


Reduced costsLong lifetimeExcellent mechanical and chemical stability

High productivityHigh loadabilityHigh available surface area

Why the best silica costs the least

The Kromasil® media business idea since its introduction in 1988 is to offer you the 
lowest possible total separation cost by providing the highest quality silica-based 
HPLC, SMB and SFC packing material available. The superior loadability and 
lifetime mean you can reduce the cost for solvent and other parts, and increase 
productivity. The packing material is at the heart, and the single most important 
factor that determines the performance of your processes.





Solvent | 52.0%

Lost crude | 24.7%

Labor | 7.6%

System | 6.4%

Packing | 9.2%

The figure shows a real life separation of a chiral compound, with a typical 
cost distribution between solvent, lost crude, labor, system and packing cost. 
The solvent normally dominates, making up 50–80% of the total cost. An 
increase in loadability and productivity will create big savings in this sector.

The Kromasil® paradox

A high surface area can be obtained by 
increasing the pore volume. However, this 
will normally result in a very weak material, 
with low mechanical strength.

Kromasil® stationary phases combine a high 
pore volume, resulting in a high surface 
area, with extremely high mechanical 
strength. This is unique among silica-based 
packing materials.

In addition, the pore size distribution is very 
small, resulting in a high available surface 
area. For every application you have, there is 
an optimal pore size that will maximize the 
loading capacity.

Surface chemistry and selectivity

In reversed phase HPLC, the type and density 
of the ligands will determine how much you 
can load onto the column. Kromasil®

products’ well-defined chemistry, with a high 
density of adsorption sites, ensures that the 
peaks will remain narrow even under high 
loading. At the end of the day, this is what 
gives you a cost-effective HPLC process.

You’ll be amazed at how much it can take

High loading capacity is key to high productivity and the best total economy in your 
industrial scale HPLC, SMB or SFC. A high available surface area for your target 
molecule, together with an optimized surface chemistry to maximize the separation 
factor, will result in high productivity and low production costs.



Conditions
Stationary phase: Kromasil CelluCoat, 10 µm 
Column size: 4.6 x 250 mm
Mobile phase: heptane / 2-propanol / DEA (90/10/0.1)

Temperature: 25°C 
Flow rate: 1 ml/min 
Solute: metoprolol
Loading capacity: 9.6 mg/g (packing)

Preparative injection of metoprolol on Kromasil® CelluCoat

The chromatograms show a chiral 
scale-up example on Kromasil®

CelluCoat. The loading capacity lies 
close to the capacity for a regular 
achiral RP phase.
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In order to maximize productivity a 
stacked injection technique was 
applied, where cycle time between 
injections is only 2.6 minutes. 
For a 200 mm ID column, 180 kg of 
crude can be purified per day using 
this method.

Conditions
Stationary phase: Kromasil CN, 60 Å, 10 µm
Column size: 4.6 × 250 mm

Solute: oxirane 
Temperature: 25°C
Flow rate: 2.0 ml/min

Loading: 172 mg (crude)/2.6 min 
Productivity: 2.0 kg/(h·kg packing)

[min]

Stacked injections of oxirane on Kromasil® CN

Kromasil® Cyano was used for the 
large-scale separation of a 
diastereomeric oxirane, where the 
chromatograms show the scale-up 
experiments in analytical scale. Even 
at a loading corresponding to 172 mg 
loading in analytical scale, i.e. 86 mg 
crude/g of packing, 98–99% pure 
diastereomers could be obtained in 
the two collected fractions. Recovery 
was close to 100%.

Conditions
Stationary phase: Kromasil CN, 60 Å, 10 µm 
Column size: 4.6 × 250 mm

Solute: oxirane
Flow rate: 1.16 ml/min

α = 1.8 
k’₁ = 0.9

0 5 10[min]

23 µg
115 mg

172 mg
Sample load

Preparative injections of oxirane on Kromasil® CN



The Kromasil® particles are 
almost perfectly spherical, 
which is part of the 
explanation for very high 
mechanical stability.

Why high mechanical strength?

The primary reason is to withstand 
mechanical stress in the column. A silica 
packing is also often exposed to high 
mechanical stress when unpacked and 
packed again in production.

Frequent packing and unpacking requires a 
very stable packing material where no fines 
creation can be tolerated. If fines are 
formed in any part of the process this will 
result in an increasing back-pressure. 
Eventually the pressure limit for the system 
is reached, and the column has to be 
repacked with new material.

The factors behind a stable material

The Kromasil® particles are essentially 
perfectly spherical. In addition, the pore 
shape and structure is more regular than 
other materials. The result is mechanical 
strength that allows extremely high piston 
pressure in your column.

Many Kromasil® stationary phase customers 
perform cleaning in place (CIP) using highly 
alkaline conditions to remove adsorbed 
polypeptide impurities, especially in insulin 
purification. Such conditions will quickly break 
down less stable materials mechanically. But 
with Kromasil® media, you can apply CIP over 
and over again.

Strong enough to save your budget

In modern HPLC, SMB and SFC systems, small efficient particles are used for the 
best total economy. At the same time, it’s also common with large diameter dynamic 
axial compression columns, which results in very high mechanical stress on the 
particles. To ensure a problem-free process, with no breakdown of the particles, 
high mechanical strength is crucial.
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Light microscope pictures showing the appearance of the particles before and after the stability test

Test conditions
The test material is packed in a 50 mm id DAC 
column, and the pressure is increased step-wise, 
from 40 bar up to 300 bar. The back-pressure is 
monitored during the process using ethanol as the 

mobile phase. The test material is unpacked from 
the column after the first cycle, re-slurried, 
packed again, and a second test cycle is applied. 
The resulting back-pressure during the second 
cycle is shown in the diagram.

Pressure over packed bed during 2nd cycle of mechanical stability test

To simulate a repeated packing 
procedure without emptying the 
column, a test method with a 
successive increase of piston 
pressure was developed. The relative 
back-pressure increase is a measure 
of the degree of degradation of the 
material after repeated packings.
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Stable even when the going gets tough

A purification process of a pharmaceutical or a biopolymer can consist of steps at 
very low or very high pH—for the chromatography and for the cleaning procedure. 
This puts very high demands on the chemical stability of the packing material, both 
for the bonded phase and the silica matrix itself.

Chemical stability: 
Crucial for the lifetime of the packing 
and for a problem-free process.

The secret of the bonded phase

At low pH the bonded phase can be 
hydrolyzed, resulting in a less hydrophobic 
surface and reduced retention times for 
lipophilic compounds. Kromasil® particles’ 
high ligand coating density, with an efficient 
end-capping, will ensure a low degree of 
hydrolysis.

For high pH conditions, Kromasil® medias’ 
extensive coating will ensure that the 
alkaline mobile phase to a large extent will 
be kept away from the silica surface.

A stable silica matrix

The Kromasil® silica matrix is produced 
using a sol-gel technology, resulting in a 
very regular structure. After the gelling, the 
particles are subjected to several further 
steps to improve both the chemical and 
mechanical stability. The result is a superior 
silica matrix. So even if the silica surface is 
attacked by an alkaline mobile phase, the 
matrix itself will be extremely resistant.

All in all, the result is the long lifetime of 
Kromasil® packing material.



Long-term chemical stability is key 
to the long lifetime of packing 
material. The adjoining figures show 
the situation at both high and low pH, 
giving a good indication of the longevity 
of Kromasil® stationary phases.

Conditions
Stationary phase: Kromasil 300 Å, C4
Column size: 4.6 × 250 mm

Mobile phase: acetonitrile / water / TFA (50/50/1) 
Flow rate: 2 ml/min
Temperature: 20°C

Long-term chemical stability at low pH
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Competitor VKromasil®

Conditions
Stationary phase: Kromasil 100 Å C18 
Mobile phase: acetonitrile / buffer (50/50)
Buffers: 50 mM trimethylamine / acetate at pH 10.0, 11.0 and 12.0, resp.
Flow rate: 1.0 ml/min during analysis, 0.1 ml/min between analyses

Column size: 4.6 × 250 mm
Temperature: 25°C 
Detection: UV @ 254 nm

[h] 120100806040200
12000

14000

16000

18000

20000

22000

24000

26000

28000

N

pH 12
pH 11
pH 10

Efficiency with Toluene

Long-term chemical stability of Kromasil® 100 Å C18 under alkaline conditions

Conditions
Mobile phase: ethanol / water, 0.1 M NaOH, pH13 (50/50)
Flow rate: 1.0 ml/min, for 10 column volumes (contact time: 41.5 min)

Temperature: 20°C

Chemical stability under alkaline conditions
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To remove adsorbed polypeptide 
impurities, especially in insulin 
purification, a high pH CIP (Cleaning 
In Place) step is often applied. The 
figure shows the leakage of silicon 
under conditions that simulate the 
situation during insulin production.



With you all the way …

With Kromasil® chromatography media you 
always experience the same high 
performance, regardless of column size.

The secret is that we produce a large silica 
batch and then fractionate it. This way, we 
can offer the entire range of available 
particle sizes in any amount.

Whether you choose to purchase a small 
column, or hundreds of kilos for large-scale 
production, the silica will come from the 
same batch. This means that properties 
such as particle size distribution, selectivity 
and loadability are identical, making it easy 
to scale up.

… and back again

Kromasil® production is back-integrated 
from the silica raw material to the finished 
bonded silica-based packing material. Less 
than a handful of suppliers worldwide 

control the entire manufacturing process as 
well as we do, or come even close to the 
multi-ton per year production capacity of our 
Kromasil® factory.

High quality products delivered in time

Reproducibility between batches is very 
important in production, where a variation in 
the proper- ties of the silica could mean the 
loss of millions of dollars. Since we control 
the total manufacturing process we can 
easily guarantee the highest quality of the 
final product. The Kromasil® supply chain 
has been ISO 9001 certified since the early 
nineties.

We can also offer high delivery precision, 
with batch sizes exceeding 300 kg per batch, 
and multi-ton per year production. in 
addition, you get access to over 60 years of 
experience in silica technology.

Easy to scale up, easy to track down

The beauty of our Kromasil® stationary phases is that you always get the same high 
performance regardless of column size. Our manufacturing starts with the silica 
raw material, and runs all the way through to the finished silica-based packing 
material. We produce very large batches, so whatever your demand is, we can 
supply. And quality will be the same, over and over again.



Batch to batch reproducibility of 120 batches of Kromasil® 100 Å C18

Conditions
Stationary phase: Kromasil 100 Å C18 
Column size: 4.6 × 250 mm
Sample mix: butylbenzene and propylbenzene 

Mobile phase: acetonitrile / water (30/70)
Flow rate: 2.0 ml/min 
Detection: UV @ 254 nm

In the quality assurance and control of 
Kromasil® chromatography media, a 
vast number of tests are performed. 
In the adjoining figure, batch to batch 
reproducibility of Kromasil, measured 
as selectivity and retention factor over 
time, is shown for particle sizes from 
7 µm to 16 µm.
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Common conditions
Stationary phase: Kromasil 100 Å C18, 10 µm
Column length: 250 mm
Mobile phase: acetonitrile / water (30/70) 

Linear velocity: 0.66 mm/s
Detection: UV @ 254 nm
Sample mix: uracil and toluene

All Kromasil® pre-packed columns are 
delivered with a minimum performance 
guarantee of at least 40 000 plates/m for 
10 µm particles. 
For larger diameters DAC columns are 
recommended. The performance 
obtained in analytical columns can be 
maintained all the way up to very large 
industrial scale DAC columns, and in the 
example an 80 cm ID DAC column is 
proven to show analytical performance. 
The scale-up factor from the analytical 
column in this case is 30 000 times!

0 5 10 15[min]

Column diameter: 800 mm
Flow rate: 20 l/min

Toluene:
N = 42 400 plates/m
As0.1 = 1.19

0 5 10 15[min]

Column diameter: 50 mm
Flow rate: 78 ml/min

0 5 10 15[min]

Column diameter: 4.6 mm
Flow rate: 0.66 ml/min

Scalability—the same high performance in any column size



What you get from us

technical 
support

chromatography 
products

Kromasil®
team

tools

distribution publications

Technical support from the technology leader

The Kromasil® team has accumulated a 
wealth of know-how over the years, and is 
always on hand to help you with questions or 
problems that arise. With broad experience 
of separating complex substances around 
the world, our chemists and chemical 
engineers can usually pinpoint any problem 
simply through a dialogue with the customer.

Our applications group can also perform a 
method development for your application, 
and optimize the running parameters to give 
you the most economical separation process 
possible. This can be done with a simulation 

tool that helps optimize your separation to 
give the most economical running conditions.

In addition, an extensive application guide 
indicating suitable conditions is available. 

A global network for support

Nouryon has a global network of dedicated 
Kromasil® column distributors for pre-
packed columns and smaller amounts of bulk 
packings. To find your nearest distributor, 
please see our website or contact us directly.

For larger quantities of Kromasil® bulk 
media, our sales offices in several locations 
worldwide will gladly help you.

Who could give you better answers than the 
market leader?

Unlike most other companies in the field of packing material for large scale HPLC, 
SMB and SFC, we not only supplies the packing material itself, but are also a leader 
in the field of developing and optimizing methods for the separation. Our development 
team can advise on how to pack columns, select optimal running conditions or 
optimize large-scale purifications.





Everything you need, everywhere

Applications for large-scale HPLC comprise everything from small, synthetic 
pharmaceuticals up to large polypeptides or proteins. in addition, the demands for 
purity and recovery are constantly increasing. We have the entire range of Kromasil®

superior packings to meet all your needs.

Industrial scale HPLC today

industrial scale HPLC is used for synthetic or 
semisynthetic small drugs, peptides, and 
proteins. The biggest application worldwide 
is insulin, being produced in very large 
volumes. A growing application is chiral 
separations, where the demands for pure 
enantiomers have increased.

The Kromasil product portfolio

The availability tables on this page 
summarizes the standard Kromasil® products 
available. Phases go from bare silica and 
polar ligands for normal phase HPLC, to non-
polar phases for reversed phase conditions. 

Pore sizes comprise 60 Å, 100 Å, and 300 Å, 
to be suitable for everything from small 
molecules up to proteins.

How to order Kromasil

To order Kromasil bulk material, we 
recommend that you contact us directly. Our 
distributors specialize in columns, but will 
handle bulk material up to 2 kg quantities. 
For your closest contact information, please 
consult our website at www.kromasil.com



Availability of Kromasil

: standard product, available in bulk quantities
: analytical product, only available in slurry-packed columns
: bare silica product in analytical particle sizes available in bulk for contracted OEM producers

Particle size, [μm]
Family Phase 1.8 2.5 3 3.5 5 7 10 13 16 25
60 Å SIL ● ● ● ● ●
60 Å CN ● ● ●
60 Å Diol ● ●
60 Å HILIC-D ● ●
100 Å SIL ● ● ● ● ● ● ● ●
100 Å C1 ●
100 Å C4 ● ● ● ● ● ● ● ●
100 Å C8 ● ● ● ● ● ● ● ●
100 Å C18 ● ● ● ● ● ● ● ●
100 Å C18(w) ● ●
100 Å NH2 ● ● ● ● ● ●
100 Å Phenyl ● ● ●
300 Å SIL ● ● ●
300 Å C4 ● ● ●
300 Å diC4 ● ●
300 Å C8 ● ● ●
300 Å C18 ● ● ●
Eternity C18 ● ●
Eternity PhenylHexyl ● ●
EternityXT C8 ● ● ● ●
EternityXT C18 ● ● ● ●
EternityXT PhenylHexyl ● ● ●
SFC SIL ● ●
SFC Diol ● ●
SFC CN ● ●
SFC 2EP ● ●
SFC XT ● ●



www.kromasil.com

The moment you adopt our Kromasil® high performance concept, 
you join thousands of chromatographers who share a common 
goal: to achieve better separations when analyzing or isolating 
pharmaceuticals or other substances.
Not only will you benefit from our patented silica technology, but 
you gain a strong partner with a reliable track record in the eld of 
silica products. For the past 70 years, we have pioneered new 
types of silica. Our long experience in the field of silica chemistry 
is the secret behind the development of Kromasil® stationary 
phases, and the success of our chromatography team.
Kromasil® media are available in bulk and in high-pressure 
slurry-packed columns. The production of Kromasil® silica is 
ISO 9001 and ISO 14001 certified.
Kromasil® is a brand of Nouryon, a global specialty chemicals 
leader. Markets and consumers worldwide rely on our essential 
solutions to manufacture everyday products. The dedication of 
more than 8200 employees with a shared commitment to our 
customers, safety, sustainability and innovation has resulted in a 
consistently strong performance. We operate in over 80 countries 
around the world with a portfolio of industry-leading brands.
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All information concerning these products and/or suggestions for 
handling and use contained herein are offered in good faith and 
are believed to be reliable. Nouryon, however, makes no warranty 
as to accuracy and/or sufficiency of such information and/or 
suggestions, as to the product's merchantability or fitness for any 
particular purpose, or that any suggested use will not infringe any 
patent. Nouryon does not accept any liability whatsoever arising 
out of the use of or reliance on this information, or out of the use 
or the performance of the product. Nothing contained herein shall 
be construed as granting or extending any license under any 
patent. Customer must determine for himself, by preliminary tests 
or otherwise, the suitability of this product for his purposes. The 
information contained herein supersedes all previously issued 
information on the subject matter covered. The customer may 
forward, distribute, and/or photocopy this document only if 
unaltered and complete, including all of its headers and footers, 
and should refrain from any unauthorized use. Don’t copy this 
document to a website.


