
EP 0 337 569 B1 Description This Invention relates to an Impact-reslstant
polystyrene resin compositIon offering a well-balanced con- binatlon of
Impact strength and gloss. J      Rubber-modified polystyrene has widely
been used In components of dom etic electric appliances and other, however,
this material Is Inflior to the conventional ABS reain In relatIon to gloss
and Impact strength of finished products. Another drawback has been Its
poor colorabilty. Recently, there has been a growing de- mand for
rubber-modified polystyrene t hat would compare favorably wit h ABS resin
from the stanipoint of cost and applicability to the thin-welled products.
10      The resin composition under this Invention excels In gloss, Impact
strength, and rigidity. Thus, the rein composition of the prceant Invention
enables the production of Injection-molded products, extruded sheets, and
extruded vacuum-molded products with high Impact strength and good glos
whIch Is comparable to those obtained by using expensive ABS resin. Thus,
It cen be of considerable value as an economical resin. Rubber-modified
polystyrene has long been widely used In the Industry. Normally elastomeric
polymer ms particle* (hereinafter denoted a: particles) dispersed In
polystyrene matrix are of 1.0-5.0 PM in size. Reocnt- ly, to achieve high
glos in molded products, rubber-modified polystyrens with smaller particle
size have been developed end itroduced to the market Howsver, products with
1.0 pm or boea In particle size have a sub- stantially low Impactstrength,
andfor this reason, desirable resins have not been obtained ystfrom thin
prod- ucts. Further, to Improve the balance of Impact strength and gloss, a
composition comprised of a blend of rub- 20  ber-modfibed polystyrene
containing particles In than 1.0 pm In partIcles, have been disclosed In
existing literature, such as Jenanse Patent Publication 846-41487, Japanese
Patent Publication 859-1519. U.S. Pa- tent 4,146,550, U.S. Patent
4,214,056, end U.S. Patent 4,493,922. However, the Ilrge particles used In
thes prior art were of 2 pm or greater and this large particles gave low
surface glow of the molded article (Partic- ularly, the large particles
gave a large wgloss gradient which means the gloss value of the parts In
the molded 25  articles fartherforn the Injection gat have a sharply
lowergloss compared with that of the part neartha gate.) Also, when these
products b molded under low mold temperature, the gloss markedly decreased.
Another, high Impact resin compositions made of rubber-modified styrne
resin and organic polyelloxane have been disclosed In existing literature
such as Modern PlaatIcs, November1972, pn. 114-115; PlasticsAge, 1974, Vol.
20, May. p. 107; Japanese Patent Laid-Open A55-3494; Japanese Patent
Lald-Open A53-124561; 30  Japaness Patent Laid-Open A57-172948; Japanene
Patent Laid-Open A57-187345; and Japanin Patent Laid-Open A57-187346.
However, such mixtures, In ca that rubber-modified polystyrene with a small
par- tide ske is used, have not yielded a resin composition with both high
Impact strength high gloss. Further, anothe reain composition made of
rubber-modified polystyrene resin, polydImethyiloxane, and metalilcoslts of
higherfatty acids Is disclosed In Japanese Patent Laid-OpenA61-1 83339; and
those comprised 36  of rubber-modified   rno resin, polydimethybhlxane, and
amides of higher fatty adds are disclosed In Jap- anese Laid-Open
A81-183341; these products, to, have not yielded a rein composition with
desirable prop- erties In case that rubber-modified polystyrene with a smal
particle ske is used. To mast the market demnd for rubber-modified
polystyrene with a well-balanced combination of prop- erties, as noted
above, it Is necessary to produce a rubber-modifisd polystyrene resin with
a wall-balanced 



40  combination of properties such as good surface gloss of the molded
products (especially a high gloss value and a small gloss gradint) high
Impact strength, and high rigidity. The purpose of the present invention
aIms at providing a low-coet rubber-modifled polystyrene rein with a
well-balanced combination of properties such as good surface glos of In
molded products, high Impact strength, and high rigidity, as noted above.
45      The composition of the present invention Is attained through use of
the resin composition comprised of rubber-modified polystyrene with a
special microetructure. The composition can be attalned even more
effectively through the addition of a specific amount of poly-
dimathylesoxane, mineral oil, metallic salts of higherfattyacids, oramides
of higherfattyacids to rubber-modi- fied polystyrene having the specifical
m icrotucture. 80      Specifically, this Inventon relates to a polystyrene
resin composition offering excellent gloss and Impact strength, whereIn
elastomeric polyme  are dispersed In particle form In the rubber-modifled
polystyrene of the said composition, such that the disped particles have a
particle ske distribution consisting of two peaks, a small particle
component and a large particle component; such that the small-partIce
component has a mean particle dlamcter of 0.1-0. 6rn and consists of
single-occlusion-structure particles, while the 88  large-particle siz
component has a mean particle dismeter of 0.7-1.9 pm and consists of
celhilar (or "laam!) structure particles, and wherein said small-particle
component Is present In a proportion of from 20 to 95 % by weight and said
large-particle component Is present In a proportion of from 80 to 5% by
weight. The rubber-modified polystyrene under this Invention can be
manufactured by the bulk polymerization or 2    EP 0 337 U   i1 bulk
suspension polymeriztbon process, In which aromatic monovinyl monomers are
polymerized In the pres- ence of eleetomeric polymers. The rubber-modified
polystyrene with a special mlotructure, which Is a spe- cial feature of
this Invention, can be produced through appropriate control of mixing
during the polymerIzation process or under conditions of stirring during
the formation of particles. 5      The aromatic monovinyl monomer. employed
In this Invention Include the following; styene and o-me- thyistyrene,
p-methylstyrene, m-methylstyrne, 2,4-dimethylstyrene, ethyietyrene,
p-tert-butylstyrene, and other nudear lkyl substituted styrenes; a-met
hyletyrene; a-methyl-p-methyletyrene, and related a-alkyl sub- stituted
styrenes. As elastomeric polymer., polybutadlene and tne-polybutadlene
copolymers can be used. As a polybutadlne, high-cle polybutadiene
containing high concentrations of the cd Isomer or low-cia poly- 10
butadlbne containing low concentrations of the ci Isomer can be used. Under
this Invention, the rubber-modified polystyrene having a partice
distribution consisting of two par- tkie size peaks which Is essential In
the invention, can be manufactured by sepately preparing rubber-modi- fied
polystyrene containing small particles and rubber-modified polystyrene
containing large particles, and by blending the two In an exlruder.
Alternatively, it can be manufactured by mixing a prepolymer solution of
rubber- 15  modifled polystyrene containing small-particles and a prepolymr
solution of rubber-modified polystyrene con- 



taining iarge particles In a polymetion reactor. The small-prticde
component should have a mean particle size of 0.1-0.6 gm, and prehrably
0.2-0.5 pm. Amean particle size Ie e than 0.1 urm wIli result In reduced
Impact strength; a mean particle size greater than 0.6 pm wiN result In low
surface glaes, large gloam gradient, In molded products. Furthermore, the
small par- 20  tices must have a single-occlusion structure (also referred
to as the "shell-core" form); otherwise, the product will have infeior
bance of gloss and impact strength. Such small particles having a
single-oodusion sructure can be manufactured by polymeing styrene In the
presence of polybutedlene or bock opolymer. of styrene and butbdbene. It Is
necessary that the large-particle component has a mean particle size of
0.7-1.9 pm, pre- ferably 1.0-1.8 pn, more prer bly 1.0-1.5 mn. Amen particl
diameter ofse then 0.7 pm woud rit 25  In lower impact srength; Ikewbse, a
mean particle diameter greater than 1.9 pm would result in lower surface
gloss and large gloss gradient of the molded products especially at a ow
mold temperature. In this Invention, the term "mean particle s0 refers too
mean particle size s determined by photograph- Ing rubber-modified
polystyrene under a tranembeslon eiectron microscope through use of the
ultra-thin sicing method, measuring the diameters of 1,000 elastomeric
polymer particles in the photograph, and calculating 30  the mean prticl
size according to the following formula: Mean particle diameter  X4 where
ni denotes the number of elastomeric polymer partics having particle
diameter Dl. The term 'polybutediene component' In this Invention means the
polybutadhene segment(s) which con- 35  stitute(s) (a) prtqs) of the
dabstomeric polymer. of the present Invention. Under this Invention, the
small-particle component represents 20-95%, or preferably 50-90%, or even
more preferably 60-90%, by weight of the total weight of the polybutbdbsne
component of the ilastomeric poly- mer In the composition; likewise, the
large-particle component represents 5-80%, or prefrably 10-50%, or even
more, prebly 10-40%, by weight A small-particle component of Io  then 20%
by weight In the corn- 40  position would resit In lower surface gloss,
wher  that exceeding 95% by weight In the composition would result In
reduced Impact srength, neither of which Is deslrabie. Furthermore, to
ensure the adequate surface gloss or molded products, the rubber-modfied
polystyrene used for the purpose of this Invention should not contain any
substantial amount of particles larger than 1,9 prn. The condition 'not
containing any substantial amout means that particles 2 pm or larger In shi
constitute 45  less than 20%, by weight, d tho polybutadiene component d
the lasmi polymers or prefby, l then 5%byweiht Whenpartidesbeing 2
pmorlargnsiz constituemorethan20%byweight,thecomposition will have an
Increased gloss gradient and lower gloss In molded products made at a low
molding temperature. In addition, to ensure more effective realization of
the objective of this Invention, the polydinethylslloxane used must have a
structural unit that can be expressed as CH3 4-Si-O-4-. 55
I CH3 3  



EP 0 337 5m B1 For the rubber-modifled polystyrene having the particle
diameters of this Invention, none of the organic poly- siloxane described
In the existing literature, other than polydimethylioxane, will yield
desiable resin con- positions. Preferably, the polydimethylhsxans should
have a viscosity of 10--10-m25-   10-10,000 centl.- tokes) at 259C, which
Is a relatively low molecular weight range. 5      Further, the content of
polydimethyldoxano In the impact-resistant polystyrene resin compoeition
should be In the range of 0.005-0.8% by weight Acontent les then 0.005% by
weight would make it difficuit to obtain high impact strength; whereas a
content In excess of 0.8% by weight would reduce coloabilIty and harm sec-
ondary processing (chemical binding, printing, and painting) of molded rsin
products. Whie the cause of re- duced colorability and secondary processing
properties when the amount of additives Is Increased Is not well 10
understood, it Is suspected that this Is related to a poor miscibilty of
polydhnethylilloxane In the rubber-modi- fied polystyrene. For this reason,
elaborate control of the polydimethylsboxane content Is essential from the
standpoint of obtaining polystyrene resin composition with a desirable
Impact strength. Mineral l i Is used In conjunction with polydhnethyl
siloxane for the purpose of realizing the objectIves of this Invention more
effectively. Sald mineral oF is commonly used ol, such as a plasticizer of
polystyrene, with 19 no particular restrictions as to viscosity or other
paramnetes. Also, the metallic salts of higher fatty acids and amides of
higher fatty acki employed In this Invention are those ftty acid
derivatives, of common use such as those used ac dipping agent Examples
Include zinc stearate, magnesium sterate, calclum stearatb, and
ethylene-ble-stearylamide. In the presentinvention, the above mineral oils
and/ormetillic saftsof higherfatty acidsoramides of higher 20  fatty ackid,
when used togetherwith the above polydimethyileoxxne, and added to the
above rubber-modified polystyrene with a special microstructure, can
significantly enhance the lmpact strength. In case, that the rub-
ber-modifled polystyrene contained only smal particls, addition of
additives such as polydhdethylbloxane and metallic mis of high fatty acis
yields little Improvement In impact strength. Desirable physical properties
can be obtained through the combination, described In this Invention, of
ape- 25 cdal microstructures and additives Any minda oil used In
conjunction with polydimethylsloxane In an impact-resistant polystyrene
compo- sition should constitute 0.25-4.0% by weight; a content ls than
0.25% by weghtwould contribute little toward enhancing the impact strength,
and a content In excess of 4.0% by weight would result In lower heat
distortion temperature as well as poor colorabity. 30      Any metallic
sait of a higher fatty acid and/or amide of a higher fatty acid used In
conjunction with polydi- methylblloxano In an Impact-resstant polystrene
composition should be at eat 0.1%, but no more than 0.5%, by weight a
content ls than 0.1% by weight would contrbute little toward enhancing the
inpact strength. Beyond O.5% by weight impact rngth wil not improve any
more than would be expected from the added amount of said additives. 36
For the production of the Impact-resistant polystyrene resin composition
under this invention, there ar no particularrerletionsonthemkingmethodofthe
foremntionedpolydhshysidoxanaorminerloll,met- 



allic salts of higher fatty acids, or amides of higher fatty acids to the
above-mentioned rubber-modified poly- styrene having a special
microstructure. It Is possible to add polydimethylsloxane, forexample, by
polymerizing styrene monomer mixed with, polydimethylsioxane; aiso, it Is
possible to add polydimethylsloxans by melting 40  and blending
rubber-modified polystyrene and polydimethysltoxane through the use of an
extruder. it Is also possible to produce maser pellets containing high
concentrations of polydimsthybiloxane from polydimethyl- siloxane and
polystyrene, and to produce molded products by mixing the master palate and
rubber-modified polystyrene together. Also, it Is possible to add dyes and
pigments, dipping agents, files, mold-releae agents plasticlzers, or 46
anti-static agents to the Impact-resistant polystyrene rsin composition of
this Invention, as additives. The resin composition of this Invention
excels In an overall baelnce of properties, such as Impact strength, gloss
and rigidity. In particular, the resin composition obtained by combination
of rubber-modifled polystyrene possessing a special microetructure and
polydimethylsleoxane, and minerali (or metaflic salts of higher fatty acids
or amldes of higher fatty acids), exhibit a significantly Improved inpact
strength over the conventional 60 rubber-modified polystyrene. Also, they
offer superior surface gloss when fabricated into molded products, as-
peclally injection-moled products, In terme of excellent glos of parts that
re located far from gates. Becuse of thin characteristics, the constituent
ar useful for the production of large-scale Injection-molded products.
Further, its excelent colorablity reduces the cost of pigmentation. The
resin of this Invention can be used as molded products In electronics and
In daily goods. It gives es- 66  pecially favorable results In molded
products In which bright color Is of prims Importance. 4    EP 0337 S B1
Examples Examples of this Invention are given below. The data shown In the
Examples wm measured by the fol- lowing methods: 5        -zod Impact
strength: A8TM D256. Flexual strength and fbexual modulus: ASTM D790 Gloss:
ASTM DW38. (The glossines of the guts part and end-gate part of dumbbell
samples were meas- ured.) 10  [Examples 1-3 and Comparison Examples I and
21 Rubber-modified polystyrene (A) with a mean particle diameter of 0.2 pm
having single occlusion struo- ture, in which the content of the
polybutedisne component Is 9% by weight, Is obtained by midng and poly-
merizing styrene monomer In the presence of styrenebutadbene block
copolymers. On the other hand, rubber- 18  modified polystye (B) with a
mean particle diameter of 1.5 pm. having cellular structure, In which the
content of the polybutadiene component Is 12% by weight, Is obtained by
mixing and polymeruizng styrne in the pres ence of polybutadiene. The
rubber-modifiad polystyrene (A) and the rubber-modifled polys e (B) are
mixed in the ratios shown In Tabe 1. The mixtures were melted and blended
In an extruder to obtain the resin com- 



position. The gloes, zod impact strength, flexural modulus of the resin
compoeition were evaluated. Results 20  are shown In Table 1. Mixing
rubber-modified polystyrene (A) containing smll particles and
rubber-modified polystyrene (B) containing arge particles In appropriate
ratios produces a compoeition offering excellent glos, especially a high
gloss value In the end-gate part, as well as high impactstrength.
Rubber-modified polystyrene (A) by Itelf yields a composition with poor
Impact strength. 25 [Example 4 and Comparison Examples 3 and 41 Styrene
monomers were mixed In the pr sence of polybutedlien, by controlling the
stirring forcs. This
procesyid3kindsofrubber-modifiedpolystyrenei(B),withmanpartildiats
of0.6mm,0.9PM,and 30  2.7 pm, having a celhilar structure, and In which the
polybutadiene content was 12% by weight The rubber- modlied polystyrene (B)
obtained In this manner, 25% by weight, was edded to the rubber-modfifed
polystyr- ene (A), 75% by weight, used In Examples 1-3, as shown In Table
2. The physical properties of the resulting compositions were evaluated as
those obtained In Example 1, s shown In Table 2. i the rubber-modified
poly- stene(B)tobecombinedwithrubbr-modfiedpolystyre(A)h  amea
nparticledlmterot'greaterthan 35  1.9 pm, it produces an undesrble reuit,
that Is, a arge gloss gradient (wlth a low glo  valu at the end- gate
part). Also, a mean particle diameter of lm than 0.7 pm gives the
undesirably low impact strength. [Comparison Example 51 40     In Example
3, rubber-modified polystyrene (A) was replaced with a rubber-modifIed
polystyrene having a salami structure with a mean particle diameter of 0.7
pm, and with a polybutadins component In the resin, constituting 9% by
weight and similar evaluations were conducted. The results are shown In
Tabie 2. The re- suits Indicate undesirably larga gloss grndient 45
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I , 7    EP 0 337 589 S1 [Examples 5-14] Podydimethylsloxane, mineral ois,
and zinc stearate were mixed onto the resin composetion of Example 1. The
additive contents In the fhial compoeitions are shown In Table 3. Results
of physical property mews 5   urements ae given In Table 3. In cae that
rubber-modified polystyrenes contain both small particle having appropriate
mean diameter and large particle having appropriate mean diameter, both of
which being mixed in an appropriate ratio, the addition of appropriate
amounts of polydimethylloxane and mineral ol (Examples 5 and 6); or
addition of ap- propriate amounts of poiydimnthylslloxane and zinc stearate
(Examples 7 and 8), would make compoaItions 10 with high impact strength
and high gloss at end gate parts. Futher, ifthe rubber-modified polystyrene
comprising as such small particles and large particles contains a propriate
amounts of mineral oHi and zinc sterabt, in addition to
polydimethylsiloxane, the composition with substantially high Impact
strength Is obtained (Example 14). 20 26 30 36 40 45 50 55   
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Od  0                 '~~~~   cc 36  [Comparlson Example 8, Example 15, and
Comparison Examples 7, 81 Resin compositions were obtmlned In the same
manner asin Example 14, except thatthe rubber-modified polystyrne (8) of
Example 14 was substituted with the respective rubber-modffied polystyrene:
(B) hwavng the butadlene content of 1 2% by weight cellular sbructure and
thp mean particie diameter as specified In Table 40   4 below, Results of
physical property meoasurements we given In Table 4. [Example 161 Resin
compositions were obtained In the same manner as In Examnple 7, except that
zinc stearate was 



46 replaced by ethylene-bls-stearyl amide, such that Res content In the
comsposItIons was adjusted to 0.6% by weight. The resutis were: Izod Impact
*tength: 1 00 JIM (1 0.2 Kg.cmvcm): flexural modulus: 2080 WPe (21,200
Kg~cm2): and gloss: 07% at the end-gate pert and 99% at the gaet pert. 60
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337 m9 i11   111111 HE 11111 11 1111 *c  L  N  s* Claims 1. A high-gloss,
impact-resistant rubber-modified polystyrene composition, characterized In
that said rub- ber-modlifled polystyrene consists meentialy of a
(i) * polystyrene; and (i) dispersed particles of elastomeric polymers
having two peaks In particle size distribution, one peak beingsa.mal-partic
comnponent having a mean particle diameterof 0.1 to 0.6 prmwith aingle
occlusion sructure and the other being a large-particle component having a
mean particle diameter of 0.7 to 



1.9 ipm with cellaur particle structure, said smali-particle component
being present In a proportion of 10        from 20 to 95 % by weight and
said large-particle component being present in a proportIon of from 80 to 5
% by wmight and opt ionaly 0.006 to 0.8% by weight of polydimethylafloxane
and at eat one member selected from the group consisting of 0.25 to 4.0% by
weight of mineral oil, and 0.1 to 0.5% by weight of metallic salts and
amidre of higher fey acis based on the totai weight of the composition. 15
2  The composition of Claim 1, wherein 50 to 90% by weight of the total
amount of the polybutadiene corn- ponentofthe dlastomeric polymers In the
composition are the small-partide component, and 50-10% by weight thereof
are large-particle component 20  3. The composition of Claim I or 2,
wherein said smail-partici. component has a mean particle diameter of
0.2-0.5 pm. 4. Thecomposition of Claim I through 3,
whereinthelarge-particle componenthas amean partidedlameter of 1.0-1.8 PM.
25      The composition of Clakm 1 through 4, wherein said metallic salt of
a higher fatty cid s a zinc salt Patentansprloch J0  1. Hochglnzende,
schlagfest, kautschukimodifizherte Polystyrolzusammensedzung, dadurch
gokennzalch- net, dae des kautchuklnodiizierte Polystyrol In wesentlichen
sue (I) ineom Polystyrdl und (IQ dibpergharten Teichen von elastomeren
Polymeren mit zweI Maxlma In der Korngrgenvertellung, wobel sin Maximum du
elner feintellgen Kamponente mit elnem mittleren Teichendurchniesser von
0,1 bib 0,6 pm mit edner Enfch-ElnschluBstruktur und du andere du siner
grostelligen Komponente mit *nemn mittleren Tellchendurchmesser von 0,7 blm
1,0 pm und mit zelliger T lchenstruktur ist, und wobel die feinteligs
Komponente In *Inam Antell von 20 bb 95 Gewichteprozent und die groRlige
Komponente In *lnern Antel von 80 bin 5 Gewichtsprozent vorilegt, und
gegebenenfails 0,005 bls 0,8 Gemw-%, bezogen auf des Gesamtgewlcht der
Zummenset- 40      zung, an Polydinethylelloxan und mindestens elnem
Mitgiled aus der aue 0,25 bbs 4,0 Gew.-% Minhrlol und 0,1 bis 0,5 Gew.-%
Metallsaizen und Amiden von hohersn Fettaluren, besthenden Gruppe, besteht.
2  Zusammensetzung geml Anspruch 1, In der 50 bbs 90 Gew.-% der Gesamtmenge
der Polybutbdien- komponente der elastomeren Polymern In der
ZusammenseIzung die feintellge Komponente sind und 45      50 bls 10 Gew.-%
davon die groitellige Komponente sind. 3  Zusammensetzung nech Anspruch I
oder 2, In der dis feintellige Komponente *nen durchachnittichen
Tellchendurchmesaer von 0,2 bis 0,5 pm hat. mo  4  Zusanmensetzung g"e
Anspruch I bMs 3, In der die groliteHige Komponente *Inen mittleren
Tedchen- durchmesser von 1,0 bb 1,8 pm hat 5  Zusammensetzung geml Anspruch
1 bis 4, In der das Melallsalz siner hoheren Fetsaur aIn Zlnksakz let. 51
13 



EP 0 337  SI 1311  1 1 11il 1111 D 111111 Rovondlctlons 1. Composition de
polysr mod 1* mu cmoutchouc, d'un grand brillant et risoltant aux chocs,
cractt- risoe on ao quo Is polystyrmns modife mu ccoutchouc consists
ssentlillsment on 5         (I) un polystyrene; et (IQ des particues
dispersoes do polymires lastomnres ayant doux pica de reprtiaion
granulom6tri- quo; un pic corrospondant A un constituent de petite.
porticulhs d'un diomen' moyon do particule de 0,1 A 0,6 pmn avoc une
structure unique d'occluslon et l'autre Ctant un constituent A grandes
prti- cules d'un dianfte moyen de particub de 0,7 A 1,,9 pm, avec une
structure ceilulsire de particub, 1l 10        constituent I pattes
partlculbs repr6ssntant do 20 * 95 % on polds et 1s constituant A grandos
porti- cubes reprnsntent de 80 & 5 % an polds, *t, ventuollient, do 0,005 6
0,8 % en polds do polydh4thyslloxano et d'au molns un 6t6ment cholsi parmil
I groupe consistent on do 0,25 a 4,0 % en poido d'une huib mindrale, et de
0,1 A 0,5 % on poids do sol mftfaiques et d'amides d'ocldes gras supris,
par rapport au polds total de Ia composi- 18      tion. 2  Compostlon
sulvhnt Is arndication 1, dans laqueile de 50 a 9o  % en polds de la
quantlt6 total du cons- tituont de polybutedline des polymro C1astomnres de
h composition ont ls constituant & petits par- ticuies et de 50 a 10 % on
poids de cstte quantUt6 total sont Ie constituant A grando. particulos. 20
9  Composition sulvont a rndictlon I ou 2, dans lqulo le constituant
petilt  porticuho a un dia- mtro mayon de particule do 0,2 a 0,5 pm. 4.
Composition sulvant l'uno dos revondlcations 1 a 3, dans loqullb ls
constituent A grandm particules a 25F     un diumitre moyen de particulo de
1,0 A 1,8 pm. S. Composition sulvont l'une des revendlcathons 1 a 4, dans
laqulle Is sol mitallique d'un acids gras su- pirisur sat un sd do zinc. 30
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