete the reaction is decreased.7-9

Pyridinium Chlorochromate (Si-PCC)

SiliaBond Pyridinium Dichromate (Si-PDC)

may be used as an alternative to Si-PCC in nucleoside 
and carbohydrate oxidation, particularly for fragile 
molecules.10 SiliaBond PDC can also be used in 
conjunction with tertbutylhydroperoxide for a variety 
of oxidative transformations.11

Si-PDC is a very convenient and effective reagent for 
oxidizing allylic and benzylic alcohols, saturated 

Solvent compatibility

• Anhydrous CH
2
Cl

2

Prolonged storage

• Keep cool (< 8oC) and dry

with acid-sensitive groups, such as cyclopropane 
rings or ketal functions.12

Pyridinium Dichromate (Si-PDC)

1 J. Org. Chem., 54, 1989, 5387

2 Tetrahedron Lett., 42, 2001, 2141

3 Synlett, 10, 1999, 1630

4 Synth. Commun., 26, 1996, 225

5 J. Org. Chem., 58, 1993, 2509

6 J. Chem. Educ., 76, 1999, 974

7 J. Org. Chem., 48, 1983, 666

8 Liebigs Ann. Chem., 1993, 173

9 J. Org. Chem., 57, 1992, 3867

10 J. Chem. Soc. Perkin Trans. I, 1982, 1967 

11 J. Chem. Soc. Chem. Commun., 7, 1993 651 

12 Tetrahedron, 35, 1979, 1789

Loading 20.0% w/w Endcapping: No Category: Oxidant Format: 5g, 10g, 25g, 50g, 100g, 250g, 500g, 1kg, 10kg, 25kg, ..., Multi-Ton
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