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Halogen containing polyaerm, empecially theme containing 

·chlorine, are used! widely and have «Jreat em1111ercial significance. 

Polyvinyl chloride (PVC) , in particular, is used in packaging, 

siding, pipe, and many extruded shapes.. Such large scale and 

diverse use of the halogen-containinq polymers dependB upon the 

10 incorporation t!i.-ein of qeod heat arid light stabilizers.. PVC, for 

aample!/j is known to have a tendency to de«Jrade upon prolonged 

exposure to heat· and light during procesaing and use.. Darkaning or 

other color ehan9e and the loss of tensile, flexural, and impact 

strengths are the·remtlts of ouch de«Jradatione unless good low~ 

15 cost stabiliz,rs are available for_ addition to the polymer 

composition, the service life of articles nade from the composition 

i& limited, and ita use severely restricted,, aa will be the 

condition& for makinq it. 
one particularly troublesome f0%11 of degradation occurs when 

20 the polymer cm1posi tion is processed into articles by xethods 

.aployin9 heat to melt or soften the polymer. A color c!ianqe can 

occur during the first few minute& at high. temperatures (e .. g., fro• 

about 175 to about 2oo•c) and it is coamonly referred to as early 

color or early dioeoloration .. The avoidance of_such early color is 

25 notably important in the manufacture of plastic pipe and sidinq. 

It is,_ of course, almo important to prevent or reduce discoloration 

and deterioration of the polymer during extended exposure to hi9h 

temperatures, which can lead to sudden and catastrophic de;radation 

into a pitch~like abrauive material and eaume the formation of 

30. corrosive material& such am HCl inside the fabricating equipment. 

The inne~, hiqhly polished surfaces of the equip11ent can thus be 

rendered essentially uaelems. A particularly troublesome instance 
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of such sudden degradation often oceurs when zinc compounds are 
aployed all stabilizers; the phenomenon is known as .. zinc burn". in 

the PVC industry@ 
An example of zinc burn is illustrated in u .. s .. Patent No .. 

4,515,916~ wherein a PVC composition containing zinc bia-(oetyl 

tbiogl.ycolate) a& a stabilizer shewed such burn after l minutes on 
a two roll :mill at 193°C .. 

SODARY OF THE IHVD'.rION 

It is an obj.eat ~f this ·invention to provide an inproved heat 
stabilizer for halogen-containinq polymer conpositions. 

It is an object of this invention to provide a halogen .... 
containing polymer composition having improved heat stability. 

15 It is a related object of this invention to eliminate zinc 
burn durinq the processing of PVC eompo&itions at elevated 
temperatures .. 

These and o'thor objects which will become apparent from the 
f ollowinq description are achieved by incorporatinq in a 

20 composition comprising a halogen-containing polyner a novel zinc 
mercaptoester havinq the formula: 

25 

zn-[S(CHR).(~)x-[C(~)O]R' 12 
wherein R is methyl or C(i;;;O)OR'; 

R' is [(~-[C-(lt1) (R2) ] 1CHzO)~; 
R1 is H, alkyl, or hydroxy_ alkyl; 

'Ii' is OH, hydroxy-11ubstituted alkyl, or O(°'"') c-R5; 

R5 is alkyl, alkenyl, or aryl; 

R' is 11, (~)C_oaR3 alkyl, or aryl; and 
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a ~ o or 1; x ~ 1 or 2; y ~ o or 1; and z ~ l to 4; 
with the proviso that when z is greater than 1, y :a o ,; 

The alkyl and hydroxyalkyl groups.have.from 1 to 10 carbon 
5 atoms, preferably 4 or fewm-.. Aryl 9roups a:re exemplified by 

phenyl@ 
Bxmmplea of this new class of zinc bis ... n~ca.ptoacid ester 

include zinc bis-thioqlycolate, zinc bis~aercaptopropionate, and 
zinc me~captosuccinate of a polyhydric alcohol or ether, 

10 carbcxyiate, er ether .... carboxylate thereof ·bavi:nq . at least one 
functional hydroxy group as exemplified by ethylene qlycol, 
qlycerol, tetra.ethylene 9lycol, trimethylolethane, pcmtaeeythritol, 
qlycol ethers such as tetra.ethylene glycol monobutyl ether, and 
diethylene qlycol monoethyl ether, q.lycol mono-ccu:boJtylates such as 

15 
. . 

diethylena qlycol monocaprata and ethylene glycol ~onocaprate, and 
glycerol carboxylates such as glycerol monocaprata, all of which 
are either available commercially er are made easily by 

conventional methods.. The :mercaptoa.eid esters may be made by 

conventional procedqres wherein_ the mercaptoacid and the hydroxyl ... 
20 9X'OUp bearinq compound are heated in the presence of a suitable 

catalyst such as methanesulfonie acid orp-toluenesulfonic acid and 
an azeotropic organic solvent such as toluene or heptane. 
Alternatively, the esterification may be conducted at reduced 
pressure The reaction is continued un'til the acid number is 

25 reduced to about 12~15c 
The acids from · which the esters are dari vad · are also 

qenerally available commercially but may be made if so desired.by 
procedures of lonq~standinq in the chemical artse Mercaptoacetic 
acid, for example, may be made by the reaction of sodium hydro~ 

30 sulfide with sodium chloroacetate and subsequent acidification. 

·----- ··-----



r 

2210-21 ... 00 
PATE!ft' 

~-norcaptopropionic acid is obtained in about aot yield fro• the 
reaction of sodium hydrosulfide with · IJ .... prcpiolaetone in 

acetonitrile and subsequent acicU.fica:tion.. Harcaptosuccini.c acid 
may .. ba made by addinq hydroqen sulfide across the double bond of 

5 maleic anhydride followed by hydrolysis.. Also suitable for the 
purposes of this invention are the alkyl esters of ezeomercapto­
propionic acid, which may be prepared_trom a-chloropropionic acid 
and-sodiun thiosulfate according to the procedure dascribed in 
UoS@ Patent No. 2,413,361, which is incorporated herein by 

10 reference .. 
The zinc mereaptoesters are easily prepared by the reaction of 

the correspondinCJ mercaptoaeid ester with zinc chloride in tha 
presence of a suitable hydroqen chloride scavenqer such as mnmonia, 
ammeniWI hydroxide, and an alkali metal hydroxide or a carbonate 

15 thereof.. Another method is the condensation of the mereaptcacid 
eater with zinc oxide in an organic medi~ such as a high boiling 
naphtha, xylene, paraffin wax and the like.. Any ratio cf the zinc 
con.pound and the mercapto~ster will auffice so long as the reaction 
conditions are such as to drive the condensation but it is 

20 preferred to use a stoichiometric ratio of the reactants. 
Atmospheric pressure is suitable but the reaction will proceed 
satisfactorily &t from about 50 to about ao•c under reduced 
pres&uree The aaximum temperature is about 140-150°Cu 

The stabilizer compositions of this invention may also 
25 contain a substituted dihydropyridine as taught in o .. s. Patent No. 

4,515,916@ As used herein, the term substituted dihydropyridine 
means a heterocyclic compound represented by the formula: 

---·----·--
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wherein R' is the same or different saturated alkyl radical having 
' 

from 1 to 20 carbon atoms in a straight or branched chain.. Examples 

10 of particular dihydropyridine& which are suitable include those in 

which both ~ radicals are ethyl or dodecyl .. A method for the· 

preparation of said dihydrcpyridines is tauqht in Uo So Patent Ho. 

4,209,439 11 which is incorporated herein by re:ferenee .. 

The halogen containing polymers which are stabilized by the 

15 · . stabilizer compositions of this invention and which are useful in 

the polymer cm1positions of this invention include, for example, 

hal09enated polyolefin homopolymers, haloqenated. polyolefin 

copolymers /1 polymer blends containinqr · a halogenated polyolefin 

hoaopolymer or copolymer, vinyl balide homopolymers, vinyl halide 

20 copolymers and polymer blends containinq vinyl halide.homopolymer 

or copolymers.. As vinyl halide hoaopolymers 11 vinyl halide 

copolyners and polymer blends containinq vinyl halide homopolymers 

or ·vinyl halide copolymers usable in the practice of this invention 

there, for example, may be used (1) polyvinyl chloride, 

25 polyvinylidena chloride, polyvinyl bromide, polyvinyl fluoride, 

polyvinylidene fluoride, (2) copolymers of vinyl chloride with a 

. copolynerizable ethylenically unsaturated monomer such as 

vinylidene chloride, vinyl acetate, vinyl butyrate, vinyl benzoate, 

diethyl fumarate, diethyl malea~e, other alkyl fmmrates and 

30 'J!Mleates, vinyl propionate methyl. acrylate, 2~ethylhexyl acrylate, 

butyl. acryalate, ethyl acrylate, and other alkyl acrylates, methyl 

- !5 -
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met:hacrylate /1 ethyl methaerylata,, butyl methacryiate,, hydroxyetbyl 

111ethacryla:te . and other alley methacrylatas, met:hyl alpha 
chloracrylate, styrene, vinyl ethers such as vinyl ethyl ether, 
vinyl ehloroethyl ether, vinyl phenyl ether, vinyl ketone& much as 

5 vinyl 111ethyl ketone, vinyl phenyl ketone, 1 fluoro-1 ... chlorot,helene, 

aeeylonitrile, chloroacrylonitrile, ailylidmle diacetate, 

chloroa.llyli~ena diacetate, ·ethylene and propylene, and (3) polymer 
blends such as blends of polyvinyl chloride and polyethylene, 

polyvinyl chloride and chlorinated polyethylene, polyvinyl chloride 

10 and polymethyl nethacrylate, polyvinyl chloride and 

polybutylm.thacrylate, polyvinyl . c~loride and polystyrene, 
polyvinyl chloride and acrylonitrila~butadiene-styrene copolymer, 
and polyvinyl chloride and polyetheylene and polymathy 
methaceylata.. Typical vinyl halide copolymers uable i.n this 

15 · invention include vinyl chloride-vinyl acotata ( 87:: 13) , vinyl 
cbloride-vinylidene chloride (95:5), vinyl chloride~ 

trichloroethyleno.(95:5) and vinyl chloride~2-ethylhexyl acrylate 

(10:20).. 1.r!u~· polymer blends usable in the practice o~ ~is 

invention comprise physical blends of at least two distinct 
20 polymeric species and contain from 25 to 95 weiqht percent of vinyl 

halide hm11opolyaer .. 
!'or the purposes of thim invention, the stabilizer cmnposition 

nay include lubricants because Of their important effect Oft the 
stability of the polymer compositions durinq nastication and 

25 extrusion.. The amount of each component in the stabilizer 
compositions Qf this invention may vary aver a wide range but they 

will qenerally comprise, by weight, from about 5 t to about 85 ·t, 
preferably about 10 t to about 20 ,, of the zinc mercaptoester of 

this invention, about ! t to about 20 t, preferably about 1~ t to 
30 about 15 %g of an inorqanic basic alkali or alkalina earth compound 

----------------
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such as calcium carbonate, from about 20 t to about 80 t of a 
lubricant guch as paraffin wax, ethylene bis~stearamide, and 
calcium stearate; and, when employed, from about 5 ' to about lOt 
of tha sul)stituted dihydropyridine.. From o to about 10 ' or a 

. . 

5 partially oxidized polyethylene such as Allied Chemical's produ~ 
sold under t:he trademark AC629A may lbe used aa an additional 
lubricant in the compositions of this invention. 

In addition to· the haloqan-containing polymer· and the 
stabilizer composition, the polymer conposition of this invention 

10 nay contain conventional additives such as fillers, pigments, 
plasticizers, dyes, antioxidants, and ultraviolet light 
stabilizers" It may also contain lubrica.nts other than. those . 
described &hove, such others being exmmplified by stearyl stearate, 
cotyl palaitate, and other eBtar waxes .. Hateria.ls such as calcined 

15 clays 8 calcium carbona'te, and tales may be used am fillers. 
suitable pigments include ti'tanium dioxide, carbon black, and iron 
oxide.. . Pb:thalates, sebaeates, adipates, phosphates, and fatty 
asters having between 16 and 150 carbon atmns are representative of 
well known plasticizers suitable for the compositions of this 

20 invention .. suitable antioxidants include tricresyl phosphite; 2,G ... 
di~t~butyl~4~methyl phenol; 2,G~di~t-butyl-4~ecyloxy phenol; and 
2~t~butyl .... 4-oetadocyioxy phenol .. 

The allot.mt of the stabilizer emlpoaition employed in the 
polyaer cemptHiitionu of this invention nay vary over a wide range. · 

25 An effective amount is, of course, all that is neadod.. In qeneral, 
that effective amount may be as little as OslO part by weiqht, or 
less, of the stabilizer composition per hundred parts by weight of 
the haloqene;ocontaining polymu-.. While there is no critical upper 
limit on the amount of stabilizer composition, mtountm in exeesti of' 

lO 15 parts by weiqht per hundred parts by weiqht of the haloqen-

-----~· ----------
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containing · polymer do not yield a commensurate· increase in 
effect! veness.. Preferably, the. stabilia:er ccmpoaitions of this 
invention are employed in m.ll()unts ranqinq from about 0.4 part to 
about 1 parts by weight per hundred parts by weight of the haloqen ... 
containin9 polymer. 

The polymer composition of this invention may be prepared by 

methods well known in the art and by the use of conventional 
equipment.. The stabilizer composition ma.y be added to the haloqen­
containinq polymer with continuous blendinq in a high intensity 

10 mixer such as a Henschel blendere The important consideration is 
that the stabilizer composition and the haloqen~ontainingo polymer 
be thorouqhly blended. 

The stabilized halogen ... containing polynar coapcsitions of this 
invention wiy be used to form artielcas of manufacture such as pipe. 

15 A v~iety of conventional molding teclm.iquea may· be employed to 
form the stabilized compositions into any desired shape. 

20 

The following exm1ples illustrate the invention. 

EXAMPLE 1 
Thioqlycolic acid (92 .. 12 grams, 1 mole), glycerol, (92.09 

cp:-aas, 1 mole), 100 nls of heptane, ·Oo4 qran of p-toluenesulfonic 
acid, and Ool gram of butyl hydroxytoluene were added to a 500 al 
round bottom flask equipped with a condenser and a Dean-stark trap 
&nd the materials were heated to 1oo•c.. Azeotropic distillation of 

25 water was carried out at go•c until 11 .. 2 nls were collected. The 
heptane was stripped off and a portion of the residue was stripped 
further to 11o•c at a pressure of 10 ... 20 Torr to reach an aeid valUG! 
of 15 and an SH value of 17.29. The theoretical SH value is 19.85. 
Filtration of the residue provided a qolden clear prcducto 

30 
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The general procedure of Bxample l was followed except that 
l.50 .. 17 ·CJt-mm (1 mole) of triethylene qlycol was ·uaed instead of the 

glycerol@ The heptane was stripped off in a Rotovaa apparatus to 
5 qiva a product having an acid n12311bar of a.a and an SH value of 

12080 The theoretical SH value is 14o7 .. 

EXD!PLE 3 

The qeneral procedure of Bxanple 2 was followed except that 
10 106" 12 grwnw ( JL n.ole) of diethylene glycol was used instead of 

t.riet:hylane qlyeol and hexane was used ae the azeot:ropia solvent. 
The azeotropie distillation of water waa carried out at a pot . 
temperature of go•c and a vapor temperature of 69°C.. The SB value. 
of_ the clear product was 16 .. 2; theory is ·11 .. l .. 

15 

DAHPLB .4 

Cap:rylic acid (acid no .. 373 .. 6; 75.0I grmu1, o .. 5 equivalent), 
thicgrlycolic acid (46 .. 06 grmm, o .. s equivalent), glycerol (46e05 

g-rams, 1 .. 5 oquivalentm), and 0 .. 13 gr:Wilt of methanesulfonic acid were 

20 charqod. to a 500 •l round bottom flask equipped with a stirrer and 
attached to a vacuum puap.. 'rho reaction nixturo was held at ioo•c 
under reduced pressure for 10 hours.. ~e residue plus filter aid 
was filtered at 40°C to qive a product havinq an acid number of 8.3 

and an SH value of 9.7. The theoretical sH·valuo of the mixed 
25 · caprylate/thioglycolato e&ter is 10o4u 

. EXAMPLB 5 

Thi09lycolic acid (46.06 qrmne, o .. s aole), tet:raethylene 
glycol (97ol2 cp:aas, 0 .. 5 mole), 100 mls of heptane, Oo4 gram of p~ 

JO toluene sulfonie acid, and 0 .. 1 gram of butyl hydroxy toluene were 

-----·--. -------
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haated in a round bottom flask equip~ed with a stirrer and a I>eM­

Stilrk trap to. i:oo•c and about 9 .. 2 als of water wa11 removed. 
Continued. heating and removal of the sol vent under reduced pressure 
drove the acid value down to 17.3. The SB content was 11.35 t 

wheream the theoretical value is 12030. 

EXAMPLE 6 
caprylic acid (71 .. 72 grams, o.5 eq'11valent), glycerol (46.05 

grmu, l .. S equivalents), so :mls of toluene, and. 1 .. 2 qrum of p...u:fSA 
10 were heated in a round bottom flask equipped with a stirrer, 

condenser, and Dean-stark trap ( ad~itional toluene added to the 
trap .. )., At 12!°C, 9 mls of water were - collected from tho 
esterification reaction.. Thon, 46.06 grams thioqlycolic acid (0.5 

equlvalent) were added and the mixture was heated to 110° c to 
1! drive off another 9 mls of water.. The reaction mixture was 

stripped.·undar reduced presmure and filtered.. The SB content was 

9e71 % whereas the theoretical value is 10 .. 8 t. 

EXAMPLE i 

20 One mole (92 .. 12 grum) of thieqlycolic acid, one mole (90.12 
qr~s) of ethylene glycol monoethyl ether, 100 111111 of heptane, 0.4 
gram of .p-TSA, and O .. J. czra• of butylhydroxy toluene were heated in 
a 500 •l round bottom flask equipped with atirrer, condenser and 
lJean~stark trap to ioo•c until the acid value was reduced to about 

25 100 After strippinq off solvent, the acid value was lG. 
Additional ethylene qlycol aonoethyl ether· was added and the 
Mixture was heated to 1oo•c under vacuum to reduce tho acid value 
to 13e2o The SH content was 16.1/20.1. 

... 10 ... 

--·--·-----------
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one half mole (78.72 grmns) of caprylic acid, one half mole 
(31 .. 04 grmm) of ethylene glycol, 100 ala cf toluene, and 0 .. 2 g-ram 
of p-TSA were heated in a flask equipped vith atirrer, condenser, 

5 and Dean~stark trap (f ill.ed with toluene) to 11o•c to remove 9 mls 
of watar.. One half mole (46 .. 0G grams) of thioqlycolic acid was 
added to the cooled m.ixture and the temperature was raised to 125 
•c to remove more watar.. After strippinq and filtorinq the 
reaction •ixture, the SH content was 11 .. 99/li .. 97 % .. 

10 

EXAMPLE 9 
One mole (92.,12 qrum) of thioqlycolic acid, one mole (118.12 

~ . 

grana) of ethylene glycol monobutyl ether, 100 nls of toluene, and 

0 .. 4 gram of p-TSA were heatad in a flask equipped with a stirrer, 
15 condenaor" Dean ... stark trap to 11o•c to drive off about one mole of 

water., The reaction mi~ur• na stripped under vacuum.. The SH 
content was 15 .. 83/l.7 .. 11 t .. 

BXAMPLB 10 
20 one-half equivalent (46.0G grrums) of thioqlyeolic acid, o.s 

equivalent (75 .. 06 qrm111) of caprylie acid, l. .. ! equivalents (60.08 
grams) of trimethylolethane, and 0 .. 13 gram of p-TSA ware heated in 
a flask under reduced. pressure to go•c until the acid value was 
9 .. 8.. The :reaction mixture was filtered to qive a clear liquid 

25 . havinq· an acid value of 8 .. 25 and a SH content of 8 .. 64/10 .. 13 t .. 

EXAMPLES 11 and 13 
The zinc salts of the esters prepared in Examples 5 and 1 

were prepared by adding o .. 1 gram of acetic acid to the liquid· ester 
30· and then ~adua1ly adding the stoichiometric amount of zinc oxide 

- 11 -
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to the mixture and beating it to 100.-.110°c mid.or vacuum for 2 

-hours .. The zinc salt of th& totraathleneqlycol tb.i09lycolate (the 
product of Exanple 11) is a clear yellowish solid. The product of 
Example ll was a white liquid that poured like water while still 

5 warm .. 

BXAMPLES 12 and 14-16 
The zinc salts of the esters of Examples &, s, 9, and 10 

wer~ prepared by adding an aqueous solution of zinc chloride to an 
10 equivalent U!lount of the ester dispersed in an aqueous solution of 

mn equivalent amount of sodium hydroxide at a temperature of 25~ 
30°C while the stirred mixture was beinq cooled by an ice bath. 
The temperature was naintai:ned for one hour.. The aqueous reaction 
mixtures of Examples 12 and :1,4 were stripped under vacuum.. The 

15 product of Example 12 (fro• ester of .-Ex., 6) was a viscous white 
liquido The product of Example 14 (from the ester of Ex. 8) was a. 

creamy white liquid.. The reaction mixture in bample 15 ·(from 
eater of Ex~ 9) separated into tw phases and the orqanic phase was 
stripped under vacuum to yield a viscous, white liquid.. · The 

20 reaction mixture of Example 1G (from ester of Ex.. 10) separated 
into two phases and the orqanic phase was stripped at 70°C for ono­
half hour to yield a viscous, white liquide 

25 

30 

ZXAMPLBS 17 ... 22 

To a po:tymar coaposition havi.nq the following typical PVC pipe 

farmulationg 

.mtumm 
Palyvinylehloride (K~67) 
Calcium .·carbonate 

- 12 -
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Titanium. -dioxide 
calciWI stearate 
Pa.raff in wax 
oxidized polyethylene 

(Allied AC .... 629A) 
calcium hydroxide 
Dihydropyridine 

1 .. 0 

0 .. 45 

1 .. 3 

0 .. 15 

0 .. 3 

0 .. 3 
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there was added 0 .. 4 phr of a heat stabilizer, as follows: 
Control zinc bis(2~ethylbexylt.hioglyeolata) 

·10 Bxmnple 17 zinc bis(tetraethylono glycol thioglycolat•) 

15 

20 

Example .18 
Example 19 

:Example 21 

zinc bis(glycerol .caprato thioqlycolate) 
zinc bis (ethylane glycol monoethyl ether· 
thioqlycolate) 
zinc bis(ethylene 
thioglycolate)-

glycol caprate 

zinc bis(ethylene glycol monobutyl ether 
thiogrlycolate) 
zinc bis(trimatbylolethane caprylate 
thioqlyeolate) 

Dynmn&ic mill performance testing of the control and polymer 
compositions of this invention demonstrates the efficacy of this 
invention in the control of "zinc burn• during the fabrication of 
the pipe o In this testing procedure the Control and Examples were 

25 separately placed on a miil having a front roll operatinq at 30 rpm 
- and a rear rol_l operating at 40 rp, heated -to 390°1' (199°C) and 
were milled with samplinq at two minute interval•@ Colorimetry 

. tests of the samples qava the rasultr; shown in the following table, 
wherein the units of total color chanqe (4£) are given.minute by 

JO •inuteo A 4E of about one unit is noticeable to the eye • 

. - ll -
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' Min .. Cont .. 17 

1 ! 't - 7 3 .. 5 

~ _,- -2 3 .. 7 3 .. 9 

3 3 .. 1 5.,4 

' 4 .. 6 9 .. 7 

I 5 5 .. 3 12 .. 7 

6 5 .. 9 15 .. 1 

7. 8 .. 1 15 .. 9 

a 19 .. 2 11 .. 4 

29o3 19 .. 2 

--1 .. 3 I 21 .. 4 I 

11 ~~~ 29.0 

12 38 .. 3 

COLOR CBANGB (AB) 

EXAMPLE NO .. 

18 19 

4.2 4 .. 0 

I 6 .. 0 4.0 
--· 

10 .. 3 I 5 .. 7 

14.4 9.1 

18 .. 5 14 .. 4 . 
21 .. 1 I 11 .. 1 

24 .. 2 . 22 .. 1 

25 .. 3 I 24 .. 6 

26.2 26 .. 5 

25~1 27 .. 1 

27 .. l 28 .. 0 

30 .. 1 31 .. 7 

20 21 

. 3 .. 3 3 .. 5 

.J .. 2 3 .. 4 

4 .. 3 4 .. 0 

8 .. 0 !5 .. 1 

12 .. 5 7 .. 3 

16 .. 0 7.9 

. 17 .. 2 8 .. 4 

I 17 .. 4 10.8 

18 .. 3 21 .. 3 

26 .. 3 26 .. 1 

29 .. 6 35 .. 7 

32 .. 1 
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22 

2 .. 3 

4 .. 3 

8 .. 3 

. 12.7 

16.8 

20.0 

21 .. 9 

- 23~7 

23.9 

24.6 

23 .. 6 

25 .. 6 

_The data in tho Table show that the total color change of the 

control, a stabilizer of tho prior art~ doubled durinq the tenth 

m.inuto to a value o:f about 51, wh•reas ~ose o:f the present 

invention had·a 11&ximml color chanqe of about 38 even after twelve 

minutes of millinqo 

- 14 -
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le A heat stabilizer composition·eomprising a zinc 

mercaptoester havinq the formula: 

4. 

zn ... [ S (CHR) 11 (CH2 )x"'"[C-)O]R' ]2 . . . 

wherei.ns 

R is methyl or c ... (O)OR'J 
R' is [ (C~ ... [C09 (R1) (R2]yCB2C))~3 ] 
R~is H, alkyl, or hydroxy alkyl; 

R2 ia OB, hydroxy~substitutod alkyl, or .O(O~)C~R4; 

R3 is H, (O~)C.aR4 alkyl, or aryl~ 

R4 is alkyl, alkenyl, or aryl; 
a ~ o or l; x ~ l or 2; y ~ o o l; and z s 1 to 4; 
with the proviso.that when z is greater than 1, y E 

O@ 

2. A composition according to clain l wherein z c 

ls A composition according to claim 1 wherein z ~ 

2 and R3 is alkyl. 

4. A composition accordinq to claim l wherein z s 

1, a3 is (Og)C~R4and R4 is· alkyl. 

s. A composition according to claim l wherein z g 

1., y :;;El l, R~is alkyl, and a2 i8 hydroxyalkyl. 

·6. A_composition according to claim 1. wherein z ~ 

l, y ""1 1, and R2 is OH. 
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1. A polymer composition ~tabilizad aqainat the 
doteriorative effects of· heat, eomprisinq a halogen~ 
containing polymer and a stabilizer accordinq to any 
preceding claim. 

B. An article fabricated from a polymer composi-

tion aecordinq to claim 7. 

·. -~ "\:._. ---·· 
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