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Introduction

Miniaturisation of liquid chromatography in 

combination with mass spectrometry has 

several advantages including improvements 

in sensitivity, especially at low concentration 

levels and dramatically reduced solvent con-

sumption, compared to conventional HPLC or 

UHPLC. With further method optimisation, run 

time can also be reduced and therefore more 

solvent or time can be saved. 

To meet the requirements of MicroLC/

capillaryLC/NanoLC YMC offers capillary col-

umns especially designed to use with the cor-

responding chromatography systems.

✔ all YMC-phases available
✔ compatible with 
    Micro-/NanoLC/MS systems
✔ extremely low sample volumes        	
    and flow rates
✔ phases for RP, NP, and HILIC
✔ 1.9, 2, 3, and 5 µm particles
✔ lengths from 50 to 150 mm
✔ ID from 75 to 500 µm
✔ guard columns, usable for 
    trapping/desalting
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PRODUCT PHASE (silica-based unless stated) END-
CAPPED

USP
CLASS

NO.

PARTICLE 
SIZE
(µm)

PORE SIZE
(nm)

CARBON LOAD
(%C) pH TYPICAL APPLICATIONS

Re
ve

rs
ed

 P
ha

se
C3

0

Carotenoid proprietary polymeric bonding chemistry — — 3, 5 proprietary proprietary 2.0-7.5 isomeric carotenes, retinols, steroids, fat-soluble vitamins

C1
8

Triart C18 ExRS organic/inorganic hybrid particle yes L1 1.9, 3, 5 8 25 1.0-12.0 stereoisomers and hydrophobic analytes
Triart C18 pH stable and robust hybrid particle yes L1 1.9, 3, 5 12 20 1.0-12.0 acidic, neutral, basic compounds, ”versatile“ stationary phase
Pro C18

UltraHT

very low residual non-specific interactions

2 µm Pro C18 for fast and ultra fast separations
yes L1

3, 5

2
12 16 2.0-8.0 antioxidants, metabolites

Pro C18 RS high carbon load with polymeric bonding C18 yes L1 3, 5 8 22 1.0-10.0 acidic and basic compounds
Hydrosphere C18

UltraHT

can be used in 100% aqueous eluent

2 µm Hydrosphere C18 for fast and ultra fast separations
yes L1

3, 5

2
12 12 2.0-8.0 strong polar compounds, water-soluble vitamins

ODS-A one of the YMC’s international bestsellers yes L1 3, 5 12, 20, 30 17, 12, 7 2.0-7.5 general purpose phase
ODS-AM high performance C18 column for validated methods operation yes L1 3, 5 12 17 2.0-7.5 purines, phenols, PTC-amino acids, angiotensins, alkaloids
ODS-AQ ”hydrophilic“ endcapping, for 100% aqueous eluent systems yes L1 3, 5 12, 20 14, 10 2.0-7.5 strong polar compounds

J’sphere C18-family with differently controlled hydrophobicity for
 method development yes L1 4 8 22, 14, 9

(JH, JM, JL)
1.0-9.0 (JH)

2.0-7.5 (JM+JL) positional isomers, complexing agents, pharmaceuticals

ODS-AL traditional C18 for ”mixed mode“ separations no L1 5 12 17 2.0-7.5 tocopherols, fat-soluble vitamins, disinfectants
Polymer C18 polymethacrylate matrix, wide pH applicability — — 6 proprietary 10 2.0-13.0 phenols, anilines, quaternary amines

Triart C8 pH stable and robust hybrid particle yes L7 1.9, 3, 5 12 17 1.0-12.0 acidic, neutral, basic and chelating compounds, metabolites,
”versatile“ stationary phase

C8

Pro C8 C8, with very low residual non-specific interactions yes L7 3, 5 12 10 2.0-7.5 acidic, neutral, basic and chelating compounds, drugs and metabolites
C8 (Octyl) traditional C8 yes L7 3, 5 12, 20, 30 10, 7, 4 2.0-7.5 proteins and peptides, estrogens, general purpose phase
YMCbasic monomeric bonded chains of C8 and smaller — L7 3, 5 20 7 2.0-7.5 basic molecules w/o modifiers, anilines, alkaloids, antidepressants

Ph (Phenyl) monomeric bonded phenyl yes L11 3, 5 12, 30 9, 3 2.0-7.5 phenols, fullerenes, sweeteners
Triart Phenyl polymeric bonding phenyl butyl yes L11 1.9, 3, 5 12 17 1-10 pharmaceuticals, sweeteners

Triart PFP polymeric bonding PFP propyl no L43 1.9, 3, 5 12 15 1-8 halogenated and polar compounds

C4

Pro C4 C4, with very low residual non-specific interactions yes L26 3, 5 12 7 2.0-7.5 polar acidic, neutral, basic and chelating compounds, polar peptides
C4 (Butyl) traditional C4 yes L26 3, 5 12, 20, 30 7, 5, 3 2.0-7.5 biological separations, polar compounds
Protein RP high stability, good recovery rates yes L26 5 20 4 1.5-7.5 proteins, peptides
YMC-PAH proprietary bonding chemistry — — 3, 5 proprietary proprietary 2.0-8.0 polyaromatic hydrocarbons
TMS (C1) trimethyl silane — L13 3, 5 12, 30 4, 3 2.0-7.5 water-soluble vitamins

No
rm

al P
ha

se
 / H

IIL
IC PVA-SIL polyvinyl alcohol bonded on silica support — L24 5 12 — 2.0-9.5 proteins, phospholipids, retinoids, lipids

Polyamine II (PBMN) mixed secondary and tertiary amino derivative — — 5 12 — 2.0-7.5 malto-oligosaccharides, tocopherols, nucleotides, sugars
NH2 (Amino) primary amino derivate — L8 5 12 — 2.0-7.5 sugars, nucleotides, water-soluble vitamins
CN (Cyano) useful for SFC applications yes L10 3, 5 12, 30 7, 3 2.0-7.5 proteins, steroids, catechols

Triart-Diol HILIC versatile HILIC column — L20 1.9, 3, 5 12 — 2.0-10.0 peptides, proteins, malto-oligosacchardes
Diol (DN) versatile alternative to silica for normal phase separations — L20 5 6, 12 — 2.0-7.5 peptides, proteins, malto-oligosacchardes

SIL (Silica) ultra high purity, high mechanical stability — L3 3, 5 6, 12 — 2.0-7.5 small oganic molecules, fat-soluble vitamins, tocopherols

YMC capillary columns for 
MicroLC/NanoLC

Capillary columns for MicroLC/NanoLC
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Capillary columns for MicroLC/NanoLC

PRODUCT PHASE (silica-based unless stated) END-
CAPPED

USP
CLASS

NO.

PARTICLE 
SIZE
(µm)

PORE SIZE
(nm)

CARBON LOAD
(%C) pH TYPICAL APPLICATIONS

Re
ve

rs
ed

 P
ha

se
C3

0

Carotenoid proprietary polymeric bonding chemistry — — 3, 5 proprietary proprietary 2.0-7.5 isomeric carotenes, retinols, steroids, fat-soluble vitamins

C1
8

Triart C18 ExRS organic/inorganic hybrid particle yes L1 1.9, 3, 5 8 25 1.0-12.0 stereoisomers and hydrophobic analytes
Triart C18 pH stable and robust hybrid particle yes L1 1.9, 3, 5 12 20 1.0-12.0 acidic, neutral, basic compounds, ”versatile“ stationary phase
Pro C18

UltraHT

very low residual non-specific interactions

2 µm Pro C18 for fast and ultra fast separations
yes L1

3, 5

2
12 16 2.0-8.0 antioxidants, metabolites

Pro C18 RS high carbon load with polymeric bonding C18 yes L1 3, 5 8 22 1.0-10.0 acidic and basic compounds
Hydrosphere C18

UltraHT

can be used in 100% aqueous eluent

2 µm Hydrosphere C18 for fast and ultra fast separations
yes L1

3, 5

2
12 12 2.0-8.0 strong polar compounds, water-soluble vitamins

ODS-A one of the YMC’s international bestsellers yes L1 3, 5 12, 20, 30 17, 12, 7 2.0-7.5 general purpose phase
ODS-AM high performance C18 column for validated methods operation yes L1 3, 5 12 17 2.0-7.5 purines, phenols, PTC-amino acids, angiotensins, alkaloids
ODS-AQ ”hydrophilic“ endcapping, for 100% aqueous eluent systems yes L1 3, 5 12, 20 14, 10 2.0-7.5 strong polar compounds

J’sphere C18-family with differently controlled hydrophobicity for
 method development yes L1 4 8 22, 14, 9

(JH, JM, JL)
1.0-9.0 (JH)

2.0-7.5 (JM+JL) positional isomers, complexing agents, pharmaceuticals

ODS-AL traditional C18 for ”mixed mode“ separations no L1 5 12 17 2.0-7.5 tocopherols, fat-soluble vitamins, disinfectants
Polymer C18 polymethacrylate matrix, wide pH applicability — — 6 proprietary 10 2.0-13.0 phenols, anilines, quaternary amines

Triart C8 pH stable and robust hybrid particle yes L7 1.9, 3, 5 12 17 1.0-12.0 acidic, neutral, basic and chelating compounds, metabolites,
”versatile“ stationary phase

C8

Pro C8 C8, with very low residual non-specific interactions yes L7 3, 5 12 10 2.0-7.5 acidic, neutral, basic and chelating compounds, drugs and metabolites
C8 (Octyl) traditional C8 yes L7 3, 5 12, 20, 30 10, 7, 4 2.0-7.5 proteins and peptides, estrogens, general purpose phase
YMCbasic monomeric bonded chains of C8 and smaller — L7 3, 5 20 7 2.0-7.5 basic molecules w/o modifiers, anilines, alkaloids, antidepressants

Ph (Phenyl) monomeric bonded phenyl yes L11 3, 5 12, 30 9, 3 2.0-7.5 phenols, fullerenes, sweeteners
Triart Phenyl polymeric bonding phenyl butyl yes L11 1.9, 3, 5 12 17 1-10 pharmaceuticals, sweeteners

Triart PFP polymeric bonding PFP propyl no L43 1.9, 3, 5 12 15 1-8 halogenated and polar compounds

C4

Pro C4 C4, with very low residual non-specific interactions yes L26 3, 5 12 7 2.0-7.5 polar acidic, neutral, basic and chelating compounds, polar peptides
C4 (Butyl) traditional C4 yes L26 3, 5 12, 20, 30 7, 5, 3 2.0-7.5 biological separations, polar compounds
Protein RP high stability, good recovery rates yes L26 5 20 4 1.5-7.5 proteins, peptides
YMC-PAH proprietary bonding chemistry — — 3, 5 proprietary proprietary 2.0-8.0 polyaromatic hydrocarbons
TMS (C1) trimethyl silane — L13 3, 5 12, 30 4, 3 2.0-7.5 water-soluble vitamins

No
rm

al P
ha

se
 / H

IIL
IC PVA-SIL polyvinyl alcohol bonded on silica support — L24 5 12 — 2.0-9.5 proteins, phospholipids, retinoids, lipids

Polyamine II (PBMN) mixed secondary and tertiary amino derivative — — 5 12 — 2.0-7.5 malto-oligosaccharides, tocopherols, nucleotides, sugars
NH2 (Amino) primary amino derivate — L8 5 12 — 2.0-7.5 sugars, nucleotides, water-soluble vitamins
CN (Cyano) useful for SFC applications yes L10 3, 5 12, 30 7, 3 2.0-7.5 proteins, steroids, catechols

Triart-Diol HILIC versatile HILIC column — L20 1.9, 3, 5 12 — 2.0-10.0 peptides, proteins, malto-oligosacchardes
Diol (DN) versatile alternative to silica for normal phase separations — L20 5 6, 12 — 2.0-7.5 peptides, proteins, malto-oligosacchardes

SIL (Silica) ultra high purity, high mechanical stability — L3 3, 5 6, 12 — 2.0-7.5 small oganic molecules, fat-soluble vitamins, tocopherols
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MicroLC applications

Gluten in flour and cookies

Gluten can cause allergic responses and even 
celiac disease if an intolerance occurs. The 
intolerance level is often depending on the 
gluten variety, which is relevant to the use of 
oats having low effect on celiac suffers. 
So far, ELISA based on R5 antibody detection 
is used [1]. This assay can detect the pres-
ence of barley, rye and wheat, but cannot 
differentiate between them. It is not sensitive 
to oats. Further, it has the disadvantage of 
giving false positive or negative results due 
to either unspecific binding to the protein 
region or changes in the protein structure by 
processing. 
MicroLC-MS/MS using YMC-Triart C18 cap-
illary columns can not only detect gluten 
markers in processed food, but it can also 
distinguish between varieties. 
Here, five different flour samples including 
a gluten-free and a supermarket self raising 
flour were analysed for wheat peptide mark-

The comparison of separate extracts of several samples of wheat obtained from 
single variety grain samples, as well as a sample of gluten-free flour and the self 
raising flour obtained from a local supermarket.

ers. In all the flours except the gluten-free one, 
wheat peptide markers can be found.
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Column:	 YMC-Triart C18, 12 nm, 3 µm, 100 x 0.5 mm ID, 1/32” OD
Part No.:	 TA12S03-10J0RU
LC-System:		 Eksigent ekspert MicroLC 200
MS/MS-System:	AB SCIEX 5500 QTRAP, ESI
Temperature:	 40°C

Flow:	 25 µl/min (MicroLC)
Injection:	 10 µl
Eluent:	 A: H2O + 0.1% FAC
		 B: acetonitrile + 0.1% FAC
Gradient: 	 Time	 0 – 1 min	 6 min	 8 min	 9 min	 9.2 min	 12 min
	 % B	 5	 25	 95	 95	 5	 5

MicroLC applications

With the help of mircoLC-MS/MS it is further possible to detect markers in processed food 
and also distinguish between varieties. In the oat cookies, wheat and oats markers were 
detected while in the wheat cookies only wheat peptide markers were found. The gluten-free 
products were actually gluten free, as no markers where detectable.
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MicroLC applications

The calibration line obtained from the spiking of gliadin, a specific wheat protein, 
into gluten-free wheat from the range of 5–200 ppm for wheat peptide 3. Inlayed in 
the calibration line is the chromatogram for the 10 ppm spike of gliadin into gluten-
free flour. 

By courtesy of: Stephen Lock, AB SCIEX, Warrington (UK)
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Allergens in wine

In response to a wine survey, where casein 
was found in trace amounts (<2 ppm), the 
European Food Safety Authority (EFSA) con-
cluded, in 2011, that wine fined with casein, 
caseinate or milk products can cause adverse 
reactions in sensitive individuals [2]. In addi-
tion, a new EU legislation (concerning label-
ling) [3] pointed out that, if fining reagents 
such as casein, egg ovalbumin, etc are used 
in processing, methods for detection of these 
products in wine are needed.

With this MicroLC method using a YMC-Triart 
C18 capillary column various milk and egg 
markers can be detected simultaneously in 
white wine. Due to a detection limit below 
100 ppb, the requirements of detecting trace 
amounts are met. 

The initial results for column selection show a 
typical sensitivity increase of between 4 and 
12 fold in S/N-ratio when switching from high 
to micro flow. The results clearly demonstrate 

an improvement in sensitivity when moving to 
MicroLC which is not lost when the analysis 
time is further shortened to a runtime of 5.5 min
to speed up the analysis. In addition, the 
reduced analysis time also reduces solvent 
consumption through the use of MicroLC.

MicroLC applications
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Columns:	 	YMC-Triart C18, 12 nm, 3 µm,
	 50 x 0.5 mm ID, 1/32” OD (MicroLC)	
	 Kinetex XB-C18, 10 nm, 2.6 µm,
	 50 x 2.1 mm ID (HPLC)
Part No.:	 TA12S03-05J0RU
LC-System:		 Shimadzu Nexera XR (HPLC)
		 Eksigent ekspert MicroLC 200
MS/MS-System:	 AB SCIEX 5500 QTRAP, ESI
Temperature:	 40°C

Flow:	 300 µl/min (HPLC)
	 25 µl/min (MicroLC)
Injection:	 10 µl
Eluent:		 A: H2O + 0.1% FAC
		 B: acetonitrile + 0.1% FAC
HPLC Gradient:	 Time	 0 - 2	 8	 8.2- 9	 9.1 - 10
	 % B	 2	 60	 95	 2
MicroLC Gradient:	 Time	 0 - 0.3	 4	 4.1- 4.3	 4.4 – 5.5
	 % B	 2	 40	 95	 2

Comparison of HPLC vs. MicroLC using a white wine spiked with 1 ppm casein 
peptide (top) and an egg peptide (bottom).

MicroLC applications

conventional HPLC

conventional HPLC

MicroLC
YMC-Triart C18

sensitivity:
>8 fold

Casein peptide

Egg peptide

MicroLC
YMC-Triart C18

+
runtime
-50%

sensitivity:
>8 fold

+
runtime
-50%
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MicroLC applications

The LC-MS/MS approach has the additional advantage of being a potential multi allergen 
screen where different allergens, such as egg and milk, can be detected by a single method.

On the YMC-Triart C18 capillary column MicroLC-MS/MS analysis was performed. 
3 different white wines spiked with 0.5 ppm samples of milk and egg proteins were 
analysed. Furthermore, it was possible to detect and identify several milk and egg 
proteins in one run.

A casein peptide is spiked into a Sauvignon Blanc (0.05 – 2 ppm) to demonstrate 
linearity and sensitivity. Linearity is provided without use of any internal standards. 
The inset chromatogram for 50 ppb spiked sample demonstrates highest sensitivity. 

By courtesy of: Stephen Lock, AB SCIEX, Warrington (UK)
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MicroLC applications

Columns:	 YMC-Triart C18, 12 nm, 3 µm,
	 50 x 0.5 mm ID, 1/32” OD (MicroLC)
	 Kinetex XB-C18, 10 nm, 2.6 µm,
	 50 x 2.1 mm ID (HPLC)
Part No.:	 TA12S03-05J0RU
LC-System:	 Shimadzu Nexera XR (HPLC)
	 Eksigent ekspert MicroLC 200
MS/MS-System:	 AB SCIEX 5500 QTRAP, ESI

Veterinary drug residues in food

The levels and presence of veterinary drug 
residues in food of animal origin are legislated 
in the EU with limits often varying with the 
drug residue [4]. 
The MicroLC method on a YMC-Triart C18 
capillary column easily fulfils the requirements 
of the current EU legislation. A gain in signal 
by a factor of more than 8-fold when switching 
from high to micro flow for some components 
is observed. 
The chromatograms clearly demonstrate an 
improvement in sensitivity when moving to 
MicroLC. It is not lost when the analysis time 
of 10 min is further shortened to a run time of 
3.5 min to speed up the analysis. Furthermore, 
the cut in analyse time provides great poten-
tial of cost savings by up to 90% in regards 
to solvents.

Temperature:	 60°C
Flow:	 600 µl/min (HPLC)
	 30 µl/min (MicroLC)
Injection:	 2 µl
Eluent:	 A: H2O + 0.1% FAC
	 B: acetonitrile + 0.1% FAC
Enhanced Gradient: Time	 0 - 0.5	 1.7	 1.8 - 2.3	 2.4 - 3.5
	 % B	 2	 65	 100	 2

Comparison of 3 different 1 ppb standard solutions separated by a HPLC method 
using a Kinetex C18 column and the MicroLC method using a YMC-Triart C18 capil-
lary column.

Standard method Enhanced method

conventional HPLC MicroLC, YMC-Triart C18

runtime
-50%



13

MicroLC applications

The MicroLC/MS/MS approach has the additional advantage of being a potential drug resi-
due screen where different residues can be detected by a single method.

In the final analysis a total of 32 multiple reaction monitoring (MRM) transitions were 
evaluated for 15 veterinary drug residues over a 3.5 minute run time on the YMC-
Triart C18 capillary column. Milk and meat samples have been spiked at a 10 ppb 
level with standard compounds. The recoveries from meat were generally higher 
and it shows that recoveries are affected by the matrix.

Linearity and sensitivity of this method is demonstrated for Ampicillin from 0.05 – 50 ppb.
Linearity is provided without use of any internal standards. The inset chromatogram 
for a 0.5 ppb spiked sample demonstrates the high level of sensitivity.

By courtesy of: Stephen Lock, AB SCIEX, Warrington (UK)



YMC Europe GmbH · Phone: +49 (0) 2064 427-0 · Fax: +49 (0) 2064 427-222 · E-Mail: info@ymc.de · Website: www.ymc.de

14

pH stable and robust phases:
YMC-Triart

YMC-Triart is a material prepared using tight-
ly controlled particle formation technology 
which has been adapted from micro-reactor 
technology. This novel production process 
results in exceptionally narrow particle and 
pore size distributions.
With YMC-Triart, challenging pH, high tem-
peratures and even the use of 100% aqueous 
conditions are no longer a limitation to the 
day-to-day work in laboratories. Most impor-
tantly, due to its unique particle composition, 
balanced hydrophobicity and silanol activity 
are achieved which makes YMC-Triart a “First 
Choice” column in method development.
YMC-Triart is the ideal choice for use in cap-
illary columns. The versatile hybrid phases 
are available with 5 different chemistries and 
particle sizes of 3, 5 and even 1.9 µm. All 
specifications are valid for use in capillary 
columns.

Specifications

pH stable and robust columns

YMC-Triart 
C18

YMC-Triart 
C18 ExRS

YMC-Triart 
C8

YMC-Triart
Phenyl

YMC-Triart
PFP

YMC-Triart
Diol-HILIC

Base organic/inorganic silica

Stationary
phase

C18
(USP L1)

C18
(USP L1)

C8
(USP L7)

Phenyl
(USP L11)

Pentafluoro-
phenyl

(USP L43)

Diol
(USP L20)

Particle size 1.9, 3 and 5 µm

Pore size 12 nm / 120 Å 8 nm / 80 Å 12 nm / 120 Å 12 nm / 120 Å 12 nm / 120 Å 12 nm / 120 Å

Specific 
surface 360 m2/g 430 m2/g 360 m2/g 360 m2/g 360 m2/g 360 m2/g

Bonding polymeric type

Endcapping multi-stage
hybrid groups

multi-stage
hybrid groups

multi-stage
hybrid groups

multi-stage
hybrid groups

none none

Carbon load 20% 25% 17% 17% 15% —

pH range 1 ~ 12 1 ~ 12 1 ~ 12 1 ~ 10 1 ~ 8 2 ~ 10

Temperature
range

pH 1-7: 70 °C,
pH 7-12: 50 °C

pH 1-7: 70 °C,
pH 7-12: 50 °C

pH 1-7: 70 °C,
pH 7-12: 50 °C

50°C 50°C 50°C
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pH stable and robust columns

Flexibility in method development

Columns:	 YMC-Triart C18, 12 nm, 5 µm, 50 x 2.0 mm ID
Part No.:	 TA12S05-0502WT
Eluent:	 A)	 10 mM HCOOH for pH 2.9
		  10 mM HCOONH4 for pH 6.1
		  10 mM HCOONH4-NH3 for pH 9.9
	 B) organic solvent

On reversed-phase HPLC, pH and organic solvent are the most important factors to con-
trol retention and selectivity. Triart C18 delivers symmetrical peak shapes for all types 
of compounds. Moreover, this feature is independent from mobile phase pH and mobile 
phase condition. Chromatographers can choose the most optimal condition by combin-
ing various mobile phase conditions such as mobile phase pH, and types of organic 
solvent / buffer system.

Flow rate:	 0.2 ml/min
Temperature:	 25 °C
Detection:	 UV at 230 nm

* Application data by courtesy YMC Co., Ltd.
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pH stable and robust columns

Column bleeding, caused by the fragments of stationary phase, is the main reason for back-
ground noise and  restrictions on detection limits. No bleed is observed in the test of total ion 
current (TIC) measured by LC/MS with blank or with YMC-Triart C18.  So in terms of the signal/
noise ratio (S/N ratio), YMC-Triart C18 can be expect to not only reduce the background noise 
but to also increase the sensitivity of the analysis.

— YMC-Triart C18

— No column

LC/MS compatibility

Column:	 5 µm, 50 x 2.0 mm ID
Part-No.:	 TA12S05-0502WT
Eluent:	 A) water + 0.1% formic acid
	 B) acetonitrile + 0.1% formic acid
	 5% B (0-1 min), 5-100% B (1-5 min),
	 100% B (5-10 min), 100-5% B (10-10.1 min),
	 5% B (10.1-12.5 min)
Flow rate:	 0.4 ml/min
Temperature:	 40 °C
Detection:	 ESI positive, TIC (Mass Range: 50-1000)

Column:	 50 x 2.0 or 2.1 mm ID
Eluent:	 acetonitrile / water (60/40)
Detection:	 UV at 254 nm
Sample:	 Butylbenzoate
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Linear velocity (mm/sec)

2.7 µm
Ascentis Express
(Core-shell type)

2.6 µm
Kinetex C18
(Core-shell type)

1.7 µm
Kinetex C18 
(Core-shell type)

1.9 µm
YMC-Triart C18

Lower HETP means higher resolution!
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pH stable and robust columns

Lot. E

Lot. D

Lot. C

Lot. B

Lot. A

Lot. E

Lot. D

Lot. C

Lot. B

Lot. A
min17.515.012.510.07.55.02.50.0 min14.012.010.08.06.04.02.00.0

1
3

2
1 2

J091201Y J091201X

Excellent reproducibility of YMC-Triart phases is available even for the analysis for basic 
and coordination compounds which normally exhibit tailing and adsorption effects.

Basic compounds Coordination compounds

The reproducibility of packed columns is shown in terms of theoretical plate number (N) 
and tailing factor (Tf). YMC-Triart packed columns exhibit a very narrow range of variation.

Column:	 YMC-Triart C18, 5 µm, 150 x 3.0 mm ID
Part-No.:	 TA12S05-1503WT
Eluent:	 20 mM KH2PO4 (pH 6.9) / acetonitrile (65/35)
Flow rate:	 0.425 ml/min
Temperature:	 40 °C
Detection:	 UV at 235 nm

Column:	 YMC-Triart C18, 5 µm, 150 x 3.0 mm ID
Part-No.:	 TA12S05-1503WT
Eluent:	 acetonitrile / 0.1% H3PO4 (40/60)
Flow rate:	 0.425 ml/min
Temperature:	 40 °C
Detection:	 UV at 254 nm

Column:	 YMC-Triart C18, 5 µm, 150 x 4.6 mm ID
Part-No.:	 TA12S05-1546WT
Eluent:	 acetonitrile / water (40/60)
Flow rate:	 1.0 ml/min
Temperature:	 ambient
Sample:	 butyl benzoate
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* Application data by courtesy YMC Co., Ltd.
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Pharmaceutical columns

Columns for the pharmaceutical industry:
YMC-Pack ProFamily

YMC ProFamily is based on a silica with an 
extremely low metal content. Low metal con-
tent suppresses polar interactions, as metal 
impurities cause silanol groups to become 
more acidic. This ensures YMC ProFamily 
phases provide excellent resolution for a 
wide range of compounds, especially basic 
pharmaceuticals.
To minimise the unwanted interactions be-
tween residual silanols and the sample mol-
ecules that are responsible for asymmetric 
peaks, YMC utilises a proprietary, highly 
effective endcapping process.
Important for every chromatographer: YMC 
ensures that the physical properties e.g. par-
ticle size, pore size, metal content are ex-
tremely reproducible from LOT to LOT.

Specifications

Pro C18 Pro C8 Pro C4 Hydrosphere C18 Pro C18 RS

Particle size 2; 3; 5 µm 3; 5 µm 3; 5 µm 2; 3; 5 µm 3; 5 µm

Pore size 12 nm / 120 Å 8 nm / 80 Å

Surface area 330 m2/g 510 m2/g

Carbon content 16% 10% 7% 12% 22%

pH range 2.0 - 8.0 2.0 - 7.5 2.0 - 7.5 2.0 - 8.0 1.0 - 10.0
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Pharmaceutical columns

Selectivity Chart
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* Application data by courtesy YMC Co., Ltd.
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Solutions for polar substances

Solutions for polar substances
Today, HPLC is a widely used method of analysis 
for a vast number of compounds, due to its simplic-
ity and reproducibility of the method.

However, a fundamental difficulty exists: the low 
retention of polar analytes makes HPLC method 
development more demanding. Nevertheless, mod-
ern HPLC offers a range of options to the chroma-
tographer to overcome this problem.

YMC-Triart „AQ“
State of the art phase for polar analytes even under (U)HPLC-conditions with enhanced 
stability against

	 •	 pH 1-12
	 •	 temp. up to 70°C
	 •	 100% H2O

YMC-Pack ODS-AQ
The synonym for stability under aqueous conditions.

	 •	 “hydrophilic” C18
	 •	 balanced surface chemistry
	 •	 polar recognition
	 •	 metabolite recognition

Hydrosphere C18
A new, ultrapure silica base was introduced whilst adapting the surface chemistry to
maintain the “AQ”-type properties.

	 •	 “hydrophilic” C18 surface for enhanced polar recognition
	 •	 stable when used with 100% aqueous eluent
	 •	 no need for ion pair reagents
	 •	 addition of 2 μm particle size for Fast-LC (YMC-Pack UltraHT)

C18 under aqueous conditions
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Solutions for polar substances

	 1.	L-Ascorbic acid
		 2-glucoside
	 2.	L-Ascorbic acid
	 3.	D-Isoascorbic acid
	 4.	Nicotinic acid
	 5.	Nicotinamide
	 6.	D-(+)-Pantothenic
		 acid calcium salt
	 7.	Pyridoxal hydrochloride
	 8.	Pyridoxine hydrochlori-
de
	 9.	Folic acid
	10.	Thiamine hydrochloride
	11.	Cyanocobalamin
	12.	D-Biotin
	13.	Riboflavin

1

23
4

5

6 7
8 9

10
11

12 13

min17.51512.5107.52.5 50

1

23

4

5

6 7 8 9 11
12 13

min17.51512.5107.52.5 50

10

1

2 3

4

5

6 7 8

9,10

11
12 13

min17.51512.5107.52.5 50

YMC-Triart C18

Hydrosphere C18

YMC-Pack ODS-AQ

Retention behaviour

Column:	 3 µm, 150 x 3.0 mm ID
Part No.:	 TA12S03-1503WT
Eluent:	 A) 20 mM KH2PO4-H3PO4 (pH 2.8)
	 containing 5 mM CH3(CH2)5SO3Na
	 B) 20 mM KH2PO4-H3PO4 (pH 2.8) / acetonitrile (80/20)
	 containing 5 mM CH3(CH2)5SO3Na
Flow rate:	 0.425 ml/min
Temperature:	40°C
Detection:	 210 nm

Retention behaviour of water-soluble vitamins on three YMC ODS phases which can be 
used with 100% aqueous mobile phases is compared. The retention times and peak elu-
tion order for folic acid (peak 9), thiamine hydrochloride (peak 10) and cyanocobalamin 
(peak 11) are different for the three phases due to the balance of hydrophobicity and hy-
drogen bond capacity differing between the three phases.

YMC-Triart C18 “AQ” YMC-Pack ODS-AQ Hydrosphere C18

Particle size 1.9; 3; 5 µm 3; 5 µm 2; 3; 5 µm

Pore size 12 nm / 120 Å 12; 20 nm / 120: 200 Å 12 nm / 120 Å

Carbon
content

20% 14; 10% 12%

pH range 1.0 - 12.0 2.0 - 7.5 2.0 - 8.0

Specifications of AQ phases

* Application data by courtesy YMC Co., Ltd.
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Solutions for polar substances

HILIC

YMC-Triart
Diol-HILIC

YMC-Pack
Diol-NP

YMC-Pack
Polyamine II

YMC-Pack
NH2 (Amino)

Modification 1,2-Dihydroxypropyl
(USP L20)

1,2-Dihydroxypropyl
(USP L20)

Sec./tert. amines
Aminopropylsilane

(USP L8)

Particle sizes 1.9; 3; 5 µm 5 µm 5 µm 3; 5 µm

Pore size 12 nm / 120 Å
6; 12 nm /
60; 120 Å

12 nm / 120 Å 12 nm / 120 Å

Surface area 360 m2/g 450; 330 m2/g 330 m2/g 330 m2/g

pH range 2 ~ 10 2 ~ 7.5 2 ~ 7.5 2 ~ 7.5

Specifications of HILIC phases

YMC-Pack SIL
(Silica)

YMC-Pack
PVA-Sil

YMC-Pack
TMS (C1)

YMC-Pack
CN (Cyano)

Modification Silica
(USP L3)

Polyvinyl alcohol
(USP L24)

Trimethylsilane
(USP L13)

Cyanopropyl
(USP L10)

Particle sizes 3; 5 µm 5 µm 3; 5 µm 3; 5 µm

Pore size 6; 12; 20; 30 nm /
60; 120; 200; 300 Å

12 nm / 120 Å
12; 30 nm /
120; 300 Å

12; 30 nm /
120; 300 Å

Surface area 450; 330;
175; 100 m2/g

330 m2/g 330; 175 m2/g 330; 175 m2/g

pH range 2 ~ 7.5 2 ~ 9.5 2 ~ 7.5 2 ~ 7.5

•	 retention of extremely polar compounds

•	 reproducible chromatographic results

•	 very high LC/MS selectivity
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Columns for bioseparations

In the field of biochromatography,
phase selection is a key to success!

With the YMC’s “Column Selection Tool” for 
Bio-LC, stationary phase selection is almost 
too easy. As shown in the table (below), the 
C18 column with 12 nm pore size is suitable 
for small peptides up to a MW of 5000. The 
best efficiency for large peptides or small 
proteins can be obtained by using a C8 phase 
characterised by a 20 nm pore size whilst 
most proteins are eluted effectively on a C4 
column with 30 nm porosity. 

However, the separation may also be influ-
enced by the hydrophobicity of the peptide/
protein and the nature of the column’s bonded 
phase. Therefore, for initial method develop-
ment, it might be useful, in the first instance, 
to follow the arrow shown in the table for 
method optimisation.

Column selection tool

  : excellent,     : good,      : moderate

MW C18 C8 C4

12 nm    

20 nm    

30 nm    
100000

20000

5000

* Application data by courtesy YMC Co., Ltd.
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Columns for bioseparations

Comparison of peaks on C4 with 12 nm and 30 nm pore sizes

12 nm

12 nm

30 nm

30 nm

For smaller peptides a small pore size is more successful. Larger molecules are separated 
much better with larger pore sizes!

YMC-Triart
C18

YMC-Pack
Pro C18

YMC-Pack 
ODS-A

YMC-Pack
ODS-AQ

Hydrosphere
C18

Particle size 1.9; 3; 5 µm 2; 3; 5 µm 3; 5 µm 3; 5 µm 2; 3; 5 µm

Pore size
12 nm /
120 Å 

12 nm /
120 Å

12; 20; 30 nm /
120; 200; 300 Å

12; 20 nm / 
120; 200 Å

12 nm /
120 Å

Carbon
content

20% 17% 17; 12; 7% 14; 10% 12%

pH range 1.0 - 12.0 2.0 - 8.0 2.0 - 7.5 2.0 - 7.5 2.0 - 8.0

C18-Selectivities for peptides

YMC-Pack C8 YMCbasic YMC-Pack C4
YMC-Pack
Protein RP

Particle size 3; 5 µm 3; 5 µm 3; 5 µm 5 µm

Pore size
12; 20; 30 nm /
120; 200; 300 Å

20 nm /
200 Å

12; 20; 30 nm /
120; 200; 300 Å

20 nm / 
200 Å

Carbon
content

10; 7; 4% 7% 7; 5; 3% 4%

pH range 2.0 - 7.5 2.0 - 7.5 2.0 - 7.5 1.5 - 7.5

C8- and C4-Selectivities for peptides and proteins
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Columns for bioseparations

Peptides

Column:	 YMC-Triart C18 (5 µm, 12 nm) 150 x 2.0 mm ID
Part No.:	 TA12S05-1502WT
Eluent:	 A) water / TFA (100/0.1)
	 B) acetonitrile / TFA (100/0.1)
Gradient:	 20%-45% B (0-25 min)

	 1.	 Oxytocin	 (MW:	 1,007)
	 2.	 Met-Enkephalin	 (MW:	 574)
	 3.	 Leu-Enkephalin	 (MW:	 556)
	 4.	 Neurotensin	 (MW:	 1,673)
	 5.	 g-Endorphin	 (MW:	 1,859)
	 6.	 b-Endorphin	 (MW: 	3,465)

Flow rate:	 0.2 ml/min
Temperature:	 37 °C
Detection:	 UV at 220 nm
Injection:	 2 µl (0.075  0.25 mg/ml)

Column:	 YMCbasic (5 µm) 150 x 2.0 mm ID
Part No.:	 BA99S05-1502WT
Eluent:	 A) water / TFA (94/6)     B) acetonitrile / TFA (100/0.1)
Gradient:	 5-35% B (0-50 min), 35-45% B (50-55 min),
	 45% B (55-60 min)

0 10 20 30 40 50

0

20

40

60

80

mAU

60 min

Lysyl endopeptidase digest of BSA (5 mg/mL; 37°C, 24 h)

* undigested BSA

Peptide mapping

Flow rate:	 0.2 ml/min
Temperature:	 37 °C
Detection:	 UV at 220 nm
Injection:	 1 µl

Examples of Peptide and Protein Applications
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Speciality column

Speciality column:
YMC Carotenoid (C30)

The YMC Carotenoid (C30) stationary phase 
provides sufficient phase thickness to en-
hance interaction with long chained mol-
ecules. Therefore, geometric and positional 
isomers of conjugated double bonding sys-
tems are recognised and resolved by the YMC 
Carotenoid phase. 
YMC Carotenoid can also be used for various 
analytes, including polar carotenes, polar and 
nonpolar xanthophylls, steroids, retinols and 
fat-soluble vitamins. The phase is an excellent 
choice for LC-MS applications. 

Specifications

Specification

Particle Size 3; 5 µm

Pore Size proprietary

Surface area proprietary

Carbon content proprietary

Recommended 
pH range 2.0 - 7.5

Applications
YMC30 columns are successfully used in the food industry, for the analysis of vitamin for-
mulations, in environmental analysis, and for the control of algal growth. Other potential ap-
plications include the separation of prostaglandins and leucotrienes.
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Normal phase chromatography

Columns for
normal phase chromatography

Whilst historically it was the earliest form of 
HPLC, normal phase analytical separations 
are currently receiving less attention due to 
the belief that it is complicated and unpredict-
able. However, normal phase chromatography 
is a powerful tool for the separation of posi-
tional isomers that are difficult to separate in 
reversed phase mode. Due to a rigid surface, 
compared to the more flexible carbon chains 
of reversed phases, the analytes are influ-
enced by well-defined steric interaction with 
polar groups. 
YMC offers columns packed with non-bond-
ed silica or with silica gel modified with polar 
groups.

YMC-Pack SIL
(Silica)

YMC-Pack
PVA-Sil

YMC-Pack
CN (Cyano)

YMC-Pack
Diol-NP

Modification Silica
(USP L3)

Polyvinyl alcohol
(USP L24)

Cyanopropyl
(USP L10)

1,2-Dihydroxypropyl
(USP L20)

Particle sizes 3; 5 µm 5 µm 3; 5 µm 5 µm

Pore size 6; 12; 20; 30 nm /
60; 120; 200; 300 Å

12 nm / 120 Å
12; 30 nm /
120; 300 Å

6; 12 nm /
60; 120 Å

Surface area 450; 330;
175; 100 m2/g

330 m2/g 330; 175 m2/g 450; 330 m2/g

pH range 2 ~ 7.5 2 ~ 9.5 2 ~ 7.5 2 ~ 7.5

Specifications

YMC-Pack
Polyamine II

YMC-Pack
NH2 (Amino)

YMC-Pack
TMS (C1)

Modification Sec./tert. amines
Aminopropylsilane

(USP L8)
Trimethylsilane

(USP L13)

Particle sizes 5 µm 3; 5 µm 3; 5 µm

Pore size 12 nm / 120 Å 12 nm / 120 Å
12; 30 nm /
120; 300 Å

Surface area 330 m2/g 330 m2/g 330; 175 m2/g

pH range 2 ~ 7.5 2 ~ 7.5 2 ~ 7.5
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YMC capillary column hardware

All YMC phases are available in capillary columns. They are compatible with all Nano-/Mi-
croLC/MS systems. Capillary columns are suitable for extremely low sample volumes and 
low flow rates. They are available either with 1/16” connections (10-32 thread) or with 1/32” 
connections (6-40 thread).

Pressure stability
Pressure stability of the phase is dependent on particle size:
2/3 µm:	 550 bar / 7,975 psi
1.9 µm:	 600 bar / 8,700 psi.
The hardware is pressure rated at
690 bar / 10,000 psi.

Guard columns
Guard columns are recommended for chal-
lenging matrices or for the use as trapping 
columns.

Capillary columns

1/16” Guard column 5 mm x 300 μm

Column hardware
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Column hardware

Guard columns are connected directly to the analytical column using the column couplers 
supplied.

1/16” Guard column coupled to a 1/16” analytical column

1/32” Guard column coupled to a 1/32” analytical column

Column coupler
A column coupler is supplied with every 
pack of capillary guard cartridges to guaran-
tee the optimum connection with low dead 
volume. A polymer-based (PCTFE) coupler 
is provided for 1/16” columns (right), while a 
stainless steel coupler is provided for 1/32” 
columns (left). Every coupler can be pur-
chased separately if required.

1/32” (top), 1/16” (bottom) 
Column coupler
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Dimensions and part numbers

Ordering information

YMC capillary columns are available with 1/16” (10-32 thread) or with 1/32” (6-40 thread) 
connections. All column part numbers indicate the connection size by use of additional ter-
minal letters:

1/16” fittings end with AU 			   1/32” fittings end with RU

The specific part number for a given column consists of two parts describing chemistry and 
dimension/hardware details. Both parts of the part number can be taken from the tables 
below:

First part (chemistry) of the part number

YMC-Triart Columns

Description Partial 
Part No.

YMC-Triart C18 ExRS, 8 nm, 1.9 µm TAR08SP9

YMC-Triart C18 ExRS, 8 nm, 3 µm TAR08S03

YMC-Triart C18 ExRS, 8 nm, 5 µm TAR08S05

YMC-Triart C18, 12 nm, 1.9 µm TA12SP9

YMC-Triart C18, 12 nm, 3 μm TA12S03

YMC-Triart C18, 12 nm, 5 μm TA12S05

YMC-Triart C8, 12 nm, 1.9 μm TO12SP9

YMC-Triart C8, 12 nm, 3 μm TO12S03

YMC-Triart C8, 12 nm, 5 μm TO12S05

YMC-Triart Diol-HILIC, 12 nm, 1.9 μm TDH12SP9

YMC-Triart Diol-HILIC, 12 nm, 3 μm TDH12S03

YMC-Triart Diol-HILIC, 12 nm, 5 μm TDH12S05

YMC-Triart PFP, 12 nm, 1.9 μm TPF12SP9

YMC-Triart PFP, 12 nm, 3 μm TPF12S03

YMC-Triart PFP, 12 nm, 5 μm TPF12S05

YMC-Triart Phenyl, 12 nm, 1.9 μm TPH12SP9

YMC-Triart Phenyl, 12 nm, 3 μm TPH12S03

YMC-Triart Phenyl, 12 nm, 5 μm TPH12S05

YMC Pro Family columns

Description Partial 
Part No.

YMC-UltraHT Pro C18, 12 nm, 2 µm AS12S02

YMC-Pack Pro C18, 12 nm, 3 µm AS12S03

YMC-Pack Pro C18, 12 nm, 5 µm AS12S05

YMC-UltraHT Hydrosphere C18,
12 nm, 2 µm

HS12S02

Hydrosphere C18, 12 nm, 3 µm HS12S03

Hydrosphere C18, 12 nm, 5 µm HS12S05

YMC-Pack Pro C8, 12 nm, 3 µm OS12S03

YMC-Pack Pro C8, 12 nm, 5 µm OS12S05

YMC-Pack Pro C4, 12 nm, 3 µm BS12S03

YMC-Pack Pro C4, 12 nm, 5 µm BS12S05

YMC-Pack Pro C18 RS, 8 nm, 3 µm RS08S03

YMC-Pack Pro C18 RS, 8 nm, 5 µm RS08S05

Important Note:
For use with Ekisgent Micro- and NanoLC systems, order columns with 1/32” (6-40 thread) 
end-fitting and use either, Eksigent 6/40 fitting p/n 5019621 or VALCO p/n ZNF.5FPK.



31

Dimensions and part numbers

Ordering information

A selection of other YMC columns*

Description Partial 
Part No.

YMC-Pack ODS-A, 20 nm, 5 µm AA20S05

YMC-Pack ODS-A, 30 nm, 5 µm AA30S05

YMC-Pack ODS-AQ, 12 nm, 5 µm AQ12S05

YMC-Pack ODS-AQ, 20 nm, 5 µm AQ20S05

J'sphere H80, 8 nm, 4 µm JH08S04

J'sphere M80, 8 nm, 4 µm JM08S04

J'sphere L80, 8 nm, 4 µm JL08S04

YMC-Pack C8 (Octyl), 20 nm, 5 µm OC20S05

YMC-Pack C8 (Octyl), 30 nm, 5 µm OC30S05

YMCbasic, 20 nm, 3 µm BA99S03

YMCbasic, 20 nm, 5 µm BA99S05

YMC-Pack C4 (Butyl), 20 nm, 5 µm BU20S05

YMC-Pack C4 (Butyl), 30 nm, 5 µm BU30S05

YMC-Pack Ph (Phenyl), 12 nm, 5 µm PH12S05

YMC-Pack Ph (Phenyl), 30 nm, 5 µm PH30S05

YMC Carotenoid (C30), 3 µm CT99S03

YMC Carotenoid (C30), 5 µm CT99S05

Description Partial 
Part No.

YMC-Pack TMS (C1), 12 nm, 5 µm TM12S05

YMC-Pack TMS (C1), 30 nm, 5 µm TM30S05

YMC-Pack CN (Cyano), 12 nm, 5 µm CN12S05

YMC-Pack CN (Cyano), 30 nm, 5 µm CN30S05

YMC-Pack Diol-NP, 6 nm, 5 µm DN06S05

YMC-Pack Diol-NP, 12 nm, 5 µm DN12S05

YMC-Pack Diol-NP, 20 nm, 5 µm DN20S05

YMC-Pack Diol-NP, 30 nm, 5 µm DN30S05

YMC-Pack NH2 (Amino),
12 nm, 5 µm NH12S05

YMC-Pack Polyamine ll, 12 nm, 5 µm PB12S05

YMC-Pack PVA-Sil, 12 nm, 5 µm PV12S05

YMC-Pack SIL (Silica), 6 nm, 5 µm SL06S05

YMC-Pack SIL (Silica), 12 nm, 5 µm SL12S05

YMC-Pack SIL (Silica), 20 nm, 5 µm SL20S05

YMC-Pack SIL (Silica), 30 nm, 5 µm SL30S05

YMC-Pack SIL (Silica), 30 nm, 5 µm SL30S05

*Other YMC phases are available on request

Second part (dimension/hardware) of the part number

Column 
ID

[µm]

Fitting
[inch]

Column length 5 mm
[guard 

column]50 mm 75 mm 100 mm 150 mm

75 1/32 -05E8RU -L5E8RU -10E8RU -15E8RU —

100 1/32 -05F0RU -L5F0RU -10F0RU -15F0RU —

300 1/32 -05H0RU -L5H0RU -10H0RU -15H0RU -E5H0RU

500 1/32 -05J0RU -L5J0RU -10J0RU -15J0RU -E5J0RU

75 1/16 -05E8AU -L5E8AU -10E8AU -15E8AU —

100 1/16 -05F0AU -L5F0AU -10F0AU -15F0AU —

300 1/16 -05H0AU -L5H0AU -10H0AU -15H0AU -E5H0AU

500 1/16 -05J0AU -L5J0AU -10J0AU -15J0AU -E5J0AU

Example: Triart C18, 12 nm, 5 μm, 100 mm x 300 μm, 1/16” => TA12S05-10H0AU
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Trademarks

The following brands, trademarks, or service marks are the property of the listed company 
and/or its subsidiaries. Every effort has been taken to ensure this list is accurate at the time 
of printing this brochure.

Kinetex is a trademark of Phenomenex
ekspert is a trademark of Eksigent
Ascentis Express is a trademark of Sigma-Aldrich
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Karasuma Nisiiru Gojo-dori Shimogyo-ku,
Kyoto 600-8106 Japan
TEL. +81(0)75-342-4515, FAX +81(0)75-342-4550
www.ymc.co.jp

          America, Inc.
941 Marcon Boulevard Suite 201
Allentown, PA18109 USA
TEL. +1-610-266-8650, FAX +1-610-266-8652
www.ymcamerica.com

          Europe GmbH
Schöttmannshof 19
D-46539 Dinslaken
Germany
TEL. +49(0)2064/427-0, FAX +49(0)2064/427-222
www.ymc.de

          India Pvt. Ltd.
A-154, Eros Boulevard Hilton Hotel Complex Plot 
No.13-B, District Centre Mayur Vihar Phase-I 
New Delhi-110091 India
TEL. +91-11-45041601;45041701, FAX +91-11-45041901
www.ymcindia.com

          Co., Ltd. Shanghai Rep. Office
Far East International Plaza A2404
No. 319 Xianxia Road, Shanghai 200051
P.R. China
TEL. +86-21-6235-1388, FAX +86-21-6235-1398
www.ymcchina.com

          Korea Co., Ltd.
#208, Owners Tower, 16-5, Sunae-dong,
Bundang-gu, Seongnam-si, Gyeonggi-do,
463-825 Korea
TEL. +82-31-716-1631, FAX +82-31-716-1630
www.ymckorea.com

          Taiwan Co., Ltd.
3F, No. 1353, Zhongzheng Rd.,
Taoyuan City, Taoyuan Country 330,
Taiwan (R.O.C.)
TEL. +886-3-2150-630, FAX +886-3-2150-286
www.ymctaiwan.com

YMC MicroLC 01/15_EN

          Singapore Tradelinks Pte. Ltd.
6 Indus Road, #13-09 Emerald Park, Tower 1,
Singapore 169588 
TEL.+65-9023-7617
www.ymc.sg

Norleq - Equipamentos e serviços, Lda
Largo José Moreira da Silva, 11-1º

4000-312 Porto.
Phone: +351 222081483 · Fax: +351 222081768

E-Mail: info@norleq.com · www.norleq.com


