
SOP - High Temperature Box Furnace 

A. Introduction 

General: This type of apparatus uses high temperatures during operation. 

High temperature furnaces use high voltage to generate temperatures above 

500°C. Do not open the furnace or remove any substrates until the oven and 

its contents have cooled sufficiently for safe handling. Be aware that 

materials may not glow or appear hot under 600 °C. 

Heating Elements: The furnaces operate to a maximum temperature of 

1100-1600 °C. Ramp up and ramp down rates are relative (1 hour to many 

hours depending on synthesis procedures). It should be noted that 
prolonged heating at temperatures below 1000 °C can cause damage to the 

MoSi2 heating elements. This is because MoSi2 oxidizes to SiO2 and 
weakens the elements at temperatures in the range of 400-800 °C. 

Melting Points: It is helpful to know the approximate melting temperature of 
your material. If you are unsure, a sample container should be used which 

can contain your sample in a melted form. This is necessary because it helps 
to protect the furnace insulation from contamination and damage. The 

insulation is very expensive to replace. 

Quenching: Quenching of samples from high temperatures can be extremely 

dangerous! This procedure should never be performed alone and should be 
done so using additional protective equipment including high temperature 

gloves, long handled tongs, full face shields and flame proof jackets. This 
procedure should be minimized, however, as it also can damage the 

insulation and heating elements. In the event of a fire, the standard fire 
protocol should be followed. 

Sealed Tubes: When it is necessary to heat sealed tubes, the quality and 
melting point of the tube should be checked. Sealed tubes heated in the 

furnace can explode and cause serious damage to furnace and/or cause 

serious injury to the user if the explosion occurs during sample removal. 
Additional protective equipment is required including a full face shield, 

gloves, lab jacket and tongs. 

This SOP should be read and understood prior to the commencement of 

relevant work and used to complement supervised practical familiarization 
with the various techniques described. MSDS for any materials to be heated 

must also be consulted before starting work. MSDS are easily found from 

supplier websites. 

 



B. Hazard identification, required safety equipment (PPE, 

engineering controls), and emergency response 

B1. Hazards: High voltage is needed to generate temperatures greater than 

500 °C. With the high voltage come inherent dangers of electrocution, fire, 

and severe burns. Make sure the furnace is properly grounded and no loose 

wires are connected to the furnace and wear all necessary protective 

clothing while operating. The furnace program should be stopped, or the 
furnace shut off before opening the furnace door. Working with high 

temperatures between 200 – 1600 °C; materials will not always glow or 

appear hot, but will cause severe tissue damage with improper handling. 

B2. Personnal protective equipment (PPE): Before using the furnace, ensure 

that at least the following protective equipment is available to you:- 

1. Safety glasses 
2. Thermal gloves 

3. Aluminized heat resistant jacket (if possible, especially for quenching) 
4. Closed-toe shoes with socks 

5. Long pants (no shorts!)  
6. Lab coat 

7. Face shield 
8. Safety mask (when necessary) 

B3. Engineering controls: There are no ventilation controls for the furnaces. 
Most box furnaces have muffles which allow gasses to escape. All furnaces 

should therefore be placed in fume hoods, and each fume hood should be 

checked for proper flow. Consult your advisor, or the supervisor for your lab 

if there is no fume hood or you are unsure about the proper use for the fume 
hood. If you are treating a material which could pose a health risk special 
precautions must be adhered to. 

B4. Emergency response in the case of spill or other accident: If you drop 
your sample on the work bench and it catches fire, pull the nearest fire 

alarm to get people moving out of the building in case the fire grows out of 

control. After pulling the alarm, you may attempt to put it out with the 

nearest fire extinguisher. If the fire is extinguished, you should call 9-1-1 

and clearly explain what has happened. Wait for any City of Madison Fire 

Department Officer or other emergency responder to arrive and escort them 

to the location.  

If you accidentally drop the sample on yourself don’t panic! Remain calm. 

Immediately go to the sink and rinse with cold water to try and reduce the 

burn. Yell loudly to get assistance. If the fire is out of control engage the fire 



alarm for the building; and contact emergency response 9-1-1, stay nearby 

to provide information to responders. 

C. Procedures for safe operation of box furnace 

C1. Before commencing work: Any person using the high temperature 

furnaces must be trained by one of the technical staff of the Department of 
Chemistry prior to using the equipment. Under ordinary circumstances it is 

not allowed for you to work with the high temperature furnaces while being 

alone in the laboratory. Always ask a second person to be in the lab with 

you. If you have to work with a high temperature furnace and you are alone, 
you must ask for approval from your supervisor and the supervisor of the lab 

where the furnace is located. 

C2. Preventing contamination: If there are any spills, make sure the area is 

cool, then clean up with paper towel or a broom and mop. You must adhere 
to current disposal laws and protocols. Upon leaving a designated work area, 

remove any personal protective equipment worn and wash hands. After each 
use (or day), wipe down the immediate work area. At the end of each 

project, thoroughly decontaminate the designated area before resuming 
normal laboratory work in the area. 

C3. Precise process description: The following step-by-step instructions 
provide an overview of furnace operation. 

C3.1. Setup 
• Open the door and load the sample in the furnace. 

• Close the oven door. There is an audible click when the door is closed 
completely. 

 

C3.2. Operation 
• Turn on the main power by flipping the green switch on the front of the 

furnace. 

• After a five second boot, the display will show two numbers. The top green 
number is the actual temperature of the oven set-point can be checked by 

pressing either the up or down button once. 

• Use the up and down arrows below the digital display to set the 
temperature setpoint. 

• See appendices 1-4 (below) for specific furnace program instructions 

• A light is lit when the heating elements are engaged. 

 

C3.3. Shutdown 

• Once the process is complete, adjust the temperature setpoint so that the 

temperature is below room temperature if the program set hasn’t already. 



This will ensure that the heating elements will not be engaged. 

• Monitor the temperature as the furnace temperature decreases. 

• The materials can be removed once a low temperature is reached. The cool 
down time will depend on the process temperature and may be much longer 

than the actual process time. 
• Once the furnace is cool, the material may be removed. Use the stainless 

tweezers to move the alumina boat, if needed. 

• Turn off the main power to the furnace. 

D. Appendices 

The following links provide specific furnace program instructions. 

1. Appendix 1: Barnstead/Thermolyne 21100 Tube Furnace [LINK] 

2. Appendix 2: Thermolyne 6000 [LINK] 

3. Appendix 3: Lindberg Tube Furnace [LINK] 

4. Appendix 4: Carbolite CWF 135 [LINK] 

 

 

http://chem.science.oregonstate.edu/blakemore/safety/SOPs/SOP_boxfurnace/appendix1.pdf
http://chem.science.oregonstate.edu/blakemore/safety/SOPs/SOP_boxfurnace/appendix2.pdf
http://chem.science.oregonstate.edu/blakemore/safety/SOPs/SOP_boxfurnace/appendix3.pdf
http://chem.science.oregonstate.edu/blakemore/safety/SOPs/SOP_boxfurnace/appendix4.pdf

