Title of  experiment I: Synthesis of polymers

Synthesis of a polyelectrolyte in the form of an alternating maleic anhydride (MA) and styrene (ST) copolymer half-ester lithium salt

All operations of preparing the monomers and polymerization reaction should be carried out in the atmosphere of a inert gas.

Monomer purification procedure:

Styrene (Aldrich) (ST) stabilized with 4-tert-butylopyrocatechol

In order to remove the inhibitor, distil styrene under reduced pressure and store in the atmosphere of an inert gas at 5 (C.

Maleic anhydride (Koch-Light Lab.) (MA)

Purify by distillation under atmospheric pressure, collecting the fraction boiling at 199-200 (C.

Copolymerization of MA and ST
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To a 250 ml reactor filled with nitrogen and equipped with a mechanical stirrer, reflux condenser and thermometer, introduce 100 ml of toluene and heat to 60 (C. When the required is reached, introduce (0.7 mol) of maleic anhydride in the melted form; dissolve MA by means of stirring and eventual further heating of the reactor.  Then introduce to the reactor 0.7 mol of styrene and 0.05 mol % of the initiator – benzoyl peroxide in the form of a toluene solution. Carry out the polymerization for 6 hours at 60 (C. After reaction completion, cool the reactor to room temperature and the precipitated copolymer filter on a Büchner funnel and wash three times with toluene. Then dry the copolymer from the residues of toluene under reduced pressure.

Esterification of poly(MA-co-ST) with butyl alcohol 
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The esterification of the poly(MA-co-ST) copolymer is carried out in the presence of a five-fold weight excess of butyl alcohol. To a 100 ml round-bottomed flask equipped with a reflux condenser, and magnetic stirrer, a weighed amount of the copolymer should be introduced and then three times the operation of gas evacuation and filling with nitrogen should be repeated. Next, add butyl alcohol by a syringe and heat the whole at 80 (C for 2 hours. Half of the volume of the reaction mixture pour onto a crystallizer and place in a vacuum drier at 60 (C. Keep the second half of the reaction mixture.

Preparation of polymer–ceramic composite

Transfer the solution of polymer ester in butyl alcohol to a 50 ml round-bottomed flask equipped with a magnetic stirrer. While vigorously stirring add 25 %wt of fumed silica respectively to the mass of dry polymer. Stir until the mixture is homogeneous, then pour the mixture into a crystallizer and place in a vacuum drier at 60 (C.
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