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ures 2-4 and the data of Thble I you can
see some examples of dre advantages and
disadvantages of changing particle size.
The resolution for tle run of Figure 2a
using a 150-mm long, 5-pr,m { column
definitely improved by changing to a 3-pm
packing material, as shown in Figure 3a.
Howwer, the smaller particles generated
higher back pressure, so the flow rare was
reduced and the run tim€ was increased.
Vhen the 3-l;,m 4 column used in Figure
3b was replaced with the 1.5-pm { one
generating the chromatogram of Figure 4a,
resolution again increased but at the cost
of trebling the pressure. Shortening the
column and adjusting the fow rate (Figure
4b) moved the separation close to the tar-
get resolution with a reasonable back pres-
sure, but this separation has no improve-
ment in run time.

My observations from my laboratory
and those I visit lead me to believe that the
5-pm particles still are the workhorse
packing for routine use. Many times ana-
lysts can improve resolution or shorten run

times by using 3-pm packing material.
\[hen available, I prefer the 3.5-pm parti-
cles over the 3.0-pm ones because they
allow use of column hardware that is less
prone to blockage and provide nearly the
same chromatographic performance as 3.0-
pm particles. Smaller particles, such as
1.5-pm do, arc avilable, but they are best
used for specialty applications such as sepa-
ration ofproteins or fast runs when a
short, low-plate number column can be
traded for speed.

Putting lt All Together
You can think ofresolution, pressure, and
run time as representing three corners of a
triangle, as shown in Figure 5. To make
gains in one parameter, you must sacrifice
the performance of one or both of the
other parameters. Figures 2-4, as summa-
rized in Thble I, illustrate these tradeoffs. If
resolution is held constanr, run time can
be reduced only at the expense ofpressure
(compare Figures 3b and 3c). If pressure is
kept approximately constant, resolution
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Figure 3: Inf luence of packing part icle size, column length, and f low rate on resolut ion. Condi-
t ions: (a) 150-mm long, 3-g.m do column operated at a 1-mUmin f low rate; (b) 100-mm long, 3-pm
do column operated at a l-mUmin f low rate; (c) 100-mm long, 3-pm do column operated at a
2-mUmin f low rate. Other condit ions are l isted in Table l ,  Same sample ai in Figure 2.




