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EApplication Note -- 58

Design Characteristics Impact Applications
Instrument Type: 2900,2000,2010
Technique: Chemisorption

Chem sorption is a highly
speci alized branch of

mat eri al s anal ysis, and thus,
requires highly specialized
equi prent. Unli ke surface area
anal yzers and porosi neters,
chem sorption anal yzers nust
exam ne chem cal reactions.

Si nce these reactions may

i nvol ve corrosive gases, harsh
demands are placed on the

anal yzer itself. Perhaps the
foll owing discussion will help
clarify these and ot her

consi derations that inpact the
utility of chem sorption

anal yzers.

St ai nl ess Steel Tubing

The type of tubing used in
chem sorption anal yzers has a
direct inpact on the type of
anal ysis that can be
perfornmed. Stainless steel
tubi ng, for exanple, is

i npervious to the corrosive
gases, (nanmely H2S, NH3, SO2Z,
and NO). This allows the
scientist to carry out many
types of anal yses including
determ nation of active site
density, acid sites by anmmonia
titration, catalyst lifetines,
and catal yst regeneration.

Copper tubing has a different
i npact on the scientist's



wor k. Copper will corrode when
using the corrosive gases.
Utimately, the corrosion
process interferes with the
analysis in that the data wll
i ncorporate sone unspecified
amount of chem sorbed species
fromthe copper tubing. This
shows up in the graphs as

del ayed and di storted peaks.
Under these circunstances, the
types of analysis that can be
perforned are severely
[imted.

Degassing In Situ

Most chem sorption studies are
especially sensitive to air
contam nati on. Even a smal
amount of oxygen, like a few
parts per mllion, wll
reoxi di ze a reduced (degassed)
sanpl e and cause fal se data.
This occurs if the preparation
and anal ysis ports are
separated. Sinply noving the
sanpl e tube fromthe
preparation port to the

anal ysis port introduces sone
anount of air and reoxidizes
the sanple just prior to

anal ysi s.

Sonme anal yzers use a one-port
desi gn al |l owi ng sanpl e
preparation to occur in situ.
By turning a valve, the
preparation port is converted
into an anal ysis port, thus
preventing air contam nation.
This neans critical

chem sorption studies
requiring thoroughly degassed
sanpl es can be accurately
pref ormed.



Cali bration

Chem sorption anal yzers can be
calibrated by either a manual
syringe or by a built-in
calibration |oop. The
significance of these methods
lies in the degree to which
they contri bute conveni ence
and accuracy.

For instance, calibrating by
syringe injection is sinple
enough to perform but

hazar dous when usi ng noxi ous
gases |i ke CO and NO. The
operator either siphons the
gas from an air-borne stream
or uses a septum<l197>both

met hods are potentially
dangerous. Taki ng precautions
agai nst exposure to the gas
add i nconveni ence to the
techni que. Al so, this nethod
is difficult to reproduce
precisely in that an accurate
vol une i s dependent upon the
hand-t o- eye coordi nati on of

t he operator.

The built-in calibration | oop
sol ves the problens associ at ed
with syringe calibration. Use
of noxi ous gases i s not
restrictive since the
calibration involves a cl osed
| oop. Gas cannot escape into
the air. Furthernore, this
met hod supports chem sorption
studi es that require exact

cal i brati ons each and every
time as is necessary for nost
R&D applications.

Thernostatically Controll ed



Thermal Conductivity Detectors
(TCDs) are designed to respond
to slight changes in the
concentration of a given gas
m xture. The degree of change
wll reflect the anount of gas
adsorbed by the sanple. But,
the TCDs are so sensitive to

t enper ature changes that they
wi |l also respond to changes
in anmbi ent or room

t enperature. Consequently,

t hese anbi ent tenperature
fluctuations can interfere
with the anal ysis.

A change in room tenperature
during a working day results
in a tenperature-induced
drift; that is, the baseline
shifts downward or upward.
Dat a generated from an of fset
baseline is not useful.

- Chem sorption anal yzers
designed with thernostatically
controlled TCDs maintain a

| evel ed baseline so that the
scientist can focus on the
anal ysis instead of the
basel i ne.
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