Operating Procedure: CSTR

Safety Precautions

· Follow general equipment handling precautions to avoid personal injury and equipment damage. Read through the entire operating procedure and become familiar with the equipment before commencing with the experiment.
· Follow chemical handling precautions as indicated by the appropriate material safety data sheet(s).
Assembly and start-up

1. Thoroughly clean the reactor prior to experiments.  Contaminates can effect the quality of results from a chemical reaction.

2. Place the CSTR on the top plate of the laboratory jack and insert the removable brackets to secure the reactor to the plate.

3. Raise the laboratory jack until the upper ledge of the reactor is approximately one inch above the mounting shelf.

4. With the 8-mm tubing gasket in place, slide one half of the head plate support ring around the neck of the reactor.

5. Place the 4-mm rubber O-ring into the furrow on the secured support ring.

6. Slide the second half of the support ring around the neck of the reactor.  Ensure that the 8-mm tubing gasket fits properly into the channel on both sides of the support ring.

7. Once both sides of the support ring are aligned, lower the laboratory jack until the support ring is lying on top of the mounting shelf.

8. Align the reactor such that the two large holes on the mounting shelf are coincident with the tapped holes on both halves of the support ring.

9. Pass short 1/8” beveled screws through the holes and tighten to lock the two halves of the support ring.

10. Set the 4-mm rubber O-ring into the furrow of the second half of the support ring.  Make sure that the entire O-ring is seated properly within the entire groove.  IMPROPER PLACEMENT OF THE O-RING WILL PREVENT THE REACTOR FROM BEING PROPERLY SEALED FROM THE AMBIENT AIR!

11. Align the three beveled screw-holes with the three small holes on the mounting shelf.  Each hole has a 1/8” nut tacked onto the bottom side of the mounting shelf.  

12. Secure the support ring to the mounting shelf by passing standard 1/8” beveled screws through the beveled holes and through the nut.

13. Lower the laboratory jack such that it can be removed from the area if desired.

14. Place the head plate through the six bolts attached to the support ring.  The head plate should have the proper number of baffles positioned as desired.  In addition the proper impeller(s) should be in position along the mixing rod.

15. Secure the head plate onto the apparatus with threaded rivets.

16. Attach the inlet line from the constant temperature water bath to the inlet orifice (the lower of the two orifices) on the reactor.

17. Attach the outlet line to the constant temperature water bath to the outlet orifice (the higher of the two orifices) on the reactor.

18. Pass the reactant inlet line through a peristaltic pump and securely attach it to an inlet tube attached to the head plate.

19. If two reactants are to be used, repeat step 18 for the second reactant.  If the two reactants are to flow at the same rate, use the twin-motor pump.  This will ensure that both reactants are flowing at the same rate.

20. Pass the product outlet line through a peristaltic pump and securely attach it to the outlet tube attached to the head plate.

21. Opto-22 can be used to control the mixer speed and the pump rates.  If Opto-22 is to be used make sure the switch on face of the mixer control box is set to EXT. (for external control).  Likewise, ensure that the switches on the rear of the peristaltic pumps are set to EXTERNAL (for external control).  If these parameters are to be controlled manually, then make sure the switch on the mixer control box is set to INT. (for internal control) and the switches on the peristaltic pumps are set to INTERNAL (for internal control).

22. Turn on the water bath, and set the dial to the desired temperature.

23. When the desired temperature is reached, engage the flow controller on the water bath control box.

Acknowledgement: Equipment description, theoretical background, and operating procedure were adapted from a document prepared by Andrew Chiodo.

