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Scaling down a separation on a longer length column to a shorter 
20 mm IS™ column begins with reducing the gradient times. In scaling the
gradient we are scaling the column volume. Keeping the column diame-
ters and flow rates constant, the ratio of the lengths of the columns are 
multiplied by the gradient time on the longer column to determine the new
gradient time.

To scale a gradient
L1 = Long column length
L2 = Short column length
tg1 = Gradient time on long column
tg2 = Gradient time on short column

Where column diameters and flow rate remain

constant
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EQUATION FOR SCALING DOWN THE GRADIENT TABLE

SCALING DOWN THE GRADIENT TABLE FOR IMPROVED THROUGHPUT

Our example shows that we have a
20 minute gradient, 25 minute cycle
time on a 4.6 x 150 mm column. 
It has been determined that the 
optimum flow rate for a 20 minute
gradient on this dimension column,
with an injection volume of 10µL is
1.4 mL/min.

The new gradient table can be 
calculated using the gradient table
equation. The 2.7 minute gradient
time has been established. This 
gradient method was run on the
20mm column with a flow rate of
mL/min. Same injection volume as
on the 150 mm column.
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GRADIENT TABLE

CONDITIONS

Column: XTerra® MS C18, 4.6 x 150 mm, 5µm

Mobile Phase A: Water

Mobile Phase B: Acetonitrile

Mobile Phase C: 100mM NH4HCO3, pH 10

Flow Rate: 1.4mL/min

Injection Volume: 10 µL

Sample Concentration: 20 µg/mL

Temperature: 30˚C

Detection: UV @ 254 nm

Sampling Rate: 5pts/sec

Filter: 0 (no filter)

Instrument: Alliance® 2695 with 966 PDA

Compounds

1. Caffeine
2. Aniline
3. N-Methylaniline
4. 2- Ethylaniline
5. 4-Nitroanisole
6. N-N-Dimethylaniline

A
U

0.00

0.02

0.04

0.06

0.08

0.10

Minutes
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

2
4

3

5
6

1

CONDITIONS

Column: XTerra® MS C18, 4.6 x 20 mm, IS ™, 3. 5µm

Mobile Phase A: Water

Mobile Phase B: Acetonitrile

Mobile Phase C: 100mM NH4HCO3, pH 10

Flow Rate: 3.0 mL/min

Injection Volume: 10 µL

Sample Concentration: 20 µg/mL

Temperature: 30˚C

Detection: UV @ 254 nm

Instrument: Alliance® 2695 with 966 PDA

NEW GRADIENT TABLE

INTRODUCTION
SCALING DOWN THE GRADIENT TABLE

Time Profile
(min) %A %B %C

0.0 80 10 10

20.0 50 40 10

21.0 80 10 10

25.0 80 10 10

Time Profile
(min) %A %B %C

0.0 80 10 10

2.7 50 40 10

2.8 80 10 10

3.3 80 10 10

Compounds

1. Caffeine
2. Aniline
3. N-Methylaniline
4. 2- Ethylaniline
5. 4-Nitroanisole
6. N-N-Dimethylaniline


