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JOB HAZARD ANALYSIS



	Location(s):
	ISC 
	Analysis By:
	Steve Singleton
	Date:
	12/12/12

	
	
	
	

	Division:
	Chemistry
	Supervisor:
	Chris Abelt
	Frequency:
	Normal Lab Use

	Category:
	Chemical
	
	
	JHA Number:
	12

	Title of Job:
	Rotary Evaporators


Required Personal Protective Equipment/TRAINING: 
1. Safety goggles, gloves, lab coat, closed toe shoes
2. Laboratory safety training provided by the PI

SCOPE DESCRIPTION:  

Rotary evaporators (also called "rotavaps") are used to remove solvents from reaction mixtures and can accommodate volumes as large as 3 liters. They are found in almost every organic laboratory, since they allow performing this task very quickly. A typical rotary evaporator has a water bath that can be heated in either a metal container or crystallization dish. This keeps the solvent from freezing during the evaporation process. The solvent is removed under vacuum, is trapped by a condenser and is collected for easy reuse or disposal. Most labs use a simple water aspirator vacuum on their rotavaps, so a rotavap cannot be used for air and water-sensitive materials unless special precautions are taken i.e. additional traps are used. In the lab, the house vacuum line, a circulation bath or a membrane pump are used as source for the vacuum (40-50 torr). The fact that a vacuum is usually applied to the setup means that the boiling points of the solvents are going to be significantly lower than at ambient pressure (see table below).

	Solvent
	b.p. (760 torr)
	b.p. (40 torr)

	acetonitrile
	81.8 oC
	7.7 oC

	diethyl ether
	34.6 oC
	-27.7oC

	ethanol
	78.4 oC
	19 oC

	ethyl acetate
	77.1 oC
	9.1 oC

	hexane
	68.7 oC
	-2.3 oC

	heptane
	98.4 oC
	22.3 oC

	methanol
	64.7 oC
	5.0 oC

	water
	100 oC
	34.0 oC


Since the flask is rotated during the evaporation process, the surface area is larger than normal which increases the evaporation rate significantly. The solvent is collected in a flask and can properly be disposed of afterwards (organic solvent waste). In addition, this method also avoids overheating of the target compound i.e. oxidation because lower temperatures are used. The glassware shall be inspected to ensure there are no cracks, if there is remove the glassware from service.
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Usage of a rotary evaporator
General rules for usage of rotary evaporators

1. The solvent collection flask of the unit should always be emptied prior use to prevent accidentally mixing of incompatible chemicals.
2. The flask should have a coating from the manufacturer or have tape overlapped along the entire surface in the event the flask breaks the glass will be contained and not spread all over.

3. The flask with the solution is placed on the rotary evaporator. The use of a bump trap prevents the solution from accidentally splashing into the condenser and being contaminated. 

4. A metal or Keck clip is used to secure the flask and the bump trap. 

5. The dial on the motor is used for speed control of the flask rotation. A typical rotavap uses a variable speed sparkless induction motor that spins at 0-220 rpm and provides high constant torque. A good setting here is 7-8. 
6. The aspirator vacuum is turned on. On most models, the vacuum on/off control is managed by turning a stopcock at the top of the condenser (left side of the above diagram). This stopcock is later also used to vent the setup after the solvent is removed.
7. The flask is lowered into the water bath (or the water bath is raised to immerse the flask in the warm water. (On most models, a handle (with height locking mechanism) moves the entire condenser/motor/flask assembly up and down. Often the tilt of the condenser assembly can also be adjusted. The water bath temperature shall not exceed the boiling point of the solvent.  For small amounts of common solvents the bath heater is not needed.
8. The solvent should start collecting on the condenser and drip into the receiving flask. Some solvents (such as diethyl ether or dichloromethane) are so volatile that they will also evaporate from the receiving flask and be discharged down the drain. To prevent this, a cooling bath on the receiver or (on some models) use a dry-ice condenser can be used. In addition, an additional trap (with dry-ice or liquid nitrogen) can be placed between the vacuum source and the condenser unit. This is particularly important if a membrane pump is used as vacuum source.
9. Once all the solvent evaporated (or whatever is desired at this point), the vacuum is released. The flask is raised out of the water bath and the spinning is discontinued. 

10. The bump trap has to be cleaned and the receiving flask is emptied upon completion of the evaporation.


Tips and Tricks

Tips and Tricks

Distilled water should be used in the heating bath to minimize the scale build up in the bath which coats the thermistor and heating coils. It is very difficult to remove and reduces the efficiency of the bath. In addition, regular tap water will promote the growth of algae colonies. The best practice is a regular exchange of the water.

The ground glass joint holding the flask does not need to be greased, but on rare occasions it (or the bump bulb) may get "frozen". Some companies sell special joint clips that can free frozen joints simply by screwing them in one direction. If this occurs ask the PI for advice. 

	Task #
	Description
	Hazard(s)
	Control(s)


	1
	Test eyewash in the lab prior to working for the day
	Potential chemical splash to the body

	Ensure Personal Protective Equipment is being worn to prevent exposure to the skin, eyes, etc.  Testing of the eyewash shall occur in the event it is needed

	2
	Inspect glassware and other components
	Cracked glassware or damaged components can lead to catastrophic failure of the equipment
	Thoroughly inspect glassware and components associated with the process.  Ensure the correct equipment and glassware is being utilized

	3
	Ensure the glassware is coated or taped in a crisscross fashion across the entire surface
	If a flask breaks glass will shatter all over
	The coating or tape contains a broken flask to one piece and prevents it from shattering all over

	4
	Setting the rotovap speed 
	Too high of a speed may damage equipment or cause failure of the components
	Ensure speed of rotovap is dialed to the manufacturer recommendations or documented speed outlined in the Standard Operating Procedure from the PI

	5
	Maintain water bath temperature, do not allow the temperature to be higher than the boiling point of the solvent
	The solvent will boil off and evaporate into the air allowing it to be inhaled by individuals in the lab
	Continuous monitoring of the water bath through the use of a thermometer.  Refer to the SDS for the solvents boiling point and document the acceptable water bath temperature in the Standard Operation Procedure.  For small amounts of solvents the bath does not need to be heated

	6
	Use of a chemical that has the potential to form peroxides
	As the material heats up and peroxides form the potential for an explosion occurs
	Do not use material that will form peroxides.  Understand the material being utilized in the rotovap and the chemical properties.  For specifics consult with the PI

	7
	Disposal of material
	Splashing of material when pouring over to dispose 
	Wear appropriate PPE (safety goggles, gloves, lab coat, etc.) and complete the task in a chemical fume hood

	8
	Disposal of material
	Mixing incompatible materials
	Ensure the material being disposed of is not mixed with incompatible materials.

	9
	“Freezing up” or “locking” of glass joints
	Potential to break the glass if material is forced apart
	Consult with the PI to determine the best course of action.  Utilize specialty tools sold by manufacturers if available.
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