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ARSTRACT OF TIE DISCLOSURE

Improved filled polymers are obiained by heating a mix-
ture of an ester-containing polymer, a finely divided inor-
ganic filler containing chemically bound water end an
acidic or baxic catalyst for a period of Gime sufficient to
efiect reaction between the polymer and the filler.

The invention relates to a process for producing im-
proved filled polymers and 10 the improved filied poly-
metic compositions that are produced thereby. In a par-
gicular aspect. the invention relates to a process which
comprises heating a mixture of an ester-containing poly-
mer. a filler. and & catalyst. In another aspect, the inven-
tion relates to the compositions that are produced by the
process of the invention.

Ecier-containing polymers svch as ethylene-vinyl acetate
copolymer or ethyiene-cthyl acrylate copolymer can be
improved in heat resistance. stiflness. and other properties
by adding certain reactive fillers such as colloidal silica to
the polymers. The present invention is based upon the
discovery that properties of esieh-containing polymess that
contain reactive fillers inn he further improved hy em-
polying a catalyst when the filler is added to the polymer.
Accordingly. the process of the jnvention comprises Mix-
ing an ester-containing rolymer, 8 reactive filler, and &
catalyst. for a period of time snd at a temperature suffici-
ent 1o efiect a reaction between said polymer and said
filler, and recovering the filled polymeric composition pro-
duced therehy.

The improved. filied polymeric compositions of the in-
vention have one or more of the following characieristics:

{2) Improved high temperature resistance,

(b) Improved water and organic solvent resisiance,

(c) Improved elzcirical properties.

¢d) Higher tensile sirength. and the like.

The polymers that sare employed in the invention are
the ester-contrining thermoplstic polymers wherein the
ester proup is in a side proup that ic bonded to a polymeric
chin composed of carbon-to<arbon bonds. Among the
useful exter-containing polymers are thoss that contain po-
lymerized vinyl acetate. For example, viny)] acetate homo-
polymers and viny) acctate copolvmers with onz or more
comoromers that are polymerizable along with viny] sce-
1ate are useful. Among the viny} aceiats rolymers contem.
plated are vinyl acetate homopolymer, +inyl accizie-ethyl-
ene conolvmer, vinyl chloride-vimi accatc c~ralvmer,
vinyl chlnide-vinyl scetate-vimy] alcohol conol-mer,
vinyl chlorids-vinyl acetate-maleic arhidride conolvmer,
styrene-vinyl acetate copolymer. vinv! chlaride.vinvlidene
chioride-vint] acetate copolymer. vinyl aoetne-ucnylonic
trile copoivmer. and the lile. Viny! aceiate ™ viers that
decerve potticular mention are viny! acciatc homaonoly-
mer. ethylens-vinyl acetate copolymer and vimv) chloride-
vinyl acetate capolymer. Ethylene-vinyl acela:s copoly-
mere are nrcferved.

The ecier-containing thermoplactic polymer can be 2
homopolymer of a copolymer of an acrylic or u meth-
a.-.rylic acid ester. Specifiz fllustrative examples include
eth)lenc-eihy) acrylate copolymers, ethylene-methyl meth-
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scrylate copolymer, ethyl acrylate-methyl acrylate-vinyl
acetate copolymer. ethyl acrylate-acrylonitrile copolymer,
2-ethylhexyl acrylute -acrylonitrile-ethyl scrylate copoly-
mer, ethy! acrylate<dimethyl maleate-acrylonitrile copoly-
mer. cthyl acrylate-octyldecyl metlucryhle-urylonilrile
copolymer. methyl mclhncryhle-:tyrene-acry!onitrile co-
polymer, ethyl scrylate-vinyl cbloride-acrylonitrile €0~
polymer, butyl acrylate-vinylidene chloride copolymer, 2-
methoxyethyl acrylate-acrylonitrile copolymer, 2-butoxy-
ethyl acrylate-acrylonitrile copolymer, and the like. Many
othcr esterconlaining polymers are vseful. For instance,
ethylene-hutyl maleate copolymer, ethylene-butyl fuma-
rate copolymer, and the like are useful in the invention.
The preferred thermoplastic esier-containing polymers are
copolymers of ethylene and one or more of vinyl acetate,
alkyl acrylates wherein preferably the alky] bas up to 18
carbon atoms. alkyl methacrylates wherein preferably the
alky! has up to 18 carbon atoms, and alkyl malesales OF
fumarates wherein preferably the alky! has up to 18 car-
bon atoms. Normally the thermoplastic ester-containing
polymer will contain at least about § weight percent of
the estercontaining monomer (in polymerized form), snd
preferably at lcast 15 weight percent of the ester<contain-
jng monomer, pereentages being based upon weight of
rolvmer. The molecular weight of the ester-containing
polymer is such that the polymer is normally solid at
room temperature (i.c.. about 23* C.). The molecular
weights of many of the thermoplastic ester-containing
polymers that are useful in the invention can be further
charscterized by Melt Index as determined by the proce-
dure described in ASTM D-1238-S7T. Many of the poly-
mers will have Mch Index values in the range of from
about 0.1 to about 400, and preferably from about 051t
about 100.

Many other polymers can he employed in conjunction
with the thermoplastic esler<containing polymer. Specific
illustiative examples include polyethylene, polypropylene,
ethylzne-propylene copolymer, poly(vinyl chloride), vinyl
chloride-acrvlonitrile copolymer, polyacrylonitrile, etby)-
enz-acrylonitrile copolymer, polyamides such as nylon 6,
nvlon 6/6. and the like. polyetbylene tercphthalate snd
othcr polyesters, the polybydroxy cther produced by re-
azting equimolar proportions of 3chloro-1,2-cpoxypro-
pane and the disodium salt of 2,2-bis(4-bydroxyphenyl)-
propang, and the like.

The filler that ic employed in the invention can be one
or more of colioidal silica, certain clays, certain aluminas,
asbestos. and the like.

The silica that is employed in the invention is a finely
divid=d silica having a surface layer of bydroxyl groups.
The commercially available silicas that are useful in the
jnvention are known 1o the art as colloidal silicas. Such
silicus are composed of particles that bave their maxi-
mum dimension in the range of from about 0.001 micron
to nbout 0.1 micron, and have a specific surface area of
at least about 100 square meters per gram, and preferably
at least shout 150 square melers per gram. The specific
surface ares can be measured by nitrogen adsorption in
uccordance with the method described in the article “A
New Method for Measuring Surface Areas of Finely Di-
vidsd Material. and for Determining the Size of Particles”
by P. H. Emmeit. in the publication *Symposium On New
Methods for Parsizlz Sire Determination in the Sub-
Sieve Rangs.” pubiished by the American Sociery For
Testing Matcriale. Mar. 4, 1941.

The individual siliza rarticles, which have their greatest
dimension in the rarse of from sbout 0.001 10 about 0.1
micron. can be in the form of aggregates baving a much
Jarper dimension. Thess aperegates are broken down wher
the silica is mixed with the other materials 1o form the
compositions of the imention. The surface layer of hy-
droxyl groups on Ahe‘sﬂ;«ga xargcles are chemically bound
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the silica. There is thus provided a monomolecular
-ayer of silanol groups on the surface of the silica par-
ticles.

Tbe preparation of finely divided silica having o sur-
face layer of hydroxyl groups can be by various .melhods
Xnown to the art. For instance. any of the fol'owing three
procedures can be used 1o produce the silica that is used
in the invention: ) ..

(1) A silica aeroge! may be formed by gelling silicic
acid io an alcohol-water solution and then converting 3he
gel 10 an aerogel. This may be carried out by replacing
most of the water of the gel with alcohol, heating the gel
in an autoclave above the critical temperature of alcobol
s0 that there is no meniscus between the liquid and gas
phases and venting the vapors. In this way the liquid phase
is removed without subjecting the gelled structure to the
compressive forces due to the surface tension of the liq.uid-
@s interface. A pulverized light fiufly powder of silica
particles may then be formed by pulverizing the dry
aerogel. ..

(2) Colloidal silicas may be prepared by vaporizing
silicon dioxide at high temperature or producing silicon-
containing vapor by burning ethyl silicate or silicon tetra-
chloride and thereafter collecting the “silica fume.”

(3) Siill another technique of preparing colloidal silicas
is 1o precipitate silica from aqueous solution in such form
that it can be dried to give a fine powder.

Additional descriptions of the nature and production of
finely divided silica baving a surface layer of bydroxyl
groups can be found in the laterature. One such source
#s “The Colloid Chemistry of Silica and Silicates™ by
Ralph K. Ver (published in 1955).

Cenain clays are vseful as fillers in the invention. The
“-ys that are useful in the invention are the colloidal

des having a specific surface area of at least about 150
square meters per grars and which have an average par-
ticle size of Jess than 1 micron. As is well known in the
art, the exact composition of clays vary depending vpon
their source, but they are pormally hydrated silicates of
aluminum, magnesium, or iron or mixtures thereof. The
preferted clays are those that are predominaptly hy-
drated magnesium aluminum silicates.

Hydrated aluminum oxide having a particle size such
that the largest dimension is less than about 1 micron is
useful as a filler in the invention.

Another filler that is useful in the invention is asbestos,
preferadly chrysotile asbestos.

Tbe preferred filler for use in the invention is colloidal
silica.

The discussion above points oul that there are many
different fillers that can be employed in the invention.
The one feature that all of these fillers have in common,
apart from small particle size, is that they are inorganic
compositions that contain chemically bound walter. Ap-
parently, hydroxyl groups provided by the water react
with the ester groups of the ester-containing polymer to
thereby form & bond from the filler to the polymer. Chem-
ically bound water is contrasied with moisture in that
chemically bound water is not released uniil the filler is
heated 10 a temperature above about 500°—600° C., while
moisture is driven off at the boiling point of water.

The catalysts which have been found to prumote the
reaction bziveen the filler and the thermo;:lastic ester-
tontuining polymer are the non-neutr:l compositions,
i.e.. the acids né the bases. Any sunsiance which is an
acid or 2 buse under either the bronsted-lowry theory
(proion-1ransfer sysiem) or the Lewis theory (clecuron-

‘r systiem) czn be employed as a catalyst ir the inven-

.. Amang the useful catalysis are fuund the phosphite
s era the titunale eslers, certain Organic tin compounds,
paton s2ids (i.e., compounds that contain an adidic hy-
drozen ziom). smines, alkali meia) hydrovides and alic-
orides, xliuiine earth metal hydroaides and alkoxidss.
an_d m.ny other chines of compounds that are either
Al 07 bases. Specific illustrative phosphitz esters in-
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clude cthy! dihydrogen phosphite, decyl dihydiogen phos-
phite. phenyl dihydrogen phosphits, sicaryl dihydropen
phosphite, dicthyl hydioven phosphite, di(2<1hyihexyl)
hydrogen phosphite. diphcnyl hydrogen phosphiie, di-
benzyl hyd.apen phosphite, ditoly! hydrogen phosrhile. di-
cyclohexyl hydropen phosphite. trimethyl phosphite, i
ethyl phosphite, tripiopyl phosphite, Wiisopropyl phos-
phite, tributyl phasphite, triisibuiyl phosphite, tripentyl
phosphite, triheptyl phosphite, triheayl phosghite, trioctyl
phosphite, trinonyl phosphite, tridecyl phosphite, triiso-
decyl phosphite, tridodzcyl rhosphite, trioctadecyl phos-
phite, vicyclohexyl phesphite, diethyl butyl phosphite, tri-
bcnzyl phosphite, tripheny! phasphite, tri-1-paphthy] phos-
phite tri-2-naghthy! phosphite, tri-1-anthryl phosphite,
phenyl dimethyl phosphite, phenyl dicthyl phosphite,
pheny! dipropyl phosphite, phenyl dibutyl phusphite,
pheny! direntyl phosphite, phenyl diheptyl phosphite,
phenyl dihexy! phosphite, phenyl dioctyi phosphite, phen-

.yl dironyl phosphile, pheny! didecyl phosphite, pheny]

triisodecy! phosphite, phenyl didodecyl pirosphite, 1-naph-
thyl didecyl phosphite, diphenyl methyl phosphite, diphen-
y! ethyl phosphite. diphenyl propyl phusphiie, diphenyl
buty! phosphite, dizhznyl isobutyl phosphite, diphenyl
penty! phosphite, diphenyl heptyl phosphite, diphenyl
hexyl phosphite. dipheny! octyl phosphite, diphenyl non-
yl phosphite, dirheny! decyl phosyhite, diphenyl isodecyl
phosphite, diphenyl dwdecyl phosphite, di-1-anthryl ethyl
phosphite, trieinylene diphasphite, i.e., the compound
having the formula

0~Ci1:Clir=~0
P=0~-CihClir—0—P
0=CiiCtiy—0

tripropvicne diphosphite. trihutylene diphosph:te, and the
Jike. Many of the phosphites that can be employed in the
invention can be represented by Formula 1:

I /OE
P<OB
OR

wherein each R individually can be hydrogen, alkyl, aryl,
alkaryl, aralkyl, cycloallyl, ulkylene phosphite, and the
like, provided that at lcasi one R represenis an organic
group. Preferably, all three R groups represent organic
groups. Normally, R will represent a group baving not
more thun about )8 carbon atoms.

The catalyst can also be a titanate ester. Specific illus-

trative examples include tetramethyl titanale, tetraethyl
titanate, tetraisopropyl titinate, tetrabuty} titanate, tetra-
octyl titanate, tetra(2-ethyl-1,3-hexanediol) titanaie, and
other ulkyl titanate esters wherein the alkyl groups have
up 10 18 carbon atoms.
_ Many organic tin compounds can be employed in the
invention. Among the organic tin compounds that car. be
used are the siannous salts of allunoic acids such as
stannous octoate, siannous ucelate. stinrous laurate, stan-
nous sicarate. and the like. Also. the organotin com-
pounds can be employed. Such compounds have st least
one direct carbon-to-tin bond, and preferably, at leas: ons
bond 10 oxygen, sulfur, nitrogen, halogen, phosphorus. or
h_ydro;,'en, Specific illusirative eaamples of useful organo-
un compounds inciude the following compositiuns:

(A) Tin compounds having four carbon to tin bonds
such as tetramethyvliin, tetracthyltin, tetrapropyliin, tetra.
butyhin, tetraoctyltin, tetralauryltin, tetrabenzyltin, ter-
rakis(2-phenylethyl )tin, tetraphenyliin, ietraparatolyltin,
tetravinyltin, tetraallyliin, tetrachloromethylun, tetra-
methanesulfonylmetbyliin, tetra-para-methoxy-phenylun,
tetra-puranitrophenyliin. as well as unsymmetrical com-
puands as exemplified by 2-cyanocthyl-arihutyliin, dihutyl-
diphenyliin and various addition products of alkyl, sryl
and wralkyltin hydiides with unsaturuied organic ¢oai-
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pounds such as acrylonitrile, aliy! cyanide, crotonitrile.
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gono-tin compounds containing carbon to tin bonds and
preferably also bonds, e.g., those baving repeating

acrylamide. methyl acrylaie, ally! alcohgl. acruleindiethyl
acetal. vinyl acetale, siyrenc, and the like; R

(B) Tin compounds having n carbon to tin bonds and A
4-n honds from tin to halogen or hydu_nen stoms OF . .:.m .
hydroxy! groups in which n is an integer in the range .o( M
from 1 to 3, such as trimethyliin cbloride, t!’lbutylllt!- . . )
chloride, trioctyltin chloride, uiphenyltin chloride, tri- groups, dlme.n and trimers of (RySnY), and lhe like n
methyltin bromide, tributyltin fluoride, triallyltin chloride, ~ Which the R's may be slkyl, aryl or aralkyl radicals and .
tributyhiin hydride, triphenyltin hydride, trimethyltin by- 44 the Y's sre chalcogens, as well as many other organo-lin
droxide, tributylin hydroxide, dimethyhin dichloride, di- compounds h_erelofore proposed as he,t and light ;tab_slu-
butyhin dichloride, dioctyltin dicbloride, bis(_z-p}genyl'- ers for chiorinated polymers and available commercially
ethyl)tin dichloride, diphenyltin dichloride, divinyltin di- for this purpose.
chloride, diallyltin dibromide, diallyltin diiodide, dibutyhin The preferred tin compounds are the stannous alkano-
difivoride, bis(carbocthoxymethyl)tin diiodide, bis(1,3di- 35 8tes and the dialkyhin compounds that also bave two
Aetopentane )tin dichloride, dibutyliin dihydride, butyltin valence bonds from tin to oxygea. .
wrichloride and octyhin trichloride: .mee :aulyn etqploy:d in ‘l_he msvem_:g: %n ;h:a be an

aving two carbon 10 tin bonds ine or an amine derivative. pecific illustrative e€x-

anslcl) d?:bliolr)no?\%u?f;mhtin l: oxygen or sulfur, such as amples include tertiary amines such as 1,4-diszabicyclo

dimethyliin oxide, diethylin oxide, dibutyltin oxide, di- 2o [2.2.2]octanc, bis[2-(N,N-dimethylamino)etbyl) ether,

octyltin oxide, dilauryltin oxide, diphenyltin oxide and  bricthylamine. and the like, strong bases such as guanidine,

diallyliin oxide, all prepared by bydrolysis of lu:e co:;e- ?:r-:gmfn :?::?;‘:T:x:\wp?:;s;‘md the like. The pre-
. . . e Y. H H e 3

sponding dihalides, as well 5 bis-2-phenyletbylun oxice, Proton acids are also useful as catalysts in the inven-

{HOOC(CH3);1,5n0 e5 t‘ion. Specific illustrative examples include benzene-sul-

OCH,),.1CH,12S00 onic acid, toluene sulfonic acid, phosphoric acid, sulfuric

[CH,0CH,(CH ’)"0 C,:;s o acid, bydrogen chloride, and the like. The arylsulfonic

{CH,0CH:(CH;0CH3)5.,CH10( a)s]:Sn acids are the preferred proton acids.

and dibutylin sulfide. the x’s being whole integers; _ Other acids that are useful as catalysts in the inven-

(D) Tin compounds having n carbon to tin bonds and 3y tion include boron trifluoride (usually as a complex with
4.n bonds from tin to oxygen, sulfur, pitrogen or phos- d»elhyl ether or an amine), tilanium tetrachloride, ferric
phorus linking organic radicals, n being an integer from 1 chioride, stannous chloride, stannic chloride, aluminum
to 3, such as tributyltin methoxide, tributylin butoxide, chioride, angd the like.
tributyltin scetate, tributyltin N-piperuinyhhiocnrbonyl- A further cla.ss of uscfu! catalysts includes the alkali
mercaptide, tributyvltin phosphorus dibutoxide [prepared 35 mela_l lng nlkahpe earth metal alloxides and hydroxides.
as indicated immediately helow: Specific illustrative examples of these materials include

- sodium methoxide, sodium ethoxide, sodium isopropoxide,
2(CJLONT 4 TCL —— NCALON ) potaccinm ethoxide, rotzrsivm butoxide, magnesium metb-
(CollEnCl 4 2Ns ——  (Calln) BuNs + Nat'l oxide, calcium ethoxide, barivm propoxide, lithium meth-
- 40 :x:ﬂe. :lodnun; _hydrhoxgde, ] :oussium _hydrl:'u;de, .‘l’iexbiumd
X , s ydroxide, calcium hydroxide, magnesium hydroxide, an
(CNOSnRs + (CaLONPEL (CTBuP (OCALY + NaCl the like. The alkali metw) alkoxides are preferred.
o The process of the invention comprises heating 8 mix-
dibutyhtin dibutoxide, ture of an ester-containing polymer, a filler, and & cats-
5 lyst for a period of time sufficient 10 effect reaction be-
(C‘H')’SMOCH’(CH’OCH:)”C.H :C.H'h 4 tween the ::lymer snd the filler. The proportion of the
dibuty! bis(O-acetylacetonyl)tin, dibutyltin bis(octyl ma- components can vary widely. For example, the filler can
leate), dibutyltin bis(*biododecoxide), dibutyhin bis(octyl be employed in quantities of at least aboul' 1 weight per-
thioglycolate), dibutyhin bis(N-morpholinylcarbonylmeth- cent, and preferably at least about 10 weight percent
)lmercaplide),dibutyhin dibenzenesulfonamine, dimethyl- 50 base'd on weight of filler plus polymer. More preferred'
tin diaceiate, diethyltin diacetate, dibutyltin diacetate, di- proportions of filler are found within ll"ne range of from
octvltin diacetate, dilaurvhin diacetate, dibutyltin dilaurate, Thont 20 1o about 70 weight percent, based on weight
dibutylin maleate, dibutyltin bis(N-piperazinylthiocdr- —of polymer plus filler. 1t is rare that the filler will be
bonyimercaptide), dioctyliin bns'(N-pnpe.razmylthmc.arbor!- employed in proportions of more than about 80 weight
ylmercaptide), octyltin tris(thiobutoxide), bmylun ti- . ercent, based on weight of polymer plus filler.
acetate, ‘mell?ylstannonic aci_d, et.l:’ylsunnomc acid, butyl- The catalyst is employed in catal ytic quantities suffi-
stannonic acid, octylstannonic acig, cient to promote the reaction between polymer and filler.
HOOC(CH,)s-SnOOH, (CH,),N(CH,).SnOOH ::bor exampl;. fuseful t;:(l;opooﬂ,ions .o; catalyst are f:l;nd in
e range of from about U. weight percent, and lower,
CH’OCH"'(CH’OCH’)"’CH’S"OOH 60 to about § weight percent, and higher, based on weight of
and polymer plus filler. Preferred proponiions are found in
the range of from about 0.3 to about 5 weight percent
CH:OCH;(CH;OCHz).-:CH:O(CHﬂlS"OOH of catalyst, based on weight of polymer plus filler.
: . . P The process of the invention is carried out at an ele-
jn which the a%s are positive intepers. ? y "

(E) Polistonnic 'c‘gmpounds lI:mvinz: caroor to tin bonds 05 vated temperature for alP"“’d °df lllumeﬁl‘lummm to ‘ﬂcl“
and preferatly also bonds from tin 10 haloger., hydrogen, :“;‘c‘a“c’:;o:“:::;::::ulr’: z';“:'x gss ‘o; . b;;t 1;‘:.3’(‘:"":’"‘&
oxygen. <uifur, milrogen of phosphorus, such 2 preferably in excess of ahout 110° C., is useful. Nor-

HOOSn(CH;),SnOOH mally, the temperature will not be in excess _of about
and 70 250° C. Reaction times of from about 5 minvtes 1} 4 ~
3 hours or more are useful. Preferted times are foun@t ¢+ U ) 3 b

HCOSnCH:(CH,OCH:),CH,SnOOH
the x's bheins poditive intepers, bis-trimethyitin, bis-tri-
phenyliin, Bivirituiyi distannoxane. dibunrkin hasiz lav-
rate, diduisiin Sasic beaoxide and other pulymeric or-

within the range of from about 10 minutes 10 about-

1 hour. . .
The process of the inventiop can be carried out by

mixing the polymer, filler, and catalyst in a beated mill,

GEEEER
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Ranbury mixer, extruder, or the like. in order lo insure

timaie mixing of the components. The mixture can then -
¢ molded. or the like, if desired, in order 1o progece
the finished product.

Th~ process of the invention is useful for producing
moldcd articles having wide wtility. In addition, the proc- 0
ess of the invention can be employed o produce extruded
coatings and other matcrials whose vtility is enhanced
by the improved propertics that are the results of the
practice of the invention.

The examples which follow illusirate varous aspects L
of the invention.

EXAMPLES 1-34

To a 6" x 12” two-roll mill that was maintaincd al
320°-130° C., there was added 150 grams of Polymer A
(an ethylene-vinyl acetate copolymer which has a Melt
Index of 22 and which contains 28 weight percent vinyl
acetate) and 1.5 grams of stearic acid (s & mill Jubri-
cant). To this polymer, therc was added over a 5 10 10 20
minute period 150 grams of Silica A (a colloidal silica
having an ultimate particle size of about 0.028 micron
and having a specific surface area of about 130 square
meters/gram). Afler the silica had been added, § milli-
Jiters of tetraisopropyl titanate was sdded. The mixlure .
was then milled for 15 minutes at 120°-140* C. The
mixture was then sheeied ofl and a portion was molded
at j8S* C. and about S000 ps.i. for 15 minutes. The

3,485,790
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TPP—Triphenyl phosphite.

DPPD-—Diphenyl pentaerythritol diphosphite.

D-22—Dibutyltin dilaurate.

D-14—Dibutyltin luurate maleate.

D-15—Dibutyltin dimaleate.

PTSA—p-Toluene sulfonic acid.

DAaco—l,4~diaubicyclolz.2.2]oclm:.

BF,—Boron trifivoride-ctherate.

NaOCH;—Sodium methoxide.

CaO—Calcium oxide.

Polymers:

Polymer A—Ethylene/vinyl acetate copolymer (Melt
Index=22) conlaining 28 weight percent vinyl
acetate.

Polymer B—Eibylenc/ethyl scrylate copolymer
(Melt Index=2) containing 18 weight percent
ethy] acrylate.

Polymer C—Mecdium molecular weight poly(vinyl
scetate).

Polymer D—Ethylene/butyl oaleate  copolymer
(Melt Index=24.0, weight percent butyl male-
ate==30.3).

Polymer E—Ethylene/butyl fumarate copolymer
(Melt Index=8.9, weight percent butyl fuma-
rale=29.1).

Representative properties of the compositions are dis-
played in Table 1, which follows.

TAULE 1.—UCATALYRTE FOR THE INTERACTION OF REACTIVE FILLERE wWiTil ESTER-CONTAINING
'OLYMERS

Caut.

Bilics Percent

€lone., Filier, Polymer Madulus Tenslle Pervent

pvent perent  Insaluble in BtifTnexs 130° C., Strength, Elonps-

F.xample Cotatyst Ly Wt. Polviner by Wt. Toluene ! R.T. pa.l. pal. tion
1.6 A...... M 410 o0, no 6. M0 2,500 10

| B3 L 4] 4.2 42 M 2 w0 130 <«

1Lv ¢ 4«0 unn X8, 000 2. R0 2, 800 )

LG I AIC it e e, R 0. 000 *2 400 ]

53 WS A/C... [ ] ”nd 1v. 000 G 80 2 &0 [)

Y T, AIC... [ 3.6 105, 000 8. 8W0 2495 ¥

4 &0 802 32,000 LS 2 7% 370

21 80 .0 o, 00 4,810 2180 16

12 a0 a8 44, 000 .08 . 150

26 L] 5.2 48, 0U0 v, A "n 04

2.0 an [ KN ] 32, 000 g LU 1.v70 0

0 [ ] €°.2 34, 000 4. 000 140 100

21 [ ] b 4.2 0U0 10, 300 1. 800 L

a0 50 16. 4 88, 000 % 00 2425 10

Ly [ ] .4 40. 000 12,100 1670 10

1.7 [ i 4 37,000 4™ 1670 120

3.7 & 3.8 42 000 7.540 1 90 0

1.7 neé 4, 000 8100 1970 88

L I ] n2 [ Ay 2,080 2 6% T

1.7 0 x4 v, 000 7, &0 2 200 0

17 0 11.2 53. 000 8, a0 24% o

1.7 &0 8.2 84. 000 510 X0 9

1.7 0 .8 &7, 000 6. 085 2930  °]

1.7 45 a1l 41, 000 4188 1760

1.7 80 ™0 ), 000 6,520 2 0 210

1.7 80 pel | 85, 20 4045 1,900 0

1.7 0 3.7 3¢, W 3, W60 288 150

) A 80 22 74, 000 6 740 2 300 L]

.- 0 xn4e .00 4 9 - 4800 E -

? [ ] 4 83, 4, vod 3,480 a
: 0 .2 O, (K0 6, 400 1,180 |
- 40 163 20, 0 4 a7 4181 2
P P R T | ] 188 80, V00 2760 1, 900 °
Eeeeeeuscsemmssossnaasasenassonssoncssansone s @ 0.0 4, 000 ) 1,780 )
F 7 e L [ ] 10 M. 00 2,700 LB ?

1 Saahiet extraction for 24 hours in reirans toluen® perecut Laned oD welght of poiymes.

3 Thiese ramjsiec were molded Jor & nye utes.

3 1.7 percent of 80 agueoUs sulBLIU CeLt.aing I jesont winpethyl srpuoniuw hydruside.

4 Noimad,

properties of molded composition are lisied ip Table ],
below.

By procedures analogous 10 that described above. 2 -
series of esier-containing polymers filled with Silica A
were prepared using various catalysts. The polymers and
catalysts employed were as follows:

Catalysts: %0

TIPT—Tetraisopropy] titanate.

OGT—Octylene glycol titanate (duPon1-TYZOR
OG orpanic titanate) (ie., tetra] 2-ethyl-1,3-hex-
ancdiol Jtitanate)).

EGP'—Triethylene diphosphite.
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A series of esier-containing polymers were filled with
various fillers by piocedures analugous to that described
ahove for Examples 1-34. Tuble 11, below, displays the
various ester-contzining pohymers, fillers, and cawalysts
that were employed, as well as representative propertics.
The fillers that were employed are as follows:

Asbestos—short fiber chrysotile asbestos.

Leached Asbesios—prepared i accordance with the
following procedure: To a S-liter three-neched, stirred
flask was charged 200 gm. of chrysutile asbesios and
4.430 ml. of 1.0 N HCL. Afier heating (101° C.) for three
hours the mixture was allowed 1o cool and then fihered.
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The leached ashestos was washed three times with water

nd dried in 8 vacuum oven at 60-65° C. Weight recov-
cicd=:R6.2 gm. This process removes substantially all the
magnesivm from the asbestos leaving a very porous silica
residue. ’

10
2. The process of claim 3 wherein said process i
carried out at a temperature in the range of from about
$0° C. to about 250° C. for a period of from sbout 5
minutes to about 3 bours. - .
3. The process of claim 1 wherein the thermoplastic,

Clay A—An attapulgus clay having an average particle & esier-containing polymer is 8 copolymer of ethylene with
gize of 0.14 micron und a specific surface of about 210 a member of the group consisting of vinyl acetate, alkyl
syuare mcicrs per gram. : scrylate, alky] methacrylate, alky! maleate, and alkyl

Clay B—An attapulgus clay having an averape particle fumarate. . . .
size of 0.12 micron and a specific surface area of sbout 4o 4. The process of claim 1 wherqn the thermoplastic,
210 square meters per gram. eslerconlaining polymer is poly(vinyl scetate).

Alumina A—A powdered alumina consisting of min- 8. The process of claim 1 wherein tbe pbosphite is
nte fibrils of bochmile alumina. The average chemical trietbylene diphospbite. . .
composition is as follows: AJOOH-—-83.1 percent; 6. The process of claim 1 wherein the phosphite is
CH;COOH—9.8 pereent; SO—1.7 percent; Water—S5.0 35 triphenyl phosphite. . .
percent. Alumina A bas a specific surface arca of 274 7. The process of claim 12 wherein the calalyst is
square meiers per gram. tetraisopropy! titanate. . :

Alumina B—A hydrated alumina having a specific 8. Process which comprises beating at a temperature
surface area of 18-24 square meters per gram and an in excess of about 90° C. s mixture of:
averape panicle size of about 0.35-0.4 micron. 20 (a) ap ethylene-vinyl acetale copolymer,

TARLE I

Affness Modulus, pa.t.
' Cat. Cone. Ester P.mnllnl::.m“:r [} Sulfines s.p Tenstle Pereant
reent Containing  Filler Heflusing Birangth, Eilongs-
Eiauple  Cstalyst y W) Polymer {ponent by Wt.) Tcluane pad. oo
20 [
SO, 4 R i po A W = Y0 7
%.. - DPPULL. 17 B, do. [X] 1,880 1s
.. vercrecsesammmcecsssmecercs Mucoocanmreceann. 00unacnrceens . 120 X 1,160 ne
3. STIPTL 1.6 AL s T 128 . 1,680 100
o - Dprn. 3F AL do 120 34,000 . 3.1 190
1N . Lenchind AsDeston (50)... 352 3600 1,80 10
I ...do...... 422 %.00 160 s
a 118 80,000 1,89 »
- M7 8200 1,8% 2
48 2.8 65000 1,700 ]
.l 8 90,000 1,880 10
W e R A IUMING A (80) e eeeeeeeeseneeneneenne 31,000 1.380 2
5. .00 24 (100°C)........ 3,240 2
- 7,000 Nn Load (100°C).. 1,20 o
A Yo S Cl.. - .8 200
F Y PR =, M 1,300 [
820 00 et 11 B W, K0 180 ®
Whalisclaim‘ed is: > {b) colloidal silica in an amount of from about 1 to

1. A process for producing fmproved filled polymers
which comprises heating at a
about 90° C. a mixture of : o

(8) a thermoplastic, ester-containing polymer where-
in said polymer bas a polymeric chain of carbon-to-
carbon bonds and wherein the ester groups are con-
ined in side groups that are bonded to said pol-
ymeric chain,

(b) a filler in an amount of from about 1 to about 80
percent by weight based on the total weight of
rolymer and filer, said filler containing chemicully
bound water and selected from the group consisting
of silica having a specific area of at least about 100
square melers per gram, and a particle size of from
about 0.001 to about 0.1 micron, clay having 2
specific surface ares of at least about 150 square
meters per gram, and an average particle size of less
than 1 micron, hydrated aluminum oxide having a
particle size such that the largest dimension is less
than about 1 micron, and asbestos, and

(c) from about 0.1 to about 8 percent by weight hased
on the total weight of polymer and filler of & catalyst
which is a phosphite of the formula: )

/OB
P;Ok
OR

wherein each R individually is a member of the
group consisting of hvdrogen. alkyl, aryl, alkaryl
aralkyl. eyclosllyl. and alkylene phosphite, provided
that a+ lzast on: R is an organic group:

for a period of time suffizient 10 efiect 8 reaction between

$aid thermoplastiz. esizr-containing polymer and siid

filler, s3id pzriod of 1me being at Jeast about $ minutes.

mperature in excess of

80

sbout 80 percent by weight based on the total weight
of copolymer and silica said colloidal silica having
a surface layer of hydroayl groups and having a
specific surface area of at least about 100 square
meters per gram, and a particle size of from about
0.00] to about 0.1 micron, and

(c) from about 0.1 1o abaut 8 percent by weight based
on the total weight of the copolymer and silica of
a phosphite of the formula

/OR
F—OR
OR

wherein each R individually is & member of the
group consisting of hydrogen, alkyl, aryl, alkaryl,
aralkyl, cycloalky), and alkylene phosphile, provided
that at least one R is an organic proup; for a period
of time sufficient to efiect & reaction berween said
ethyleneviny! acctate copolymer and maid colloidal
silica, said period of time being at least about 5
minutes. :

9. Process which comprises beaung at 8 tempersture

in excess of about 90° C. a mixture of:

(a) an ethylene-vinyl acetate copolymer,

(b) colloidal silica in an smount of from about 1 to
about 80 percent by weight based on the total weight
of copolymer and silica said colloidal silica having
a surface layer of hydroxy) groups and having 8
specific surface area of at least about 100 square
meters per gram. and a particle size of from about
0.001 1o about 0.1 micron. and

(c) from about 0.] to about 8 perzent by weight bawed
on the total weight of the copolymer and silica 0! &
tetraslkyl titanate;
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rind of time sufficient to efiect a reaction between
oid ethylenc-vinyl ocelate co;no!ymer and said colloidal
silica. sid period of time heing at least 5 minutes.

30. Process which comprises healing ai & emperature

fora <

12

(2) s thermoplastic, esier-containing ?olymcr wherein
said polymer has & polymeric chain of carbon-to-
carbon bonds and wherein the esicr groups are con-
tained in side groups that are bonded o said poly-
meric chain,

. * C.a miature of: .
" "““::,;',’.f,'::,’fmﬁ :cry]]lg copolymer, 5 (b) afillerin an amount of from about 1 to about 80
‘;: :olloidnl silica in an amount of from about 1 fo percent by weighi based on the total weight of poly-
¢ poul RO percent by weight based on the tofal weight mer and filler, said filier contaiming ebem!a_lly
:f copolymer and silica said colloidal silica having & bound water and selected from the group consisling
surface layer of hydroxyl groups and having a speci- ), of silica baving 8 specific surface area of at least
fic surface area of at least about 100 square mclers about 100 square mclers per gram, and a particle
per gram, and a particle size of from sbout 0.001 un.of from gbout 0.001 to about 0.! micron, clay
1o about 0.1 micron, and . having 8 specific surface ares of at least 150 square
(c) from ahout 0.1 to about 8 percent by weipht baced meters per gram, and an average particle size of bess
on the 1o1al weight of the copolymer and silica of a 13 than 1 micron, hydraicd aluminum oxide having s
hosphile of the formula particle size such that the largest dimension & less
phosp oR than about 1 micron, and asbestos, and
/ (c) from about 0.1 to about & percent by weight
P—OR based on the total weight of polymer and filler of a
\on °0 catalyst which is 1etraalky) titanate;

wherein each R individually is a member of the
group consisting of hydrogen, alkyl, aryl, )lk:!ryl,
aralkyl. cycloalkyl. and slkylene phosphite, prom?ed
that 8t least one R is an organic group: for a period
of time sufficient to effect a reaction between ?ud
cthy lenecthyl acrylate copolymer and said colloidul

for a period of time sufficient to effect a reaction between
said thermoplastic, ester-containing polymer and said
filler, said period of time being at least about § minutes.
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3,558,485
FIRE FIGHTING COMPOSITION COMPRISING AN
ASBESTOS CONTAINING SLURRY
Jobn E. Skvarla, Lewiston, N.Y., assignor to Union Car-
bide Corporation, New York, N.Y., a corporation of
New York .
No Drawing. Continuation-in-part of application Ser. No.
556,586, June 10, 1966. This application July 2, 1969,
Ser. No. 838,679
Int. CL. A62¢ 3/02
US. Cl. 2527 3 Claims

ABSTRACT OF THE DISCLOSURE

A method of reducing the fammability of forests,
shrubbery, grass and the like by coating such materials
with an asbestos containing slurry.

This application is a continuation-in-part of applica-
tion Ser. No. 556,586 filed June 10, 1966, and now aban-
doned.

“This invention relates to 8 fire-fighting composition for
use in reducing the flammability of forests, shrubbery,
grass and the like. More particularly the present invention
relates to the use of a “viscous water™ type of fire-fighting
composition which can be applied by conventional spraying
and foaming techniques and which can also be applied by
aerial bombardment methods.

As described in Chemicals for Forest Fire Fighting
published by the National Fire Protection Asosciation in
1963, the characteristics desired in a forest fire-fighting
composition include: :

(a) low cost

(b) ready availability in adequate quantities in areas
of primary use

(¢) non-toxicity to plant and animal life

(d) good adherency to forest fuels

(e) pon-dessicating to vegetation

(f) quantity requirement per gallon of water is small

(g) mixes easily and readily into a stable suspension or
solution

30

(2]
ot

40
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precipitates in the presence of certain chemicals is 8 com-
mon problem.

It is, therefore, an object of the present invention to
provide a stable, non-deteriorating and essentially chem-
ically inert viscous water type of fire-fighting composition
which satisfies the desirable criteria set forth hereinabove.

It is another object of the present invention to provide
a wviscous water type of fire-fighting composition which
is compatible with, and to which can be added, flame-
inhibiting chemicals and foaming agents.

A fire-fighting composition for use in accordance with
the present invention is a water suspension or slurry of
finely divided asbestos, the asbestos content being suffi-
cient to make the water suspension viscous. The asbestos
used, which is suitably present in amounts varying from
about 1 to 10% by weight of the water suspension, is
chrysotile asbestos having the following properties:

Specific surface area: 60-80 m.2/gm.
Magnetite content: 0.04-0.5%
Refiectance: 72-78%

Wet bulk: 750-980 ml.

This asbestos, derivable in large quantities by processing
ore from the Coalinga California deposit, is commercially

5 available from Union Carbide Corporation under the

designation “High Purity Grade Asbestos” and is de-
scribed in more detail in U.S. patent application 396,935
entitied “Process for Refining Asbestos and Resultant
Product,” the disclosure of which is incorporated herein by
reference.

This patent application dgscribes an effective process
for producing asbestos having the aforementioned prop-
erties which comprises: (1) contacting asbestos ore con-
taining asbestos, coarse rock, fine gangue and other non-

5 asbestos impurities with water, (2) separating coarse

rock and fine gangue from the remainder of the wet ore,
(3) comminuting the remaining (i.e. coarse rock and
gangue free) wet ore until all of the ore particles are
able to pass through a screen baving ecircular holes no
larger than about 0.03 inch in diameter, (4) adding suffi-
cient additional water to the comminuted ore to form a
slurry having a solids content no greater than about 3%,
(5) hydrocycloning the slurry formed in step (4), ie.,

(h) not oversensitive to either pH or mineral content of providing a bydrocycloning zone baving an inlet, an P>
water 45 overflow, and an underflow conduit, and passing the slurry .
(i) not subject to deterioration from bacteria, enzymes, through said zone at a flow rate sufficiently high to pro-
or by action with metals duce a centrifugal force inside said zone at least equal to <y
(j) final characteristics are reached shortly after mixing 50 G's, and at the same time maintaining the ratio of (@)
and do not change with further standing or agitation the overflow rate to the underflow rate greater than about o
(k) flows through fire hoses without serious friction loss, 50 0.5; whereby substantially pure asbestos fibers emerge *
yet sets up and holds once it is applied to forest fuels. in the overflow, and (6) recovering the purified asbestos <

A particular class of fire-fighting composition which has
been developed with hopes of conforming to the fore-
going criteria is known as the “viscous water” group. A
viscous water fire-fighting composition is defined as water
which has been thickened by one or more viscosity agents
and such compositions are advantageous in that in general
these materials stick and cling more readily 1o forest
fuels than plain water, they spread out in a continuous
coating over fuel surfaces, and set up on a layer about
three times the thickness of plan water, and on account
of their greater layer thickness absorb more heat than
plain water and thereby reduce the flammability of the
fuel. However, previously available viscous water com-
positions, in spite of their advantages, have not satisfied
all of the abovementioned requirements and bhave been
found to have, in several respects, serious disadvantages.
For example, previously available *viscous water” pre-
pared through the use of organic materials are subject
to bacterial action and, on account of this, loss of vis-
cosity can occur rapidly. Also, the formation of insoluble

55
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fibers from said overflow.

In preparing the fire-fighting composition in accordance
with this invention, dry fibers of asbesios, or pelletized
fibers are slurried with water by means of the conven-
tional beater tank or by use of the pump re-circulation
Joop of a storage tank. Additionally, in line mixing op-
erations, asbestos can be injecied by way of a standard
solids feed:r into a hose carrying water under turbulent
flow conditions and a suitable slurry will be discharged
from the hose nozzle and applied to forest fuels and
the like. Also, as previously mentioned, the slurry can be
applied to forest fuels and the like by means of aerial
bombardment techniques and by foaming techniques.

By way of particular example. a 500 gallon batch of
the fire-fighting composition of this invention corntaining
3% by weight asbestos is prepared in a conventional
storage tank having a re-circulation loop by:

(1) Introducing about 450 gallons of water into the
tank,

(2) Re-circulating the water through the tank urder
turbulent flow,
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(3) Adding about 125 pounds of asbestos to the tank
while the water is re-circulating.

(4) Continuing re-circulaiion under wrbulent flow con-
ditions 1o provide a complete circulation of the water-
asbestos maixture. With the usual equipment this can be
accomplished in a maiter of minutes,

(S) Topping off the tank by adding 50 gallons of
water, and

(6) Continuing re-circulation to provide onc more com-

plete re-circulating of the water-ashestos mixture under
turbulent flow conditions.
By following the foregoins presedurs. a stalls water
slurry of ashastos characierized by a gelatinous structire
is quichly obrained which has a high viscosity and which
remains stable indefinizely and can be readily applied o0
the surfaces of forest fuels by convertional spraying. foam-
inz and acrial boratardment techniques.

Slurries of water and ashestos in zccordance with the
present invention can be adjusted with respect to viscosiiy
by varying the asbestos contznt. All water-asbestos slur-
ries of this invention are chrracierize by a gelatinouas
structure created by the colloid-like asbestos fibers (which
are about 200-300 angstroms diametsr and 0.25-10
microns in length) and Table I shows the viscosities ob-
tained with different amounts of ashestos.

TABLE I.—VISCOSITY OF WATER-ASHESTOS SLURRIE= NF
THIZ INVENTIUN, MEASURED BY BRUOOKFIELD MUDEL
LVF HELIPATH VISCOMETER

=

13

20

2
X

The data of Tatle 111 illu rrates this a=pect of the pres-
ent invention and shov.s the relative amounts of frec and
retained water for 2sbzstos sturrizs of this inveniion when
plaze? on a 100 mesh screen and zllowcd to drain for
S minutes.

TABLE 1

The composition of the present invention is addition-
ally advantazeousiy characierized by peeudo plastic flow
characteristics which yicld fiow rates shown by the test
results of Table TV for a 3% asbestos-water composition
of this invention through a 1-inch (inside diameter) bose.

TABLE IV

Flow rates, 3% asbestos slurry through 100 feet
of 1 in. 1.D. rubber bose

Flow, gal./min.: Pressure, p.s.i.g.
10 cocceeeeae eecemmcnmcesmecsmmmeme-cene
20 coee--- eecccacmsssemnmacecccasesenees 30

30 commeeeee- eemcemeccemamemmeccesmneaeee 34

35 . e——- - 36
Brous- -
ﬁ;ll'ddl 30 40 e cemon- -- - 47
spindle .
designa- Viscosity, To further illustrate the properties of the water-
. Hion R.pan. centipats asbestos compositions of this invention Table V shows
Ashrstos, purcent by welehi: v ! . a comparison of flow rates through a one-inch 1.D. bose
T o . Zl .. Of various asbestos-water slurries with respect to plain
¥ v S,00 ) water. .
N 132, 00}

TABLE V

A particular advantage of the present invention is that pm':"',‘:‘:,’
its high viscosity provides exceptionally good adhbesion © Sow
1o forest fire fuels. To illustrate this feature, identical “‘;}f";‘: ,o',"xg{

wooden blades of known surface area representing forest
fuel material were dipped into plain water and various

fi.sec. pressure

Asbestos-water compsition:

asbestos-water sample slurries of this invention and there- 2.575 BSbeS10S. .. 10 -
by coated and the weights of retained matarial were meas- Ism et B 3
- ured and compared by calculating a slurry/water ratio 43 “De.... 1% M
as follows: TR e I » ©

ow Weight fu: rease of Llade dipped in sample
Weight increase of blade dipped in water

In addition to the foregoing advantages it bas been
also found that on account of the aforementioned small

The results shown in Table 11 indicate the weight of 50 fiber size and high purity of the asbestos addition, that >
an achering film on the wooden bludes and thus the ghe as.bcslos-waler composilion in accordance .w“'h ﬁ_ns -
thickness of the film for various compositions of this in- xnvenuc').rllhcan %’ used “;,“h all standar]d fire-fighting equip- ¢
vention as compared to water. The thickness of the film megt wi ,0"; a"g"] OTCE“C{','I"LP ‘_’gg:'g' lative ab :
indicates the efiectiveress of the slurry in reducing the 55 . o) wa)foh tx:\gip < :ld'e‘ ‘ffh'fs.‘ t relative hora- )]
fammability of the fucl material. siveness of the asbestos addition of this invention as com- o

pared to other materials. =
Sampl be TAbBLE ."h W TABLE VI <
m%e(f,r:i:?;l::) _St_of__}_'_tf'_‘__!_)"___“ _______ . 1 Relative abrasion factors

) eccemm———— ecccacemmenam——— "7 20 "™ Asbestos addition material ceceeeccaccccccccoomae 1

D o iemceeemccerccescemeresmeemm————== 36 Bleached sulfite pulp wecceea- P

3 o emmcmcccccceeaeeeaee= ceemem———— 6.4 Diatomite ... ecccccercensccecmecanmneneaens 10 N

B oeeececcccrrccesnnraneccceeameeeeea 8.4 Bentonite clay ccceccacna- ceccecccmmcacmeneeeee 39

s e eemeemem——ea- ————m————— ————— ——.e 9.1

A further advantage of the asbestos-containing com-
position used in the practice of this invention is that itis
capable of retaining large amounts of water within its

characteristic gelatinous structure and this provides in- 7

creaced opporlunity for waier penstration which is im-
portant in fichting the so-callcd “duff™ fircs and under
other circumstances. This festrre is of purticular ime
portance since most if not all previomsly known “viscone
water™ type compositicns do not hate this ci.pability.

The foregoing Table VI shows for example that the
asbestos is only one-half as abrasive as sulfite pulp and
one-tenth as abrasive as diatomite. The method and
squipment for making the measurements of Table Vi
were described and published in the Proceedings of the
Conference on “Nuclear Applications to the Wood,
Paper and Pulp Industries.” The conference was beld
Apr. 23-24. 1964, and was sponsored by the Institute of
Technology of Wachingion State University and the Divi-
sion of Jsutopes Development of the U.S. Atomic Energy
Commission,
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In a further embodiment of the present invention, one
or more fire-retardant and/or fire-suppressing cbemical
additives, such as ammonium sulfate, ammonium pbos-
phate and ammonium chloride can be added to the
asbestos-water composition to provide Jong-term fire pro-
tection. Also, wetting agents such as commercial deter-
gents, e.g., Tergitol,! can be used with the asbestos-water
composition, with or without chemical additives to pro-
vide increased penetration of the fuel upon release of
*“free water” from the slurry.

The aforementioned fire-fighting compositions can be
easily prepared, for example by dry blending the asbestos
with the chemical additive and if desired other materials
such as vegetation coloring dyes and corrosion inhibitors.
The dry mix can then be converted to an aqueous slurry
by the techniques previously described.

The following Tables VII(a) and VII(b) show suit-
able compositions in accordance with the present inven-
tion containing chemical additives.

TABLE VIl(a).—AQUEOUS ELURRILS

Percent

by

welght

Adaditive additive

8-38

535

535

1]

20

19
(2]

to produce stable foams of high strength with low dnin
Tates. Only relatively small amounts of foaming agent
are required, and conventional foaming techniques can
be used.

The following Table VIII shows test results of foams
prepared in accordance with the present invention. In
obtaining the data of Table VIII, a 100 ml. solution of
water or asbestos-water siurry was made with the jo-
dicated foaming agent. The solution was agitated for 30
seconds and the volume of foam produced was compared
to the original 00 ml. volume and the ratio recorded
as the Foam Ratio. The foam was observed and the times
noted at which 25% (25 ml.) and S0% (50 ml.) of solu-
tion had come out of the foam. It can be seen from
Table VIII that the compositions of the present inven-
tion produce stable Jong lasting foams.

A further test was performed by placing a portion of
the foams produced on surfaces of kerosene and acetone
to determine the effectiveness of the foams with the re-
spective type of fuels represented by these materials. A
“Y™ in Table VIII indicates that the foam did not break
down and shows the foam to be effective against fires
supported by the material specified. Of particular sig-
nificance is the finding that with the use of foaming
agents (1) and (2) with an asbestos-water slurry of this
invention, a foam is obtained which is “compatible,” i.c.,
stable, in the presence of both the “kerosene,” i.e., hydro-
carbon and “acetone,” i.e., polar type fuels.

TABLE VIII.—COMMERCIAL FOAMING AGENTS AND ASBESTOS
MIXTURE

Droin
Percent Tiine, Competibility
by wit. Pereent min. with—
foam by wt. Foam
Foaming ogent® agent asbestos 257 S0°7  ratio Kerosene Acetone
(1) Unotecnceeeaennccencnns 2 0...... 3 €Y  eeee.
1 ... [ [ S b4
(2) ADPEoeoececiainncnennnns 2 0...... 8 4 Y .
Lad 1 ) RS 9 3 Y .
1 2 1B 2Y Y
(3) National 9. ............ 3 0 ¢ Y e
1 1 2 Y Y
(4) Nsational 3% coM........ 3 [} |
1 1 3 Y
1 2 2Y
(%) Natjona) 37; regular..... 3 0 8 Y
1 1 3 Y
1 2 2Y
(6) National 67, repular_.... 3 [ 2 4 83 Y e
1 1 11 2 3Y e
1 2 W...... 2Y .
(7) Petrojeteceecnecaennnnne. 3 1] 2 4 53 Y ...
1 1 4 25 2 Y eeeeeiiian
1 2 25...... 2Y ...

*Commercially avsilable under these names:
(1) Trademark of Union Carlijde Corp. (snlunic type).
(2) Protein based.
(3) Product of Nationa)l Foam Eystems Inc.
(4) Product of Nations! Foam Eystems Inc.
(5) Product of Nutiunal Feam Syetems lnce,
(6) Product of Nativna) Foam £ystems Inc.

TABLE VII(b).—DRY MIX

Weight of additive/

Additive: weight of asbestos 65
Ammonium sulfate oo eecemees 1-70
Ammonium phosphate oo ccee s 1-70
Ammonium chloride oo ___ 1-70

A still further embodiment of the present invention in-

volves the use of foaming agents with the asbesto-water 70

composition, with or without chemical additives. Non-
ionic, enmionic, cationic, and protein type commercially
available foaming agents have been employed and found

* Tradewark of Union Carbide Corporatlon,
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In addition to the above-mentioned advantages, the
asbestos-water composition of this invention has been
found to be unaffected by the pH or mineral content of
the water. Also, the composition is non-toxic to plant and
animal life; its final cbharacteristics are attained shortly
after the mixing of asbestos and water, and the asbestos-
water composition can be stored indefinitely.

The parameters specific surface area, magnetite con-
tent, refiectance and wet bulk, previously mentioned here-
inabove, are defined as follows:

Specific surface area is calculated from adsorption data
using the BET (Brunauer, Emmet, Teller) method as de-
scribed in Brunauer, “The Adsorption of Gases and
Vapors,” Princeton University Press (1945).

(5]
o

l ¥
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Magnetite content js measured by a permeametric de-
vice patterned after ASTM standard method D-1118-57
and modified with respect to sensitivity to measure a limit
of detection of 0.005% magnetite, and the range extended
to measure 0.10% magnetite in the mid-scale of the in-
strument.

Reflectance is measured on 8 sample prepared accord-
ing to TAPPI (Technical Association of the Pulp and
Paper Industry) standard T—452-m-58 and reported as
percent of ultimate refiectance based on magnesium oxide
as 100% refiectance.

Wet bulk is a measurement of the terminal settled
volume which a given weight of an asbestos suspension
will bave at the end of a specified period of time. It is
also a practical indication of the completeness of the
fiberization or openness of the asbestos. The specific test
is as follows: 2 grams of asbestos are placed in a gradu-
ated cylinder containing 1000 ml. of distilled or de-
mineralized water. The cylinder is then gently inverted
and returned to an upright position 10 times and then
placed on a reasonably vibration free bench. The Jevel
of the asbsetos suspension (clear water interface) is
read at the end of one hour. The volume of suspension
is the “wet bulk”

What is claimed is: ,\\

1. In 4 method of treating forest' fuels material to
reduce the flammability thereof by coating said material
with a film of water, the improvement which comprises
coating said material with a slurry consisting essential-
ly of a suspension of finely divided asbestos in water
wherein the asbestos constitutes between about 1 and

.

ACL Doc 15382 - Page 11 of 30
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10 xr&nt by weight of the suspension and is character-
ized by the following:

Specific surface area: 60-80 m.3/g.
Magnetite content: 0.04-035%

5 Reflectanceff 72-78%
Wet bulk: 75M8Q ml.

2.7A metbod ip 4ccordance with claim 1 wherein said
slurry additionally contains a dissolved water-soluble fire-
suppressing substance selected from the group consisting

19 of ammonium sulfate, ammonium phosphate and am-
monium chloride.

3. A method in accordance with claim 1 wherein said
slurry additionally contains a foaming apent dispersed

_ therein,
13

2,551,919
2,652,325
20 2,661,287
2,880,172
2,901,428
3,196,108
3,445,384
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ABSTRACT: Disclosed is a process for forming laminated
felted sheets wherein a wet base sheet of fbrous material s
formed on a paper making screen and, before the wet base

- sheet is removed from the screen, a nonseparable. uniform

asbestos-binder composition is applicd thereto. The composi-
tion comprises an intimitate mixture containing (a) at least S0
percent by weight of chrysotile asbestos having a specific sur-
face area from about 60-80 m¥/g.. a magnetite content of from
about 0.04-0.5 percent, a reflectance of from about 72-78
percent, and a pulpability such that 0.2-1 percent of the
asbestos is retained on a 65 mesh Tyler screen and (b) a
binder therefore. The ratio of asbestos to binder, on a dry
weight basis, ranges from about 3: 1109:1. :
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LAMINATED FELTED SHEETS AND ASBESTOS
CONTAINING COATING COMPOSITION FOR USE
- THEREIN

The desirability of adding a binder 1o nonwoven felted
sheets has been known for a long time, and numerous binders
have been used for this purpose, for example, natural and
synthetic resins, gums starches, waxes and various rubbery lat-
tices. In accordance with prior art methods these binders have

5

2

timate mixture of chrysotile asbestos fibers having certain
critical properties (hereafier defined) and a binder therefor.
Said compaosition, which may aiso be used to form a self-sup-
porting sheet. may if desired, include optiona! ingredients
such as conventional paper-making fibers, fillers, pigments.
dyes and the like.

To be suitable for purposes of this invention the asbestos

used must have the following critical properties:

i .,
been incorporated into the felied fibrous materials in one of 10 ::::m"." hasadpdis
three ways. The most common way of incorporating the Reflectance 12-70%
binder is to mix it with the fibrous furnish composition and Putpabriny 02-108
then lay and dewater the mixture on a conventional Fourdrini- Asbestos having the aforementianed properties is commer-
er screen or cylinder machine. This type of process suffers 1§ Cially available as high purity grade Calidria®

from a variety of difficulties. the most important of which is
improper coagulation and self-aggiomeration of the binder
causing weakness and lack of uniformity in the paper.

Anocther way of incorporating binders into felted fibrous
sheets has been the practice, disclosed, for example, in U.S.
Pat No. 2.022.687. of first forming » fibrous web upon a
paper-making machine and thereafter impregnating the web,
while supported on the paper-making screen. by passing it
through a permeating bath contining the binder material.
This practice suffers from the disadvantage of requiring a
separate saturating machine, as well as difficulty in controlling
the amount of binder added to the original sheet. Neither of
the above-described methods serves to produce a laminated or
couted structure, but rather produces a more or less imper-
fectly impregnated sheet.

A laminated sheet can, of course, be made by simply coat-
ing the surface of finished paper with a rubber, resinous or
waxy binder. Such products, however, tend to have poor adhe-
sion between the coaling and the paper.

It has long been desirable to produce a paper product which
contains on at least one side thereof a coating of a binder
which is integrally bound to and substantially inseparable from
its paper base sheet, i.e. to produce a laminated product
wherein the lamina will not separate, and to be able to apply
such coauing to the base sheet simply, economically and
withuut the need for additional complex machinery.

OBJECTS

It is an object of this invention to produce a coated non-
woven felted fibrous sheet containing on at Jeast one surface
thereof a substantially nonseparable uniform and smooth rub-
bery, resinous or waxy coating.

1t is another object of this invention to provide a process for
applying to at least one surface of a felted fibrous base sheet, a
resinous, rubbery or waxy coatng by use of conventional
paper-making machinery.

It is yet another object of this invention to produce a com-
position suitable for coating nonwoven felted fibrous base
sheels, such as paper and the like, which coating will be in-
tegrally bunded tu said base sheet and form a uniform, smooth
coating thereon

DESCRIPTION OF INVENTION

The above mentioned and other objects which will become
apparent from the detailed descriptiorn to follow are achieved
by a prucess comprising the steps of (1) providing a base sheet
of felted fibrous material on a paper-making screcn, and prior
to removal of said base sheet from the screen, (2) applying on
10p of sarf base sheet a composition comprising an intimate
mixiure af chrysotile asbestos fibers having certin critical
propzres (kercatie: defined) and s binder therefor.

Another aspedt of this invention consists of a laminated
product corcisting exsentially of « felted fibrous base sheet
ard inizgrally bonded therelo a coating o7 lsmira; the latier
comprising an irumale mixture of chrysolile asbestus having
certain critical properties (herefier defined) and a binder
therefor.

A third aspect of this invemion consists of 3 composition,
suitable for coating nonwoven felied sheets, comprising an in-

20
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70
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*Trademark of Union Carbede Corp ashesios

The properties of the asbestos material set forth above are
critical in the sense that only by use thereof are the desired
results of the invention obtained.

Specific surface area is calculated from adsorption data
using the BET (Brunauer, Emmet, Teller) method as
described in Brunauer, “The Adsorption of Gases and
Vapors,” Princeton University Press (1945).

Magnetite content is measured by a permeametric device
patterned after ASTM standard method D-1118-57. Since
the lower Jimit of detection of the ASTM device is only about
0.20 percent magnetite, the ASTM method has been im-
proved with respect to sensitivity to measure a limit of detec-
tion of 0.005 percent magnetite, and the range of measure-
ments has been extended to measure 0.10 percent magnetite
in the midscale of the instrument. In order to obtain this
greater range and improved sensitivity, the ASTM method has
been modified to detect the phase changes of the current
generated when magnetic materials are placed in the trans-
formesr core rather than the voltage changes generated.

Reflectance is measured on a sample prepared according to
TAPPI (Technical Association of the Pulp and Paper Indus-
try) standard T-452-m-5R and is reported as percent of ulti-
mate reflectance based on magnesium oxide as the standard of
100 percent reflectance.

The pulpability of the high purity asbestos must be such that
less than 1.0 percent and preferably lest than 0.5 percent is
retained on a 65-mesh Tyler screen when measured in ac-
cordance with the procedure described below. The term “+65
—mesh™ is used to mean the umount, expressed as the percent
of the sample, which does not pass through but is retained on a
65-mesh Tyler screen The measurements are made on a wet
pulped sample rather than a dry sample. since the particle size
under wet pulped conditions is significant for purposes of
paper manufacture. The pulpability is determined by adding
40 g. of asbestos and 2 liters of wuter to a TAPPI Standard
Disintegrator and agitating the mixture for 4 minutes. A 250
ml. aliquot sample is then taken from the disintegrator and
diluted to 3 liters with water. The diluted slurry is then poured
through a 65-mesh (Tyler standard) wire screen held at an
angle of ubout 30° from the horizontal position. The oversize
remaining on the screen is washed back into a 4 liter beaker
diluted with water and poured through the screen again as be-
fore. The oversize remaining is then backwashed, diluted and
poured over the screen u third time. The oversize 1emaining is
then dried at about 105° 50 C. and weighed The net weight of
the oversize multiplied by 20 is the percent +65-mesh asbestos
material contained in the origina! sample. This is the value
referred to 2s the **Pulpability.”

Table 1 below illustrates the differences in the properties of
the closest chrysotile asbestos of the prict wn and the
chrysotile ashestos essential for use in the present invention
Although Cealinza chrysotite” asbeston iy preferred
source of !!.r ashestos, any chrysotile ashe

PN [V
*Coalinga chrysatile avbeston 1+ muned from o Lifge depont near € wabinga.

[N d l’,
Caldomia
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for use in this invenuion, provided it has the cntical properties
defined above.

TARLE 1—=COMPARATIVE PUHYSICAL PROPERTIEE OF
ASHESTOS FIRERR

s

4

tional paper making fillen snd/or pigments may be used, as
well as mixtures thereof. Furthermore, fibrous materials other
than asbestos, both synthetic and natural, may also be in-
cluded, if desired. in the costing composition. For example,
one or more natural or synthetic mineral or vegetable fibers
may be added to the composition. In all such cases, however,
the weight of asbestos having the critical characteristics previ-

) Bpecific .E,‘.’,‘.‘* ously described must be at Jeast S0 percent of the weight in the

Percent Percent surface percent  COMposition. The asbestos in such a coating composition is be-

reflec- magne-  area, +65 10 Jieved 1o act as & coupling agent beiween the binder and the

Tspe of asbeston taner tite . tm. meeh  other fiber or nonfibrous additives, since the cationic nature
Cuiadian ehrysotile. ... Lot o S T L 1020 of the asbestos is belicved to be anracted by the other fibers,
) '.".:?f :::3:?.‘.?.'"'7? R 6064 1.0-3.0 8580 1067 the nonfibrous additives, as well as the latex binder, all of
Hewiedfor uvention. ... . 076 0.0408 6080 6.2-1.0 s which are anionic in character The binder is preferably added

Binders which are useful in the preparation of the coating
composition of this inventior include all of the common sizing
agents used in the paper industry, such as animal glues,
starches, gelatin, rosin, rosin derivatives, waxes. bituminous
materials such as asphalts, tars, pitches and bituminous as well
as resinous and rubbery lattices.

Synthetic, resinous and rubbery lattices are the preferred
binders. lllustrative suitable rubbery lattices are copolymers of
butadicne and styrene (i.e. GR-S rubber containing $0-80
percent by weight butadiene), copolymers of butadiene and
acrylonitrile (i.e. Buna—N—or Hycar rubber containing
50-80 percent butadiene), polychloroprenes (i.e. neoprenes),
homopolymers of butadiene, butadienc-isoprene copolymers,
and terpolymers of butadiene, styrene and acrylic acid or
lower alkyl acrylites.

NHlustrative resinous binders which are useful are ther-
mosetting resins such as phenol aldehyde resins, and
melamine formaldehyde resins. Suitable thermoplastic resin
binders include. for example, vinyl and substituted vinyl resins
such as polyvinylchloride, polyvinylacetate, polyvinylacetal,
polyvinylalcohol, polystyrene, polyacrylates, polymethacry-
lates. polyacrylonitnie, polyacrylamide and copolymers of
these matenals. Any resinous binder is useful for depositing
the asbestos of this invention onto a base sheet, as long asitis
dispersible in an aqueous medium or suspendible therein in
particulate form.

The coating composition is prepared by first dispersing the
asbestos in an aqueous slurry by means of a high shear device;
for example, a Reitz disintegrator, 8 Fitzmill or a waring
blender. The binder, usually in an agueous suspension, is then
blended in with the asbestus using low shear mixing such as
obtained with an ordinary mixer.

The corcentrations of both the asbestos slurry and the
binder suspension are urdinanly kept below about 3 percent
solids b, weight. since at higher concentrations the composi-
tion becomes 100 viscous for easy handling. The proportions
of asbestos 10 binder are controlled to give optimum efficiency
in terms of the retentiun of the solids on the paper-making
screer.. The asbestos content, however, must be sufficiently
high 10 insure that its cationic charge will be adequate to
coflucculate all the other solid components of the mixture. If
the concentration of the binder is 100 high, the binder in ex-
cess of that which the asbestos cun flocculate will in large pan.
be lost by draining through the base sheet into the white water.
The optimum pruportions of asbestos to binder will vary de-
pending upor. the particular binder 2nd other additives used.
Preferably . the ratio of asbestos to binder (on a dry weight ba-
sis) is from 3.1 10 9'1. The sa:ne proportions are useful
whether the compasition is to be vsed for coating purposes or
for makir.g an evtruded. self-supporting film. Self-supporting
films of 1.is compositior. have the properties of an asbestos
filied plustic filn, ard can be used, for cxample, as packaging
filni or as wallpazer

Thz ashestos-binder coating compasition may contain add-
tives suce. as fillers pigments or fibrous materials The: use of
TiO, and zloy are illustrated below, however, an, ccuven.

taar

s

40

50

65

after the asbestos and additive have been adequately mixed.
since the asbestos will cause the binde: to coagulate.

The asbestos-binder compusition of this invention is nove!
and unusual in that it can be applied directly on top of a wet
base sheet before the sheet is taken off the paper-making
screen. Such “on the wire coating™ has not previously been
feasible because coating formulations tried in the past have
drained through the base sheet. Use of asbestos having the
critical properties previously defined “holds out™ the coating
composition from the base sheet, and enables the binder com-
position 10 be applied directly onto the paper making screen
containing the wet base sheet. Furthermore, there is no need
for using organic surfuclants, welting agents, dispersing
agents, or other flocculating ugents required by prior an
methods to obtain flocculation and deposition of a binder onto
the fibers. The critical properties of the above described
asbestos itself assure both proper coflocculation of the binder
onto the asbestos and deposition of the asbestos-binder coal-
ing onto the base sheet.

Any felied product which cur. be prepared on a paper mak-
ing screen can be used S the base sheet in the present inven-
tion. These felted products can be formed from organic, inor-
ganic or mixed matenials. Paper base sheets are preferred. As
used throughout the specification and claims of this disclosure
the term “paper™ is used in 1L generic semse. i.e. 10 include
any nonwoven. felted fibrous sheet. including but not
restricted to bond, wrapping. ussue, printing. wall and backing
paper as well as cardboard, wallbuard, millboard. and the like.

Suitable inorganic fibrous maierials for buse sheets mclude
glass woo!, mineral wool. and silicate fibers Useful organic
fibers include. for example. cotiun, silk. hemp. ramie. alpaca,
hair, fur and animal bristles. Uscful synthetic organic fibers
are fibers made from po'yamides aurvlates, rolyesters, cellu-
lose acetate. regenerated  cclitlune (reyon), polyvinyl
chluride, polyethyiene, polyurethane. polvietrafiuoroethylene
and the like.

Preferred base sheets are those mede from conventional
cellulosic pulp used for the manufacture of paper for example,
mechanical, semichemical, sulfite, sulfate, or craft (soda)
pulp. Mixtures of celluloic pulp or mirtures of celiulosic and
noncellulosic fibers may alse be used.

The paper base sheet useful is: this invention may have in-
¢luded in it conventio.l fillen such as, for example, clay,
sodium silicoaluminate. distemaceous silica. calcium silicate,
talc, calcium carhonate. caicium si:iate, bartum sulfate, zinc
sulfaie and titanivm dioxide Suzh fitlers may Se incorporated
not only into the base theet. bt also into the ashestos coating
composition of this invertion. if desired.

In general, a base shect is made by first preparing a dilute
aqueous pulp uf suspended fibers, incorporating inio the pulp
desired udditives such as fillers ur pigment. 1o make a paper
fumnish composition, depusiting the furnih composition from
8 head bux onto a moving fine me.} sureen. and then draininy
the excess water throagl: the scteen. The ashestos-binder
coating cOME. $ition of this inventin iy ther: apphied direcily
onto the wet fehea fioruus web or sheet wanile the latier i s5il!
moving ar: the pap*1 tiaking screen The . S Stey is con-
venienly cartied ut i naving 8 second hend b vt awk; n
the coating compusiinm it anpued 0620 the we. hase ac vered
screen.

A

()

3]
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EXAMPLES 1-12

Two-ply laminated sheets consisting of a cellulosic base
sheet with a coating of asbesios and binder were prepared on a
laboratory Noble and Wood handsheet machine using the fol- 5
Jowing procedure. A base sheet having & basis weight of 60
g./m® was first prepared by adding unbleached craft pulp 10
the deckle box of the handsheet machine and allowing it w0
drain almost completely. Then a second composition consist-
ing of a mixture of binder and asbestos having the critical pro-
perties heretofore defined was poured on top of the base sheet
which was still in the deckie box. The proportions (on a dry
weight basis) of asbestos to binder used are given in wble 1l
below. In examples 1 through 7 the binder used was an aque-
ous dispersion of a synthetic late of a copolymer containing
about 6U percent styrene and 40 percent butadiene. In exam-
ples 8 through 12 the binder used was an aqueous dispersion
of a copolymer containing about 40 percent styrene, § percent
acrylic acid and 55 percent ethylhexyl acrylate. The asbestos
latex coating composition contained about 1 percent solids. It
was added 10 the deckie box slowly in order to minimize the
disturbance of the wet cellulosic base sheet. The deckle box
was then allowed to drain completely. The laminated sheet
was then remuved from the deckie box, pressed with a felt
press, and dried in a drum dryer operated at a temperature of 25
about 105° C. The heat of the drier not only dried the
laminated sheet bu! also cured the latex.

Twelve samples were prepared in the manner described
above and tested to determine optimum retention of the coat-
ing. as well as the physical properties of the laminates
produced.

The data from table 1] demonstrates that optimum retention
of the coating is achieved when the ratio of asbestos to latex
(on a dry weight basis) is from 80.20 10 90.10, in other words,
when about 10-20 percent of the asbestos latex composition is
latex and B0-90 percent is asbestos. The data above also
demonstrates that in general the best physical properties are
obtained when there is maximum retention of the coating.

EXAMPLES 13-22

The following examples demonstrate the method of making
@ two-ply laminated paper. in accordance with the invention,
on a continuous paper-making machine by using a secondary
head box on a conventional Fourdrinier machine. The base
sheets were
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grouny wood and sulfste was 250. The only additive used in
the base sheet furnish was alum, added in sufficient amount 1o
give 2 pH of 4.5 at the first headbox The first headbox con-
tained the fumnish composition for the base sheet. and the
secondary headbox contained the coaling compoasition for the
cop laminate.

Three different furnishes were used in the secondary head-
box for laying down the top ply of the two-ply paper. The first
top ply coating composition, labeled composition A in table I}
below, consisted of 85 percent asbestos and 15 percent latex.
The second top ply coating composition, labeled composition
B in tahic lil below. consisied of 40 percent asbestos, 40 per-
cent clay and 20 percent latex. The third top ply costing com-
position, labeled compoasition C in table 11l below, consisted of
52.8 percent asbestos, 27.2 percent TiO, and 20 percent iatex.
All of the coating compositions were applied as | percent
solids slurries directly onto the wet base sheet as it moved con-
tinuously along the Fourdrinier wire The asbestos used had
the criucal properties set forth above. In all cases the latex
used was an aqueous dispersion of a copolymer containing
about 60 percent styrene and 40 percent butadiene.

One objective of this series of experimental runs was 1o
make the top layer as heavy as possible, and to apply itonto a
light base sheet as well as onto a heavy base sheet. Changes in
the thickness of both the top ply and the bottom ply were
made by setting the flow rate from a headbox at a steady rate
and then adjusting the speed of the Fourdrinier wire. Once a
base sheet had been run long enough to insure steady siate
conditions, the flow of top ply furnish was started from the
second headbox and increased slowly until the wet web ap-
peared to be just on the verge of breaking between the couch
roll and the first press Under these conditions the run was
continued for 10 to 15 minutes. Thereafier the wire speed was
changed, and the procedure repeated with a different top ply
or coating furnish.

Samples of paper were taken from each set of runs and cut
into sheets. Some of the sheets from each set were calendered
at room temperature and some ai approximately 230° F. After
conditioning at a constant temperature und humidity room
critical wax tests were made on the calendered sheets. as well
as on uncalendered samples of sheet The resulus of the critical
wax tests are shown in tatie 1] below

The cntica) wax tests were conducted in accordance with
TAPPI standard test T-459 su-6% This test consists of taking
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3,619,354

TALLEIN
Crities! waz nomber
Weight Celes-
Wire Basts ratio Gered fiot
’ Top 'et’,:l. top piy: room eslen.
t.p.m.) ply ./m.) base ply Uncalen- tempers- ered
Esanmple, ered turs 230" F.
@ A 117 .08 [} L] 7
% B 134 A ? 10 n
0 B 100 .88 [ [] 10
& B 128 .0 [] ] 11
4 B L) .% 7 7 10
80 B 108 1.08 8 9 10
0 C 109 .0 10 10 -1
¥ C [} .83 10 10 n
@ C [ .38 [ ] 10
% C ? .0 F v 10
highest numbered stick that does not pull fibers from the sur- sheet from said screen

face is the critical wax value of the paper. It can be seen from
table 111 that very good bonding between the plies was ob-
tained as indicated by the critical wax numbers ranging from 6
to 1] Some increase in critical wax was obtained by calender-.
ing the sheet, with hot calendering giving the best resuhs. The
tests also indicate that an increase in the ratio of latex to
asbestos and pigment increases ply bonding.

The laminated paper of the present invention has numerous
advantages not possessed by prior art materials, such as im-
proved ply bonding and low cost of manufacture due to the
fact that separate equipment for coating is not required. The
coated paper of the present invention is particularly usefu! for
one side “hold out™ items such as paper plates, drinking cups,
flexible packaging and the like.
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2. providing a nonseparable, uniform. asbestos-binder coat-
ing on the surface of said base sheet by applying on top of
s3id wet base sheet before said wet base sheet is removed
from the paper-making screen a composition comprising
&n intimate mixture containing at least S0 percent by
weight of chrysotile asbestos characienized by s specific
surface area between about 60 10 80 m*/gm.. a magnetite
content of from about 0.04 10 0.5 percent, s reflectance
of about 72 to 78 percent and a pulpability such that 0.2
to | percent of the asbestos is retained on a 6S-mesh
Tyler screen and a binder therefor. the ratio of asbestos to
binder, on a dry weight basis, being from about 3:1 10 9:1.

2. The process of claim 1 wherein the coating composition

applied on top of said base sheet contains an additive selected

1 claim: f; the isti i ig-
1. A process for the manufacture of laminated sheets com- "r:r:u mdﬁ?,:ﬁ,:::::;% of fibrous materials. fillers. pig
prising the steps of. 35 3. The process of claim 1 wherein the base sheet is paper.

1. forming on a paper making screen, a wet base sheet of
felted fibrous material and prior to removal of said base
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ANTISEIZE THREAD COMPOSITION

Frank W. Bennett and Loren S. Van Delinder, Charles-
ton, W. Va,, assignors to Union Carbide Corporation,
New York, N.Y.

No Drawing. Original application Ang. 30, 1968, Ser. No.
756,385, Divided and this application Mar. §, 1971,
Ser. No. 121,534

Int. CL B444d 5/00, 5/08

US. CL 11794 11 Claims

ABSTRACT OF THE DISCLOSURE

An antiseize composition comprising finely divided
pulverized chrysotile asbestos and & carrier therefor.
There is also provided a process for treating metallic se-
curing assemblies of the type wherein a metallic securing
member such as a stainless steel bolt threadably engages
a fastening eclement such as a stainless stee] nut 1o pre-
vent seizure of the fastening element to the securing
member at the site of threadable engagement which com-
prises applyiog the povel antiseize material to the por-
tions to be in threadable engagement.

This application is a division of application Ser. No.
756,358, filed Aug. 30, 1968, now abandoned.

The present invention relates to a process for treating
metallic securing assemblies of the type wherein a metal-
lic securing member threadably engages a fastening ele-
ment and more particularly to a process for treating bolts
to prevent seizure of the bolts to the put in threadable
engagement therewith.

Securing assemblies fabricated from metals such as
steel and/or stainless steel bolts and nuts, threaded rods
and the like are currently widely employed in many
commercial and industrial applications. Their wide accepi-
ance is based primarily on the relative strength provided
by such metals, particularly steel and stainless steel
assemblies, and also their resistance to many chemical
reactions. However, these securing assemblies, for exam-
ple, steel bolts when used at high temperatures, tend to
weld to the nut with which it is in threadable engage-
ment so that eitber the threads are damaged during dis-
assembly or complete seizure occurs requiring that the
bolts be twisted or cut off. When employing austenitic
stainless steel bolts, the problem is even more pronounced
in that seizure of the nut to the bolt can occur by galling
when the steel bolt and nut assembly is made at ambient
temperature. In order to alleviate this problem, it has
been the custom to apply a lubricant or anti-seize com-
pound to the threaded portion of the securing member
prior 1o engaging the securing member with the nut or
other fastening element. The commonly employed lubri-
cants or anti-seize compositions include greases, oils,
metallic compounds and graphite. Unfortunately, how-
ever, some of the above-mentioned materials are not en-
tirely satisfactory for use at elevated temperatures and
those which are suitable are relatively expensive and add
to the cost of fabrication.

We have discovered an antiseize material, that is, a
material which prevents seizure and/or galling of the
fastening element to the securing member which material
is inexpensive, easy to apply and which maintains its
property under severe conditions of elevated tempera-
tures over extended periods of time.

It is, therefore, an object of the present invention to
provide a new antiseize material.

Another object is to provide a process for treating
metallic securing assemblies, of the type wherein a metal-
lic securipg member threadably engages a fastening ele-
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ment, to prevent seizure of the fastening element to the
securing member.

A further object is 10 provide a process for treating
threaded steel members prior to engaging the put or
other fastening element thereto to prevent seizing of the
nut to the threaded steel member. These and other ob-
jects will be apparent from the following description.

The antiscize material of the present invention is &
chrysotile asbestos, preferably a chrysotile asbestos which
has been comminuted into a fine powder and a carrier
therefor, and which has been treated to remove gangue
materials and other impurities. As is known, chrysotile
asbestos generally occurs in mineral deposits in the form
of closely packed fibers. The process of separating the
fibers from the asbestos ore in which they occur generally
comprises a series of crushing and winpowing operations
whereby the fibrous rock is subjected to mecbhanical pres-
sure and shock, and during these operations the fiber is
carried away by air currents and the associated rock is
discarded.

For some commercial operations where the purity of
the product is not of substantial significance, the above
procedure for producing a chrysotile asbestos has been
found to be generally satisfactory. In many important
commercial operations, as well as in the present inven-
tion, however, it is preferred that the asbestos material
bave a high degree of purity, that is, that the final product
contain little or no gangue or other impurities, and more-
over, that the fiber bundies be separated into individual
fibrils from each other.

Several techniques have been proposed to chemically
disperse the asbestos fibrils and thus obtain more com-
plete separation of individifal fibrils from each other and
from gangue and other impurities. Such chemical disper-
sion techniques are described in U.S. Pats. 1,907,616;
2,661,287, 2,626,213 and 3,062,701, for example.

A particularly suitable and preferred procedure for pre-
paring asbestos dispersions is described in U.S. Pat. 3.297,-
516. Generally, the process described therein comprises
contacting an aqueous slurry of chrysotile asbestos with a
metal aluminate such as potassium aluminate, calcium
aluminate or barium sluminate. To the slurry is added a
monobasic acid, such as, acetic acid, formic acid, hydro-
chloric acid, or nitrous acid until the pH of the resulting
aqueous slurry is from about 4.0 to about 6.0. As a result
there is formed a highly charged, strongly adsorbable,
polymolecular colloid of material consisting of aluminum
hydroxide or hydrated aluminum oxides. The slurry is
thereafier subjected to high speed shearing forces to pro-
vide asbestos dispersions which are useful as a source of
finely divided asbestos. Purification, i.e. separation of
gangue and other impurities can thereafter be easily ef-
fected by known gravity methods.

The chrysotile asbestos antiseize material can be applied
to the threaded portion of the securing element in any
convenient form such as in the form of powders, disper-
sions, suspensions and the like. A particularly convenient
procedure is to utilize the chrysotile asbestos in the form
of a paste containing the chrysotile asbestos in finely di-
vided, pulverized form. Thus, when employing the ahove-
mentioned prior art procedures for preparing dispersions
of the asbestos material, the aqueous dispersion can be
filtered thereby forming a “cake™ of the asbestos material.
A liquid carrier, such as a paraffinic oil preferably minera!
oil, alkyl glycols, water and the like can then be added 10
form a paste-like consistency to the mass. In general,
the chrysotile asbestos comprises from about 10 to about
60 percent by weight of the weight of the composilion,
preferably 15 to 30 percent by weight. Thus the carrier
can comprise 40 10 90% and preferably 85 to 70% carrier.

In some cases the presence of alkali and/or chloride
contaminants in the asbestos can have a detrimental effect

AiS
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on the material to be serviced. For example, the presence
of significant quantities of chloride in the asbesios could
cause stress-corrosion cracking of austenitic stainless steels
and the presence of alkali can have a detrimental affect on
iron fasteners. For this reason, it is preferred that these
contaminants be removed from the asbestos. A convenient
and effective procedure for removing alkali and chloride
from asbestos involves diluting the asbestos so as to obtain
above 2% solids by weight asbestos in distilled water or
deionized water. In this manner, the contaminants diffuse
from the surface of the asbestos into the bulk water.
Thereafier the bulk water is separated from asbestos by a
conventional filtration procedure.

The securing assemblies 1o which the present invention
is directed are those which normally are effected by
changes in temperature, pressure, time and other variabtles
which cause “seizing™ of the assembly, e.g. the seizing of
the nut to a bolt.

Merely as illustrative, the antiseize material can be
effectively employed in connection with securing assem-
blies fabricated from iron, steel, stainless steel, mickel-
base alloys, cobalt-base alioys and complex super-strength
stainless steel alloys and the like.

The method for applying the chrysotile asbestos ma-
terial to the securing assembly can be varied and depends
in part on the form in which the asbestos is to be applied.
Where the chrysotile asbestos is the sole essential material
i.e. without a carrier, such as finely pulverized chrysotile
material in powder form, then a convenient procedure for
application is to spray the asbestos material into the
threaded portion of the securing member. However, this
procedure is not preferred because of the lack of ad-
herence of the asbestos material to the securing member.
This disadvantage can be minimized however by first
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In this example, the antiseize composition was

in connection with one-half inch diameter by two-inch
Jong. bex-head, coarse-thread, machine bolts of type 304
stainless stee]. Two nuts and two flat washers of the type
304 stainless stee] were placed on the threaded portion
of each bolt. The antiseize material was applied by hand
10 the threads of the bolt, and a nut was screwed on the
bolt. The threads were again recoated, the washers were
coated individually and placed on the bolt and the second
nut thereafter screwed on the bolt. The nuts were there-
after tightened onto the bolt with a torque wrench having
a dial indicator reading of zero to =600 in.-lbs. (50 fu-
Ibs.) and were preloaded to 30 ft.-lbs. or 360 in.-lbs. tor-
que preload. The nputs were loosened and a measurement
taken as to the amount of breaking torque required to
Joosen the nuts. The nuts were again tightened to 360 in.-
1bs. preload a second time and again loosened. The nuts
were tightened to 360 in.-1bs. torque preload a third time
and thereafier exposed to a temperature of 1200° F. for
793 bours and the breaking torque after exposure was
again measured. The results are indicated in Table 1.

EXAMPLE 2

The procedure of Example 1 was repeated and the
results indicated in Table I.

EXAMPLES 3 AND 4

The procedure of Example 1 was repeated, except that
the antiseize material was pulverized chrysotile asbestos
which was present in an amount of 27.1% in water and
the tests were conducted on two stainless steel bolts.

The results of the foregoing Examples are indicated
in Table I and are compared with a control in which no
antiscize material was employed.

TABLE I—-STAINLESS STEEL BOLT ANTISEIZE TESTS AT 1,20* F. FOR 7% HOURS
135" dia. type 304 bolts with 2 puts and 2 fiat washers, lubricant in threads and between washers (30 ft.-1bs. or 360 in.-1bs. torque preload))

Breaking torque

{mrpediately
sfter preloading Breaking
————eeeee  40TQUS
Eiample st 2nd after
No. Auntiseize msterial preload preload exposure Condition of material and bolt after exposure
10.3%; flufly asbestos 310 360 425 Front nuts finger-loose aftsr breaking, back nuts fairly looss. No glling. Boft,
{n mineral ofl. flufly white costing, very good lubricating *‘feel.” o " *
%ulntg “ul Exme | S gg ::8 g g:g:e 9 Enmple 1
.15 pulve; o as Esamples 1 and 2 exospt detter distribntion and reten ting
asbesios in water, threads. P P Uan of cos tn
cvevess. Bame as Example 3. .. 380 Q0 828 Earne as Example 8.
Control..... NODL.oeerocesnconnnons 0 300 >600 Galling occurred. ’

coating the threaded member with an adhesive prior to
application of the chrysotile asbestos.

When the chrysotile asbestos is employed in the form
of a paste, the material to be serviced can be immersed in
the paste to the extent of the threaded portion or alterna-
tively the paste can be applied by rubbing the paste onto the
surface of the threaded portion of the securing member.
It will, of course, be understood that the antiseize mate-

rial can also be applied to the threaded portion of the

fastening element in Jieu of the above or in addition to
the above that a variety of techniques can be employed
for this purpose.

The invention will be more fully understood by refer-
ence to the following specific examples. These examples
are merely illustrative of the practice of this invention
and are nof intended to limit the invention in any manner
other than as defined in the appended claims.

EXAMPLE 1

. What is claimed is: e
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The chrysotile asbestos employed in this example was 70

in the form of a heavy paste containing high-purity,
sesin-grade, short fiber white asbestos sold by the Mining
& Metals Division of Union Carbide Corporation. The
paste contained 19.3% chrysotile asbestos and 80.7%
mineral oil.
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1. A method of treating metallic securing assemblies
of the type wherein a metallic securing member thread-
ly engages a fastening element to prevent seizure of
the fastening element to the securing member at the site
of threadable engagement which comprises applying to
;the portion of the securing member to be threadably

-~ engaged with said fastening e¢lement a chrysotile

asbestos.

2. A method according to claim 1 wherein-uld'.

chrysotile asbestos is applied in the form of a paste com-
prising 15 to 30% chrysotile asbestos and 85 to 70° of
a carrier therefor.

3. A method according to claim 1 wherein said
chrysotile asbestos is applied in the form of a paste
comprising 10 to 60% chrysotile asbestos and 40 to 90%
of a carricr therefor.

4. A‘method according to the claim 2 wherein said
carrier is water.

5. A method according to claim 2 wherein said car-
rier is an alkyl glycol.

6. A method according to claim 1 wherein said
securing assembly is fabricated from stainless steel,

7. A method according to claim 1 wherein said

; o
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metallic securing member is a stee] bolt and wherein said 10 wherein said _iecuring member is a bolt and said
fastening element is a stainless steel nut. . {astening element is a nut.
8. A method according to claim 2 wherein said chryso-
tile asbestos is 8 finely divided, pulverized chrysotile References Cited
asbestos. s UNITED STATES PATENTS

9. A metallic securing assembly comprising a securing .
member in threadable engagement with a fastening ele- 2419252 4/1947 Bychinsky et al. . llll.',l—ﬁ; ;(‘
ment and a chrysotile asbestos disposed at the site of said 3,061,455 10/1962 Anthony eceeeee-- -
threadable engagement. . .

10. A metallic securing assembly according to claim 39 EDWARD G. WHITBY, Primary Examiner
9 wherein said securing member and fastening element
is fabricated from stainless steel. US. Cl. X.R.

11. A metallic securing assembly according to claim 85—1 C; 117121, 135.1, 169 R; 252—14, 28
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7 3838.088
PIGMENTED ASBESTOS LATEX EMULSION
{ PAINT COMPOSITION
John L. Myers, Lewiston,N.Y., and Richard W, Lasher,
Palos Verdes PenipsGla, and Russell D. James, La
Mirada, Calif., assignors to Union Carbide Corpors-
tion, New York, N.Y.
Continuation-in-part of abandoned application Ser. No.
34,796, May &, 1970. This application Oct. 24, 1972,

Ser. No. 300,193
Int. CL CO8L 45/24
US. CL 260—29.6 R 16 Clalms
ABSTRACT OF THE DISCLOSURE

Premium latex paints are disclosed exhibiting superior
opacity and brightness characteristics, including dispersed
and liberated short chrysotile asbestos fibers having ani-
onic pigment particles electrostatically attached at dis-
crete points along the length of the fibers.

This application is a continuation-in-part of copending
application Ser. No. 34,796, filed May S, 1970, now
abandoned.

The present invention relates to pigment dispersions and
coating compositions and, more particularly, 1o latex
paints including a dispersion of pigmented asbestos fibers.

High quality finish paints include hiding pigments such
as rutile titanium dioxide (TiO;) which have a high re-
fractive index (2.7) compared o the other ingredients in
the system. Opacity, or hide, is a function of the differ-
ence in refractive index between the TiO, and the pig-
ment binder (1.5). The different refractive indices cause
the incident light to be bent through a succeeding series of
angles within the coating by alternately striking pigment
binder, then titanium dioxide. The ultimate result is to
reflect the incident light ray.

To optimize this mechanism within a coating system,
the titanium dioxide must be thoroughly dispersed. Pres-
ently, high speed dissolvers are employed to impart ex-
tremely high rates of shear to disperse the titanium diox-
ide. Surface active agents aid the process by lowering the
surface tension of the liquid medium in which the pig-
ments are dispersed, and help keep the pigments separated
once the shear is stopped. However, it has not been possi-
ble in practice to completely disperse the pigment par-
ticles which tend to agglomerate and reduce the optical
efficiency of the paint film.

In accordance with the present invention, improved pig-
ment dispersions and paint compositions are prepared by
dispersing and firmly holding the pigment particles along
the length of liberated, i.e. discrete, highly cationic, col-
loidal, short fiber, high purity asbestos fibers. When aque-
ous pigment dispersions containing such pigmented as-
bestos are incorporated into paints, the resulting film
exhibits an increased opacity and has several other un-
expected effects.

Even though the asbestos itself is a gray dull material
and has a fairly Jow brightness, unexpectedly the paints
incorporating the squeous pigment dispersions according
to the invention have very bigh brightness levels. It has
further been surprisingly discovered that although asbes-
tos usually occurs as lumps which would prevent the dis-
persability and a fine grind, a very fine finished aqueous
latex paint having dispersed solids of & grind or fineness
below 2 mils, can readily be manufactured from the aque-
ous pigment dispersions containing the pigmented asbestos
fibrils in accordance with the invention.

The pigmented asbestos of the invention in addition
provides improved structural strength to the film and also
can decrease or eliminate the pecessity for the use of bio-
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degradable thickeners such as cellulose ethers. Further-
more, since the pigmented asbestos is a less costly prod-
oct than pure pigment, the cost of manufacture of the
paint can be significantly reduced.

Pat. No. 3,328,238 1o Knowles et al. discloses stable sus-
pensions of organic or inorganic fibers, including asbestos
fibers, in a bydrocarbon vehicle, for use as propellant sus-
pensions, agricultural compositions, oil base drilling fiuids,
and oil base paints. In the latter application the micro-
fibers act as a suspending matrix for the pigments in the
paint, forming a fibre thickened vebicle or gel in which
the pigment solids are dispersed. However, this patent
bears no relation to and does not suggest the aqueous
latex emulsion paint composition of tbe present inven-
tion in which the high purity chrysotile asbestos fibers hav-
ing certain physical characteristics are predispersed in
water to develop a cationic charge 30 as to electrostatically
bond anionic pigments to the asbestos fibers, to form the
pigmented asbestos of the invention, as described in de-
tail below,

The above and many other attendant advantages of the
invention will become apparent as the invention becomes
better understood by reference to the following detailed
description when considered in conjunction with the ac-
companying drawings wherein:

FIG. 1 is an illustration of the appearance of dry proc-
essed Calidria fibers, one form of high purity crysotile
asbestos fibers, at 20,000 magnification;

FIG. 2 is an illustration of the appearance of wet proc-
essed Calidria fibers;

FIG. 3 is 2 flow chart illustrating alterpative processes
for forming pigment dispersion;

FIG. 4 is an illustration of pigmented liberated fibers
of FIG. 2; and :

FIG. § is » graph illustrating the relationship between
the solids content of refined asbestos filter cake and degree
of pigment dispersion in terms of National Standard
(N.S.) Grind Numbers.

It has been discovered in accordance with the inven-
tion that the above advantages are obtainable with particu-
lar forms of asbestos having certain surface area, lengths,
fiber availability, and very high cationic charge density.
The high charge density and liberated form of the fibers
allow the fibers to electrostatically bond firmly to ani-
onic pigment which satisfies the charge 1o form a highly
pigmented fibrous product. By the term “liberated” fibers
or fibrils is meant that such fibers are in the form of
discrete fibers or fibrils, rather than in the form of fibril
bundles. Witbout the electrostatic bonding of the pig-
ments 10 the fibers to satisfy the cationic charge on the
fibers, the available cationic charge on the fibrils reacts
with and agglomerates anionic latex particles. Without
the cationic fibers, the anionic pigments will tend to ag-
glomerate, reducing optical efficiency. When these materi-
als are combined according to the invention, the pigment
is uniformly distributed along the length of the fibers so
that the final product resembles and performs like a fibrous
pigment. The uniform distribution of the pigmented
fibers results in a very high optical efficiency and therefore
less hiding pigment is needed to obtain a given opacity.

Pigment dispersions in accordance with the invention
incorporate a particular type of high purity chrysotile
asbestos. Generally, chrysotile asbestos bas a Jow index
of refraction of about 1.51 to 1.55, is the softest and
most flexible of the several types of asbestos. When dis-
persed in water it exhibits a positive or cationic surface
charge and a very high tensile strength. Chrysotile asbestos
occurs only in serpentine, a fine grained rock composed
entirely of hydrous magnesium silicate minerals similar
to chrysotile in composition. Most deposits of serpentine
contain chrysotile in cross-fiber veins, and the ore typi-
cally contains only 6 to 10 percent fiber of random lengths
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3
which are tightly bonded together in a paralle] configura-
tion.

The unique materials according to the invention bear
little rescmblance to other serpentine bodies since most
of the mass of fibers are highly sheared and pulverized and
consist of soft, friable sheets and clumps of asbestos fiber.
In contrast o0 the cross-fiber arrangement of coaven-
tiopa] Canadian ores, the high purity chrysotile asbesios
material, one form of which is marketed as Calidria as-
bestos Bibers, and is preferred for use in the present inven-
tion, is obtained from a deposit pear Coalinga, Calif.,
occurs as a swirling mesh of disoriented fibers.

Conventional asbestos processing methods include blast-
ing, crushing and grinding, and air classifying. Even with
the use of the very best dry method of processing high
purity chrysotile asbestos ore, fiber bundles are stili very
much in evidence as shown in FIG. 1. The high purity
chrysotile asbestos utilized in the present invention is
preferably refined in accordance with a hydraulic bene-
ficiation process to provide substantially separated fibrils
10 as shown in FIG. 2. In the bydraulic beneficiation
process, the ore is treated by wet grinding and screening
to separate rock from asbestas fiber, flakes and clumps.
The asbestos is then subjected to wet mechanical and/or
chemical treatment to liberate the fiber, that is, 10 sep-
arate the fibers into discrete fibers, and separate out oc-
cluded non-asbestos minerals to form standard grade prod-
uct. High purity product is obtained by further wet grind-
ing and centrifugal processing of the standard grade prod-
uct, This process results in separated, individual or discrete
fibers of high purity, high liberation and uniform par-
ticle size. Thus, this asbestos is different from any other
asbestos product available. The physical properties of
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average Canadian, standard grade Calidria and high purity -

Calidria asbestos are provided in the following table.
PHYBICAL PROPERTIES OF CHRYBOTILE ASBESTOS8

Calidris products

High

Avernge  Standard
C purity

Property anadisn Jp.  grade
Burface area, m.1g..ccecueeee... s 50-60
Refieclance, pervent.. - 62-72
Magneute, peroedt. ..o..ouececocnnns t 2] 20

00-80
72-78
<0.80

Specific surface area is calculated from adsorption date
using the BET (Brunauer, Emmet, Teller) method as de-
scribed in Brunauer, “The Adsorption af Gases and
Vapors,” Princeton University Press (1945).

Magnetite content is measured bty a permeametric de-
vice patterned after ASTM standard method D-1118-57,
which has been improved with respect to sensitivity to
measure a limit of detection of 0.005% magnetite.

Refiectance is measured on a sample prepared accord-
ing to TAPPI (Technical Association of the Pulp and
Paper Industry) standard T-452-m-58 and is reported as
percent of ultimate reflectance based on magnesium oxide
as the standard of 100% reflectance.

The sigoificantly greater purity of the high purity
chrysotile asbestos essential in this invention is demon-
strated by its improved refiectance of at least 72% and its
low magnetite content of less than 0.8% magnetite. The
wet processing procedure gives rise to high purity asbestos
fibers that are essentially grit-free and of bigh brightness,
The reduced magnetite content of the pure flake product is
also a measure of absence of gray appearance that bas
been characteristic of prior asbestos products. The re-
duced grayness and absence of black specks is essential in
the preparation of premium quality finished paints.

The individual asbestos fibers are in the form of slight-
ly-curved, short tubes having an external diameter of
about 260 A. and an internal diameter of about 110 A.
The length of the fiber varies from about 100 to 1,000
times the diameler and the average L/D ratio is about 200.
Thus, the average fiber length is about $ micron and it is
estimated that there are about 10 fibrils in one gram of
the high purity chrysotile asbestos.
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The virtue of their small diameters and high aspect
ratio, the high purity chrysotile, asbestos fibrils form col-
loidal suspensions when suspended in water and behave ac-
cording to the classical electrokinetic rules of hydrophobic
colloids. That is, the fibrils develop a surface churge when
suspended in aqueous solution as the result of adsorption
of potential delermining ions from the susepnding me-
dium. The potential determining ions are mainly hydro-
gen, and therefore, the fibers display a positive charge in
the basic pH range. Thus, the term “cationic™ asbestos as
employed berein is intended 10 denote asbestos or asbestos
fibers which exhibit a cationic charge when dispersed in
water under the pH conditions, usually about 4 to about
9.5, generally used in the paint wdustry. Electrostatic st-
traction, however, is just one of the factors that influence
the effectiveness of the fibers in cofloccing pigment par-
ticles. Collision and coagulation rate in suspension are de-
termined by the collision radius which varies as the long-
est dimension of the particle while diffusion copstant
varies as the main particle dimension. The pet result
for the rod-like, high purity chrysotile asbestos particies
is a very large eflective collision radius and a large dif-
fusion constant. Furthermore, the bigh surface area of
the high purity asbestos fibers, ranging from about 60 to
80 meters?/gram, in combination with the cationic charge
provides a very high cationic charged density for attracting
and firmly bolding the pigment particles.

The high purity chrysotile asbestos can be provided in
several forms, particularly useful in forming the pigment
dispersion in accordance with the invention. The final form
of the fiber in the pigment dispersion is preferably a total-
ly liberated, colloidal form. This is usvally achieved with
tbe particular high purity, short fiber chrysotile asbestos
of interest which has an ultimate fiber yield of at least
85%, e.g. B5-95%. Capadian chrysotile asbestos fibers,
as represented by Canadian 6-D-20 (see Example IX) is
only liberated to ap extent of about 25-40% ultimate
fiber yield under the same conditions.

Ultimate fiber yield is determined by pulping 3 grams
asbestos in 250 ml. of tap water at high speed in a Waring
Blender for 3 minutes. The pulp is washed into a beaker
to a final volume of 300 ml. The pulp is dispersed, de-
canted, flocculated, dried and weighed. Percent ultimate
fiber yield is the supernate chrysotile asbestos filter cake
weight times 3 divided by the 1otal weight of the two cakes
times 100.

The filter cake of liberated asbestos fibers in accordance
with this invention is a lightly compacted, essentially non-
agglomerated product which is readily redispersible in
water with conventional mixers to form an aqueous dis-
persion containing liberated fibers.

In the first step of making & high quality paint formu-
lation in accordance with the invention, a dispersion of
pigments is prepared. The pigment dispersion can contain
varying amounts of the pigmented asbestos usually rang-
ing from 1% to 25%, preferably 5% to 10%, of the total
solids of the dispersion, depending on the water demand
of the various components of the system, the properties
desired for the final paint composition and properties de-
sired for the final paint film. The vnpigmented high purity
chrysotile asbestos fibers have a water demand of about
480% while the pigmented fibers have a lower water de-
mand depending on the quantity and type of pigment.

The demand for pigment in terms of cationic charge is
preferably completely or totally satisfied by anionic pig-
ments. The high purity chrysotile asbestos fibers develop a
total positive charge which must be completely balanced
by combining with a total negative charge which is for-
pished by the anionic pigment, resulting in electrostatic
bonding of anionic pigment along the length of its fibers.
It has been found that in order to completely satisfy the
cationic cbarge on the asbestos fibrils, it is necessary to
employ a ratio of at least pine times anionic pigment to
asbestos, by weight. Thus, in totally liberated or discrete
form, the ,_gsl;)cslos fibers or fibrils can cofloc ar satidy
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about 9 to 10 times the weight thereof with anionic pig-
ment.

The fibers may be totally pigmented with a primary
hiding pigment having high efficiency and providing
opacity such as rutile titunium dioxide. Anatase titanium

form a filter cake containing 40-60% asbestos fiber which
may be optionally dried with tumbling in & rotary Jrier
to a homogeneous product having & solids content of 80—
90% asbestos. Again, the pigment dispersion can be
formed by adding the total pigments at one time 1o the

dioxide may be used where chalking is desired. Other 6 dispersion of fibers, with blending or separately predis-
anionic hiding pigments comprise zinc sulfide, zinc oxide, persing the hiding pizment such as rutile titania before
basic silicate of white Jead, lithopane, iron oxide or anti- adding the remaining pigments and blending to form the
mony oxide. Any combination of these hiding pigments pigment dispersion.
may be utilized. In another procedure in accordance with 39 A series of experiments were run to determine the criti-
the invention to be discussed below, the fibers may be cal pereent fiber that could be provided in a reduced water
pigmented with a mixture of anionic hiding pigments or content chrysotile asbestos filter cake that is readily dis-
a mixture of anionic hiding and extender pigments. Typi- persible with conventional mixers svailable to most paint
cal extender pigments and the amounts in percent by processors, rather than the high shear and high horse-
weight in which they may be present are provided below. 15 Power mixers necessary to completely disperse the pre-
These extender pigments may be combined as desired for titanated pellets. Standard interior latex paints were pre-
8 particular end result. pared according to the formulation of Example 4 with
1. Calcium carbopate (whiting) 0 to 25% ;a;:lh of thleasl:lﬁlm;l c;lk:s.s'l'he results are tabulated in the
2. Hydrated aluminum silicate (clay) 0 to 25% ofiowing lable and F1G. 3.
3. Magnesium silicate (talc) 0 to 8.5% 20 TABLE II.—LATEX PAINT CONTAINING
4. Silicon dioxide and calcium silicate (silicas) 0 to 4.5% FILTER CAKE
5. Potassium aluminum silicate (micas) 0 to 6.5% Latex Paint of
6. Other pigments including barium sulfide, bentonite, Filter Cake— Example 4—National
magnesium aluminum silicate and various organic and Asbestos Weight Percent Standard Grind No
inorganic and crystalline pigments. 25 a1 6
The hiding pigment such as titanium dioxide, and the 35 . - 5.6
extender pigments such as clay and calcium carbonate, 75 ———- 45
exbibit an anionic or negative charge when dispersed in - 45
water as result of attachment of hydroxyl groups to the 30 96 ———— — 4
pigment, and hence are termed “anionic™ pigments herein. Wrinkling was evident at about 91% solids leve! in
. Total pigment present in the paint composition of the the filter cake, and above, indicating incomplete fiber
invention can range from about 4 to about 65% by libsration and therefore the presence of available cationic
weight. Anionic hiding pigments are present in an amount charge which causes coagulation of the anionic latex.
generally of about 4% to 25% by weight, or‘higher.‘ The 35 Unexpectedly, the filter cake can be dewatered to a
preferred hiding pigment due to its efficiency in providing level as high as about 91% by weight of asbestos and still
opacity is rutile titanium dioxide. Other biding pigments maintain an adequate grind of 4.5, corresponding 10 less
poted above may be present 1o replace a partor ali of the  than 2 mils, in the resulting latex paint, indicating fairly
rutile titanium dioxide. ) good liberation and noncompaction of the fibers into bun-
_Referring now to FIG. 3. several processes for forming 40 gjes 1y i however, preferable to maintain the asbestos
pigment dispersion containiog coflocced pigmented as-  content of the filter cake from about 80 t0 90% to provide
bestos are jllustrated. In the pellet or open fiber process finer finish paint films. The 80 10 905 asbestos filter cake
(1), a dilute liberated asbestos slurry such as a slurry con- product affords substaniial absence of wrinkling as well
taining 2.5% asbestos is blended with an anionic biding . @s adequate grind of less than 2 mils for the latex paint
pigment such as rutile titanium dioxide. Oppositely 45 jn which such filter cake is incorporated, and is otherwise
charged asbestos fibers and titania particles are attracted a very desirable commercial form of asbestos since the
and bond to each other to form a coflocced product as water content thereof is sufficiently low to minimize ship-
illustrated in FIG. 4 which shows the fibrils 10 having  ping costs and it is a form readily available for dispersion.
particles of titania 12 electrostatically attached along the The dispersion containing the dispersed pigmented as-
lengih of the fibers 1o form a predispersed product. In the 60 pegios is incorporated into a lalex paint which is defined
pelict, and open fiber process, the ratios of materials are as a paint in which water is the principal diluent. The
adjusted to form a product containing from 1 to 90% nonvolatile portion of the paint is between 30 and 80%
titania, suitably about 35% titania, though the asbestos while the pigment volume concentration (PVC):
is capable of holding up to 9 times or more, eg. 91 10 .
times, its own weight of pigment. The coflocced slurry is 55 i pigment volume %100
dewatered, extruded into pellets and dried in a rotary pigment volume + vehicle volume
dryer. The dried pellets can be milled to form an open is between about 155 and 80%. The paint may optionally
fiber form_of the product. also contain binders, solvents, thickeners, surfaciants and
The paint formulator may predisperse the pellets or. various other additives. Exemplary materials for each
open fiber in water with a high shear mixer to form a 60 component with a suggested percentage basis based on
hbera'te.d slurry of the partially titanated asbestos. The the total weight of the paint are provided below. These
remaining pigments are then added, continuing the high ingredients are understood to be exemplary and are not
shear mixing to fo_rm the ﬁn_al pigment dispersion. The intended to any way limit the invention, it being under-
separate dispersion in water with high shear mixing better stood that alternate malerials can readily be subslituted
assures complete liberation of the fibers, 1o form a paint G5 for those sugpested.
l.lavmg a fine grind. Alternately, the remaining pigments A general procedure for formulating paint compositions
in water can l?e added directly to the pellet or open fiber, according to the invention is to first charge all liquid
n.nd mixed with 'hlgh shear 1o form the pigment disper- ingredients including optional thickeners, and optionally
sion. Thg dnspe_rsaon of the high purity chrysotile asbestos including a portion of the vehicle, especially in the case
is matgnally sided by reducing the pH of the slurry to 70 of modifier vehicles. The charge is thoroughly mixed and
the acid range, preferably from about 4-5. An electro- the solids namely, the anionic pigment and cationic as-
static condition in the slurry under these conditions pre- bestos fibers, are then added under high shear dispersion.
vents the fibers from reagglomerating. In the case of anionically charged vehicles, such as an-
In the ﬁllcr_cake process, (II), the dilute liberated as- ionic resins, the presence of the cationically charged as-
bestos slurry is dewatered in a vacuum frame press to 75 bestos renders it pecessary for prepigmentization of the
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asbestos to completely satisfy this cationic charge, before
sddition of the anionic vehicle; otherwise, coagulation
of the anionic resip will occur as result of the combina-
tion of anionic resin with unsatisfied cationic charge on
the asbestos. Nonionic vehicles, e.g. nonionic resins, can
be udded at any stage of the monufacture.

The diluent concentration is preferably maintained be-
tween about 20 to 70%. While water is the primary and
predominant diluent in a latex paint system, solvents for
modifying resin vehicle may also be present. The per-
centage range also includes the water present in such
vehicle portion.

Substantial thickening of the paint is provided by the
fairly high water demand of the asbestos. In some cases,
sccondary thickeners need not be present. However, in
most cases, the viscosity of the paint can be adjusted to
the desired range of 60 to 125 K.U. preferably 80 to 10S
K.U,, by including 0 to about 4% of conventional thick-
eners such as water soluble cellulose derivatives, e.g. cel-
Julose ethers or esters, for example, hydroxyethyl cellu-
lose, methyl cellulose, and carboxymethy! cellulose. Other
types of malterials can also function as thickeners such
as carboxylated polyacrylic acids, sodium alginate, ben-
tonite clays, a polymethylvinyl ether reaction product
with maleic anhydride, and polysaccharides. The expres-
sion “K.U.” refers to Krebs units, a measure of viscosity
which is conventionally used in the paint industry, and
is determined with the Krebs-Siormer viscometer, as de-
scribed in the brochure of the Arthur Thomas, Co., Phil-
adelphia, Pa., “Directions for Use of Stormer Viscosim-
eter,” published 1948.

Surface active agents which function as surfactants and
dispersants can be present in the range of about 0.1% to
4% by weight of this composition. These ingredients wet
the surfaces of the particles and stabilize the emulsion
or colloidal system. Usually only apionic and monionic
compounds are utilized in latex paints and preferably a
mixture of these types of surfactants is utilized. Many
diverse types of surfactants which are commonly used
in the formulation of latex paints are suitable for use in
forming the pigmented asbestos Jatex paints in accordance
with the invention.

Exemplary anionic surfactants are saponified fats, sul-
fonated materials such as fatty acid esters, monovalent
slcohol esters of fatty acids. fatty acid amides, fatty acid
nitriles, fatty aldehydes, secondary alcohols, or aromatic
bhydrocarbons. Other suitable anionic surfactants are al-
kali sulfonates of alcobols baving 6 or more carbon at-
oms, aminopolycarboxylic acids and the condensation
products of fatty acid chlorides and amines.

There are fewer non-ionic compounds commercially
available. Exemplary non-ionic surfactants are saponines
and their derivatives, the condensation products of ethyl-
ene oxide with fatty acids and their derivatives or with
phenolic compounds baving a side chain.

Coalescing agents can be provided in an amount of 0
to 4.5% as needed. Coalescing agents aid in film forma-
tion during the drying cycle. They are solvents for the
vehicle and eventually evaporate from the paint film.
Typical coalescing agents include plasticizers such as di-
butyl phthalate, glycols like hexylene glycol, glycol-ethers,
and certain alcohols.

Freeze-thaw stability is an important property for
paints stored in cold climates. Glycols such as ethylene
glycol, diethylene glycol and propylene glycol are added
in an amount of 0 10 4.5% 10 iosure freeze-thaw stability.

Latex emulsions, e.g. an apionic, nonionic or cationic
latex, and various modifiers therefore, can be provided
in an amount providing about 5% to 50%, preferably
about 5% to 25%, by weight of resin solids in the paint
composition. Latex emulsions can be comprised of many
polymer types, and commercially available emulsions con-
tain 30% to 70% by weight resin solids in the form of
nonvolatile polymer. The polymer generally employed
according to the invention contains an ethylenically ua.
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saturated polymerizable vinyl group. The polymer func-
tions to bind the pigment particles together and to bind
the paint film 1o the substrute. Generic types of suitable
latex emulsions und polymers are listed below:

1. Polyvinyl acetate homopolymer latexes.

2. Vinyl Acctate—acrylic copolymer latexes. The
acrylic portion includes but is not limited to ethyl acryl-
ate, isobuty! acrylate, methyl methacrylate, N-butyl
acrylate, methacrylic acid, N-methylol scrylamide,
acrylonitrile, 2-ethyl hexyl acrylate, and acrylic acid.
Furthermore, these ctpolymers may contain itaconic
acid, styrene, butadiene, ethylene, vinyl chloride,
maleates, and fumarates. Specific examples of such poly-
mers are the copolymer of viny! acetate and butyl acry-
late, vinyl acetate and 2-ethylhexy! acrylate, vinyl acetate
and dibutyl maleate.

3. Acrylate Latexes—The acrylate latexes may contain
any combination of acrylate and acrylic monomers noted
above in vinyl acetate-acrylic latexes, except for vinyl
acetate. Specific examples of such polymers are the co-
polymer of ethyl acrylate, methyl methacrylate and meth-
acrylic acid, and the copolymer of butyl acrylate, methyl
methacrylate and acrylic acid.

4. Other latexes include polymers of styrene-butadiene,
styrene-acrylic, acrylonitrile-butadiene rubber, butadiene
rubber, and ethylene-vinyl acetate, vinylidene-chloride,
and acrylate-viny] chloride polymers.

It will be understood that the proportions of comono-
mers in the above described copolymers can be varied
as desired and as well understood in the art, to obtain
the desired properties. Thus, for example in the copolymer
of vinyl acetate and butyl acrylate the monomer propor-
tions can range from 90 to 75% vinyl scetate monomer
and 10 to 25% butyl acrylate monomer; and in the co-
polymer of ethyl acrylate, methyl methacrylate and meth-
acrylic acid, the proportions of monomers can range -from
40 to 70% ethyl acrylate, 20 to 35% metby] methacrylate
and 0.5 to 3% methacrylic acid.

Latexes containing combinations of the above resins
can also be employed, such as & combination of vinyl
acetate homopolymer and copolymer of vinyl acetate and
butyl acrylate.

The resins in the above latexes in the presence of
anionic surfactants generally achieve an anionic charge.
This is due to the polymerization of the monomers to
form the resins, in the presence of such surfactants carry-
ing an anionic charge. Polymerization can also be achieved
in the presence of ponionic and cationic surfactants, in
which case the resulting resins are either nonionic or
cationic in nature. However, because of the cationic
charge of the chrysotile asbestos fibers, the anionic latexes
generally employed to the major extent in Jatex paints,
must be added to the dispersion of the chrysotile asbestos
fibers after addition thereto of the anionic pigment in
order to completely satisfy the cationic charge of the
fibers with the anionic charge of the pigment, prior to
addition of the anionic latex, to svoid coagulation, as
noted above.

Any of the above latexes may be modified with or-
ganic solvent based binders or oils which may be of the
drying or nondrying type. These modifiers in turn may be
emulsified. Modifiers may comprise from 0 up to 70% of
the vehicle solids in a given paint in which water is the
principle diluent. Suitable modifiers are the oils such as
linseed oil, tung oil, safflower oil, tall oil rosins or tall
oil esters. Resin modifiers comprise alkyd resins, epoxy
resins, vinyl resins, acrylic resins, silicone resins, phenolic
resins, ester gums and cellulose resins.

Various miscellaneous ingredients may be present in
an amount of 0% to 4% by weight. Included in this
category are defoamers which may or may not contain
silicones and fungicides, of the mercuric and non-mercuric
types. Driers for the solvent based modifier such as co-
balt, zinc or magnesium paphthenates or phthalates may
also be provided when needed. Other various materials
A N Nl
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may be incorporated for special purposes as are well . Material: Pounds

known in the art. . NOPCO NXZ ... 2
Generally the paint composition of the invention in- CMP Acetate . 0

¢cludes, in addition to the dispersion of the pigmented Ti Pure R-960 2425
asbestos and latex, additional optiona! components, par- 5 ASP 170 Clay 100
ticularly thickener, surfactant, e.g. anionic surfactant and VICRON 25-11 ceea 1447
coalescing agent. Water ...... - 151

A series of paint formulations were prepared by first NOPCO NXzZ 2

charging in order, water, thickener, surfactant, fungicide, NAT-1 (55%) 287
frecze-thaw additive, coalescing agent, and about ¥ of 19
the defoamer, and mixing for S minutes at low speed. Total --e 1202.9
Thereafier, the TiO; was added and dispersed until a
desired dispersion was achieved. Mixing speed was in- EXAMPLE 11
creased. The remaining pigmgnls, inclufiing calcium car- Material Pounds
bonate, clay and the high purity chrysotile asbestos fibers, 15 Water oeeeeeeo. e eecee——on 306
were then added and mixed at high speed 1o form a pig- Bentone LT ___ 4.3
ment-asbestos fiber dispersion. The latex and remainder TAMOL 731—25% ACHVe e oo oeoeee . 3
of the defoamer were then added 10 the pigment-asbestos VICTAWET 35B ___ 57
fiber dispersion at low speed. Agitation should be con- ADVAWET 33 ____ _ 4
tinuous and each ingredient dispersed before the next is gg Ethylene Glycol oo ___ oo 15
added. o . ) Buty! Carbitol Acetate .________.________ 15

The chemical identification of each ingredient by type, NOPCO NXZ . ___ 2

formula and function is provided wherever possible. The CMP Acetale oo ooomne o 0.5
asbestos utilized in each case, except for Example 9, was Ti Pure R-960 - 228
bigh purity, short fiber chrysotile asbestos in the form g5 ASP 170 Clay __._ 100
of Calidria asbestos as either dispersed unpigmented filter VICRON 25-1) oo 112
cake or in pretitanated pellet form, as indicated. The CG 135 e 50
ingredients utilized in the formulations are provided in Water ____ —_— _ 131.8
the following table, and the examples follow thereafter. NOPCO NXZ 2

30 NAT=1 (55% ) et ceeceeemeeeeaen 287
Total ... S 1263
TABLE 11
Funcdon Material Generic type as EXAMP}' E 1l
- Material Pounds
P alcvensi . TIIoTIs Bewwone LF. 1100 g""‘"::gz modined Water _ ] 306
L) : Bentone LT oo oo 4.3
surfsctant.. TAMOL 73l...... al le
Aiomic mutacttar. ‘T,‘c‘;i'; ’;fr - ﬁuugc::&?:’rﬁi:z " TAMOL 731—25% Active - ooomomo oo 3
- AT .

SR S SITITEEERS DVAWET®. .. Pa Tl 40 VICTAWET 35B 5.7
:°’“°“‘§n. ;h :m IT o Felml e ADVAWET 33 ... ‘4
C::;:n't‘.’:::::: Bul;l wgn?lo """ Monoether of diethylene Etbylene Qlyco] 13

scetate. glycol. Butyl Carbitol Acetate oo oo _____ 15
Defosmer. .._...... NOPCONXZ.... 0.1% 8. NOPCO NXZ 2
Fungiade.......... CMP acetste...... Chloromethoryacetosy = NUFLU NAL ...
mercuripropane. 45 CMP Acetate 0.5
Riding plgment. ... ure R-960. ... T0;. Ti Pure R-960 22§
Extender pigrment.. ASP 170 clay...... Eeobnewy. = 2 JUE R0 e e
DOueererennnnn VICRON 25-11... Csiclum carbonate. ASP 170 Clay ___._.. 100
Extender pigrment, CG W0........... Bigh purity chrysotile. VICRON 25-11 112
asbestos == ==

Extender pigment, CO 13S........... Bigh purity chrysotile, pius CG 135 (51%) moe oo - 98

tlanated asbestos. 85% Ti0,, Water 83.8
Extender pigment, CQ 100........... 40 10 505, solids. 50 - cecrccrmcccmn e~ .

flter cake. a S5 solids. NOPCO NXZ oo 2
Erender plgment, COIB........... 4010 85% to NAT-1 (55%) eccooean-. - 287

cake, —

Total 1263
Late: emulsion..... NAT-1 (357%)..... Cobpuo‘lyimer o{‘ v‘ln(yl nl’ut,n)e and 55
) PY UCAR-10 (587;). Vl(nyl:‘ l‘:‘l’.:{e Bomopolymer EXAMPLE 1V
D o1 T, UCAR-370 (40%). Acrl;glcozgﬁlsion containing Material Pounds
copolymer :{h'.‘rhy-lufm::fd' L S 315
:::IILn'Uc ul? (lf\ionlc). Bentone LT «..___.__. 43
o1 u:o_dg;drié.; ..... ;:'101-:‘4 e(?ls") Bodt:d:‘go;g;m:uwn. TAMOL 731—25% Active oo oo oo. 3
Tﬂfck)en ...f.:::: Cdiome QP-i&;i: Ap:yzmxy ethyl cellulose. VICTAWET 35B 3.7
ADVAWET 33 4
Etbylene Glyco! 15
, Buty! Carbitol Acetate o oooeeooo. . 15
65 NOPCO NXZ _.._._. - 2
CMP Acetate __ .. _______ . 0.5
EXAMPLE 1 Ti Pure R-960 - oo, 2428
Material: Pounds ASP 170 Clay oo oL 100
| o4 11 225 VICRON 25-11 e oeeee 112
Bentone LT oo i 5.5 7 CG 100 (46.5%) .___. 70
TAMOL 731—25% Active oo ... 3 Water 85 ____.__ —— 85
VICTAWET 35B ... - 5.7 NOPCO NXZ ___ 2
ADVAWET 33 __ ... 4 NAT=1 (55% ) e oo 287
Ethylene Glyco! —— eeee 18
Buty! Carbito] Acetate oo _oo_o - 15 78 Total ._. ——- 1263
a =~ mn [ ong
A3C000
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11 12
EXAMPLE 1VA ) ) EXAMPLE VII
Material Pounds Ml!er‘:’a.l‘:u ’ Pc;u’n’ds
TAMOL T31-25% Adine ¥ Benione LT 43
VICT AWET-;SB """" mom—— 69 & TAMOL 73]—=25% ACHVE cmcevccevacces 3
ADVAWET 33 48 VICTAWET 35B 87
Ethylene Glyco! 15 nglg:’g ”l ,;
Butyl Carbitol Acetate 15 B Yl Carbi Y‘;°A = 15 !
NOPCO NXZ 2 NOPCO NXZ orons 2 '
CMP Acetate 0.5 10 CMP Acctate 0.5
Ti Pure R-960 242.5 Ti Pure R-960 2428
ASP 170 Clay - 100 A|SP 1’;0 a 100
VICRON 25-11 - 93.7 VICRON 3 sy
CG 100 (46.5%) .- 1074 N 25-11 -—-e 112
Water - 4 185 CG 100 (46.5%) 70
NOPCO NXZ --... 2 ":’a‘;'co Nz ‘°g
NAT-1 (55%) eee- 28BS
UCAR-130 (58%) 2n
Total - 1160.8 % Total ... 1263
EXAMPLE V Material: EXAMPLE VIII Pounds
Material Pounds y e:’»\m’er c;ulx;
315 .
g,e::;ne.l:i'"“ © Bentooe LT 4.3
eniont L0 w--woe-o- . i ] TAMOL 731—25% ACUHVYE cececcrccccccae 3
TAMOL 731—25% ACUHVE ccmecacacaae 2 , VICTAWET 35B 7
ng:“:fg ;;B + ADVAWET 33 4
Etbylene Glycol . 15 Do) Carbitor Acsisie 15
Butyl Carbito! Acetate 15 30 NOPCO NXZ 2
NOPCO NXZ .... 2 CMP Acetate 0.5
CMP Acetate - 0.8 Ti Pure R-960 2‘2-5
Ti Pure R-960 ... 2428 ASP 170 Cla - 100.
ASP 170 Clay - 100 VICRON 2511 - 112
VICRON 25-11 ... - 112 g5 CG 100 (46.5%) 70
gt P B :
§2$C?(§g) 212 Ammonium H;droxide ................. 2
on_'“ (65%)"“" _____ 61 €0 UCAR 370 (46%) - 343
Total 1265
Total -- - 1263 EXAMPLE IX
EXAMPLE VI Material: Pounds
Material: Pounds 45 Water - 2250
Water . e 315 Bentone LT - 4.3
Bentone LT 43 TAMOL 731—=25% AClUVE ccceacunaaca- kX
TAMOL 731—25% ACHVE wovememeemmne 3 N VAWET B mmmmmmmemmemmmee e Y
VICTAWET 35B - 5.7 Eilans feleany TTTTTTTEmSoSmSsosesses y
DVAWET 33 4 60 Ethylene Glycol ... .- 15.0
2 oo Glyeol 5 Butyl Carbitol Acetate 15.0
- ---- NOPCO NXZ cccecconmmcommnnmnnnnman 2.0
Butyl Carbito} Acetate o cevcacancaenes 15 CMP ACetale ooeoeeecoace 0.5
NOPCO NXZ . --- 2 Ti Pure R-960 242.5
CMP Acetate 0.5 55 ASP 170 ———— 100.0
Ti Pure R-960 ... ———- 2425 VICRON 25-11 e cccceeemeeee 1122
ASP 170 Clay ... 100 Cenadian Asbestos 6~-D-20 (Canadian No.
VICRON 25-11 ... 112 6 shorts) .. - 325
CG 100 (46.5% ) --- 70 Water o cmcceceeeea 326.0
Waterl cevee- 90 gp NOPCO NXZ ———— 9.0
NOPCO NXZ . 2 NAT-1 . .- - 285.0
NAT-1 (55%) 216 L 93.7
Polytex 611 Q (60%) 66 Total . SN 139
The properties and cbaracteristics of the latex paints
Total - -—-= 1263 and dried films are listed in the foliowing table.
TABLE
1 1 11 IV IVA v Vi VIl v X
Example:
Viscotty (K. Ueueeeceee N0 123 ee-7 -8 08 s o u2 150
Reflectance. ... 0 ol ol 9l .8 w0 ) v i [
PVC (peroent).. 53.0¢ B3.04 B304 5306 8245 B304 BI04 8304 .04 3. 04
Contrast ratio. . . ow? OVi3 098 Owis Oved Ows? 0w 0wy 0.vis 0.v4
Bolids (Percent). .87 24 8245 8248 8.5 5245 8245 5245 5245 “®.23
Yield ( 100 308 108 108 () 108 108 108 108 123.0
N.B. grind No_..C 7 «5 [] [ 86 56 546 54 [ 0
4N N -
A VRS C' G
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13
DISCUSSION

Example 1 is a typical interior latex paint formulation
(53.05: PVC, 54.9% Solids) which provides a standard
measure of reflectance (91) and opacity (contrast ratio
0.967) for a 242.5 pound leve! of rutile titanium dioxide.
The pigments in this system require 150 pounds of water
to be properly dispersed icaving 226 pounds of free water.
Since the asbestos has a water sorption of about 480%,
the quantity that can be added is a function of the dif-
ference in water demand between the asbestos and the
pigment it is replacing as well as the free water available,
The lowered amount of free water lowers the amount of
thickener required and this improves the flow and leveling
rheology of the paint. Usually around 1-25%, preferably
7-20%, of lotal pigments can be replaced with the high
purity type chrysotile asbestos (HPTCA).

The water demand of the asbesios and therefore the
level at which it could be incorporated into lstex paints
could be modified by treating the product with agents,
which induces hydrophobicity, such as fatty acids and
their derivalives, silicones, silanes and various other ma-
terials. ‘

A dry titanated asbestos (35% TiO;) in pellet form was
predispersed and then incorporated into the formulation
of Example 2 at a 50 pound level, replacing 32.5 pounds
of calcium carbonate and 17.5 pounds of the original
charge of Ti0,; which is now contained on the titanated
fibers. The reficctance remains at 91 and the contrast
ratio was 0.973.

Thbe asbestos has in effect predispersed the TiO; elec-
trostatically along the fibers, thereby increasing its opacity
when incorporated into 8 coating. The high brightness is
quite unexpected. Asbestos bas & 72% G.E. brightness
and with replacement of a portion of a high brightness pig-
ment this lower brigbtness material would be expected to
substantially lower the reflectance of the resulting paints.
The maintenance of bigh brightness is further indication
that the asbestos fibers are electrostatically coated with
the high brightness aniopic pigments which hide the gray-
ness of the fibers.

There were several indications that the fibers were pot
completely liberated. The grind reading decreased from
7 to 4-S indicating the presence of some fiber bundies.
The film was slightly grayer indicating some of the fibers
are not completely pigmented and the surface wrinkled
slightly indicating that cationic charge was available to
coagulate the latex. Both of these latter effects could be
due to compaction which prevents pigment deposition to
satisfy the cationic surface charge of the fibers.

Example 3 is identical to Example 2, except titanated
filter cake (51% solids) was substituted for the predis-
persed pellet and the water adjusted for the filter cake
water component. The film bad a reflectance of 91 and
a contrast ratio of 0.978. The grind reading improved to
6 and no wrinkling was evident. Thus, the filter cake prod-
uct is in a more available form, can be dispersed with
conventional equipment and provides & finer grind sur-
face.

In Example 4, the filter cake (untitanated 46.5% sol-
ids), and the titanivm dioxide are added separately to
the pigment dispersion. The reflectance is again 9] and
the contrast ratio is 0.978. This demonstrates that the
asbestos fibers are in fact coflocculating with the anionic
pigments during paint manufacture.

The fibers are coflocculating with more than the titani-
um dioxide and the extender pigments are filling in the
available spaces on the fibers. The pigment demand of the
totally liberated fibers is about 900 to 1000% by weight.
In Example 4A, the amount of filter cake was increased
10 50 pounds. The resultant paint gave a grayish appear-
ance when compared to the paint of Example 4. Only 342
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(680%). Consequently, & portion of the asbestos fiber re-
mained uncoated giving a discolored film.

The refiectance decreased to 88 as compared to 91 for
Example 4. The contrast ratio was 0.983. Contrast ratio is
defined as reflectance over a black substrate divided by
the refliectance over a white substrate. The reflectance
readings stated in this application are tested over a white
substrate. Therefore, paints with a lower reficctance will
be grayer and bave a higher contrast ratio although the
opacity may actually decrease as is the casc in Exam-
ple 4A.

The pigmented asbestos is compatible with diverse types
of latex systems as well as oil and epoxy modified emul-
sions as shown in Examples S to 8. In each case, stable
paints were prepared having acceptable application and
working properties.

Example 9 is an attempt to prepare a8 similar latex
paint utilizing Canadian Grade No. 6-D-20 ghorts as-
bestos. It failed in every possible desired criteria. The
Canadian asbestos could not be dispersed and gave a
grind reading of 0 which is equivalent to & grind of no
less than 4 mils, whereas the paints of the invention bave
grinds between 0.5 and 2.0 mils, equivalent to a grind
number of 4 to 7, and preferably less than 2 mils.

The Canadian asbestos could not be liberated or pig-
mented since the film was very gray and the surface
wrinkled indicating remaining available cationic charge.
The high viscosity is also indicative of available cationic
charge. The water content was substantially increased and
the solids dropped to 48.3%, yet the viscosity was still
150 K.U. A premium quality finish paint must have a
viscosity between about 70 to 125 preferably 80 to 11§
K.U. The random length Canadian No. 6-D-20 asbestos
fibers are incapable of complete liberation and do not
cofloc with anionic pigments to form totally pigmented
products in which the cationic charge of the fibers is
satisfied.

The following are additional examples illustrating the
invention.

Ezxample EKiample EKiample
X &l XPII
Oparts 83 10
ot Celei
asbestos  asbestos asbestos
Ingredisnts:
Water, [ ] 60 [
Cellosize QP=4400. . ..ccceeenacen 0.8 Qs [ ¥ ]
Tamol 73...... e a0 60 a0
Victawet 35-B e 1.4 11.4 11.4
Advawet 53, . 80 80 80
Nopeo NXZ....ceveeeeercancnee 40 40 4.0
Tipurs R-000......ccommeecennn 5760 576.0 870.0
Asbastos CO 100 fiiter cake
[C DAL T U R, 145.8 154.0 131.0
Ethylene glyml 30.0 30.0 .0
Butyl carbitol acetate 2.0 90.0 0.0
UCAR-IX......veae 3 [~ ) 00, 7
Physical properties:
Viscosity (K.U)ecececconnscsone ] n nu
Rafiect. [ 928 ]
PVC (percent) 43.04 .18 6274
Contrast ratlo....... - 0. 9785 0. 97%0 0. 9785
Total solids (Pearcedl)eeccecacens 49.08 4.9 49.20
Yield (galions).. 161 162 160
N.B.griad NO..caaaceccacnnene [ [} []

Referring to Examples X, XI and XII the viscosity of
65-78 for all of these compositions is within the usable
range. As 10 reflectance, however, it is noted that Ex-

N/

pounds of the preferred anionic pigments are available 75 unplﬁ X mdgﬂs\v"h ratios of pigment 1o asbestos of
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15.
9 to 1 and 10 to 1 respectively have the same high re-
fiectance values of 93, whereas Example X1, with a ratio
of 8.5 pigment to 1 part asbestos, and below the 9 to 1
Jower limit of the invention paint composition, hss &
Jower refiectance of 92.5, and hence a lower brightness

8,838,085

consisting essentially of about 4 to sbout 25% anionic pig-
ment, and said paint composition having a grind Jess than
2 mils.

3. The paint composition according 1o claim 2 in which
the polymer is selccted from polymers of nt leaxt one

as compared to the paints of Examples X and XIL 8 monomer selected from the group comnisting of vinyl ave
Also, it is noted that Examples X and XII bave a con- tate, ethyl acrylate, isobutyl acrylate, methyl methacrylate,
trast ratio of 0.9785 whereas Example XI, having a pig- N-butyl acrylate, methacrylic acid, N-methylol acryl-
ment to asbestos ratio of 8.5 10 1, has a reduced con- amide, acrylonitrile, 2-cthylhexyl acrylate, acrylic acid,
trast ratio of 0.5730, indicating that opacity and hiding 3q itaconic acid, styrene, butadicne, ethylene, and vinyl
power at a pigment to asbestos ratio of 9 to 1 or greater, chloride.
are st a maximum for a given quantity of hiding pigment 4. The paint composition according to claim 2 in which
to asbestos, and such contrast ratio remeins at such maxi- the polymer is polyvinyl acetate.
mum with increase in the ratio of pigment to asbestos §. The paint composition according to claim 2 in which
above 9 to 1, whereas such opacity and hiding power un- ;g the polymer is a copolymer of vinyl acetate and an acrylic
desirably decreases at & ratio of pigment 10 asbestos be- ester.
low91to 1. 6. The paint composition according to claim 2 in which
Io summary, the particular high purity chrysotile as- said pigment includes a mixture of anionic hiding pig
bestos in accordance with the invention can be com- ment and anionic extender pigment.
pletely liberated and can in this form completely cofloc 20 7. The paint composition according to claim 2 in which
with at least 9 times its weight of anionic pigment, usually the polymer is polyviny! acetate, and said pigment in-
900% to 1000% by weight of anionic pigments. The pig- cludes a mixture of tilanium dioxide, kaolin clay and
ments are dispersed along the length of the asbestos fibers calcium carbonate.
and hide the relative grayness of tbe fibers, increasing 8. The paint composition according to claim 2 in which
opacity. The opacity difference is quite dramatically dis- g the polymer is a copolymer of vinyl acetate and butyl
played with 1.5 mil films are observed on a hide chart. acrylate, and said pigment includes a mixture of titanium
The physical nature of the colloidal fibers with ap aver- dioxide, kaolin clay and calcium carbonate.
age L/D ratio of 200 provides reinforcement by the 9. The paint composition according to claim 2 in which
whisker effect and improves the structural integrity of the the polymer is a copolymer of ethyl acrylate, methyl meth-
paint film. The film has a high tensile strength apd can gq acrylate and methacrylic acid, and said pigment includes »
experience large changes in substrate dimensions before mixture of titanium dioxide, kaolin clay and calcium car-
the film cracks or fails. The durability, scrubbability and bonate.
service life of the film are considerably enhanced. . 10. The paint composition as defined in claim 3, includ-
Another desirable result is the degree of pigment dis- ing a thickener, a surfactant and a coalescing agent.
persion attainable when the asbestos in filter cake form 3s 11. A method of forming an agqueous emulsion latex
is incorporated into latex paints. The prior available dry paint composition containing, by weight, about 20 to 70%
Canadian fibers were limited to a maximum dispersion or aqueous diluent, about 5% to 50% by weight of anionic
grind of 3.5 mils while the filter cake yields a dispersion latex resin solids comprising a polymer of an ethylenically
or grind of 1.2 mils. This is the first material which allows  upsaturated monomer containing & polymerizable vinyl
the use of asbestos in premium interior and exterior paints. 40 BTOUP, and pigment, the steps comprising: L.
It is to be understood that only preferred illustrative em- dispersing in water, high punty, liberated, cationic
bodiments of the invention bave been disclosed and that chrysotile ‘asbestos fibrils baving an ultimate fiber
. e . . . yield of at least 85%, a surface arca of about 60 to
numerous substitutions, alterations and modifications can 80 meters?/gr flect fatl 72 and
dily be .practiced by those skilled in the art without 3/gram, a reficctance of al cast 72w af
readily be -p cad Y . h Py a magnetite content below 0.8% to form 8 colloidal
departing from the spirit and scope of the invention as de- suspension;
fined in the following claims. adding anionic pigment to the suspension in an amount
We claim: . . . ] of at least nine times the weight of the asbestos 10
’ 1. An aqueous latex emulsion paiot composition having electrostatically cofioc and bond said pigments along
/ a fine grind and capable of forming a film of high bright- g the length of said asbestos fibrils and to completely
ness and good opacity, consisting essentially of, by weight satisfy all of the cationic charge on said fibrils;
\ of said composition, forming a pigment dispersion containing said pigmented
- about 20 to 70% aqueous diluent; asbestos fibrils; and then
about 5% to 50% of latex resin solids consisting essen- adding said avionic latex resin to the pigment disper-
tially of a polymer of an ethylenically unsaturated 5§ sion and blending to form an intimate dispersion hav-
monomer containing a polymerizable vinyl group; ing a grind less than 2 mils. ) . . .
about 4 to about 65% of pigment, said pigment includ- 12. The metbod according to claim 11 in which the
ing anionic pigment; and polymer is selected from the group consisting of polym_en
s colloidal suspension of pigmented asbestos consisting ?nf;lolfea:;n‘;?c ::;:?:n e:l;;lfc:ec?y{::n ?:;bﬂ;‘llp .i:;,'l’;::
;'s;emxahly D‘.“ .eﬁe;twe :.‘imu:l otf Shggt'.l‘"ﬁb gurny. 6o methy! methacrylate, N-butyl acrylate, methacrylic acid,
iberated, cationic chrysotile asbestos 5L avingah  N.methylol acrylamide, acrylonitrile, 2-ethylhexyl acry-
ultimate fiber yield of at least 85%, a surface area of late, acrylic acid, itaconic acid, styrene, butadiene, etbylene
about 60 to 80 meters?/gram, a reflectance of at jeast and vinyl chloride.
729 and a magnetite content below 0.8%, said fibrils o5 13. The method according to claim 11 in which the
being pigmented Wwith anjonic pigments which are polymer is selected from the group consisting of polyvinyl
electrostatically bonded at discrete points along the acetate, a copolymer of vinyl acetate and butyl acrylate,
length of the fibrils in & ratio of at Jeast nine times and a copolymer of ethyl acrylate, methyl methacrylate
anionic pigment to asbestos, by weight, so as to com- and methacrylic acid.
pletely satisfy the cationic charge on said asbestos 54 14. The method according to claim 12, wherein said
fibrils. pigment includes a mixture of anionic hiding pigment and
2. The paint composition according to claim 1, said anionic extender pigment.
paint composition containing about $% 10 25% of said 15. The method according to claim 13, wherein said
Jatex resin solids, and having a pigment volume concen- pigment includes & mixture of titanium dioxide, kaolin
tration of between about 15% and 80%, said pigment 75 dﬁ apd ’t’:ﬂ’t_:\ium carbonate.
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16. The paint composition according to claim 1, said 2,833,737  5/1958 Mark et al. cuoo... 260—29.6 R
pigmented asbestos ranging from 1% to 25% of total 2,914,455 1171959 Gordonetal. ... 260-29.6 R

pigment solids. 3,578,618 5/1971 Beardsley coeo.... 260—29.6 R
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