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[57] ABSTRACT

An asbestos-vinyl chloride polymer composition suit-
able for melt processing into rigid products is dis-
closed. The composition comprises (a) a vinyl chlor-
ide homopolymer, vinyl chloride copolymer or a mix-
ture thereof, (b) up to 150% by weight based on the
weight of polymer of asbestos, and (c) a stabilizer sys-
tem composed of 1-5% by weight based on the weight
of polymer of at least one organometal compound
wherein the metal is selected from Ba, Cd, Zn, Pb, Sn,
Ca or combinations thereof, at least 3% by weight
based on the weight of polymer of epoxide and a com-
pound selected from a polyol or a metal derivative of
the polyol or an amino compound of polyacetic acid
in an amount of 3-20% by weight based on the weight
of the polymer.

16 Claims, No Drawings
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COMPOSITIONS FOR RIGID ASBESTOS -
REINFORCED POLYVINYL CHLORIDE

mixture, but no satisfactory blends were obtained even

at relatively low asbestos levels. The reasons for this

failure are connected with the following main problems
- encountered:

The present invention relates to compositions based 5  a. The thermal stability of P.V.C. with the addition of
on asbestos reinforced polyvinyl chloride (P.V.C.) to asbestos sharply decreases. Even the most effective
be used in melt processing for the manufacture fo rigid stabilizers known up to now are not capable of
products. In the present application the term of melt hindering the great reduction in the thermal resis-
processing includes extrusion and injection molding. tance of the P.V.C. This reduction is further in-

As is well known in the art and defined, for example, 10 creased by the presence of the impurities of iron
in KUNSTSTOFF-LEXIKON, edited by Dr. K. Stoeck- normally present in any type of asbestos.
hert, rigid P.V.C. includes all P.V.C. mixtures contain- b. The viscosity of the mixture P.V.C. — asbestos is
ing 0 to about 12% plasticizer. greatly increased compared to P.V.C. alone; a fact

The improvements in the engineering performance of which makes it necessary to increase the input of
P.V.C. by incorporating of reinforcing fibers in the 15 mechanical power in order to process the mixture.
P.V.C. matrix are now fully recognized. These im- This mechanical energy is released as frictional
provements include among others: - heat and further increases the degradation of the

a. reduction in rate of creep, polymer. Due to the above problems, only the cal-

b. increase in strength properties, endering method is now utilized for the manufac-

c. enhancement of engineering properties, 20 turing of asbestos-reinforced P.V.C. rigid products,

d. reduction in coefficient of thermal expansion. where lower processing temperatures than those in

Among these fibers, fiberglass and asbestos are most the extruder are involved.
utilized and especially asbestos in view . of its relative It is one of the objects of the present invention to
low cost. Asbestos. reinforced P.V.C. is now actually describe new compositions of P.V.C. homopolymers,
produced and meets the need in general industry for 25 P.V.C. copolymers or their mixtures, with asbestos,
thermoplastic sheets, possessing better properties then which can be processed into rigid products by extrusion
are obtainable from unreinforced rigid polyvinyl chlor- or injection molding.
ide sheets material. Among these better properties, the It is another object of the present invention to de-
following can be mentioned: scribed new compositions of P.V.C. homopolymers,

a. increase in the modulus of elasticity, 30 P.V.C. copolymers or their mixtures, with asbestos

b. decrease in the thermal expansion coefficient, . which can be processed without substantially decreas-

c. stability in the dimensions, ing the thermal polymer stability of the P.V.C. poly-

d. increase in tensile, flexural and compression mer.

strength, It is still another object of the present invention to

e. self extinguishing property, 35 describe new compositions of P.V.C. homopolymers or

f. decrease of notch sensitivity, P.V.C. copolymers, reinforced by relative high

g. increase of impact strength. amounts of asbestos, which compositions can be pro-

These sheets are widely ‘used as surface covering for cessed into rigid products by extrusion or injection.
walls. The method by which these asbestos reinforced These and other objects which may appear as this spec-
rigid P.V.C. sheets are produced, which is also the only 40 ification proceeds are achieved by this invention.
method known up to now, is by calendering. This The invention, therefore, consists in asbestos — vinyl
method consists in the addition of asbestos fibers into a chloride polymer compositions suitable for melt pro-
dispersion of 30% P.V.C. and 70% of an organic sol- cessing, into rigid products, comprising (a) a vinyl
vent (toluene or/and methyl-ethyl katone), thoroughly chloride homopolymer, vinyl chloride copolymer or
mixing the mass and transferring it on calenders. The 45 mixtures thereof (b) up to 150% by weight based on
thin sheets obtained by calendering are introduced into the weight of polymer, of asbestos and (c) a stabilizer
an oven to remove the solvents and are after that com- system which comprises 1-5% by weight based on the
pressed to the desired thickness. The disadvantages of weight of polymer of at least one organo-metal com-
the method are: pound where the metal is selected from Ba, Cd, Sn, Pb

1. The necessity of working with solvents which is a 30 or Ca, or their combinations, at léast 3% by weight

tedious operation and requires safety precautions. based on the weight of polymer, of epoxide and 3-20%

2. Problems in the recovery of solvents, which in- by weight based on the weight of polymer of a com-

crease the equipment and operation costs. pound selected from a polyol or a metal derivative

3. The volatilization of solvents, limits the thickness thereof or an amine compound of polyacetic acid.

of the sheet obtained from the calender, so that 55 In contrast to the attempts described in the prior art,
compression of a number of sheets is absolutely which concentrates in selecting low-iron containing
raquired, in order to obtain a massive sheet. asbestos, a special structure of the asbestos fibers, in

In addition to these disadvantages of the method order to obtain a stable mixture of P.V.C. — asbestos,
itself, there is also a general drawback that these sheets the inventors of the present invention have carried out
can be produced only by calendering. As known, calen- 60 a systematic investigation to find out a stabilizer system
dering equipment is much more ‘expensive than- ex- which would enable asbestos-reinforced P.V.C. com-
truder or injection molding machines. positions to be obtained, which are amenable to be

Sheets of thermoplastic materials are now generally melt processed by extrusion or injection molding. It
produced in an extruder which is much simpler and was unexpectedly found that using the stabilizer system

65

cheaper than a calender; thus for example, P.V.C.
sheets are now produced mainly by extrusion. There-
fore, considerable effort was put forth in examining the
dry blending of P.V.C. with asbestos and extruding the

described above, the P.V.C.-asbestos compositions,
can be processed on regular extruders and injection
molding equipment without substantial decrease in the
thermal stability.
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The individual constituents of the stabilizer system as
such are indeed known as stabilizers for various plastics
materials; for example, several organo-metal com-
pounds are known to be used as stabilizers for P.V.C.,

4
Tables in the experimental part, it would appear clearly
that its incorporation in the mass is absolutely required.
b. Epoxidized-mono and polyesters and ethers for
example: epoxidized soybean oil, linseed oil, iso-octyl

but they are not used for P.V.C.-asbestos, since the 5 butyl or 2-ethyl hexyl 9,10-epoxy stearate(s), epoxi-
impurities present in the asbestos eliminate the stabiliz- dized dioctyl hexahydrophtalate, lauryl glycidyl ether,
ing effect of the organo-metal compounds. On the etc., epoxidized alkanes and chloroalkanes, for exam-
other hand, it was quite surprising to find that other  ple: 1-epoxydecane, epichlorohydrin, etc.
stabilizers not included in the above three groups are The amount of these compounds present in the stabi-
not suitable as components for the stabilizer system of 10 lizer system is at least 3%. 1t is believed that the main
the present invention. Moreover even the Ca-Zn deriv-  function of the stabilizers of this group is to act as a
ative of 1-cyanoguanidine, which is the common stabi- synergetic agent to the main stabilizer compound of the
lizer used in P.V.C.— asbestos compositions processed ~ System described under (a). Addition of excessive
by calendering, was found completely unsuitable. The _ amounts of stabilizers from this group will cause a de-
results given in Table I, in the experimental part, IS crease in the strength properties and softening of the
clearly show the poor thermal stability of P.V.C. asbes- products. ) )
tos composition containing a stabilizer system which c. Polyols such as sorbitol, ucrose, pentaerythritol,
includes 1-cyanoguanidine. As can be seen from this glucose, glycerol, polyvinyl alcohol or the metal deriva-
Table, the stability of P.V.C. asbestos compositions tive thereof; amine compounds of polyacetic acids such
containing the stabilizer system according to the pre- as.mtrllo triacetic acid, ethylene diamine tetraacetic
sent invention exceeds by far that in which the known acid. .
stabilizer for P.V.C.“asbestos is used. (20 minutes ver- The am.ount of thesp .compounds normally present in
; the stabilizer system is in the range of 3-20% based on
sus 5 minutes). h ) %. 1
It has been generally admitted that P.V.C.-asbestos the polﬁmerhw?lght .and fgr}elferabé};'betwef nh.s —10%. It
compositions require an unique stabilization system seer;llslt atthe. unction of t eStﬁ thizers of t 1;gr01;)p 15
and perhaps in view of this fact the calendering to chelate the impurities normally present in the asbes-
method, where lower temperature and shear rates than tosocomtgi)}slltlo(ril. ¢ £ th It . d
those of the melting processing of the extrusion or _ One of the advantages ol the Me processing accorc-
S . ing to the present invention is that sheets with desired
injection methods are used, is the only method now 44 .+ . . L
L i . 30 thickness may be directly obtained. This is in contrast
utilized for these compositions. While the exact nature -
. o . to the calendering method for P.V.C. — asbestos com-
of the action of the stabilizer system is not yet fully s . e
. . . . positions, where the thickness of sheet is limited due to
known, it seems that a synergetic action occurs in the e s : .
t £ the ab th ts and thei the volatilization of solvents, as required by this
system of the above three components an e com- method, and a further compression molding of the thin
bined effect results in an extraordinary improvement of 15 ;
the th | stability of P.V.C.-asbest sheets is then necessary.
"el"h ermbql_s abrt nyP V' C. : .-a§ues 0S mass. J art: The vinyl chloride polymers employed in the present
est}'? 11;at1<;1n0 b : .lsdstl a:/jery empnl-lga a}rlt, invention can be either vinyl chloride homopolymers
many theories have been advanced to explain the e polyvinyl chloride or copolymers of vinyl chloride
mechanism of degradation and stabilization of P.V.C,, with one or more ethylenically unsaturated com-
but while most of these explain a number of isolated 40 pounds, copolymerizable therewith or their mixtures.
phenomena associated with degradation, they are of  gych polymers are well known and are produced in
little value wljlen trying to design the ideal sta})lllzer. It accordance with conventional polymerization pro-
should be pointed out that, as known from literature,  cegses well known in the art. Among the ethylenically
the stabilizer materials when added to P.V.C. are never unsaturated compounds which can be polymerized
capable of preventing breakdown of the polymer. 45 ywith vinyl chloride, the following can be mentioned:
These materials are most commonly employed toarrest  yinyl acetate, ethylene, propylene, iso-butylene, acrylic
the degradation of the polymer, which has been initi- esters, etc.
ated aqd already progressed to some extent, durmg When ethylenically unsaturated compounds other
processing of the polymer. The proper choice of stabi- than vinyl chloride are present, they are preferably
lizer will only moderate the rate and type of break- 50 present in amounts not in excess of about 20% and
down. - ) . most preferably not in excess of 10% based on the total
The stabilizer system, according to the presentinven-  weight of polymer. Generally, all types of P.V.C. which
tion, comprises three distinct groups: ] result in rigid P.V.C. products may be used; preferably,
a. Organo-metal compounds, the metal being se-  the P.V.C. used will have a certain molecular weight
lected from Ba, Cd, Zn, Sn, Pb, Ca or their combina- 55 which can be defined in terms of K value which value as
tions. A number of commercial stabilizers can be used, known, is dependent on the molecular weight. It was
typical examples being: organo tin compounds such as found that rigid sheets of asbestos reinforced P.V.C.
dibutyl-tin dilaurate, dibutyl tin maleate, di n-octyl i with improved properties are obtained when the P.V.C.
maleate polymer, dibutyl tin lauryl mercaptide, dibutyl-  used has a K value in the range of 55-70. Of course, a
tin iso-octyl thioglycollate, dibutyl tin mercapto-pro- 60 polyvinyl chloride with a higher moleclar weight will
pionate, di-n-octyl tin S,S’ bis (iso octyl mercapto ace-  also improve the strength property of the asbestos-
tate), barium laurates, cadmium laurates. P.V.C. mass. Copolymers of P.V.C. with propylene and
The amount of these compounds normally present in other monomers, which gave polymers with improved
the stabilizer system is in the range of 1-5% based on heat stability, were found most suitable for the purpose
the weight of the polymer utilized and preferably be- 65 of dry blending with asbestos and extrusion or injection

tween 2-3%. The main function of the stabilizers of this
group, is to improve the thermal stability of the P.V.C.-
asbestos composition. From the examples given in the

molding according to the present invention.
The asbestos to be used according to the present
invention may be any common type. As known the four

MRS
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5
main varieties of asbestos are: Chrysotile, crocidolite,
anthophyllite and amosite. The chrysotile is the most
widely distributed and abundant form of asbestos and
accounts for over 90% of the total asbestos output.

6
the test at a speed of 30 r.p.m. The temperature of the
oil in the jacket of the measuring head was kept at
190°C. The volume of the mixture introduced into the
tests was always kept ‘constant, being calculated from

Where a combination of extreme bulking characteris- 3 the density of the polymer melt of the asbestos and
tics, plus low water content and high temperature resis- other ingredients. Due to the degradation of the poly-
tance are desirable e.g. thermal insulation, amosite is mer chains and formation of free radicals cross linking
usually preferred. Amosite has the highest specific  between the chains occured which caused an increase
gravity and fiber length of all tupes of asbestos. The | in the torque which was mentioned on the Brabender
Chrysotile fibers consist of bundles containing millions graph. The stability time of the mixture was measured
of single crystal fibrils, which fibrils are hollow tubes in from the time that the mixing was started to the time
cross section. From the prior art it is known that the that an increase in the torque appeared on the graph.
properties of P.V.C. reinforced with asbestos fiber are This period of txme is called in the Tables given below
significantly affected by the length of the fibers in the 15 a5 “stability time”; the longer will be this time, the
composition, the properties being better with increased more stable will be the composition mixture.

fiber length. However, the price of the fiber is much The preparation of the dry blend compositions on the
higher with an increase in the fiber length. Brabender as perfonﬁed as follows:

According to the present invention it was found that ‘The P.V.C., or the copolymer of vinyl chloride
good heat stability properties are achieved during pro- 20 (y.C.), or other mixtures was mixed with the asbestos
cessing of the new compositions using any fiber of  anq the stabilizer system in the mixing compartment of
asbestos. . . the Brabender instrument, which was of the sigma

Another parameter which generally influences the  p154ed mixer type. The sigma blades were rotating at a
compositions with asbestos is the iron content of the 55 speed of 80 r.p.m.; the temperature of the oil in the

asbestos; normally, the iron content is in the range of 1
to 6%. From the prior art it is known that, for the
P.V.C. — asbestos compositions to be used in sheets
for various purposes, an unique stabilizer is required, to
neutralize the color development produced by the iron.
Sometimes strict limitations are imposed in the use of
asbestos with a relative high concentration of iron,
since as known, iron accelerates the degradation of
polyvinyl chloride chains.

In addition to the stabilizer system to bé used for the

jacket of the mixing compartment was 100°C. The
mixing of the dry blend of P.V.C., asbestos and the
stabilizer system was done for 30 minutes.

In the following experimental part, the invention will
be further illustrated, showing the improvement in the
stability time brought by each component of the stabi-
lizer system, demonstrating comparatively the stability
time which results when one of the components is not
used. The asbestos type 7 and type 4 used in the experi-

melt processing of the P.V.C. — asbestos corpositions 35 ments are defined according to the Committee of Uni-
p g P form- Classification and grading of Asbestos Mines

according to the present invention, conventional lubri- . .

cants and pigments used in the P.V.C. industry have to products of the Canadian standard. T?ns standard has
be added. Each of these ingredients and any desired been accepted by all asbestos corporations. Type 7and
further additives may be selected from the wide range 40 type 4 are bOth. grouped under milled asbestos, but
of known lubricants such as polyester waxes, glyceryl group 4 has medium length fibers, whereas group 7 has
monostearate and other glycerydes, . ethylene bis- shor_t fibers. ; . .
stearamide, paraffin, low molecular polyethylene, ste- It is understood that thfe following exam.ples are given
aric acid, etc. By reducing frictional heat development merely for a better clarification of the invention ‘and
during processing, these additives indirectly contribute 43 the way the invention is to be carried out without being
also to the heat stability. These additives are usedin the  limited thereto. It should also be noted that Experi-
range of 0.05-2 parts per 100 parts of polymer; exces- ments 2, 4 and 5 from Table 1 do not illustrate this
sive amounts of it causing decrease in the strength of lnventlon but show the resu.lts of stability time using the
the material. common stabilizer known from the prior art for the

The heat stability of the asbestos reinforced P.V.C. 0 asbestos — P.V.C. compositions, alone (Exps 1 and 4)
was measured by a Brabender-Plastograph instrument,  OF in mixture with other stabilizers (Exps 2 and 5), in
where the measuring head was Roller mixer No. 50 comparison with the stabilizer system used according
with a volume of 60 cm®. This instrument enables one  to the present invention (Exps 3 and 6).
to read temperatures and the torque developed in the 4 All the experiments were carried out under th same
material during its processing. The Brabender Plasto- ~ conditions in order to compare the stability time of the
graph subjects the plastic composite to shear forcesand ~ compositions. Also the same quantities of mixtures
records torque as a function of time at constant rota-  Were used. Changes were done in the compositions of
tional speed and temperature. Torque in the mixing  the stabilizer system, the polymer compositions, and
chamber is measured on the motor shaft of the dyna- o the asbestos used as described in the following experi-
mometer that drives the mixing blades. The plastic melt ments.
temperature is measured by a thermocouple situated In the first three experiments of Table 1, the polymer
between the two rotors on the inside of the chamber ~ used (100 parts) was P.V.C. homopolymer having a K
and is recorded on a strip chart. value = 70. In the other three experiments mentioned

In all the experiments performed the operational 65 in this Table the copolymer consists of 95% V.C. and

conditions of the Brabender were kept constant, in
order to compare properly the results of stability. The

blades inside the measuring head were rotating during

5% Propylene (K = 63). The asbestos used in all six
experiments was of type 7 and the quantities used were

" 50 parts by weight based on the polymer.
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TABLE |
Exp. Stabilizer system used:parts by weight based on the polymer Stability
No. Ca-Zn derivative Epoxide Ca-Zn deriv. Dibutyl time
of 1-cyanoguanidine Soybean oil of Pentaeryt- tin-laur- Minutes
ritol ate
1 5 — — — 5
2 5 5 — 2.5 8
3 —_ S 5 2.5 20
4 5 - — — 5
5 5 5 - 2.5
6 — 5 5 2.5 31.5

Experiment | shows the poor stability of the P.V.C.
— asbestos composition using the known stabilizer
from the prior art used for this composition in the cal-
endering method. Experiment 2 shows that no practical
improvement in this stability is achieved by adding to
this stabilizer the other components found by the pre-
sent invention to be required in the stabilizer system; in
this experiment the stability time was only 8 minutes.
On the other hand, in Experiment 3 using the stabilizer
system according to the present invention, the stability

The results of these experiments are self-explanatory,
showing that the presence of all three components in
the stabilizer system is absolutely required in order to
obtain a good stability. In Experiments 8, 9 and 10,
when one of the components was omitted, a sharp
decrease in the stability time occurs.

20 In the experiments given in Table 3 the copolymer
* used (100 parts) consisted of 92.5% V.C. and 7.5%
propylene (K = 60). The asbestos used was of type 7
and the quantities used were 50 parts by weight on the

I5

time was much superior — 20 minutes — compared to polymer.
TABLE 3
Exp. Stabilizer system used; parts by weight on the polymer Stability
No. Dibutyl tin mercaptide  Epoxide soybean-  Ca-Zn pent- time
oil aerythritol minutes
11 2.5 10 5 51
12 2.5 10 — 28
13 — 10 5 8.5
14 2.5 — 5 20.5

the previous ones — 8 and 5 minutes.

The same conclusions are drawn from Experiments
4, 5 and 6 where a copolymer of 95% vinyl chloride
(V.C.), and 5% propylene are used; only when the
stabilizer system according to the present invention is
used, a good stability time is achieved — 31.5 minutes,
(versus 5 minutes when the known stabilizer is used.).

In the experiments given in Table 2 the copolymer
used (100 parts) consisted of 92.5% V.C. and 7.5%
propylene (K = 60). The asbestos was of type 7 and the

Here again the improvement in the stability time of
the copolymer of V.C. - asbestos, using another compo-
sition of the stabilizer system according to the present
invention is clearly illustrated — 51 minutes compared
with 28, 20.5 and 8.5 minutes in Experiments 12, 13
and 14 in which one of the components was omitted.

In the experiments given in Table 4, the same stabi-
lizer system was used with P.V.C. homopolymer (100
parts) and vinyl chloride propylene copolymer (100
parts). The figures given for asbestos and stabilizer
components are in parts by weight based on the poly-

40

ACL Doc 22128 - Page 5 of 8

quantities used were 50 parts by weight on the polymer. ;4
mer.
TABLE 2
Exp. Stabilizer system used: parts by weight on the polymer Stability
No. Dibuty! tin mercaptide Epoxide linseed Sucrose time
oil minutes
7 2.5 5 5 62
8 2.5 — 5 20.5
9 — 5 5 6.5
10 2.5 5 — 15
TABLE 4
Exp. Polymer used Asbestos Stabilizer system; parts by weight Stability
No. type 7 on polymer time
Dibutyl Epoxysoybean Ethylene minutes
tin oil diamine
ester tetraacetic
acid
15 P.V.C.(K=65) 50 2.5 5 16 19.5
16 P.V.C.(K=65) 50 2.5 — 16 9.5
17 P.V.C.(K=65) 50 — 5 16 5.5
18 P.V.C.(K=65) 50 25 5 — 10
19 92.5% V.C. 10 2.5 5 3.2 100
+ 7.5% Pro-
pylene (K=60)
R
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TABLE 4-continued
Exp. Polymer used Asbestos Stabilizer system; parts by weight Stability
No. type 7 on polymer time
Dibutyl Epoxysoybean Ethylene minutes
tin oil diamine .
ester tetraacetic
acid
20 " 10 — 10 3.2 21

The results of this table show the influence of amino
compound of polyacetic acid on the stability time;
without its presence or by omission of any other com-
ponents described according to the present invention,

organo-metallic compound of pentaerytritol (parts by
weight on the polymer used). The asbestos used was
also identical in all experiments (50 parts of asbestos
group No. 4 from Africa). The polymer used consisted

poor stability time of the compositions are obtained. 15 of various mixtures of PVC and copolymer of VC-Pro-
Experiment 20 shows that a poor stability time resulted pylene, except in experiment 34 in which PVC alone
even with a very low content of asbestos, when not all was used.

the components of the stabilizer system, according to TABLE 7

the present invention, are present.

In the experiments given in Table 5 the polymer used 20 Stability
consisted of 100 parts P.V.C. (K=65). The asbestos N Type of polymer used minutes
used was of type 7 and the quantities used were 50 31 90% PVC (K=65)+ 10% VC Propylene (K—=60) 38
parts by weight on the polymer. 32 75% PVC (K=65)+ 25% VC-Propylene (K=60) 44

TABLE 5

Exp. Stabilizer system used: parts by weight on the polymer Stability

No. Dibutyl tin Epoxy soybean-oil Nitrilo tri-acetic acid t.ime

ester minutes

21 2.5 5 10 21

22 — 5 10 6.5

23 2.5 — 10 10

24 2.5 5 — 8

L. 33 50% PVC (K=65)+50% VC-Propylene (K=60) 47

The results in this table show the influence of another 34 100 PVC (K=65) 22
amino polyacetic acid on the stabilizer system; without 33
its presence poor stability of the compositions P.V.C. -
asbestos results. The results in this table show the improvement in the

In the following experiments given in Table 6, the stability time of the mixtures of PVC and VC - propyl-
stabilizer system was kept constant: 2.5 parts dibutyl tin ene copolymers, compared with PVC alone.
mercaptide, 5 parts epoxide soybean oil and 5 parts 40 These mixtures which are much cheaper than copoly-
organo-metallic compound of pentaerytritol (parts by mers of VC-propylene, may be successfully used with
weight on the polymer). The copolymer used was also the stabilizer system according to the present invention
identical in all experiments (100 parts) consisting of in the melt processing of asbestos reinforced polyvinyl
92.5% V.C. and 7.5% propylene (K=60). The only chloride. The stability time of these mixtures is similar
change in the experiments was the types of asbestos 43 to that of the copolymer VC-propylene (see experi-
used. ment 26). :

TABLE 6 As shown by the foregoing, the inclusion of the com-
bination of an organometal compound, epoxide and a

!;‘QXP' Typ(;3 of asbestos Pasts based Starl;iil!i]tgt etisme compound which is a polyol, metal derivative of .a

o use MPolymer 50 polyol or amino compound of a polyacetic acid in an
25 Canada group 4 50 » agbestos-polyvmy} chlogde composition in a.(:f:ordan.ce
26 Africa group 4 50 53 with the present invention provides compositions with
27 Canada group 7 50 38 a high degree of stability. The degradation of polyvinyl
28 Africa group 7 20 33 chloride compositions during melt processing is a prob-

rica group 6 50 51 8 h .

30 Crocydolyte 50 48 55 lem even when the composition contains asbestos in an
amount of 1% by weight or less. Hence the present
stabilizing system is advantageously incorporated in

The results in this table show that practically no sig- polyvinyl chloride compositions containing from less
nificant difference exists in the stability time using the than 1 to 150 % by weight of asbestos. As a practical
various types of asbestos. It is the stabilizer system 60 matter polyvinyl chloride compositions containing
which controls this stability, and as shown in the previ- about 10 to 100 parts of asbestos per 100 parts of vinyl
ous tables, the presence of representative compounds chloride polymer are preferred.
from all three groups is absolutely required in order to The organo metal compounds used in the stabilizer
obtain a good thermal stability which will enable the system according to the present invention are chosen
melt processing of the asbestos - P.V.C. compositions. 65 from an organometal compound in use as a stabilizer

In the following experiments given in Table 7, the
stabilizer system was kept constant: 2.5 parts dibutyl tin
mercaptide, 5 parts epoxide soybean oil and 5 parts

for polyvinyl chloride, wherein the metal is Ba, Cd, Zn,
Sn, Pb, Ca or a combination thereof. Such organometal
compounds are known in the art and include for exam-
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i1
ple in addition to the organometal compounds previ-
ously mentioned, barium 2-ethylhexoate, barium no-

nyl-phenate, cadmium 2-ethylhexoate and dibasic lead

stearate.

In accordance with the present invention, the epox-
ide is present in the stabilizer system in an amount of at
least 3% by weight based on the weight of the vinyl
chloride polymer. The upper limit of the proportion of
epoxide is not critical to the present invention. While
an excessive amount of epoxide, (substantially more
than that required to obtain asbestos-vinyl chloride
polymer composition, which is sufficiently stable to
undergo melt processing) may cause some decrease in
the strength and softening of the product, so that a
product with somewhat decreased rigidity results, such
compositions are still suitable for melt processing ac-
cording to the invention. Preferably, however, the ep-
oxide is used in the present asbestos-vinyl chioride
polymer compositions in an amount of about 3 to 30%
by weight based on the weight of vinyl chloride poly-
mer.

As mentioned above, the third component of the
stabilizer system of the invention is a polyol, a metal
derivative thereof or an amino compound of a polyace-
tic acid. The metal derivatives of the polyols are prefer-
ably selected from Ba, Cd, Zn, Sn, Pb, Ca or a combi-
nation thereof.

We claim:

1. Asbestos-vinyl chloride polymer composition suit-
able for processing into rigid products by extrusion and
injection molding comprising (a) a vinyl chloride ho-
mopolymer, vinyl chloride copolymer or mixtures
thereof, (b) up to 150% by weight based on the weight
of polymer of asbestos, and (c) a stabilizer system
which comprises 1-5% by weight based on the weight
of polymer of at least one organometal compound
where the metal is selected from Ba, Cd, Zn, Sn, Pb, or
Ca or their combinations, at least 3% by weight based
on the weight of polymer of epoxide and 3-20% by
weight based on the weight of polymer of a compound
selected from a polyol or a metal derivative thereof or
an amino compound of polyacetic acid.

2. Asbestos-vinyl chloride polymer compositions
suitable for melt processing into rigid products accord-
ing to claim 1, in which the polymer consists of a co-
polymer of vinyl chloride-propylene.

3. Asbestos-vinyl chloride polymer compositions
suitable for melt processing into rigid products accord-
ing to claim 1, in which the polymer consists of a mix-
ture of copolymer of vinyl chloride-propylene and vinyl
chloride homopolymer.

4. Asbestos-vinyl chloride polymer compositions
according to claim 1 in wich the asbestos is selected
from chrysotile, crocidolite, antophyllite and amosite.

5. Asbestos-vinyl chloride polymer compositions
according to claim 1 in which the organo metal com-
pound in the stabilizer system is selected from dibutyl-
tin mercaptide, dioctyl-tin mercaptide, dibutyl-tin lau-
rate, dibutyl-tin mercaptopropionate, barium laurate
and cadmium laurate.

6. Asbestos-vinyl chloride polymer compositions
according to claim 1 in which the epoxide compound in
the stabilizer system is selected from epoxidized soy-
bean and epoxidized linseed oil.

7. Asbestos-vinyl chloride polymer compositions
according to claim 1 in which said polyol in the stabi-
lizer system is selected from at least one member of the
group consisting of sorbitol, pentaerythritol, sucrose
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and glycerol, the metal of said metal derivative of said
polyol is selected from a member of the group consist-
ing of Ba, Cd, Zn, Sn, Pb, Ca and combinations thereof
and said amino compound is selected from a member
of the group consisting of nitrilo triacetic acid and
ethylene diamine tetraacetic acid.

8. Rigid shaped product of asbestos-vinyl chloride
polymer obtained by extrusion or injection molding of
the composition defined in claim 1.

9. Asbestos-vinyl chloride polymer composition ac-
cording to claim 1 in which said stabilizer system con-
sists essentially of said organometallic compound, said
epoxide and said compound selection from a polyol or
a metal derivative thereof or an amino compound of
polyacetic acid.

10. Asbestos-vinyl chloride polymer composition
according to claim 1 in which said stabilizer system
consists essentially of about 2-3% by weight at least
one organometallic compound selected from a member
of the group consisting of dibutyl-tin mercaptide, dioc-
tyl-tin mercaptide, dibutyl-tin laurate, dibutyl-tin mer-
captopropionate, barium laurate and cadmium laurate,
at least 3% by weight of an epoxide selected from epox-
idized soybean oil and epoxidized linseed oil and about
5-10% by weight of a compound selected from a
polyol, a metal derivative thereof and an amino com-
pound of polyacetic acid wherein said polyol is selected
from a member of the group consisting of sorbitol,
pentaerythritol, sucrose and glycerol, the metal of said
metal derivative of said polyol is selected from a mem-
ber of the group consisting of Ba, Cd, Zn, Sn, Pb, Ca
and combinations thereof and said amino compound is
selected from a member of the group consisting of
nitrilo triacetic acid and ethylene diamine tetraacetic
acid, each of said % being based on the weight of said
polymer.

11. The method of stabilizing compositions of asbes-
tos and vinyl chloride polymer so that the compositions
may be formed into rigid products by extrusion or in-
jection molding which comprises mixing a polymer
selected from vinyl chloride homopolymer, vinyt chlor-
ide copolymer or mixtures thereof with asbestos in an
amount of up to 150% by weight and a stabilizing sys-
tem consisting essentially of 1-5% by weight of at least
one organometallic compound wherein the metal
thereof is selected from at least one member of the
group consisting of Ba, Cd, Zn, Sn, Pb and Ca, at least
3% by weight of epoxide and 3-20% by weight of a
compound selected from a polyol, a metal derivative
thereof or an amino compound of polyacetic acid, each
of said % by weights being based on the weight of said
polymer.

12. Asbestos-vinyl chloride polymer composition
suitable for processing into rigid products by extrusion
and injection molding consisting essentially of a vinyl
chloride homopolymer, vinyl chloride copolymer or
mixtures thereof, (b) up to 150% by weight of asbestos
based on'the weight of polymer, and (c) a stabilizer
system which comprises 1-5% by weight based on the
weight of polymer of at least one organometal com-
pound where the metal is selected from Ba, Cd, Zn, Sn,
Pb, or Ca or their combinations, at least 35 by weight
based on the weight of polymer of epoxide and 3-20%
by weight based on the weight of polymer of a com-
pound selected from a polyol or a metal derivative
thereof or an amino compound of polyacetic acid.

13. Asbestos-vinyl chloride polymer composition
according to claim 12, in which the polymer consists of
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a copolymer of vinyl chloride-propylene.

14. Asbestos-vinyl chloride polymer composition
according to claim 12, in which the polymer consists of
a mixture of copolymer of vinyl chloride-propylene and
vinyl chloride homopolymer.

15. Asbestos-vinyl chloride polymer composition
according to claim 12, in which said stabilizer system
consists essentially of about 2-3% by weight at least
one organometallic compound selected from a member

of the group consisting of dibutyl-tin mercaptide, dioc- -

tyl-tin mercaptide, dibutyl-tin laurate, dibutyltin mer-
captopropionate, barium laurate and cadmium laurate,
at least 3% by weight of an epoxide selected from epox-
idized soybean oil and epoxidized linseed oil and about
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polyol, a metal derivative thereof and an amino com-
pound of polyacetic acid wherein said polyol is selected
from a member of the group consisting of sorbitol,
pentaerythritol, sucrose and glycerol, the metal of said
metal derivative of said polyol is selected from a mem-
ber of the group consisting of Ba, Cd, Zn, Sn, Pb, Ca
and combinations thereof and said amino compound is
selected from a member of the group consisting of
nitrilo triacetic acid and ethylene diamine tetraacetic
acid, each of said % being based on the weight of said
polymer.

16. Rigid shaped product of asbestos-vinyl chloride
polymer obtained by extrusion or injection molding of

the composition defined in claim 12,
* * * * *
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