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ABSTRACT

The free radical polymerization mediated by TEMPO contains both
the benefits of conventional free radical polymerization and the
living polymerization , such as the mildness of reaction condition.
the diversification of polymerization methods, the ability of control
of the macromolecular structure ,the molecular weight and the
molecular weight distribution, and so on. But the high price of TEMPO
restricts the versatile use of this highly simple and attractive
technique in the industry. So it is very necessary to seek cheaper
reagents to replace TEMPO. In this paper , we try to use the
inorganic-reagents to control the monomer (St/MMA) polymerization
and have gotten some important results.

Firstly, polymerization of styrene was studied in the presence
of AIBN/NaNO,/FeSO, * 7H,0 in this paper. It was found that
polymerization of styrene was 1iving when temperature was higher than
100°C, and when the molar ratio of AIBN/NaNO,/FeS0, « 7H,0 was 1/3/3, the
molecular weight polydispersities were narrow, which was between 1.1
and 1.8.With the increasing of time , the conversion of monomer and
the molecular weight of polymer also increased.

Secondly, the rate—accelerating additives for the free radical
polymerization of styrene in the presence of Sodium nitrite and
Iron( II )sulfate were studied. It was found that the styrene
polymerization mediated by AIBN/ NaNO,/FeSO, * 7TH.0 was distinctly

accelerated by the addition of small amounts of diethylmalona-



ABSTRACT

te (DEM), acetylacetone (AAT), ethyl-acetoacetic ester (AAE) ,or
malonoitrile(MN). Only the malonoitrile(MN) not only was an
accelerator, but also preserved the character of living free radical
polymerization. the polymerization rate was very quick when
[MN] : [NaNO,] : [FeS0,. TH,0]=4:1:1, which the conversion reached 80. 0%
within 5h at 120°C , [MN] = 0.312mol/L . The polymerization rate was
twenty times as fast as that of the no adding MN[t=5h , Conv. =4. 0 (%) ].
The molecular weight distribution was narrow, and the molecular weight
was well controlled under 10° and the difference between the
theoretical molecular weight and the experimental molecular weight
was below 20%. With the increased of the conversion of monomer , the
molecular weight of polymer also increasing in line. The other three
additions can enhance the rate of polymerization of styrene, but would
affect living free-radical polymerization of styrene mediated by
NaNO./FeS0, » 7H,0 and couldn’ t preserved the character of living
free-radical polymerization.

Thirdly, mediated by AIBN/NaNO,/FeSO, <« 7H,0/(CH,C0),0
polymerization of MMA was investigated in this paper. It was found
when the molar ratio of AIBN/NaNO,/FeSO,+ 7H,0 was 1/3/3,
[ (CH,CO),0]=1.0mol/L, and temperature was 95°C, polymerization of MMA
was living and well controlled. With the increasing of time , the
conversion of monomer and the molecular weight of polymer also

increased,

In order to improve the dissolution of AIBN/NaNO,/FeS0, *7H,0 in styrene
and avoid the produre of Fe’ (Fe’ have the function of blocking
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polymerization), using the system of AIBN/NaNO,/HAc substituted the
system of AIBN/NaNO,/FeS0, ¢ 7H,0. Though dissolution of AIBN/NaNO,/HAc
was better than AIBN / NaNO,/FeS0, « 7H,0, the control of polymerization
of St didn’ t succeed ,which the molecular weight distribution was
broad. Using the system of AIBN/NaNO./HAc/KI replaced the system of
AIBN/NaNO, /Fe SO, » 7TH, 0, the effect of the control of polymerization
of St was not better than that under the system of AIBN/NaNO,
/FeS0, *7H.0. , but the polymerization rate was faster compared with that
under the system of AIBN/NaNO, /FeS0, * 7H.0.

ATRP was a successful living free radical polymerization stra—
tegy, but the reagents it used contained the organic halogen reagen—
ts (RX), which was expensive and noxious in the process of preparation.
In order to avoid using RX, we used the system of AIBN / FeCl; « 6H,0/
KI/Bpy to control the polymerization of MMA. It was found that
polymerization of MMA was partly living When the ratio of AIBN /
FeCl, 6H,0/K1/Bpy equal to 1/4/4/ 8, [AIBN]=3. 13X 10 ‘mol/L, 80°C. With
the increasing of time , the conversion of monomer increased in
line. But the molecular weight of polymer increased slowly with the
conversion of monomer increasing.

At last, we also studied the polymerization of MMA or St under
CS,/AIBN, CS./BPO. CS./H.NCH.CH.NH./ BPO. CS./H.NCH,CH.NH./ATBN. Though it
was not successful in the living free radical polymerization, it have

the value of reference.

Key word: Living/Control polymerization; NaNO,;KI;FeCl; « 6H.0;
FeSO, « TH,0;
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