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scale lowers the cooling capacity of the poly- Japanese Patent Publication No. 4753/71
merization vessel and, moreover, comtami- describes such a process in which the additive 75
nates and thus markedly reduces the quality is a compound having an azine ring. These
- of the vinyl chloride polymer produced, a3 process have been found to be very effective
~ 30 can be seen by the appearance of so-called in preventing scale formation, but they have
“fish eyes”. In order to.overcome these prob-  the disadvantage that they produce a polymer '
lems, it is necessary that, after discharge of  having much inferior thermal stability and it 80
the polymerization mixture from the poly- is, therefore, difficult to employ them on an
merization vessel, the polymerization vessel industrial scale.
35 should be. cleaned completely before com- Another ‘approach to the problem is to
mencing further polymerization. However, - coat the wall of the polymerization vessel .
this cleaning is labour-intensive and con- with a suitable material and a considerable 85
sumes considerable time, which mgmﬁcantly " number of different materials have been pro- -
" decreases the production capacity of the posed for this purpose. For example, U.S.
40 vessel. Moreover, the way m which the scale. Patent Specxﬁcatmn No. 3,669,946 describes
is cleaned from the vessel is by scratching it a process in which the walls are coated with
off by hand by a workman inside the vessel: a dye, a pigment or a compound having an 90
this operation is very dangerous and insani~-  azine rmg These - processes, - however, also
tary. give rise to difficulties. Thus, the prooedure :
45 . Ideally, therefore, the polymerization should in which a dilute solution of the coating
be carried out in such a way as to avoid or  material has to be coated uniformly over the
to ‘minimize the formation of scale on the whole wall of the polymerization vessel and 95
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and hence the mechanism whereby the to suspension polymenzauon, ‘the oil-soluble 95 -
nitrogen-containing compounds of the inven- catalysts and suspension ‘stabilizers’ commonly
tion prevent this adhesion of scale, are not wused in the suspension: - polymerization ‘of \n
always clear. However, it is. believed that vinyl chloride may be employed. ‘Examples
35 scale formation -in a - conventional vinyl = of suitable oil-soluble catalysts - include:
chloride polymerization process is caused by diacyl peroxides, e.g. lauroyl peroxide; alkyl 100
the following sequence ‘of events: as the . peroxyesters, e.g t-butyl peroxypivalate;
polymerization ‘progresses, a small quantity dialkyl peroxydicarbonates, €.g. diisopropyl
. of ‘hydrogen chloride is _generated  and . this peroxydicarbonate; acetylalkyl peroxides, e.g:
40 dissolves in the aqueous medium, giving rise acetylcyclohexylsulphonyl peroxide; ‘and azo- e
- to chloride ions; these iohs-corrode the wall tyjpe catalysts, e.g. azobis(2,4-dimethylvalero- 105 - -
of the polymerization - vessel, damagmg its  nitrile); it is also possible to use mixtures of- o
~ smoothness and, for example, causmg pitting  two or more such catalysts The - amount ' of
"* corrosion; as a result, active sites to which catalyst used is, as in conveéntional suspensxon
45 ' scales can conveniently attach are produced polymenzanon, generally from: '0:005° ‘to
on the surface.  Although we do not wish to  0.5% by weight; based on' the weightof the 110 -
be limited by any :theory, it is believed that monomer. Examples of suitable suspension
the polycycllc mtrogen-contalnmg compounds stabilizers “include: - water-soluble synthetxc
- used in the present invention, which have 2 high molecular " weight’ compounds, e
50 cage-like molecular structure, are strongly partially saponified polyvinyl alcohol; ‘cellu-
adsorbed on the active sites via the unpaired lose derivatives, eg hydroxypropyl merhyl- 115
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Initial discolouration

A compound consisting of 100 parts by -

_ than 30%, by weight, preferably not greater weight of the vinyl chloride polymer, 1 part 100
40 than 159% by weight, based on the total by weight of a calcium-zinc type composite
* weight of monomer. stabilizer (Mark-37 produced by Adekaargus
e process of the invention can be carried Chemical Company Limited) 2 parts by
out using conventional polymerization vessels, weight of epoxidized soybean oil (Adekacizer
o i.e. glass-lined vessels or stainless steel vessels, 0 130P, produced by Adekaargus Chemical 105
- 45 and we have found that the scale-reducing Company Limited) and 1 part by weight of
D effect achieved by the invention is most stearic acid is formed into a sheet by knead-
\ noticeable when using stainless steel vessels.  ing on a roll mill for 5 minutes at 160°C
" By carrying out the process of the inven- and pressing for 5 minutes at 170°C. The
j tion” as described above, it is possible to degree of discolouration of the sheet is 110
50 prevent any substantial formation of scale visually observed and classified as follows:
without causing any deterioration in the pro~
.perties, e.g. thermal stability, of the vinyl A=Standard -
chloride polymer produced. As a result, B=Slightly inferior
- after dlschargmg the contents from u.> poly- C=Very poor
55 merization vessel, cleaning of the vessel can _
be achieved very eas;ly It is possible to clean’  Thermal stability 115
the vessel quite adequately ‘merely by wash- The compound employed in the test for
ing the wall surface with a_jet:of low pressure initial discolouration is formed into a sheet
- water, e.g. at a pressure ‘of 50 kg/em® or by kneading and pressing under the same
60 less. Consequently, the process of the inven-  conditions as are used in the test for initial
* tion is thought to be of considerable industrial  discolouration. The sheet is then heated at 120

importance.
The invention is further illustrated by the
followmg non-limiting Examples. In these

180°C in a Geer’s oven. The thermal
stability is expressed as the time required
for the sheet to turn black.
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