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(54) CAPILLARY STABILIZER FOR A LIQUID SAMPLE

(67)  Acapillary stabilizer for a liquid sample, consist-
ing of a capillary and a supporting element (a holder)
being characteristic in that the capillary (1) is made of
borosilicate glass and has a length in the range from 35.0
to 60.0 mm, an outer diameter in the range from 6.5 to
10.0 mm, and an inner diameter in the range from 1.2 to
1.8 mm. In the upper portion of the capillary there is a
widening (2), which in its inlet portion has a diameter in
the range of from 4.0 to 8.0 mm, and a heightin the range
offrom 5.0 to 10.0 mm. In the lower portion of the capillary
there is a widening (3) with a diameter of its base in the
range of from 3.0 to 3.5 mm and a height in the range of ‘
from 0.7 to 1.0 mm. On the outer perimeter of the upper - i,
outlet of the capillary a chamfer (4) is made having a ! L
depth in the range of from 0.3 to 0.5 mm, simultaneously
the capillary is placed in a supporting element (a holder)
(5). Preferably, the capillary (1) has a funnel-shaped wid-
ening (4) in its upper portion. Preferably, the capillary (1)
has a conical widening (3) in its lower portion.

Preferably, the holder (5) that is designed for oper-
ation at a room temperature is made of plastic. Prefera-
bly, the plastic from which the holder (5) is made is or-
ganic glass. Preferably, the holder (5) in the high-tem-
perature variant is made of metal. Preferably, the metal
from which the holder (5) is made is aluminum. Prefera-
bly, the holder (5) has a cylindrical hollow recess (6) at
the bottom. Preferably, the holder (5) has a conical hollow
recess (7) on the bottom located around the opening
through which the capillary (1) passes.
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Description

[0001] The invention relates to a capillary stabilizer for
a liquid sample designed for recording of infrared spectra
of volatile liquids by the Attenuated Total Reflectance
Infrared (ATR-FTIR) technique.

[0002] From u.sS. patent  specification  of
US8223429B2 an auxiliary tool for testing samples is
known that consists of a platform mounted on a stage of
a microscope that is designed for ATR mode measure-
ments, which platform includes a mounting element lo-
cated on the platform and a sample holding element that
is also located on the platform, wherein the holding ele-
ment is movable to a limited extend relative to the stage
and it is located below an ATR crystal.

[0003] A solution known from the manufacturer's Perk-
inElmer brochure (available at the address ht-
tps://www.sdscience.at/wordpress/wp-content/up-
loads/2019/04/ L105023.pdf) is based on use of a stain-
less steel tube with an outer diameter of 7 mm and an
inner diameter of 3 mm and a height of a few millimeters,
which tube is centered coaxially with respect to an ATR
crystal by means of a high-pressure arm. Once the tube
is positioned, a sample is introduced into the tube (on a
surface of the crystal). When measuring spectra of par-
ticularly volatile liquids the manufacturer recommends
positioning the high-pressure arm over the tube and
pressing down on a tip, to reduce evaporation.

[0004] A solution known from the manufacturer’'s Pike
Technologies brochure (available online at ht-
tps://www.piketech.com/wp-content/uploads/PIKE-
Technologies_GladiATR.pdf) consists of a thin disk with
a funnel-shaped cavity on the bottom of which an opening
having a dimeter of 3 mm is located (Liquids Retainer -
an element that prevents a sample from spilling over a
surface of an ATR stage), a cover to inhibit evaporation
ofa sample (Volatiles Cover) and a U-shaped bridge that
serves to centering an accessory and to tighten it when
pressed with the high-pressure arm of the apparatus.
[0005] The solutions presented above do not protect
a sample from contact with air, which can affect its com-
position, require the use of a high-pressure arm, and
make it difficult - or impossible - to observe the sample
as it comes into contact with the crystal.

[0006] The essence of an inventive capillary stabilizer
for a liquid sample, that stabilizer consists of a capillary
and a supporting element (a holder), is that the capillary
is made of borosilicate glass and it has a length in the
range of from 35.0 to 60.0 mm, an outer diameter in the
range of from 6.5 to 10.0 mm, and an inner diameter in
the range of from 1.2 to 1.8 mm. In an upper portion of
the capillary there is a widening (extension), which in its
inlet portion has a diameter in the range of from 4.0 to
8.0 mm and a height in the range of from 5.0 to 10.0 mm.
In a lower portion of the capillary there is located a wid-
ening having a diameter of its base in the range of from
3.0 to 3.5 mm and a height in the range of from 0.7 to
1.0 mm, whereas a chamfer is provided on an outer pe-
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rimeter of an upper outlet of the capillary having a depth
in the range of from 0.3 to 0.5 mm. Simultaneously, the
capillary is placed in a supporting element (a holder).
[0007] Preferably, the capillary atits upper portion has
a widening of a funnel-shape.

[0008] Preferably, the capillary in its lower portion has
a widening of a conical-shape.

[0009] Preferably, the holder is made of plastic.
[0010] Preferably, the plastic of which the holder is
made is organic glass.

[0011] Preferably, the holder is made of metal.
[0012] Preferably, the metal of which the holder is
made is aluminum.

[0013] Preferably, the holder has a cylindrical hollow
recess at the bottom.

[0014] Preferably, the holder has a conical hollow re-
cess located at the bottom thereof around the opening
through which the capillary passes.

[0015] The inventive solution ensures that the effect of
changes in concentrations of analyzed samples caused
by evaporation of their volatile components from the ATR
crystal attachment during the measurement and by
chemical transformations associated with a contact of
the sample with atmospheric oxygen is eliminated. This
makes it possible to record a large number of scans (in-
creasing in the measurement time), which significantly
improves a quality of IR spectra as a result of maximizing
the signal-to-noise ratio (spectrum smoothing effect).
This, in turn, enables observation of absorption bands
having low intensity, and thus allows for an in-depth anal-
ysis of spectra.

[0016] The solution relates to the field of molecular
spectroscopy as one of the branches of instrumental
analysis and can be used in recording of IR spectra of a
high quality of problematic analytical samples in the form
of, among others, volatile compounds/mixtures or those
containing volatile components, such as crude oil, low-
boiling petroleum fractions and their mixtures (e.g. motor
gasoline, aviation fuels), volatile solvent-based solutions
(mixtures), extracts containing low-boiling components,
paint and varnish solvents, essential oils and fragrance
compositions, volatile pharmaceutical and cosmetic
products, condensates of volatile organic compounds
and other substances characterized by high vapor pres-
sure.

[0017] Thanks to possibility of stabilizing of the com-
position of the aforementioned problematic samples dur-
ing IR analysis, there is an opportunity to expand the use
of the IR technique for studying of such samples’ com-
position or physicochemical properties. In the high-tem-
perature variant of the solution (the capillary made of
borosilicate glass and a centering holder made of alumi-
num), the subject stabilizer according to the application
is compatible with high-temperature ATR devices de-
signed for operation at temperatures generally not ex-
ceeding 300 °C. Depending on the operating conditions,
the holder can be made of metal (to work in a high-tem-
perature) or of plastic (to work in a room temperature).
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The conical-shaped widening 3 (extension) prevents to
contact of the glass with the ATR crystal and facilitates
application of the sample to its surface.

[0018] The inventive solution in the embodiment is
shown in the drawing which presents a cross-section of
the capillary stabilizer.

[0019] The capillary stabilizer according to the inven-
tion consists of a capillary 1 and a supporting element (a
holder) 5. The capillary 1 is in the form of a segment of
athick-walled tube made of borosilicate glass, which seg-
ment has a length of 49.0 mm, an outer diameter of 8.0
mm and an inner diameter of 1.5 mm. A conical-shaped
widening 2 in the upper portion of the capillary 1 is real-
ized by means of hollow-out method, and having a diam-
eter of its inlet portion in the range of from 4.0 to 8.0 mm,
and a height in the range of from 5.0 to 10.0 mm. A con-
ical-shaped widening 3 (extension) is made in the lower
portion of the capillary 1 and having a diameter ofits base
of 3.5 mm and a height of 1.0 mm, whereas a chamfer 4
having a depth of 0.5 mm is made on an outer perimeter
of the upper outlet of the capillary 1. Simultaneously, the
capillary 1 is placed in a supporting element - a holder
5, that is made of plastic, such as organic glass. The
holder 5 has a cylindrical hollow recess 6 at its bottom
having a diameter of 62.0 mm and a depth of 5.0 mm.
The holder 5 at its bottom underside and located around
the opening through which the capillary 1 passes has a
conical hollow recess 7 with a diameter of from 25.0 to
30.0 mm and a height of from 2.0 to 3.0 mm at the point
of contact to the capillary, that recess is made coaxially
with the axis of the holder 5.

[0020] The capillary 1 having an inner diameter of 1.5
mm is designed to provide the height of a liquid column
over the ATR crystal in the range of from a few to several
(between ten and twenty) millimeters.

[0021] Cylindricalhollow recess 6is provided to ensure
that the capillary 1 and the ATR crystal are positioned
coaxially to each other.

[0022] The conical hollow recess 7 is provided to pre-
vent a contact between the sample and the material of
the holder 5.

Claims

1. Capillary stabilizer for a liquid sample, that consists
of a capillary and a supporting element (a holder),
characterized in that the capillary (1) is made of
borosilicate glass and it has a length in the range of
from 35.0 to 60.0 mm, an outer diameter in the range
of from 6.5 to 10.0 mm and an inner diameter in the
range of from 1.2 to 1.8 mm, wherein a widening (2)
is located in the upper portion of the capillary (1),
which the widening in its inlet portion has a diameter
in the range of from 4.0 to 8.0 mm, and a height in
the range of from 5.0 to 10.0 mm, while in the lower
portion of the capillary (1) there is a widening (3)
having with a diameter of its base in the range of
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from 3.0 to 3.5 mm and a height in the range of from
0.7 to 1.0 mm, and whereas a chamfer (4) is made
on the outer perimeter of the upper outlet of the cap-
illary (1) which chamfer (4) having a depth in the
range of from 0.3 to 0.5 mm, simultaneously the cap-
illary (1) is placedin a supporting element- holder (5).

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the capillary (1) at
its upper portion has a funnel-shaped widening (2).

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the capillary (1) in
its lower portion has a conical-shaped widening (3).

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the holder (5) is
made of plastic.

The capillary stabilizer for a liquid sample according
to claim 4, characterized in that the plastic of which
the holder (5) is made is organic glass.

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the holder (5) is
made of metal.

The capillary stabilizer for a liquid sample according
to claim 6, characterized in that the metal of which
the holder (5) is made is aluminum.

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the holder (5) has
a cylindrical hollow recess (6) at its bottom.

The capillary stabilizer for a liquid sample according
to claim 1, characterized in that the holder (5) has
a conical hollow recess (7) located at its bottom and
around the opening through which the capillary (1)
passes.
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