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The presest invention relates to ar inorganic fibre
insulating msterial of unuseal and fmproved properties,
and to a wet process af prodocing the same, and wore
particalarly. it relates 10 an insulating shee! matetial which
is characterized by its Jre-ressance. In addition, the
inventior relates to an uqueces TESiBOUs composition
which is avaitable for mse in the production of iporganic
fibrous ipsulating matesial possessing water- and fire re-
sistant properties. The present application is a divisiop
of application Serial Number 565,807 filed May 2, 1946,
pow Patent Number 2,633,433,

One object of this inveption B to proevide an inorganic
fibre ipsulating material, which, wkile relativcly light,
possssses high fiexural strength, is waterproof, fireproof,
and has high electrical and thermal insulating valocs.

Anotber objec is to furnish an irsulatiog material which
possesses, in addition to other dssirabie properties, fire-
resistance and which, if raised at one portion to the corn-
bustion temperature of the resin, will provide a barrier
preventing propagation of thermal decomposition in ad-
jacent portions of the product. .

A furtber object i to provide an ¢copomic xad com-
mercially practical method of producing an insulating
material comprising inorganic fbrous malerial, a syo-
there resin bipdar, and bentoaite, tbe laner izgredient not
only imparting fire-resistance and otber desirable propet-
ties to the product bat also faciliteting the practice of the

process,

Still another object of the invention it to provide &
method of producing an insuleting materiat by which
various types of thermusetiing resing, including a soluble
resin even in & very dilute solation, may be used and in
which the white water may be utilized 1o make up new
sto-k solutions.

Still another object is to provids a resinous composition
comprising a soluble thetmosetting resin in solution in an
aqueous medium and a fire-retxrdant in suspension thereia,
which composition is availat !+ for use in the production
of insulating raaterial of im: soved properties.

Other cbjects will be apparent from a considerstion of
this specification and the clairme.

Tbe insulating material of the present inveotion com-
prises an interfelted web of inorganic fibrous material and
a tyothetic resin fn itz ix-oluble, infusible stage and
benlonite inccrporated in suid interfelied web, the retin
aad bentonite providing water-resistance and fire-resist-
ance, respectively, to the produst os will hereipalter be dis-
cussed. In one preferred emncdiment, the resin and
benionite are distributed throughout the interfeited web
mbstanﬁ@nyunifmmly.bugifdmmmmy
have more resin in the outer sections than in the- center
sectior. and the resin miy even be substantially confined
to the outer sections. : .

Tte product may be prepared ty aoy process is which
a thermosetting resin sud bentomite in the presence of
an acueous medium is incorparzted in inorganic fibrons
matesial, the fibres of which are interielied io an equecus
suspension thereof and in which the c=ain afier its associ
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in tte interfeltad web is converted by heat 0 the
insoluble stage. Since the bentonite is in-
in the inorganmic s material in the presencs
aqueons medinm, the water will swell the beatonits
the final prodnet will cortain bentonite in fts swollea,

In the oreferred embodiment of the inTeation, the sheet
of insulanng material whic) i subjected t3 heat to convert
the rcsin 3 formed from s aqueous suspension of the
fibrous material by the use of a screen to remove water
therefrom. Prefetably, the thermosetting resin and
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feited weh, for exampie, to the wet fibre on the sheet-

iag syeen or subsequently. If desired, instead
of forming the imerfelted web from an aquecus suspension
by the u=e of & sTecy, A smaller amouat of water may be
anpioyed and the resultiog suspension may then be de-
pasited =ther continvomly on 5 conveying system or
batch-wise mte forms, As will hereinsftur appear, other
sdditives, each as 2 supplemental fire-reuirdant, a defoam-
ing agent, a bentonite-viscosity reducing agent or both
may advantageonsly be added at a suitsble point in the
process. By inorganic fibces is meant what is geaerally
known in the industry as glass wool, mineral (rock or
slag) wool, znd asbesios fibres and all these will be re-
fered 10 generally herein as fibres, Any ope of these
f£brous materials may be used advantageously in the
process, the use of mireral wool being generally prefarted,
and mixtores of amy two or all of taem io varying pro-
partions may be utilized. For example, portions of long
fibre asbestos, such as amosite, muy be advantageouslty
mixed with giass ool or rock wool, or bath, to provide
additicml! strengta to the finished board,

In the case of (be use of the glass or rock wool, either
lopg-fitre or Joose wool or what is kaowa ip the trade
as granukited or nodulized wool may be used. The
granviated or nodulized wool is prepared by nodulizing
the wool on a rotary scteen which aiso removes the major
portion of the shot, (hat is the glass-like granules of none
fiberized materfall When loag-fibre wool is used, s large

of the shot is advantageomsly removed in the
process, for example, by a riffie box. The removal of the
major portion of the shot is fmportant since, obviously,
substantiz]l quantities of it will seriously alter the weipht
:.!ail;;ﬁnished board without changing the volume appre-

Iz the prefeared embodiment of the invention, grano-
lated or podulized wool is employed since the finished
product will have lower tharmal conductivity, lower
decsity, greater strength, aad better handling properties,

a3 comrpared 10 & product made from long-finesed wool. -

Mixtures of Jong-Gbered and nodulized wool may be used
if desired.

By “thermosetting resin™ is meant eny syuthetic resin
in an initia! stage of polymerization which is convertible
by heat 5 the insoloble, infusible state. Such resins
may be wad in any ove of the three following forms:
(1) as &3 aqueous solution of a waler-soluble liquid
thermosetting tesin: (2) as an aqueous cmulsion of a
water-insoluble thermosetting sesin in liquid form; and
{3) as za aqoecons dispersioa of a water-{nsoluble ther-
mosetting resin in a dry powdered finely divided form.
Mirnres thereof may also be used if degired. The first
two forms contair liquid resins as distinguished from the
powdered resin of the thid form. .

While any of the thamosetting resins, or mixivres

70 thereof, msy be employed, for example, phenol-formal-

dehyde, resorcinol-formaldehyde, urea-formaldehyde, and
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resin, Ubal T & Teiin 7HO0DEED DY 1EKTAY & PhLDOL With
a formaldehyde-yickfing subitasca, is grefared. Exam-
pbof&apbaahmpbad.cﬁd.mdnicmlzmd
exanp T ) sibstances are form-
sldehyde, ind bexame thylesetera-
mine. The nsnal exizaders of modifiers such as “Viasol

in® which & 8 thermoplastie, Iy acasbon-insoluble
sogin derived Froem pine-wood, comtaining phevol, alde-
hydemddhcam‘&dn&.‘vhchnasqdmnor
pusﬁummnduﬁ::udi:nzmb:udnded
in the resinots coMposition.

iactedwhighwmmmu,mvbaﬂxr?inﬁin-
torporated with e inorpamic .Sbrowos material in the
fioished groduct. Thé fnérganic fibres in the fnished

" product fotm an jnwlating blanket over the resin particles

prevenﬁnzmehwofmbwi'onfxmbéng dizsipated,
and,dc'ztomeyruemdmﬁbns.ﬁzanbmthe
through the material to sappor: combrstice. It chn be
seen therefore, that £ way portion of the binder is raised
tothewmhwmmmd&cmmrmalde-

acts as an excelient freretardont for 2fl the various types
of thermosetting resins that may be used in the production
of the insulating matesial since the bentogite provides a
mechanical barrier between the portion of the produtt
which has been ratsed 10 The combusticn point of the
resin and the adjacent portions.  Ta the event the product
is subjected to 2 iemperature safficiently high to tause
tusion of the bentonite, the Fmed bentoniic then serves
at the barrier. 'This cooditiza oxzurs dorizg the appli-
cation of the insulsticg materal 10 & metal surface by
metal pims, since tn sach the pins &rc arc-

wet, The amount cowployed will be depandent on the
quantity of resio ju the prodect When optimum fire-
resistance is desired. the amount of bentonite will usnally
excesd the resin content, for example, with & product
containing 5% teain, abwt 8% beatonite may be preseat,
whereas with g resin codiens of 3%, the bentonite toatent
snay only be about 5%.
Aspmmmfmuﬁmdmdm-
scteristics of the bentonite may be supplonented by thé
pmcneeiathepmdugtdwm&m. ‘While

ben tound to be partienlardy effective. The choice of
the particuias supplemental fireretardart empioyed will
depcnanpmibibiﬁtywbeuedhdnmwidwm
undesirable resction with the ridip ind th be retowed
in the Anichod muterial. Cértiia wubttinies hivitg fire-
fetardunt propertiek sse gvalable for vib dus tb
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their resctivity with the resin, for example, zinc borate
1wy e vd with » powdared nsin tot wot with G
resin due to ity reactivity with the lader.

taatecial having Pparticulerly advantzgeous propertics
nay codtais Zrom ebout 70% to about 87% «f inorgasie
fibre, from about 1% to abowt 10% of the hiat-convertad
resin, aod from sbout 8% to about 18% ot bentonits,
for instance, from 85% to 90% fibre, 4% o 6% resin,
and 6% to 8% bentomite. Iz 2 typical example, the in-
sulating material contalns 87% fock wool fidre, 5% ofa
phenot-formaldehyde resia converted to its infusible, in-
soluble state, and 8% of bestouite; ia apother example,
the ficished product contsined 92% of rock wool fibre,
3% of a heat-converted phesol-formaldehyde resin, and
3% of bentoite. Whea a supplementsl fire-retardat
is intluded in the prodict, th: amaunt thereof may vary
from s very small amonat, for example, a few tenths of
a percent up to 5% of even more. *
©of the resin, and the amount employed in sny parficular
case will be determined by the degree of supplemental
fire-retarding action desired. |

The insulating thateria] of the present iovention i
tharecterized 0ot only by fire-fesistance end water-proof-
nese, but also by high elettfical and thermal msulatios
values. Jt is forther characterized by high flexural
strength, sound absorbing properties, and resistance @
vibration. Referring lo waler-resistance, a sample of the
{asulating thaterja) of the inventidon was found to bave
absorbed iess than 6% watet in ad atmosphere of 55%
relative bumidity at a tefiperature of 120° F. Evean
wheh the material wié fidmerged In cold, hot, or boi-
ing water, it did not deterioiate and after the wel in-
stilating material was dricd, the otiginal streogth was re-
tained. 'Tess bt the product by the Columbin e
lemperatuse Iethod showed Bo evidence of burming.
Forthermore, (e product is cbaractenzed by its ease of
handling and may be utilized with & minimum of dusting
and breakage ecd, therefore, with practically sio indus-
trial heaith hazard, Thd product may, theréfore, be
mimanﬁ apptication where such propeftic arc de-
ity ’

The witight per cubit foot of the product may viry
over a wide range, depending upon the process steps em-
ployed {n its production, as will hefeinafter be described,
gnd utuslly the weight per tobic foot will be betwest
ebout € and 28 pounds. When the product is to be used
aé 20 ihsuleting matbrial fot thips or in bther applica
tions where & light weight product i desired, the weight
per tubié foot is sdvantagéctisly between about 6 amt
10 pounds, . -

Ad previcusly 5ated, varioud piocessts may be need
{a the preparation of the product, apd the particular proo-
b5t depends oa Whéther 46 edutous sblution, an emulsion,
&t 4 diiparsion iy lattiblly emploved. Furlberniort, #When
ad Gguobai solutidn B emmployed, the procéss depends
on wheéthef thé tesin Will vemiifr in folution ¥hen the
éofutied s brought into toptzét with fhe wated em-
ploved ia the process or whethér the resin will precipitate
un8ér futh conditiohs. These tivo typts of initiz] dquecs
sofutions Ate terfsed  “ndo-resinsbrecipitstabie” and
uresinpresipithtable,” respectively. When bentonitt B
included In the aqueous rolution &f the resis, 1bz

-Aifutabiiity 5% e stlution wWidieut pretipitation of the

tesin §§ mituedly Inttetisd, oo that & bolufibn Whith &
nottally Fidio-precipitstable by bécome tpon the -

eiisn of the beaibhile the boo-Fesii-précipitatable type.
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. I a typical casc where it is desired 10 employ & non-
resin-precipitatable salution sad to provide a solution,
after dilution with the water amployed in the process, of
5% by weight of resta solids, an initial soletion con-
taining 70% resin solids and having & dilutabslity of at
Jast 14 (water) to 1 (solution) by weight is employed.
In a typical case where it is desiscd ¢ employ a resin-
precipinatable solution apd to provide a sspension con-
taining 5% by weight of precipitated resin solids after
dilgtion with the water employed in 1he process, sn
initial solgtion containing 70% resin solids and having
a dilotability of less than 4 (water) to 1 (soistion) by
weight is wsed. Illostrative of the effect of bentonite, if
a solution containing $% o 10% by weight of bentonite
particles in suspension and 5% by weizht of resin solids
in solution, after dilotion with the water employed ia
the process, if desired, it ¥ Dot necessary to nse an

jtial resin solution having & dlutability of ai isast 14
1, but & soluticn of a dilutability ratio oi Jeys than
to 1 may be exployed provided the dilutabiity ratio
greater than about 4 0 1. Thas, the bentopite will
serve to convert a resin-precipitatable solmiion into a
nopn-resin-precipitatabie solution

It is to be understood that the resin content of the
solution or suspension after the dilotion by the water in
the process may vary widely, for example, from sbout
134 % to aboot 20% by weight of resin sclids, and that
an initiz] resin solution to provide such resin content will
be cmployed. This is alsc the case when a resin emu}-
sion or dispersion is used. .

Likewise, the bentonite content of the resin-water medi-
um sfter the dilution by the waler in the process may
vary widely, for example, from abowt 1% to 18% by
weight of bentonite, and an injtial amount of bentonite
to provide such quantity will be eaployed. The bentonite
is preferably moistened with sufficien: water to swell it
befure it is incorporated with the resip-water medium.
When bentonite is employed in the upper portion of the
range, for example, about 6% apd above, the viscosity
of the medivm is high and, with relatively thick prod.
ucts, difficulty may be encountersd in removing excess
liquid fiom the interfelled web when a screen is tsed
in the formation thercof. In order to decreass the
viscosity of the medium, particnlarly when more than
sbout 6% beatonite is present, it has been found th
this may be accomplished by the inciusion in the resin.
water medivm of a small amount of a sojuble polyphos-
phate; for example, sodium e¢r potassium hexameta-
phospbate, tctraphosphate, or pyrophosphate, sedium
tetraphosphate being preferabl; employed. When a
soiuble polypbosphate is employed, some of it at least will
be present ia (ke finithed heat-zonverted product, The
amount employed may vary fiom a few teaths of a2 per
et up to 3% or morc based on the weight of the
bentonite. The preferred range is from about 0.5% to
about 1.5%. Thus, in a typicel case, where 2a 8% sus-
pension of bentonite (after difution by the water ip the
process) was used, and 1% of sodium tetraphosphate
wes present, the viscosity was reduced approximately to
ibat of a $% bentopite conctutration. In the case where
the saspension of fibre, benicnite, and resin is sufficiently
concentrated so that it i3 oM necessary to remove ex-
cesy water by a screen, the use of a polypbosphate is
weually not required since a hi th viscosity is an advantsge.
- The process is preferably aried out by mixing the
reiin and the bentonite with ‘he inorganic fibrous ma-
terial before the interfelted w.db is formed, and in this
type of process, the non-resin-wrecipitating solotion, the
res‘n emaision or resin dispersion may be sdded to the
beaier, mixing, or zgituting 1k or head or delivery
box 1o the scresn used to form the web,  If desired, in-
stead of vsing @ screen to form the web, = conveyor or
tetiorary form may be\employed. In this case, the u:
of grenulated mineral weol is wivapmageour  ©

In the case a non-resiy-precipitating solotion, & resin-
precipitatiog solution, or a resn emulsion is used, the
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intecfelted web after its fonmation, for iustance, oo the
web-forming screen or after removal therefrom cither
bzfogeoraﬁegﬁqhgmb:tu&edﬁthnuqmm
redium containing the resio and beatonite.  Since the
wbbﬁumndkmamanpunionaftbeinunni:
_ﬁbromm{aiﬂ,itha‘nta—!aidweh,‘uduhml
in waterlsid webs the major portion of the fibres there-
fn arc oriented in a plane sbstantaily parallel to the
plane of the web or sheet. If the dried sheet is treated,
itmy‘ox may not be re-wet prior to the application of
tberenn_—a:rrym;mcdim,bnt,otwurgifapredpi-
tated sesin is desired, the product must contain sufScient
water lo cause a precipitation of the resin when & resin-
precipizatable solution is employed. Furthermore, if
desired, instead of treating the interfelted web with ap
sqeous pediom cootaining both the resin and the
bentonite, the bestonite may be incorporated with the
ﬁbmpriartothem:feiﬁngmpormhaequenuym
{o and after drying, the product may be treated with an
oguqomwtnﬁoqurmmﬁm,fmenmpl:,byspmm
dggum:‘amthcﬂmionwmmﬁonthmghthe
P!

Wbenarsi.n—predpim:bl:uo!uﬁoniswpﬁedtothe
interteited web, whether & be oo the forming device or
sutsequectly, the water associated with the web and the
dispiaced water i3 drawn throngh the web as filtrate.
Since the presence of the water in the web raises the
smount of water in the rgin solution above the critical
dilation mtin, the resin & precipitated from the solu-
tion and i dispersed throughcut the wet web,

The isterfelted web of iaorpanic fbrous material,
whether the resin be associated with the fibres prior to
the formation of the web or thereafter, is advantageously
formed cm the screcn of an Oliver filler or other type
of revolving screen equipped with vacuum compartments,
but, if desired, the web may be jarmed on the vsnal cylin-
der type of paper machine or on the screen of a Four-
drinier machine. Thereafter, the web is subjected 1o
the action of a pressure roll or rolls in order to compact
it o soms extent and to smooth the surface and, after
the treatesar with the beotocite and resin as described,
the interfelted web s dried and heated to conver? the resin
to the insoluble, infusible state. In the preferred em-
bodiment of the invention, the inte.fclted web is formed
by the process described in Patent No. 1,565,049, except
when granulated or nodulized woo! is cmployed, the riffle
box m2y be omitted, As stated, the nse of pressure rolls
s recommended sinee they scrve to e tablish the thick.
ness of the product at & predetermined point. For ex-
ampie, io the preparation of 2 one inch board, the suc-
tion may be applied so that the stock will build vp an
interfelted web of spproximstely one and ome-cighth
inches and by passing usdar the presscre rolls the thick.
ress rray be reduced to one inch, T

Wten the stock solotion delivered to the screen con-
tains the resic and bepicnite, as well as the inorganic
fibrous material, the sointion may foam and, if this eon-
dition is encountered, a soitable foam-reducing agent
may be added.

The iaterfelted web is subsequently heated to dry the
web and convert the resin to the infusible, irsoluble state
aud the product may be cut to the desired size, for ex-
ample, by means of circular discs revolving st high speed,
cither before or after the drying and heat reatment, The
interfelted material may be heated by any suitable means
and the temperature of the heat-treatment will depend
upon the particular resin preseat in the interfelted struc-
twre. Advantageously, the wet interfelted web i plsced
upon pallets which suppent it in a flat form and are de-
signed to impart W the web 2 smooth flat surface.* The
pallets are placed on cars and the cars in tura are placed
in 2 drying tuonel  The drying tunne! is msutlly kept
at & teonpexature of between 250* F. and $50°-F., a pre-
ferred rangs being between 300° F, to 350° F. At this
temperature, the water is cvaporeted and the resio s
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cdavertod 0 The infodtle, Ukl Staee. TME fchyth  each other wre asstchied, are frited into a thick shiet;
of Gme Of heatreatraont 4s 4 Tanction of the ehgeratine  drving 2nd besting sadd sheet 10 convert the condensation
employed and nsaally requires theed Hoors e more. product thereia inio the insolable, infusible, state.

Wiaen ‘the imerfelted web comains 3 rests which & 2. The process of claim t wherein a solubkc alkali ictd
soinble §a the residoal watis avsicitted with e web, B polyphosphate is present in the suspension. . .
there i & tendéench during the drying cyce for sxch resin 3. The process of claim § wherein taid condensztion
© Tigrate w the ouler wxiece. This mipation reseles  prodoct comprise & pbeaol-formaldebyde condensstion
in a préduct thit has « stroog déter crust txz a softr  prodoct. ) :
oreer core.  While ¥ech a produdt & at times desirable, #, The process for produciog muincral wool insulation
the e of beniGnife bas the Torther advamtegs whes a 10 in board form possessing 2 low density of between about
prodect having ' substaitially enifonn disriation of 6 and 25 pounds per cubic foot, high strength, fire fe-
resin is desired, since when Gsing sach solobie resin, the sistance and waterprooiness which comprises m.ixing, with
bentonite reduces the amount of migration so thet Troxx water, nodulized mineral wool, asbestos fbres, bentogite
a practical standpoist very ltle ocoura, aithough there and s synthetic thermosetting condensation product select
sualy is & slight feresse 4n resir Cobceitrasion oo the 15 ed from the group consisting of phenol-formaldehyde, &~
otiter surface. Thizs bt indias R betefizial since ¥ sorcinci-formaldehyde, urea-formaldchyde and furforst-
Bes # the pafticles of Sbre very compietcly 2cd Provides . formaldebyde condensdtion products to provide s suspes-
3 Bnished Product which is tader to hamEs  fa Fact. sioe in which the concentration of bentonile is between
in s Whet (e prodict bas bein i to wize bifore  sbout 3% and sbout 18%, by weight, and of condensh-
converion of the vesih, iHen the slight sxizration pd- 20 tion product between 1% % and about 20%, by weights
vides n producr B which the surfaces thermal Sacioding continnously feeding sxid suspenmsion to a continuously
the edges and ends are neatly seabed. ) ‘moving scresn; drawing water from said sospension

Ragardless of (he particvlar form of agoers resf trough said screes whereby the mineral wood fibrés and
inkdiom employed, it will be destable to recirbate the ssbestos fibres, with which bentonite spd copdeasation
whier removed through 1he Screch.  This b pardciarly 25 product in intimale mixture with cach other are ssso-
iportact when a bon-resin-precipicating solrZion & - cinted, gre felted irte a thick sheet; drying and heating
ployed since the resin abd bentonie contens of the white mid shest to coovért the condemsation product thertia
wnter remuins Substantially coestant.  Soch a sointion foto the insoluble, infusible state.
pormally relatively unstable and thete §s a eendency for 5, The proczss of claim 4 wherein 2 soloble atkali
the resin upon standing to scpanate from e salution. 3¢ metal polyphosphate is present in the suspension.

The ust of bentonite in such a solution, bowever, makes &, The process of claim 4 wherein s2id condensation
# possible 10 oblain resin solutions stable over a period of product comprisss a phenol formaldehyde condersation
months and, in fact, the stability of sach & sohution in- ct. L .

creases upon aging. The itebility imparted © uxh a 7. The process for prodiciig fidnerai wool pinlatich
solution by the bentonite, therefors, smkes X ponidle to 36 i board form possessing a low density of between about
teccver and re.use the whits water. 3 6 and 25 pounds per cubic foot, high strenyth, fire re-

As stated previonsly, ope objet of the inventicn b w sistans¢ and waterproofness which cornprisss mixing, with
provide a fesinous componition compdsng & soinble water, nodulized mineral wool, bentonite and a symthetic
thermoselting resin in solution in an mgoeoss mediuma thermosetting condepsation product selected rom the
end bedtonite suspended therein, which composition is 49 group consisting of phenol-formaldehyde, resorcinol-form-
useable in the production of imwlating czerial In aldebyde, urea-formaldehyde and furfural-formaldehyde
making such a coinpesition, it will bé desiradle o firet condensation products 1o provide a suspcasion in which
susped the beatonite jo water to swell & end then fo the concentration of bentonite is between about 1% and
ixcorpérate ft with the resis sohmion. The coscemtia-  about 18%, by weight, and of condensation product bé-
tiohs of bentonite and resin in the solctic may corre- 4 tween 14 % and sbout 20%, by weight; continuously
spond to thost of the solution 10 be used i the procuoc- feeding s2id suspension to a continuously moving screen;
tion bf the insulating material sock, for example, as drawing water containipg bestonite and condensation
thosé giver above, but it is sdvantspeons o make a product from said suspensior through said screen whersby
inore concentrated solution, for exampic, a slution coo-  the mincral ool fibres, with which bentonite 844 cod-
laioing from 20% 10 50% of tesin and from 30% to 50 densation product in intimate mixtare with each otber ase
4n% of bentonfic and then To dRme this solstion s the associated, are fclted into a thick sheet; drving and heal-
Gme of fts ust, The pressncé of the benfor=e stabiitzes ing seid sheét to corvert the condensation prodnct therein
ibe tesin bs horeinbelon descrived. ~_ into the fnboludle, infusiblé Hate, and recircalating said

"Considerable modificatioh is possitlé i thie Proportions Arawn watef for fe-use in the process. ,
of the tonsthuents of the insalaing materiad of the fo- 85 €, The process of claim 7 wherein a solublé alkalt métal
vention, as well as i the stepé of prodocing &2 a2, palyphosphats is present in the snspension.

without departing from the esscmtial famves of the 9. The process of claim 7 wherein said condensziion
{nvention. ) . product comprises a pheno!-formaldchyde condensation
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