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Notice

The material contained in this manual, and in the online help for the software
used to support this instrument, is believed adequate for the intended use of
the instrument.  If the instrument or procedures are used for purposes other
than those specified herein, confirmation of their suitability must be obtained
from TA Instruments.  Otherwise, TA Instruments does not guarantee any
results and assumes no obligation or liability.  TA Instruments also reserves
the right to revise this document and to make changes without notice.

TA Instruments may have patents, patent applications, trademarks, copy-
rights, or other intellectual property covering subject matter in this document.
Except as expressly provided in written license agreement from TA Instrument,
the furnishing of this document does not give you any license to these patents,
trademarks, copyrights, or other intellectual property.

TA Instruments Operating Software, as well as Module, Data Analysis, and
Utility Software and their associated manuals and online help, are proprietary
and copyrighted by TA Instruments.  Purchasers are granted a license to use
these software programs on the module and controller with which they were
purchased.  These programs may not be duplicated by the purchaser without
the prior written consent of TA Instruments.  Each licensed program shall
remain the exclusive property of TA Instruments, and no rights or licenses are
granted to the purchaser other than as specified above.
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Trademarks and Patents
The following references apply to the information presented in this document:

TA Instruments Trademarks
Q SeriesTM is a trademark of TA Instruments Waters—LLC, 109 Lukens Drive,
New Castle, DE 19720.

Advantage IntegrityTM is a trademark of TA Instruments Waters—LLC, 109
Lukens Drive, New Castle, DE 19720.

Modulated DSC®  and MDSC®  are registered trademarks of TA Instruments
Waters—LLC, 109 Lukens Drive, New Castle, DE 19720

TzeroTM is a trademark of TA Instruments Waters—LLC, 109 Lukens Drive,
New Castle, DE 19720.

µTA® is a registered trademark of TA Instruments Waters—LLC, 109 Lukens
Drive, New Castle, DE 19720.

Smart SwapTM is a trademark of TA Instruments Waters—LLC, 109 Lukens
Drive, New Castle, DE 19720.

Hi-ResTM is a trademark of TA Instruments Waters—LLC, 109 Lukens Drive,
New Castle, DE 19720.

Mobius DriveTM is a trademark of TA Instruments Waters—LLC, 109 Lukens
Drive, New Castle, DE 19720.

TA Instruments Patents
Method and Apparatus for Modulated Differential Analysis (MDSC®) de-
scribes proprietary technology patented by TA Instruments Waters—LLC (U.S.
Patent Nos. 5,224,775; 5,248,199; 5,346,306.  Additional Patent Nos. CA
2,089,225; JP 2,966,691; and BE, DE, EP, GB, IT, NL 0559362).

Heat Flux Differential Scaning Calorimeter Sensor (TzeroTM) describes propri-
etary technology patented by TA Instruments—Waters LLC (U.S. Patent No.
6,431,747).

(continued on next page)
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TA Instruments Patents (continued)
Method and Apparatus of Modulated-Temperature Thermogravimetry
(MTGATM) describes proprietary technology patented by TA Instruments—
Waters LLC (U.S. Patent Nos. 6,336,741 and 6,113,261).

Modulated-Temperature Thermomechanical Analysis describes proprietary
technology patented by TA Instruments—Waters LLC (U.S. Patent No.
6,007,240).

Method and Apparatus for Parsed Dynamic Differential Analysis describes
proprietary technology patented by TA Instruments—Waters LLC (U.S. Patent
No. 5,474,385 and EP Patent No. 0701122).

Method and Apparatus for AC Differential Thermal Analysis describes
proprietary technology patented by TA Instruments—Waters LLC (U.S. Patent
No. 5,439,291).

Method and Apparatus for High Resolution Analysis of the Composition of a
Material describes proprietary technology patented by TA Instruments—
Waters LLC (U.S. Patent No. 5,368,391 and 5,165,792.  Additional Patent Nos.
CA 2,051,578 and DE, EP, FR, GB, IT 0494492).

Method and Apparatus for Thermal Conductivity Measurements describes
proprietary technology patented by TA Instruments—Waters LLC (U.S. Patent
No. 5,335,993 and EP Patent No. 0634649).

Dynamic and Thermal Mechanical Analyzer Having an Optical Encoder with
Diffraction Grating and a Linear Permanent Magnet Motor describes propri-
etary technology patented by TA Instruments—Waters LLC (U.S. Patent No.
5,710,426).

Thermogravimetric Apparatus describes proprietary technology patented by
TA Instruments—Waters LLC (U.S. Patent No. 5,321,719).

Power Compensation Differential Scanning Calorimeter (Tzero) describes
proprietary technology patented by TA Instruments—Waters LLC (U.S. Patent
No. 6,428,203).

Differential Scanning Calorimeter (Tzero) describes proprietary technology
patented by TA Instruments—Waters LLC (U.S. Patent No. 6,488.406).

Apparatus and Method for Measuring Viscoelastic Properties of Materials
describes proprietary technology patented by Rheometric Scientific, Inc.
(acquired by TA Instruments—Waters LLC, January 2003) (U.S. Patent No.
4,601,195).
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Other Trademarks
Windows® NT, 2000, XP, 98, 98SE, Me, Microsoft Excel® and Microsoft Word
97® are registered trademarks of the Microsoft Corporation.

Adobe® Acrobat® Reader® are registered trademarks of Adobe Systems
Incorporated.

Oracle® and Oracle9iTM are trademarks or registered trademarks of Oracle
Corporation.

TrueMetrixTM and Scanning Tip TechnologyTM are registered trademarks of
ThermoMicroscopes, Inc.

CHROMEL® and ALUMEL® are registered trademarks of Hoskins Manufac-
turing Company.

Teflon® is a registered trademark of E. I. du Pont de Nemours and Company.

Loctite® is a registered trademark of the Loctite Corporation.

Swagelok® is a registered trademark of the Swagelok Company.

Inconel® is a registered trademark of Inco Alloys/Special Metals.

X-acto® is a registered trademark of Hunt Corporation.

TYGON® is a registered trademark of NORTON Co.

TA Instruments Q Series modules contain proprietary embedded operating
system software copyrighted by Mentor Graphics.

SILICON SOFTWARE
©1989-97 Mentor Graphics Corporation, Microtec Division. All rights reserved. Unpub-

lished-rights reserved under the copyright laws of the United States.

RESTRICTED RIGHTS LEGEND
Use duplication, or disclosure by the U.S. Government or a U.S. Government subcontractor

is subject to the restrictions set forth in the license agreement provided with the Software
pursuant to DFARS 227.7202-3(a) or as set forth in subparagraph (c) (1) and (2) of the

Commercial Computer Software-Restricted Rights clause at FAR 52.227-19 as applicable.

MENTOR GRAPHICS CORPORATION, MICROTEC DIVISION,
880 RIDDER PARK DRIVE, SAN JOSE, CA 95131-2440
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Notes, Cautions,
and Warnings

This manual uses NOTES, CAUTIONS, and WARNINGS to emphasize
important and critical instructions.

A WARNING indicates a procedure that may be hazard-
ous to the operator or to the environment if not followed
correctly.

A CAUTION emphasizes a procedure that may damage
equipment or cause loss of data if not followed correct-
ly.

A NOTE highlights important information about equipment or proce-
dures.
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TA Instruments Offices
For information on our latest products and more, see our web site
at: www.tainst.com.

TA Instruments, Inc.
109 Lukens Drive
New Castle, DE  19720
Telephone:  1-302-427-4000 or

1-302-427-4040
Fax:  1-302-427-4001

HELPLINE—U.S.A.
For assistance with thermal analysis applications, please call the Thermal
Analysis Help Desk
at 1-302-427-4070.
SERVICE—U.S.A.
For instrument service and repairs,
please call 1-302-427-4050.

BELGIUM / LUXEMBOURG
TA Instruments a Division of Waters N.V./S.A.
Raketstraat 60 Rue de la Fusée
1130 Brussel / Bruxelles
Belgium
Phone: 32/2 706 00 80
Fax: 32/2 706 00 81

EUROPE
TA Instruments Ltd
Cleeve Road
Leatherhead, Surrey KT22 7UQ
United Kingdom
Phone: 44/1372 360363
Fax: 44/1372 360135

FRANCE
TA Instruments Division de Waters SA
1-3, Rue Jacques Monod
78280 Guyancourt
France
Phone: 33/1 30 48 94 60
Fax: 33/1 30 48 94 51
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GERMANY
TA Instruments Germany
Max Planck Strasse 11
63755 ALZENAU
Germany
Phone: 49/6023 96470
Fax: 49/6023 964777

ITALY
Waters S.p.A.
Via Achille Grandi, 27
20090 Vimodrone (Milano),
Italy
Phone: 39/02 27421 283
Fax: 39/02 250 1827

JAPAN
TA Instruments Japan
No. 5 Koike Bldg.
1-3-12 Kitashinagawa
Shinagawa-Ku, Tokyo 140
Japan
Phone: 813 5479 8418 (Sales & Application)
Fax: 813 5479 7488 (Sales & Application)
Phone: 813 3450 0981 (For Service & Accounting)
Fax: 813 3450 1322 (For Service & Accounting)

THE NETHERLANDS
TA Instruments
A Division of Waters Chromatography bv
Postbus 379 / Florijnstraat 19
4870 AJ Etten-Leur
The Netherlands
Phone: 31/76 508 72 70
Fax: 31/76 508 72 80

SPAIN
Waters Cromatografia S.A.
Entenza 24 Planta Baja
08015 Barcelona
Spain
Phone: 34/93 600 93 00
Fax: 34/93 325 98 96
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SWEDEN/NORWAY
Waters Sverige AB
TA Instruments Division
PO Box 485 Turebergsvägen 3
SE-191 24 Sollentuna
Sweden
Phone: 46/8 59 46 92 00
Fax: 46/8 59 46 92 09

AUSTRALIA
TA Instruments
C/O Waters Australia Pty. Ltd.
Unit 3, 38-46 South Street
Rydalmere NSW 2116
Australia
Phone: 613 9553 0813
Fax: 61 3 9553 0813
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Safety
Please read this section and understand the safety precautions before proceed-
ing with installing or using the glass ampoule sealer.

Instrument Symbols
The following labels are displayed on the instrument for your protection:

         Symbol              Explanation

Indicates the presence of one or more of the
following:  hazardous voltage, high tempera-
ture parts, or moving parts.

Indicates that a hot surface may be present.
Take care not to touch this area or allow any
material that may melt or burn come in contact
with this hot surface.

Please heed the warning labels and take the necessary precautions when
dealing with those parts of the instrument.  This manual contains cautions
and warnings that must be followed for your own safety.
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Safe Handling of
Cryogenic Materials
Liquid nitrogen is used as a cooling agent in many thermal analysis tests.
Because of its extremely low temperature (-196°C) it will burn skin.  You must
use extreme care when working with liquid nitrogen or other cryogenic
materials.

WARNING:  Liquid Nitrogen Can:

•   Cause serious skin burns.
•   Replace the air in the room.
•   Generate very high pressures
    if trapped in lines or containers.

The liquid nitrogen dewar is under vacuum and should
be treated with caution.  Consult the manufacturer’s
instructions for further information.

Handling Liquid Nitrogen

1. Wear goggles or a face shield and wear gloves that are easily removed.
Wear high-topped shoes with pant legs outside the tops for extra protec-
tion.

2. Transfer the liquid slowly to prevent thermal shock to the container and
excessive turbulence to the liquid nitrogen.

CAUTION:  If liquid nitrogen is poured into a container
that is at room temperature, then the liquid nitrogen will
boil violently.  Use extreme caution to prevent the
boiling liquid from contacting you.

3. Use only approved low temperature containers.

4. Make sure liquid nitrogen containers are vented to prevent pressure
buildup.

Warning Label
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If Burned by Liquid Nitrogen

1. Flood the area (skin or eyes) IMMEDIATELY with large quantities of cool
water, then apply cold compresses.

2. See a doctor IMMEDIATELY if the skin is blistered or if the liquid nitrogen
came in contact with your eyes.

Room Ventilation

Liquid Nitrogen evaporates quickly at room temperature and could replace the
air in a room.  Only use liquid nitrogen in a well ventilated room.

Oxygen Absorption

Liquid Nitrogen will absorb oxygen from the air.  It is possible for the purity of
liquid nitrogen to change as it evaporates from a container.  If you suspect a lot
of liquid nitrogen has evaporated, the remaining liquid should be analyzed for
oxygen content before using it for any purpose where high oxygen content is
dangerous.

Water Condensation

The liquid nitrogen dewar surfaces will get cold after filling with liquid
nitrogen.  These cold surfaces could cause condensation and water may
accumulate in the area around the bottom of the dewar.

CAUTION:  Provisions should be made so that any water
buildup does not create a safety hazard.
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Open-Flame Microtorch
The microtorch contained in the TA Instruments DSC Glass
Ampoule Sealer Kit has been manufactured and tested
according to the Underwriters Laboratory standard UL-123
(UL File #SA495).  Use of the microtorch requires proper
installation and cautious operation.  Before you install or
operate the microtorch, read all of the installation and safety
instructions contained both in this manual and in the litera-

ture provided by the microtorch manufacturer.

When lit, the microtorch represents both a fire hazard and a source of ignition.
Follow all safety guidelines for working with or around flames.  The
microtorch and sealer should not be used around combustible material or
where combustible vapors may collect.  Extra care should be taken to keep
hands and clothing away from open flames.  Never leave an open flame
unattended.

HOT Label
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Pressurized Gas Cylinders
Liquefied propane gas and compressed oxygen, although not supplied by TA
Instruments, are necessary for the operation of the sealer.  Follow all safety
guidelines provided on the MSDS sheets by the cylinder suppliers when
handling the compressed gases.

Combustible Gas

Follow all safety guidelines listed in the MSDS information provided by the
cylinder suppliers.

Oxidizer

Follow all safety guidelines listed in the MSDS information provided by the
cylinder supplier.

Sample Ampoules
(Sealed Capillaries)

Use caution when handling sealed ampoules (called “capillaries” before
sealing) after DSC experiments have been performed, as they may be under
extreme pressure.
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Inspecting the
System
When you receive the glass ampoule sealer, look over the instrument and
shipping container carefully for signs of shipping damage, and check the parts
received against the shipping list.  If the instrument is damaged, notify TA
Instruments and the carrier immediately.  If the instrument is intact but parts
are missing, contact TA Instruments.  If the instrument is damaged, do not
install it or attempt to use it until it has been checked by an authorized service
representative.
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Introduction
The TA Instruments Glass Ampoule Sealer is used to encapsulate samples in
glass containers, called capillaries, for evaluation by Differential Scanning
Calorimetry (DSC).  The sealer makes it possible to study samples outside the
limits of other standard and specialized sealing techniques.  The glass capil-
laries are inert to most sample materials and unlike sample containers with
“O” rings, are less likely to contaminate the sample.

Once the sample is sealed in a glass capillary, it is now called an “ampoule.”
The glass ampoules themselves can withstand higher pressures than hermeti-
cally-sealed aluminum pans, and are lighter in mass than commercially-
available stainless steel high pressure capsules.  The ampoule is inserted into
an aluminum ampoule holder designed to withstand temperatures as high as
500°C.  Specifically, the ampoule holders were designed to be used with the TA
Instruments DSC robotic accessory; but, in general, the ampoule holders are
capable of being used with any manual DSC.

Chapter 1
Introducing the Glass

Ampoule Sealer
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Specifications
The following table provides the specifications of the various parts of the glass
ampoule sealing system.

Table 1
Sealer Specifications

Sealer

Size (dimensions) 48 cm x 25 cm x 38 cm
(19" x 10" x 15")

Packaged Weight 12 kg (26 lbs.)

Ampoule Holder

Size (dimensions) 6.7 mm x 3.6 mm
(0.265" x .140")

Weight 300 mg
Temperature range up to 500°C
Material aluminum

Glass Ampoule (Final, sealed configuration)

Size (dimensions)
length up to 8.75 mm (.350")
outside diameter 1.5 mm (0.058")
inside diameter 0.9 mm (0.034")
volume up to 5 µL

Weight (empty) 22 mg
Temperature Range up to 500°C
Material glass
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Description &
Theory of Operation
The glass ampoule sealer is made up of several components:  a stationary base
with an adjustable microtorch mounted on a sliding track; a tension bar
supporting a pair of tweezer grips; propane and oxygen cylinders; and a
copper cold finger with brass cap that holds the glass sample capillary and
extends into a liquid nitrogen dewar.

When properly installed, the glass ampoule sealer is capable of safely sealing
a wide variety of sample materials in a small glass container, called a capil-
lary.  After a sample is placed in a glass capillary, this capillary is positioned
at the top of the cold finger which extends down into the dewar filled with
liquid nitrogen.  After allowing the sample to reach an equilibrium tempera-
ture with the liquid nitrogen, a tension bar is attached to the top of the glass
capillary using the tweezer grips.  A microtorch is used to cut and seal the
sample in the glass capillary in a single operation.  The sealed capillary is now
called an “ampoule.”

The degree of success for properly sealing the sample capillaries is dependent
upon experience, the type of sample material, and adjustments to both the
microtorch and tension bar.
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Figure 1
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Description of Components
The following table provides a list of parts for the Glass Ampoule Sealer,
including a description.  See Figure 1 to identify the components.

Table 2
Component List

Name Description

Base unit Top of base unit with opening to support the
platform cold finger Teflon plate.

Microtorch Cuts and seals glass capillaries with an open
flame.

Microtorch Attaches microtorch to base unit and reproduc-
slide bar ibly guides torch over capillary for cutting and

sealing.

Gas supply lines Supplies propane and oxygen from the cylin-
ders to the microtorch.

Propane cylinder Fuel source for micro-torch.

Oxygen cylinder Source of oxygen for microtorch.

Tension arm Separates capillary by pulling during the
cutting and sealing process.

Tension adjustment Controls amount of lifting force on the arm.

Tweezer-grips Holds upper portion of capillary during
sealing.

Cold finger Copper rod which holds sample capillary and
extends into liquid nitrogen dewar.

Cold finger cap Brass cap holds capillary on to cold finger.
(table continued)
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Table 2 (continued)
Component List

Name Description

“O” ring Used to grip capillary within the cold finger
cap.

Liquid nitrogen Container for liquid nitrogen, hole in lid
dewar accepts cold finger.

Glass capillary Glass capillary with one factory-sealed end,
used to contain sample.

Ampoule holder Aluminum holder with hole to accept sealed
glass ampoule with sample.

Micropipet Glass pipet with two open ends, used to insert
both liquid and solid samples into glass
capillaries.
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Unpacking
Inspect the container carefully for damage, remove the contents and check the
parts against the shipping list.  If the instrument is damaged notify the carrier
and TA Instruments immediately.  If parts are missing contact TA Instruments.

If there is damage, do not use or install the instrument until it has been re-
paired or serviced by an authorized service representative.

Before Installation
For installation of the glass ampoule sealer, minimum bench space is required,
but several safety considerations should determine its location.

Pressurized gas cylinders are required for operation and an open flame will be
present when sealing.  Read all of the microtorch safety instructions before
installing it.  The dewar will contain liquid nitrogen, which must be handled
properly, and condensation will form on the outside of the dewar creating a
water hazard if not properly contained.

Installation Procedure
Follow these basic steps to install and set up your glass ampoule sealer:

1. Position the base unit so that the base unit platform opening is to your
right.

2. Adjust the tension arm counterweight to balance level with base unit
platform.

Chapter 2
Installing the Unit
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3. Clamp a 10 g weight into the tweezer grips.  Readjust the counterweight to
rebalance the arm.  Remove the 10 g weight.

4. Place the liquid nitrogen dewar, with lid, under the opening on the right
side of the base unit platform.

5. Place the copper cold finger through the base platform opening and
through hole in the dewar lid.

6. Seat the Teflon plate in the base platform opening.

7. Remove the cold finger brass cap and o-ring.

8. Push the factory-sealed end of a glass sample capillary through the hole in
the brass cap.

9. Place the “O” ring on the portion of the capillary that has been passed
through the hole.

10. Place the factory-sealed end of the capillary into the threaded opening at
the end of the copper cold finger which rises above the Teflon plate.
Tighten the brass cap to hold the capillary in place.  Do not over tighten.

11. Attach the double-tipped end to the microtorch, then attach the microtorch
to the slide bar.

12. Rotate the microtorch until the two sealing tips are parallel to the base
platform.

13. Adjust the microtorch right or left so that when the microtorch passes by
the portion of capillary extending above the brass cap, the two sealing tips
are equidistant from the capillary.  Tighten the hold-down screw.

14. Adjust the height of the microtorch end by carefully bending the soft metal
so that the two sealing tips are ~2 mm above the top of the brass cap.

15. Attach the microtorch red gas line to the regulator marked “fuel,” and
attach the green gas line to the oxygen regulator (remember the O2 regula-
tor has left-handed threads).

16. Make certain the valves are closed on the regulators and the microtorch
and attach the regulators to the propane and oxygen cylinder.
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17. Place the cylinders in the openings on the left side of the base unit.  Open
the regulator valves and check for gas leaks.  Close the regulator valves
until you are ready to seal the capillaries.

After the glass ampoule sealer unit is installed, you are ready to first prepare
your samples and seal them with the sealer.  Follow the procedures in Chapter
3 to prepare samples and in Chapter 4 to seal the capillary tubes containing
the samples.
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Overview
The following guidelines for sample preparation are considered to be starting
points for developing the sample preparation and sealing techniques.  Profi-
ciency with this technique will increase the number of successful seals.  Each
sample will offer different challenges.

The entire sample preparation strategy is designed to eliminate one problem—
residual sample in the capillary neck, at or above the sealing point.  Residual
sample at or above the sealing point must be avoided to ensure proper determi-
nation of the specimen weight, to prevent material degradation, and to facili-
tate proper sealing.  After a specimen is sealed, check for changes in sample
appearance; this may be an indication that the heat generated by the
microtorch flame has affected the sample.

Chapter 3
Preparing Samples
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Sample Preparation
Getting Started
It is necessary to start with a well-prepared sample capillary.  It is easiest to
seal capillaries which are approximately 25 mm (1 inch) long.  If necessary the
capillary can be shortened by scoring the capillary (with a scribe or a sharp
file) and carefully snapping the glass at the score mark.  The capillaries should
be clean and dry.  Handling the capillaries with gloves prevents interference
from skin oils.  Finally, inspect the factory sealed end of the capillary under
magnification.  Any pinholes in the end may be removed by carefully
firepolishing the end with the microtorch.

General Instructions—
Liquid Samples
Use the following procedures to prepare liquid samples in the glass capillar-
ies, which will be sealed and then analyzed in the DSC instrument.

1. Visually inspect the factory-sealed end of a clean, dry, one-inch long, glass
sample capillary.  If there are no pinholes, weigh the capillary.

2. Touch a micropipet (with micro bulb attached) to a reservoir of the liquid
sample.  Capillary action will draw the liquid into the micropipet.

3. Wipe the outside of the pipet thoroughly to remove any residual sample.
Touch an absorbent wipe to the tip of the pipet.

4. Insert the pipet into the glass capillary.  Holding the pipet approximately 2
mm from the factory-sealed end of the capillary, squeeze the bulb.  As
sample begins to come out of the pipet, slowly withdraw it from the
capillary.

5. Carefully inspect the capillary to be sure no residual sample is left on the
interior walls, at or above the sealing point (about 7 to 10 mm from the
sealed end).
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6. Seal the specimen, following the procedures found in Chapter 4.  After
sealing, weigh both the sealed ampoule and the portion of the capillary
that remained in the tweezer grips.  The specimen weight is calculated by
the following equation:

Specimen = sealed ampoule + unsealed end – initial capillary

General Instructions—
Solid Samples
Use the following procedures to prepare solid samples in the glass capillaries,
which will be sealed and then analyzed in the DSC instrument.

NOTE:  Solid samples are most easily handled when ground into a fine
powder.

1. Visually inspect the factory-sealed end of a clean, dry, 25 mm (1 inch) long,
glass sample capillary.  If there are no pinholes, weigh the capillary.

2. Insert the open end of a capillary into a pile of the powdered material.
Insert a micropipet into the glass capillary to push the sample down into
the closed end.  Repeat to fill the capillary to a maximum of 5 mm from the
factory sealed end.  Less sample can be used; do not overfill the capillary.

3. Carefully inspect the sample capillary to be sure no residual sample was
left on the interior wall at or above the sealing point.  Wipe the outside of
the capillary.

4. Seal the specimen.  After sealing, weigh both the sealed ampoule and the
portion of the capillary that remained in the tweezer grips.  The specimen
weight is calculated by:

Specimen = sealed ampoule + unsealed end – initial capillary
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Overview
The sealing process requires practice:  you will need to make the proper
adjustment to the torch position, regulate the flame size and heat (amounts of
propane and oxygen), and adjust the tension arm lifting force.  Furthermore,
skill is critical to achieve a clean, solid seal in one pass of the flame.  By
minimizing the amount of time the flame is in contact with the sample capil-
lary, the better the quality of the seal, and the less likely the sample is to be
affected.  The details of this technique should be used as a starting point.  To
develop sealing proficiency, practice sealing empty sample capillaries with
different adjustments to both the microtorch and tension arm.

Sealing Capillaries
Getting Started
Start with a well-prepared sample capillary.

Use these guidelines when preparing the sample capillaries for sealing:

• It is easiest to seal capillaries which are approximately 25 mm (1 inch)
long.  If necessary, you can shorten the capillary as follows:

a. Score the capillary (with a scribe or a sharp file).

b. Carefully snap the glass at the score mark.

• The capillaries should be clean and dry.

• Handle the capillaries with gloves to prevent interference from skin oils.

• Finally, inspect the factory sealed end of the capillary under
magnification.  Any pinholes in the end may be removed by carefully
firepolishing the end with the microtorch.

Chapter 4
Sealing Instructions
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How to Seal the Capillaries
After you have prepared the sample capillary following the guidelines above,
you are ready to seal the capillary using these procedures:

1. Insert factory-sealed end of sample capillary through the hole in the brass
cap of the copper cold finger, and through the “O” ring.

2. Screw the brass cap/sample/capillary/O-ring on to the threaded end of
the cold finger just above the Teflon plate.

3. Place the cold finger through the platform hole and through the hole in the
dewar lid.

NOTE:  The dewar should be at least 3/4 filled with liquid nitrogen.

CAUTION:  You must use extreme care when working
with liquid nitrogren.  Liquid nitrogen can cause serious
burns, replace the air in the room you are in, and
generate high pressures if it becomes trapped in lines
or containers.  Furthermore, the liquid nitrogen dewar is
under vacuum and should be treated with caution.
Please refer to the Safety section for further informa-
tion.

4. Wait five minutes for the sample and liquid nitrogen to reach a tempera-
ture equilibrium, then add a drop or two of water where the sample
capillary extends above the brass cap.  After the water is frozen, attach the
tweezer-like grips from the tension arm, to the top of the sample capillary
(see Figure 2 on the next page).
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5. Open the valves on the gas regulators.

6. Open the microtorch fuel valve and light the flame of the microtorch.

CAUTION:  The microtorch produces an open flame,
which is a fire hazard.  Do not leave unattended!  Turn
to the section entitled “Open-Flame Microtorch” on
page 12 for information.

7. Adjust the gas flow so that the flame is approximately 50 mm (2 inches)
high.  Slowly open the microtorch oxygen valve.  The flame should turn
from yellow to blue.

8. Adjust the oxygen valve so that the blue cones at the tips each occupy
approximately 1/3 of the space between the two sealing tips, see figure
above.

If the flow of fuel gas needs to be adjusted, first shut off the oxygen, adjust
the propane flow, and then reopen the oxygen valve.

Tension Arm

Cold Finger
Cap

Glass Capillary

Microtorch

Tweezer
Grips

Figure 2
Glass Capillary in Position and Ready to Seal
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If the gas flow falls too low, the torch will go out with a loud snap.  If this
happens, shut off the oxygen flow, open the propane and relight the torch.

9. Move the flame towards the capillary.  This is the critical step which will
require practice.

When the glass begins to soften, the tension arm will move upward.  A
clean seal is best achieved when the arm moves briskly with a minimum of
glass “stringing.”

Once the seal is made, remove the flame from the capillary, which is now
called an “ampoule.”  If the flame remains near the ampoule too long, a
bubble will form at the end of the ampoule and the seal will break too
easily.  Remember that proper adjustment of the tension arm and the flame
are also necessary for a good seal.

10. After the ampoule is sealed, carefully remove the unsealed end from the
tweezer grips and weigh it.

11. Remove the cold finger from the liquid nitrogen dewar.  When the top end
of the cold finger has sufficiently warmed, unscrew the brass cap and
remove the sealed ampoule.

12. Visually inspect both ends to verify that the ampoule is sealed properly.
Use of a 30X microscope is helpful.  If the seal is sufficient, weigh the
sealed ampoule.

13. Calculate the specimen
weight using the
following equation:

Specimen = sealed am-
poule + unsealed end –

initial capillary

14. Insert the sealed
ampoule into the
ampoule holder for use
in the DSC.

Figure 3
Glass Capillaries and the ampoule Holders
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Sealing Under an Inert Gas

If you want your sample to be sealed with an inert gas, follow the instructions
from pages 30 to 32, with one addition—you can introduce a regulated supply
of an inert purge gas through a hypodermic needle inserted into the sample
capillary as follows:

1. Place the hypodermic needle into the capillary immediately after the cold
finger is inserted into the liquid nitrogen dewar (between steps 3 and 4).

NOTE:  Do not extend the needle into the sealing region.

2. Adjust the tension arm to compensate for the additional mass of the needle
and purge.
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Tips on Using the Glass Ampoule
Sealer
It will take practice to become expert at the sealing of the glass capillaries, but
the following tips may help you to get the most from your samples:

• It is recommended that the maximum DSC heating rate not exceed
10°C/min due to thermal lag.

• Calibration for baseline should be done with empty sample ampoules,
over the temperature range of interest, and heating rate as to be used for
the sample.

• Calibration for temperature and heat of fusion should be done with
standard materials sealed in sample ampoules, at the heating rate and
temperature range of interest as to be used for the sample.

• Weigh the sealed sample ampoules before and after each run.  Any
weight loss may be indication of a leak in the ampoule.

• Cool the DSC to room temperature before removing the ampoule from the
DSC.

• Use extreme caution when handling sample ampoules after a scan, they
may be under pressure.

• Any leaks or ruptures of the sample ampoules contaminate both the
sample holders and the DSC cell.  When this happens:  burn off and clean
both the holders and the cell; inspect holders for any residual material;
and recalibrate the DSC.

Chapter 5
Tips & Parts List
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Tips & Parts List

Parts List

Part Number (Quantity) & Description

915063.001 (1) DSC Glass Ampoule Sealer: includes items
shown in Figure 1

915063.902 (2) Glass Capillaries, boxes of 20

915063.002 (5)  Aluminum Ampoule Holder

270613.001 (1) Micropipettes, disposable, box of 100

700024.001 (1) Video tape of Glass Ampoule Sealer opera-
tion

991134.002 (1) Manual Appendix for Glass Ampoule Sealer
operation

203947.030 (1) 1/8 Hex Socket Wrench

202815.003 (5) Silicon O-Rings, .057 ID x 0.60 thick (1
installed in unit)
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