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Chapter 1
Pyris 1 DSC

Overview

The Pyris 1 DSC is a power-compensated differential scanning calorimeter. In power
compensation DSC, the sample and reference material are each confined to a separate, self-
contained calorimeter. In addition to the traditional benefits of the power compensation design, the
Pyris 1 DSC includes improved baseline and subambient performance, lower baseline noise, and
higher measurement sensitivity. The Pyris 1 DSC is connected directly to the computer containing
Pyris Software for Windows which controls the analyzer via temperature control programs. Using
Pyris Software for Windows, you can program the Pyris 1 DSC to run from an initial to a final
temperature through transitions in the sample material such as melting, glass transitions, solid-
state transitions, or crystallization. The temperature range is scanned by changing the temperature
at a linear rate in order to study these endothermic and exothermic reactions of samples.

Pyris Software for Windows supports the Pyris 1 DSC autosampler accessory. The autosampler
allows testing of up to 48 samples. The autosampler is useful in laboratories that analyze many
samples of the same or different types. Combined with the Pyris Player software, the runs are
entirely automated. You can create “play lists” that contain multiple methods for analyzing one
sample; multiple samples to be analyzed by one method, and many ways to perform postrun data
analysis.

Other features of the Pyris 1 DSC are

»  Platinum resistance thermometers, not thermocouples, are used for linear temperature
measurement.

e ThermalGuard — a unique combination of trapped air, high-tech epoxies, and aluminized
coatings that provides superior baseline reproducibility and unequaled day-to-day
instrument precision.

»  Cryogenic temperatures for subambient operation (as low as —170°C) are achieved with a
small, internal liquid nitrogen dewar that rests on a thermal island of epoxy insulating
materials. Liquid nitrogen consumption is minimized thus decreasing daily operating
costs. The internal dewar is automatically filled from Perkin Elmer’s new CryoFill Liquid
Nitrogen Cooling System. The CryoFill control unit ensures a very stable liquid level in
the internal LN2 dewar. The liquid level is held to within a few millimeters regardless of
the pressure or flow rate from the LN2 supply tank. You fill the internal dewar by
connecting it to the LN2 supply tank via the liquid nitrogen transfer line. This line
provides a safe connection to the tank while allowing easy separation from the tank
during refilling operations.
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Pyris 1 DSC is shipped with a cold finger and a water/ice reservoir already in place. This
allows you to begin experiments at temperatures as low as 25°C. It is also shipped with a
turbulent chamber for liquid circulation. With the turbulent chamber, convenient
operation above ambient is possible.

The AirShield prevents moist air from settling into the sample holder because a thin
curtain of air flows over the cold region. This protective device uses laminar flow
techniques to keep the sample holder region dry and frost-free. The air curtain turns on
automatically whenever you open the sliding sample holder enclosure cover. The
honeycomb-like arrangement of the AirShield operates at low velocities effectively
forming the equivalent of multiple air blankets over the cold sample holder surface. This
protection is accomplished without the use of a dry box.

The adjustable control panel allows constant visual contact with the analyzer status and
the ability to stop the DSC scan.

The features of the Pyris 1 DSC and autosampler are covered in the following topics:

Safety Precautions

Baseline Adjustment

Calibration

Operating Variables and Sample Handling
Subambient Operation

Maintenance

Accessories

Part Numbers

Pyris 1 DSC Autosampler

Safety Precautions

A

WARNING: Be sure that all instrument operators read and understand
the following precautions. It is advisable to post a copy of
these precautions on or near the instrument itself.

The following precautions must be observed when using the Pyris 1 DSC:

Never press the Reset button on the computer if the software appears to malfunction.
Press the Ctrl-Alt-Del keys simultaneously and select Task Manager. End the Pyris
Software for Windows task.

Never remove the outer instrument cover or inside electrical cabinet panels of the Pyris 1
DSC without turning off the power and disconnecting the power cord from the power
source.

Always use helium as the purge gas when liquid nitrogen is used in the subambient
reservoir of the Pyris 1 DSC. At other times, use nitrogen, argon, oxygen, or air as the
purge gas.

Do not immerse the purge gas exit line in a liquid since the liquid may be drawn back
into the sample holder.

Always observe the precautions indicated for Intracoolers 1P and 2P cooling devices.
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«  Always observe the precautions indicated for operating the Pyris 1 DSC with the CryoFill
Liquid Nitrogen Cooling System.

*  When operating the Pyris 1 DSC in ambient mode, make sure that the Cover Heater is
OFF.

*  When operating the Pyris 1 DSC in subambient mode, make sure that the Cover Heater is
ON.

*  Only high-quality purge gases should be used with Pyris 1 DSC. Minimum purity of
99.9% is recommended. A high-quality filter dryer accessory is recommended for the
removal of any moisture from the purge gases.

»  Always observe the startup or shutdown procedures for Pyris 1 DSC and all related
instruments.

e Do NOT use aluminum sample pans above 600°C. Since aluminum melts at 660°C, the
pans will alloy with and destroy the sample holders. Entering a temperature above 600°C
will cause the computer to display a dialog box with a cautionary message. Always make
sure that you are not using aluminum pans in either the sample of reference furnace
before extending the Pyris 1 DSC temperature range above 600°C.

» Always encapsulate indium, tin, lead, and zinc standards in aluminum or graphite pans.
These metals will alloy with gold, copper, or platinum pans.

»  Always have the guard ring inserts in place when removing or inserting sample pans or
sample holder covers into the Pyris 1 DSC sample holder. This will protect the sample
holder leads.

e Itis important that nothing fall down into the cavity surrounding the sample holders. If
this happens, turn off the power IMMEDIATELY and call your Service Representative
for instructions.

* Do not force the platinum sample holder covers to fit the sample holders and do not
deform the covers in any way. The sample holder covers should fit easily and loosely into
the holders. When required, reform the covers with the reforming tool.

Pyris 1 DSC Sample Holder

The Pyris 1 DSC sample holder is on the top of the instrument and sits underneath the sliding
sample holder enclosure cover.

AirShield

Purge
Gas
Exit Aluminum
Heat Sink
Guard
Ring
Insert

i - Platinum-Iridium

E‘I:’IatlnlumF-Irldlum Reference Furnace with
ample Furnace Vented Platinum Lid

in Place
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Platinum - Iridium Sample Furnace

There are two low-mass platinum — iridium sample cells (furnaces) embedded in a large aluminum
heatsink. The left furnace is used for encapsulated sample materials; the right furnace is used for
reference materials. For example, the right furnace is typically an empty sample pan and lid or an
empty sample container of the type used in the sample cell.

Platinum Sample Holder Lid with Vent

Vented platinum lids are used to cover both the sample and the reference furnaces. These lids
should be similarly oriented when they are placed in their respective furnace. The lids should fit
snugly into the furnace but should not be forced. If a lid is bent or deformed, use the Sample
Holder Cover Reforming Tool (P/N 0319-0030) to reform the lids. Whenever sample lids or
sample materials are removed or placed into the instrument, make sure that the guard ring inserts
are in place.

Sample Holder Cover Reforming Tool (P/N 0319-0030)

DSC performance is enhanced with sample holder covers that are formed properly and are not
degraded by extended usage. This tool allows the analyst to reform the platinum covers to their
original dimensions.

AirShield

The AirShield prevents moist air from settling into the sample holder because a thin curtain of air
flows over the cold region. If you turned AirShield on by using the adjustable control panel menu,
then the AirShield will turn on as soon as the sliding sample holder cover is pushed back and
exposes the sample holder. This protective device uses laminar flow techniques to keep the sample
holder region dry and frost-free. The honeycomb-like arrangement operates at low velocities
effectively forming the equivalent of multiple air blankets over the cold sample holder surface.

Aluminum Heat Sink

The aluminum heat sink provides a constant temperature environment for the sample and
reference calorimeters. A coolant must always be used during operation of the Pyris 1 DSC so the
aluminum heat sink is maintained at a constant temperature.

Guard Ring Insert

The guard ring insert (P/N N537-3126) for the Pyris 1 DSC is positioned around the outside of the
furnace. It prevents samples, pans, and other foreign objects from falling into the cavity around the
furnace. Note the slit. The slit must be aligned with the purge gas exit hole. Once you are sure that
there is proper alignment, with the end of a tweezers gently press down on the guard ring until it is
flush with the top of the heat sink.

Purge Gas EXxit

The purge gas exits from the tiny hole on the top of the aluminum heatsink.

Sliding Sample Holder Enclosure Cover

The sliding sample holder enclosure cover resides on top of the analyzer lid and covers the sample
holders. It is contained between two rails upon which it slides. It has a handle that, when pushed
down, locks the cover in place.
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Sample Holder
Enclosure
Cover

When locked, the AirShield is turned off, as well as the secondary purge gas to the cover. When
you lift the handle and push the cover back along the rails, the sensor on the inside of the left rail

detects that the sample holders are exposed.

AirShield
Sensor

CAUTION: If frost develops inside the sliding sample enclosure cover from opening
and closing it, you must clean off the frost using the acid brush provided in

the Spares Kit (0401-0109).

It you have turned on the AirShield feature on the adjustable control panel, the AirShield will
begin to blow air from the honeycomb outlets across the sample holders. This prevents
condensation. The secondary purge gas will also begin to flow through the cover and out the front

of the cover.
The cover can be heated if you activate the Turn Cover Heater On/Off feature from the menu on
the adjustable control panel.

See Maintenance for more information on the Pyris 1 DSC sample holder.
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Adjustable Control Panel

44 . 76C 14. @7mh

DSC OPERATION

Clper
Cloge

SIS

The adjustable control panel is divided into two parts:

Stop Exit Meny Enter

= Panel Display
= Control Keys

Panel Display

The adjustable control panel display of the Pyris 1 DSC is a 2-line, 20-character-per-line vacuum
fluorescent display.

»  The display seen when the instrument is turned on is
PERKIN-ELMER
PYRIS 1 DSC

«  After boot-up, the nonrun default items are displayed:

—170.00C —750.00mW

»  The top line displays real-time temperature in °C and the heat flow or energy signal in
mW. The bottom line shows the Menu symbol (. . .). This symbol indicates that the Menu
button can be pressed to access special menus.

* When arun is in progress, the top line will display the temperature and heat flow values
along with the 1 symbol which represents the scroll arrow buttons:

and the status line changes messages indicating what is going on, e.g.,

—170.00C —750.00mW 1
01 Heat to —100 . 00C

~170.00C —750.00mW  +
01 Iso for 999 : 59
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~170.00C —750.00mW  +
015999 : 59 to End

The Scroll buttons indicate that you can move between menu items. At the DSC OPERATION
display, pressing the Scroll Down arrow accesses the DIAGNOSTICS item; pressing the Scroll
Up arrow accesses the SELECT LANGUAGE item. The Menu symbol (. . .) indicates that by

pressing the Menu button (B), you access additional selections.

Control Keys

Below the display on the adjustable control panel are the control keys that you can use to interact
with the Pyris 1 DSC directly. The major keys are labeled. Labels are provided in six languages
for localization.

25 DaE S

N Open / Close

This button is not used.

...

When you select this button during a run, the run terminates immediately and a Run Stopped
message appears on the bottom line of the display. The final method step number flashes on the
default display.

Within a special menu, Stop can be used to terminate a particular action, e.g., stop the furnace
cleaning procedure.

Exit

This key is used in four ways:

1. Exit asecondary menu display without performing any action and return to the display from
which you came, i.e., the parent user-selected display.

2. Exit a user-selected display without performing any action and return to the default display.

3. Exit a secondary special menu without performing any action and return to the parent special
menu.

4. Exit a special menu without performing any action and return to the default display.

...

From the default display on the display panel:
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—170.00C —750.00mW

the Menu button is used to select special menus. The Menu button is functional whenever the
Menu symbol (. . .) is displayed on the bottom display line. The action that results from pressing
Menu depends on what is displayed. With the default items displayed, when you press the Menu
button, the display changes to

—170.00C —750.00 mW 1
DSC OPERATION

With DSC OPERATION displayed, pressing the Menu button here brings up the first option in
the DSC OPERATION menu — CLEAN FURNACE. The display appears as follows:

DSC OPERATION 1
CLEAN FURNACE?

This option is one of six available on the DSC OPERATION menu:
=  Clean Furnace
=  Adjust Slope
= Adjust Balance
®  Turn CryoFill On/Off
®  Turn Cover Heater On/Off
®  Turn AirShield On/Off

The items Turn AirShield On/Off, Turn Cover Heater On/Off, and Turn CryoFill On/Off are for
subambient operation.

=

1. Press Enter to move between the default display and user-selected displays.
2. Press Enter to move between the default display and special menus.

3. Within secondary menus, Enter can be used to accept a condition, start an action, or enter a
lower-level submenu.

Scroll Up

1. This button scrolls ahead through a menu's items. For example, at the DSC OPERATION
display, pressing the Scroll Up button successively scrolls from DSC OPERATION to
SELECT LANGUAGE to DIAGNOSTICS and back to DSC OPERATION.

2. Inthe DSC OPERATION secondary menu, which starts at CLEAN FURNACE, pressing the
Scroll Up button successively displays the following: Adjust Slope, Adjust Balance, CryoFill
LN2 Accy, Cover Heater, AirShield.

3. Within secondary menus, pressing Scroll Up increments parameter values.



Adjustable Control Panel 9

Scroll Down

1. This button scrolls back through a menu's items. For example, at the DSC OPERATION
display, pressing the Scroll Down button successively scrolls from DSC OPERATION to
DIAGNOSTICS to SELECT LANGUAGE and returns to DSC OPERATION.

2. Inthe DSC Operation secondary menu, which starts at CLEAN FURNACE, pressing the
Scroll Down button successively displays the following: AirShield, Cover Heater, CryoFill
LN2 Accy, Adjust Balance, Adjust Slope.

3. Within secondary menus, pressing Scroll Down decrements parameter values.

Clean Furnace

To automatically clean the Pyris 1 DSC furnace, access the Clean Furnace special menu on the
adjustable control panel:

1. Atthe default display, press the Menu button. DSC OPERATION should be displayed on the
bottom line.

2. Press the Menu button. You see CLEAN FURNACE?

3. Torespond Yes, press the Enter button. The first of the secondary menu items is displayed:
REMOVE SAMPLE PAN.

4. To scroll through the secondary items of the Clean Furnace menu, perform the actions
described at each prompt and press the Enter button at each new prompt. After pressing the
Enter button at the REMOVE SAMPLE PAN prompt, the following prompts are seen:

REMOVE REF PAN *
REPLACE PT LIDS ¢
READY TO CLEAN? ¢
5. After pressing the Enter button at the last prompt, the status “CLEANING” and the time are
seen. During the cleaning cycle, the furnace is heated to 600°C in air to combust contaminants

present. The furnace is then cooled to the load temperature. The only action you can take
while the furnace is being cleaned is terminating the process by pressing the Stop button.

6. At the end of the cleaning process, or after pressing Stop, the status becomes “CLEAN
STOPPED.”

a. Either press Exit to return to the default display or
b. Press Enter to go back to the parent menu, CLEAN FURNACE?

Adjust Slope

NOTE: You must be in the DSC Operation... mode with Adjust Slope displayed before
you can make adjustments.

You can access the Adjust Slope selection on the Specialty menu one of three ways:

1. If you are at the default display,

a. press the Menu button to obtain the DSC OPERATION display,
b. press the Menu button to display CLEAN FURNACE?,
c. press the Scroll Down button five times or the Scroll Up button once.
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2. If you have just performed the Clean Furnace procedure, you should see CLEAN
FURNACE? on the display. Press the Scroll Up button to go to the ADJUST SLOPE display.

3. If you have just performed ADJUST BALANCE, press the Scroll Down button to go to the
ADJUST SLOPE display.

With ADJUST SLOPE on the display, you can do one of the following:

1. Press the Exit button to return to the default display.

2. Press the Scroll Down button to go back to the CLEAN FURNACE? display.

3. Press the Scroll Up button to go to the ADJUST BALANCE screen.

4.

Press the Menu button. The display will now show “ADJUST SLOPE” on the top line and
the value on the second line.

a. Press the Scroll Down button to decrease the Slope value or the Scroll Up button to
increase the value.

b. Return to the default display by pressing the Exit button.
c. Press the Enter button to accept the displayed value and return to the parent display.

Adjust Balance

NOTE: You must be in the DSC Operation... mode with Adjust Balance displayed
before you can make adjustments.
You can access the Adjust Balance selection on the Specialty menu one of three ways:
1. Ifyou are at the default display,
a. press the Menu button to obtain the DSC OPERATION display,
b. press the Menu button to display CLEAN FURNACE?,
c. press the Scroll Down button four times or the Scroll Up button twice.

2. If you have just performed the Adjust Slope procedure, you should see Adjust Slope on the
display. Press the Scroll Up button to go to the Adjust Balance display.

3. If you have just turned the CryoFill either on or off, you should see CryoFill LN2 ACCY on
the display. Press the Scroll Down button to go to the Adjust Balance display.

With Adjust Balance on the display, you can do one of the following:

1. Press the Exit button to return to the default display.

2. Press the Scroll Down button to go back to the Adjust Slope display.

3. Press the Scroll Up button to go to the CryoFill LN2 ACCY screen.

4

Press the Menu button The display will now show “Adjust Balance” on the top line and
“Coarse” on the second line.
Press the Exit button to return to the default display.
b. Press the Menu button to obtain the “Coarse Balance” display. The current Coarse
Balance value is seen on the second line.
i.  Press the Exit button to return to the default display.

ii. Adjust the Coarse Balance value to 0 by pressing the Scroll Up or the Scroll Down
button.
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iii. Press the Enter button to accept the Coarse Balance value and return to the parent
display.

c. Press the Scroll Down button to obtain the “Adjust Balance Fine” display.

i.  Press the Exit button to return to the default display.
ii. Press Scroll Up or Scroll Down to return to the “Adjust Balance Coarse” display.
iii. Press the Menu button to obtain the “Fine Balance” display. The current Fine
Balance value is seen on the second line.
1. Press the Exit button to return to the default display.

2. Adjust the Fine Balance value to 50 by pressing the Scroll Up or the Scroll
Down button.

3. Press the Enter button to accept the Fine Balance value and return to the parent
display.
d. Press the Scroll Up button to return to the Adjust Balance display.

After adjusting the balance, perform a run without any sample in place. The curve should be
displayed with Heat Flow as the Y axis and Temperature as the X axis. Repeat adjustment of the
Coarse and the Fine balances until the curve is horizontal.

Turn CryoFill On/Off

You can access the CryoFill LN2 ACCY selection on the Specialty menu one of three ways:

1.

If you are at the default display,

a. press the Menu button to obtain the DSC OPERATION display,

b. press the Menu button to display CLEAN FURNACE?,

c. press the Scroll Downbutton three times or the Scroll Up button three times.

If you have just performed the Adjust Balance procedure, you should see ADJUST

BALANCE on the display. Press the Scroll Up button to go to the CryoFill LN2 ACCY
display.

If you have just performed the Cover Heater procedure, you should see COVER HEATER on
the display. Press the Scroll Down button to go to the CryoFill LN2 ACCY display.

With CryoFill LN2 ACCY on the display, you can do one of the following:

1.

2.
3.
4

Press the Exit button to return to the default display.

Press the Scroll Down button to go back to the ADJUST BALANCE display.

Press the Scroll Up button to return to the COVER HEATER screen.

Press the Menu button This brings up the prompt “TURN CryoFill OFF?” if it is on or
“TURN CryoFill ON?” if it is off.

a. Press the Enter button to either of these prompts to respond Yes and also return to the
parent display.

b. Move on from the CryoFill LN2 ACCY item by pressing Exit, Scroll Down, or Scroll
Up.

Turn Cover Heater On/Off

Caution: Do NOT turn the cover heater on when operating the Pyris 1 DSC in
ambient mode. When operating in subambient mode, make sure that the
cover heater is on.



12

Chapter 1: Pyris 1 DSC

You can access the Cover Heater selection on the Specialty menu one of three ways:
1. Ifyou are at the default display,

a. press the Menu button to obtain the DSC OPERATION display,
b. press the Menu button to display CLEAN FURNACE?,
c. press the Scroll Down button twice or the Scroll Up button four times.

2. If you have just performed the AirShield procedure, you should see AirShield on the display.
Press the Scroll Down button to go to the COVER HEATER display.

3. If you have just performed the CryoFill procedure, you should see CryoFill LN2 ACCY on
the display. Press the Scroll Up button to go to the COVER HEATER display.

With COVER HEATER on the display, you can do one of the following:

1. Press the Exit button to return to the default display.

2. Press the Scroll Down button to go back to the CryoFill LN2 ACCY display.

3. Press the Scroll Up button to go to the AirShield screen.

4.

Press the Menu button. This brings up the prompt “TURN HEATER OFF?” if it is on or
“TURN HEATER ON?” if it is off.

a. Press the Enter button to either of these prompts to respond Yes and also return to the
parent display.
b. Move on from the Cover Heater item by pressing Exit, Scroll Down, or Scroll Up.

Turn AirShield On/Off

Caution: The AirShield should be ON whenever the Pyris 1 DSC is operating below
ambient.
You can access the AirShield selection on the Specialty menu one of three ways:
1. Ifyou are at the default display,

a. press the Menu button to obtain the DSC OPERATION display,
b. press the Menu button to display CLEAN FURNACE?,
c. press the Scroll Down button to go to the AirShield display.

2. If you have just performed the Clean Furnace procedure, you should see CLEAN
FURNACE? on the display. Press the Scroll Down button to go to the AirShield display.

3. If you have just performed the Cover Heater procedure, you should see COVER HEATER on
the display. Press the Scroll Up button to go to the AirShield display.

With AirShield displayed on the bottom line, you can do one of the following:

1. Press the Exit button to return to the default display.

2. Press the Scroll Down button to go back to the COVER HEATER display.

3. Press the Scroll Up button to return to the CLEAN FURNACE? screen.

4

Press the Menu button. This brings up the prompt “TURN AirShield OFF?” if it is on or
“TURN AirShield ON?” if it is off.

a. Press the Enter button at either of these prompts to respond Yes and also return to the
parent display.
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b. Move on from the AirShield item by pressing Exit, Scroll Down, or Scroll Up.

Select Language
To access the SELECT LANGUAGE option on the Pyris 1 DSC menu,
1. Display the default display:

—-170.00C —-750.00mWwW
2. Press the Menu button to display

—170.00C —750.00mW 1
DSC OPERATION

3. Press the Scroll Up button to display the following:

~170.00C -750.00mw ¢

SELECT LANGUAGE
With SELECT LANGUAGE on the display, you can do one of the following:
1. Press the Exit button to return to the default display.
2. Press the Scroll Down button to go to the CLEAN FURNACE? display.
3. Press the Scroll Up button to go to Diagnostics.
4

Press the Menu button to display the first of the language selections: English. At this screen,
you can do one of the following:

a. Press Scroll Down to go to the next language.

b. Press Scroll Up to go to the preceding language.

c. Return to the default display by pressing Exit.

d. Press Enter to change the language and return to the parent display.

There are six languages to choose from:

= English

®"  French

= German

" Jtalian

" Japanese

®  Spanish
Diagnostics

This item in the DSC OPERATION menu is accessed from the screen

47.27C 13.53mW 1
DSC OPERATION

by pressing the Scroll Down button. You can also access it by first pressing the Scroll Up button
at this display to display SELECT LANGUAGE and then select Scroll Up again. The
DIAGNOSTICS display appears:
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4727C1353m  wi
DIAGNOSTICS

Press the Menu button to display:

FIRMWARE VERSION
N218-8888 REV 1_2 ¢

Press the Enter button to return to the DIAGNOSTICS display.

Baseline Adjustment

Optimizing the baseline of the Pyris 1 DSC involves adjusting the Balance and Slope controls.

NOTE: If the Balance control is adjusted, you may have to recalibrate the temperature
axis. Thus, always optimize the baseline before the instrument is calibrated.
Ensure that the analyzer has stabilized before optimizing the baseline.

To optimize the Pyris 1 DSC baseline, perform the following three procedures:

=  Manual Baseline Optimization
= Baseline Curvature Correction

= Baseline Slope Adjustment

Manual Baseline Optimization

1.

Select the temperature range over which the baseline is to be optimized. It is not necessary to
optimize the baseline over the entire range if most of your experiments will be performed over
only a smaller portion of the range.

For example, if your work involves the analysis of the melting profiles of thermoplastic
materials, you will generally be working in the range of 50°C — 250°C. Thus, you need to
optimize the baseline between only those temperatures.

Select the coolant or cooling accessory that will be used for your experiment. An ice water
bath, liquid nitrogen, Intracoolers, or a CryoFill LN2 Cooling System can be used. Allow
enough time for the system to equilibrate after selecting the desired coolant or cooling
accessory.

Set the purge gas to a flow rate of approximately 20 — 30 cc/min (20 — 30 psi at the regulator).

The Balance and Slope controls are set at the factory; if the settings have been changed, set
them to a reading of 50 before proceeding.

See Adjust Balance and Adjust Slope on how to set Balance and Slope to 50.

Make sure that the sample and reference holders are empty. Place the vented platinum covers
into the sample and reference holders. Close and secure the sample holder enclosure cover.

In the Pyris software, click on the Pyris 1 DSC button in the Pyris Manager to load the
Instrument Application. The Pyris 1 DSC Control Panel and the Method Editor are displayed
on the screen.

From the Method Editor, select File followed by Open Method. Find the pyris\methods
directory on your system. A list of method filenames is displayed in the Open Method dialog
box.
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10.

11.

Double click on the filename baseline.dcm. This method is displayed on the screen. It can be
used for obtaining routine baselines. If necessary, change any of the values to accommodate
your situation.

Make sure that the Sample Weight value is 0.00.

Check the current Go To Temperature value in the Pyris 1 DSC Control Panel. Make sure it is
set to 50.00°C. If it is not, then click inside the Go To Temperature box and type 50°C. Click

1
on the Go To Temperature button in the Control Panel. The analyzer will now
program to 50°C and hold there. The Y value signal will stabilize.

Click on the Start button é".l located in the Control Panel to start the run. The message
Heating to XXX.xx °C is displayed in the analyzer’s adjustable control panel and the
analyzer starts heating to that temperature.

Baseline Curvature Correction

After running the baseline, you now must determine the amount of curvature correction that must
be made to the Balance control by performing the following steps:

1.

Recall the data file created when you performed manual baseline optimization if it is not
displayed on in the Data Analysis window on the screen. From the Calc menu select Peak
Area.

Enter a Left Limit value and a Right Limit value in the dialog box, selecting points near the
beginning and the end of the curve. Check the Include Peak Height option box.

Click on the Calculate button. A peak calculation is performed and displayed in the Data
Analysis page. Note the peak height value.

Invert the peak height value (i.e., if the height is 11.0 mW, make it —=11.0 mW) and add this
value to the current value displayed in the Balance Control menu.

Adjust the setting of the Balance control to the newly calculated value by pressing the
appropriate Scroll button on the adjustable control panel until the value calculated above is
displayed.

NOTE: Changes made to the Balance control setting affect the temperature calibration.
If you change the setting, check the temperature calibration.

Select and then perform another baseline run as described above. Most of the baseline
curvature should be gone.

Baseline Slope Adjustment

After removing the baseline curvature, baseline slope can be removed. To correct the slope,
perform the following steps:

1.
2.

Display the Slope menu on the adjustable control panel.

Set up and start a run using the baseline.dcm method. This method will be running while you
are adjusting the Slope control.

Slowly adjust the Slope value on the adjustable control panel by pressing the Scroll Up or the
Scroll Down button until the baseline is straight and parallel with the X axis.

When there is no more slope in the display, press the Enter button on the adjustable control
panel to accept the new slope setting.
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The baseline optimization and adjustment procedures are now complete.

Operating Variables and Sample Handling

In differential scanning calorimetry, the object of an experiment is to record the heat flow to or
from a sample over a linearly changing temperature range or at a single isothermal temperature.
The goal is to obtain accurate data in a minimum period of time. The following topics illustrate
some of the techniques that can be used to obtain the most accurate DSC data in a minimum
amount of time.

= Sample Preparation

= Sample Pans

= Sample Encapsulation
= Sample Size

= Sample Atmosphere

u Temperature Range

®  Scanning Rate

= Sample Loading

= Specific Heat Analysis

Sample Preparation

The differential scanning calorimeter can analyze solid or liquid samples. Solid samples can be in
film, powder, crystal, or granular form. Although quantitative accuracy will remain the same
regardless of sample shape, the qualitative appearance of a run may be affected by the sample
configuration. Proper sample preparation that maximizes the contact surface between the pan and
the sample will reduce the resistance of the sample to heat flow through the DSC temperature
sensors and will result in maximum peak sharpness and resolution.

The best sample shapes for optimum performance are thin disks or films or fine granules spread in
a thin layer on the bottom of the pan. Materials such as polymer films can be conveniently
prepared by cutting out sections of the film with a standard paper punch or cork borer. Solid
materials can be sliced with a razor or knife.

See topics Prepare Solid Sample, Prepare Liquid Sample, and Prepare Powdered Sample in
Pyris Multimedia Presentations Help for more information.

Sample Pans

After preparing the sample, it must be placed into a sample pan which will then be placed in the
sample holder for analysis. The following types of sample pans are available:

e Standard Sample Pans

e Specialty Sample Pans

e Volatile Sample Pans

» Large-Volume O-Ring-Sealed Stainless-Steel Pans
* High-Pressure Capsules

* Robotic System Sample Pans
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DSC Sample Pan Table

This table lists sample pans available for the Pyris 1 DSC for most thermal analysis applications.
Associated with each pan, where applicable, is the crimper to be used with that particular pan.

Sample Pan Operating Range Vol. (uL) Pressure Crimper/Sealer | Qty. Part No.

Std. aluminum pans * | —170°C to 600°C 1 atm, 0219-0048 400 0219-0041
100 kPa

Std. gold pans * -170°C to 725°C 1 atm, 0219-0048 10 0219-0040
100 kPa

Std. copper pans* —-170°C to 725°C 1 atm, 0219-0048 200 0319-0026
100 kPa

Alumina pans -170°C to 725°C 1 atm, Not required 6 N519-0180
100 kPa

Platinum pans -170°C to 725°C 1 atm, Not required 4 0319-0024
100 kPa

Graphite pans -170°C to 725°C 1 atm, Not required 4 0319-0026
100 kPa

Volatile aluminum -170°C to 600°C 20 2 atm, 0219-0061 400 0219-0062

pans * 200 kPa

Volatile aluminum —-170°C to 600°C 20 1 atm, 0219-0061 100 N519-0788

pans (pierced)* 100 kPa

Volatile gold pans* -170°C to 725°C 20 2 atm, 0219-0061 10 0219-0080
200 kPa

Stainless-steel/O- —40°C to 300°C 60 24 atm, 0990-8467 20 0319-1047

ring* 2400 kPa 1000 0319-0029

Original high- —-170°C to 400°C 30 150 atm, Not available 0419-1761

pressure stainless 15,000 kPa

steel

Original high- -170°C to 400°C 30 150 atm, Not available 0419-1760

pressure gold-plated 15,000 kPa

High-pressure -170°C to 400°C 30 150 atm, B018-2864 5 B018-2901

stainless steel 15,000 kPa

High-pressure gold- -170°C to 400°C 30 150 atm, B018-2864 5 B018-2902

plated 15,000 kPa

High-pressure -170°C to 400°C 30 150 atm, B018-2864 5 B018-2903

titanium 15,000 kPa

DPA7 -170°C to 600°C 125 1 atm, Not Required 100 B018-6859
100 kPa

Robotic aluminum —-170°C to 600°C 10 1 atm, B013-9005 400 B014-3015
100 kPa

Robotic aluminum -170°C to 600°C 30 1 atm, B013-9005 400 B014-3016
100 kPa

Robotic aluminum -170°C to 600°C 50 1 atm, B013-9005 400 B014-3017

100 kPa
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Sample Pan Operating Range Vol. (uL) Pressure Crimper/Sealer | Qty. Part No.
Robotic aluminum —-170°C to 600°C 40 1 atm, B013-9005 400 B014-3021
100 kPa

Robotic aluminum -170°C to 600°C 30 1 atm, B013-9005 400 B014-3018

(vented) 100 kPa

Robotic aluminum —-170°C to 600°C 50 1 atm, B013-9005 400 B014-3019

(vented) 100 kPa

Robotic gold -170°C to 725°C 50 1 atm, B013-9005 10 B014-3024
100 kPa

Robotic aluminum —-170°C to 600°C 10 2 atm, B013-9005 400 B016-9319
200 kPa

Robotic aluminum —-170°C to 600°C 25 1 atm, B013-9005 400 B017-4937
100 kPa

Robotic aluminum -170°C to 600°C 30 2 atm, B013-9005 400 B014-3020
200 kPa

Robotic aluminum —-170°C to 600°C 50 2 atm, B013-9005 400 B016-9320
200 kPa

Aluminum* -170°C to 600°C 125 2 atm, B013-9005 400 B016-9321
200 kPa

* These pans

may also be crimped using the Universal Crimper Press with the appropriate sealing insert.

Standard Sample Pans
Standard sample pans come in three different types:

Aluminum Sample Pans

Copper Sample Pans

Gold Sample Pans

In the standard sample pan, the sample is completely enclosed in a highly conductive capsule and
distributed in a thin layer such that the internal resistance in the sample itself is very small. The
sample pan material and the sample holder design have very small thermal resistance. This
contributes to superior thermal conductivity and temperature control between the sample and the
sample pan. Because of the high thermal conductivity of aluminum, copper, and gold, heat transfer
is maximized. This means that the sample size can be minimized. Because of their high
temperature capabilities, platinum and gold can be used to 725°C.

CAUTION: Never exceed 600°C when using aluminum sample pans. Since aluminum
melts at 660°C, an aluminum sample pan will alloy with and destroy the
sample holder.

The metal standards (indium, tin, lead, and zinc) must be encapsulated in
aluminum pans because they will alloy with gold, copper, or platinum
pans.

Aluminum Sample Pans (P/N 0219-0041)

Aluminum sample pans are used with nonvolatile solid samples such as plastics and polymers.
They are used routinely for applications such as polymer melting, crystallization, glass transitions
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of polymers, thermoplastics, and thermosets. The pans are crimped but not hermetically sealed.
These pans are crimped with the Standard Sample Pan Crimper Press and may also be crimped
using the Universal Crimper Press (P/N B013-9005) with the appropriate sealing insert.

Gold Sample Pans (P/N 0219-0042)

Gold sample pans are used for any nonmetal, i.e., ceramics, coal, soils, or minerals. They can also
be used for any material that reacts with aluminum or which must be heated over 600°C. These
pans are crimped with the Standard Sample Pan Crimper Press and may also be crimped using the
Universal Crimper Press (P/N B013-9005) with the appropriate sealing insert.

Copper Sample Pans (P/N 0319-0026)

Copper sample pans can be used for samples that have transitions that occur above the temperature
range of the aluminum pans. Typical applications for the use of copper sample pans include
antioxidant testing, thermoset and thermoplastic glass transition, and melting point determinations.
These pans are crimped with the Standard Sample Pan Crimper Press (P/N 0219-0048) and may
also be crimped using the Universal Crimper Press (P/N B013-9005) with the appropriate sealing
insert.

See the topics Crimp the Sample Pan by Hand or Using the Standard Sample Pan Crimper in
Pyris Multimedia Presentations Help.

Specialty Sample Pans

There are three specialty sample pans for use with a DSC:

Alumina Sample Pans (P/N N519-0180)

Alumina sample pans are used for oxidation studies of metals, minerals, ceramics, clays, and soils.
They can also be used for melting and eutectic diagrams in the metals industry. The associated
covers are pierced. A crimper is not required.

Graphite Sample Pans (P/N 0319-0025)

Graphite sample pans should be used in an inert atmosphere. They are used primarily with metals,
but not for oxidation studies. They have extremely good heat transfer properties that yield sharp
transition curves. A crimper is not required.

Platinum Sample Pans (P/N 0319-0024)

Use platinum sample pans and covers when gold and graphite pans and covers are not suitable.
These pans are used to analyze mineral, soil, and ceramic samples. They are also used to allow a
chemical reaction where platinum acts as a catalyst. Platinum sample pans are easy to clean and
are reusable. A crimper is not required.

Volatile Sample Pans

Volatile sample pans are used with volatile solid or liquid samples which exert significant vapor
pressure at the temperature of interest. They are available in both aluminum (P/N 0219-0062) and
gold (P/N 0219-0080). The benefits of the volatile sample pan are as follows:

e They can withstand an internal pressure of 2 atm (30 psi).

» Aqueous solutions can be scanned up to and through 100°C to observe solute behavior.
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*  The heats of fusion of materials that sublime can be determined can be determined
accurately.

»  The effect of an enclosed atmosphere on thermal behavior of a sample can be observed.
»  Capsules have an effective volume of 20 pL.
* Gold pans are available for samples requiring temperatures above 600°C.

e Covers with 50-pL-pinhole lids are available [Vapor Pressure Sample Pan Kit (P/N
N519-0788)] for measurement of boiling points, heats of vaporization, and sublimation
temperatures.

The major applications for this type of pan are purity analyses (i.e., pharmaceuticals, melting of
lipids or liquid crystals) and phase transitions, heat of vaporization, and boiling points.

See the topic on how to Seal a Volatile Sample Pan Using a Volatile Sample Sealer in Pyris
Multimedia Presentations Help.

Large-Volume O-Ring-Sealed Stainless-Steel Pans

Large-volume O-ring-sealed stainless-steel sample pans (P/N 0319-0218) contain the sample in a
sealed environment throughout an experiment. The Viton O-ring allows formation of a seal which
suppresses the vaporization of a solvent or contains a volatile reaction product, thereby eliminating
the interfering effects of the heat of vaporization. The benefits of this type of sample pan are

» sealed capsules prevent any mass loss

» capsules can withstand an internal pressure of 24 atm

« high internal pressure capability allows water samples to be heated higher than 100°C
»  capacity of 60 pL

» large sample capacity yields higher sensitivity

»  operating range of —40°C to 300°C unless otherwise limited by sample vapor pressure

The large-volume O-ring-sealed stainless-steel sample pan is used in the study of aqueous
biological solutions (such as protein in water) where the dilution requires large sample sizes and
water vaporization must be suppressed. They are also used in epoxy and phenolic curing and
vulcanization of rubber where the loss of volatiles can otherwise make interpretation difficult.

See the topic on how to Seal a Large-Volume O-Ring Stainless-Steel Sample Pan in Pyris
Multimedia Presentations Help.

NOTE: A large-volume O-ring-sealed stainless-steel sample pan can be sealed with a
universal crimper press with optional sealing insert (P/N B050-5340) or with
a quick press with the quick press spacer (P/N 0319-1047).

High-Pressure Capsules

For DSC runs where high pressure is expected in the capsule, we recommend that you use
reusable high-pressure capsules. The reusable high-pressure capsules and sealer are used to
suppress the endothermic signal resulting from volatilization of sample material or from the
volatilization or decomposition of reaction byproducts. High-pressure capsules can also be used to
study explosive materials and can be used in any situation where the advantage of a self-
generating atmosphere is to be used. The capsules are safe to handle because of a bursting disk on
the cover of the capsule that allows the sample to escape if the pressure should exceed 150 atm.

There are three high-pressure capsules available:
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Stainless-Steel High-Pressure Capsules (P/N B018-2901)

For use in DSC runs where high pressure is expected in the capsule, e.g., explosive materials. This
part number contains 5 capsules and 20 copper seals.

Gold-Plated High-Pressure Capsules (P/N B018-2902)

For use in DSC runs where high pressure is expected in the capsule, e.g., explosive materials. This
part number consists of 5 capsules and 20 gold-plated copper seals.

Titanium High-Pressure Capsules (P/N B018-2903)

For use in DSC runs where high-pressure is expected in the capsule, e.g., explosive materials. Part
number consists of 5 capsules and 20 titanium seals.

Some of the benefits of using the high-pressure capsule are

e permits suppression of the endothermic signal resulting from the volatilization of sample
material or from the volatilization or decomposition of reaction by-products

»  permits the study of explosive materials and can be used in any situation where the
advantage of a self-generating atmosphere is to be used

» availability in stainless steel, gold-plated steel, and titanium
» can withstand an internal pressure of 150 atm maximum

«  broad temperature range, subambient to 400°C

» reusable after sealing

e used in hazard testing

The high-pressure capsules are sealed with the high-pressure capsule sealing tool (P/N B018-
2864).

See the topic on how to Use the High-Pressure Capsule Sealing Tool in Pyris Multimedia
Presentations Help.

Robotic System Sample Pans

The robotic system sample pans are used to prepare sample materials for the Pyris 1 DSC
autosampler. Pans are available in sealed or vented versions. These pans can also be used for
nonautosampler systems. The Universal Crimper Press (P/N B013-9005) provides high-quality
sample crimping for the robotic system sample pans.

Below is a list of robotic system pans available:

1-bar (100 kPa) maximum internal pressure

Part No. Capacity | Thickness Description

B014-3015 10 pL 0.1 mm sealed aluminum pans (400)
B014-3016 30 pL 0.1 mm sealed aluminum pans (400)
B014-3017 50 pL 0.1 mm sealed aluminum pans (400)
B014-3018 30 pL 0.1 mm vented aluminum pans (400)
B014-3019 50 pL 0.1 mm vented aluminum pans (400)
B014-3024 50 pL 0.1 mm sealed gold pans (10)
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2 bar (200 kPa) maximum internal pressure

B014-3020

25 uL 0.15 mm sealed aluminum pans (400)

B014-3021

50 pL 0.15 mm sealed aluminum pans (400)

See the topic on how to Crimp the Robotic System Sample Pan Using the Universal Crimper

Press in Pyris Multimedia Presentations Help.

Robotic System Sample Pan Covers

B014-3003 0.1 mm aluminum cover used for all 0.1-mm-thick
aluminum sample pan types (400)
B014-3004 0.15 mm aluminum cover used for all 0.15-mm-thick
aluminum sample pan types (400)
B014-3040 0.1 mm aluminum cover used for all 0.1-mm-thick
aluminum sample pan types (2000 covers)
B014-3050 0.15 mm aluminum cover used for all 0.15-mm-thick

aluminum sample pan types (800)

Starter Kits

B014-6340 Aluminum Sample Pan Starter Kit. Contains 50 of each type of
robotic system aluminum sample pan and 350 sample pan covers.
B014-3030 Aluminum Sample Pan Starter Kit. Contains 400 of each type of

robotic system aluminum sample pan and 2000 sample pan
covers.

Pan and Cover Kit (2 atm, 200 kPa)

B016-9320

Aluminum sample pans and covers, 30-pL internal volume (400
pans and covers)

B016-9321

Aluminum sample pans and covers, 50-pL internal volume (400
pans and covers)

B700-1015

Aluminum sample pan cover with centered 2.5-mm hole.
Designed for OIT measurements and for experiments that require
an open sample pan for maximum exposure of the sample to the
gaseous environment. Can be used with 30- or 50-uL Robotic
System aluminum sample pan bottoms (400 lids)

B700-1014

Aluminum sample pan cover with centered 0.05-mm hole.
Designed for vapor pressure and boiling point measurements.
Can be used with 10-, 30-, or 50-uL Robotic System aluminum
sample pans (400 lids)
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Sample Encapsulation

The standard aluminum sample pans and covers provided with the DSC are suitable for most
thermal analysis applications. The most common method of sample encapsulation is crimping the
sample pan cover in place. The normal procedure yields a tightly, but not hermetically, sealed pan.
When maximum contact of the sample with the atmosphere is necessary, perforate the sample pan
cover with tweezers before crimping or use a cover punched from a 60/100 mesh screen.

For materials that emit volatile byproducts or need to be hermetically sealed, additional sample
pans are available.

See the topic How to Encapsulate Samples in Pyris Multimedia Presentations Help.

Crimpers

The following table lists the crimpers available for the sample pans used with a DSC for most
thermal analysis applications.

Crimper Use Part No.
Standard sample pan Crimps covers on Standard Sample Pans of 0219-0048
crimper press aluminum, gold, and copper. Has a replaceable

crimper head
Volatile sample sealer Used with Volatile Sample Pans 0219-0061
High-pressure capsule Used with High-Pressure Capsules B018-2864
sealing tool
Universal crimper press | Used with the Large-Volume O-Ring-Sealed B013-9005

Stainless-Steel Pans and Volatile Sample Pans.
This is accomplished by using appropriate sealing
insert.

Quick Press Used with Large-Volume O-Ring-Sealed 0990-8467
Stainless-Steel Pans
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Standard Sample Pan Crimper Press

The Standard Sample Pan Crimper Press (P/N 0219-0048) is used to crimp covers on standard
sample pans of aluminum, gold, and copper for use with the Pyris 1 DSC. Samples are crimped in
pans but are not hermetically sealed. The design incorporates a replaceable crimper head.

Volatile Sample Sealer

The Volatile Sample Sealer (P/N 0219-0061) is used to seal volatile sample pans. The pans and
sealer are used with volatile solid or liquid samples that exert significant vapor pressure in the
temperature range of interest. For example, aqueous solutions can be scanned up to and through
100°C to observe solute behavior. The heats of fusion of materials which sublime (e.g., camphor)
can be determined accurately using these sample pans. Additionally, the effect of an enclosed
atmosphere (e.g., water vapor evolved in dehydration below 100°C) on thermal behavior of a
sample can be observed.
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High-Pressure Capsule Sealing Tool

The high-pressure capsule sealing tool (P/N B018-2864) is used to seal the reusable high-pressure
capsules. Those capsules are used to suppress the endothermic signal resulting from volatilization
of sample material or from the volatilization or decomposition of reaction byproducts. High-
pressure capsules can also be used to study explosive materials and can be used in any situation
where the advantage of a self-generating atmosphere is to be used.

The capsules that can be sealed by this tool are
e stainless-steel high-pressure capsules
e gold-plated stainless-steel high-pressure capsules

e titanium high-pressure capsules

Vapor Pressure Sample Pan Kit (P/N N519-0788)

This kit includes 100 volatile aluminum pans and 100 pierced covers. A 50-um-diameter hole is
centered in the cover. Use this kit for more reproducible measurements of boiling points, heats of
vaporization, and sublimation temperatures. VVapor pressure studies can be conducted when using
these pans and covers with the high-pressure DSC.

Universal Crimper Press

The Universal Crimper Press (P/N B013-9005) is used for sealing all of the Robotic System
sample pan types as well as most of the other Perkin EImer DSC sample pans when used with the
appropriate optional sealing insert. Other pans that can be crimped by a universal crimper press are

Part No. DSC Sample Pan Type

B050-8921 Standard Sample Pans

B050-5340 Large-Volume O-Ring Sealed Stainless-Steel Sample Pans

B014-4637 Volatile Sample Pans

B013-9033 Robotic System Sample Pans (included with the Universal Crimper Press)
B017-4929 12.5-L, 2-atm aluminum sample pans
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Quick Press

The Quick Press (P/N 0990-8467) is used to crimp large-volume O-ring sealed stainless-steel
sample pans (P/N 0319-0218) which are used with samples that vaporize or contain a volatile
reaction product in the temperature range of interest. Application areas include the study of dilute
aqueous solutions or curing reactions at temperatures below 300°C (e.g., phenolic or epoxy
resins).

Sample Size

The quantity of sample that can be analyzed by the DSC is limited only by the volume of the
sample pan that you use. However, the sample size in conjunction with the scanning rate and the
sensitivity (Y range) will affect the quality of the results.

With the DSC, running a large sample at a fast scanning rate will improve the usable sensitivity.
Running a small sample at a slow scanning rate will improve the resulting peak resolution. Most
samples run on the DSC analyzer will be in the 0.5-30-mg range.

NOTE: Use small samples of 1 mg or less for decomposition studies and other
analyses in which the sample may tend to contaminate the sample holders or in
which the behavior of the sample has not previously been investigated. Also,
use a flow through cover in such analyses.
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Sample Atmosphere

CAUTION: Always use helium as the purge gas when liquid nitrogen is used for
subambient operation. Never leave the purge gas exit line immersed in a
liquid.

You can control the atmosphere in which the encapsulated sample is run by using a purge gas to
displace or introduce reactive gases into the sample furnaces. Recommended purge gases are air,
nitrogen, argon, oxygen, and helium. When changing from one purge gas to another, always check
the temperature and energy calibration. Flow rates of 20 — 30 cc/min of purge gas are
recommended. These flow rates will be realized by inlet purge gas rates of 20 — 30 psi.

Argon or nitrogen of 99.9% minimum purity is recommended for purging the sample holders
when operating at ambient temperatures and above. The gas must be dry. A size 1A cylinder
equipped with a suitable regulator is recommended. The regulator should be equipped with a
shutoff valve at the outlet. The shutoff valve should have a 1/4-in. NPT male thread on the outlet
side for connection to the DSC’s purge gas line. A purge gas flow restrictor should not be placed
in the line as this is contained in the purge gas system within the instrument.

For degradation studies or for experiments on samples that offgas during transition or reaction, a
Pyris 1 DSC Flow Through Cover Kit (P/N N537-0153) is required. The Flow Through Cover
permits the purge gas and volatiles to exit directly through the top of the cover. The recommended
flow rates of the purge gas are 40 — 50 cc/min. These flow rates will be realized by inlet purge gas
pressures of 40 — 50 psi. Air or oxygen may be used as the purge gas.

Helium is the recommended purge gas for the CryoFill LN2 Cooling System. Nitrogen is the
purge gas used with Intracoolers 1P and 2P. Recommended flow rates of the purge gas are 20 — 30
cc/min. These flow rates will be realized by inlet purge gas pressures of 20 — 30 psi.

The GSA 7 Gas Selector Accessory is a computer-controlled gas-switching device. The GSA 7
permits the automatic switching of sample purge gases at an operator-selected time or temperature
during an analysis. You are allowed two gas changes per temperature program step with the GSA
7.

The TAGS (Thermal Analysis Gas Station) may also be used for automatic switching of four
sample purge gases using a predefined operation program that you set up in the method. You are
allowed up to ten gas changes per temperature program step with the TAGS.

Temperature Range

The temperature range for your analysis depends on the sample and the applications of your
results. The Pyris 1 DSC can be used to analyze samples from a temperature of -170°C (when

used with a CryoFill LN2 system) to 725°C (in ambient operation). Isothermal analyses also can
be performed at any selected temperature in the range of the instrument.

CAUTION: Do not use aluminum sample pans when programming the DSC to run

above 600°C. Since aluminum melts at 660°C, the pans will alloy with and
destroy the sample holders. Always make sure that you are not using
aluminum pans in either the sample or the reference cell when you want

the temperature of the DSC to exceed 600°C.
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Scanning Rate

The DSC will allow scanning rates of 0.1°C/min to 500°C/min in steps of 0.1°C/min. Proper
selection of scanning rate will increase efficiency of your analysis at the desired sensitivity.
Generally, slower scanning rates improve the peak resolution while faster scanning rates improve
the usable sensitivity.

Sample Loading

NOTE:

Scanning rates greater than 100°C/min are normally used only for rapidly
heating or cooling the DSC to starting temperatures or to selected isothermal

temperatures. Typical experimental scanning rates range from 5°C/min to
40°C/min,

Before loading the sample into the Pyris 1 DSC sample holder, the sample must undergo sample
preparation and sample encapsulation. In addition to encapsulating the sample, it is recommended
that a reference capsule be used in the reference furnace during the DSC experiment. The best
reference material is an empty sample pan and lid of the same type in which the sample material is
encapsulated.

Load the sample and reference pans into the Pyris 1 DSC sample holder as follows:

1.
2.
3.

Lift up the handle on the sliding sample holder enclosure cover.

Slide the cover back until it stops.

Note the orientation of the platinum sample holder covers. Remove them from the sample
holders with tweezers.

Using tweezers, place the encapsulated sample in the left sample holder and put an empty pan
and cover (reference) in the right sample holder.

Replace the sample holder covers back on the sample holders, with the same orientation as
before they were removed. Maintaining the sample holders’ orientation improves the baseline
repeatability, especially at high temperatures.

Pull the sample holder enclosure cover and lock it into place by pushing the handle down.

NOTE:

Try to load sample and calibration materials into the Pyris 1 DSC when the
furnace temperatures are at room temperature or higher. If you must open the
sample holder enclosure cover, make sure that the AirShield is on. Do not
keep the cover open for more than a minute since frost will form in front of the
cleats and around the AirShield. If this should occur, use the acid brush
provided to sweep away any frost, making sure to keep it away from the
sample holders.

See the topic on how to Insert the Guard Rings in Pyris Multimedia Presentations Help.
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Specific Heat Analysis

The determination of specific heat capacity by a power-compensated DSC analyzer is an
important tool in thermal analysis. Heat capacity is an intrinsic property of a material. It is the

amount of energy needed to increase a unit quantity (e.g., 1 g, 1 mole) of material 1°C. All
materials have specific heat. If there is no phase transition or reaction, the specific heat is a
positive number that gradually changes with temperature.

Specific heat is fully normalized output of a DSC, i.e., the displacement during a scan is equal to
the product of the heat capacity times the sample weight times the scanning rate plus the no-
sample baseline. DSC data is sometimes misinterpreted because just one heat flow run was
performed. The data from that run may contain information about the instrument itself such as the
specific heat of the reference side of the sample holder. This problem can be fixed by performing a
baseline run with no sample using the same conditions to be used for the sample. This constitutes
the classical two-curve Cp method. This is illustrated here by finding the specific heat of the
reference standard sapphire using the Pyris 1 DSC.

The following steps were performed in order to obtain the specific heat of sapphire:
1. Prepare the Pyris 1 DSC.

2. Place an empty standard aluminum sample pan and lid in each sample holder in order to run a
no-sample baseline.

3. Enter the parameters into the Preferences pages and the Method Editor. Use a Sample Weight
of 0 for the baseline run:

Purge Gas Nitrogen at 20 cc/min
Cooling Device Ice bath

Sample Weight 28.12 mg

Initial Temperature 50°C

Y Initial 0mw

Equilibrate Temp. 0.01°C

Heat Flow 0.01 mW

Wait no longer than 15 min

Method Program

Isothermal — Scan — Isothermal

Heating/Cooling Rate

10°C/min

Temperature Range

50 - 100°C, 100 — 150°C, . .., 250 - 300°C

4. Click on the Start Method button to start the baseline “no sample” run.

o

Find the sapphire standard in the Specific Heat kit (P/N 0219-0136) and encapsulate it in the

standard aluminum sample pan used in the baseline run.
Enter the sample weight of 28.12 mg into the Method Editor.
Click on the Start Method button to start the sample run.

After data collection is complete, click on the Data Analysis button on the toolbar.

© © N o

Using Add Data in the File menu, select the two data files you just collected. The baseline
curve should be the lower curve and the sample curve should be the top curve.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

The Step Select feature should be activated. Make sure that a checkmark appears next to Step
Select in the Curves menu. If it does not, click on Step Select.

If you have data from multiple scanning steps, the Start Time at Zero feature should not be
checked in the Curves menu.

The data is now in the form such that you can calculate the specific heat for each iso—scan-iso
step.

Make sure that the sample curve is the active curve (heavy line display). Click on Heat Flow
in the Curves menu. The Step Select dialog box is displayed.

From the list of steps, select adjacent iso—scan—iso steps to create a segment. Click on OK. If
your method had 11 steps, you should be able to define 3 segments.

Repeat steps 11 and 12 for the baseline curve but use Baseline Heat Flow from the Curves
menu.

Click on a segment of the sample curve and choose Multiple Curve from the Specific Heat
submenu in the Calc menu.

The default selection for the baseline curve should be the segment of the curve that coincides
with the segment of the sample curve selected. Click on OK or press Enter to accept the
selection.

The specific heat curve and its ordinate scale is added to the display.

In the case of multiple-step data, repeat steps 15 and 16 for each scanning step (iso—scan—iso
segment).

Change the X scale to Temperature using Rescale X in the Display menu or in the toolbar.

Operational Suggestions for Accurate Cp Analysis

To obtain a more accurate specific heat measurement, try to follow the suggestions below:

DSC Block Stability: The DSC analyzer block temperature should be stable. For above-
ambient specific heat, use ice water as the coolant. Water alone is less satisfactory because the
water slowly warms up over time. An Intracooler is good for subambient work. Allow
sufficient equilibration time after changing the heat sink temperature before running a
baseline. One hour should be sufficient.

Purge Gas: Use dry nitrogen or argon for the purge gas. Defective or inferior regulators can
result in irregular purge flow with resultant baseline wanderation. Avoid using flow restrictors
and flow meters on the inlet or outlet purge during data acquisition.

Calibration: When performing a two-curve Cp analysis, it is important that the instrument be
carefully calibrated. Single-point calibration is not sufficient. Use high-purity melting
standards to bracket the temperature range of interest. Use the melting energy of an accurately
weighed specimen of indium for energy calibration.

Preconditioning of the DSC: Before performing the first of several high-sensitivity or high-
accuracy DSC analyses, it it good practice to heat the analyzer to the highest temperature that
will be achieved during your analysis, hold the temperature briefly, and then return to the
Load temperature. Use the Go To Temp button on the control panel.

Temperature Program:

= |sothermal steps must be long enough to allow heat flow equilibration which depends on
sample size and pan type. Two to three minutes is usually sufficient for step length.

*  The initial isotherm must be at least 30°C above block temperature.
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®= No physical or chemical process (e.g., decomposition, moisture loss) should occur during
either isotherm.

*= Do not try to cover a wide temperature range between isothermal steps. The isothermal
steps behave like a reference for heat flow. By aligning the isothermal data, which is
done automatically by the software, the effects of a slight baseline shift are minimized. If
a wide temperature range must be used, it is preferable to divide the analysis into several
steps, selecting the steps so that they bracket regions with transitions.

®  During the scanning step, for a small sample, use a rapid heating rate (e.qg., 20°C/min);

for very large samples, use a low rate (e.g., 5°C/min). This ensures uniform heating of the
sample.

Sample Pans: You must use the same sample pan and lid for the sample run that you use for
the no-sample baseline run. This assures that there will be no Cp error caused by weight
difference. Use crimpable standard aluminum pans. For volatile samples, use a sealed pan that
will not burst from the pressure of escaping volatiles. If possible, use a vacuum oven to
remove the volatiles prior to the run so that you can use a crimpable sample pan.

Sample Size: The sample size depends on the desired heating rate. A sample of 5—25 mg is
normal.

Reference Side: Place an empty pan in lid in the reference holder for both the sample run and
the baseline run.

Platinum Sample Holder Covers: Always use the platinum sample holder covers (in
addition to the sample pan lids). Before beginning specific heat analysis, identify one with a
distinguishing mark to help prevent mixing up the two lids. Take care to use the same lid on
the same side consistently.

Calibration of the Pyris 1 DSC for temperature and energy is accomplished by running high-purity
standard and reference materials with known temperature and energy transitions. (Perkin Elmer
ships reference materials in the Spares kit with each analyzer.) The data obtained after running
these materials are used in the calibration programs to automatically calibrate the DSC. Once the
calibration is performed, the analyzer will be calibrated continuously, even when the system is
turned off. Unless major analyzer condition changes are made, the DSC should remain calibrated.

Calibration Precautions

The following precautions must be observed when the calibrating a Pyris 1 DSC:

Do not use aluminum pans above 600°C since they will alloy with and contaminate the
sample holders.

All metal reference materials (indium, tin, lead, zinc) must be encapsulated in aluminum pans
because they will alloy with gold or platinum pans.

All inorganic reference materials (potassium sulfate, potassium chromate) should be
encapsulated in gold pans.

For the best temperature repeatability, the reference material should be flattened and placed in
the center of the sample pan and then encapsulated. The sample pan should be placed in the
center of the sample holder.
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When using subambient reference materials, it is recommended that they be encapsulated in
volatile sample pans for a tight, hermetic seal (P/N 0219-0062 and 0219-0080 and volatile
sample sealer 0219-0061).

When using liquid nitrogen or an Intracooler, always observe the precautions for liquid
nitrogen use.

When to Calibrate the DSC

Once you have performed the automatic calibration programs, the temperature and heat flow
(energy) calibration of the DSC should remain unchanged for an extended period, provided there
are no changes in the instrument operating conditions. (Periodic checks of the calibration typically
show variations of <1% after many days.) There are a few conditions that will change either the
temperature or the energy calibration and cause the need to recalibrate:

If the operating temperature range of your experiments changes, recalibration may be
necessary. Run a reference material in the new range to determine if the current calibration is
still valid.

If the Balance is adjusted, recalibration may be necessary. Always optimize the baseline
before the instrument is calibrated.

If the purge gas type or purge gas flow rate is changed, the calibration should be checked for
highest accuracy.

If the coolant or cooling accessory used with the DSC is changed, recalibration may be
necessary.

Since temperature calibration depends slightly on scan rate, final calibration should be
performed at the scan rate that you will use for your experiments. As the scan rate is increased
from the rate used for calibration, the transition temperature may change slightly. If you will
be using a wide range of heating rates, or heating and cooling rates, it is better to calibrate at
the slowest rate to be used.

If the instrument has been turned off for a long time (i.e., weeks or months), the instrument
may appear to need recalibration. Condition the DSC by performing several heating and
cooling runs with the sample holder empty and then check the calibration by running
reference materials.

DSC Calibration Routines

The following calibration routines are available for the Pyris 1 DSC:

= Calibrate Temperature
= Calibrate Heat Flow

= Calibrate Furnace

NOTE: If you need to optimize the baseline using the Balance and Slope controls, do
so before calibrating the analyzer.

As part of maintaining proper operating conditions for your instrument, you should calibrate it
when it is first installed and when you change the sample holder. The recommended routine to use
is the Temperature calibration routine. It is recommended also that the DSC be calibrated every
three to six months after installation.
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Calibrate Temperature

1.
2.

10.

11.

12.

While in the Instrument Viewer or the Method Editor, select Calibrate from the View menu.

Restore the default Temperature calibration by selecting Temperature from the Restore menu.
If you are performing all of the calibration procedures, restore all default calibration values by
selecting the All command.

Select the Save and Apply button in the Calibration window to send the default calibration
values to the analyzer and save the current calibration file.

Select Close to close the Calibration window.

Complete a scan for each reference material under the same conditions that you run your
samples.

Perform a Peak Area calculation and include the Onset temperature. Record the AH (J/g) and
Onset results; you will need the Onset result for Temperature calibration and the AH result for
Heat Flow calibration.

Repeat steps 5 and 6 for each additional reference material to be used.
Select the Calibrate command in the View menu. The Calibration window appears.

Select the Temperature tab. Enter the name of the reference material used, the expected Onset
value, and the Onset result just measured for each reference material.

Select the check box in the Use column for each reference material to be used in the
calibration.

Select the Save and Apply button in the Calibration window to send the new calibration
values to the analyzer and save the current calibration file.

Go on to the next calibration procedure by clicking on its tab or select Close to close the
Calibration window and begin using the new calibration values.

Calibrate Heat Flow

1.

While using the Instrument Viewer or the Method Editor, select Calibrate from the View
menu.

Restore the default Heat Flow calibration by selecting Heat Flow from the Restore menu. If
you performed a Temperature calibration just prior to starting a Heat Flow calibration and
selected All from the Restore menu, then you do not need to restore the default Heat Flow
calibration here.

Select Save and Apply.
Select Close.

Complete a scan using a reference material or use one that was run for the Temperature
calibration.

Perform a Peak Area calculation and note the AH (J/g) result. You can also use the AH result
recorded for one of the reference materials used in the Temperature calibration.

In the Instrument Viewer or the Method Editor, select Calibrate from the View menu.

Select the Heat Flow tab. In the Calibration table, enter the name of the reference material
used, the expected AH value, the AH result just measured, the weight of the reference material
used, and the name of the method file used for the run.

Select the Save and Apply button in the Calibration window to send the new calibration
value to the analyzer and save the current calibration file.
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10. Go on to the next calibration procedure by clicking its tab or select Close to close the
Calibration window and begin using the new calibration values.

Calibrate Furnace

NOTE: This calibration is available only if the instrument has DDSC capability.

While in the Instrument Viewer or the Method Editor, select Calibrate from the View menu.
If applicable, complete the Temperature calibration.
Remove the pans from sample and reference holders.

Select the Furnace tab in the Calibration window.

o W N RE

In the Minimum field, enter a minimum temperature that is below your normal operating
region.

6. Inthe Maximum field, enter a maximum temperature that is above your normal operating
region.

7. Select the Begin Calibration button.
8. Wait the designated time for completion of the Furnace calibration.

9. Select the Save and Apply button in the Calibration window to send the new calibration
values to the analyzer and save the calibration file.

10. Select Close to close the Calibration window and begin using the new calibration values.

DSC Calibration Reference Materials

Your company may have to comply with ISO 9000. Perkin Elmer Thermal Analysis calibration
materials are 1ISO 9000 compatible. They are called Reference Materials. 1SO has two
classifications for calibration materials: Reference Materials and Certified Reference Materials.

Reference Materials (RMs) comply with 1SO for instrumentation calibration. They are available
from Perkin Elmer and Perkin EImer provides documentation with each RM that cross references
the material’s lot code. This declaration should be filed with all other material certificates and
documents in your I1SO file.

1SO Guide 30 defines a RM as a

“Material or substance one or more of whose property values are sufficiently
homogeneous and well established to be used for the calibration of an apparatus, the
assessment of a measurement method, or for assigning values to materials.”

Certified Reference Materials (CRMs) are traceable to national or international standards
through an unbroken chain of comparisons. Not every calibration material is a CRM. CRMs can
be very expensive and are not available for all thermal analysis techniques.

If you are not sure what material to use, then check with your Quality Assurance Department and
discuss the differences between RMs and CRMs. If you find that you need CRMs, you may order
them from the National Institute of Standards and Technology (301 975-6776).

Reference Material E is a standard epoxy—glass composite known as FR4. It is bisphenol A-type
epoxy supported by four layers of woven E-type glass fibers. This type of material can be assayed
by DSC thermal analysis. The supporting glass permits analysis well above the glass transition
temperature. The epoxy resin exhibits mechanical relaxations down to liquid nitrogen
temperatures. It is highly crosslinked and changes little under normal storage and handling
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conditions. Reference material E has been analyzed by various techniques and has been found to
agree with the manufacturer’s specifications. Assay numbers are not indicated on the samples.
Recent lots indicate a storage modulus of 1.1e10 to 1.8e10 Pa.

The different reference materials for operation and calibration of your Pyris 1 DSC in the ambient
to 725°C temperature range and for subambient operation are outlined the following two topics.

Calibration Reference Materials from Ambient to 725°C

Very-high-purity (>99.9%) metals or inorganic materials are typically used to calibrate the
temperature and energy axes of the DSC when operating in the temperature range from ambient to
725°C. Two high-purity metal reference materials [indium (P/N 0319-0033) and zinc (P/N 0319-
0036)] are supplied with your instrument for calibration purposes. Other reference materials are
also available from Perkin Elmer. The nominal transition temperatures and energies for each of
these reference materials recommended for calibration are as follows:

NOTE: Temperature and energy transition values may vary slightly from one lot
number to another. Refer to the documentation provided with the reference
material to determine the values for that lot number.

Reference Material Part No. Transition Point (°C) Transition
Energy (J/g)

Indium 0319-0033 156.60 28.45

Tin 0319-0034 231.88 60.46

Lead 0319-0035 327.47 23.01

Zinc 0319-0036 419.47 108.37
Potassium Sulfate na 585.0 0.5 33.26
Potassium Chromate na 6705*05 35.56

Also available from Perkin Elmer are kits of encapsulated reference materials:
0219-0045
N519-0762

includes a large and a small indium, tin, and lead
includes indium and zinc

The selection of the proper reference materials is crucial for the optimal performance of the DSC
over the temperature range used for your experiments. Always select a reference material that
encompasses that temperature range. For example, if you operate the DSC from 50°C to 200°C,
use indium, which melts at 156.60°C.

If you wish to calibrate the energy as well as the temperature, you must accurately weigh the
reference material before the run. Typical weights for standards and reference materials range
from 1 to 10 mg. The accuracy and precision to which you weigh the sample are directly related to
those of the energy measurements made on the DSC.

NOTE: The zinc reference material should not be heated more than twice.
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Calibration Reference Materials for Subambient Operation

Very-high-purity (>99.999%) organic materials can be used to calibrate the temperature when
operating the DSC in the temperature range from —170°C. See the table below for a list of
recommended subambient calibration standards that can be used with your DSC. Normally,
indium is the reference material that is recommended for energy calibration for all operating

conditions.

Substance Transition Transition Temp. (°C) Transition

Energy (J/g)
Cyclopentane Crystal -151.16 69.45(a)
Cyclopentane Crystal -135.06 4.94(a)
Cyclohexane Crystal -87.06 79.58(b)
Cyclohexane Melt 6.54 31.25(b)
n-Heptane Melt -90.56 140.16(c)
n-Octane Melt -56.76 182.0(c)
n-Decane Melt -29.66 202.09(c)
N-Dodecane Melt -9.65 216.73(c)
n-Octadecane Melt 28.24 241.42(d)
Hexatriacontane Crystal(*) 72.14 18.74(d)
Hexatriacontane Crystal 73.84 60.25(d)
Hexatriacontane Melt 75.94 175.31(d)
P-Nitrotoluene Melt 51.64

(*) Shows some thermal history dependence
(a) Aston, J.G. et al., JAC, 65, 341 (1943)

(b) Aston, J.G. et al., JAC, 65, 1035 (1943)

(c) Finke, H.L. et al., JAC, 76, 33 (1954)

(d) Schaerer, A.A. et al., JAC, 77, 2017 (1955)

1. The materials listed here, if used for calibration, must be of 99.999% minimum purity as even
small levels of impurity can affect the temperature and/or energy of the transition.

2. These substances must be encapsulated in volatile sample pans. To improve peak resolution,
place a small piece of aluminum foil over your sample before sealing the pan.

3. If the peaks are not sharp (as in indium), the sample may be impure and the temperatures you
measure may not be correct. Use a higher purity sample or check the purity of the sample by
an alternate technique such as gas chromatography.
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Subambient Operation

The Pyris 1 DSC can be operated in subambient mode. Perkin Elmer offers subambient
accessories for the Pyris 1 DSC to satisfy most temperature requirements. There are three options
for Pyris 1 DSC that extend the temperature range down to —30°C, —-65°C, and —170°C. These are
the Intracooler 1P, the Intracooler 2P, and the CryoFill Liquid Nitrogen Cooling System,
respectively. The dry box that is required for subambient operation and an accessory for the DSC
7 is not necessary with the Pyris 1 DSC. The sliding sample holder enclosure cover replaces the
dry box on the Pyris 1 DSC. Subambient operation of Pyris 1 DSC is comparable to ambient
performance with respect to noise, resolution, baseline linearity, and repeatability.

To determine which subambient configuration you need, you must determine at which temperature
you wish to operate.

Subambient operation of Pyris 1 DSC is obtained by using either of the following modes:

= CryoFill Liquid Nitrogen Cooling System

= Intracoolers 1P and 2P

The CryoFill LN2 Cooling System must be installed initially by a Perkin Elmer Service engineer.
Afterward, you can convert back to ambient operation or use an Intracooler (see From
Subambient to Ambient Operation).

CryoFill Liquid Nitrogen Cooling System

A WARNING: The CryoFill Liquid Nitrogen Cooling System MUST be
installed by a Perkin Elmer service engineer. Once the
system has been installed, you can switch from this cooling
device to another cooling device without the help of a service
representative by following the instructions in this manual
and the online Installation Help.

Use of liquid nitrogen in the Pyris 1 DSC is one way to operate in subambient mode. It allows
operation down to temperatures as low as —170°C. Operating Pyris 1 DSC with liquid nitrogen is
fast, easy, and frost-free.

Cryogenic temperatures are achieved through the use of a small, internal liquid nitrogen dewar.
The dewar rests on a thermal island of high-tech epoxy materials that have outstanding insulating
properties. The internal dewar is filled automatically from and is part of Perkin Elmer’s CryoFill
Liquid Nitrogen Cooling System. The CryoFill control unit incorporates a sophisticated
mathematical algorithm and a pneumatic technique to ensure a very stable liquid level in the
internal LN2 dewar. The algorithm uses a form of “fuzzy logic” allowing the liquid level to be
held to within a few millimeters regardless of the pressure or flow rate from the LN2 supply tank.
A constant liquid nitrogen level translates into a more reproducible baseline performance.

You connect the liquid nitrogen supply tank to the internal dewar via the liquid nitrogen transfer
line. This line provides a safe connection to the tank while allowing easy separation from the tank
during refilling operations.

The CryoFill Liquid Nitrogen Cooling System comprises the following parts:
e Cold finger
e Liquid nitrogen dewar that resides in the Pyris 1 DSC
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Control box that regulates the level of liquid nitrogen inside the dewar
Liquid nitrogen transfer line

Epoxy plate for subambient operation that has the dewar, liquid nitrogen sensor, and
liquid nitrogen filling line attached

Liquid nitrogen circuit board assembly

Liquid nitrogen supply tank (CryoFill)

When you order a LN2 system (P/N N537-0540), it includes the LN2 Assembly (P/N N537-0259)
and the Dewar Tank (N537-3009).

See the following topics on the CryoFill System and liquid nitrogen with the Pyris 1 DSC:

Precautions for Liquid Nitrogen Use in Pyris 1 DSC
Preparing Pyris 1 DSC for Liquid Nitrogen Operation
Operating the Pyris 1 DSC with Liquid Nitrogen
Refilling the Liquid Nitrogen Supply Tank

Precautions for Liquid Nitrogen Use

Performance of the Pyris 1 DSC in the subambient mode should be similar to performance in the
ambient mode with respect to noise, baseline linearity, baseline repeatability, resolution, etc. To
achieve this level of performance, however, when using liquid nitrogen as a coolant, the following
requirements must be met:

Helium must be used as the purge gas for the sample holder. A gas such as nitrogen or
argon should not be used because it has a condensation temperature close to that of the
coolant, and, thus, the increased density of that gas may lead to anomalous and
nonrepeatable baselines.

The helium purge gas must be exceptionally dry (use of the filter dryer accessory is
recommended). Condensation may occur on the walls of the sample holder enclosure and
affect baseline performance if the purge gas is not exceptionally dry.

The sliding sample holder enclosure cover must be free of leaks and purged with dry
nitrogen.

The sliding sample holder enclosure cover should not be left open for long periods of
time. Close the enclosure cover when not inserting or removing samples.

The use of liquid nitrogen as a coolant will require recalibration of both temperature and
calorimetric sensitivity, which will be affected by a few degrees and a few percentage
points, respectively.

Always use extreme caution when working with liquid nitrogen. It can cause severe
burns.

Use of liquid nitrogen as a coolant requires that the instrument be placed in a well-
ventilated area.

Use protective gloves when removing samples from the sample holder as they get
extremely cold.

When using the Pyris 1 DSC in subambient mode, you must turn on the cover heater.
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Preparing Pyris 1 DSC for Liquid Nitrogen Operation

The CryoFill Liquid Nitrogen Cooling System should have been installed on your system by a
Perkin Elmer service engineer.

Before operating the Pyris 1 DSC with liquid nitrogen as the coolant, check the following:

e The guard rings are installed.

e The O-ring on the sliding sample holder enclosure cover is in place.

»  The liquid nitrogen transfer line is connected properly to the control box and to the analyzer.
e The dry nitrogen gas supply line is connected properly to the control box.

» The sliding sample holder enclosure cover is engaged.

The CryoFill feature should be ON so that the dewar in the analyzer is full and LN2 level sensor is
on. You activate this feature either on the adjustable control panel or through the Pyris software.

Operating the Pyris 1 DSC with Liquid Nitrogen

Prior to operating the Pyris 1 DSC with liquid nitrogen as the coolant, see the precautions to be
taken and the preparations to be made.

To operate the Pyris 1 DSC in subambient mode using the CryoFill LN2 Cooling System, perform
the following steps:

1. Make sure that the sliding sample holder enclosure cover is engaged.
2. Purge the sample holder enclosure cover with dry nitrogen for several minutes.

3. Make sure your helium sample purge gas is flowing at 20 cc/min (regulator pressure of
20 psi).

4. Turn on the CryoFill LN2 System.

5. Check the baseline over the temperature range of interest and optimize the baseline, if
necessary.

6. Perform a temperature calibration after the Pyris 1 DSC has equilibrated. Suitable
subambient calibration standards are in Calibration Reference Materials for
Subambient Operation. Volatile sample pans should be used for all liquids and organic
solids to prevent vaporization and condensation in the sample holder cavity.

NOTES: Try to load your sample and reference materials into the Pyris 1 DSC when the
furnace temperatures are at room temperature or higher. If you must open the
sample holder enclosure cover, make sure that the AirShield is on. Do not
keep the cover open for more than a minute since frost will begin to form in
front of the cleats and around the AirShield. If this should occur, use the acid
brush provided to sweep away any frost, making sure to keep it away from the
sample holders.

7. Load your sample and reference materials into the Pyris 1 DSC.
8. Observe the following precautions while performing your experiment:

»  When operating with liquid nitrogen as the coolant, it is recommended that the
instrument be left on at all times and the temperature of the sample holders be left at
50°C overnight. Leave the sample holder purge gas flowing.

»  The samples used for temperature calibration must be minimum 99.999% pure as
even small levels of impurity can influence the melting point.



40

Chapter 1: Pyris 1 DSC

Refilling the Liquid Nitrogen Supply Tank

To refill the liquid nitrogen supply tank, perform the steps below:
= Disconnect the LN2 Supply Tank from Pyris 1 DSC

®  Fill the LN2 Tank

= After Refilling the LN2 Tank

Disconnect the LN2 Supply Tank from Pyris 1 DSC

In order to refill the liquid nitrogen supply tank for the CryoFill Liquid Nitrogen Cooling System,
you have to disconnect the supply tank from the Pyris 1 DSC and the dry nitrogen gas supply.
Follow the steps below to disconnect the tank.

A WARNING: Do not remove the control box from the liquid nitrogen supply
tank.

A WARNING: Check that the pressure gauge on the liquid nitrogen tank
reads zero before opening the vent.

1. Open the vent on the supply tank.

Yent Yalve

(Figure shows the control box up off its resting place in order to see the vent.)



Subambient Operation 41

2. At the adjustable control panel, press the Menu button to display DSC OPERATION on the
display panel.

3. Press the Menu button to display CLEAN FURNACE?.

Press either the Scroll Down or the Scroll Up button three times. You should see CryofFill
LN2 ACCY on the display.

Press the Menu button to see TURN CryoFill OFF?

Press the Enter button to turn the CryoFill off and return to the parent menu.

>

Turn the power to the CryoFill control box off.

o N o O

Remove the following from the control box:

a. power cord
b. communications cable to Pyris 1 DSC
c. dry nitrogen gas connection

o T

(]
4 H
(] CryoFill Control Cable

Diy Hitrogen Gas Line

9. Lift the control box lid and loosen the knob holding the U-bracket that in turn is holding the
LN2 transfer line in place. Remove the U-bracket.

LNz Transfer
Line
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10. Disconnect the LN2 transfer line from the control box by pulling it out.

A WARNING: DO not disconnect the LN2 transfer line while it is cold. It
should be at room temperature.

11. Loosen the top black knob on the mounting assembly on the side of the Pyris 1 DSC that is
holding the LN2 transfer line in place.

12. Disconnect the LN2 transfer line from the top hole of the mounting assembly and set aside.

Electronics
Top Cover

LM 2
Transfer

P

13. Move the tank to where the liquid nitrogen supply is located.

Fill the LN2 Tank

A WARNING:  Make sure that the VENT valve on the LN2 tank is open.

1. Open the valve labeled LIQUID on the LN2 tank in order to let liquid nitrogen in.
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2.

3.

Yent Yalve

Connect a standard LN2 transfer line between the tank’s LIQUID valve and a low-pressure
LN2 source.

Insert the liquid nitrogen exit plug into the exit valve of the LN2 control box, i.e., the
connector socket for the liquid nitrogen transfer line that goes to the Pyris 1 DSC, to prevent
leakage of the LN2 while filling the tank.

LM Exit Plug
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4.
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10.

11.

Open the valve on the LN2 source and fill the tank. The tank is full when the level indicator
reads full. Keep the tank’s vent open during filling.

A WARNING: When the liquid nitrogen tank becomes full, liquid nitrogen

will spill out from the vent. Take care that you do not get
splattered with liquid nitrogen.
Shut off the valve of the LN2 source.
Close the input LIQUID valve of the LN2 tank.
Wait for the tank to stabilize and for the transfer line connector to the tank to warm up.
Wearing a glove, remove the transfer line from the tank and from the source.
Close the VENT valve on the LN2 tank.

Remove the exit plug from the connector.

A WARNING: Do not remove the exit plug until the septum is warm.

Otherwise damage to the septum will occur.

Roll the tank back to the lab.

After Refilling the LN2 Tank
After you have refilled the LN2 tank and have returned it to your lab:

1.
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Take the end of the transfer line without the black cap and, holding it horizontally, insert the
stainless steel needle all the way into the Teflon septum protruding out of the top hole in the
mounting assembly on the analyzer. Be sure that the transfer line is pushed all the way into
the septum and the black hose covers the septum.

Adjust the black knob on the mount assembly as needed to allow adjustment of the transfer
line. Tighten the black knob.

With the lid of the control box open, reconnect the liquid nitrogen transfer line to the transfer
line connector.

Replace the U-bracket in its slot and tighten the knob. Close the lid.

Reconnect the communications cable from the Pyris 1 DSC to the control box.
Reconnect the power cord to the control box to the power source.

Reconnect the pneumatic dry nitrogen gas connection to the back of the control box.
Make sure that the vent is closed, then turn on the power to the control box.

Make sure the power to the Pyris 1 DSC is on and that the lid is closed. At the adjustable
control panel turn the CryoFill on.

A WARNING: Do not fill the dewar in the Pyris 1 DSC with the lid open.

The dewar in the Pyris 1 DSC will now fill with liquid nitrogen.
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Intracoolers 1P and 2P

The Perkin Elmer Intracoolers 1P and 2P provide a convenient way of cooling the sample holder
enclosure cover of the Pyris 1 DSC. Intracooler 1P is a single-stage closed-loop circulating heat
exchanger and Intracooler 2P is a dual-stage closed-loop circulating heat exchanger. Each contains
a compact mechanical refrigeration unit coupled to the unique cylindrical expansion chamber by
means of a rugged, insulated stainless-steel flexible line. The expansion chamber mounts directly
on the Pyris 1 DSC sample holder enclosure block with a special bolt. The refrigerant is a widely
available, nontoxic, non-CFC refrigerant that can continuously produce block temperatures as low
as —55°C in the case of Intracooler 1P and —85°C in the case of Intracooler 2P. This permits
operation of the Pyris 1 DSC to —30°C and —65°C, respectively. The Intracoolers should be placed
beneath or next to the bench with the Pyris 1 DSC.

NOTE: The lowest temperature obtainable will depend on the ambient temperature
and voltage in your laboratory.

Precautions for Intracoolers 1P and 2P

Do not lift or move the Intracooler by pulling the flexible line.
Do not make any sharp bends in the flexible line.

Do not block or restrict air flow to the vents on the Intracooler.

Do not operate the Intracooler above 32°C.

0o O O O

Do not operate at line voltage outside 110 V £ 10% or 220 V * 10% in 50-Hz operation.

Parts Required for Intracoolers 1P and 2P

The following parts are required for operation of the Pyris 1 DSC with an Intracooler 1P or 2P:

Intracooler 1P N537-2180 (115 V, 50 or 60 Hz)
N537-2181 (230 V, 50 or 60 Hz)
Intracooler 2P N537-2182 (115 V, 50 or 60 Hz)

N537-2183 (230 V, 50 or 60 Hz)

The following replacement parts are available:

0319-1720 Insulator Disk
0319-1527 Expansion Chamber Bolt
0319-1719 Split Bushing (2)

Installing an Intracooler 1P or 2P

To install an Intracooler 1P or 2P into a Pyris 1 DSC, follow the procedure below:

Before Installing an Intracooler

1. If your Pyris 1 DSC has the cold finger attached, it must be removed. Follow the instructions
in Remove the Cold Finger and return here.
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NOTE: If your Pyris 1 DSC has the turbulent chamber installed, it must be removed.
Follow the instructions in Remove the Turbulent Chamber (below) and
return here.

2. Place the Intracooler on the floor to the left of the bench where the Pyris 1 DSC is located.
Make sure that there is a 4-in. clearance near the vents of the Intracooler to provide air for
cooling the unit.

For best results, the unit should be operated at a normal ambient temperature of 22°C (74°F).
Higher temperature ambients will not permit the unit to reach its maximum low temperature.
Never operate the Intracooler in ambients above 32°C (90°F).

3. Shut down the Pyris 1 DSC system and remove the line power.

Intracooler Installation
At this point:

your Pyris 1 DSC should be open with the lid propped up
there should be no silicone plug in place
the clamp on the left side of the epoxy plate for ambient operation should be removed

the epoxy plate for ambient operation should be in the groove with no device (turbulent
chamber or cold finger) attached

1. The pin for retaining the epoxy plate should be in the hole on the left side of the electronics
compartment wall. If you just removed a cooling device, move the pin from the right hole to
the left.

2. Lightly coat the top surface (that surface closest to the tube inlet) of the Intracooler expansion
chamber with silicone grease. Do the same to the bottom surface of the Pyris 1 DSC sample
holder block.

3. Place the insulator disk on the top surface of the Intracooler expansion chamber.

4. Angle the bar holding the Intracooler expansion chamber through the slit in the front of epoxy
plate. Position the expansion chamber/insulator disk near the bottom of the sample holder and
turn counterclockwise about 90° so that the bar is perpendicular with the left side of the epoxy
plate.

5. Take the insulated bolt kit and place the split bushing around the insulated bolt beneath the
head. Insert the bolt through the expansion chamber and insulator disk.
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10.

11.

12.
13.

14.
15.

Intracooler 1P/2P
Silicone Plug

Gasket

Intracooler 1P/2P
Chamber

Inzulated Bolt

Locations for
Secuning Pin

Fasten the expansion chamber and the insulator disk to the Pyris 1 DSC sample holder block
by turning the hex bolt clockwise using a wrench. DO NOT overtighten the bolt.

Remove the retaining pin.

Holding the sides of the sample holder, lift the epoxy plate up and out of the groove (be aware
of the tubing) and lower it onto the four standoffs.

Fasten the plate with the knurled nuts.

Place the foamy gasket (P/N N537-3108) over the inlet hose of the Intracooler in the position
where the silicone plug will be placed.

Look for the rectangular cut near two screw holes in the epoxy plate. This is where the
silicone plug is to go.

Place the silicone plug for the Intracooler over the foamy gasket and secure the plug to the
epoxy plate with the two Posidrive screws.

Close the small lid that covers the sample holder’s tubing and electrical connections.

While holding the analyzer’s lid, remove the prop rod and place it back on the top of the
electronics compartment.

Close the lid and push the latch to the right and then back to lock the lid.

Slide the sample holder enclosure cover forward and push the handle down to lock the cover.

Reconnecting the Pyris 1 DSC after Intracooler Installation

1.
2.

Plug in the line power for the Pyris 1 DSC.

Make sure that the REFRIGERATION switch on the Intracooler is in the OFF (down)
position. Plug the Intracooler into line power.
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3.

Set the purge gas flow rate to 20 psi (at the regulator).

Operating the Pyris 1 DSC Using an Intracooler 1P or 2P

Before operating the Pyris 1 DSC with an Intracooler 1P or 2P installed for subambient operation,
see the precautions to be taken.

1.

Make sure that the sliding sample holder enclosure cover is in the locked position, i.e., it
should be all the way forward and the handle should be down.

Make sure that the AirShield is ON.

Make sure the nitrogen purge gas to the sample holder flows at 20 cc/min (regulator pressure
of 20 psi).

Start up the Pyris software.
Program the Pyris 1 DSC temperature to 25°C.

Allow the system to equilibrate for a minimum of 30 minutes. Do not attempt to analyze
materials or calibrate the Pyris 1 DSC before the system equilibrates since baseline
repeatability may not be achieved.

Check the baseline over the temperature range of interest and optimize the baseline, if
necessary.

Check the temperature and calorimetric calibration after the Pyris 1 DSC has equilibrated if
this is the first time using the system with an Intracooler.

Metal calibration standards or any of the subambient calibration reference materials can be
used for calibration, depending on the temperature range of interest. Volatile sample pans
(P/N 0219-0062) should be used for all liquid and organic solid calibration materials to
prevent vaporization and condensation in the sample holder cavity.

NOTE: Try to load sample and calibration materials into the Pyris 1 DSC when the
furnace temperatures are at room temperature or higher. If you must open the
sample holder enclosure cover, make sure that the AirShield is on. Do not
keep the cover open for more than a minute since frost will form in front of the
cleats and around the AirShield. If this should occur, use the acid brush
provided to sweep away any frost, making sure to keep it away from the
sample holders.

Load your encapsulated sample and reference materials into the sample holders and perform
your experiment. Observe the following precautions:

e When operating the Intracooler 1P or 2P, it is recommended that the Pyris 1 DSC be left
on at all times and the temperature of the sample holders be left at 50°C overnight. Leave
the sample holder purge gas on.

»  The samples used for calibration must be a minimum 99.999% pure. Even small levels of
impurity can influence the temperature and/or energy of the transition.

»  The Intracoolers are not thermostatically controlled but operate at “constant cooling.”
Thus, the block temperature will change with a change in ambient temperature. Also, the
cooling efficiency of the Intracoolers will depend on the ambient temperature. Optimum
operation is realized at an ambient of 22°C. Under no circumstances should the
Intracoolers be operated in ambient temperatures above 32°C.

«  When properly installed, the Intracoolers may be operated for long periods of time.
Occasionally, however, it may be necessary to power off the Intracooler so that minor
frost that may have built up can be eliminated.
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Removing an Intracooler 1P or 2P

In order to use a turbulent chamber or the cold finger, or to convert your system from ambient to
subambient using the CryoFill LN2 Cooling System, you may first have to remove the Intracooler
1P or 2P. To do so, perform the following steps.

NOTE: If you wish to use the Pyris 1 DSC in subambient operation using the CryoFill
Liquid Nitrogen Cooling System, the system has to be installed by a Perkin
Elmer service engineer. Once installed, you can switch from CryoFill to
ambient operation and from ambient to subambient operation on your own.

1. Turn off the power to the Pyris 1 DSC.

2. Loosen the black ring on the adjustable control panel’s pole by turning it counterclockwise.
Swing the panel 90° or enough so that it is out of the way of the analyzer’s lid when lifted.

Adjustable —1
Control Panel | T8

Black/ Fzﬁg\

Locking ]
Ring

3. Lift the handle on the sliding sample holder cover to disengage the cover.

Sample Holder
Enclozure
Cover

Handle

\%—-:‘——-_‘_

4. Slide the cover back as far as possible to expose the sample holders.



50 Chapter 1: Pyris 1 DSC

Reference Area /
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5. Pull the latch at the bottom of the Pyris 1 DSC out and push it all the way to the left to unlock

the analyzer’s lid.

Top Deck

Top Deck Release Latch
[Clozed Position]

¢

Top Deck Release Latch
[Open Position]

6. Lift the lid up and prop it up with the prop rod by inserting the rod in the prop rod holder on
the underside of the analyzer lid.
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10.
11.

12.

13.

14.

Prop Rod

Catch Inlet and Outlet for

Turbulent Chamber

Knurled Mut
Prop Rod - (1 of 4)

Remove the two Posidrive screws that secure the silicone plug keeping the Intracooler hoses
in place.

Remove the foamy gasket from the inlet hose and store in a safe place.

Lift up and slide back the small cover at the front of the electronics compartment that covers
the tubes leading to the sample holder.

Remove the four brass knurled nuts from the front of the epoxy plate for ambient operation.

Slowly lift the epoxy plate with the Intracooler attached up and off of the four screws by
holding onto the sample holder with both hands. After the plate clears the screws, begin to
angle the back of the plate down while continuing to lift it up. BE CAREFUL of the tubing
attached to the sample holder and the Intracooler.

Align the two holes in the epoxy plate with the holes in front of the groove in the front of the
electronics compartment. Gently lower the back edge of the epoxy plate into the groove.

Insert the retainer pin through the holes. This will keep the epoxy plate in place when the
Intracooler is removed.

Remove the Intracooler expansion chamber from the sample holder block by removing the
bolt. The split bushing and the insulator disk between the chamber and the sample holder can
now be removed.
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Intracooler 1P/2P
Silicone Plug

Gasket

Intracooler 1P/2P
Chamber

Inzulated Bolt

! Insulator Disk
s+-  lce Water Container
T

Locations for
Secuning Pin

The Pyris 1 DSC is now ready for installation of a turbulent chamber or a cold finger. If you are
preparing your system for using the CryoFill, return to removing the epoxy plate for ambient
operation.

From Ice Water Operation to Turbulent Chamber

The Pyris 1 DSC is shipped with the cold finger attached and its associated silicone plug installed.
The white plastic ice water bucket is also in place. To change the Pyris 1 DSC from ice water
operation using the cold finger to operation using the turbulent chamber, perform the two steps
below:

=  Remove the Cold Finger

= Install the Turbulent Chamber

Remove the Cold Finger

Since the Pyris 1 DSC is shipped with the cold finger attached and the ice bucket in place, in order
to change the cooling device, you will have to remove the cold finger from the sample holder
unless you are going to use the CryoFill. To remove the cold finger from the sample holder, follow
the procedure below.

NOTE: If you wish to use the Pyris 1 DSC in subambient operation using the CryoFill
Liquid Nitrogen Cooling System, it will have to be initially installed by a
Perkin Elmer service engineer. Once installed, you can switch from
subambient to ambient operation and from ambient to subambient operation of
the Pyris 1 DSC on your own.
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1. Loosen the black ring on the adjustable control panel’s pole by turning it counterclockwise.
Swing the panel 90° or enough so that it is out of the way of the analyzer’s lid when lifted.

Adjustable —1
Control Panel | T8

Black/ Fzﬁg\

Locking ]
Ring

2. Lift the handle on the sliding sample holder enclosure cover to disengage the cover.

Sample Holder
Enclozure
Cover

Handle

\%—-:‘——-_‘_

3. Slide the enclosure cover back as far as possible to expose the sample holders.

Reference Area

4. Pull the latch at the bottom of the Pyris 1 DSC out and push it all the way to the left to unlock
the analyzer’s lid.
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Top Deck

Top Deck Release Latch
[Clozed Position]

¢

Top Deck Releasze Latch
[Dpen Position]

5. Lift the lid up and prop it up with the prop rod by inserting the rod in the prop rod holder on
the underside of the analyzer lid.

Prop Rod
Catch Inlet and Outlet for

Turbulent Chamber

I Knurled Mut
Prop Rod ‘ = (1 of 4)
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10.

11.
12.

13.

Lift up and slide back the small cover at the front of the electronics compartment that covers
the tubes and electrical leads leading to the sample holder.

Remove the four brass knurled nuts from the front of the epoxy plate for ambient operation.

Slowly lift the epoxy plate up and off of the four screws by holding onto the sample holder
with both hands. After the plate clears the screws, begin to angle the back of the plate down
while continuing to lift it up. BE CAREFUL of the tubing attached to the sample holder.

Align the two holes in the epoxy plate with the holes in the front of the groove in the
electronics compartment. Gently lower the back edge of the epoxy plate into the groove.

Silicone plug

Insert the retainer pin through the holes on the right side of the epoxy plate. This will keep the
epoxy plate in place when the cold finger is removed.

Grasp the cold finger and turn counterclockwise to unscrew it from the sample holder.

Remove the two Posidrive screws holding the blank silicone plug in place on the left side of
the analyzer deck. Remove the plug.

Store the cold finger and its silicone plug for future use.

You can now install a turbulent chamber or an Intracooler 1P or 2P.

Install a Turbulent Chamber

After removing a cold finger or an Intracooler 1P or 2P from the sample holder, you can install a
turbulent chamber. The epoxy plate for ambient operation should still be in the holding groove.

1.
2.

Remove the retaining pin from the hole on the right side of the electronics compartment.

Lift the epoxy plate up and align the screw hole on the left side of the plate with the left hole
on the electronics compartment. Lower the plate back into the groove.

Insert the retaining pin through the holes.
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10.

11.

12.

13.

14,

15.

16.

17.
18.

19.

Take the turbulent chamber and coat the top (indicated by “UP” with an arrow on the side of
the chamber) with silicone grease.

Attach the Tygon tubing to the inlet (lower) and exit (upper) copper tubes on the turbulent
chamber.

Bring the tubing through the slit in the epoxy plate so that it is above the plate as you place
the turbulent chamber against the bottom of the sample holder. Turn the turbulent chamber so
that the connectors and tubing are facing toward the left of the instrument.

While holding the chamber in place with one hand, attach the chamber to the sample holder
with the bolt provided.

Remove the retaining pin from the epoxy plate.

While grasping the two sides of the epoxy plate or the sides of the sample holder on top of the
plate, whichever is easier for you, CAREFULLY lift the plate from the groove. Once it clears
the groove, begin to angle the front side of the plate down as you move the plate toward you.
BE CAREFUL not to pull on the tubes attached to the sample holder. Make sure the Tygon
tubes on the turbulent chamber are out of the way of the plate. They should be above the plate
and facing the left side of the instrument.

Lower the epoxy plate for ambient operation onto the four standoffs. Replace the knurled nuts
on the screws, tightening them to finger-tightness.

Attach the silicone plug (P/N N537-0141) to the analyzer deck with the two Posidrive screws
provided.

Thread the Tygon tubes through the holes in the silicone plug.

Place the square clamp over the Tygon tubing to the left of the silicone plug and attach it to
the epoxy plate with the two Posidrive screws. This clamp keeps the tubing securely in place
as it exits the analyzer.

Attach the hoses of the turbulent chamber as follows:

» If using tap water, connect the inlet hose (attached to the lower copper tube extending
from the turbulent chamber) to the tap and the exit hose (attached to the upper copper
tube) to a drain.

» If using a water circulator, connect the inlet hose to the outlet of the circulator and the
exit hose to the circulator’s inlet.

While holding up the lid, remove the prop rod and place it back on the top of the electronics
compartment.

Lower the lid, making sure the Tygon tubing from the turbulent chamber is exiting the
analyzer in the proper place on the left side of the instrument.

Push the latch at the bottom of the Pyris 1 DSC to the right and back to lock the lid.

Slide the sliding sample holder enclosure cover forward until it stops. Lower the handle to
lock the cover in place.

Return the adjustable control panel to its original position and turn the black ring clockwise to
lock the panel into position.

Pyris 1 DSC is now ready for ambient operation with a turbulent chamber.
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From Subambient to Ambient Operation

To convert the Pyris 1 DSC from subambient operation using the CryoFill LN2 Cooling System
back to ambient operation, you must perform the following steps:

NOTE: The CryoFill LN2 Cooling System must be initially installed by a Perkin
Elmer service engineer. Once installed, you can switch from the CryoFill to
ambient operation and vice versa on your own.

= Disconnect the CryoFill Control Box from Pyris 1 DSC
= Remove the Epoxy Plate for Subambient Operation
= |nstall the Epoxy Plate for Ambient Operation

After performing these steps, your analyzer is ready to use a cold finger, an Intracooler, or
turbulent chamber as a cooling device.

Disconnect the CryoFill Control Box from Pyris 1 DSC

The following procedure is for disconnecting the CryoFill control box and liquid nitrogen transfer
line from Pyris 1 DSC in order to change operation from subambient to ambient.

w
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A WARNING: Before disconnecting the CryoFill control box from the Pyris

1 DSC, try to use up all of the liquid nitrogen in the
analyzer’s dewar. Otherwise, vent off any remaining LN2
before starting the conversion from subambient to ambient
operation.

At the adjustable control panel, press the Menu button to display DSC OPERATION on the
display panel.
Press the Menu button to display CLEAN FURNACE?.

Press either the Scroll Down or the Scroll Up button three times. You should see CryoFill
LN2 ACCY on the display.

Press the Menu button to see TURN CryoFill OFF?

Press the Enter button to turn the CryoFill off and return to the parent menu.
Turn off the power to the CryoFill control box.

Turn off the power to the Pyris 1 DSC.

Remove the communications cable connecting the CryoFill control box to Pyris 1 DSC from
the RS232 connector at the back of the analyzer.
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(] CryoFill Control Cable

Diy Hitrogen Gas Line

9. Loosen the upper black knob on the transfer line mounting assembly on the left side of the
Pyris 1 DSC that is securing the transfer line.

10. Remove the liquid nitrogen transfer line from the Teflon septum in the top hole of the transfer
line mounting assembly.

A WARNING: Do not disconnect the LN2 transfer line while it is cold. It
should be at room temperature.

Electronics
Top Cover

LMo
Transfer
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11. Open the control box lid and loosen the black knob holding the U bracket that is keeping the
transfer line in place. Remove the U bracket.

12. Remove the liquid nitrogen transfer line from the transfer line connector on the control box.

LM 2 Transfer
Line
Knob

U Bracket

Set the transfer line aside in a safe place.
13. Openthe VENT valve on the LN2 tank.

14. Insert the exit plug into where the LN2 transfer line was just removed to prevent leakage.

LMz Ezit Plug

15. Disconnect the dry nitrogen pneumatic gas connection from the control box.

16. Disconnect the power cord from the power source.
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17. Worap up the cord and cables to get them out of the way and move the tank to a storage area.

You do not need to remove the exhaust tube from the Pyris 1 DSC.

Remove the Epoxy Plate for Subambient Operation
1. Make sure that the power to the instrument is off.
2. Open the analyzer lid and prop up the lid with the prop rod.

3. Disconnect the bulkhead cable from the bulkhead receptacle.

Bulkhead
Cable

Lo
Transfer
Line

4. Lift up and remove the small plate that covers the electrical connections to the sample holder.

5. Remove the eight (8) Phillips head screws securing the sample holder to the epoxy plate for
subambient operation.

6. Remove the two Posidrive screws securing the rear square clamp that holds the sample holder
onto the epoxy plate (near the electronics compartment). Remove the clamp.

7. Lift the sample holder with cold finger attached and carefully place it on the cover to the
electronics chassis. Take care not to pull the connections from the board.



Subambient Operation

61

Bulkhead Cahle 1%,

10.
11.

Connect L 7

Epoxy Flate far
Ambient Operation

Fnurled Mut
(1ofd)

Epoxy Plate
for LMo Operation
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Remove the four knurled nuts that secure the epoxy plate.

Lift the epoxy plate from the four screws and remove. While lifting the epoxy plate, make
sure to clear the liquid nitrogen exhaust hole from the small hole in the vent epoxy plate on
the left-hand side of the analyzer.

Replace the ice water bucket into the analyzer.

Remove the drip tray from underneath the left side of the analyzer.
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Install the Epoxy Plate for Ambient Operation

1. Take the epoxy plate for ambient operation and position it on the four standoff screws.

Electronics
Top Cover

Epoxy Plate for
Armbient Operation

2. Take the sample holder with the cold finger attached and lower it onto the epoxy plate. Secure
it with the eight (8) Phillips head screws.

3. Replace the rear clamp used to secure the sample holder to the epoxy plate and secure with
the two Posidrive screws.
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