Heating Sources
We often need to run chemical reactions at temperatures above room temperature or distill liquids. The dangers of Bunsen burners and open flames have led to many different ways to heat reactions to reflux. This guide details some of the more common methods used in a typical chemistry laboratory.

Heating Baths
Bath Materials

Fluids have good thermal transfer coefficients and are an effective way of heating reactions. The simplest bath we can think of is a hot water bath, however even at 70 degrees C, water evaporates too quickly to make this a practical bath fluid for most purposes.

The key, then, is to find a bath fluid that does not evaporate readily and is not flammable at the temperatures being used. This depends on knowing the flash point of the material, i.e. the point at which the bath material can form a flammable mixture with air at the liquid interface. NEVER heat a bath fluid above its flash point (and as a good rule of thumb, not even within 20 degrees of its flash point).

The bath container is typically a beaker or large crystallizing dish. This is convenient because you can usually see your reaction flask through the bath.

	Bath Material
	Flash Point (°C)
	Useful Range (°C) 
	Comments

	Water
	NA
	0 - 70
	· Non-flammable, non-toxic, cheap. 

· No waste disposal for used bath. 

· Easy to clean up if spilled. 

· Evaporates quickly at relatively low T. 

	Mineral Oil
	113
	25-100
	· Inexpensive, widely available. 

· Turns brown and polymerizes with prolonged use. 

· Spatter danger from leaking water. 

· Slippery, hard to handle, esp when hot. 

· Low flashpoint. 

	Silicone Oil
	150 - 350
	25 - 230
	· Greater working range than mineral oil. 

· Less tendency to discolor/degrade. 

· Moderately expensive. 

· Spatter danger from leaking water. 

· Slippery, hard to handle, esp when hot. 

	Sand
	NA
	25-500+
	· No practical temperature limit, non-flammable. 

· Does not degrade. Inexpensive. 

· Can use a heating mantle as the container. 

· Non-toxic, easy to clean up and reuse. 

· Spatter danger much lower. 

· Chemically inert to organic materials. 

· Slowest to heat and cool. 


Bath Heat Sources

Having a bath in which to immerse your reaction flask is not enough...you have to have a heat source. There are many different ways to heat your reaction; here are the most common: 

Hotplates or stirring hotplates are probably the easiest and most common way to heat a fluid bath. However, the final working temperature of the bath is limited by the poor thermal contact between the top of the hotplate and the bath container. 

Hot plates tend to cycle on and off rather than outputting a constant temperature. This can result in drifting of the desired bath temperature by up to +/- 10 degrees C. In addition, virtually every hotplate or stir plate available is not explosion-proof, so if the bath material is heated above its flash point a fire and/or explosion could occur.

1. Always turn the hot plate off when not in use

2. Do not leave hotplate at highest setting for more than a few minutes

· Most hotplates are numbered from one to ten on the heating knob. Determine the temperature at the lower settings to know the approximate heat output. Rarely do you need to be above setting of five to boil water. Just be patient
