SOP for operating RTP
General rules:

0-0) Get training for this instrument! 

0-1) Think about the chemical reaction during heat treatment (melting point, vapour pressure, possible by-products, etc).

0-2) Handle furnace very gently. There are a lot chances to destroy air tightness (not only for your furnace but also others) by lacking attention. Following typical examples,

- Do not give any strong stresses on the thermocouple inside tube. There is O-ring to keep air tightness, and strong stresses may destroy it.

- Do not give any strong stresses on the cooling water tube. The tube is not flexible, so that your carefulness handling of tube affects to the O-ring sealing in gaskets next to your furnace.

1) The RTP is for heat treatment of the samples in various gas flows with high heating rates. There are currently separate options for different atmosphere Air or vacuum.
2) Examine the tube inside the furnace and the lamps. They should be crack-free and the sealing elements should be fitting the ends of the tube.

3) Place the sample inside the furnace, approx. in the centre of the heating zone, so the sample is heated uniformly. Slide the sample holder in and tighten the screws. Close the lid.
4) Start the cooling water, if you are doing prolonged heating (more than 10 min or more than 500 oC )
5) Start vacuum pump if you need it and pump down the furnace.
6) In the software, choose the correct program and download it. Remember that the time scale is in seconds. Do not use heating rates above 100 oC per sec in vacuum or 50 oC in air, or temperatures above 1000 oC. Remember that you must always end a program with -121 as time for the last step!

7) Choose process in the software and click run.

8) After processing, shut down the machine (red button), also shut down the cooling water and vacuum. Do not open the lid before the temperature is about 300 oC.
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	Possible cause of undesired event
	Precautions to be taken

	
	
	

	
	
	

	Furnace: heating up
	Furnace overheating – TC not inserted or broken
	· Check if TC is in place and operates properly

· Don’t go above maximum temperature (1000oC)


	
	Damaging the furnace heating element by excessive ramp rate or mechanical damage
	· Heating ramp rate should not exceed 50°/s in air or 100 oC in vacuum
·  Be careful when mounting thermocouple/placing the sample

	
	Breaking the quartz tube
	· Don’t go above 1000°C when quartz tube is inserted in the furnace
· Do not mechanically damage anything!

	
	Overheating of sealing endings
	· Check cooling water

	Furnace: during operation
	Damage to the eye
	· Do not look inside the furnace. If you have to, remember to wear the glasses

	
	Skin burns
	· Remember to wear heat protecting gloves

	
	
	

	
	Furnace contamination
	· Discuss with the instrument responsible.



