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Packing DAC Columns Using 
SiliaSphere Spherical Silica 
Gel
Moving on from analytical columns method development to 
pilot or production scale has always represented a challenge 
and so has the optimization of the large ID column packing 
procedures. Most columns for early method development are 
supplied prepacked by column manufacturers at relatively 
low costs. In order to keep these costs minimal and for 
convenience and availability reasons, most process scale 
column users have elected to integrate Dynamic Axial 
Compression (DAC) column production in their own facilities 
whenever they need large ID columns (> 21.2 mm id).

SiliaSphere TM

about SiliaSphere in our brochure “Solutions for 
Purification & Chromatography.”LEARN MORE
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SiliaSphere Silicas Specifications

Phase Phase code USP Code Pore Size 
(Å)

Particle Size 
(µm)

Specific Surface 
Area (m2/g)

Carbon 
Loading (%) pH Range Typical Density 

(g/mL)

SiliaSphere C18 S032XXE-A L1 100 5.10 370 - 430 15 2.0-8.0 550

SiliaSphere C18 S032XXM L1 300 5.10 80 - 120 8 2.0-8.0 575

SiliaSphere C8 S308XXE-A L3 100 5.10 370 - 430 8 2.0-8.0 525

SiliaSphere C8 S308XXM L3 300 5.10 80 – 120 4 2.0-8.0 550

SiliaSphere C4 S327XXE-A L26 100 5.10 370 – 430 8 2.0-8.0 500

SiliaSphere C4 S327XXM L26 300 5.10 80 - 120 3 2.0-8.0 515

SiliaSphere PFP S675XXG-A L43 120 5.10 320 - 360 9 2.0-8.0 530

SiliaSphere Amine S520XXE-A L8 100 5.10 370 - 430 7 2.0-8.0 500

SiliaSphere Cyano S380E-A L10 100 5.10 370 - 430 5 2.0-8.0 500

SiliaSphere Silica S100E-A L3 100 5.10 370-430 N/A 2.0-8.0 450

Packing DAC Columns Using SiliaSphere Spherical 
Silica Gel

Slurry packed column packing methods become extremely challenging and not so reproducible whenever column ID’s reach 21.2 mm 
and above often producing inconsistent column beds, voids, channeling and extremely variable packing bed densities throughout the 
column.

These experiences have led to the introduction of the Dynamic Axial Compression columns where a piston applying a constant axial 
pressure produces highly performant, reproducible and homogeneous column packing beds. 

Please note that most silica and other media manufacturers provide end-users with DAC columns packing procedures. These 
processes still invariably need polishing and since most of them involve trial and error, inevitably valuable material will be lost in 
optimizing your packing procedures. 

Here is some guidance from SiliCycle on how to pack SiliaSphere spherical silica (bare and functionalized) with particle size of 5 
and 10 µm in DAC columns. Obvious small or large differences in DAC packing instrumentation will lead to different results but these 
instructions should be considered and used as a guideline and not as an “in-stone” procedure. This procedure is recommended based 
on our experience using our SiliaSphere silicas and a Lock and Load system from Agilent Technologies.

Please note that whether you are using the same instrument or any other available DAC column packing stations available on the 
market today, several essential parameters remain extremely important in order to pack efficient and reproducible preparative columns. 
The quality and reproducibility (lot to lot) of the silica used, the quality of the DAC column hardware, the slurry conditions and finally the 
piston pressure.

Table 1: SiliaSphere Silicas Specifications

Maximum temperature: 60°C

Slurry Conditions

Favorable slurry conditions for DAC column packing calls for solvents or combination of organic solvents that will disperse the silica and 
keep the particles well dispersed in time while keeping adequate viscosity. This is extremely critical.
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The type of stationary phase generally dictates the general polarity of slurry solvent being used.

• For Reverse Phase Silica (C18, C8, C4, PFP….): 2-Propanol (Acetone or Methanol can also be used)
• For Normal Phase Silica (Silica): Dichloromethane (2-Propanol can also be used)

The viscosity of the slurry solvent plays a crucial role by the fact that it is the vector dictating the rate at which the column is packed. 
It was found that with our SiliaSphere silicas, a solvent like 2-propanol (high viscosity) works better than a solvent with low viscosity. 
A mixture of high viscosity and low viscosity will nevertheless, in certain cases, increase column efficiencies whenever needed. 
2-Propanol gives a better slurry suspension when mixed with SiliaSphere Silicas than most low densities solvents which have a 
tendancy to produce a not so well dispersed slurry and therefore quicker slurry precipitations.

Silica Weight for Slurry Preparation

The quantity of the SiliaSphere phase needed is solely dictated by the column size needed and the density of the silica used. A table 
with SiliaSphere typical phase densities and an example of weight calculation is presented below.

Slurry Concentration

A good rule of thumb is generally to use 1 Kg of SiliaSphere in 2 liters of solvent. It usually gives a texture that mimics paint. It is 
extremely important to sonicate the obtained slurry for 10 minutes before introducing the slurry in the column. Avoid mechanical pumps 
and stirrers because they may form fines and create pressures that may crush particles especially with large pore size silicas.

Mechanical Pressure

The largest mechanical pressure applied to pack the SiliaSphere silica in DAC columns is dictated solely by the porosity of the silica. 
Therefore, the maximal pressures to use are as below:

Maximal pressures to use according to SiliaSphere porosity

SiliaSphere Porosity Maximum Mechanical Pressure Applied

≤ 150 Å 70 Bars

≥ 300 Å 30 Bars

Table 2: Maximal pressures to use according to SiliaSphere porosity

DAC Packing and Testing Conditions for SiliaSphere C18, 100 Å and SiliaSphere C8, 300 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 49 98 21 49

25 30 97 194 42 97

25 50 270 540 120 270

25 100 1080 2160 475 1080

25 150 2430 4860 1065 2430

25 200 4320 8640 1895 4320

Table 3: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere C18, 100 Å and SiliaSphere C8, 300 Å

*** Based on a silica density of 0.55 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different from 
the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.



4

APPLICATION NOTE 
#SSP001-0

DAC Packing and Testing Conditions for SiliaSphere Plus C8, 100 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 47 94 21 47

25 30 93 186 42 93

25 50 258 516 120 258

25 100 1031 2062 475 1031

25 150 2320 4640 1065 2320

25 200 4124 8248 1895 4124

Table 4: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere Plus C8, 100 Å

*** Based on a silica density of 0.525 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different 
from the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.

DAC Packing and Testing Conditions for SiliaSphere C4, 100 Å, SiliaSphere Amine, 100 Å and SiliaSphere Cyano, 100 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 45 90 21 45

25 30 88 176 42 88

25 50 245 490 120 245

25 100 982 1964 475 982

25 150 2209 4418 1065 2209

25 200 3927 7854 1895 3927

Table 5: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere C4, 100 Å, SiliaSphere Amine, 100 Å and SiliaSphere Cyano, 100 Å

*** Based on a silica density of 0.50 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different from 
the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.

DAC Packing and Testing Conditions for SiliaSphere C4, 300 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 46 92 21 46

25 30 91 182 42 91

25 50 253 506 120 253

25 100 1011 2022 475 1011

25 150 2275 4550 1065 2275

25 200 4045 8090 1895 4045

Table 6: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere C4, 300 Å

*** Based on a silica density of 0.515 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different 
from the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.
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DAC Packing and Testing Conditions for SiliaSphere PFP, 120 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 47 94 21 47

25 30 93 186 42 93

25 50 260 520 120 260

25 100 1041 2082 475 1041

25 150 2342 4684 1065 2342

25 200 4163 8326 1895 4163

Table 7: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere PFP, 120 Å

*** Based on a silica density of 0.53 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different from 
the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.

DAC Packing and Testing Conditions for SiliaSphere Silica, 100 Å

Column Length 
(cm) Column ID (mm)

SiliaSphere Silica 
Needed to Pack 
Column (g) ***

Volume of Solvent 
Used to Pack (mL)

Testing Flow Rate 
(mL/min)

Testing Injection 
Amount (mg)

25 21.2 40 80 21 40

25 30 79 158 42 79

25 50 221 442 120 221

25 100 884 1768 475 884

25 150 1988 3976 1065 1988

25 200 3535 70 070 1895 3535

Table 8: Recommended SiliaSphere DAC packing and testing conditions for SiliaSphere Silica, 100 Å

*** Based on a silica density of 0.45 g/mL. Please adapt your packing conditions using your DAC instrument manufacturer’s recommendations if any different from 
the above. Our recommendation is to use a ratio of dry silica/solvent volume of 1 g for 2 mL. The mixture should have the consistency of paint.

Typical Mass Calculation for Slurry

Column description: SiliaSphere C18, 10 µm in a 50 x 250 mm DAC Column

Column tube volume: (πr2)*h

 

Where:

• V is the empty cylinder (column) volume expressed in cm3

• R is the cylinder (column) radius expressed in cm
• H is the cylinder (column) length expressed in cm

V = π * (2.5 cm)2 * 25 cm 
V = 490.88 cm3

Then, the quantity of SiliaSphere C18, 10 µm needed to pack 
a 50 x 250 mm DAC column is calculated with:

M = V * ρ

Where:

• M   is the mass of silica needed to pack a column of 
predetermined dimensions expressed in g 

• V   is the empty cylinder volume expressed in cm3

• Ρ   is the density of the silica

M = 490.88 cm3 * 0.55 g ⁄ cm3 (mL) 
M = 269.98 g of SiliaSphere C18, 10 µm

270 grams of SiliaSphere C18, 10 µm silica are therefore 
needed to pack a 250 x 50 mm id DAC column
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Column Evaluation

In order to evaluate the performance of the new preparative column you just packed, you can use:

• for RP columns (C18, C8, C4 …): a sample of Acetophenone, Toluene or Naphthalene dissolved in the mobile phase 
(Acetonitrile/H2O or Methanol/H2O) 

• for NP columns (Silica, NH2, CN…): a sample of Toluene or Nitrobenzene dissolved in the mobile phase (Hexane).

First run 5 to 10 column volumes of your mobile phase through the column for equilibration. Typical flow rates and injection volumes for 
preparative columns should be used. They depend on the granulometry, column size and silica phase (Tables above).

Care should be taken to avoid overloading the column.

Typical observed column efficiencies with our SiliaSphere silicas are:

45,000 - 60,000 Theoretical Plates/m for 5 µm particles 
20,000 - 30,000 Theoretical Plates/m for 10 µm particles

SiliaSphere Silicas Reusability and Column Storage

SiliaSphere silicas are extremely robust (mechanically and chemically) which allows the material to be repacked several times if 
needed especially with the solvents and pressures used in DAC packing stations. It is nevertheless extremely important and mandatory 
to use the columns produced within a pH range of 2 to 8 in order to preserve the SiliaSphere silica integrity. Never leave buffers in 
unused columns for any extended period of time or in stored columns. Make sure you flush columns containing buffers with at least 
2 to 5 column volumes of a mobile phase containing as much water or more water than the testing mobile phase used to avoid 
salt precipitation. Then flush the column with 2 to 5 column volumes of 100% organic like 2-propanol, Methanol, Acetonitrile before 
unpacking the column and reusing the silica. The silica should then be dried in a vacuum oven at about 60 degrees for an extended 
period of time until the solvent has completely evaporated. Column should ideally be stored in 100% Methanol or Acetonitrile for 
Reverse Phase columns and in 100% Hexane for Normal Phase columns. Never store a column in 100% H2O for RP columns to avoid 
bacterial growth. A minimum of 10% organic should always be present in your storage solvent.

N.B. Care should be taken when reusing silica as it could very well be chemically altered by strongly retained species coming 
either from your samples and/or your mobile phase modifiers which would then make it virtually impossible to reproduce 
a separation on new material. Method development should therefore ALWAYS be done on new SiliaSphere material for 
repeatability and reproducibility of your results.

Conclusion

Successful column packing using dynamic axial compression with SiliaSphere silicas is impacted by the slurry solvent nature and 
density, mechanical pressure and particle porosity. Several other, hard to predict factors, may actually impair or enhance DAC produced 
column performance making it a trial error methodology. The before documentation represents therefore a guideline and some hands- 
on experimentation on the DAC system is highly recommended in order to optimize your column packing procedures.

It is extremely important to address these issues early in the process development to avoid extremely costly issues and mistakes that 
may arise at large scale.

Please note that there are a few alternative systems where you can actually separate the column from the packing unit after it is 
packed. The DAC principle is then reduced to static axial compression (SAC) only.

SiliaSphere silicas represent an extremely robust and reusable packing material for DAC columns based on our in-house experience 
and we are confident that it would represent an economical yet extremely efficient and reproducible media for your large scale 
laboratory needs and reproducibility of your results.
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2500, Parc-Technologique Blvd, 
Quebec City (Quebec) G1P 4S6 
CANADA    

Phone: +1 418.874.0054
Toll Free +1 877.745.4292 (North America only)

Website: www.silicycle.com

Email: info@silicycle.com Follow us:  

Step-By-Step Optimization Method for Packing DAC Columns with SiliaSphere

1. Weigh exact amount of silica needed to pack required dimension column (ie. for silica’s densities see attached table and follow 
calculation example below table) in an appropriate size beaker.

2. Prepare slurry by mixing the silica with the appropriate and selected solvent according to the nature of the silica (RP, NP, Ion-
Exchange, HILIC etc…). Vortex for 5 minutes to get suspension uniformity and avoid silica aggregation. 

3. Pour gently and in one, as rapid as possible, swift motion the whole suspension in the DAC reservoir.
4. Install column and start pump. Run manufacturer’s solvent volumes and pressure. Never exceed DAC column instrument 

recommended pressures. Please note that relatively small silica particles (25 µm and less) with < 200 Å pores can withstand 
much larger pressures than those used with DAC instruments and methods.

5. Remove column from the DAC system when DAC instrumentation recommended packing period and/or volume is reached. 
Excess solvent is expelled through the column outlet ending the column manufacturing process. The column is ready to be 
tested for performance evaluation.

6. Test with appropriate test conditions (RP, NP, IE etc..) for column performance evaluation and peak symmetry. 
7. When the column is well packed and performs within silica manufacturer’s performance standards, the column is ready for use.
8. Introduce mobile phase making sure that there is not any solvent compatibility issues between the performance test mobile 

phase and the mobile phase for your analysis.
9. During column operation, the piston maintains a constant, dynamic pressure on the packed column bed preventing the creation 

of voids and channeling thus maintaining column performance.


