Precipitation Polymerization

Polymerization of acrylonitrile with a redox system in aqueous solution.
The following solutions were prepared in distilled water:

5 wt% solution of sodium bisulfite

5 wt% solution of ammonium peroxodisulfate 

0.01 g ferrous sulfate heptahydrate in 100 mL of water + 2 mL conc. Sulfuric acid

Four 500 mL Erlenmeyer flasks were flushed with argon.  With the exception of the ammonium peroxodisulfate, the reagents listed in the following table are then introduced into the flasks.  The solutions were degassed by bubbling nitrogen through them for about 5 minutes before adding the ammonium peroxodisulfate in the quantities indicated in the table to initiate the polymerization.  The flasks are shaken briefly and then allowed to stand at room temperature.  Note the time for the appearance of turbidity for each sample.  Allow the polymerization to proceed for twenty minutes and then suction filter the precipitated polymer, wash it with distilled water (3 x 30 mL) then with methanol (2 x 30 mL) and dry the polymer overnight in a vacuum oven at 50(C.  The extent of conversion as estimated from the polymer recovered is plotted against the mole ratio of the oxidizing agent (ammonium peroxodisulfate)

Table 1.  Composition of Polymerizing Mixtures

	Sample
	Water

mL
	Acrylonitrile

mL
	Sodium bisulfite

mL sol.
	Ferrous Sulfate

mL sol.
	Ammonium peroxodisulfate

mL sol

	1
	181
	15
	0.5
	0.5
	0.5

	2
	175
	15
	2.5
	2.5
	2.5

	3
	167
	15
	5
	5
	5

	4
	152
	15
	10
	10
	10


Inhibition of polymerization;
A solution identical to sample four prior to the addition of the ammonium peroxodisulfate is prepared.  Hydroquinone, 200 mg is added to the solution and allowed to dissolve.  The ammonium peroxosulfate is then added to the mixture and the time required for the appearance of the first turbidity (induction period) is noted and compared with that observed with Sample 4. 

