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Versatile High-Performance

Econoline® Laboratory  
Glass Columns

for ion exchange, size exclusion, 
normal/reversed phase and affinity chromatography
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Biochromatography is widely applied in high-perfor-
mance downstream processing techniques that can 
be used for a range of compounds, such as proteins,  
peptides or nucleic acids. When using various chroma-
tographic techniques such as ion exchange, affinity or 
gel permeation chromatography, increasingly high-per-
formance separation media are used and, as a result, 
higher demands are made on the quality of the column 
hardware.

Econoline® glass columns meet the highest criteria for  
professional laboratory use. Particular attention has 
been paid to the column volume ranges that are as wide 

as possible (0.4–982 ml) and to the high pressure resist-
ance (up to 80 bar / 1160 psi), so that high flow rates 
and performance/efficiency can be achieved. 
We have selected high-quality, inert materials to make 
sure Econoline® glass columns are biocompatible and 
offer the best conditions for high recovery with no loss of 
bio-activity of your biomolecules. Thanks to the “Quick-
Lock” seal and the two adjustable pistons, the columns 
are fully adjustable and easy to use.

Given the wide range of diameters, frit porosities and 
lengths available, you can use Econoline® glass col-
umns for the most diverse of applications.

Quick-Lock Fitting

No more than a quarter turn is needed to seal the column. 
Piston height adjustment is done by turning the locked “Quick-Lock” fitting.

General

Econoline® Series Glass Columns
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HIGHER PRESSURE RATINGS INCORPORATING GLASS CONSTRUCTION

	 Pressures to 80 Bars (1,160 psig)
	 Full view of bed unlike stainless steel
	 Rugged construction for hard lab use

LINEAR MOTION OF PISTON

	 Due to true linear motion of piston there is no torsional load imposed on the packed bed  
	 assuring true linear compression. 

TRUE FRITS

	 True frit without the use of sock design employed in less expensive columns assure even flow 
	 distribution across the bed.

ROBUST INLET AND OUTLET CONNECTIONS

	 Inlet and outlet connections are made at the exterior of the column, which provide a more 
	 reliable and visible connection.

FINE THREAD ADJUSTMENT

	 Columns are provided with fine thread adjustment of piston to allow for precise control of 
	 piston placement.

DOUBLE PISTON ADJUSTMENT

	 Standard double ended adjustable piston provides flexibility of bed settings and adjustment 
	 for settling and packing flexibility.

QUICK RELEASE ENDS

	 Design features our unique quick-disconnect end fittings making column disassembly effortless.

PRECISION BORE GLASS TUBE

	 Minimize "wall effect" due to precise bore.

EASY TO INSTALL PACKING ADAPTER 

	 Installs in 5 seconds; user friendly.

Advantages of Econoline® Glass Columns
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“Connectivity and compatibility” 

Question 1:

What packing materials can I use in ELS glass columns?

Answer:
In theory you can use any packing material from any 
manufacturer of your choice!
The only restrictions are those linked to the conditions 
of use with materials that come into contact with the 
media, such as the pressure limits of the column and 
packing material. To accommodate this, ELS offers a 
wide range of variants and different column versions. 
Our application laboratory has examples of applica-
tions in the fields of ion exchange, size exclusion, gel 
permeation, normal/reversed phase and affinity chro-
matography, etc. with an enormous range of phases 
from various manufacturers, including YMC, GE, Pall, 
Bio-Rad, Tosoh and others.

Question 2:

Can I link ELS glass columns to any LC system from 
other manufacturers, or can I only use ELS systems?
 
Answer:
Of course we would love you to use ELS glass columns 
as a “package” with ELS LC systems – but of course there 
are no restrictions! The accessory package included in 
ELS laboratory glass columns contains con-
nectors and adaptors to link our columns 
to all current LC systems (e.g. GE Äkta).  
As an option, we can supply special  
components such as “yellow” connec-
tion adaptors to convert from metric to im-
perial systems (M6 at 1/4-28).

ELS laboratory glass columns in a “multi-purpose” application laboratory 

Two of the most frequently asked questions about using ELS glass columns are:

Econoline® Series Glass Columns
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In reversed phase and adsorption chromatography, the possibilities for using glass columns are often limited due to high 
back pressures generated by small particles. The high pressure resistance of the Econoline® glass columns allow you to 
achieve high flow rates for demanding separations. The example shows that this enables a considerable acceleration of 
the separation, which means that you can achieve significant time savings.

30 ml/min
9 bar

N=2245
AS=1,32

75 ml/min
28 bar

N=1490
AS=1,19

125 ml/min
50 bar

N=1101
AS=1,22

Sample:
Uracil	 0,175 mg/ml
Methylbenzoate	1 ,25 µl/ml
Naphthalene	 0,5 mg/ml
Butyl benzoate	 4,0 µl/ml

     75% Time saving due to
  high pressure resistance
= higher flows possible

Column:	 ELS Econoline®  125 x 25 mm ID
Stationary phase:	 YMC-Pack ODS-AQ, 10 µm, 12 nm, 8 cm bed length
Flow rate:	3 0 ml/min - 75 ml/min - 125 ml/min
Mobile phase:	 ACN/H2O (50:50)
Injection:	 500 µl
Detection:	 UV at 254 nm

Separation of a standard test mixture of proteins

Column:	 ELS Econoline® 250 x 15 mm ID
Stationary phase:	 YMC-BioPro SP, 30 μm (bed length 170 mm)
Mobile phase:	 A) 20 mM KH2PO4*K2HPO4 (pH 6.8)
	 B) 20 mM KH2PO4*K2HPO4 (pH 6.8) containing 0.5 M NaCl
Gradient:	 40-80% B
Flow rate:	 6 ml/min
Temperature:	 25°C
Detection:	 UV at 220 nm
Injection:	1 00 μl

Sample:
1. Ribonuclease A
2. Cytochrome C
3. Lysozyme

Example of application with reversed phase media

Application Examples

Econoline® Series Glass Columns
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The modular construction allows for a range of piston variations to provide the ideal column volume.

5 mm ID 10 mm ID 15 mm ID 25 mm ID 35 mm ID 50 mm ID

Product options

Econoline® laboratory glass columns are routinely available in three different lengths (125, 250, 500 mm) and three 
combinations of pistons (Short, Short/long, Long) in order to accommodate different volume configurations.

Econoline® glass columns are multi-purpose col-
umns for all liquid chromatography applications 
(with pressure limits of 30 to 80 bar (435 to 1160 
psi) - depending on column diameter as shown in 
the table on page 6). Econoline® glass columns 
are available in two versions:

Standard-Version (AB = Aqueous Buffer) for 
aqueous buffers and applications in cold rooms.

Optional-Version (SR = Solvent Resistant) for 
normal and reversed phase chromatography. 

The height-adjustable pistons (standard) at each 
end of the Econoline® glass column with Teflon ribs 
(SR-version) are suitable for the entire spectrum of 
normal phase and reversed phase chromatography 
as well as biochromatography above ambient 
temperature.
 
All Econoline® glass columns are made with high-
precision CNC machines and undergo several rigor-
ous quality controls before they are delivered.

screw

ferrule

O ring

locking
screw

snap ring

locking
nut

triple chevron
seals

frits

glass body

Standard Version
for aqueous buffers (AB)

piston

Optional Version
Solvant Resistant (SR)

Econoline® Series Glass Columns
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Specifications

Aqueous buffer (AB) - version

Temperature range	 4 - 40 °C				  
Plunger	 PE (polyethylene)				  
Sealing	 O-ring, EPDM (ethylene propylene diene monomer rubber)
Frit	 PE (polyethylene)				  
Height adjustment	 short plungers,  short/long plunger, long plungers (see table)
Connections 	1 /4“-28G female screw thread

Solvent resistant (SR) - version	 									       
						    
Temperature range	1 6 - 40 °C				  
Plunger	 PTFE (polytetrafluorethylene)				  
Sealing	 PTFE triple chevrons				  
Frit	 ID 5 - 15 mm: sintered glass
	 ID 25 - 50 mm: stainless steel
Height adjustment	 short plungers,  short/long plunger, long plungers (see table)
Connections 	1 /4“-28G female screw thread

Bed length / Volume

ID
[mm]

Pressure
limit
[bar]

short plungers short/long plunger long plungers

Bed length
[mm]

Volume
[ml]

Bed length
[mm]

Volume
[ml]

Bed length
[mm]

Volume
[ml]

5
AB = 80
SR = 80

22 - 125
147 - 250
397 - 500

0,4 - 2,5
2,9 - 4,9
7,8 - 9,8

0 - 125
67 - 250

317 - 500

0 - 2,5
1,3 - 4,9
6,2 - 9,8

0 - 125
0 - 250

237 - 500

0 - 2,5
0 - 4,9

4,7 - 9,8

10
AB = 80
SR = 50

32 - 125
157 - 250
407 - 500

2,5 - 9,8
12 - 20
32 - 39

0 - 125
77 - 250

327 - 500

0 - 9,8
6,0 - 20
26 - 39

0 - 125
0 - 250

247 - 500

0 - 9,8
0 - 20

19 - 39

15
AB = 70
SR = 50

24 - 125
149 - 250
399 - 500

4,2 - 22
26 - 44
71 - 88

0 - 125
69 - 250

319 - 500

0 - 22
12 - 44
56 - 88

0 - 125
0 - 250

239 - 500

0 - 22
0 - 44
42 - 88

25
AB = 50
SR = 50

28 - 125
153 - 250
403 - 500

14 - 61
75 - 123

198 - 245

0 - 125
73 - 250

323 - 500

0 - 61
36 - 123

159 - 245

0 - 125
0 - 250

243 - 500

0 - 61
0 - 123

119 - 245

35
AB = 40
SR = 40

30 - 125
155 - 250
405 - 500

29 - 120
149 - 241
390 - 481

0 - 125
75 - 250

325 - 500

0 - 120
72 - 241

313 - 481

0 - 125
0 - 250

245 - 500

0 - 120
0 - 241

236 - 481

50
AB = 30
SR = 25

36 - 125
161 - 250
410 - 500

71 - 245
316 - 491
805 - 982

0 - 125
81 - 250

331 - 500

0 - 245
159 - 491
650 - 982

0 - 125
0 - 250

250 - 500

0 - 245
0 - 491

491 - 982
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Econoline® Series Glass Columns, AB-version, short/short plungers

Temperature range	 4 - 40 °C	
Plunger	 PE (polyethylene)	
Sealing	 O-ring, EPDM	
Frit	 ID 5 - 50 mm: polyethylene (10 µm or 5 µm)
Height adjustment	 short plungers

		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]	

TAC05/125SSPE0-AB-2	 5	 80	 22 - 125	 0.4 - 2.5	 polyethylene	1 0
TAC05/250SSPE0-AB-2	 5	 80	1 47 - 250	 2.9 - 4.9	 polyethylene	1 0
TAC05/500SSPE0-AB-2	 5	 80	3 97 - 500	 7.8 - 9.8	 polyethylene	1 0

TAC05/125SSPE5-AB-2	 5	 80	 22 - 125	 0.4 - 2.5	 polyethylene	 5
TAC05/250SSPE5-AB-2	 5	 80	1 47 - 250	 2.9 - 4.9	 polyethylene	 5
TAC05/500SSPE-AB-2	 5	 80	3 97 - 500	 7.8 - 9.8	 polyethylene	 5

TAC10/125SSPE0-AB-2	1 0	 80	3 2 - 125	 2.5 - 9.8	 polyethylene	1 0
TAC10/250SSPE0-AB-2	1 0	 80	1 57 - 250	1 2 - 20	 polyethylene	1 0
TAC10/500SSPE0-AB-2	1 0	 80	 407 - 500	3 2 - 39	 polyethylene	1 0

TAC10/125SSPE5-AB-2	1 0	 80	3 2 - 125	 2.5 - 9.8	 polyethylene	 5
TAC10/250SSPE5-AB-2	1 0	 80	1 57 - 250	1 2 - 20	 Polyethylene	 5
TAC10/500SSPE5-AB-2	1 0	 80	 407 - 500	3 2 - 39	 Polyethylene	 5

TAC15/125SSPE0-AB-2	1 5	 70	 24 - 125	 4.2 - 22	 polyethylene	1 0
TAC15/250SSPE0-AB-2	1 5	 70	1 49 - 250	 26 - 44	 polyethylene	1 0
TAC15/500SSPE0-AB-2	1 5	 70	3 99 - 500	 71 - 88	 polyethylene	1 0

TAC15/125SSPE5-AB-2	1 5	 70	 24 - 125	 4.2 - 22	 polyethylene	 5
TAC15/250SSPE5-AB-2	1 5	 70	1 49 - 250	 26 - 44	 polyethylene	 5
TAC15/500SSPE5-AB-2	1 5	 70	3 99 - 500	 71 - 88	 polyethylene	 5

TAC25/125SSPE0-AB-2	 25	 50	 28 - 125	1 4 - 61	 polyethylene	1 0
TAC25/250SSPE0-AB-2	 25	 50	1 53 - 250	 75 - 123	 polyethylene	1 0
TAC25/500SSPE0-AB-2	 25	 50	 403 - 500	1 98 - 245	 polyethylene	1 0

TAC25/125SSPE5-AB-2	 25	 50	 28 - 125	1 4 - 61	 polyethylene	 5
TAC25/250SSPE5-AB-2	 25	 50	1 53 - 250	 75 - 123	 polyethylene	 5
TAC25/500SSPE5-AB-2	 25	 50	 403 - 500	1 98 - 245	 polyethylene	 5

TAC35/125SSPE0-AB-2	3 5	 40	3 0 - 125	 29 - 120	 polyethylene	1 0
TAC35/250SSPE0-AB-2	3 5	 40	1 55 - 250	1 49 - 241	 polyethylene	1 0
TAC35/500SSPE0-AB-2	3 5	 40	 405 - 500	3 90 - 481	 polyethylene	1 0

TAC35/125SSPE5-AB-2	3 5	 40	3 0 - 125	 29 - 120	 polyethylene	 5
TAC35/250SSPE5-AB-2	3 5	 40	1 55 - 250	1 49 - 241	 polyethylene	 5
TAC35/500SSPE5-AB-2	3 5	 40	 405 - 500	3 90 - 481	 polyethylene	 5

TAC50/125SSPE0-AB-2	 50	3 0	3 6 - 125	 71 - 245	 polyethylene	1 0
TAC50/250SSPE0-AB-2	 50	3 0	1 61 - 250	31 6 - 491	 polyethylene	1 0
TAC50/500SSPE0-AB-2	 50	3 0	 410 - 500	 805 - 982	 polyethylene	1 0

TAC50/125SSPE5-AB-2	 50	3 0	3 6 - 125	 71 - 245	 polyethylene	 5
TAC50/250SSPE5-AB-2	 50	3 0	1 61 - 250	31 6 - 491	 polyethylene	 5
TAC50/500SSPE5-AB-2	 50	3 0	 410 - 500	 805 - 982	 polyethylene	 5
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Econoline® Series Glass Columns, AB-version, short/long plunger

Temperature range	 4 - 40 °C	
Plunger	 PE (polyethylene)	
Sealing	 O-ring, EPDM	
Frit	 ID 5 - 50 mm: polyethylene (10 µm or 5 µm)
Height adjustment	 short / long plunger

		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]	

TAC05/125SLPE0-AB-2	 5	 80	 0 - 125	 0 - 2.5	 polyethylene	1 0
TAC05/250SLPE0-AB-2	 5	 80	 67 - 250	1 .3 - 4.9	 polyethylene	1 0
TAC05/500SLPE0-AB-2	 5	 80	31 7 - 500	 6.2 - 9.8	 polyethylene	1 0

TAC05/125SLPE5-AB-2	 5	 80	 0 - 125	 0 - 2.5	 polyethylene	 5
TAC05/250SLPE5-AB-2	 5	 80	 67 - 250	1 .3 - 4.9	 polyethylene	 5
TAC05/500SLPE5-AB-2	 5	 80	31 7 - 500	 6.2 - 9.8	 polyethylene	 5

TAC10/125SLPE0-AB-2	1 0	 80	 0 - 125	 0 - 9.8	 polyethylene	1 0
TAC10/250SLPE0-AB-2	1 0	 80	 77 - 250	 6.0 - 20	 polyethylene	1 0
TAC10/500SLPE0-AB-2	1 0	 80	3 27 - 500	 26 - 39	 polyethylene	1 0

TAC10/125SLPE5-AB-2	1 0	 80	 0 - 125	 0 - 9.8	 polyethylene	 5
TAC10/250SLPE5-AB-2	1 0	 80	 77 - 250	 6.0 - 20	 polyethylene	 5
TAC10/500SLPE5-AB-2	1 0	 80	3 27 - 500	 26 - 39	 polyethylene	 5

TAC15/125SLPE0-AB-2	1 5	 70	 0 - 125	 0 - 22	 polyethylene	1 0
TAC15/250SLPE0-AB-2	1 5	 70	 69 - 250	1 2 - 44	 polyethylene	1 0
TAC15/500SLPE0-AB-2	1 5	 70	31 9 - 500	 56 - 88	 polyethylene	1 0

TAC15/125SLPE5-AB-2	1 5	 70	 0 - 125	 0 - 22	 polyethylene	 5
TAC15/250SLPE5-AB-2	1 5	 70	 69 - 250	1 2 - 44	 polyethylene	 5
TAC15/500SLPE5-AB-2	1 5	 70	31 9 - 500	 56 - 88	 polyethylene	 5

TAC25/125SLPE0-AB-2	 25	 50	 0 - 125	 0 - 61	 polyethylene	1 0
TAC25/250SLPE0-AB-2	 25	 50	 73 - 250	3 6 - 123	 polyethylene	1 0
TAC25/500SLPE0-AB-2	 25	 50	3 23 - 500	1 59 - 245	 polyethylene	1 0

TAC25/125SLPE5-AB-2	 25	 50	 0 - 125	 0 - 61	 polyethylene	 5
TAC25/250SLPE5-AB-2	 25	 50	 73 - 250	3 6 - 123	 polyethylene	 5
TAC25/500SLPE5-AB-2	 25	 50	3 23 - 500	1 59 - 245	 polyethylene	 5

TAC35/125SLPE0-AB-2	3 5	 40	 0 - 125	 0 - 120	 polyethylene	1 0
TAC35/250SLPE0-AB-2	3 5	 40	 75 - 250	 72 - 241	 polyethylene	1 0
TAC35/500SLPE0-AB-2	3 5	 40	3 25 - 500	313  - 481	 polyethylene	1 0

TAC35/125SLPE5-AB-2	3 5	 40	 0 - 125	 0 - 120	 polyethylene	 5
TAC35/250SLPE5-AB-2	3 5	 40	 75 - 250	 72 - 241	 polyethylene	 5
TAC35/500SLPE5-AB-2	3 5	 40	3 25 - 500	313  - 481	 polyethylene	 5

TAC50/125SLPE0-AB-2	 50	3 0	 0 - 125	 0 - 245	 polyethylene	1 0
TAC50/250SLPE0-AB-2	 50	3 0	 81 - 250	1 59 - 491	 polyethylene	1 0
TAC50/500SLPE0-AB-2	 50	3 0	331  - 500	 650 - 982	 polyethylene	1 0

TAC50/125SLPE5-AB-2	 50	3 0	 0 - 125	 0 - 245	 polyethylene	 5
TAC50/250SLPE5-AB-2	 50	3 0	 81 - 250	1 59 - 491	 polyethylene	 5
TAC50/500SLPE5-AB-2	 50	3 0	331  - 500	 650 - 982	 polyethylene	 5
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Econoline® Series Glass Columns, AB-version, long/long plungers

Temperature range	 4 - 40 °C	
Plunger	 PE (polyethylene)	
Sealing	 O-ring, EPDM	
Frit	 ID 5 - 50 mm: polyethylene (10 µm or 5 µm)
Height adjustment	 long plungers

		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]	

TAC05/125LLPE0-AB-2	 5	 80	 0 - 125	 0 - 2.5	 polyethylene	1 0
TAC05/250LLPE0-AB-2	 5	 80	 0 - 250	 0 - 4.9	 polyethylene	1 0
TAC05/500LLPE0-AB-2	 5	 80	 237 - 500	 4.7 - 9.8	 Polyethylen	1 0

TAC05/125LLPE5-AB-2	 5	 80	 0 - 125	 0 - 2.5	 polyethylene	 5
TAC05/250LLPE5-AB-2	 5	 80	 0 - 250	 0 - 4.9	 polyethylene	 5
TAC05/500LLPE5-AB-2	 5	 80	 237 - 500	 4.7 - 9.8	 polyethylene	 5

TAC10/z-AB-2	1 0	 80	 0 - 125	 0 - 9.8	 polyethylene	1 0
TAC10/250LLPE0-AB-2	1 0	 80	 0 - 250	 0 - 20	 polyethylene	1 0
TAC10/500LLPE0-AB-2	1 0	 80	 247 - 500	1 9 - 39	 polyethylene	1 0

TAC10/125LLPE5-AB-2	1 0	 80	 0 - 125	 0 - 9.8	 polyethylene	 5
TAC10/250LLPE5-AB-2	1 0	 80	 0 - 250	 0 - 20	 polyethylene	 5
TAC10/500LLPE5-AB-2	1 0	 80	 247 - 500	1 9 - 39	 polyethylene	 5

TAC15/125LLPE0-AB-2	1 5	 70	 0 - 125	 0 - 22	 polyethylene	1 0
TAC15/250LLPE0-AB-2	1 5	 70	 0 - 250	 0 - 44	 polyethylene	1 0
TAC15/500LLPE0-AB-2	1 5	 70	 239 - 500	 42 - 88	 polyethylene	1 0

TAC15/125LLPE5-AB-2	1 5	 70	 0 - 125	 0 - 22	 polyethylene	 5
TAC15/250LLPE5-AB-2	1 5	 70	 0 - 250	 0 - 44	 polyethylene	 5
TAC15/500LLPE5-AB-2	1 5	 70	 239 - 500	 42 - 88	 polyethylene	 5

TAC25/125LLPE0-AB-2	 25	 50	 0 - 125	 0 - 61	 polyethylene	1 0
TAC25/250LLPE0-AB-2	 25	 50	 0 - 250	 0 - 123	 polyethylene	1 0
TAC25/500LLPE0-AB-2	 25	 50	 243 - 500	11 9 - 245	 polyethylene	1 0

TAC25/125LLPE5-AB-2	 25	 50	 0 - 125	 0 - 61	 polyethylene	 5
TAC25/250LLPE5-AB-2	 25	 50	 0 - 250	 0 - 123	 polyethylene	 5
TAC25/500LLPE5-AB-2	 25	 50	 243 - 500	11 9 - 245	 polyethylene	 5

TAC35/125LLPE0-AB-2	3 5	 40	 0 - 125	 0 - 120	 polyethylene	1 0
TAC35/250LLPE0-AB-2	3 5	 40	 0 - 250	 0 - 241	 polyethylene	1 0
TAC35/500LLPE0-AB-2	3 5	 40	 245 - 500	 236 - 481	 polyethylene	1 0

TAC35/125LLPE5-AB-2	3 5	 40	 0 - 125	 0 - 120	 polyethylene	 5
TAC35/250LLPE5-AB-2	3 5	 40	 0 - 250	 0 - 241	 polyethylene	 5
TAC35/500LLPE5-AB-2	3 5	 40	 245 - 500	 236 - 481	 polyethylene	 5

TAC50/125LLPE0-AB-2	 50	3 0	 0 - 125	 0 - 245	 polyethylene	1 0
TAC50/250LLPE0-AB-2	 50	3 0	 0 - 250	 0 - 491	 polyethylene	1 0
TAC50/500LLPE0-AB-2	 50	3 0	 250 - 500	 491 - 982	 polyethylene	1 0

TAC50/125LLPE5-AB-2	 50	3 0	 0 - 125	 0 - 245	 polyethylene	 5
TAC50/250LLPE5-AB-2	 50	3 0	 0 - 250	 0 - 491	 polyethylene	 5
TAC50/500LLPE5-AB-2	 50	3 0	 250 - 500	 491 - 982	 polyethylene	 5
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Econoline® Series Glass Columns, SR-version, short/short plungers

Temperature range	1 6 - 40 °C	
Plunger	 PTFE		
Sealing	 PTFE triple chevrons
Frit	 ID 5 - 15 mm: sintered glass (10 µm or 2 µm)
	 ID 25 - 50 mm:s tainless steel (10 µm or 2 µm)
Height adjustment	 short plungers

		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]	

TAC05/125SSG0-SR-3	 5	 80	 22 - 125	 0.4 - 2.5	 sintered glass	1 0
TAC05/250SSG0-SR-3	 5	 80	1 47 - 250	 2.9 - 4.9	 sintered glass	1 0
TAC05/500SSG0-SR-3	 5	 80	3 97 - 500	 7.8 - 9.8	 sintered glass	1 0

TAC05/125SSG2-SR-3	 5	 80	 22 - 125	 0.4 - 2.5	 sintered glass	 2
TAC05/250SSG2-SR-3	 5	 80	1 47 - 250	 2.9 - 4.9	 sintered glass	 2
TAC05/500SSG2-SR-3	 5	 80	3 97 - 500	 7.8 - 9.8	 sintered glass	 2

TAC10/125SSG0-SR-3	1 0	 50	3 2 - 125	 2.5 - 9.8	 sintered glass	1 0
TAC10/250SSG0-SR-3	1 0	 50	1 57 - 250	1 2 - 20	 sintered glass	1 0
TAC10/500SSG0-SR-3	1 0	 50	 407 - 500	3 2 - 39	 sintered glass	1 0

TAC10/125SSG2-SR-3	1 0	 50	3 2 - 125	 2.5 - 9.8	 sintered glass	 2
TAC10/250SSG2-SR-3	1 0	 50	1 57 - 250	1 2 - 20	 sintered glass	 2
TAC10/500SSG2-SR-3	1 0	 50	 407 - 500	3 2 - 39	 sintered glass	 2

TAC15/125SSG0-SR-3	1 5	 50	 24 - 125	 4.2 - 22	 sintered glass	1 0
TAC15/250SSG0-SR-3	1 5	 50	1 49 - 250	 26 - 44	 sintered glass	1 0
TAC15/500SSG0-SR-3	1 5	 50	3 99 - 500	 71 - 88	 sintered glass	1 0

TAC15/125SSG2-SR-3	1 5	 50	 24 - 125	 4.2 - 22	 sintered glass	 2
TAC15/250SSG2-SR-3	1 5	 50	1 49 - 250	 26 - 44	 sintered glass	 2
TAC15/500SSG2-SR-3	1 5	 50	3 99 - 500	 71 - 88	 sintered glass	 2

TAC25/125SSS0-SR-3	 25	 50	 28 - 125	1 4 - 61	 stainless steel	1 0
TAC25/250SSS0-SR-3	 25	 50	1 53 - 250	 75 - 123	 stainless steel	1 0
TAC25/500SSS0-SR-3	 25	 50	 403 - 500	1 98 - 245	 stainless steel	1 0

TAC25/125SSS2-SR-3	 25	 50	 28 - 125	1 4 - 61	 stainless steel	 2
TAC25/250SSS2-SR-3	 25	 50	1 53 - 250	 75 - 123	 stainless steel	 2
TAC25/500SSS2-SR-3	 25	 50	 403 - 500	1 98 - 245	 stainless steel	 2

TAC35/125SSS0-SR-3	3 5	 40	3 0 - 125	 29 - 120	 stainless steel	1 0
TAC35/250SSS0-SR-3	3 5	 40	1 55 - 250	1 49 - 241	 stainless steel	1 0
TAC35/500SSS0-SR-3	3 5	 40	 405 - 500	3 90 - 481	 stainless steel	1 0

TAC35/125SSS2-SR-3	3 5	 40	3 0 - 125	 29 - 120	 stainless steel	 2
TAC35/250SSS2-SR-3	3 5	 40	1 55 - 250	1 49 - 241	 stainless steel	 2
TAC35/500SSS2-SR-3	3 5	 40	 405 - 500	3 90 - 481	 stainless steel	 2

TAC50/125SSS0-SR-3	 50	 25	3 6 - 125	 71 - 245	 stainless steel	1 0
TAC50/250SSS0-SR-3	 50	 25	1 61 - 250	31 6 - 491	 stainless steel	1 0
TAC50/500SSS0-SR-3	 50	 25	 410 - 500	 805 - 982	 stainless steel	1 0

TAC50/125SSS2-SR-3	 50	 25	3 6 - 125	 71 - 245	 stainless steel	 2
TAC50/250SSS2-SR-3	 50	 25	1 61 - 250	31 6 - 491	 stainless steel	 2
TAC50/500SSS2-SR-3	 50	 25	 410 - 500	 805 - 982	 stainless steel	 2
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Econoline® Series Glass Columns, SR-version, short/long plunger

Temperature range	1 6 - 40 °C	
Plunger	 PTFE		
Sealing	 PTFE triple chevrons
Frit	 ID 5 - 15 mm: sintered glass (10 µm or 2 µm)
	 ID 25 - 50 mm: stainless steel (10 µm or 2 µm)
Height adjustment	 short / long plunger

		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]	

TAC05/125SLG0-SR-3	 5	 80	 0 - 125	 0 - 2.5	 sintered glass	1 0
TAC05/250SLG0-SR-3	 5	 80	 67 - 250	1 .3 - 4.9	 sintered glass	1 0
TAC05/500SLG0-SR-3	 5	 80	31 7 - 500	 6.2 - 9.8	 sintered glass	1 0

TAC05/125SLG2-SR-3	 5	 80	 0 - 125	 0 - 2.5	 sintered glass	 2
TAC05/250SLG2-SR-3	 5	 80	 67 - 250	1 .3 - 4.9	 sintered glass	 2
TAC05/500SLG2-SR-3	 5	 80	31 7 - 500	 6.2 - 9.8	 sintered glass	 2

TAC10/125SLG0-SR-3	1 0	 50	 0 - 125	 0 - 9.8	 sintered glass	1 0
TAC10/250SLG0-SR-3	1 0	 50	 77 - 250	 6.0 - 20	 sintered glass	1 0
TAC10/500SLG0-SR-3	1 0	 50	3 27 - 500	 26 - 39	 sintered glass	1 0

TAC10/125SLG2-SR-3	1 0	 50	 0 - 125	 0 - 9.8	 sintered glass	 2
TAC10/250SLG2-SR-3	1 0	 50	 77 - 250	 6.0 - 20	 sintered glass	 2
TAC10/500SLG2-SR-3	1 0	 50	3 27 - 500	 26 - 39	 sintered glass	 2

TAC15/125SLG0-SR-3	1 5	 50	 0 - 125	 0 - 22	 sintered glass	1 0
TAC15/250SLG0-SR-3	1 5	 50	 69 - 250	1 2 - 44	 sintered glass	1 0
TAC15/500SLG0-SR-3	1 5	 50	31 9 - 500	 56 - 88	 sintered glass	1 0

TAC15/125SLG2-SR-3	1 5	 50	 0 - 125	 0 - 22	 sintered glass	 2
TAC15/250SLG2-SR-3	1 5	 50	 69 - 250	1 2 - 44	 sintered glass	 2
TAC15/500SLG2-SR-3	1 5	 50	31 9 - 500	 56 - 88	 sintered glass	 2

TAC25/125SLS0-SR-3	 25	 50	 0 - 125	 0 - 61	 stainless steel	1 0
TAC25/250SLS0-SR-3	 25	 50	 73 - 250	3 6 - 123	 stainless steel	1 0
TAC25/500SLS0-SR-3	 25	 50	3 23 - 500	1 59 - 245	 stainless steel	1 0

TAC25/125SLS2-SR-3	 25	 50	 0 - 125	 0 - 61	 stainless steel	 2
TAC25/250SLS2-SR-3	 25	 50	 73 - 250	3 6 - 123	 stainless steel	 2
TAC25/500SLS2-SR-3	 25	 50	3 23 - 500	1 59 - 245	 stainless steel	 2

TAC35/125SLS0-SR-3	3 5	 40	 0 - 125	 0 - 120	 stainless steel	1 0
TAC35/250SLS0-SR-3	3 5	 40	 75 - 250	 72 - 241	 stainless steel	1 0
TAC35/500SLS0-SR-3	3 5	 40	3 25 - 500	313  - 481	 stainless steel	1 0

TAC35/125SLS2-SR-3	3 5	 40	 0 - 125	 0 - 120	 stainless steel	 2
TAC35/250SLS2-SR-3	3 5	 40	 75 - 250	 72 - 241	 stainless steel	 2
TAC35/500SLS2-SR-3	3 5	 40	3 25 - 500	313  - 481	 stainless steel	 2

TAC50/125SLS0-SR-3	 50	 25	 0 - 125	 0 - 245	 stainless steel	1 0
TAC50/250SLS0-SR-3	 50	 25	 81 - 250	1 59 - 491	 stainless steel	1 0
TAC50/500SLS0-SR-3	 50	 25	331  - 500	 650 - 982	 stainless steel	1 0

TAC50/125SLS2-SR-3	 50	 25	 0 - 125	 0 - 245	 stainless steel	 2
TAC50/250SLS2-SR-3	 50	 25	 81 - 250	1 59 - 491	 stainless steel	 2
TAC50/500SLS2-SR-3	 50	 25	331  - 500	 650 - 982	 stainless steel	 2

5
 m

m
 I
D

1
0
 m

m
 ID

1
5

 m
m

 ID
2
5

 m
m

 ID
3
5

 m
m

 ID
5

0
 m

m
 ID



page 12

Econoline® Series Glass Columns, SR-version, long/long plungers

Temperature range	1 6 - 40 °C	
Plunger	 PTFE		
Sealing	 PTFE triple chevrons
Frit	 ID 5 - 15 mm: sintered glass (10 µm or 2 µm)
	 ID 25 - 50 mm: stainless steel (10 µm or 2 µm)
Height adjustment	 long plungers
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		  Pressure	 Bed			   Frit
Part No.	 ID	 limit	 length	 Volume	 Frit	 porosity
	 [mm]	 [bar]	 [mm]	 [ml]	 material	 [µm]

TAC05/125LLG0-SR-3	 5	 80	 0 - 125	 0 - 2.5	 sintered glass	1 0
TAC05/250LLG0-SR-3	 5	 80	 0 - 250	 0 - 4.9	 sintered glass	1 0
TAC05/500LLG0-SR-3	 5	 80	 237 - 500	 4.7 - 9.8	 sintered glass	1 0

TAC05/125LLG2-SR-3	 5	 80	 0 - 125	 0 - 2.5	 sintered glass	 2
TAC05/250LLG2-SR-3	 5	 80	 0 - 250	 0 - 4.9	 sintered glass	 2
TAC05/500LLG2-SR-3	 5	 80	 237 - 500	 4.7 - 9.8	 sintered glass	 2

TAC10/125LLG0-SR-3	1 0	 50	 0 - 125	 0 - 9.8	 sintered glass	1 0
TAC10/250LLG0-SR-3	1 0	 50	 0 - 250	 0 - 20	 sintered glass	1 0
TAC10/500LLG0-SR-3	1 0	 50	 247 - 500	1 9 - 39	 sintered glass	1 0

TAC10/125LLG2-SR-3	1 0	 50	 0 - 125	 0 - 9.8	 sintered glass	 2
TAC10/250LLG2-SR-3	1 0	 50	 0 - 250	 0 - 20	 sintered glass	 2
TAC10/500LLG2-SR-3	1 0	 50	 247 - 500	1 9 - 39	 sintered glass	 2

TAC15/125LLG0-SR-3	1 5	 50	 0 - 125	 0 - 22	 sintered glass	1 0
TAC15/250LLG0-SR-3	1 5	 50	 0 - 250	 0 - 44	 sintered glass	1 0
TAC15/500LLG0-SR-3	1 5	 50	 239 - 500	 42 - 88	 sintered glass	1 0

TAC15/125LLG2-SR-3	1 5	 50	 0 - 125	 0 - 22	 sintered glass	 2
TAC15/250LLG2-SR-3	1 5	 50	 0 - 250	 0 - 44	 sintered glass	 2
TAC15/500LLG2-SR-3	1 5	 50	 239 - 500	 42 - 88	 sintered glass	 2

TAC25/125LLS0-SR-3	 25	 50	 0 - 125	 0 - 61	 stainless steel	1 0
TAC25/250LLS0-SR-3	 25	 50	 0 - 250	 0 - 123	 stainless steel	1 0
TAC25/500LLS0-SR-3	 25	 50	 243 - 500	11 9 - 245	 stainless steel	1 0

TAC25/125LLS2-SR-3	 25	 50	 0 - 125	 0 - 61	 stainless steel	 2
TAC25/250LLS2-SR-3	 25	 50	 0 - 250	 0 - 123	 stainless steel	 2
TAC25/500LLS2-SR-3	 25	 50	 243 - 500	11 9 - 245	 stainless steel	 2

TAC35/125LLS0-SR-3	3 5	 40	 0 - 125	 0 - 120	 stainless steel	1 0
TAC35/250LLS0-SR-3	3 5	 40	 0 - 250	 0 - 241	 stainless steel	1 0
TAC35/500LLS0-SR-3	3 5	 40	 245 - 500	 236 - 481	 stainless steel	1 0

TAC35/125LLS2-SR-3	3 5	 40	 0 - 125	 0 - 120	 stainless steel	 2
TAC35/250LLS2-SR-3	3 5	 40	 0 - 250	 0 - 241	 stainless steel	 2
TAC35/500LLS2-SR-3	3 5	 40	 245 - 500	 236 - 481	 stainless steel	 2

TAC50/125LLS0-SR-3	 50	 25	 0 - 125	 0 - 245	 stainless steel	1 0
TAC50/250LLS0-SR-3	 50	 25	 0 - 250	 0 - 491	 stainless steel	1 0
TAC50/500LLS0-SR-3	 50	 25	 250 - 500	 491 - 982	 stainless steel	1 0

TAC50/125LLS2-SR-3	 50	 25	 0 - 125	 0 - 245	 stainless steel	 2
TAC50/250LLS2-SR-3	 50	 25	 0 - 250	 0 - 491	 stainless steel	 2
TAC50/500LLS2-SR-3	 50	 25	 250 - 500	 491 - 982	 stainless steel	
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Accessories Econoline® Series Glass Columns

Columns supplied with:

for ID 5 mm:	1 x 1 m Tefzel tubing 1/16“. pre-attached
	 4x 1/4“-28G nut and ferrule for 1/16“ tubing
	 2x M6 nut and ferrule for 1/16“ tubing
	 2x 10-32 nut/ferrule for 1/16“ tubing
	 2x plugs, PTFE (1/4“-28G)  	

for ID 10 - 15 mm:	1 x 1 m 1/16“ FEP tubing (0.8 x 1.6 mm)
	 4x 1/4“-28G nut and ferrule for 1/16“ tubing
	 2x M6 nut and ferrule for 1/16“ tubing
	 2x 10-32 nut/ferrule for 1/16“ tubing
	1 x frit removal tool 	
	 2x plugs, PTFE (1/4“-28G)

for ID 25 - 50 mm:	1 x 1 m 1/8“ FEP tubing (1.6 x 3.2 mm)
	 4x 1/4“-28G nut and 4x ferrule for 1/8“ tubing   	
	 2x M6 nut and ferrule for 1/8“ tubing
	1 x frit removal tool 	
	 2x plugs, PTFE (1/4“-28G)

Tubing should be connected to the Econoline® Glass Columns with following screws:

for tubing with 1/16“ outer diameter:

ELS-R-55050		  Nut 1/4“-28 G
ELS-JR-CFL-CB1KF-S		  Ferrule, collapsible 1/16“

for tubing with 1/8“ outer diameter:

ELS-JR-55051		  Nut 1/4“-28 G
ELS-JR-CFL-CB2KF-S		  Ferrule, collapsible 1/8“

	 IMPORTANT!
	 2 Screws with metric threads are also supplied with the accessories packages
	 (ELS-K.P207 / ELS-K.P200N oder ELS-K.P307 / ELS-K.P300N). These screws are not suitable
	 for connection to the glass columns as they will damage the thread in the pistons!
	 They are to allow the columns to be connected to pumps, etc. fitted with metric threads.
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These consist of a coupling unit and glass body of same column ID as column to be packed

Coupling units consiting of:
- Econoline® coupling unit assembly with PTFE insert
- Counter screw (thread) with retaining ring
- Counter screw (bayonet) with retaining ring
- AB-version with two sets (4 pieces) Viton O-rings
- SR-version with two Kalrez® O-rings									      

Packing Adapters for Econoline® Glass Columns

Packing Adapters AB-version

Part No.	 for column ID
	 [mm]	

PAK05/125-AB	 5
PAK05/250-AB	 5
PAK05/500-AB	 5

PAK10/125-AB	1 0
PAK10/250-AB	1 0
PAK10/500-AB	1 0

PAK15/125-AB	1 5
PAK15/250-AB	1 5
PAK15/500-AB	1 5

PAK25/125-AB	 25
PAK25/250-AB	 25
PAK25/500-AB	 25

PAK35/125-AB	3 5
PAK35/250-AB	3 5
PAK35/500-AB	3 5

PAK50/125-AB	 50
PAK50/250-AB	 50
PAK50/500-AB	 50

Packing Adapters SR-version

Part No.	 for column ID
	 [mm]	

PAK05/125-SR	 5
PAK05/250-SR	 5
PAK05/500-SR	 5

PAK10/125-SR	1 0
PAK10/250-SR	1 0
PAK10/500-SR	1 0

PAK15/125-SR	1 5
PAK15/250-SR	1 5
PAK15/500-SR	1 5

PAK25/125-SR	 25
PAK25/250-SR	 25
PAK25/500-SR	 25

PAK35/125-SR	3 5
PAK35/250-SR	3 5
PAK35/500-SR	3 5

PAK50/125-SR	 50
PAK50/250-SR	 50
PAK50/500-SR	 50
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Column Couplers for Econoline® Glass Columns

O-ring (Kalrez®) for coupling units SR-version,
pack of 2

Part No.	 for column ID
	 [mm]	

TAC05KU03K/P2	 5
TAC10KU03K/P2	1 0
TAC15KU03K/P2	1 5
TAC25KU03K/P2	 25
TAC35KU03K/P2	3 5
TAC50KU03K/P2	 50

Coupling units AB-version

Part No.	 for column ID
	 [mm]	

TAC05KU-AB	 5
TAC10KU-AB	1 0
TAC15KU-AB	1 5
TAC25KU-AB	 25
TAC35KU-AB	3 5
TAC50KU-AB	 50

Coupling units SR-version

Part No.	 for column ID
	 [mm]	

TAC05KU-SR	 5
TAC10KU-SR	1 0
TAC15KU-SR	1 5
TAC25KU-SR	 25
TAC35KU-SR	3 5
TAC50KU-SR	 50

O-ring (Viton) for coupling units AB-version,
pack of 2

Part No.	 for column ID
	 [mm]	  

TAC05KU03V/P2	 5	
TAC10KU03V/P2	1 0	
TAC15KU03V/P2	1 5	
TAC25KU03V/P2	 25	
TAC35KU03V/P2	3 5	
TAC50KU03V/P2	 50	
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Econoline® AB-version

Econoline® SR-version

01. O-ring
02. Frit
03. Glass body
05. Retaining ring
06. Counter nut
07. Counter screw
10. Plunger (PE)

02. Frit
03. Glass body
05. Retaining ring
06. Counter nut
07. Counter screw
10. Plunger (PTFE)
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Econoline® glass bodies
		  max. 
Part No.	 ID	 bed length
	 [mm]	 [mm]	

TAC05/125-2	 5	1 25
TAC05/250-2	 5	 250

TAC05/500-2	 5	 500	
TAC10/125-2	1 0	1 25
TAC10/250-2	1 0	 250
TAC10/500-2	1 0	 500

TAC15/125-2	1 5	1 25
TAC15/250-2	1 5	 250
TAC15/500-2	1 5	 500

TAC25/125-2	 25	1 25
TAC25/250-2	 25	 250
TAC25/500-2	 25	 500

TAC35/125-2	3 5	1 25
TAC35/250-2	3 5	 250
TAC35/500-2	3 5	 500

TAC50/125-2	 50	1 25
TAC50/250-2	 50	 250
TAC50/500-2	 50	 500

Spare parts for Econoline® Series Glass Columns

Econoline® column sealing O-ring, EPDM,
for AB-version, pack of 2

Part No.	 ID [mm]	  

TAC05/04E/P2	 5
TAC10/04E/P2	1 0
TAC15/04E/P2	1 5
TAC25/04E/P2	 25
TAC35/04E/P2	3 5
TAC50/04E/P2	 50

Plungers, polyethylene, for AB-version
(incl. O-ring, w/o frit)

	 for	 adj.
Part No.	 column	 bed length
	 ID [mm]	 [mm]	

Short

TAC05/03STS-AB-2	 5		
TAC10/03STS-AB-2	1 0		
TAC15/03STS-AB-2	1 5	 see
TAC25/03STS-AB-2	 25	 table page 3
TAC35/03STS-AB-2	3 5		
TAC50/03STS-AB-2	 50		

Long

TAC05/03STL-AB-2	 5		
TAC10/03STL-AB-2	1 0		
TAC15/03STL-AB-2	1 5	 see
TAC25/03STL-AB-2	 25	 table page 3
TAC35/03STL-AB-2	3 5		
TAC50/03STL-AB-2	 50		

Plungers, PTFE, for SR-version
(w/o frit)

	 for	 adj.
Part No.	 column	 bed length
	 ID [mm]	 [mm]	

Short

TAC05/03STS-3	 5		
TAC10/03STS-3	1 0		
TAC15/03STS-3	1 5	 see
TAC25/03STS-3	 25	 table page 3
TAC35/03STS-3	3 5		
TAC50/03STS-3	 50		

Long

TAC05/03STL-3	 5		
TAC10/03STL-3	1 0		
TAC15/03STL-3	1 5	 see
TAC25/03STL-3	 25	 table page 3
TAC35/03STL-3	3 5		
TAC50/03STL-3	 50		
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Frits, pack of 2

	 for
Part No.	 column	 Porosity
	 ID [mm]	 [µm]	

Polyethylene

TAC05PE10/P2	 5	1 0
TAC05PE5/P2	 5	 5

TAC10PE10-2/P2	1 0	1 0
TAC10PE5-2/P2	1 0	 5

TAC15PE10-2/P2	1 5	1 0
TAC15PE5-2/P2	1 5	 5

TAC25PE10-2/P2	 25	1 0
TAC25PE5-2/P2	 25	 5

TAC35PE10-2/P2	3 5	1 0
TAC35PE5-2/P2	3 5	 5

TAC50PE10-2/P2	 50	1 0
TAC50PE5-2/P2	 50	 5

Spare parts for Econoline® Series Glass Columns

	 for
Part No.	 column	 Porosity
	 ID [mm]	 [µm]	

Sintered glass

TAC05G10/P2	 5	1 0
TAC05G2/P2	 5	 2

TAC10G10-2/P2	1 0	1 0
TAC10G2-2/P2	1 0	 2

TAC15G10-2/P2	1 5	1 0
TAC15G2-2/P2	1 5	 2

Stainless steel

TAC25S10-2/P2	 25	1 0
TAC25S2-2/P2	 25	 2

TAC35S10-2/P2	3 5	1 0
TAC35S2-2/P2	3 5	 2

TAC50S10-2/P2	 50	1 0
TAC50S2-2/P2	 50	 2

Additional spare parts

Part No.	 Description	

ELS-FRT	 Frit removal tool	
ELS-K.P316-5	 Plug PTFE (1/4“-28G), pack of 5	
ELS-K.P620-5	 Female connector (both ends threaded 1/4“-28G), pack of 5	
ELS-K.P621-5	 Adaptor 1/4“-28G to M6, pack of 5	
ELS-K.P627	 Adaptor 10-32 to 1/4“-28G (incl. 1 F-300 fitting for 1/16“ tubing)	

Tubing

Part No.	 Description	

ELS-PT0.8FE1.6/M5	 FEP tubing, 0.8 x 1.6 mm OD (1/16“ OD), pack of 5 metres	
ELS-PT1.6FE3.2/M5	 FEP tubing, 1.6 x 3.2 mm OD (1/8“ OD), pack of 5 metres	
ELS-JR-T-082-M3	 Tefzel tubing, 0.5 x 1.6 mm OD (1/16“ OD), pack of 3 metres	
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Spare parts for Econoline® Series Glass Columns

Fittings (nuts and ferrules)

Part No.	 Description [€]

ELS-JR-55050-10	 Nut, 1/4“-28, PPS, for collapsible ferrule for 1/16“ tubing, pack of 10	

ELS-JR-CFL-CB1KF	 Ferrule, collapsible, for 1/16“ tubing, pack of 10	
ELS-K.P201X	 Nut 1/4“-28G for 1/16“ tubing, pack of 10	
ELS-K.P200NX	 Flangeless ferrule for 1/16“ tubing, pack of 10	
ELS-K.P207X	 M6 nut for 1/16“ tubing, pack of 10	
ELS-K.P200NX	 Flangeless ferrule for 1/16“ tubing, pack of 10	
ELS-JR-55051-10	 FNut, 1/4“-28, PPS, for collapsible ferrule for 1/8“ tubing, pack of 10	

ELS-JR-CFL-CB2KF-10	 Ferrule, collapsible, for 1/8“ tubing, pack of 10
ELS-K.P301X	 Nut 1/4“-28G for 1/8“ tubing, pack of 10	
ELS-K.P300NX	 Ferrule for 1/8“ tubing, pack of 10	
ELS-K.P307X	 M6 nut, for 1/8“ tubing, pack of 10	
ELS-K.P300NX	 Ferrule for 1/8“ tubing, pack of 10	

Part No.	 Description	

ELS-JR-58000-5	1 0-32 nut/ferrule (one-piece-fitting) for 1/16“ tubing  (pack of 5)	

Additional spare parts are available at request.



HIGHLIGHTS:
• Biocompatible

• Universal Application

• Height Adjustment Plunger 
at One End

• Ease of Use

• Jacketed Version Available

Low Pressure, Low Price

EconolineLP® Columns
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• Tube:Borosilicate Glass
• Temperature Range: 4°- 40° C
• Plunger: POM (Delrin®)
• Seal: Viton O-ring
• Frit: Porous Glass

Pressure Limits:
10 - 30 Bars 

Connections: 
ID 10mm - 25mm
Two (2) 1/4"-28 fittings
for 1/16" capillaries

ID 32mm - 50 mm
Two (2) 1/4"-28 fittings
for 1/8" capillaries

Height Adjustment: 
Multi-variable plunger 
at one end, 120 mm
adjustment. Double
piston configuration
available upon request.

Accessories:
User-friendly 
packing adapters

777

LINEAR MOTION OF PISTON

Due to true linear motion of piston there is no torsional load imposed on the packed bed assuring true
linear compression.

TRUE FRITS

True frit without the use of sock design employed in less expensive columns assure even flow
distribution across the bed.

ROBUST INLET AND OUTLET CONNECTIONS

Inlet and outlet connections are made at the exterior of the column, which provide a more 
reliable and visible connection.

FINE THREAD ADJUSTMENT

Columns are provided with fine thread adjustment of piston to allow for precise control of
piston placement.

EASY OPEN ENDS

Design features our unique easily removable threaded end fittings making column disassembly effortless. 

SEAL ADJUSTMENT

Easily adjustable O-ring seals.

PACKING ADAPTER

User-friendly packing adapters available.

Advantages of EconolineLP® Columns

MATERIALS OF
CONSTRUCTION

INCLUDED SPARE PARTS

I.D. 10-25mm:
• 2 pcs. Nut 1/16"
• 2 pcs. Ferrule 1/16"
• 0.5mm FEP-Tubing I.D. 0.8mm, O.D. 1.6mm
• 1 pc. frit removel tool

I.D. 32-50mm:
• 2 pcs. Nut 1/8"
• 2 pcs. Ferrule 1/8"
• 0.5mm FEP-Tubing I.D. 1.6mm, O.D. 3.2 mm
• 1 pc. frit removel tool

EconolineLP® Columns

                                                      



EconolineLP® Columns

ID (mm) Bed Length Volume Pressure Frit Porosity ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um)

10 0-120 0-9.42 30 16-40 ECO10/120V3V
10 80-200 6.28-15.71 30 16-40 ECO10/200V3V
10 330-450 25.92-35.34 30 16-40 ECO10/450V3V
10 630-750 49.48-58.90 30 16-40 ECO10/750V3V
10 880-1000 69.11-78.54 30 16-40 ECO10/999V3V

10 0-120 0-9.42 30 40-100 ECO10/120V4V
10 80-200 6.28-15.71 30 40-100 ECO10/200V4V
10 330-450 25.92-35.34 30 40-100 ECO10/450V4V
10 630-750 49.48-58.90 30 40-100 ECO10/750V4V
10 880-1000 69.11-78.54 30 40-100 ECO10/999V4V

15 0-120 0-21.21 25 16-40 ECO15/120V3V
15 80-200 14.14-35.34 25 16-40 ECO15/200V3V
15 330-450 58.32-79.52 25 16-40 ECO15/450V3V
15 630-750 111.33-132.54 25 16-40 ECO15/750V3V
15 880-1000 155.51-176.71 25 16-40 ECO15/999V3V

15 0-120 0-21.21 25 40-100 ECO15/120V4V
15 80-200 14.14-35.34 25 40-100 ECO15/200V4V
15 330-450 58.32-79.52 25 40-100 ECO15/450V4V
15 630-750 111.33-132.54 25 40-100 ECO15/750V4V
15 880-1000 155.51-176.71 25 40-100 ECO15/999V4V

20 0-120 0-37.70 20 16-40 ECO20/120V3V
20 80-200 25.13-62.83 20 16-40 ECO20/200V3V
20 330-450 103.67-141.37 20 16-40 ECO20/450V3V
20 630-750 197.92-235.62 20 16-40 ECO20/750V3V
20 880-1000 276.46-314.16 20 16-40 ECO20/999V3V

20 0-120 0-37.70 20 40-100 ECO20/120V4V
20 80-200 25.13-62.83 20 40-100 ECO20/200V4V
20 330-450 103.67-141.37 20 40-100 ECO20/450V4V
20 630-750 197.92-235.62 20 40-100 ECO20/750V4V
20 880-1000 276.46-314.16 20 40-100 ECO20/999V4V

We now accept Major Credit Cards.

EconolineLP® Column
with piston removed.

         



ID (mm) Bed Length Volume Pressure Frit Porosity ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um)

25 0-120 0-58.90 15 16-40 ECO25/120M3V-K
25 0-200 0-98.17 15 16-40 ECO25/200M3V-K
25 210-450 103.08-220.89 15 16-40 ECO25/450M3V-K
25 510-750 250.35-368.16 15 16-40 ECO25/750M3V-K
25 760-1000 373.06-490.87 15 16-40 ECO25/999M3V-K

25 0-120 0-58.90 15 40-100 ECO25/120M4V-K
25 0-200 0-98.17 15 40-100 ECO25/200M4V-K
25 210-450 103.08-220.89 15 40-100 ECO25/450M4V-K
25 510-750 250.35-368.16 15 40-100 ECO25/750M4V-K
25 760-1000 373.06-490.87 15 40-100 ECO25/999M4V-K

32 0-120 0-96.51 10 16-40 ECO32/120M3V-K
32 0-200 0-160.85 10 16-40 ECO32/200M3V-K
32 210-450 168.89-361.91 10 16-40 ECO32/450M3V-K
32 510-750 410.17-603.19 10 16-40 ECO32/750M3V-K
32 760-1000 611.23-804.25 10 16-40 ECO32/999M3V-K

32 0-120 0-96.51 10 40-100 ECO32/120M4V-K
32 0-200 0-160.85 10 40-100 ECO32/200M4V-K
32 210-450 168.89-361.91 10 40-100 ECO32/450M4V-K
32 510-750 410.17-603.19 10 40-100 ECO32/750M4V-K
32 760-1000 611.23-804.25 10 40-100 ECO32/999M4V-K

50 0-120 0-235.62 10 16-40 ECO50/120M3V-K
50 0-200 0-392.70 10 16-40 ECO50/200M3V-K
50 210-450 412.33-883.57 10 16-40 ECO50/450M3V-K
50 510-750 1001.38-1472.62 10 16-40 ECO50/750M3V-K
50 760-1000 1492.26-1963.49 10 16-40 ECO50/999M3V-K

50 0-120 0-235.62 10 40-100 ECO50/120M4V-K
50 0-200 0-392.70 10 40-100 ECO50/200M4V-K
50 210-450 412.33-883.57 10 40-100 ECO50/450M4V-K
50 510-750 1001.38-1472.62 10 40-100 ECO50/750M4V-K
50 760-1000 1001.38-1472.62 10 40-100 ECO50/999M4V-K

User-friendly
PACKING 
ADAPTER

Available

Glass Tempering Jacket /Double Piston Configuration



ID (mm) Bed Length Volume Pressure Frit Porosity ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um)

10 0-120 0-9.42 30 16-40 ECO10/120M3V-K
10 0-200 0-15.71 30 16-40 ECO10/200M3V-K
10 210-450 16.49-35.34 30 16-40 ECO10/450M3V-K
10 510-750 40.06-58.90 30 16-40 ECO10/750M3V-K
10 760-1000 59.69-78.54 30 16-40 ECO10/999M3V-K

10 0-120 0-9.42 30 40-100 ECO10/120M4V-K
10 0-200 0-15.71 30 40-100 ECO10/200M4V-K
10 210-450 16.49-35.34 30 40-100 ECO10/450M4V-K
10 510-750 40.06-58.90 30 40-100 ECO10/750M4V-K
10 760-1000 59.69-78.54 30 40-100 ECO10/999M4V-K

15 0-120 0-21.21 25 16-40 ECO15/120M3V-K
15 0-200 0-35.34 25 16-40 ECO15/200M3V-K
15 210-450 37.11-79.52 25 16-40 ECO15/450M3V-K
15 510-750 90.12-132.54 25 16-40 ECO15/750M3V-K
15 760-1000 144.30-176.71 25 16-40 ECO15/999M3V-K

15 0-120 0-21.21 25 40-100 ECO15/120M4V-K
15 0-200 0-35.34 25 40-100 ECO15/200M4V-K
15 210-450 37.11-79.52 25 40-100 ECO15/450M4V-K
15 510-750 90.12-132.54 25 40-100 ECO15/750M4V-K
15 760-1000 144.30-176.71 25 40-100 ECO15/999M4V-K

20 0-120 0-37.70 20 16-40 ECO20/120M3V-K
20 0-200 0-62.83 20 16-40 ECO20/200M3V-K
20 210-450 65.97-141.37 20 16-40 ECO20/450M3V-K
20 510-750 160.22-235.362 20 16-40 ECO20/750M3V-K
20 760-1000 238.76-314.16 20 16-40 ECO20/999M3V-K

20 0-120 0-37.70 20 40-100 ECO20/120M4V-K
20 0-200 0-62.83 20 40-100 ECO20/200M4V-K
20 210-450 65.97-141.37 20 40-100 ECO20/450M4V-K
20 510-750 160.22-235.362 20 40-100 ECO20/750M4V-K
20 760-1000 238.76-314.16 20 40-100 ECO20/999M4V-K

Double Piston
EconolineLP® Column with

Glass Tempering Jacket.

Glass Tempering Jacket /Double Piston Configuration

          



ID (mm) Bed Length Volume Pressure Frit Porosity ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um)

25 0-120 0-58.90 15 16-40 ECO25/120V3V
25 80-200 39.27-98.17 15 16-40 ECO25/200V3V
25 330-450 161.99-220.89 15 16-40 ECO25/450V3V
25 630-750 309.25-368.16 15 16-40 ECO25/750V3V
25 880-1000 431.97-490.87 15 16-40 ECO25/999V3V

25 0-120 0-58.90 15 40-100 ECO25/120V4V
25 80-200 39.27-98.17 15 40-100 ECO25/200V4V
25 330-450 161.99-220.89 15 40-100 ECO25/450V4V
25 630-750 309.25-368.16 15 40-100 ECO25/750V4V
25 880-1000 431.97-490.87 15 40-100 ECO25/999V4V

32 0-120 0-96.51 10 16-40 ECO32/120V3V
32 80-200 64.34-160.85 10 16-40 ECO32/200V3V
32 330-450 265.40-361.91 10 16-40 ECO32/450V3V
32 630-750 506.68-603.19 10 16-40 ECO32/750V3V
32 880-1000 707.74-804.25 10 16-40 ECO32/999V3V

32 0-120 0-96.51 10 40-100 ECO32/120V4V
32 80-200 64.34-160.85 10 40-100 ECO32/200V4V
32 330-450 265.40-361.91 10 40-100 ECO32/450V4V
32 630-750 506.68-603.19 10 40-100 ECO32/750V4V
32 880-1000 707.74-804.25 10 40-100 ECO32/999V4V

50 0-120 0-235.62 10 16-40 ECO50/120V3V
50 80-200 157.08-392.70 10 16-40 ECO50/200V3V
50 330-450 647.95-883.57 10 16-40 ECO50/450V3V
50 630-750 1237.00-1472.62 10 16-40 ECO50/750V3V
50 880-1000 1727.87-1963.49 10 16-40 ECO50/999V3V

50 0-120 0-235.62 10 40-100 ECO50/120V4V
50 80-200 157.08-392.70 10 40-100 ECO50/200V4V
50 330-450 647.95-883.57 10 40-100 ECO50/450V4V
50 630-750 1237.00-1472.62 10 40-100 ECO50/750V4V
50 880-1000 1727.87-1963.49 10 40-100 ECO50/999V4V

EconolineLP® Column
with frit removal tool.

     



IsoKrom™ Columns

Economical/Sanitary 
Process Scale Technology

HIGHLIGHTS:

• All wetted parts are 
either autoclavable, 
disposable and/or 
can be completely 
taken apart for 
thorough cleaning.

• Fixed volume, packing
through the wall.

• Reduced dead-space by
volume (V) and length (L).

• Simple & Robust -
IsoKrom™ is designed
around standard industrial
parts, which lowers the
price and assures quality.

• No metal parts contact 
the solution.

    



IsoKrom™ Columns

• Improved column sanitation with a packed bed in (CIP) as well as in a disassembled state.

• Inexpensive mesh replacement eliminates potential carry-over of sorbent and contaminants.

• No packing valves blocking the mesh, no stagnant pockets. Uniform unobstructed flow

through the entire bed.

• Shorter dead-space translates into reduced clearance time (=L2), and/or a more thorough CIP.

• Shortended time for column order delivery. Standard parts (Acrylic tube, Nylon mesh, etc.) are

available on short notice.

• Due to lower column cost, each purification step can afford a separate dedicated column, with

no need to clean and validate re-packing.

• No issues with rusting at low pH and/or at high Chloride, EDTA and Citrate concentration.

IsoKrom™Columns

• All wetted parts are either autoclavable, replaceable and/or can be completely
taken apart for thorough cleaning.

• No metal parts contact the solution: no issues with rusting at low pH and/or at high

NaCl concentration.

Pack sorbent slurry into
precise fixed volume using
sidepacking valve.

Packing valve is retracted
flush with the wall eliminat-
ing dead volume in column.

AVAILABLE SIZES

Tube Volume (L)
ID (cm) at 20-cm bed

9.5 1.4

13.3 2.8

22.9 8.2

33.0 17.1

47.0 34.7

66.0 68.5

79.0 98.0

102.9 166.2

177.8 496.6

238.8 895.5

*CCuussttoomm ssiizzeess aavvaaiillaabbllee uuppoonn rreeqquueesstt..

AVAILABLE
STANDARD SIZES*

“In a multi-product environment, we install
new mesh for each new product run to 
prevent carry-over contamination.  In contrast
to IsoKrom, frit replacement in other large
columns is expensive, laborious and/or
requires factory service”.

J. Burton Lee, President, 
Lee BioSolutions Inc., MO

“Processes have never been this robust with
other systems...[IsoKrom] allows a much
faster cycle time for a column run. Production
personnel really appreciate when different
operators, on different days and with
different batches, can consistently reproduce
the performance”.

Fred Drewe, Ph.D, President, 
Drewe Browning Strickler, TX

Other columns employ center
packing valve which creates
dead volume.

Acrylic columns for preparative low-medium pressure 
bio-chromatography available from ISO 9000 certified manufacturer

                   



HIGHLIGHTS:
• Pressure to 86 bar

• Low Dead Volume Design

• Fully Visible Bed

• Autoclavable

• Reusable Glass Cartridge

• EPDM Seal for Cold
Room Applications

“Quick Change” 
Cartridge Lab Columns

Media-Flex® Columns

     

2012 - Now Only Available to Custom Order - 10 sets (each Size ) Minimum Order



6

5

4

3

2

1

66

55

44

33

22

11

777

HIGHER PRESSURE RATINGS INCORPORATING GLASS CONSTRUCTION

Pressures to 86 Bars (1,247 psig)
Full view of bed unlike stainless steel
Rugged construction for hard lab use

LINEAR MOTION OF PISTON

Due to true linear motion of piston there is no torsional load imposed on the packed bed assuring
true linear compression.

TRUE FRITS

True frit without the use of sock design employed in less expensive columns assure even flow
distribution across the bed.

ROBUST INLET AND OUTLET CONNECTIONS

Inlet and outlet connections are made at the exterior of the column, which provide a more 
reliable and visible connection.

FINE THREAD ADJUSTMENT

Columns are provided with fine thread adjustment of piston to allow for precise control of
piston placement.

QUICK RELEASE ENDS

Design features our unique quick-disconnect end fittings making column disassembly and cartridge
removal effortless.

UNIQUE CARTRIDGE DESIGN

Media-flex® offers the benefit in that the cartridge unit quickly releases from the housing without
disturbing the bed or packing allowing for rapid, inexpensive change-out of the column.

MEDIA-FLEX® COLUMN MATERIALS OF CONSTRUCTION

Pressure Limits:
28 - 86 Bars 

Connections: 
Two 1/4" - 28 Fittings 
(one for 1/16" and one
for 1/8" capillaries).
The column is supplied
with an M6 adapter to
allow direct connection
to any LC system.

Height Adjustment: 
Multi-variable plunger, 
6 cm/12 cm adjustment.

Accessories:
Packing adapters
Spare cartridges

Advantages of Media-Flex® Columns

SR (solvent resistant)

• Tube:Borosilicate Glass
• Temperature Range: 18°- 60° C
• Plunger: PTFE
• Seal: PTFE triple chevron
• Frit: ID 5 mm - 15 mm: sinter glass frit

ID 25 mm - 50 mm: stainless steel

AB (aqueous buffer)

• Tube:Borosilicate Glass
• Temperature Range: 4°- 40° C
• Plunger: Polyethylene
• Seal: EPDM O-ring
• Frit: ID 5 mm - 50 mm: polyethylene

                                          



ID (mm) Bed Length Volume Pressure Frit Porosity Frit Type Column Type ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um) (application)

5 0 - 120 0.00 - 2.36 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-120-L-10-SR
5 60 - 120 1.18 - 2.36 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-120-S-10-SR
5 140 - 260 2.75 - 5.11 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-260-L-10-SR
5 200 - 260 3.93 - 5.11 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-260-S-10-SR
5 380 - 500 7.46 - 9.82 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-500-L-10-SR
5 440 - 500 8.64 - 9.82 86.67 10 Porous Glass Solvent Resistant (SR) MF-5-500-S-10-SR

5 0 - 120 0.00 - 2.36 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-120-L-2-SR
5 60 - 120 1.18 - 2.36 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-120-S-2-SR
5 140 - 260 2.75 - 5.11 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-260-L-2-SR
5 200 - 260 3.93 - 5.11 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-260-S-2-SR
5 380 - 500 7.46 - 9.82 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-500-L-2-SR
5 440 - 500 8.64 - 9.82 86.67 2 Porous Glass Solvent Resistant (SR) MF-5-500-S-2-SR

10 0 - 120 0.00 - 9.42 80 10 Porous Glass Solvent Resistant (SR) MF-10-120-L-10-SR
10 60 - 120 4.71 - 9.42 80 10 Porous Glass Solvent Resistant (SR) MF-10-120-S-10-SR
10 140 - 260 11.00 - 20.42 80 10 Porous Glass Solvent Resistant (SR) MF-10-260-L-10-SR
10 200 - 260 15.71 - 20.42 80 10 Porous Glass Solvent Resistant (SR) MF-10-260-S-10-SR
10 380 - 500 29.85 - 39.27 80 10 Porous Glass Solvent Resistant (SR) MF-10-500-L-10-SR
10 440 - 500 34.56 - 39.27 80 10 Porous Glass Solvent Resistant (SR) MF-10-500-S-10-SR

10 0 - 120 0.00 - 9.42 80 2 Porous Glass Solvent Resistant (SR) MF-10-120-L-2-SR
10 60 - 120 4.71 - 9.42 80 2 Porous Glass Solvent Resistant (SR) MF-10-120-S-2-SR
10 140 - 260 11.00 - 20.42 80 2 Porous Glass Solvent Resistant (SR) MF-10-260-L-2-SR
10 200 - 260 15.71 - 20.42 80 2 Porous Glass Solvent Resistant (SR) MF-10-260-S-2-SR
10 380 - 500 29.85 - 39.27 80 2 Porous Glass Solvent Resistant (SR) MF-10-500-L-2-SR
10 440 - 500 34.56 - 39.27 80 2 Porous Glass Solvent Resistant (SR) MF-10-500-S-2-SR

15 0 - 120 0.00 - 21.21 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-120-L-10-SR
15 60 - 120 10.60 - 21.21 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-120-S-10-SR
15 140 - 260 24.74 - 45.95 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-260-L-10-SR
15 200 - 260 35.34 - 45.95 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-260-S-10-SR
15 380 - 500 67.15 - 88.36 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-500-L-10-SR
15 440 - 500 77.75 - 88.36 66.67 10 Porous Glass Solvent Resistant (SR) MF-15-500-S-10-SR

15 0 - 120 0.00 - 21.21 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-120-L-2-SR
15 60 - 120 10.60 - 21.21 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-120-S-2-SR
15 140 - 260 24.74 - 45.95 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-260-L-2-SR
15 200 - 260 35.34 - 45.95 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-260-S-2-SR
15 380 - 500 67.15 - 88.36 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-500-L-2-SR
15 440 - 500 77.75 - 88.36 66.67 2 Porous Glass Solvent Resistant (SR) MF-15-500-S-2-SR

Media-Flex Lab®Columns

    



ID (mm) Bed Length Volume Pressure Frit Porosity Frit Type Column Type ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um) (application)

20 0 - 120 0.00 - 37.70 60 10 Stainless Steel Solvent Resistant (SR) MF-20-120-L-10-SR
20 60 - 120 18.85 - 37.70 60 10 Stainless Steel Solvent Resistant (SR) MF-20-120-S-10-SR
20 140 - 260 43.98 - 81.86 60 10 Stainless Steel Solvent Resistant (SR) MF-20-260-L-10-SR
20 200 - 260 62.83  -81.86 60 10 Stainless Steel Solvent Resistant (SR) MF-20-260-S-10-SR
20 380 - 500 119.38 - 157.08 60 10 Stainless Steel Solvent Resistant (SR) MF-20-500-L-10-SR
20 440 - 500 138.23 - 157.08 60 10 Stainless Steel Solvent Resistant (SR) MF-20-500-S-10-SR

20 0 - 120 0.00 - 37.70 60 2 Stainless Steel Solvent Resistant (SR) MF-20-120-L-2-SR
20 60 - 120 18.85 - 37.70 60 2 Stainless Steel Solvent Resistant (SR) MF-20-120-S-2-SR
20 140 - 260 43.98 - 81.86 60 2 Stainless Steel Solvent Resistant (SR) MF-20-260-L-2-SR
20 200 - 260 62.83  -81.86 60 2 Stainless Steel Solvent Resistant (SR) MF-20-260-S-2-SR
20 380 - 500 119.38 - 157.08 60 2 Stainless Steel Solvent Resistant (SR) MF-20-500-L-2-SR
20 440 - 500 138.23 - 157.08 60 2 Stainless Steel Solvent Resistant (SR) MF-20-500-S-2-SR

25 0 - 120 0.00 - 58.90 50 10 Stainless Steel Solvent Resistant (SR) MF-25-120-L-10-SR
25 60 - 120 29.45 - 58.90 50 10 Stainless Steel Solvent Resistant (SR) MF-25-120-S-10-SR
25 140 - 260 68.72 - 127.63 50 10 Stainless Steel Solvent Resistant (SR) MF-25-260-L-10-SR
25 200 - 260 98.17 - 127.63 50 10 Stainless Steel Solvent Resistant (SR) MF-25-260-S-10-SR
25 380 - 500 186.53 - 245.44 50 10 Stainless Steel Solvent Resistant (SR) MF-25-500-L-10-SR
25 440 - 500 215.98 - 245.44 50 10 Stainless Steel Solvent Resistant (SR) MF-25-500-S-10-SR

25 0 - 120 0.00 - 58.90 50 2 Stainless Steel Solvent Resistant (SR) MF-25-120-L-2-SR
25 60 - 120 29.45 - 58.90 50 2 Stainless Steel Solvent Resistant (SR) MF-25-120-S-2-SR
25 140 - 260 68.72 - 127.63 50 2 Stainless Steel Solvent Resistant (SR) MF-25-260-L-2-SR
25 200 - 260 98.17 - 127.63 50 2 Stainless Steel Solvent Resistant (SR) MF-25-260-S-2-SR
25 380 - 500 186.53 - 245.44 50 2 Stainless Steel Solvent Resistant (SR) MF-25-500-L-2-SR
25 440 - 500 215.98 - 245.44 50 2 Stainless Steel Solvent Resistant (SR) MF-25-500-S-2-SR

50 0 - 120 0.00 - 235.62 28 10 Stainless Steel Solvent Resistant (SR) MF-50-120-L-10-SR
50 60 - 120 117.81 - 235.62 28 10 Stainless Steel Solvent Resistant (SR) MF-50-120-S-10-SR
50 140 - 260 274.89 - 510.51 28 10 Stainless Steel Solvent Resistant (SR) MF-50-260-L-10-SR
50 200 - 260 392.70 - 510.51 28 10 Stainless Steel Solvent Resistant (SR) MF-50-260-S-10-SR
50 380 - 500 746.13 - 981.75 28 10 Stainless Steel Solvent Resistant (SR) MF-50-500-L-10-SR
50 440 - 500 863.94 - 981.75 28 10 Stainless Steel Solvent Resistant (SR) MF-50-500-S-10-SR

50 0 - 120 0.00 - 235.62 28 2 Stainless Steel Solvent Resistant (SR) MF-50-120-L-2-SR
50 60 - 120 117.81 - 235.62 28 2 Stainless Steel Solvent Resistant (SR) MF-50-120-S-2-SR
50 140 - 260 274.89 - 510.51 28 2 Stainless Steel Solvent Resistant (SR) MF-50-260-L-2-SR
50 200 - 260 392.70 - 510.51 28 2 Stainless Steel Solvent Resistant (SR) MF-50-260-S-2-SR
50 380 - 500 746.13 - 981.75 28 2 Stainless Steel Solvent Resistant (SR) MF-50-500-L-2-SR
50 440 - 500 863.94 - 981.75 28 2 Stainless Steel Solvent Resistant (SR) MF-50-500-S-2-SR

   



ID (mm) Bed Length Volume Pressure Frit Porosity Frit Type Column Type ELS Part No
min-max  (mm) min-max  (ml) Limit  (bar) (um) (application)

5 0 - 120 0.00 - 2.36 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-120-L-10-AB
5 60 - 120 1.18 - 2.36 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-120-S-10-AB
5 140 - 260 2.75 - 5.11 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-260-L-10-AB
5 200 - 260 3.93 - 5.11 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-260-S-10-AB
5 380 - 500 7.46 - 9.82 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-500-L-10-AB
5 440 - 500 8.64 - 9.82 86.67 10 Polyethylene Aqueous Buffer (AB) MF-5-500-S-10-AB

5 0 - 120 0.00 - 2.36 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-120-L-5-AB
5 60 - 120 1.18 - 2.36 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-120-S-5-AB
5 140 - 260 2.75 - 5.11 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-260-L-5-AB
5 200 - 260 3.93 - 5.11 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-260-S-5-AB
5 380 - 500 7.46 - 9.82 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-500-L-5-AB
5 440 - 500 8.64 - 9.82 86.67 5 Polyethylene Aqueous Buffer (AB) MF-5-500-S-5-AB

10 0 - 120 0.00 - 9.42 80 10 Polyethylene Aqueous Buffer (AB) MF-10-120-L-10-AB
10 60 - 120 4.71 - 9.42 80 10 Polyethylene Aqueous Buffer (AB) MF-10-120-S-10-AB
10 140 - 260 11.00 - 20.42 80 10 Polyethylene Aqueous Buffer (AB) MF-10-260-L-10-AB
10 200 - 260 15.71 - 20.42 80 10 Polyethylene Aqueous Buffer (AB) MF-10-260-S-10-AB
10 380 - 500 29.85 - 39.27 80 10 Polyethylene Aqueous Buffer (AB) MF-10-500-L-10-AB
10 440 - 500 34.56 - 39.27 80 10 Polyethylene Aqueous Buffer (AB) MF-10-500-S-10-AB

10 0 - 120 0.00 - 9.42 80 5 Polyethylene Aqueous Buffer (AB) MF-10-120-L-5-AB
10 60 - 120 4.71 - 9.42 80 5 Polyethylene Aqueous Buffer (AB) MF-10-120-S-5-AB
10 140 - 260 11.00 - 20.42 80 5 Polyethylene Aqueous Buffer (AB) MF-10-260-L-5-AB
10 200 - 260 15.71 - 20.42 80 5 Polyethylene Aqueous Buffer (AB) MF-10-260-S-5-AB
10 380 - 500 29.85 - 39.27 80 5 Polyethylene Aqueous Buffer (AB) MF-10-500-L-5-AB
10 440 - 500 34.56 - 39.27 80 5 Polyethylene Aqueous Buffer (AB) MF-10-500-S-5-AB

15 0 - 120 0.00 - 21.21 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-120-L-10-AB
15 60 - 120 10.60 - 21.21 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-120-S-10-AB
15 140 - 260 24.74 - 45.95 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-260-L-10-AB
15 200 - 260 35.34 - 45.95 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-260-S-10-AB
15 380 - 500 67.15 - 88.36 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-500-L-10-AB
15 440 - 500 77.75 - 88.36 66.67 10 Polyethylene Aqueous Buffer (AB) MF-15-500-S-10-AB

15 0 - 120 0.00 - 21.21 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-120-L-5-AB
15 60 - 120 10.60 - 21.21 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-120-S-5-AB
15 140 - 260 24.74 - 45.95 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-260-L-5-AB
15 200 - 260 35.34 - 45.95 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-260-S-5-AB
15 380 - 500 67.15 - 88.36 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-500-L-5-AB
15 440 - 500 77.75 - 88.36 66.67 5 Polyethylene Aqueous Buffer (AB) MF-15-500-S-5-AB

essentialLife Solutions Ltd.

Media-Flex Lab®Columns

     



ID (mm) Bed Length Volume Pressure Frit Porosity Frit Type Column Type ELS Part No
min-max  (mm) min-max  (ml) Limit (bar) (um) (application)

20 0 - 120 0.00 - 37.70 60 10 Polyethylene Aqueous Buffer (AB) MF-20-120-L-10-AB
20 60 - 120 18.85 - 37.70 60 10 Polyethylene Aqueous Buffer (AB) MF-20-120-S-10-AB
20 140 - 260 43.98 - 81.86 60 10 Polyethylene Aqueous Buffer (AB) MF-20-260-L-10-AB
20 200 - 260 62.83  -81.86 60 10 Polyethylene Aqueous Buffer (AB) MF-20-260-S-10-AB
20 380 - 500 119.38 - 157.08 60 10 Polyethylene Aqueous Buffer (AB) MF-20-500-L-10-AB
20 440 - 500 138.23 - 157.08 60 10 Polyethylene Aqueous Buffer (AB) MF-20-500-S-10-AB

20 0 - 120 0.00 - 37.70 60 5 Polyethylene Aqueous Buffer (AB) MF-20-120-L-5-AB
20 60 - 120 18.85 - 37.70 60 5 Polyethylene Aqueous Buffer (AB) MF-20-120-S-5-AB
20 140 - 260 43.98 - 81.86 60 5 Polyethylene Aqueous Buffer (AB) MF-20-260-L-5-AB
20 200 - 260 62.83  -81.86 60 5 Polyethylene Aqueous Buffer (AB) MF-20-260-S-5-AB
20 380 - 500 119.38 - 157.08 60 5 Polyethylene Aqueous Buffer (AB) MF-20-500-L-5-AB
20 440 - 500 138.23 - 157.08 60 5 Polyethylene Aqueous Buffer (AB) MF-20-500-S-5-AB

25 0 - 120 0.00 - 58.90 50 10 Polyethylene Aqueous Buffer (AB) MF-25-120-L-10-AB
25 60 - 120 29.45 - 58.90 50 10 Polyethylene Aqueous Buffer (AB) MF-25-120-S-10-AB
25 140 - 260 68.72 - 127.63 50 10 Polyethylene Aqueous Buffer (AB) MF-25-260-L-10-AB
25 200 - 260 98.17 - 127.63 50 10 Polyethylene Aqueous Buffer (AB) MF-25-260-S-10-AB
25 380 - 500 186.53 - 245.44 50 10 Polyethylene Aqueous Buffer (AB) MF-25-500-L-10-AB
25 440 - 500 215.98 - 245.44 50 10 Polyethylene Aqueous Buffer (AB) MF-25-500-S-10-AB

25 0 - 120 0.00 - 58.90 50 5 Polyethylene Aqueous Buffer (AB) MF-25-120-L-5-AB
25 60 - 120 29.45 - 58.90 50 5 Polyethylene Aqueous Buffer (AB) MF-25-120-S-5-AB
25 140 - 260 68.72 - 127.63 50 5 Polyethylene Aqueous Buffer (AB) MF-25-260-L-5-AB
25 200 - 260 98.17 - 127.63 50 5 Polyethylene Aqueous Buffer (AB) MF-25-260-S-5-AB
25 380 - 500 186.53 - 245.44 50 5 Polyethylene Aqueous Buffer (AB) MF-25-500-L-5-AB
25 440 - 500 215.98 - 245.44 50 5 Polyethylene Aqueous Buffer (AB) MF-25-500-S-5-AB

50 0 - 120 0.00 - 235.62 28 10 Polyethylene Aqueous Buffer (AB) MF-50-120-L-10-AB
50 60 - 120 117.81 - 235.62 28 10 Polyethylene Aqueous Buffer (AB) MF-50-120-S-10-AB
50 140 - 260 274.89 - 510.51 28 10 Polyethylene Aqueous Buffer (AB) MF-50-260-L-10-AB
50 200 - 260 392.70 - 510.51 28 10 Polyethylene Aqueous Buffer (AB) MF-50-260-S-10-AB
50 380 - 500 746.13 - 981.75 28 10 Polyethylene Aqueous Buffer (AB) MF-50-500-L-10-AB
50 440 - 500 863.94 - 981.75 28 10 Polyethylene Aqueous Buffer (AB) MF-50-500-S-10-AB

50 0 - 120 0.00 - 235.62 28 5 Polyethylene Aqueous Buffer (AB) MF-50-120-L-5-AB
50 60 - 120 117.81 - 235.62 28 5 Polyethylene Aqueous Buffer (AB) MF-50-120-S-5-AB
50 140 - 260 274.89 - 510.51 28 5 Polyethylene Aqueous Buffer (AB) MF-50-260-L-5-AB
50 200 - 260 392.70 - 510.51 28 5 Polyethylene Aqueous Buffer (AB) MF-50-260-S-5-AB
50 380 - 500 746.13 - 981.75 28 5 Polyethylene Aqueous Buffer (AB) MF-50-500-L-5-AB
50 440 - 500 863.94 - 981.75 28 5 Polyethylene Aqueous Buffer (AB) MF-50-500-S-5-AB
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A. INTRODUCTION:
Essential Life Solutions Ltd Media-Flex® columns are suited for semi-preparative and prepara-
tive pressure chromatography. Available with 6 diameters (5, 10, 15, 20, 25, and 50 mm) and 3
maximum bed lengths (120, 260, 500 mm). The pressure stability depends on the column diameter
(5mm: 90 bar/1300 psi; 10 mm: 80 bar/ 1160 psi; 15 mm: 70 bar/1016 psi; 15mm: 70/ 1016 psi;
20 mm: 60 bar/870 psi; 25 mm: 50 bar/ 725 psi; 50 mm: 25 bar/ 362 psi). The height-adjustable
end piston allows variation of the bed length for 60 or 120 mm, respectively. A dead volume at the
column inlet can be eliminated without opening the column.

B. EXTENT OF SUPPLY AND SPECIFICATION:
Number Name Material
1 column body glass
1 piston, variable PTFE o. HDPE (AB)
1 piston, fixed PTFE o. HDPE (AB)
2 frits (pressed in) glass/PE/stainless steel
1 divisible column Delrin/alu
1 protective covering alu, elox
1 fixed column lock Delrin
1 frit ejector Delrin/steel
2 fixing screws Delrin
2 locking rings Tefzel
2 connecting tubings FEP/Tefzel

C. RECOMMENDED ACCESSORIES:
Number Name Material Part No.
1 pck./ 5 pcs. stoppers PTFE 32968
1 pck./ 6 pcs. coupling units POM/ Delrin 32960
1 pck./ 6 pcs. fixing screws 1/16” Delrin 928652
1 pck. retaining rings 1/16” Tefzel 928654

D. CONTENT:
DETAILED DIAGRAM OF THE MEDIA-FLEX® COLUMN Page 03
1. DISMOUNTING AND MOUNTING OF THE PISTONS Page 04
2. FRIT REPLACEMENT Page 04
3. MOUNTING OF ESSENTIAL LIFE MPLC FITTINGS Page 04
4. ELIMINATION OF DEAD VOLUME Page 05
5. OPERATION OF THE COLUMN Page 05
6. CHEMICAL RESISTANCE Page 06
7. PACKING TECHNIQUES Page 07
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8. CLEANING INSTRUCTIONS FOR PACKED COLUMNS Page 09
9. TROUBLESHOOTING Page 12

The current general conditions and the Essential Life Solutions Ltd warranty conditions are valid.
All information in our manual leaflet is without obligation insofar as it is subject to technical
changes serving product improvement.

Media-Flex® Column
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1. DISMOUNTING/ MOUNTING OF THE PISTON:
1.1 Dismounting:
1.2 Unlock safety turn-lock fastener by turning clockwise.
1.3 Swing open the divisible column lock at the sealing joint.
1.4 Remove cartridge from protective jacket by pressing fixed piston.

CAUTION! - dismounting of the end nut is not necessary.

1.5 Mounting
1.6 Insert cartridge into protective jacket to stopper.

CAUTION! - Pay attention to safety turn-lock fastener when cartridge is inserted! Posi-
tion the piston square correspondingly.

1.7 Close divisible column lock.
1.8 Lock safely turn-lock fastener by turning it clockwise.

2. FRIT REPLACEMENT:
2.1 Eject old frit with supplied frit ejector.
2.2 Insertion of new frit: The teflon® receptacle of the piston is protected when it is heated
before the new frit is pressed in (max. 121º C).

3. MOUNTING OF MPLC-FITTINGS:

These mounting instructions are for tubing with 1.6 and 3.2 mm outer diameter.
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3.1 The end of the tubing is vertically cut with a knife or a tubing cutting device.

CAUTION! - Do not cut with scissors to prevent squeezing. It is essential to cut the tubing
vertically, as the cut edge is part of the sealing area!

3.2 The fixing screw is drawn over the tubing.
3.3 .3 The locking rings is drawn over the tubing with the conical side against the banjo
bolt. If it is not possible to mount the locking ring, the conical end is widened
carefully with a suitable arbor (e.g. a scribing iron).
3.4 Now the fitting can be inserted in the wanted position. The seal is pressed onwards,
while the screws are fastened until pressure is felt; then they are fastened for another
½ turn.

CAUTION!: - When the fittings are screwed into the teflon® thread it should be taken
care that the fittings are screwed down straightly and are fastened carefully to prevent damage
to the teflon® thread.

4.0 ELIMINATION OF DEAD VOLUME:
A dead volume which might occur at the column inlet can be remedied simply without the
need to open the column:
4.1 Turn off pump.
4.2Turn the divisible column lock counterclockwise.

CAUTION: - The piston should touch only the surface of the stationary phase. If it is
pressed into the stationary phase, the packing may be destroyed.

5.0 OPERATION OF THE COLUMN:
Putting into operation
Pistons (3 and 7), frits and column body (5) must be cleaned carefully before first use and before
each new packing. In some cases it might be useful to dismount the column and wash these parts
in a sonic bath for several minutes. After cleaning all parts must be rinsed with bio-distillated
water and mounted as described under chapter 1, part 2. All parts must be free of dust and par-
ticles!
Be sure that the pistons (3 and 7) are inserted carefully into the column body (5): If not intro-
duced absolutely axial, the piston seals might be damaged.
For operating the column it is connected to an appropriate chromatography system or pump.
Chose tubing and tubing diameter according to the solvents and flow rates to be applied to the
column. The preferred flow direction of the column should be from variable piston to fixed piston.
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If the column bed shrinks a dead volume can easily be removed by moving down the variable
piston (see page 4, chapter 1).

CAUTION! - Only use degassed and pre filtered solvents for operating the column.
Particles may clog the frits or damage the column packing! Make sure that the particle size of
the chosen chromatography packing correlates to the frit porosity of the column!

Hints for operation:

5.1 Storage of the packed column: Open the sealing stoppers for one turn allowing the
compensation of temperature-dependent pressure changes.

CAUTION! - Protect moistened column against intensive heat and direct insulation. The
heat induces the evaporation of high-volatile solvents, and the resulting pressure can crack
the column.

5.2 We recommend to operate the column from the bottom (variable end piece) to the top (fixed
end piece). The resulting benefit is that air escapes faster from the column so that it is
conditioned faster (i.e. with less solvent).
5.3 We recommend to make sure before sample application that no dead volume originated at the
column inlet during the conditioning phase (elimination of dead volume see page 6, chapter 4).

6.0 SOLVENT RESISTANCE:
Packed columns can be stored either in 20/80 ethanol/water, containing up to 1 M NaCl and
neutral buffer or in neutral buffer containing 0,03% sodiumazide. NP and RP columns may be
stored in organic solvents as needed for common use. All solvents should be filtered through a
0.45 um filter membrane.

In general the following solvents and additives can be used in normal operation. However we do
not recommend to use any of them for longer periods of time or for storage. For information
please refer to Essential Life Solutions Ltd.

* Resistant to all common solvents as ethanol, methanol propanol, isopropanol, acetonitrile
Note: Version AB is not resistant to all kinds of organic solvents
*Resistant to all common aqueous buffers
* Salts in aqueous solution as NaCl, (NH4)2 SO4, MgCl2, CaCl 2, etc.
* pH 1-14
* 2 M NaOH
* 1 M HCl
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* 75% (v/v) Acetic acid
* Detergents (*2% w/v) as SDS, Trition, etc.
* 6 M Guanidinium-HCl, 8 M Urea

* Working temperature range:
with PTFE piston and lamella seals: 16 – 40 ºC (Media-Flex®)
with HDPE piston and o-ring seals: 4 – 40 ºC (Media-Flex AB®)

7.0 PACKING TECHNIQUES:
These instructions are recommendations. In most cases good
results are obtained referring to
reproducibility and performance. Nevertheless these meth-
ods can be optimized for specific media
and needs. Please also always refer to the packing recom-
mendations of the related chromatography-media supplier.
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Mounting the packing device:
Mount column body with fixed piston and protective jacked as described in chapter 1. Insert the
packing tube into the appropriate protective jacket and unscrew the adaptor onto the protective
jacket of the packing tube. Connect both assembly units with the coupling device and tighten
firmly. Insert the tube-connection into the adapter.
Fill in the slurry through the adaptor. Take care that the whole packing device is filled and free of
air bubbles. Then close the packing device with the cap and secure that column lock, cap, adaptor,
tubeconnection, and coupling device are tightened firmly.

CAUTION! - Make sure that no particles remain between o-rings of coupling device,
adapter, cap, packing tube and column body. All o-rings must be in correct position.

7.1 Preparing the slurry
Slurry the required amount of media with a suitable solvent (see instructions of media) to
reach the volume of the packing device assembly. The slurry has to be shaken gently to get a
homogenous solution (never use a magnetic stirrer for mixing the slurry). De-gas the slurry
right before use.
7.2 Precautions:
Always use related safety equipment when packing glass columns under high pressure.
Never use compressed air or gas for packing glass columns. The pressure limits of
columns and equipment have to be kept absolutely. Be aware of wearing correct
laboratory clothing and safety glasses.

CAUTION ! - A glass column should always be used without gas pressure. Even a small
tension in the glass body is sufficient to cause explosion of the glass body, resulting in
liberation of the expansion energy of the gas causing the glass pieces to act like projectiles. If
the glass body shatters under liquid pressure there is no danger as liquids are only little
compressible thus having practically no expansion energy.

7.4 Packing the column:
Making sure that all steps during packing of the column are carried out as quick as possible! Fill a
few ml solvent (see instructions of media) into the column tube, so that the bottom frit is covered
with liquid. Be sure there are no air bubbles. The slurry container has to be filled up completely
without any air remaining. If needed fill up the packing device with solvent. Adjust the pump flow
to the pressure limit of the column or pump with the maximum flow rate of the pump (never
exceed the column pressure limit!). Keep pumping at least until the column pressure stays con-
stant.
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8.0 PACKING TECHNIQUES:
After the packing is finished, the packing device is disconnected from the pump and the upper
tube (slurry container) is screwed off from the column tube. Make sure the residual system pres-
sure is relaxed by opening the fitting at the column outlet. Be careful when installing the adjust-
able piston: There shall not be any particles between piston sealing and glass tube. Remove the
column tube from the packing assembly and thoroughly place it into the column holder. The
cartridge is then locked with the upper devisable screw lock. Reconnect the column to the pump
and start pumping with a low flow rate. Increase the pump flow slowly until the pressure limit of
the column is reached. Due to the high flow rate small dead volume between upper piston and gel
bed may occur. Remove this dead volume by screwing down the adjustable piston: Make sure the
pump is switched off and slowly turn the devisabe screw counter clockwise until the dead volume
is diminished.
The column can now be equilibrated to the required chromatographic conditions and is ready for
use.

Checking the column performance:
We strongly recommend to test the column performance with a suitable test substance to obtain
HETP and peak symmetry. By repeating this test regularly the deteriorations of the column pack-
ing can easily be determined.

Number of theoretical plates:

N=5,54* (T 1/ W1/2) T 1: Retention time (min)
W ½: Peak width (min) at halve peak height

HETP=L/N L: Column length in m

Peak symmetry:

S=W ½,re/W ½ li W1/2, re: Peak width, right of peak median
W ½, li: Peak width, left of peak median

9.0 CLEANING INSTRUCTIONS FOR PACKED COLUMN (CIP):
A cleaning procedure includes the three following, steps: regeneration of the chromatographic
support, sterilization and depyrogenation.
Regeneration eliminates mineral and organic contaminants, which are non-specifically fixed on
the chromatographic resin. These molecules are most often lipid substances (including
pyrogens), protein aggregates, pigments, polyphenols or metal complexes. These substances
decrease the performance of the packing material (capacity, resolution, purity and yield).
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These problems may be overcome by using a regeneration solution (table II) which should be
selected according to the nature of the contaminant and the chemical resistance of the packing
material.
Sterilization involves the removal of micro-organisms by an appropriate chemical treatment.
Sodium hydroxide is commonly used for the sterilization of chromatographic supports. Ethanol
based solutions containing acetic acid or sodium hydroxide are also efficient (see technical
appendices).
Depyrogenation eliminates endotoxins fixed on the chromatographic support. According to the
solution used, this operation may be performed at the same time as sterilization, or in a following
step.

Maintaining a column sterile requires a number of precautions:
After disassembling the column to its sub-assembly components: column tube unit, piston and
base, wash each part with a sanitizing solution (diluted sodium hypochloride, ** 0.5 N NaOH).
Frits must be immersed in this solution before for 30 to 60 min.
Rinse extensively with an apyrogenic sterile solution before re-assembling the column.
Column should be packed (see section II) following clean room precautions, especially
concerning the working environment, which should be clean. Solutions pumped into the column
must be sterilized and checked for pyrogens.
The chromatographic support will be decontaminated. It is advisable to include 0.2 um filters in-
line at column inlet and outlet.

10.0 CLEANING  INSTRUCTIONS FOR PACKED COLUMNS (CIP):
Cleaning procedures according to the nature of the absorbed material to be eliminated. Please
refer also to the instructions for use of the related column packing!
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10.0 CLEANING
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11.0 TROUBLESHOOTING
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CAUTION: Open connection tubing first to prevent cracking of the packing due to vacuum
originated by removal of the piston.

11.0 TROUBLESHOOTING
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841562 009x054 054 018 003 8.821-7.36



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

'

��������	�
�
�
�
��

5������6	�������	�������	��	�*���	��������������	:���
	�;=
�	�*�	������	����
�	�*�	������	&��*	��8�������	������
�	�*�	����	��������

2�������	���	�����������	��	�*�	������	����	�*���	�*���	��������������	���	�������	�����������
��	����
		�*�	��������	��	��������	��	�������	���
�


,.-29		��	��	���	�����������	��	�����������	�*�	��������������	:�
�
	��	������	�*�	8�����	��
�*�	�������	����&	��	�*�	������;
		�*�	��������������	���	���	��	�*�	������������	���	��	���
��7����	�����������
		.��������	4���	+��������	�*����	��	���������	���	���	���������	&*��*	��	���
��������	��	�*��	������




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

0

��������	�
�
�
�
��

���-			
		�'�	��%
(�	�
.�	�
.
$���(.%/

�*�	������	����	������������	:�����	����	>	8�����;	��������	��	�&�	�������������	�������	����
������	&��*	���������	�����	���	����	&*��*	����	���	��	������������


5������6	�������	�������	��	�������	8�����	&*��*	��������	�*�	�����	����
		�*�	8�����	����	����&�
�*�	����	��	���������	*���	�-�*����	�����	���&���	�*�	8�����	���	�����	������


.��*	������	��	�*�	����	������������	��	�7������	&��*	�	�*������	*���	����	���������	���	'	��
��������	��������	��������	���-����	����
		�*�	�*����	��	?@	���	A*��&���*	������*�	����	�*����

�*���	����������	����&	�*�	������	��	��	���������	��	�	�������
*������	�������
	�	�������� �����
<
���������:�������(������*��=
��$%*���'� &*

�*�	������	������	�������	�&�	�������	&*��*	&��*	�������	��	�����	�������	�*�	����	&��*	�*�	����
�����	���	����




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

1

��������	�
�
�
�
��

%�����	�=	)���	��������������	��	�*�	5������6	�������



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

3

��������	�
�
�
�
��

���0	
	.$��	$���(.%/

�*�	����	�����	:���
	 ;	��	5������6	�����	�������	��������	�	���&	�����������	������	��	�	������*�
�����	����
		�*�	����	��������	��	����*���	������	�*��	�*��	��	�*�	�����	����	���	���*	���	������	&��*	��
�����
		�*�������	�*���	��	�������	����	������	��	�*�	��&��	����	��	�*�	������
		�*�	����	�����	��
��-��	��	�*�	������	����	������������	���	�*�	�-�������	���������	�����	���	����	��	�*�	����	����
��������


�*�	��8�������	������	����	���	��-��	��	�*�	����	�����
		2	������	�����	��	��������	��	�*��	�*�
������	���	��	������	��8�����	��	�*�	��������	��������
		�*�	*���*��	��	�*�	����������	����	���	��
��8�����	��	�����	���������	�*�	�3	��	8��	���	��8�����	��	�*�	�������������	�����	���	���	�*��
�������	�*�	�3	��	*���	��	�*�	��������	����	��8�����	��	�*�	����	���
		�����*���	�*�	8��	���	&*��
��8��������	���	��������
		2�8�������	�������	������	�������/�����	����������	���	��	��������	���
�*�	 ��	���	"$�	��	��������	��	��������	�����������




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

���1 
	&�����	�
.
$���(.%/

0
�-+.,9		B�	���	�������	��	��8���	������	*���*�	������	��������	���	������	: ��	���	"$�	��
�������	����;	*���	����	����������	���	�*�	��8�������	��������������	����	*��	����	��������


�*�	������	:���
	";	����&�	�*�	����	��	��8���	�*�	������	���	*���*�	���	������	:�����	�;


��	��	������	����������	����	�*�	������	����	���	��	�*��	��-��	��	�����	&��*	*���	���*�����	����	��
�*�	���������	�����	���	����
		�*�	������	��	������	��	��&����	��	�*�	������	&��*	�*�	���	*���*�
��8�����	*�����


�*�	������	��	�����	������	����	��	��������	��	�����������	�*�	������	����	��������	��	�����&���
��������	��	�*�	*�����	�������	��	�*�	���	��	�*�	�������	����&
		�*�	����������	������	������
���������	��	�*�	����	��	��������	��	���������	����	������
		�*��	�������	������	��������9	����
����������9	������������	��	�������������	��������	���	���������	�������������


(�	�����	��������	�������	: ��	���	"$�	��;9	����������	���������	�����	��������	����	����	�*�
���&	�����������	��	�*�	�����	�����	��	�*�	������
		�*�	����	���	����������	����	�*�	�����	�����
������	��������	��	�*�	������	���	�*����	��	�������	&*��	�*�	�����	��������	��	�*�	������	*��
����	����*��
		�*�	��������	����	���	�������	���	����������	��	*�������*������	�*�	��������	���
*������




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

���2	
	3%�4	������.
���	)������	2*

�*�	�&�	:���	���	������;	���&	������������	���	���������	�-����	���	�	����*���	������	��������	��
�*�	������
		�*�	������	���	��	����	��	���������	��	&���	��	��	����������	���&	���������


-���":�>�� ��� =�� ��������#����� �����"�9
�	��	�����8������	������
�	������	������������	�*������
�	��	��	:��������;	������*�����	����

%�����	$=	5������6	���&	������������	������

�*�	������	��	�*�	�������	������	������������	�*������	������/��	����	������	�����	�*�	����	���
������/��	���&	������������


�*�	������*�����	����	��������	�*�	�������	���	�*�	������	�������	��������	���	���������	�����
������	��	���&	������������	��	��������	�	����*�	��������	����	���&���	�*�	�����8������	������	���



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

�*�	�������	��������
		2�	������	*��	����	������	������	�*�	����	��	�����	��	�������	�*��������	��
���&	������	�*�	����


�*�	������*�����	�����	�*����	��	*������	&��*	����	��	��������	�����������


6��� �8�����"� ���> �����?�2�.�� �������8:������##������=�"�����'��
� ��@



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

� 

��������	�
�
�
�
��

���5	
	����������	$��	�
.��#

�*�	������	�����	���	������	���	�7������	&��*	��������	�����������	:���
	';9	&*��*	���	����	��
������	��	���������	���	���	��	����������	&��*	�������������	��������	���������


�*�	�����&���	������	��	�����������	��	������/�	����	��������	���	������	�������������=

C ���	3�9	�1�	��	���
	������� =				'��	:<�
"@	;	�
B
	������	&��*
						��������	�����	����������

C ���	 ��9	"$�	��	���
	�������		=						3
$	��	�
B
	: 
1@	�
B
;	������
						&��*	��������	�����	����������

.��*	������	��	��������	&��*	���:
#'��
������
� �
���8
���������	&���	��	���
� �
���":
�8��
> ���=
�=���" �� �8�����������	���	������	��	�����


�*�	��������	�������	&��*	����	�������	��������	����������	��	�*�	������	��	��*��	�����������9
&*��*	���	���	*���	��������	�������9	���	���-����	������




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�"

��������	�
�
�
�
��

���	�	(��'��	�3	
��

�����		
	&�����	$��	.$��	$���(.%/	6	3���	��&%$��(���

�������������	
���
�����
���

%����&	�*�	������������	����&	��	�������	���	&��*	�*�	�*���	������	��������������=

�; #�����		�������=

� B���������	�*�	������	����=
� D		�*���	�*��	��	��������	��	�������	��	�*�	������

� D			5�����&	�*�	����	*���&*���


� ������	�*�	������	����	�*�	������	����	�����	������&���	���	����	��	�*�	���	����
		%��
 ��	���	"$�	��	��������	�������9	��	��������	*�������	��	�*�	����9	��	��	�����������
��	����	�*�	������	������	����	���	����	��	������	��&�	��	�*�	��������	����


� �25��(E=		!�	����	��������	���	*������	���	�������
		2	����	��	��������	��	������
����	���������	����
		������	����


�; !���	�����	�������	=

� ������	�*�	����	�����	��	������&���	�*�	�����	����	��	�*�	������	��	�*�	���	����
		4���
������	����	��������	���	����	���	������	���	��	��	���	����
		������	����


� A��*	���	�*�	�����	&��*	�	������������	���������	��	�	�������	����	��	�����	��������	:�
$
E;	�*��	�����	&��*	����������/��	&����


�����������	
������
���

�; ����������	�*�	������*�����	�����	=

�*�	�����	�*����	��	����	��	�*���	����������	���������	�����	���	��	��������	�����������
		2����
��������	�*��	���������9	�*�	�����	�*����	��	*������	&��*	����	��	�����	��	�������	������	��
�������������
		�*�	�������	��������	����	��	��������	����	�*�	���&	�����������	��	�*�	����	�����
		�*�
�����	�*����	��	&�����	������	�������	�*�	������
	.��������	4���	+��������	����������	��F	.�(*



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�$

��������	�
�
�
�
��

:.�*����;	&������	�����
		%����	�*����	��	��������9	��	��������
		�*�	�������	��������	����	��	�*�
������	�����������	��	��������	�����	��������	�*��	�*�	������	��	���������	���������	��	���	������
������	�*�	���&	������������	����
		2	��������	����	��	��������	��	��������	�*�	������	�����������	����
��	��������


�; #����	�*�	����	�����	�7������	&��*	���	����	��	�*�	����	&*���	�*�	������	&���	��	������
��	&���	��	�������9	�����	���	��	���	�����������	��	����	�����	�������	����	������

�������	�*�	�&�	�������	��	�*�	������	��	�*�	������	����
		#��	�*�	������	����	:��
����	����	��&�;		��	�*�	����	�����	���	��-	�*�	&*���	����	��	����&���	�*�	�����	����
�������������	��	�*�	���	����
		!�	����	��	�������	�*�	&��*���


 ; ���������	�*�	������	����	�*�	������	����
		�*�	����	:������	���	������	����;	��
��������	��	*���	���*������	�*�	����	��	�*�	���	����
		�������	�*�	������	��	�*�	�����
�������	������	:���	2������-	";
		)���	�*�	�-��	��	�*�	������	����	�����	:��	�*�
��������	��������;	��	��8������	�*�	����������	����	*���*��	���	�����	�*�	�����	������


#��������	������	�������	���������������	���	�����	��	���
�
�


����-	
	&$�7��#	�'�	��%
(�

���
�
�
 � ������������

#�����	������	�������	��	��������	������	��	����������	�*����������*�
		�*�	���	��	�	����	�������
���������	&���	�����	�*�	��������	��	*������������	�����	��	�*�	������	���	���	���������	��	����
��/�	����	�*�	���	��	�*�	������	��	�*�	������


�*�	���������	���������	����&	���	�����	���	����������	���	�����	��������	���*	��	���+2��G4	�
���	+#H.�(B.I	�	��������9	���	���	���������	��������	���*	��	54��(J.4	�


���
�
�		�					#������	��������	���	�����	��	����������	��������	:�
�
	���+2��G4	�	���
+#H.�(B.I	�;

�; ��������	�*�	�*����������*��	�������	����	�	�����	���������
		2����	�*�	���	*��	�������9
������	�*�	�-����	��7���	�����	�*�	���


0
�-+.,�9��+���
������ �#�
A ��� ��'������� ��������'���
�
����"���������#
��8�
'� �
��''���������'���"���������,
0:���:�� �������:������=��:�>�����
��'���*�@



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�'

��������	�
�
�
�
��

�; 2��	�	�	)	E���9	�H	0	��������	�����	�*�	�����	������	����*��	��$	,	�"�	F	��	�*�	�������
���	������	:�
�
	��	������	��	�������	�������	��-��	&��*	�
$	,	"	������	��	���������;
		2����
������	��7���	���	��	�����	��	������	���	����	��	������������


 ; +���	�*�	����������	��������	�����	��	��	*����������9	������	����	�*��	��	���	�������
������9	���	�*��	�*�	����������	�������	�����	:��	���	����&	�*�	�������	��	������;


"; ������	���	�������	��	�*�	������	������	��	�*�	������	��	���	��	�*�	���*���	"�	��	"�
����&	=

"�	,	A*���	�*�	������	�����	��	������9	���������	�����	�
 	������	������	��	�	�	)	E���9	�H	0
��������	����	�*�	������	:���
	02;
		(���	�*�	������	�����	���	����&	�*�	��7���	��	���&	�����
����	�
�	������	������	�������	:���
	0!	���	0�;
		�����	�*�	������	�����


"�	,	�������	�*�	������	�����	��	�	����	���	����	�*�	������	&��*	�*�	�	)	E���9	�H	0	��������
�����	��	����*��	�
��	��	�*�	������	������
		�����	�*�	������	�����	���	����������	�*�	����




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�0

��������	�
�
�
�
��

$;	A*���	�*�	������	�����	��	�*�	������	��	������9	������	����	�*�	*����������	������
����	��	�*�	�*����������*��	�������	��&�	�*�	����	&���	��	�*�	������	��	�����
��������	���	:���
	12;


'; (���	�*�	����������	*��	����	�������	�����������9	����	�����	��������	�����	�*�	����������
�������	*����������9	�����	�������	��	�����	�������	&��*	�*�	������	&���	���	���
����������


0; ���������	�*�	������	&*���	�*�	�����	�����	��	�*�	������	��	������	:���
	32;
		B�����	�*��
���������9	����&	�*�	�-����	������	��	����*����	����	�*�	������	���	������	���	�������
����	�*�	������	:��	�������	������;	��	�*�	������	��	��&����	����	�*�	������	:���
	3!;
		%�-
�*�	������	��	�*�	������	����	�����	�*�	����	��������
		4�&��	�*�	������	���������	��	�*�
�����������	*���*�


,.-2�9���'�������������
��:���#����=���������"�::�����������:���> ����������
��
����#�� 
#�������:�#���=�"����
�<��� �8�' ������� 8��*

1; A*��	�*�	������	��������	�*�	����������	�����	�������9	���*���	�*�	������	����
		4���
��������	���	*������	�����	�����&���	��	 ��	���	"$�	��	��������	�������


3; 2�	�*��	�����9	�����	�*�	�����	�����9	�������	�	������	����	��	�*�	������	�����	:��������;
��&�������	��	�*�	����	����	:���
	3�;
		)���	����	��	����	���	�������	���	��	�*�	������




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�1

��������	�
�
�
�
��

��; (���	�*�	�����	���	������	�����	��	�*�	������	���	�����	�*�	����	��	�	��������	���&	����
&��*	�	)	E���	�H	0
�
		�*�	����	���&	����	�*����	��	������������	��8�����	��	��������	�
��������	��	�
�	,	�	���	: ��"
$	���;9	��	�*�	�����	��	�*�	������	:���
	3B;
		2������������	�
���&	����	�
 	�����	�*�	*��*���	�������	���&	��	�����������
		A*��	�*�	*���*�	��	�*�	���
��	�������/��9	����	�*�	����	���	�����	�*�	������	�����


��; !�������	�����������	��	�*�	������	����	:����	������	����	���������	*���&*���	�������
�����&���;		:	���	��������	����	��	 ��	���	"$�	��	��������	�������;	�������	�*�	����
���*���	��	�������	&��*	�*�	�����	������	&���9	���	��&��	�*�	������	���������
		A*��	�*�	����
��������	�*�	�������	��	�*�	������	�*����������*��	�������9	���*���	�*�	������	����	:���

��;	:���	��������	����;


,.-2�9�-��"�::��'
���������:�#���
::�>�"���
�:
�8��B�
�� ����"�:���,
0:��'��%���:�� ���$��
��:�#����:�#���# � #�#&*



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�3

��������	�
�
�
�
��

�; (���	�*�	�����	�����	��	�*�	������	���	�����	�*�	����
		�*�	������	������	��	��&	�����
���	���������


0
�-+.,�9��'������:��������=��:�>�����
����C��*��
��:��8�
����� �#�
A ��� ��'������� �
��������
8��=�""��*

�������������	
��
����	����������������
���������������
����������������� ����!	!
����!"�#!������� ���$

%����&	������������	��������	��	�������	���
�
�	����	�����	�	��	�����	'9	�*��	����&	�*�
�������	��	������
		��	��	�����������	��	����	�*�	������	�����	��	����&	���&9	&*��*	������
��	�*�	����	�������������9	���	��������	�*��	����	�����������	���������	��	��������	��/�

�*��	�����&	�*�	������������	��	�������	���
�
�	����	�����	0	��	�����	��9	���������	��	�*�
��-����	�������	��������	���	�*�	�������	����


������%�&���	
��
��'�(������

�*����������*��	����������	��	���������	����	�*�	�������	���������	���	��������	��/�

�*�	������	�������	���*��	���	�*����	����������9	����������9	����	�������	���	
	��		�����
����	��������


2	������	���*��	���	�*�	����������	��	������	���	7������	:�������-	$;	��	���������	�*�



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

*���*�	�7��������	��	�	�*���������	�����	:H.�#;	��	�*�	�������


����0	�	�%�$���#

2	��������	���������	��������	�*�	�*���	�����&���	�����=		������������	��	�*�	�*�������
����*��	�������9	�������/�����	���	��������������


������������	����������	�������	���	�������	������������	&*��*	���	����������������	��-��
��	�*�	�*����������*��	�����
		�*���	���������	���	����	�����	�����	����������	:���������
��������;9	�������	����������9	��������9	�����*�����	��	�����	������-��
		�*���	����
�������	��������	�*�	�����������	��	�*�	�������	��������	:��������9	����������9	������	���
�����;
		�*���	��������	���	��	��������	��	�����	�	������������	��������	:�����	��;	&*��*
�*����	��	��������	���������	��	�*�	������	��	�*�	�����������	���	�*�	�*������	����������
��	�*�	�������	��������


+������/�����	��������	�*�	�������	��	���������������	��	��	�����������	�*������	������
����
		+�����	*����-���	��	��������	����	���	�*�	�������/�����	��	�*����������*��
��������
		.�*����	�����	���������	����������	������	����	��	������	*����-���	���	����
���������	:���	�-�����	��	�������-	';


B�������������	����������	������-���	��-��	��	�*�	�*����������*��	�������
		2��������
��	�*�	��������	����9	�*��	���������	���	��	���������	��	�*�	����	����	��	�������/�����9	��
��	�	�����&���	����


)����������	�	������	�������	��7�����	�	������	��	�����������=

� 2����	�������������	�*�	������	��	���	������������	����������=	������	����	����9
������	���	����9	&��*	���*	����	&��*	�	������/���	��������	:�������	������
*����*������9	�
$	E	E�(H;
		%����	����	��	��������	��	�*��	��������	���	 �	��	'�	���


� �����	�-���������	&��*	��	����������	�������	��������	������	�������������	�*�	������


� ������	�*����	��	������	:���	�������	���
�;	�����&���	�����	����	�����������9	�����
������	����������	�*�	&������	�����������9	&*��*	�*����	��	�����
		+��������	������
����	�*�	������	����	��	�������/��	���	�*�����	���	��������


� ��������	
����

������

������������������
	��
������������
����
������
�������������	�����������������
������	��������
����������



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

-
�32�++9�0:�
� �8�'����������
����� �8���������
������"�����
=���=���#
��� 
:����=�
��������: # �
���


TNEMTAERT
NOITARENEGER

debrosbaylgnortsfonoitule(
)selucelom

NOITAZILIRETS NOITANEGORYPED

edirolhcmuidosM2-1 selucelomdegrahcylhgiH evitceffenI evitceffenI

5-3HpsreffuB selucelomdegrahcylhgiH evitceffenI evitceffenI

,tnemtaertesanorP
muiclac,Hplartuen

snoi
snietorpdebrosdafosisylordyH evitceffenI evitceffenI

HpstnemtaertnispeP
2-5.1

snietorpdebrosdafosisylordyH evitceffenI evitceffenI

stnegretedcinoi-noN
,001-XnotirT.g.e(

)08neewT

dnasnietorpcibohpordyhfolavomeR
secnatsbuscidipil

evitceffenI evitceffenI

HpstnegretedcinoitaC
11-9

" evitceffenI
noitanimileelbissoP

snegorypfo

stnegretedcinoinoN
cidicani

citeca(3~Hpnoitulos
)dica

" evitceffenI
noitanimileelbissoP

snegorypfo

M8-6aerU setagergganietorpfolavomeR evitceffenI nwonknU

niATDEMm001-1
rolartuen

cidicaylthgils
noitulos

sexelpmoclatemfolavomeR evitceffenI evitceffenI

muidosM3-2
edixordyyh

cirolhcordyhM1-1.0+
dica

degrahcllamssuoiravfolavomeR
stnemgipdnaselucelom

evitceffenI
fonoitanimilE

snegoryp

muidosM1-1.0
edixordyh

cibohpordyhdnuobfolavomeR
-ylopopil,snietorp

nwonknurehtodnasedirahccas
stnanimatnoc

evitceffE
fonoitanimilE

snegoryp

M1-5.0,lonahte%06
dicaciteca

,stnemgip,sdipilfonoitanimilE
rehtodnasedirahccasylopopil

secnatsbuscilihpopil
evitceffEyreV

fonoitanimilE
snegoryp

dicaciteca%08-05
fonoitanimilednanoitazilibuloS

snietorpdetatipicerp
nwonknU nwonknU

lonahte%06-04
dnasnietorpniatrecfolavomeR

secnatsbusekil-dipil
nwonknU nwonknU

tneidarglonaporposi
%001otpu

sdipilralopnonfolavomeR evitceffenI nwonknU

rolarenimM1-1.0
sdicacinagro

degrahcsuoiravfonoitanimilE
dnaselucelom

secnatsbusdnuobemosfosisylordyh
nwonknU nwonknU

dnaM1.0,lonahte%06
ICHM1

degrahcsuoiravfonoitanimilE
sdipildnaselucelom

nwonknU
fonoitanimilE

snegoryp



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

��

��������	�
�
�
�
��

�8		
	($�����$���

�������	*���	�	������	������	�����/���	��&	�����9	���	������	��������	���	�����������


��	��	�����������	��	�������	�*�	�����	���������	���	��	&��*	�*��	&��*	���������	��	���*	�������
���������


�*�	���&	������������	���	�*�	��������	�������	��	�*�	�����	����	�*����	��	&��*��	&��*	���������9
�*��	������	&��*	����������/��	&����
		E�	��������	�*����	��	����	��	�����


��	��-���/�	����	��������9	��	��	�����������	��	������	���	���������	������	����	�*�	������	:�
�

�
�	��	���	�������	���	�
"$	��	���	�������	���������;
		2	�������	����	���	����	����	��	����������9
��������	���	����������
		��	�*��	������9	��	��	���������	��	&��*	�*�	����	��	����	��	��������9	��	��
�������	��
		��	�*�	��������	��������	������	��	�*�	����	��������	��	���	���	*��*	:��&��	�*��	�*�
���*������	����������	��	�*�	������	��	�������;9	��	��	��������	��	��������	�*�	���	��	����������
�*�	���&	����


�*�	�����	��	�*�	������	:�&�	�������	��	�*�	������	������	��	�*�	�����	����9	���	������	��	�*�
������	���&	�����������;	�*����	��	���������	���������	���	�*����	��	��������	��	�������


8	�	4$��$��/

.��������	4���	+��������	������	�	����	����	�������	���������	��	�*���	�������	��������	�������	��
��������	���	&�������*��	��	����	�����	����������	��������	��	�*�	�����������	������	��������
&��*	�*�	������
		�*��	���������	����	�������	�����9	�������	���	�����	����




����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

� 

��������	�
�
�
�
��

�����������



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�"

��������	�
�
�
�
��

$&&����9	�
	�&���3��$�����

D�-�#'��
�����)
�8�9	>"	B��	�	��	>	"�	B��	�	:> 3	B��	%	��	>	��"	B��	%;

D�	��������)
�8�9

��������	
����
� �� � ��� ��� ���

	����� ��� 	 ���� �	�	

��
�	����
����
�� �

 
 � � �

��	 �	 �� �� ��

������
����
�� �

 � ��� ��� ����

��	 ��� 
� �� ��

D	�	���*	<	�$
"	��
DD	�	���	<	�"
$	���
DDD	A������	��������	<	��-
	��������	������������	�������
DDDD	����	��������	<	��-
	��������	�������	���	7������	�������



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�$

��������	�
�
�
�
��

$&&����9	-	
	($����$%�	�3	������
�����

( ���� �"	��	���� ��	:���	���	"�������"�

����������
�����
��������������������������������������	������

 ���!�"��#��������	��������
�
��
���������$�����

�%�#�
��
#�����������������������������������������������&�
����
���
���%�
��
��%�����
��'
���
�#������������

�(%)*������������������������������������������ �������%������'�
�
�+�,���
�'
���
�#�+�,���

�%+-.(�/.-( (�������������������������������&����

( ���� �"	���	��	���� ��	:���	���	"�������"�

�%+-.*(�/",�,.-"�(�����������������0
�1��
��%234-�'�"� -(''�'�((-�������������������,���

��&���
��������
�������
��'����



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�'

��������	�
�
�
�
��

$&&����9	0	
	�'�(��$%	������$���

���������	�
��	��
����
���	���������
��	���������	���
�����������	���������

���
	����������
���

�"������
����5�6
�/#�����������
����3 
�'����	��#���7����3� 
�%�������
���

 +�(!
�)����������������
�����������������
�
��
����
��
�������
���(������
��-����'��������

������������
����
������#��������	��



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

�0

��������	�
�
�
�
��

$&&����9	1	
	�/���(	���3�#
�$����	�9$(&%��

����������������������� !�����"!�� ����#����

�*�	*��������	�����������	��	�	������	��������=
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� �*�	����������	������	&*��*	��������	�*�	������������	��	����������	����	�*�	����
		�*�
������	���������	���	���������	��������	��	����9	&*�����	�*�	�������	����	��	����������
���������	������	�*���	��8������	����	�*�	������
		�*�	����������	������	��	���������	��	�
���	��	������	:�	�����&��	�����	���	�	�*����&��	������;	���*��	��	����	&*��	�*�	�������
���	����������	����	�*�	������9	��	���������	&*��	�*�	������	��	��8�����


� �*�	�����������	������	&*��*	����������	������������	��	���	�������	����	�*�	������9
�*��	��������	�*�	�������	����	������
		�*�	�����������	��	���������	&*��	�*�	������
��	��8�����9	��	�����	��	�������	��������	�*�	������


� 2	�����&��	�����	�������	�*�	���������	��	�*�	������	����	�*�	������	:���������	��
����������	���&;
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����������
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��������9	������������	���	�H������;
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�*�	�����	����	:���
	��2;	��������	��	�7�����������	�*�	�������	��	�	������	&��*	�����������	�����
�������*	���	�H
		�*�	�����������	���	�*�	�������	���	��	����	���	�*�	������	��	���������	��	&����


�*�	������	��	������	��	�*�	������	����	:���
	��!;
			�*�	�����������	���	�*�	������	���	���������

����������	������	��	����	��	�*�	5K	����	�������	��	�*�	������	������	:�*�	���������	���	���
�*�&�	��	�*��	�������;


�*�	������	��	�*��	&��*��	&��*	�*�	�7�����������	������	�*����*	�*�	�����������	���	�*�	������	:���

���;
		����������	���������	�����	�*�	5K	������	*��	����*��	�*�	��������
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D	).-.0.3�9

� .7���������	�*�	�*����������*��	�������	��	��	�����������	������	:�
�
	�
�$	)	�����
H��9	�H	0
"	������	���	���	����������	��	���	�-�*����	��������	���*	��	B.2.9	L2
��������9	��	�
�$	)9	�H	$
$	�������	������	���	���	�-�*����	��������	���*	��	�((H
��	+#	��������;


� ��8���9	��	�����	��	��������	��	�*�	�������	:��������	�����������;	�	������	&*��*	&���
���	��������	&��*	�*�	�������	:�
�
	�
$F	������	������	��	�	������	�����������	��	�F
�������	��	�*�	������;


� ������	�*�	�������	����	��	�*�	������	������	:5K	����������	��	�1���;


� ���������	�*�	H.�#	�����	�*�	�����&���	��������=

H.�#		< 4
E

E		<		�':K�
A;M�												E		<		$
$":K�
A($;M�
4		<			������	*���*�	:��;
	E	<			E�����	��	�*���������	������
K�		<		.������	������	:�;
	A		<		#���	&���*	��	�*�	������	:�;
A($	<	H���	��	�*�	����	&���*	:�;
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�
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.oNtraP
feR
.oN.

noitpircseD
-auQ
.n

lairetaM

110662 1 lleCnoitubirtsiDwolF 1 PPyerG

100002 2 etalPgniwercSlaeS 1 PPyerG

200002 a2 tuNgniwercS 1 SSL613

300002 b2 081/09DItroppuSrepiW 1 PPyerG

210662 3 laeSnotsiP 1 MDPE

310662 4 081/09DIwercSlartneC 1 PPyerG

403662 5
DIwercSlartneClanretnI

081/09
1 SSL613

530662 a5
wercSlartneClanretnI

rehsaW
1 SSL613

603662 6 tloBevirD 1 SSL613

230662 7 troppuSnotsiP 1 PPyerG

368262 8 rehsaWgnidloH 1 PPyerG

350662 9 egnalFebuTpoT 1 PPyerG

400002 01 mm003H-tekcaJ 1 AMMP

500002 01 mm009H-tekcaJ 1 AMMP

410662 01 mm006H-tekcaJ 1 AMMP

187362 11 mm003H-ebuTssalG 1
-acilisoroB

ssalGet

287362 11 mm006H-ebuTssalG 1
-acilisoroB

ssalGet

387362 11 mm009H-ebuTssalG 1
-acilisoroB

ssalGet

437362 21 egnalFebuTmottoB 1 PPyerG

537362 31 etalPesaB 1 PPyerG

630662 41 081/09DItooFdnatS 3 PPyerG

640662 51 081/09DItooF 3 SSL613

197362 61 rehsaW21M 1 SSL613

230002 71 081/09DI009H-doReiT 3 SSL613

503662 71 081/09DI003H-doReiT 3 SSL613

353662 71 081/09DI006H-doReiT 3 SSL613

610002 81 081/09DIyeK 1 SSL613

510662 91 081/09DItuNeiT/notsiP 3 etilekaB

023662 02 eldnaHcitsalP 3 etilekaB

123662 12
DIeldnaHnoitautcAlaeS

003/081/09
1

&etilekaB
SS
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223662 22 rehsaWpotS 1 SSL613

610662 32 gniRgniniateRtirF 1 PPyerG

323662 42
tnemtsujdAthgieHdeB

troppuSeldnaH
1 nirleDkcalB

600002 72 pilClaeS 1 PPyerG

523662 82 yeKpilC 1 PPkcalB

710662 92 ebuTtelnI 1 PPyerG

810662 a03 tirFpoT 1 EPsuoroP

910662 b03 tirFmottoB 1 EPsuoroP

101682 13 rehsaWleehWlortnoC 1 nirleDkcalB

700002 63
DIteksaGyratinaS6DI

081/09
2 MDPE

800002 73 gniR-OtekcaJ 2 MDPE

900002 93
-OtirFmottoB&ebuTssalG

sgniR
3 MDPE

020662 04 gniR-OetalPesaB 1 MDPE

130662 24 noitcennoCyratinaStelnI 1 PPyerG

220662 44 repiW04DI 1 MDPE

420662 64 081/09DItuN8M 6 SS

540662 74 081/09DItuNdnilB8M 3 SS

243662 05 egaG 1 PPyerG

443662 25
.nnoCyratinaSteltuO6DI

081/09DI
1 PPyerG

110002 16
-OwercSlartneClanretnI

gniR
1 MDPE

210002 26
-OetalPnoitubirtsiDwolF

gniR
1 MDPE

310002 36 gniR-OtirFpoT 1 MDPE

930002 46 sixAeldnaH 3 SSL613

247362 56
gniR-OgniretneCebuTssalG

081/09DI
1 MDPE
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330662 1 lleCnoitubirtsiDwolF 1 PPyerG

410002 2 etalPgniwercSlaeS 1 PPyerG

200002 a2 tuNgniwercS 1 SSL613

300002 b2 081/09DItroppuSrepiW 1 PPyerG

430662 3 laeSnotsiP 1 MDPE

310662 4 081/09DIwercSlartneC 1 PPyerG

403662 5
DIwercSlartneClanretnI

081/09
1 SSL613

530662 a5
wercSlartneClanretnI

rehsaW
1 SSL613

603662 6 tloBevirD 1 SSL613

737362 7 troppuSnotsiP 1 PPyerG

368262 8 rehsaWgnidloH 1 PPyerG

837362 9 egnalFebuTpoT 1 PPyerG

710002 01 mm003H-tekcaJ 1 AMMP

810002 01 mm006H-tekcaJ 1 AMMP

910002 01 mm009H-tekcaJ 1 AMMP

497362 11 mm003H-ebuTssalG 1
-acilisoroB

ssalGet

597362 11 mm006H-ebuTssalG 1
-acilisoroB

ssalGet

697362 11 mm009H-ebuTssalG 1
-acilisoroB

ssalGet

937362 21 egnalFebuTmottoB 1 PPyerG

047362 31 etalPesaB 1 PPyerG

630662 41 081/09DItooFdnatS 3 PPyerG

640662 51 081/09DItooF 3 SSL613

197362 61 rehsaW21M 1 SSL613

230002 71 081/09DI009H-doReiT 3 SSL613

503662 71 081/09DI003H-doReiT 3 SSL613

353662 71 081/09DI006H-doReiT 3 SSL613

610002 81 081/09DIyeK 1 SSL613

510662 91 081/09DItuNeiT/notsiP 3 etilekaB

023662 02 eldnaHcitsalP 3 etilekaB

123662 12
DIeldnaHnoitautcAlaeS

003/081/09
1

&etilekaB
SS
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223662 22 rehsaWpotS 1 SSL613

730662 32 gniRgniniateRtirF 1 PPyerG

323662 42
tnemtsujdAthgieHdeB

troppuSeldnaH
1 nirleDkcalB

120002 72 pilClaeS 1 PPyerG

523662 82 yeKpilC 1 PPkcalB

830662 92 ebuTtelnI 1 PPyerG

930662 a03 tirFpoT 1 EPsuoroP

040662 b03 tirFmottoB 1 EPsuoroP

101682 13 rehsaWleehWlortnoC 1 nirleDkcalB

700002 63
DIteksaGyratinaS6DI

081/09
2 MDPE

320002 73 gniR-OtekcaJ 2 MDPE

140662 93
-OtirFmottoB&ebuTssalG

sgniR
3 MDPE

420002 04 gniR-OetalPesaB 1 MDPE

130662 24 noitcennoCyratinaStelnI 1 PPyerG

220662 44 repiW04DI 1 MDPE

420662 64 081/09DItuN8M 6 SS

540662 74 081/09DItuNdnilB8M 3 SS

243662 05 egaG 1 PPyerG

443662 25
.nnoCyratinaSteltuO6DI

081/09DI
1 PPyerG

110002 16
-OwercSlartneClanretnI

gniR
1 MDPE

620002 26
-OetalPnoitubirtsiDwolF

gniR
1 MDPE

720002 36 gniR-OtirFpoT 1 MDPE

930002 46 sixAeldnaH 3 SSL613

247362 56
gniR-OgniretneCebuTssalG

081/09DI
1 MDPE
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003662 1 lleCnoitubirtsiDwolF 1 PPyerG

103662 2 etalPgniwercSlaeS 1 PPyerG

200002 a2 tuNgniwercS 1 SSL613

108362 b2 054/003DItroppuSrepiW 1 PPyerG

320662 3 laeSnotsiP 1 MDPE

218362 4 054/003DIwercSlartneC 1 PPyerG

208362 5
DIwercSlartneClanretnI

054/003
1 SSL613

530662 a5
wercSlartneClanretnI

rehsaW
1 SSL613

603662 6 tloBevirD 1 SSL613

703662 7 troppuSnotsiP 1 PPyerG

368262 8 rehsaWgnidloH 1 PPyerG

903662 9 egnalFebuTpoT 1 PPyerG

013662 01 mm003H-tekcaJ 1 AMMP

113662 01 mm006H-tekcaJ 1 AMMP

213662 01 mm009H-tekcaJ 1 AMMP

487362 11 mm009H-ebuTssalG 1
-acilisoroB

ssalGet

887362 11 mm003H-ebuTssalG 1
-acilisoroB

ssalGet

987362 11 mm006H-ebuTssalG 1
-acilisoroB

ssalGet

313662 21 egnalFebuTmottoB 1 PPyerG

413662 31 etalPesaB 1 PPyerG

513662 41 054/003DItooFdnatS 3 PPyerG

613662 51 054/003DItooF 3 SSL613

713662 71 054/003DI003H-doReiT 3 SSL613

813662 71 054/003DI006H-doReiT 3 SSL613

913662 71 054/003DI009H-doReiT 3 SSL613

252762 91 054/003DItuNeiT/notsiP 3 etilekaB

023662 02 eldnaHcitsalP 3 etilekaB

123662 12
DIeldnaHnoitautcAlaeS

003/081/09
1

&etilekaB
SS

223662 22 rehsaWpotS 1 SSL613

620662 32 gniRgniniateRtirF 1 PPyerG

323662 42
tnemtsujdAthgieHdeB

troppuSeldnaH
1 nirleDkcalB

423662 72 pilClaeS 1 PPyerG

523662 82 yeKpilC 1 PPkcalB

720662 92 ebuTtelnI 1 PPyerG

920662 a03 tirFpoT 1 EPsuoroP



����������	
���
�����
���������
��������������

��� !����������"#�������� !����������$
%

"'

��������	�
�
�
�
��

0??��	������	& ��"	)���C�*

.oNtraP
feR
.oN.

noitpircseD
-auQ
.n

lairetaM

820662 b03 tirFmottoB 1 EPsuoroP

101682 13 rehsaWleehWlortnoC 1 nirleDkcalB

926262 23 054/003DIdoRerusserP 3 nirleDkcalB

723662 43 yeKgnilpuoC 3 nolyN

823662 53 troppuSgnilpuoC 3 nolyN

923662 63
DIteksaGyratinaS525.9DI

054/003
2 MDPE

033662 73 gniR-OtekcaJ 2 MDPE

030662 83 sgniR-OebuTssalG 2 MDPE

133662 04 gniR-OtirFmottoB 1 MDPE

233662 14 gniR-OetalPesaB 1 MDPE

130662 24 noitcennoCyratinaStelnI 1 PPyerG

220662 44 repiW04DI 1 MDPE

933662 54 054/003DIrepiW02DI 3 MDPE

043662 64 054/003DItuN21M 01 SS

143662 74 054/003DItuNdnilB21M 5 SS

197362 84 rehsaW21M 82 SSL613

243662 05 egaG 1 PPyerG

343662 15 ecarB 1 nirleDkcalB

152762 25
.nnoC.naSteltuO525.9DI

054/003DI
1 PPyerG

543662 45 054/003DIrehsaWgnippilS 1 EFTP

843662 55 054/003DIrehsaWdaeB 3 SS

943662 65 054/003DIsdaeBmm4DI 231 SS403

303662 75 elttuhcS 3 SS

053662 85
DIrehsaWdaeBdedaerhT

054/003
3 SS

153662 95 054/003DIrehsaWgnilpuoC 3 SS

253662 06
DIgniR-OdoReiTerusserP

054/003
3 MDPE

110002 16
-OwercSlartneClanretnI

gniR
1 MDPE

333662 26
-OetalPnoitubirtsiDwolF

gniR
1 MDPE

433662 36 gniR-OtirFpoT 1 MDPE

930002 46 sixAeldnaH 9 SSL613

228362 56 gniR-O.tneCebuTssalG 1 MDPE

202072 66 eyEgnileveL 3 SS

302072 76 gniRSS 2 SS
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820002 1 lleCnoitubirtsiDwolF 1 PPyerG

920002 2 etalPgniwercSlaeS 1 PPyerG

200002 a2 tuNgniwercS 1 SSL613

108362 b2 054/003DItroppuSrepiW 1 PPyerG

440662 3 laeSnotsiP 1 MDPE

218362 4 054/003DIwercSlartneC 1 PPyerG

208362 5
DIwercSlartneClanretnI

054/003
1 SSL613

530662 a5
wercSlartneClanretnI

rehsaW
1 SSL613

603662 6 tloBevirD 1 SSL613

3473622 7 troppuSnotsiP 1 PPyerG

368262 8 rehsaWgnidloH 1 PPyerG

447362 9 egnalFebuTpoT 1 PPyerG

330002 01 mm003H-tekcaJ 1 AMMP

430002 01 mm006H-tekcaJ 1 AMMP

530002 01 mm009H-tekcaJ 1 AMMP

587362 11 mm006H-ebuTssalG 1
-acilisoroB

ssalGet

687362 11 mm009H-ebuTssalG 1
-acilisoroB

ssalGet

787362 11 mm003H-ebuTssalG 1
-acilisoroB

ssalGet

547362 21 egnalFebuTmottoB 1 PPyerG

647362 31 etalPesaB 1 PPyerG

513662 41 054/003DItooFdnatS 3 PPyerG

613662 51 054/003DItooF 3 SSL613

713662 71 054/003DI003H-doReiT 6 SSL613

813662 71 054/003DI006H-doReiT 6 SSL613

913662 71 054/003DI009H-doReiT 6 SSL613

252762 91 054/003DItuNeiT/notsiP 6 etilekaB

023662 02 eldnaHcitsalP 51 etilekaB

118362 12 leehWdnaHnoitautcAlaeS 1
&etilekaB

SS

223662 22 rehsaWpotS 1 SSL613

740662 32 gniRgniniateRtirF 1 PPyerG

323662 42
tnemtsujdAthgieHdeB

troppuSeldnaH
1 nirleDkcalB

630002 72 pilClaeS 1 PPyerG

523662 82 yeKpilC 1 PPkcalB
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840662 92 ebuTtelnI 1 PPyerG

940662 a03 tirFpoT 1 EPsuoroP

050662 b03 tirFmottoB 1 EPsuoroP

101682 13 rehsaWleehWlortnoC 1 nirleDkcalB

926262 23 054/003DIdoRerusserP 6 nirleDkcalB

723662 43 yeKgnilpuoC 6 nolyN

823662 53 troppuSgnilpuoC 6 nolyN

923662 63
DIteksaGyratinaS525.9DI

054/003
2 MDPE

730002 73 gniR-OtekcaJ 2 MDPE

150662 83 sgniR-OebuTssalG 2 MDPE

533662 04 gniR-OtirFmottoB 1 MDPE

633662 14 gniR-OetalPesaB 1 MDPE

130662 24 noitcennoCyratinaStelnI 1 PPyerG

220662 44 repiW04DI 1 MDPE

933662 54 054/003DIrepiW02DI 6 MDPE

043662 64 054/003DItuN21M 21 SS

143662 74 054/003DItuNdnilB21M 6 SS

197362 84 rehsaW21M 63 SSL613

243662 05 egaG 1 PPyerG

343662 15 ecarB 1 nirleDkcalB

152762 25
.nnoC.naSteltuO525.9DI

054/003DI
1 PPyerG

543662 45 054/003DIrehsaWgnippilS 1 EFTP

843662 55 054/003DIrehsaWdaeB 6 SS

943662 65 054/003DIsdaeBmm4DI 231 SS403

303662 75 elttuhcS 6 SS

053662 85
DIrehsaWdaeBdedaerhT

054/003
6 SS

153662 95 054/003DIrehsaWgnilpuoC 6 SS

253662 06
DIgniR-OdoReiTerusserP

054/003
6 MDPE

110002 16
-OwercSlartneClanretnI

gniR
1 MDPE

140002 26
-OetalPnoitubirtsiDwolF

gniR
1 MDPE

833662 36 gniR-OtirFpoT 1 MDPE

930002 46 sixAeldnaH 51 SSL613

328362 56 gniR-O.tneCebuTssalG 1 MDPE
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552762
gnitsisnoctiKtirFmm09

:fo

.oNtraP noitpircseD
-auQ
.n

lairetaM

810662 tirFpoT 5 EPsuoruoP

910662 tirFmottoB 5 EPsuoruoP

020662 gniR-OetalPesaB 1 MDPE

310002 gniR-OtirFpoT 1 MDPE

523662 yeKpilC 1 PPyerG

610662 gniRgniniateRtirF 1 PPyerG

900002 gniR-OmottoB&ebuTssalG 1 MDPE

652762
tiKtirFmm081
:fognitsisnoc

.oNtraP noitpircseD
-auQ
.n

lairetaM

930662 tirFpoT 5 EPsuoruoP

040662 tirFmottoB 5 EPsuoruoP

420002 gniR-OetalPesaB 1 MDPE

720002 gniR-OtirFpoT 1 MDPE

523662 yeKpilC 1 PPyerG

730662 gniRgniniateRtirF 1 PPyerG

140662 gniR-OmottoB&ebuTssalG 1 MDPE

752762
tiKtirFmm003
:fognitsisnoc

.oNtraP noitpircseD
-auQ
.n

lairetaM

920662 tirFpoT 5 EPsuoruoP

820662 tirFmottoB 5 EPsuoruoP

233662 gniR-OetalPesaB 1 MDPE

433662 gniR-OtirFpoT 1 MDPE

523662 yeKpilC 1 PPyerG

620662 gniRgniniateRtirF 1 PPyerG

133662 gniR-OmottoB&ebuTssalG 1 MDPE
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852762
tiKtirFmm054
:fognitsisnoc

.oNtraP noitpircseD
-auQ
.n

lairetaM

940662 tirFpoT 5 EPsuoruoP

050662 tirFmottoB 5 EPsuoruoP

633662 gniR-OetalPesaB 1 MDPE

833662 gniR-OtirFpoT 1 MDPE

523662 yeKpilC 1 PPyerG

740662 gniRgniniateRtirF 1 PPyerG

533662 gniR-OmottoB&ebuTssalG 1 MDPE

352762
tiKgnittiFmm081/09

:fognitsisnoc

.oNtraP noitpircseD
-auQ
.n

lairetaM

337362
braBesoH6DItekcaJ

noitcennoC
2 PPyerG

700002 teksaGyratinaS6DI 4 MDPE

024372 ralloCyratinaS52 2 citsalP

200472
DI/egnalFyratinaSrotpadA

gnittiFbraBesoH6
2 MDPE

452762
tiKgnittiFmm054/003

:fognitsisnoc

.oNtraP noitpircseD
-auQ
.n

lairetaM

337362
braBesoH6DItekcaJ

noitcennoC
2 PPyerG

923662 teksaGyratinaS525.9DI 4 MDPE

024372 ralloCyratinaS52 2 citsalP

097362
DI/egnalFyratinaSrotpadA

gnittiFbraBesoH525.9
2 MDPE

SEIROSSECCAREHTO

REBMUNTRAP EZISNMULOC NOITPIRCSED ETON

137362 003DI
nmuloCelbatsujdA

ylbmessAnoitazilibatS
enoN

237362 054DI
nmuloCelbatsujdA

ylbmessAnoitazilibatS
enoN

767362 09DI tiKyrosseccA
fotsiLroftnetnoCgnikcaPeeS

straP

867362 081DI tiKyrosseccA
fotsiLroftnetnoCgnikcaPeeS

straP

326362 003DI tiKyrosseccA
fotsiLroftnetnoCgnikcaPeeS

straP

340662 054DI tiKyrosseccA
fotsiLroftnetnoCgnikcaPeeS

straP
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ASSEMBLAGE of IK COLUMNS

1. Install the Inlet Port into the Lid.

Make sure that the Inlet Port has 2 O-rings: a small O-
ring #011 (5/16 x 7/16) for connecting to the standard 
Female Quick-Disconnect ports. and a large #116 O-
ring (3/4” x 15/16”), as shown.

Do not use wrench to tighten the Nut (3/4”-10) on the 
outside surface of the Lid

2. Install Central Mesh Screw through the Nylon mesh O-ring 
#108 (1/4 x 7/16) and the Lid as shown.

Do not over-tighten the wing-nut (1/4-28).

Nylon Mesh

Central Mesh Screw

Inlet Port

LID

3/4-10 Nut
Do not use wrench

1/4-28 Wing 
Nut



ASSEMBLAGE of IK COLUMNS

3. Press the Mesh into the distribution groove with an aid of a short piece of 1/8” (3-mm) Tygon or Silicon tubing (not supplied) while the 
Square O-ring is pressed into the O-ring groove. The tubing helps to prevent over-stretching of the Mesh by the O-ring.

4. Similarly, press down the O-ring over mesh at the opposite corner of the Lid, and then at about 90 degrees. Subsequently, work in the 
O-ring throughout the entire Lid perimeter. Make sure that the Mesh is securely set under the O-ring throughout the perimeter as well 
as under the Central Mesh Screw. 

1/8” tubing

Mesh

O-Ring

Lid

NOTES:

The installed mesh does not have to be wrinkle-free for all practical purposes. 

Replacement mesh and the O-rings can be ordered from Essential Life Solutions. However in emergency situations, Nylon 
mesh of any opening size can be acquired from any of many vendors and can be cut in-house to fit to the outer diameter of the 
O-ring groove on the Lid.

Similarly, use a slot on the column Stand to flat-cut a new O-ring from the 1/4”square cord stock. Glue the ends of the cord 
flush together in the same slot with Loctite® or any “Super” glue.



ASSEMBLAGE of IK COLUMNS

5. Into the Lower Lid, install (3/8”-16) threaded studs using 2 hex nuts (A, B).

6. Place the Barrel on the Lower Lid so that the Packing Port is located between the studs,

7. Place the Upper Lid so that the Inlet ports are located at the opposite sides of the column perimeter, as shown.

8. Tighten the lids together by holding wrenches on nuts A and C, working around the column perimeter and gradually increasing the 
force.

9. To open the column, hold the wrenches on nuts B and C.

A

B

C

Packing Port Plug

To replace the tip, use the tip from a 3-ml 
BD-syringe if needed   

Packing Port Adopter

Adopter connects to female Quick-
Disconnect® fitting for slurry packing.

Use replacement O-rings #011 (5/16 x 7/16)  
and #110 O-ring: (3/8” x 9/16”), if needed.



Recommended Setup for Slurry-Packing of IK Columns

V-1

Assemble the Column with the Packing Port Adopter attached 
to the Barrel.

Procure a pump capable of delivering AT LEAST ~ 0.5 CV per 
minute.

Install tubing and Valves as shown. For improved process 
control, use Pressure gauge in a 0-30 PSI (2 bar) range.

Tank #1: ensure that the intake tubing is SUBMERGED, e.g. 
use a rigid rod.

Tank #2: in order to prevent column draining dry, SUBMERGE 
both tubing tips or position them on the same level.

Pump

V-2



Recommended Slurry-Packing Procedure for IK Columns

1. Fill the column with PACKING BUFFER to verify proper column assemblage. Note: in most cases WATER can 
be used as a PACKING BUFFER. Tilting the column and reversing the pump flow can be used to replace all air 
out of the column. However, any residual air bubbles are usually squeezed out by the sorbent bed at the final 
stages of packing.

2. Place the sorbent into the Tank#1 and let it sediment in the Packing Buffer. Decant to remove fines and 
suspended air bubbles. Gently re-suspend to a homogenous 50-75% slurry. 

3. Pump the slurry at a flow rate AT LEAST ~ 2.5-FOLD FASTER than the projected operational flow of the 
column. Note: back-pressure might be the limiting factor for packing of the soft sorbents, e.g. of a 4% non cross-
linked Agarose.

4. IMPORTANT: once the sorbent bed fills the column, the back-pressure starts rising ABRUPTLY. Shut down the 
pump when the pressure is at 15 to30-PSI.  Note: over-pressuring of compressible sorbents might result in 
“fronting peaks”. A slow packing flow and/or insufficient final pressure might result in “tailing peaks”.

5. Close Valves V-1 and V-2. Relax the peristaltic pump to relieve the residual pressure in the tubing*.

6. Replace the Packing Port Adopter with the Packing Port Plug. Avoid trapping in air.

7. Connect the column to the chromatography skid. Verify proper packing by running HETP and peak asymmetry 
test.

*Note: In our experience, it is difficult to completely clean the tubing from the residual sorbent slurry. 
We suggest to either discard the tubing after the packing or label it for future re-use with the same 
sorbent.  



Un-Packing of IK Columns

1. Let the column drain. Do not pump air through 
for safety reasons!

2. Remove the Upper Lid and the Barrel. Scoop 
out the “sorbent cake”.
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