THERMOLYNE TUBE FURNACE
- Use of the furnace is restricted to those researchers who have been trained in its use by the PI or by an experienced user and with the approval of the PI.

- For first hand information, consult the Barnstead International reference manual.

0. General remarks

Model #:F79335-70

Serial #: 1080050676169

- Never operate the furnace when the side openings are not packed with insulating material.  Heat will be lost to the room and will prevent the furnace from reaching high temperatures.

- Never place any materials other than quartz, alumina crucibles, firebricks, or your reactants into the furnace.  All other materials will melt, damaging the furnace.

- Never open the furnace while it is heating.  This will both stop the temperature program and expose individuals in the room to extremely hot thermal radiation.
- Never touch the furnace while it is heating.  Crucibles or other reaction vessels can be toppled over if the furnace is shifted.
1. Process


The furnace is used for solid state synthesis reactions which require the reactants be heated to high temperatures up to 1200 °C.  The furnace should not be used for any other application without permission from the PI.
2. Hazardous Chemicals

You should be aware of the hazards of the reactants you introduce to the furnace.  Gaseous products will be introduced to the room during synthesis and may be harmful if inhaled.  
3. Personal Protective Equipment


Operators should wear protective gloves when handling glass wool and other insulating materials.  Goggles or safety glasses should be worn when handling all chemicals and quartz to avoid injury
4. Handling Procedures


Refer to the furnace reference manual for detailed procedure.  Figure 1 labels all pertinent buttons and switches on the user interface.
General operation:

1. Ensure that the side holes in the furnace are packed with insulating material before operation.

2. Reactants should be placed in a crucible or quartz tube with the ends covered to prevent excessive caking of the materials onto the primary quartz tube.
3. The upper portion of the POWER switch should be depressed.  This is the on position and the switch will illuminate.  The HEAT switch should be depressed in the same manner.

4. The PAR button allows you to cycle through the menu and select any values for change.  If not touched for a few seconds the initial screen will reappear.

5. Press PAR until Hb is displayed.  Use the up and down buttons to set the holdback temperature in °C.  If the temperature varies by more than the holdback temperature during a program, the program will stop and wait until the temperature is back within range.  Do not set this value below 20 °C or programs will not run properly.  A value of 60 °C is suggested.

6. Press PAR until HiAL is displayed.  Use the up and down buttons to select the high alarm temperature in °C.  If the temperature of the furnace goes above this value, the furnace will turn off.  Set this value to at least 50 °C above the highest temperature level to prevent unintentional program failures.
7. Press PAR until C  F is displayed.  Use the up and down buttons to select Fahrenheit or Celsius units to be displayed.
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      Figure 1: The user interface of the furnace with all pertinent features labeled.
Inputting a temperature program:

1. Press PAR until r1 is displayed.  Use the up and down buttons to select your ramp rate in °C/min.
2. Press PAR until L1 is displayed.  Use the up and down buttons to select the final temperature level for the first ramp °C.

3. Press PAR until d1 is displayed.  Use the up and down buttons to set the dwell period for temperature level 1 (L1) in minutes.

4. Press PAR until r2 is displayed.  Use the up and down buttons to select your ramp rate in °C/min.

5. Press PAR until L2 is displayed.  Use the up and down buttons to select the final temperature level for the second ramp °C.  This value can be a higher temperature or room temperature, if the reaction has only one temperature level.

6. Press PAR until d2 is displayed.  Use the up and down buttons to set the dwell period for temperature level 2 (L2) in minutes.

7. Press PAR until SP is displayed.  Use the up and down buttons to choose a set point temperature in °C.  This is the temperature the furnace will attain after the second dwell period has ended.  This value is also the resting temperature of the furnace and should be set to 20 °C when the furnace is powered, but not in use.

8. Press PAR until LC is displayed.  Use the up and down buttons to select how many times you want this program to loop.

Starting a temperature program:

1. Ensure that the upper portion of the HEAT switch (next to the POWER switch) is depressed.
2. Press PAR until PROG is displayed.  Use the up and down buttons to select Run.

3. The light above the HEAT switch should start to flash, the dot under R will illuminate, and the temperature readings will begin to increase.

Tuning the furnace:
1. To tune the furnace see page 20 of the manual.
5. Accident Procedures


If any problems with the furnace arise, turn it off and allow it to cool to room temperature before handling.  Do not open the furnace to decrease cooling time.  


If a fire erupts, do not panic.  The insulating material will prevent the fire from escaping the quartz tube.


If the quartz tube breaks, clean up the debris once the furnace temperature has decreased.

Power Outage

If a power outage is planned, unplug the furnace before hand.  If an unforeseen power outage occurs, unplug the furnace to prevent a voltage spike once power is turned back on.  
6. Waste Disposal


Remove all chemicals after reactions are complete.  If excessive material has caked onto the quartz tube, attempt to clean the tube.  If the caked material cannot be removed, dispose of the tube in a glass waste bin.  Debris from broken quartz tubes should also be placed in a glass waste bin.
