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Understanding Loading 
Capacities of SiliaSep 
Cartridges
Greater loading capacity offers both solvent efficiency 
and time savings. This Application Note evaluates the 
loading capacity of our spherical silica gel pre-packed 
cartridges, SiliaSep PREMIUM.

about SiliaSep in our brochure “Solutions For 
Purification & Chromatography (BROPUR)”.LEARN MORE

SiliaSep™

https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
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Loading capacity depends on various properties including the compounds present in the sample, column dimensions, and column 
chemistry. For easier separations, more sample can be loaded onto a cartridge. Conversely, the more difficult the compounds are to 
separate or the higher the desired purity is, the smaller the amount of sample that should be loaded onto the cartridge. In other words, 
increased loading results in lower band separation. When high purity is not needed, one can settle for that to save both time and 
material. 

PARAMETERS AFFECTING LOADING CAPACITY

Greater loading enables solvent reduction due to a smaller dead volume and one way to attain it is to use a sorbent with a higher 
surface area. Bare spherical silica gel for example tends to have a higher surface area as compared to both functionalized silica and 
bare irregular silica of the same particle size. Even for functionalized silica of the same surface area, loading capacity would still be 
greater on bare spherical silica due to different separation mechanisms. Therefore, a purification with spherical bare silica would be 
able to perform well with a greater sample load, alongside saving solvent and time on account of less manipulations/runs needed for 
the same amount of sample. 

In Application Note SSp002-0, it was demonstrated that it is possible to increase the loading capacity using a spherical gel rather than 
an irregular one. Namely, the loading was increased by 50 % without affecting the separation performance. In addition, spherical gel 
allows more homogeneous packing to avoid preferential pathways and allow faster flow rates with lower backpressure, all leading to 
greater loading capacity.

Regardless of the sorbent used, loading capacity also depends on the complexity of the sample and the purity goals. Compounds that 
are easily separated can tolerate a larger load than more difficult separations while still obtaining the desired purity. Ease of separation 
is given by the difference in column volume (ΔCV), see Figure 1 below. Application Note SF001-0 explains that CV corresponds to the 
volume of solvent necessary to fill all the void volume in a packed column and ΔCV is a measure of the separation between two peaks 
when more than one analyte is present in solution. 

Moreover, when a higher purity is not necessary, a higher quantity of sample can be loaded onto the cartridge to result in the lower 
purity required.

Difficult separation 
Low ΔCV (≤ 1.8)

Medium separation 
Medium ΔCV 

(between 1.8 and 3.8)

Easy separation 
High ΔCV (between 

3.8 and 6.0)

Very easy separation 
Very high ΔCV (≥ 6.0)

Large Rf, low ΔCV, 
Challenging to separate

Small Rf, large ΔCV, 
Easy to separate

Easy or Difficult Separation

Rf1 CV1 Rf2 CV2 ΔCV Separation

Plate #1 0.7 1.3 0.5 2.0 0.7 Difficult

Plate #2 0.3 3.0 0.2 5.8 2.8 Medium

Plate #3 0.2 5.0 0.1 10.0 5.0 Easy

Plate #4 0.4 2.5 0.1 10.0 7.5 Very Easy

Plate #1 Plate #2 Plate #3 Plate #4

Figure 1: How to know if your separation is easy or not.

https://www.silicycle.com/media/pdf/applications/appnote_ssp002-0-advantages-sphere-silica-over-irregular-silica.pdf
https://www.silicycle.com/media/pdf/applications/appn_sf001-0-overview-column-chromatography.pdf
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Chromatographic Conditions

Parameter Value

Cartridges SiliaSep PREMIUM Flash Cartridges, Silica-Based, 25 µm, 90 Å

Part Numbers
• FLH-10095D-A-ISO40
• FLH-10095D-A-IS120
• FLH-10095D-A-IS330

Gradient 
1. 100 % Hexanes (1 CV)  
2. 95 % Hexanes, 5 % Ethyl Acetate (7 CV)
3. 10 % Hexanes, 90 % Ethyl Acetate (4 CV)

Temperature 25°C

Flow Rate 
60 mL/min for 40 g cartridges 
100 mL/min for 120 g cartridges 
180 mL/min for 330 g cartridges

Detector UV at 254 nm 

Loading Steps 10 %, 20 %, 30 %, 35 % 

Experimental Procedure:

Abbreviation used: CV = Column Volume

Figure 1: Mixture of products (methyl benzoate and 3-phenyl-1-propanol)
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LOADING ON SILIASEP PREMIUM CARTRIDGES

To evaluate the loading capacity of SiliCycle’s SiliaSep PREMIUM Flash Cartridges, a mixture of two compounds (Figure 1) considered 
easy to separate was chosen. Tests were performed using one of SiliCycle’s most popular spherical pre-packed cartridges, with 
loadings between 10 % to 35 %. This was repeated for 40 g cartridges up to 120 g and 330 g cartridges to determine if scalability would 
bring any changes.
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Results:

The flat-top square peaks shown below are a result of the detector’s range being exceeded and the chromatograms still show proper 
separation of the peaks.

40 g 120 g 330 g

A

B

Figure 2. A) 10 %, B) 20 %, C) 30 %, D) 35 % Loading on SiliaSep PREMIUM flash cartridges for (from left to right) 40 g, 120 g, and 330 g of sorbent.
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Toll Free +1 877.745.4292 (North America only)

Website: www.silicycle.com

Email: info@silicycle.com Follow us:  

The separation of methyl benzoate and 3-phenyl-1-propanol is considered a very easy separation with a ΔCV > 6 making it a good 
choice to visualize the results of these tests. Starting with the smallest cartridge (40 g) in Figure 2, both the 10 % and 20 % sample 
loading had sufficient band separation with a complete return to a straight baseline between peaks. Baseline drift occurred at a 30 % 
sample load, which further increased at 35 % loading making the separation between the compounds ineffective.

Using the 120 g cartridge, 10 % loading still provided efficient separation with a slight baseline drift appearing at 20 % and still showing 
sufficient band separation between the peaks. A shoulder appeared on the second peak at 30 % loading which further expanded with 
increasing load, leading to poorer separation at 35 % load. Comparable results were observed on the 330 g cartridge.

This experiment confirmed that, for compounds with easy separation, SiliCycle’s cartridges can be loaded up to 10 % for ideal 
separations and loading up to 20 % can provide good enough separation for preparative chromatography if the desired purity allows it. 

In conclusion, for optimal separation efficiency, up to 20 % of the sample can be loaded on bare spherical silica cartridges, SiliaSep 
PREMIUM, for easy separations and it should be reduced for more difficult separations.


