
Introduction

The demand for shorter HPLC run times continues to increase for 
High-Throughput (HT) HPLC, liquid chromatography/mass spectrometry
(LC/MS), and LC/MS/MS, as well as for conventional LC applications. By
choosing shorter column lengths packed with smaller particles, analysis time can
be reduced dramatically while simultaneously maintaining column efficiency and
resolution. Until recently, the smallest, totally porous particles commonly avail-
able were either 3.5 or 3.0 µm in diameter. Now, Agilent Technologies manufac-
tures 1.8-µm totally porous particles, which deliver the resolving power and
efficiency expected from a 150-mm, 5-µm column in a 30-mm configuration. For
this investigation, the ZORBAX Eclipse XDB-C18 and ZORBAX StableBond SB-C18
bonded phases are used to demonstrate the outstanding performance of this
breakthrough in HT chromatography. 

Rapid Resolution HT HPLC Columns Provide Ultrafast, High Efficiency 
Separations

The chromatograms in Figure 1 compare the performance of  3.5 and  1.8-µm 
StableBond SB-C18 columns, each having the identical dimensions of 4.6 × 50 mm.
Since particle size is the only variable in this experiment, these data demon-
strate real differences in column efficiency. Both columns easily resolve this
four-component mixture in less than 1 minute; however, the efficiency of the
Rapid Resolution HT, 1.8-µm column is impressively superior. With 2x the effi-
ciency of the 3.5-µm column, the Rapid Resolution HT, 1.8-µm column consis-
tently provides 40% more resolving power. Moreover, a 5-µm column would
require a length of 150 mm to provide the same efficiency with a corresponding
three-fold increase in analysis time.
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• Reduce analysis time to seconds

with highest efficiency using com-
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• Obtain twice the efficiency of 
3.5-µm columns with equivalent
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first column choice as it provides
excellent performance over a
broad range of mobile phase con-
ditions for a wide variety of sample
types. Select StableBond-C18 for
an alternate selectivity and 
exceptional stability at low pH
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Rapid Resolution HT Provides Unmatched Performance 

Several other manufacturers have introduced HPLC columns packed with parti-
cles smaller than 3.0 µm, and a limited number of suppliers promote a 2-µm
product. With Agilent Technologies' breakthrough sub-2-µm particle technology,
ZORBAX leads the field with the highest performance HT columns in the indus-
try. In fact, Rapid Resolution HT columns provide up to 30% more efficiency 
compared to commercially available 2.5 and 2.0-µm columns, as illustrated in
Figure 2.

The Rapid Resolution HT Eclipse XDB-C18 column used here is the perfect first
choice for your everyday separation challenges, providing high resolution, rapid
throughput, as well as excellent peak shape, column lifetime, and column-to-
column reproducibility.

ZORBAX StableBond columns are an excellent option for alternate selectivity,
and are designed to provide outstanding stability at low pH, even at elevated 
temperatures.
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Rapid Resolution HT
4.6 × 50 mm, 1.8-µm particles 

Double column 
efficiency!

Mobile phase 

75% Methanol, 25% Water

Conditions

Columns ZORBAX StableBond-C18 Rapid Resolution HT
p/n 825975-902
ZORBAX StableBond-C18 Rapid Resolution 
p/n 835975-902

Flow rate 1.5 mL/min
Column temperature Ambient
Detection UV (254 nm)

Peak identification

Peak Compound

1 Uracil

2 Phenol

3 4-Chloro-Nitrobenzene

4 Toluene

Figure 1. Effect of particle size on column efficiency using ZORBAX Rapid Resolution
columns.
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Competitor A: C18
4.6 ⋅ 20 mm, 2.5 µm
Avg N = 163,900 N/m
Tf4 = 1.55

ZORBAX Rapid Resolution HT StableBond-C18
4.6 ⋅ 30 mm, 1.8 µm
Avg N = 212,516 N/m
Tf4 = 1.12

Competitor B: C12
4.0 ⋅ 20 mm, 2.0 µm
0.8 mL/min
Avg N = 188,150 N/m
Tf4 = 1.08

ZORBAX Rapid Resolution HT Eclipse XDB-C18
4.6 ⋅ 30 mm, 1.8 µm
1.0 mL/min
Avg N = 222,700 N/m
Tf4 = 1.08
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Mobile phase 

60% Methanol, 40 % Water

Peak identification

Peak Compound

1 Uracil

2 Phenol

3 4-Chloro-Nitrobenzene

4 Toluene

Conditions

Columns 2A: Competitor A: C18
2B: ZORBAX Rapid Resolution HT StableBond-C18 

p/n 823975-902
2C: Competitor B: C12
2D: ZORBAX Rapid Resolution HT Eclipse XDB-C18 

p/n 923975-902
Injection volume 1.0 µL
Flow rate 1.0 mL/min
Column temperature Ambient
Detection UV (254 nm)

Figure 2. Effect of using 1.8-µm particle ZORBAX columns on relative column 
efficiencies vs. competitive columns.
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