
Numerous HPLC
grade silica materi-
als currently are
available in the
marketplace, but
these silicas differ
greatly from one
manufacturer to

another. Some of the most important factors
affecting the selectivity of a substrate are sur-
face area, pore volume, and pore diameter dis-
tribution. We have determined these physical
properties of our new Viva™ 300 Ångstrom silica,
and have compared this silica to other commer-
cially available 300Å silicas.

Of the silicas tested, Viva™ 300Å silica shows the
largest available surface area and the greatest
percentage of pores narrowly distributed around
a mean diameter of 300Å (Table I). These charac-
teristics ensure greater accessibility to larger
molecules, relative to other materials. They also
are important because silicas with excessive
numbers of pores smaller than 200Å can become
more easily fouled with larger molecular weight
debris, and silicas with excessive numbers of
pores larger than 500Å can be impractically frag-
ile for conventional HPLC applications.

Figure 1 depicts a typical porous silica particle.
In general, as the number of pores in a silica
increase, surface area and pore volume

increase. Also, as
pore width increas-
es, pore volume
increases. For a
fixed pore volume,
materials having
the smallest pore
diameters have the
largest available
surface area (Table
II). While smaller
pores (e.g., 60Å)
maximize retention
of small molecules,

larger pores are necessary when analyzing high-
er molecular weight analytes, such as proteins
and peptides, because retention will be maxi-
mized if an analyte can enter into the pores of
the material. Theoretically, the more pores to
which an analyte has access, the longer the
retention. For analytes with molecular weights
greater than 3000, silica materials with pore
diameters in the 250-350Å range, or larger,
should yield the highest retention. In addition, a
narrow pore diameter distribution is desirable,
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because this can aid in separating closely related
analytes that differ only slightly in hydrodynam-
ic size (size in solution). In developing Viva™ sili-
ca, we found some “wide pore” materials do
not possess sufficiently large pore volume in
the pore diameter range needed for effectively
separating large molecules.

Figure 1 A typical
porous silica substrate:
as the number of pores
increase, surface area

and pore volume
increase.

Table II  For a fixed pore volume, the smaller
the pores in a silica particle, the larger the sur-

face area.

PPoorree  DDiiaammeetteerr  ((ÅÅ)) SSuurrffaaccee  AArreeaa  ((mm22//gg))
60 300-600
100 150-300
200 75-150
300 50-75
500 30-40
1000 20-30

Table I  Viva™ silica has the highest percentage of available surface area from 200-300Å pores,
allowing the greatest interaction with large molecules.

TToottaall  SSuurrffaaccee  AArreeaa %%  ooff  TToottaall  SSuurrffaaccee  AArreeaa
SSiilliiccaa ((mm22//gg)) <<220000ÅÅ 220000--330000ÅÅ >>330000ÅÅ
Viva™ 300Å 128.0 2.5 67.3 30.2
(7) 300Å 51.8 65.6 18.5 15.9
(6) 300Å 87.2 53.6 22.2 24.2
(5) 300Å 105.8 56.3 22.3 21.4
(3) 300Å 83.5 40.5 24.5 35.0
(“B”) 200Å 231.5 66.1 33.1 0.8
(“B”) 300Å 118.1 8.3 34.3 57.4
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In addition to our Viva™ 300Å silica, we evaluated
300Å materials from five other vendors, and one
200Å material, determining pore characteristics
and surface area for each. We used nitrogen
gas porositometry, BET measurements1, and
BJH calculation2 to determine the surface area,

resented by 200-300Å pores. None of the other
materials evaluated comes close to the 67.3%
value obtained for Viva™ 300Å silica.

In selecting a wide pore material, it is important
to know the available surface area, the pore 
volume, and the pore diameter distribution,
because these are the critical factors in deter-
mining retention. The exceptionally large avail-
able surface area of Viva™ 300Å silica, and a
highly desirable pore volume and pore diameter
distribution, will help ensure effective retention
of peptides, proteins, or other large molecules,
making Viva™ 300Å products an excellent choice
for your analyses.
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pore volume, and pore diameter distribution of
each material. Figures 2 and 3 show the pore
volume and pore area for each material; Table I
indicates the available surface area for a given
pore diameter range. Viva™ 300Å silica shows,
by far, the greatest available surface area rep-

Figure 2 Pore volume vs pore diameter for commercial wide pore silicas (BJH desorption).
Only Viva™ silica has a sharp distribution around 300Å. (Change in scale for plots at right.)

Figure 3 Pore area vs pore diameter for commercial wide pore silicas (BJH desorption). 
Viva™ silica shows a highly desirable distribution. (Change in scale for plots at right.)

Viva™ Wide Pore C18 Columns 33..22mmmm  IIDD 44..66mmmm  IIDD
LLeennggtthh ccaatt..## pprriiccee ccaatt..## pprriiccee

55µmm  CCoolluummnnss
100mm 9514513 9514515
150mm 9514563 9514565
250mm 9514573 9514575

Viva™ Wide Pore Silica Columns

ordering note
For guard columns for Viva™ wide pore columns, refer
to our current catalog, or visit our website.

To order a 3.2mm or 4.6mm ID ccoolluummnn  wwiitthh  aa  TTrriiddeenntt™™

IInntteeggrraall  IInnlleett  FFiittttiinngg,, add “-700” to the catalog number
for the column.
Nominal additional charge

Example:
100mm x 4.6mm ID Viva™ Wide Pore C18 column with
Trident™ Integral Inlet Fitting: 9514515-700

33..22mmmm  IIDD 44..66mmmm  IIDD
LLeennggtthh ccaatt..## pprriiccee ccaatt..## pprriiccee

55µmm  CCoolluummnnss
100mm 9510513 9510515
150mm 9510563 9510565
250mm 9510573 9510575

free literature
HPLC Columns and
Accessories

General-purpose and unique special-purpose
columns, guard columns, column kits, and bulk
materials, plus instrument parts, innovative
tools, accessories, and many example chro-
matograms. Our five silicas have characteristics
tailored to meet specific analytical requirements.
Request lit. cat.# 59241B (100 pages).

11 - “B” 200Å
22 - “B” 300Å
33 - 300Å
44 - Restek 300Å

44 - Restek 300Å
55 - 300Å
66  - 300Å
77 - 300Å

44 - Restek 300Å
55 - 300Å
66  - 300Å
77 - 300Å

11 - “B” 200Å
22 - “B” 300Å
33 - 300Å
44 - 300Å

Viva™ wide pore silica packings are available in bulk. Please inquire: 800-356-1688 or 814-353-1300,
ext. 4, or contact your Restek representative.
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