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I~ Thi.s I'nvention was made with ‘Governnent support under contract DE- 5
“"AC02-76CH00016 awar ded by the Departnent of Energy. The Government has

_certal nisrights to this invention. RELATED APPLI CATI ONS 10

Thi s appl i caMOA¥13MSr el ated to the foll owing commonly assi G¢E§S97/11931

appli cat.i‘ons, which have been filed sinultaneously herewith and the

di.scl osures of whi ch have been incorporated herein by reference in

stheir . entlrety (1) Serial nunmber 08/721, 854 (Docket No.

'-'_."8903) entitled COVPORGMPOSITION AND MIETHOD-TO REMBS YW NBBESBOSTOS, 15
(‘2).-Seri.al nunber 08/721,859 (Docket No. 9032), entitled COVPCOSI TI ON

AND: I\/ETH. TO REMOVE ASBESTCS; (3) Serial nunmber 08/721, 858

(Docket -No. 9161), enfﬂliﬂh%tl@ﬂﬁ%&%(iovemmems ME(TE!T'QQ:I et DEMOVE
ASBESTOS (4) Serial number 08/721,863 (Docket No. 9225),
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ca VPOSl TEON FOR TREATI NG A BESTC% CONTAI Nl NG MATERI ALS AND METHOD
_ Q: "USI NG SAI\/E SEain g ts to this invention .

RELATED APPLICATIONS

This application is related to the t_‘ollowing commonly assigned
applications, which have been filed simti_haneously herewith and the disclosures of
which have been incorporated herein by reference in their entirety:

(1) Serial number 08/721,854.(Docket No. 8903), entitied COMPOSITION
AND METHOD TO REMOVE ASBESTOS;

(2) Serial numbef 08/721,859 {Docket No. 9032), entitled COMPOSITION
AND METHOD TO REMOVE ASBESTOS;

(3) Serial number 08/721,858 (Docket No. 9161), entitled COMPOSITION
AND METHOD TO REMOVE ASBESTOS;

{4) Serial number 08/721,863 (DQ__cket No. 9225), entitled COMPOSITION
AND METHOD TO REMOVE ASBESTOS;

(5) Serial number508ﬂ2i,857 (Do_c;ket No. 9166), entitled FOAM
COMPOSITION FOR TREATING ASBESTOS-CONTAINING MATERIALS

AND METHOD OF USING SAME; and
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i (6)F il. nunber 08/ 721, 853 (Docket No. 9130), ent itled CORROSI ON

NMATEF 5 BACKGROUND OF THE | NVENTI ON - :u Thi s
| nvent I on TWD®BRISS 0 Nnet hods and conposi tions for digesti PG TSEI/11931
chr-ﬁysotlle form of asbestos ( "chryso®ile asbestos”) to provide a
! material while the chrysotile asbhestos is a
nt--‘-" of a gypsumcontaining - cementitious conposite, and
to met hodg) S&shl AdAbE OB72 PES3 (DRkkdt V. 9130), eﬁ&ledCOﬂl@Sﬁ)N“ gestion

sot_.l | e asbestos present in conposite material that is bonded

ot pe ashenl ARG COMPOSITION FOR TREANKEPASRASTOREONIRINRG
‘,, g Iayﬁ?ﬁFﬁﬁeﬁbllca and magnesi um oxi de/ hydr oxi de bound to each
T toval ently shared oxygen. -15 At least in
because of its availability and unique fire resistance and
_properties, chrysotile asbestos has been used comrercially in a
-Of bU|Id|no product s, including, for exanple, fire
3 : RGROUND OF £ AN ON plasters fire resistant
|1y |nsulat|ng coating conpositions and the |ike. In

dt i on of fi rEhis inyénsion melatesigmiethpds oqumppsmm forf digesting thebe

ate for 20 treatnment by the present invention, small anounts
ti | e achogsetilefomeofusbestos ( “chrysotileasikstos™) o proside b atu-asbestadli ng- .
~-such as cal cium sul fate hem hydrate and, - optionally,

cementitious composite, and especially to methods anjd'c_;;_.émpositions for the in-
place-digestion of chrysotile asbestos present in composﬂe material that is bonded .
to a support structure. |

Chrysotile asbestos is a serpentine asbestos ﬁbragg-like ﬁxaterial consisting
of alternating layers of silica and magnesium oxidehydxéxide bound to each other :
through covalently shared oxygen. |

At least in part because of its availability and umque fire resistance and
thermal properties, chrysotile asbestos has been used cqxé@cmiﬂly in a variety of .
building products, including, for exampie, fire resistarj_; roofing shingles, acoustical

plasters, fire resistant and thermally insulating coating :qg;ﬁipositions and the like. -

In the formation of fire resistant coating composit_ions;;
treatment by the present invention, small amounts of ¢
mixed with a settable bonding material, such as calciu;_n fate hemihydrate and,

optionally, other materials such as vermiculite and the_:;'_li cc. The composition was
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e ap ;Jed to a structure mhere it forns a hardened gypsum contai ni ng
g.: For exanple such conpositions found consi derabl e use

in rrultl-sto ings 7 wherein the gypsum cont

conposi:tion \%%R&ﬂ*}gl ed as an adherent_coating to I%ré‘fsggf”ﬁ‘l rders,
floor support plates, concrete decki ngSand the like to provide fire 5
resistance and high-tenperature thermal insulation properties which aid in
&preventlng damage and _even possi bl e col | apse of such buildings in the event
) o f i then applied to a structure where it forms & hasdenedEYpImLCiIRIE CoIBELeen
_ i'ed as a regulated material in the United States. Federal,
state and | ocal Boresamplersucixgrampoisitionsfiosud ¢onsiderpblo med ig anudtitstogybuildings
regul atlons dealing with the use and di sposal of asbest os-contai ning
buik di ng. . whereinithe gyphium-cditgining Sompusitionavasapplied aPanadhetenDrvatinieioc y
("EPA") has defi ned - asbestos-containing material ("ACM') as a

mat eri al - cont ai Ny girdléds, Fobr SWpBGH Hlated, #aAkrete decking and HRAiKE 85 Hrotide fire’)
asbestos In accordance ‘Wi th vari ous regul at ory procedures,

various' safseguar éﬁ&ﬁ?ﬁi&ﬂre ok ﬁrlﬁfngxﬁitm t|ohﬁ)§'&‘g‘mﬂhi&ﬂ§“ g asbest os

fibers .15 urlng ctivities uch

saf eguards i ncl and: [ ar
approved respir or ﬁeﬁ{""dn%ven a?dgieéoﬁhp&%g%c" bﬂﬂdMer:&glﬁevg@ \;glreot ective
cl ot hi ng, requi r¢ ng any area in a bUI | ding in which asbest os-

contai ni:ng mat er is being renoved to be isolated or enclosed fromthe

remai nder . of the building, and requiring the encl osed vvork area
to be kept at a negatPWe'“ZGa“aSbe“%‘F”é ﬂt)@%ﬂﬁg@afsﬂ@f&a&ha Cappar at us
equi-pped-with HEPA filters to prevent ai rborne asbestos fibers

from | eaving t heUgitsdiStatese Federplesiate 3ud lopal gavaspment agensiex also have promulggtedy j s an

expen3| ve -and tinme consum ng part of the process.
R regulations dealing with the use and d1spowl of asbestos-containing building -

materials. The U.S.-quvir_onmcntal Protection Agency (“EPA”) has defined

asbest_os-containing.ma@rial (“ACM") as a material containing therein greater than

one perceﬂt {1%) asbestos In accordance with various regulatory procedures,

various safeguards arelcltpployed to protect workers from inhaling asbestos fibers

L 15 during the removal or. écmoliﬁon activities. Such safeguards include, among

- others, requiring workers to wear approved respirator or breathing apparatus, as

well as protective clothmg, requiring any area in a building in which asbestos-
containing material i xs bemg removed to be isolated or enclosed from the remainder
of the building, and reqmrmg the enclosed work area to be kept at a negative

:' 20 pressure by the use of speclal apparatus equipped with HEPA filters to prevent

airborne asbestos ﬁbersfrom leaving the work area. Such isolation of the work

area is an expensive and"gime consuming part of the process.
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P I- “prior art nethods-for handling asbestos-containing building
have taken several approaches. One approach has been to

al ter.casbestos fibers bef ore using themin buil di ng

pr od'ucts"""Tm%%ach is di scussed, ‘f or exanpPEI/USIT11936.
patents-4, 328,197 and 4, 401, 636, both4& o Fl owers, 5 and in U S
patent . 4,474,742 to Graceffa et al. G eceffa et al

(U.S 4, 474 742) teach treatment of asbestos with hydroxamc
“acid and iton chelat Gegerallys pior dromeétheds\f6r Hahidlinglagbestos-eomtaihing buflfifg asbest os
- based on: their presunption that the nis the harn%

conponent’. In t Ridrial HAVSaleH Wral approaches. One appidash hdk b%&ﬁ to'ch U- S.
4.:401, 636), one is taught to-.contac asbestoes I'bers w ?L'Bﬁ% an

aqueous sol uti omté}fas&s%ﬁ&,ﬁ%{%{sﬁ]{n@g&bﬂﬁﬂﬂm%gﬂh&gnghlpgéj% wpak acid salt

of - - . manganese copper UM num or

- mixtur. es ther €0f4i50 dﬁs?ed fqrexanéﬂe, nnp@?aﬁgﬁtl4g9§,§fan%%ﬂﬁ GtSano Irﬁ]‘té‘gﬁ?at ed by

met al - mi: cel l e produ

:_-FI ower.si-s, ef fect of asbestos fi bers In an
agueous; soﬁ ut i ofA® c&nl?ﬁerp B?ﬂgy?@@%ﬁ"%%f ecting the conversion of the
asbestos - 15 fibers to netal-mcelle fibers.in the slurry, and
recovering the netal GFﬁceféﬁwté'(l?%%74742)@611mtmmr@fmsmssmhﬂwrommcuse in
the subsequent preparation of the desired fiber-containing end
product ; acid and iron chelatipgagentsto rgmewve thetiron prasentin thaashestoybasedioy f or ned
asbest os- contalnlng bui | di ng’ material s by encapsul ating the

~materials to th#emeMm&arMMImsnﬁﬂ eomponéntorin tizFlowers paemsti ng

- al. rborne A resinous encapsulating coating material typically would be

. appl i ed:: by spr agu. Sg4,32&199hmd@] Str4401;ﬁ361 biitfs takighteo Boifldct BsbedtakRibry Wi USi Ng

" an aqueous-solution of a -weak- base/strong acid or a strong base/weak:acid salt of
manganese, chrommm-,-cobalt, iron, copper or alummum or mixtures thereof, to

“ convert the asbestos f' bers into a metal-micelie product In general, the process

contemplated by Flowers is effected by preparing a slurry of asbestos fibers inan

aqueous solution of the appropriate salt, effecting the conversion of the asbestos

fibers to metal-micel__le'ﬁfibers in the slurry, and recoveririg- the metal-micelle fibers
from the slurry for usem the subsequent preparation of the desired fiber-containing
end product. =

Another approach is to treat previously formed éist_:_estos-containing building

materials by encapsulating the materials to thereby; vent the asbestos fibers from
_ 20 becoming airborne. A resinous encapsulating coatm _ matenal typically would be

applied by spraying,’ bmshmg or troweling. Care musl be taken when using

cncapsulating methods 50 as not to physically darna -thq._;:bmldmg material being




e,ncapsul ating nethods so as not to physically damage the buil ding materi al
being - WD 98/ 13315
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encapsul ated. Encapsul ation is a containnment method and, thus, the
encapsul at ed material remains in place during the life of the
{ WO 98/13315 A nunber of renpval techni ques PREVSIIABA
proposed and each has its - &dvant ages and di sadvant ages. For
exanpl e, it has been proposed to sinply scrape 5 or chip away at
dry untreated asbestos-containing material and to collect the

scrapi'ngs for di secapshlatathi Encapslativnjise, confainnient methed md; thes, the ansapsulgted enoval
- general ly consi dered unacceptable by regul atory agenci es

t provi degnatesial remains in placesinfieg thellife ofxieiniiklingt he rel ease of airborne
s particles. Dry vacuum net hods have  been

mpted to overcormAtdmbarabé:ﬁmapfecﬂﬁmesMebeen roﬁ&@@\éﬂ&e&nhhpﬁsorpora_“ ng
aust filtering systemto prevent pollution It) out si de

onment and vaiind ABhAANGER! FoRElaBplOf b pﬂ,ggsag Fnpy g e

col I'ect ed asbest os-contai ning nateri

(rjn;%/erl aI and theﬁﬁ!ﬁ%@ﬁﬂgdnggﬁr yi Régeésu&ﬁ&ge'gg%%ﬁﬂ é‘ﬂ%cto]%/cs%oggle‘ggnay
Phose. cages, 1 rebHuat 36t FoisreshnfiRE Wit s o b oy SO o1or

t he: asbestos cont al n rial by scrapi ng or chipping, which has the
same |imtati ons8HE lﬁgo‘lﬂ‘{‘?fqd table by. gy atonsgengiessingB nnsovidesno
Wet renoval processes have been devel oped as a neans for reducing the
pr obl eirs associ atepuads pgainsthe zelease ef aisbprme ashestes partidemi ques. Vet renoval

20 - ..+ generally involves wetting a building material with water or
wat er= sur f act ant Dry vacuum methods have been attempted to overcome the problem of dry
10 removal by.incorporating an exhaust filtering system to prevent pollution tothe - -

outside environment and by using scaled containers for storing and discarding the
collected asbestos-containing material. One of the disadvantages of this dry
vacuum method is that the bond between the dry building material and the
underlying surfaces on which it is coated may be stronger than the vacuum

15 capabilities of the equipment. In those cases, it is necessary to dislodge at least a
portion of the asbeetos-containing material by scraping or chipping, which has the
same limitations as the dry removal process described above.

Wet removal processes have been developed as a means for reducing the

problems as_sbc_i;ted with the various dry removal techniques. Wet removal

20 generally involves wetting a building material with water or water-surfactant
solution to soften it and to thereby facilitate its removel. Wet removal clearly

represents an improvement over dry removal. However, the use of water as a




solution to soften it and to thereby facilitate its renoval. Wt renoval
clearly represents an inprovenent over dry renoval . However, the
use of water as a WD 98/ 13315
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softening agent is not enti'r'ely sati sfactory beca wat er penetrates

sl oWy, doedo 9813315 not conpletely wet nost building rm'f‘%’ﬁ’@l”&l,”’and
tends to run off the surfaces being 6 treated

Over the past several years, wet renoval techni ques have been i nproved by
5; devi sing nore effective wetting and/ or sofit’eni ng conpositions.

Recent U.S. softening aPét R Yot ediblg BatisfictbhEbdcause wafer pengtratesslowly] doeenov al
t echni ques include, Tor exanple, U S. patent 4,347,150 to Arpin;

U S. patent 4,633, 5&1% (ﬂﬁ/gima jals, and tend$ 1S run it B kurfaceSBeib2 t o -
Mrick et al. ggthﬁleté?y &Qbml rpltﬁnpatent ‘discl oses a techm%ﬁe for
wetting andrerrﬁ,‘y_ frlable 10 I nsul ati ng materlalsfroman

under | yi ng subs € using a- tvvo part wetting system The first
conmponent conprises. ueotis al kal j tal ded
with a cationic or n@ﬁ? RASLEYS t‘”r@ﬁ%fn?‘%«le&éecgsmvglgg%"ﬁe ng

m xture of an acrylic latex and a,reagent that is féacti the al kal i
net al 5 deyising moteeticptiveryetiing %%ﬂfte“'Wﬁng%"’Bgtr %‘%"e\l\er‘ggs t or ed
separately and are m xed shortly 15 bef or e use to f a stripping
conposi tion whi prrentswhichirelate 4o such imprRyssyet srmavaltechniques ’“"h‘g%g;"l ding -
nmaterial while encapsul ating:the individual asbestos fibers contained
therein. The reexamgde, (hS.qratent 4,341 15010 Arpincl) Scdpatent 46943 pxwefszinervandai ni ng
materi al . The Erzinger patent exerrpl ifies a wet nethod
for renoving asikSitpatent 5,258,562 to Mifickétal.ni ng materi aI s froma substrate.

Thi s patent discloses applying a

The Arpm patent discloses a technique for- wettmg and removing friable

T 10 . insulating matenals;from an underlying substrate usm ' a tWO-part wetting system.

The first componep_t-cqmpuses an aqueous alkali met__ silicate dispersion blended

with a cationic or némb'nic surfactant and the sccon:d'-: mponent comprises a

mixture of an acryhc latex and a reagent that is rcactwe ith the alkali metal

silicates in the first: part The two parts are stored sep tely and are mixed shortly

15 before use to form a stnppmg composition which faclhtates the removal of the

building material whtle encapsulating the mdwldual"'? bestos fibers contained

therein. The removed matenal must be handled as_an asbestowontatmng material.

The Erzmgcr patent exemplifies a wet meth for removmg asbestos-

containing matenals from a substrate. This patent dtscloses applying a

20 composition contammg a cellulosic polymer to thc asbestos-contmmng material,

allowing the cellulosxc polymer-containing composntton'nme to penetrate and wet

rises a



20 . conposi tion containing a cellulosic polyner to the

asbest os-contai ning materi al , allowing the cellulosic

“pol yrer - cont ai ni ng conposition time to penetrate and wet WO
198/ 13315

PCT/ US97/ 11931 t he

asbest os- contWOMEhat eri al, renoving_the wet materi al fromﬂﬁ"'ﬂmérl yi ng
substrate by nmechani cal forces, and col?l ecti ng the renoved material for
di:scard. The Mrick et al patent is centered on the
concept of renoving asbestos fiber containing building materi al
by applying a di ltke asbestpsemwotrining matexal, removing theiwet mategal from the wndeslyingay

i nclude a separate source of fluoride ions such as an al kali netal or

anmmoni um sal t of shystkaefByunechanieat falcess andicbBecting the rexgpved imaterial fof discardie

pur pose of : conditioning the material to aid in its renmoval while
partially converting tI*}iSMmcketal ﬂaterﬁ&b.%ﬁkﬂa oﬁ%ﬁwpﬂ&ﬁeﬁ&nhﬁkﬂb@st&it erial,
after having been treated | ute acid solution,

LRETENERE: "SR t&%"g%'z?"gﬁﬁ'ﬂaﬁﬁg‘*@fﬁ pcpamthesahad?
then be p? of er 6\{61%,-9%?3 teglugg a &e%{e sRQx% Bpﬁuo%%?onk g&ch'a?&r?alﬁalpltﬁh:al & an acid

sol ution, atl on all of the

asbestos material ha bee robl e of wet
rzrm\slal Stechm ::luégm?qs?él}'ﬁ t‘%ﬁ'@aﬁ"%‘ﬂff"r”é’%m@eB‘fﬂdmgmatenalfmgli‘ﬁ‘&r% E‘érmval '

and handl i ng of the wet asbestos- cont aining material, In addi ti on,
the removed mat ecPeditioning the mafesial \@jd inits semaqyal whilepartially C?Wén'r"éﬁ%ﬁ ni ng
asbest os conmponent if the material is to be discarded as
non- asbest 0s- contastieston gbcrs The buildinggmaterial,jafter having been treated w:th thg dilutg,e -
process described in Mrick et al, in which a conbination of acid and
fluoride source iasidiselation, tpknferhlﬂytmdnmwm: furthgrarcatmentandiex discard.y eMinicltr ogen
fluoride
10 et al further contemplate that the wet building material, once removed, can then be |
digested by immersing the material into a bath of an acid solution, preferably with
heating and agitation, until all of the asbestos material has been destroyed.
The problems of wet removal techniques include the requirements of
physical removal and handling of the wet asbestos-containing material. In
15 addition, the removed material must be further treated to destroy the remaining
asbestos component if the material is to be discarded as a non-asbestos-containing
material.
In the process described in Mirick et al, in which 2 combination of acid and
fluoride source is used, the formed solution generates excessive hydrogen fluoride

20 noxious gas while in storage and during application which presents a health hazard

to the applicator. The Office of Safety and Health Administration (“OSHA”) has



20 noxi ous gas while in storage and during application which presents

a health hazard to the applicator. The Ofice of Safety and

Heal th Adm nistration ("OSHA") has WO 98/ 13315
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an upper perm ssible exposure limt of three (3) parts per mllion of
hydrogen  wo098/13315f | uori de in the atnosphere PCT/USIUINIP,t ent
5,472,562 to Ziger relates to etch b#& hs containing a conbi nati on

of phosphoric acid, nitric acid and hydrofluoric acid to selectively 5
renove silicon nitride froman integrated circuit having a silicon

substrate. Thi Ssetanup rpemfs@iﬁ&re];%ﬁé‘sﬂrdiirﬁi@bﬂﬁﬁﬁ (3)'paits permillion of Bydibgen Si | i con

conpounds .can be used as part o the etch bath. However, the
concentration oﬁ:&ﬂgg%g% Hird he soluble silicon conpound to be .
used is not di sc‘f; osed; nor 1S there any suggestion of using the etch

bath i licati t t | ' | a6 .10
Wi e Chor6 have boatsi Pt AR AT Bl Eer 1d Gl b RROHAREIRH T, | o

csbest o5 Contl e ith o RSARPL S G o DRI ey

conti nues for s%9%

THE | NVENTI ON 15 . e . It is an _aqbject ;if tg%si nveption to
provi de a#d. i nprisheve slieanduride framyag integrated circuit having asplicgn ybstale: THE aspest os
to provi de non-asbestos material. It is another object of

the invention trefepnce Hiseloses thahparions spleblepilieantqogipounds can be used pypastafhod for
treating gypsum containing cementitious building materials which
the étch bath. However, the concentration of the acids and the soluble silicon

compound to be used is not disclosed; nor is there any suggestion of using the etch
" bath in applications other than integrated circuit manufacture.
0 While there have been improvements in the treatment and handling of
" asbestos-containing building materials in recent years, the search continues for sti}l

further improvements.

SUMMARY OF THE INVENTION
15
Itis an oqu_ct of the invention to provide an improved composition for
digesting chrysotile asbestos to provide non-asbestos material.
It is another object of the invention to provide an improved composition
and method for treating gypsum-containing cementitious building materials which
20 contain chrysotile asbestos to transform the building materials to non-asbestos
materials (i.e., materials which contain less than 1% chrysotile asbestos), while

they are part of the building environment and supported on an underlying substrate.



20 contain chrysotile asbestos to transformthe building materials to

non- asbest os materials (i.e., materials which contain | ess than
1% chrysotil e asbestos), while they are part of the building
ehvi ronment and supported on an underlying substrate. WO
98/ 13315
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Anot her object is to treat a building %Yaterial which contains gypsum
chrysotil e asbestos and, optionally, other fillers such as vermculite,
while part of a buil ding structure, to transformthe building
material to a non-r eghmothesgbigetisiojtegnt a building material which containsgypsimg t he
building material fromits underlying substrate and w t hout 5

subst anti al | y i nghaysotilegisbdsts pird; sptionhlly, othegfilidrysuah ds veemiculites while pargof a
properties of the bui l di ng materi al . An
addi ti onal obj eduildingtsqu@teyiod@ngforDiNp B6ildingOmatedidl ¢ha h@-ﬁPaadeh&la&frial,
treating a chrysotile asbestos containing gypsumnmaterial while part of a

bui | di ng withouB feméving ife wgdingmrm ﬂbrh'ﬂ@um&lkﬁlb@%sﬁﬁk%& ¥ithbiRt. 2

non-regul ated material which 1 exhi bits enhanced toughness while
retaining ikts hegpsditl ﬂaﬁ%’ ) . : . ' further
object is to pr?\?%e a_*?ﬂatl ﬁgﬁég %%Iﬁ?tf%rﬁy%dl%eﬁtlpﬁql?"lnﬁlpgoptcﬁig%*éhL
obj ects stated %ﬁg@\ﬁxﬁr}o t generating hydrogen fluoride gas in excess of

pr esent Bhits during storage and use. “In

accordance with the inventjon, .1 hese and, other opjects, and advantages 15
are achi eved by the HP“Q&M&BE?HR{HW%CWBHf”&}{chﬂsrcéﬂgtﬂﬁﬁﬁ ng

chrysotile . asbestos material to non-asbestos material. The
conposi ti-on conpfeRtigsa ehrysefils asbestos containing gynswmnmaterighwhite past of @ bulding gh
concentration of phosphoric acid, and a catal ytic anount of a
fluoride ion soskuclureTo gansfarmdhe buildingawateriabte a nonapgulatedimaterialivehiéiui | di ng
10 exhibits enhanced tbughness while retaining its heat-insulating properties.
A still further object is to provide a treating composition which fulfills the
objects stated above without generating hydrogen fluoride gas in excess of present .
OSHA limits during storage and use.
In accordance with the invention, these and other objects and advantages
15 are achieved by the present composition and method for transforming chrysotile
asbestos material to non-asbestos material. The composition comprises a unique
combination of water, a high concentration of phosphoric acid, and a catalytic
amount of a fluoride ion source. The present composition is applied to the building
materials in a manner which permits absorption of from about 8 to 20 parts by

20 weight of treating composition per part by weight of chrysotile asbestos in the

material being treated.



materials in a manner which permts absorption of fromabout 8 to 20 parts

by 20 wei ght of treating conposition per part by wei ght of
.chrysotile asbestos in the mat eri al "being treated.
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DETAI LED DEXGI8318N OF PREFERRED EMBODI MENTS PCT/USYTTI pr esent

invention is intended for the treatnef® of gypsum contai ning
cenentitious materials which contain chrysotile asbestos fibers to

transformthe buil ding materials to non-asbestos materials
havi ng enhancedDETAILEB-DESCGRIPTION OF PREFERRED EMBOBIMENTSPr oduct for
retention as a building naterial. The present ' I nvention is

especial |y useful f oThebresefitinviationisiimendel forahdesaiment bf §pkemeombiminged i n
gypsum based building materials that have been previously applied™to the

struct ur al cementitiGRTBASHAN Whictf i Shrybofif agpe;s@gg,gmgmgﬁ% the like

of buildings as coatl ngs I're and heat

resi:stance t herg&iﬂin&m&&%@?%ﬁ_ wﬁxaﬁ%ﬁ%%{i%erln f‘“f%ﬁ"i}‘gg?eﬁg%i 0 dpr oVi de§

an asbestos-free coati ng retalns 1ts i |
heat resistance,properti.es, on, t substrate. .Finally, e present invention
provi des thereby, adf’é'f%r c&%ﬁﬁg‘g’ﬁf’? ?ﬁf‘e‘?ﬂdﬁlﬂg "E%‘?v{“bi&geg rysotile
asbestos fibers, without ) ‘gen_er ating noxious hydrogen fluoride
under both st or BYEIiQn s cseeciallyvasful igrdigesting chrysotile asbestos Tibqms contpipedhint
invention is directed to treating conposition whichis an 15 aqueous
sol uti on or di sg¥Pswnbasedbuilding giatesials than bavgbeenprevioyshoappliest todhesstiuckugahd a
catal ytic anmount of a source of fluoride ions, as fully described
her ei nbel ow.  components, such as steghheams,ideckingpuitheikeadf buildingsras geaings onposi ti on
may conpri se phosphoric acid as the sole acid. However,
phosphori ¢ aci dhemyn toprodideifiserand hedo resizxtancatherefol The process of the present
10 ~ invention provides an asbestos-free coating which retains its integrity and fire and
heat resistance properties on the substrate. Finally, the present invention provides a-
* preferred composition which can digest chrysotile asbestos fibers without
generating noxious hydrogen fluoride under both storage and use conditions.
The present invention is directed to treating composition which is an
15 aqueous solution or dispersion of a high concentration of phosphoric acid and a
catalytic amount of a source of fluoride ions, as fully described hereinbelow.
The acid component of the present composition may comprise phosphoric
acid as the sole acid. However, phosphoric acid may be used in combination with
small amounts of up to about 20% by weight of the total acid content, of other
20 inorganic acids, inorganic acid salts or mixtures thereof. In addition, small

amounts (up to about 5%, preferably up to about 2%, by weight of the acid

content) can be in the form of an organic acid.



smal | amounts of up to about 20% by weight of the total acid content, of

ot her 20 I norgani c acids, inorganic acid salts or mxtures thereof. In
addi tion, small anounts (up to about 5% preferably up to about
2% by weight of the acid ' content) can he-in the formof an

organi c acid, WD 98/ 13315 :
PCT/ US97/ 119340 98113315 The acid conp
present conpositions in hi gh Mconcentrations of at |east about
30% by wei ght based on the weight of the treating ' conposi ti ons,
up to the saturation point of the acid in the aqueous system It is
preferred that the ac'ﬂ‘hbamﬁqmnmntntlmmplq&dmthepre&emnpmm;uionsﬁ%ngm about 45%
by 5 wei ght based on the total weight of tHhetreating:conposition.
The present treatomgnteatiopsostiat ieast abou S0%bYVeight baskd be the tweiht oShb trefing
fluoride ions, typically a fluorine-containing salt>which is soluble in the

aqueous compdsiivhé, A t&mm:iahbxpmnﬂdﬁtﬂe%mm%ﬁed&e Systdnt aielis
her €i nbel ow. Fl uori ne-contai ni ng sal ts-which nmay be used in the

present treatingupf | t
Pl vort des. bi 11 oA a1 3cid cBimpotif be e ﬁ‘é@?ﬁgls“eﬁm%%w&?"“”%by
al kal i i netal sz.Mxtures of such salts
al so may bé used‘m’gﬁh?m?d(ﬁnﬂe%tali ef@?%ﬁﬁ%{ﬁeWﬁS?rPWé"@Bht aining salts are
hexaf | uorosilicates d tet [ yor obor at.es, . _nore s eC| fically,
amoni um hexaf | uor osi E}WQ OMpes! Hg‘?(sé’f“?sﬁﬁ‘?"é‘gﬁ' jleast gne so and
sodiumtetrafl uoroborate. has .\ exPect edly been f ound
that by enpl oyi né“%{‘dﬁr"é‘ﬁseWP'EﬂlY&ﬁ%@F‘FP'&Hm“g salt “’h“’h sfpluplecn gheagugaus

i nvention which contains high concentrations of phosphoric acid in
" conbi nati on wi t htreatigg cempasitionsindheamemtsdescsibad hereinbelowi Flworinecontaining
tetrafl uoroborate ’

salts which may be used in the present treating composiiions include, for example, -

nt is eRPVES2aIBL t he

10 - - the fluorides, bifluorides, fluoroborates and fluorosil s of ammni#,;alkali

- metals and alkaline earth metals. Mixtures of such salts also-may be used., The
preferred fluorine-containing salts are hexafluorosilicates and tetrafluoroborates,
more specifically, ammonium hexafluorosilicate, magnesivm hexafluorosilicate,

and sodium tetrafluorcborate.

15 It has unexpectedly been found that by emplo nga preferred composition

of the present invention which contains high concenira’in ns of phosphoric acid in

combination with a catalytic amount of a hexafluorosilicate or tetrafluoroborate

salt, the treating compositions of the present invention an be stored and used to

transform chrysotile asbestos-containing building matenal to non-asbestos

20 materials while in place in a building environment wnhon énerating noxious
hydrogen fluoride gas in amounts which are unacceptable. r commercial

application, as exemplified by OSHA standards. Thls represents a major



salt, the treating conpositions of the present invention can be stored and

used to transform chrysotil e asbestos-contai ning buil di ng

materl als to non-ashestos 20 materials while in place in a building
envi ronnent wi t hout generating noxious hydrogen fluoride gas in
anounts whi ch are unacceptable for comerci al application, as
exenpl i fi edWO\PSERIR st andards. This represents a nmj or PCTAUSY7/11931 \\D

98/ 13315 12

PCT/ US97/ 11931 12

| nprovenent over prior art asbestos treating conpositions which rapidly
gener at e im mveh@hg&eﬁwautawe%meimnmg E@ﬂﬁ&ntfdnk‘ WhicH Fagiidiy gmﬁﬁe used

thus creating a dangerous

o Y aposi P el by i @%'fﬂ% thB ciclfogf G (7 ai e

phosphoric acid Concentrations of the fluorine-containing salt

should be in th‘gorlkgﬁe@e of from about 0.1%to about 4% by wei ght
based on the total ht of the trea 0s) ti

concentrations of f\rbﬁ'ﬁ]% W&Faﬁ“’wqd}’%@‘@g‘f’ 9‘“§é§bﬂt‘h°ci§F§?QttfﬁaBF&red

It has been found that the present treating conpositions, regardless of
which 103 compe'é;ﬁlpvﬁéseem@ﬂ%mwsénwscwwemof@nhthq cagidar | y usef ul
for treating building mat eri al s which contain gypsumin

conbi nati on wi tConcentations éfehefiuorine contaigingsalt shoeld be in the range o fromfabbdthe
present conposition results in the digestiaon of the chrysotile asbestos to
provi de a non- rietftahteoait A%tbyrwedght baseé on the totak vedigii lof the mestingicompbsitisn, t han 1%

by wei ght asbestos) while permtting the gypsum building materi al
to remain in plwigfcongedtatibns of from aboutOB%HBQb&i!Q%yﬂﬁc@ft'bbiﬁg preferredCt 2l N 11S
integrity and provide the heat insulating properties for which it

was |_ nitially intengeghs been found that the present treating compositions, regardless of which

10 ~fluorine-containing salis employed, are particularly useful for treating building
‘materials which contain gypsum in.combination with chrysotile asbestos, since the
use of the present composition results in the digestion of the chrysotile asbestos to
provide a non-regulated material (i.e., a material containing less than 1% by weight
asbestos) while permitting the gypsum building material to remain in place as part

15 of the building structure, retain its integrity and provide the heat insulating
properties for which it was initially intended.

It has been unexpectedly found that the present treating composition can be
readily used to Msfm chrysotile asbestos containing cementitious building
materials into non-asbestos building material without degradation of the building

20 material. It has been further unexpectedly found that the present treating

composition causes the resultant building material to exhibit heat insulating and



It has been unexpectedly found that the present treating conposition can be
readily used to transformchrysotile asbestos containing cenentitious

bui | di'ng materials into non-asbhestos building material wthout
degradation of the building 20 material. It has been further
unexpectedly found that the present treating conposition causes
the resul tant"Bd¥¥%hg material to exhibit heat insulating S97/11951

WD 98/ 13315 13

PCT/ US97/ 11931 13
fireproofing properties as well as toughness which is equal to or greater
t han that of fireproofingtpaperties as wéll astbughniess cvhiohiieequal to or greater than that of

It has been:unexpectedly found that the present conpositions, particularly
t hose whi ch enpl e initiakutadehtad fratkerik). cat e or tetrafl uoroborate salt as the

source of 5 fluoride ions, do not produce hydrogen fluoride in
excessive amounts whi lt%a&ﬂeenunexpectedly foun@ tRbe E%eﬂbéﬁf&ft%n??aﬂn@ﬂhﬂfﬁ ly
cause generation of HF gas when 'in contact w't rysotyi |

best F th I t of
?ﬁee:oafce 8; fl uor| |ongﬂ’2e 5%@%&%11&%%@@9%@#%{&%@a%%ﬂe%g%bsﬂqlt [ gns
Th t_t (] t t
asbest os. cohit ;?E‘?m@né&e nBo pretreleERYrorn miRfde m%ﬁ#gfmgo&"fsﬁ&v%?r? Ln Sbo?t
8 to 20 t f bl t
theoaqueous treaf‘Pﬁ‘g‘r’"g"‘B}é"d\e"’qEéﬁ?ﬁ rg"c“gégf’ é”%’b?ﬁ?é&asﬂg'}‘ E‘hﬁ"%‘%@*&bl gh? of
the chrysotile asbestos in the material bei ng treated. The anopunt

to be applied wi Firysatyilengbestes: Far thisseasen. gnly @ismpll.ssseptially catalytic amopnfief st os-
initially present in the material, the concentration of the acid in the 15

treati ng conposi thesouraeaf fivogide krins heeds to berechinghe eating copgmitionsy of t he
mat eri al being treated. The exact anount can be readily
det erm ned by snmal| STl present treatment composition may be readily applied to chrysotile
10 . .asbestos containing cementitious coatings in any manner so that from about 8 to 20
‘parts by weight, preferably 9 1o 15 parts by weight, of the aqueous treating
composition is applied per part by weight of the chrysotile asbestos in the material
being treated. The amount to be applied will depend on the amount of chrysotile
asbestos initially present in the material, the concentration of the acid in the
15 treating composition and the thickness and absorptive capacity of the material
being treated. The exact amount can be readily determined by small scale
application and testing.
When further occupancy of the building or treated arca is planned, the
present treating composition, preferably, should further contain agents which will
20 inhibit the corrosion of metallic substrate materials {(e.g. stee] beams, galvanized

corrugated decking, steel pipes and the like) to which the material being treated is

attached and/or in vicinity thereof. It has been found that certain specific materials



application and testing. When further occupancy of the

building or treated area is planned, the present treating
conposition, preferably, should further contain agents which will 20
i'hhibit the corrosion of netallic substrate nmaterials (e.g. steel beans,

gal vani zed corrugat ed decking, steel pipes and the like) to which
the materi avolowiasts treated i s attached and/ or i rCYmsImMugsy

thereof. It has been found that certaldh specific materials WO
98/ 13315

PCT/ US97/ 11931 ' 14

are useful as h ' b2 L5 I netal s
when part %u%&ﬁldg;& oi{rﬁ!eﬂérgi‘gxfélg{eiﬁg gﬁigsﬁﬁﬁﬁgﬁ@%ﬁ%gﬁhese
agents, and thejg i ratian in - aci di reating _conmpositions
such as that dgfsté? P%g%& E@?‘gﬁ’ﬁ&mi"eﬂ‘l’&ﬁ“&é‘s t'lg’e%rﬁgg taﬁ? é’w 1corporation i s hest os

to provide non-agbestps material and the ut i.Ii&%atio fo transformthe 5

asbest os- cont afffi WPOSILANS suphyas thabdescribed hpmin Whih digesttehpgoulei ol are
fully ~described in a concurrently filed, copending application,
U S Serial Nuﬁ‘l?éﬁ‘”ml’m‘"d% “0"“’6‘8’/5'?2!’,&!95‘3‘,3“(’9&(}1&’@@%.t°gwﬂ@ht itled
CORRCSI ON | NHI BI TI NG _COVPCSI TI ON FOR TREATI NG

ASBESTOS-SCONT Anshestis-cantalting cementitious material totaimen+regulatgdgaienidl awifulln ar e

i ncorporated herein in its entirety by reference. 10 The

met hod of the geseribedtin a corentremly filed; oofending application; UlSe Serid) dluinber
containing material into a nmaterial which contains very little, if any,

chrysotile  08/721,853, @MdekeaNes 91303 eniasCORROSION INMIBIPING by pol ari zi ng
| i ght m croscopy, X-ray diffraction, or other conventional

met hod. The r ecoMPOUBITION RORCTREA FAINGASBRST@S-CONTAINING MATERSSLY han one

percent (1%, and normally |ess than one-half of one percent (0.5% 15

chrysoti| e asb@giashihg drWhidhers MbbrporhtelfibrdinGn & edtl?ly bf fitbcbRl material.

Thus, the
L 10 ' The method of the present invention transforms chrysotile asbestos-

containing material into 2 matcrial which contains very little, if any, chrysotile .
asbestos when measured, for example, by polarizing light microscopy, X-ray
diffraction, or other conventional method. The resultant treated material contains
less than one percent (1%), and normally less than one-half of one percent (0.5%)

15 chrysotile asbestos in the overall structure of the resultant material. Thus, the
material treated by the present composition results in a product which meets the U.
S. governmental standards of a non-regulated asbestos-free material which may be
safely handled by ordinary means. Further, it has been unexpectedly found that the
present composition and method provides this transformation without causing a

20 degradation of the cementitious material and, thgréby, permits the material to
remain in place and to continue to provide the functions of fire resistance, etc. for

which it was initially instatled.



material treated by the present conposition results in a product which

meets the U. S. governnental standards of a non-regul ated
asbestos-free material which may be safely handl ed by ordinary
means. Further, it has been unexpectedly found that the pr esent

conposition and nethod provides this transformation without causing a 20
degradati on GVO98iS3tSenentiti ous material_and, thereby, per WEEUPHEIRL ori al

to remain in place and to cont® nue to provi de the functions of
fire resistance, etc. for which it was initially installed.
WD 98/ 13315

PCT/ US97/ 11931 The chrysotile asbestos contained in the cementitious material is 15

The chrysotile asbestos contained in the cenentitious naterial is

substantial |y C%&@ﬁ!)xg&gg% csted fo MR- ARG pATIup wiiiledh plabé 4 patt pl ace

and part mentitious material. Typically, at |east about
eighty five perc . . P At dagt y
percent, of the ﬁlﬁ%%egflﬁuéoufsin%erngl. ﬁgﬁ%ﬁ%gﬂeﬁégﬁ?’k fagg& 59%8 pr esent
conposition and nefh t rovide non-r egul at ed .or |
causi ng degr adat?’ﬁf‘?”gg’ 1‘?@%@%%"& Hfﬁ?“'ﬁﬁ?‘ﬁ? ?lgysogﬁ:d‘?ﬁq %éh%éer %vﬁég?e%;%tme
requiring renoval, of the nmaterial nor det ragt |ogg fr.omthe
properties3Sof t HEcwaiROMPOgtien and method to pravie # Ronsigewiated product without
Al'l that is necessary to achieve the digestion of the chre/sot,i,l e asbestos
10 fibers i rcausiopdegaadationwfithe eementitious sateriahapdtherghy. not 1eghitRg ¢ he
mat eri al containing the chrysotile fibers with the treating
conposi tion, f orremovalof the nmperinbnarydetractiog from the properti¢syof ghei camentinus mat er i al
with the treating conmposition. In the case of asbestos-
cont ai ni ng bui | déoagngmttetialal s, such as fireproofing materials coated on: -
gi rders, ~beanms and floor support plates, this can be done by
sprayi ng the treati ngall that is necessary to achieve the digestion of the chrysotile asbestos
10 fibers in accordance with the present invention is to wet the material containing the
chrysotile fibers with the treating composition, for example, by spraying or
brushing the material with the treating composition. In the case of asbestos-
containing building materials, such as fireproofing materials coated on girders,
beams and floor support plates, this can be done by spraying the treating
15 composition in the form of a solution, dispersion, gel or foam (e.g., a foam which
is stable for at least about 1 minute, and preferably for at least about 60 minutes)
directly onto the asbestos-containing material, preferably while it is in place in the
building environment. It is unnecessary to disturb the asbestos-containing
materials since the treating compositions typically will penetrate into the building
20 materials and contact the asbestos fibers contained therein. In those cases where it

is desirable to increase the rate of penetration of the treating composition into the

building material, one or more wetting agents may be added to the treating



15 conposition in the formof a solution, dispersion, gel or foam
(e.g., a foam which Is stable for at |east about 1 m nute, and
preferably for at |east about 60 m nutes) directly onto the
asbest os-containing material, preferably while it is in place in the

buil ding environnent. It is unnecessary to disturb the asbestos-containing
materi al s swoes3ie treating conpositions typically will PERESAIVLII nto t he
buil ding 20 mat erial s and cont #&t the asbestos fibers contained
therein. In those cases where it Is desirable to increase the
rate of penetration of the treating conposition into the '
but | di ng_At er ghposhith. For HARpIeNEH ddiciflc ARRBAR, SRK ab findlt AR ulfohdiés, L T eat i ng
PCT/ US97/ 11931 _ .. P

conposi tion. FW%’Q&%’HI&H%?\S’ g\%l?'%lfﬁxg cgrt?f’ ¥)g?:tfs éﬁ{?n%nu?ﬁlcasgﬁﬁwr?é’gg‘:ha qkyl

sul f onat es, sqdi um, | auryl. sul f.ates ol vial r boxyl ates, or a
non-i oni ¢ surf&l‘??l?;ﬁhal,k°§ﬁﬁtﬁs’g@‘yf%ex°leﬁm"y@iet‘,(?ﬁ x5 (%?'?/%@gg'}&)al kyl phenol
et-hoxyl at es, pol yoxyet hyl ene esters and ol yal kyl ene,oxi de bl ock
copol ymers, cafoBalkidneQkideplpckcopolymers, can be addedite F@M‘Ppg mposition in '
conventional anmounts, e.g., in anounts of up to about 5 % by wei ght based
on the 5 conventionial atadugts; e.g4 in amouptsiof BB o abent 5 Py wright based opdher at e of
penetration of the treating conposition into the building

mat eri al and t kotalrwesglit bfithe corapdsition, wfindrénse theipase phpenetration of the tlehtingr s .

Excell ent wetting has been achieved in nost cases, however, with the
treating conpogbrpesitionlimoehe building whiataiiliadd theresultant wetting oftheiasbestos1 0

The present treating conposition should be applied to the gypsum

cont ai ni ng cengRblist EQdtReiUidtlig s BRnQthieved il moBivasdsshowdvewRR i t a total
application of from about 100 to 200% by wei ght, preferably from about 125

Fto a (4= ' : i osition based on the
wei ght of the Rahtingcompbtition' b With&ldt addioral WhBiRg agcld ed

10 The'-present-u'éating composition should be applied to the gypsum-

containing cementitious building material in‘'manners which permit a total
application of from about 100 to 200% by weight, prefembly from about 125 to

about 175% by weight, of the subject composition based on the weight of the

cementitious building material. The exact amount will depend on the
15 concentration of the chrysotile asbestos contained in the building material being
treated.

Because of the high concentration of phosphoric acid in the treating
compositions of the invention.and the catalytic presence of fluorine-containing
salt, the desired asbestos transformation may be achieved by a single application

20 of the treating composition on the building material while it is in place in the

building environment. However, in some cases it may be necessary or desirable to



cenentitious building material. The exact anmount will depend on the 15
. concentration of the chrysotile asbestos contained in the building materi al

~ being - treat ed. _ Because of the high
concentration of phosphoric acid in the treating * i conposi tions of
‘ the invention and the catal ytic.presence of fluorine-containin

salt, the des™OM¥1¥MPest os transformation may be achi eved beIR‘§?’ﬂQ?3é

. application 20 of the treating cofosition on:the building naterial

: whisle. it is in place in the bui | di ng envi ronnent. However, in

. sone.cases it may be necessary or desirable to WD 98/ 13315

PCT, /-US97/ 11931  make successive applications, preferably without any ijztemi_ediate drying step.
make. successi ve applications, preferably wi thout any internmediate drying

step:. _ ukitikche déstred dedeof digdatipn o the chgb@ e ishestosdibeisticachivvea ot i | e
_asbestos fibers is achieved. ' The preferred manner of

B Vi ne the Carboct ( TR BARRES! g o i enin comprBp S 2, 1 Y
“ngjior free surf agﬁg;- f sl g il ' be
[ i oy %Bﬂy i?g Plr%cyg?’gg%gﬁ P%gfmgﬁgfaé sgxgrs@kg‘gpe&k)ou%’ di ng

~treated is in the

~conponent, usual | y.one naj.or _ e .S . £ ed and free.for
: ?ppllt cati onbuof F?.éjog Eﬁfaﬁ“s%ﬁéﬁéﬁaﬁﬂ&ms %?%lﬁ?thﬂ:ﬁ@f m%e%efjteé lsl;T Q&UGOUS

‘treating conposition_may require suc esﬁ,l ve applica |ﬁ£s, refera %/

Wi thout any | nt o ToTERf Beatie i fFsbsiials oiidig combivents oplby Sieshaior sigpt i at i on
of a..10 f oamed aqueous treating conposition provides an extended
contact tinme andéxposed and free forapplication-efthesnbiest composjtion. Nepraping-efithe bei ng
treated while the transformation is occurring. The formation of
t he foaned conpogquepustreating tampositien imay require iiceessive applinations, preferablyt he
i nstant method of transform ng:chrysotile asbestos-containing building
'- without any intermediate drying step(s) between applications. Application of a

10 foamed aqueous treatj_rjg.composition provides an ext_exjded contacttimeanda . - -

pseudo-encapsulation of the material being treated wﬁij“e.the transformation is

~ occurring. The'formg.t__;i.ion of the foamed composition a!r_xdit_s specific utilization in
the instant method of ﬁansfo‘rming chrysotile asbestbs;g:omaining building
materials to non-asbestos materials is fully described m concurrently filed,

15 copending U.S. application Serial Number 08/721.85'1‘_’,;5 (Docket No. 9166), entitled
FOAM COMPOSITION FOR TREATING ASBESTOS-CONTAINNG
MATERIALS AND MEI‘HOD OF USING SAMB,thetext of which is
incorporated herein in us entirety by reference. >

It has been found that when a chrysotile asbaﬁéé,qontaining material is

20 transformed in place in accordance with the present";_'il.ﬁen_tidn, the physical

integrity and adherence of the resulting.’non—asbestbg_ erii_ll to the underlying

substrate are such that it may be left in place to performthc fireproofing or other



materials to non-asbestos materials is fully described in concurrently

filed, 15 copending U. S. application Serial Nunmber 08/721,857, (Docket
No. 9166), entitled FOAM COVPCOSI TI ON FOR TREATI NG

ASBESTGOS- CONTAI NI NG MATERI ALS AND METHOD.OF USI NG SAME, the text
of which is I ncorporated herein in its €éntirety by reference.

It has beenWod8indBIShat when a chrysotil e asbestos-¢ant ai niBIURTEAN,| s
20 transforned in place in accordihce with the:.present invention, the
physi cal integrity and adherence of the Fesulting non-asbestos
material to the underlying substrate are:such that it may be |eft

in place to perfffiith Fdraviith he hsdestbsigntiinif Hraterial was originally instiM@d9O Fhé 3315
PCT/ US97/ 11931 origma T

function for WhiRadSudap e Thay BY tRitedBY Spragihg Yethe Akd @itha hlind
Installed. The resultant materi al subseq‘u_:e__'ntl_y may be treated by

ed. The “°° 777 resutant m equent |y r
S0 um bi car bonkelifFsdtbde, ks fodium icarboned BRSO RAL sl 21 01 2

na - car at e,

magnesi um hydroxi.de .or_the.like.in.order.to. neutrallze: remai.ning 5
nerd i the macampape, maghesiuh haroilag bFRE ik gin bR ety RHERI N o
applied to the abatenent of asbestos in -buil dings, may typically

i ncl ude the st &giddp thegn¥ieriaky any obstructions, such as interior
partitions, .ceilings and colum covers, to_expose the asbestos-containing
material to be treaflbemethedof theinveation prapplied DAhg,thatcentof asbesios iy of t he
material to 10 determine its conposition and-other relevant

char act eri sti cduildings, oiay typically include the stepeof removing any obstiustiensosichas an opti num
asbestos treatnment conposition and treatnent procedure in
accordance w t lintefier pattitions)iceilingsandicolumn Cogers,'te expuseithe asheptoscdnitaiming s t hen

material to be treated. This will enable the sampling and testmg of the material to
10 - - - determine its .compositi'oif"_aﬁd- other relevant charactenshcs,thcwby facilitating the -

selection of an optimum asbestos treatment composmonand 'féétment procedure

in accordance with the prcsent invention. - The trcatmeﬁ_;:'éémpg_sition is then

applied directly to the asbéstos—containing material wh;lemplace in amounts

described above to provide a non-regulated material. Theresultant material may be

15 further treated with a neug_r_alizing agent.

One of the advantages of the invention is thatlte : ies_ building materials

to be treated in place without destroying their physical integrity and adherence to

their substrate such that the materials may be left mplace to perform their

originally intended function after the asbestos has been transformed to non-

20 asbestos material.



applied directly to the asbestos-containing material while in place in

anount s descri bed above to provide a non-regqulated nmaterial. The
resul tant material may be 15 | further treated with a neutralizing
agent . One "of .t he advantages of “the invention is that it
enabl es buil ding materials ' to be treated in plac i U
destroying tWOBMYsi cal integrity and adherence to HHS%'?H*?

substrate such that the matetrials may B 1eft in place to performtheir
originally intended function after the asbestos has been transformed to
non- 20 asbestos material . WD 98/ 13315

PCT/ US97/ 11931 The following examples are intended to ill@strate the invention without The

foll owi ng exanples are intended to illustrate the invention w thout

i nposi ng |imits impodifelimitoaethe kcoph of the imveitionnas definaliyi theclaims abpended ai ns
appended hereto. Al parts and percentages are by wei ght unless
ot herw se i ndi Cajeffb. All pars and percentages are by weight unless otherwise indicated. =~ EXAMPLE 1
Sever al phosphoric acid solutions were prepared by m xing concentrated
(85% phosphoric acid and water. To each solution a weighed quantity of
amoni um bi fl uori de was added. These solutions were added to a sinul ated
fireproofi e mat eri al which cont ai nedg&%\(pﬁktf chrysotile asbestos, 1.5
parts 10 vermculite and 3.8 parts gypsum The weight ratio of
solution to material \was . 1.5, The m xture was_.al | owe remain
in contact with the §F¥ﬁ51*'£8‘8%?"?‘i’°r“é=&1%9§ﬁ°ﬂﬁw°’°?m by pikyiag f"dﬁce'ﬁﬁie%t hr ee
days in a closed plastic c,ont,gi n‘fr. After three days Iﬁlhe m xture _
was filtered, widelphgsphorisasidand water Jogagh sqluiop 2 teighst aMantbeofi i | ¢ asbest os
by X-

Y ammonium bifluoride was added. These solutions were added to a simulated

fireproofing material which contained 0.7 parts chrysotile asbestos, 1.5 parts

. 10 . -vermiculite and 3.8 parts of gypsum. The weight ratio of solution to material was
1.5. The mixture was allowed to remain in contact with the simulated fireproofing
material for three days in a closed plastic container. After three days, the mixturc . .
was filtered, washed with water, dried and analyzed for chrysotile asbestos by X-
ray diffraction. The composition of the various solutions and the results of the

15 analyses are shown in Table 1.



ray diffraction. The conposition of the various solutions and the results

. of--the 15 anal yses are shown in Table 1. WO 98/ 13315
PCT/ US97/11931 20
TABLE. 1 - 85% H err]PJerr](parts) NHerr]HF[err](parts) Herr]O
~(parts) Residual Chrysotile (% 5.0 0.1
4.0, WO /1331y 15 4.75 ' 0 PCT/USHN1931
4.25 ' 0. 15 5 204. 50 0.1
4.50 0. 23 4. 25 : 0.1
4..75 0.15 4.0 0.1
5.0 0.23 PABEE 1 0.1
5.25 a 0.23 _ 3.5 0.1
5.5 - 8527&‘1@4 (Bahts) NHHF, (partsB- 25 H,0 (parts) Residital Chrysotile é%) _
5.75 ©0.23 The results show that substantially
conpl ete transformgigon of chrygpjile 40asbestos wpligi n the treated
material was achieved to provide a material having | ess t han about
0. 2 percent by weig asbest os , thus, pro es a non- ulated 15
material . - s 0 g'% EXAI\P’?E 2
~Five 5" x_5" fire-pr fingtestéﬁ\anels of the rrpositioancribed I n
exanple " were prepé d on galv zed steel bAcki ng. Thesg‘ ganel S were
treated
SR 4.25 0.1 4.75 0.15
4.0 0.1 5.0 0.23
3.75 0.1 525 0.23
35 - 01 55 0.15
10 - 325 0 '5.75 0.23

The results show that substantially complete transformation of chrysotile
asbestos within the treated material was achieved to provide a material having less
than about 0.2 percent by weight asbestos and, thus, produces a non-regulated

15 material.

EXAMPLE 2
Five 5” x 5" fire-proofing test panels of the composition described in
example 1 were prepared on galvanized steel bmﬁng. These panels were treated
20 with a phosphoric acid conversion agent compositiohs composed of a solution
made up in the proportions of 3.5 parts of 85% phosphoric acid, 0.15 parts of

ammonium hexafluorosilicate and 5.5 parts o__f w_é_nef, The weight ratio of



20 wi th a phosphoric acid conversion agent conpositions conposed of a

sol ution made up in the proportions of 3.5 parts of 85% phosphoric
acid, 0.15 parts of anmoni um hexafl uorosilicate and 5.5 parts of
wat er. The weight ratio of WO 98/ 13315

PCT/ US97/ 1193 21

conver si on agé'ﬂ”’l%“?l re-proofing was 1.5:1. After allow ngPFEWﬁ&m

undi st ur bed for four days, sm@ll core sanples ([err]10g) were
renoved and anal yzed forchrysotile asbestos by x-ray diffraction.
The results showed that all sanples contained |ess than 0.5%

chrysotil e. Thessopversidorsageatrte firdproofing wast le% 1.cAfténallawingdo feangin wididtirbed 5
119 procedure. Al sanples passed the test.

EXAMPLE 3 for four days, sifialt core sanggles (e 10f) Swere ﬁmdvodnm&xmﬂyﬂeﬂ fdn' chBsotilepeat ed
except that ammoni um hexaf | uorosilicate was used instead of

anmmoni um bi f | uor iashestod bex-say diffrattic. I'The Jesultdshowed thaedl] safipies Bonthifsd tedsS
obtai ned are summari zed in the Table 3 bel ow.

E@SiL 5u§| 15t 0.9% eirydonid. eede(gahett Welethidnlfir-gdsteli By BnfodifiddAsTaES" ] A 9)
gh:rgésotl le(99 3 ééQproced%m?5All samples pgssed the test.0- 12 o 5.75 0. 26
3.25 0.15 5.75 0. 26 3.25
0.20 5.75 _ 0.14 3.50 0.12
5.50 0. 35 EXAMPLE 3

The procedure described in Example 1 was repeated except that ammonium

hexafluorosilicate was used instead of ammonium bifluoride. The concentrations

10 used and the results obtained are summarized in the Table 3 below.
TABLE 3
85% H3PO«(g) (NH,),SiFs(g) H0(m) Residual
Chrysotile(%)
3.25 | 0.12 5.75 0.38
3.25 0.14 5.75 0.26
3.25 0.15 5.75 026
3.25 0.20 5.75 0.14
3.50 0.12 5.50 035
3.50 0.14 5.50 0.22
3.50 0.15 5.50 0.22

3.50 0.20 5.50 0.14



3. 50 0.14 5. 50 0.22 3. 50

. 0.15 5. 50 0.22 3.50 0. 20
550 - 0.14 WO 98/ 13315
PCT/ US97/ 11931 22

The results show that the resultant product can be obtained which is
subst ant i al wpoBn3ses of asbestos. The resultant material i s PCORBSENINE a
non-regul at ed materi al havia2g |l ess than 1 % chrysotil e asbestos.
5 EXAMPLE 4 Thi s
exanpl e shows MySi F[err] substituted for (NH4)2Si F6. The procedure

described in Exanpl ahg red@lts shEw s B¢ ridultint pRAEEAR BE btiinéd Wehich is

MySi F[err][err] 6H err] O was used as the fluoride source. The
results are su j 2 i I 19; £ ~

TABLE 4 : %!ﬂo mﬁ}] g&‘ ertr%F'( S'S"p‘%é R}g'%allgfaelrsrlﬁleé’?-l rgrarlio(%(rg%m?-ltfder r] A g)
Resi dual . . .

Chrysotile(% material havmgsl_e%han 1% chrysotile asbestos. 0. 20 5 75
0.49 3.25 0. 26 5.75

0. 38 3.50 0. 20 5.50

0. 50 3.50 0. 26 5.50

0.28 5 The results sHXAMEEE4 he resul t ant product can be

obt ai ned which is
_ ' This example shows MgSiF substituted for (NH,);SiFe. The procedure

described in Example 3 was repeated with the exception that MgSiF;#6H,0 was

used as the fluoride source. The results are summarized in the table below.

10 TABLE4
85% H,PO4(2) MgSiFge6H0(2)  H.0(g) Residual
Chrysotile(%)
3.25 020 575 0.49
3.25 0.26 5.75 0.38
3.50 0.20 5.50 0.50
3.50 0.26 5.50 0.28

The results show that the resultant product can be obtained which is
substantially free of asbestos. The resultant material is therefore a non-regulated
material having less than 1% chrysotile asbestos.

15




substantially free of asbestos. The resultant material is therefore a
non-regul at ed materi al having less than 1% chrysotile asbestos.

: --_..;_15 : WO 98/ 13315
"PCT/ US97/ 11931
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EXAMPLE 5 : F| reproof| ng coatings were for% ' 5
. test panels W?’gﬂﬁsng a e coa%%ng conposed of 3.8 ’gVﬁéum

1.5 parts vermculite and 0.7 chrysoti

.Each panel was tested fo

_ asbestos onto a

gal vani zed steel plate. Each panel was treated with an aqueous 5

conposi tion conposed of a high concentration of an acid or acid salt
conponent and a fluoride solEXAMBLESounts and identity stated in
Table 5 bel ow. The conpositions were applied to each panel in a

‘wei ght ratio of 1.5 IRiepofing ¢datings were formed asc5” gI5 tesf panbls by éartiingr  Prior to

the testing, the coatings were allowed to remain in pl ace for
five days after conggconipossd ofB.8tpasts gigens 1.5 parovennizilite @nd0.7 cAsotile

‘Each panel was tested to determine the anount of residual chrysotile

asbestos, if anysb&ﬁiﬂtoﬁto’@%maﬂ:zwﬁeél iplaftD 'EaeN pdtie] waY tRéaked whifhhn aqueous
|reproof|ng properties according to a procedure

of _subj ect 5”9 t%m?a@ﬁﬁ&?c(:jén(?};g hfn ﬁlg?ﬁ'hm «%f'lﬁ a&:ﬁ%pﬂlﬁgagfc%gﬁé&gg f‘; he

ASTM E- Ser vi € coatlng renmal ne

rret al s UbSt rate a% a?fuogde so)ﬁ}c‘é'm argoums anm@e%g' s‘a?edt in He{:le gq)elow The

compositions were_-ap?_l_i'ed to each panel in a weight ratio of 1.5 based on the
weight of the coating.;._fl_:’;ior to the testing, the coatings were allowed to remain in
place for five days aﬁer application of the digestioﬁ compositions.
10 Each panel was '.;ested to determine the amount of residual chrysotile

asbestos, if any, contaihéd in the fireproofing composition.

Each panel was tested for fireproofing properties according to a procedure
of subjecting the panels to a gas flame using the temperature cycle of ASTM-E-119
and observing if the-qdating remained adhered to the metal substrate after a sixty

15 minute test period.
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TABLE '5 Acid I.D./Conc. (9 Fluoride I.D./Conc. (%

Pass/ Fai | H3PO4 (33) (NH4) 2Si F6 (1.6)

3/0 H3PO4 (31) NHAHF2 (1.1) 11/0
H3PO4 (17) WwWoO98/13315 - NH4HF2 (2) ; RCXIUSIINIBL H2 SO4
(15) NHAHSO4 (50) 24 NH4HF2 (1.2) : 2/ 13
NHAHSO4 (33) NHAHF2 (1. 6) ' 0.2

NaHSO4 (54) NHAHF2 (2. 3) 0.2 H3PO4
(8) NHAHF2 (2) TABLE S 3/'5 : H2SO4 (23)

Each of the test panels provided a non-regul ated (|l ess than 1% resi dual

asbest os) coati RgidTad ffdne!(guPst ant iphidrde £.D9CoRS (BF e St QRasg/Bdie panel s
treated with 5% cont ent” phosphortc acrd, in conparison to

Femai ned adher cHPOLBhE subst rat o SRR POV LOW0 Tt lgh material -
S\%pgg} ngflSWI t hﬁ%ﬁ&"(sﬁ‘? mechani cal 'ﬁmiﬁitz (f’}ﬂd t he 110 | ke
o S - n

Hz804 (15)

NHHSO; (50) NHHF; (1.2) 2113

NH,HSO, (33) NH,HF; (1.6) 0.2

NaHSb.. 54 NHHF; (2.3) 0.2

H3P04. (8) NHHF; (2) 3/5

H,804 (23)

Each of the test panels provided Ia non-reéulated (less than 1% residuatl
asbestos) coating material substami#lly free of asbestos. The panels treated with
5 the high content phosphoric acid, in comparison to panels treated with other
compoﬁtions, provided fireproofing which remained adherent to the substrate and
which were ;1 tough material capable of withstanding mechanical impact and the

like.



gl g a chrysotil e asbestos containing cementitious
_.naterlal l "l“ﬂi ubstrate in a building, to provide a fireproofing
‘asbestos-* ¢S5t ® sfrege bui l ding material thereon, conprising:

(a) providing an adm xture conposition derived from adm xing (i)

water, (ii) at |east about 30% by weight of phosphoric acid, and (iii)
from about 0. WOSHISME 1t 4% of ‘a source of fluoride ions:  PCTUSIIIS

(b) applying said adm xture conp05| ti o o the chrysoti le asbestos- 10
contai ning building material; . (c) permtting said
adm xture conposition to penet rate the buil ding

mat eri al and con{Vihat is daiméd igsot i | e asbest os contai ned therein;

(d) allow ng said conposition to remain in contact with the

chrysotile 15 asbest os containing building materi al
for a sufficient period of tine to reduce the
anmount of chrysotile Q.sbesgqﬁmryf%ﬂ t i

less’ than 1% by wei ght. ﬁ&a E!ﬁfs‘%h &&ﬁ?scontmwn cer*nen&nous
wherein the cene PihtoBd .Eéﬁc

cenentitious building Hrr‘a'%t erra 8 gdbs%ﬁeeﬁ}aolr%%db a coa n}’?g asi:esﬂ)s-

buil ding c one r WO 96/ 13315

PCT/ US97/ 1%]3 ﬂ%e ﬁlﬂpd?ﬁg r%atenal thereon, comprising: _ 26

3. The met hod of Cl aim rein sajd conposjtigon is applied in the

a} prov ﬁmg an admixture composition derived from admixing (i)
wate'r;: (ii) at least about 30% by weight of phosphoric acid, and (iii)
from about 0.1 to about 4% of a source of fluoride ions;

) agp;ying said admixture composition to the chrysotile asbestos-
10 contai?iing building material;
(c) peff_x_"nilting said admixture composition to penetrate thé building
mate:ri.g}_;and contact the chrysotille asbestos contained therein;
(@ ;\l_li'o;ving saidlcomposition to remain iﬁ cbntact with the
cl;;ysoﬁle
15 asbestos containing building material for a sufficieﬁt period of time

to reduce the amount of chrysotile asbestos contained therein to

less:than 1% by weight.
2. The method of Claim 1, wherein the cementitions material is a
20 gypsum-containing cementitious building material in the form of a coating on a

building component substrate.



formofa foam .

_ _ ' 4. The method of C aim 2, wherein
Loosai-dd compasig i contains a 5 metal corrosion inhibiting
, agent. mm Il“lmrl ““Il Iﬂ“ 5. The method of Claim2, wherein the acid is

' _phosphori ¢ a€l.dtpresent * in a concentration of fromabout 30 to
about 45 wei ght percent, and wherein the source of fluoride ions
i's a.salt sWe#HSfromthe group consisting is a 10 PCT/US97/11931
hexaf | uorosilicate or tetrafluoroboraté salt of an alkali metal, alkaline

-garth netal, or ammoni a, or mxtures of said salts present in a
concentration of fromabout 0.5 to about 2 percent by weight

based on the total \vgi ghtrheinefiflddf CRRQsWhérei said composition is applied in the 6.
- The - .method of Cdaimb5, wherein said conposition further contains a 15
‘component capabgsgnefafdaii. biting corrosion of netals in contact therewth.

7. The nethod of Caim1l1, 2, 3, 4, 5 or 6, wherein said conposition is
applied in an amount of from about 8 to about 20 parts by wei ght based on
t he wei ght of chrysotile asbestos contained in the building

O ol 2eua9 treated. il method of Claim 2, wiéein Shid Earhposition furthes ontains a

8. A conposi tion capabl ?1 of transform ng an asbestos-containi ng
material fo a cuetalrompsign whiling 428t cont aj ni ng | ess than 1% by wei ght of
- chrysotile
5. The method of Claim 2, wherein the acid is phosphoric acid present
in a concentration of from about 30 to about 45 weight percent, and wherein the
source of fluoride ions is a salt selected from the group consisting is a
10 hexafluorosilicate or tetrafluoroborate salt of an alkali metal, alkaline earth metal,

or ammonia, or mixtures of said salts present in a concentration of from about 0.5

to about 2 percent by weight based on the total weight of said composition.

6. The method of Claim 5, wherein said composition further contains a

15 component capable of inhibiting corrosion of metals in contact therewith.

7. The method of Claim 1, 2, 3, 4, 5 or 6; wherein said composition is
applied in an amount of from about 8 to abqgﬁ_éio- parts by weight based on the

weight of chrysotile asbestos contained in the building material being treated.




asbesi{"l” m’ m xture of (a) water, (b) phosphoric acid, and (c) a
; _'sourc , 'li m uor i de I ons; wherein the phosphoric acid is present

rnoa concent'rat’? or¥ O rom at | east about 30 weight percent of
the conposition and the source of fluoride ions IS present in a
concentration of fromabout 0.1 to about 4 weight percent of the

conposi tion. WO 98/13315 9. A conposition capalem‘”"
transform ng an asbest os- cont:ai ni ng 187 mat-erial to a cenentitious
material containing | ess than 1% by wei ght of chrysotl |l e asbest os

having fireproofing properites derived fromadm xing (a) water, (b)
phosphoric acid, and §.c) aAmmmoofcapabImfnm;sfomsgawmbcamepmnmxmosphor| c

acid is present in a concentration of at |east about 30 wei ght
percent of the cmajedaltbia@ementitious matenﬂnohtmhmgmq_lgm_l%fbnyaightbﬂehrysmti!e i's
present in a concentration of fromabout 0.1 to 15 about 4 wei ght
percent of the cabERed, u@pnsmgamxxmreof(a)water,(b)phdsghoncaﬁaleax@(massohtcen of
Claim8 or 9, wherein the source of fluoride ions is selected
froman ammoni unys Midkiak ionWlf&e:ﬁ’fhe%h@hbﬁﬁcﬁﬁE b}ésé'ﬁﬂrﬁl concentration of from

hexaf | uorosilicate or tetrafl uoroborate. The

Coneeont rat fon 09‘?*%1#;;’@%3&9“3%“?%%0 ?'%z%%‘%ﬁ' ol 3500 *G%f“f%‘de fons

conposi tion.

PCT/ US97/ 11931 is presentina concen %ion ot5 from about 0.1 to abont 4 weight %em of the

composition.

9, A compos:tlon capable of lransformmg an asbcstos-contanmng

- 10, material to a cementitious material containing less than 1% by weight of chrysotile .

asbestos having fireproofing properites dg:nved-frqmi-'_ajdnuxmg (a) water, (b)
phosphoric acid, and (c) a source of fluoride lons.whetcmthc phosphoric acid is . .
present in a concentration of at least about 30 wexghtpercem of the composition

and the source of ﬂuoﬁde ions is present in a congg_rig_igfg?ﬁon of from about 0.1 to

15 about 4 weight percent of the composition.

10.  The composition of Claim 8.0r 9, whiérein the source of fluoride

ions is selected from an ammonium, alkali metal o kaiiline earth metal
hexafluorosilicate or tetrafluoroborate. !
20
rem the acid is present in a

11.  The composition of Claim 8 or 9

concentration of from about 30 to about 45 wexght percent of the composmon




05|t|c-)—n" of Claim 10, wherein the acid is present in a
conce maﬁ»" Hmmmabout 30 to about 45 wei ght percent of the

conpo 13. The conposition of Claim8 or 9,
wherein the sourcé of fluoride ions is present in a concentration
of fromabout 0.5 to about 2 wei ght percent based on the wei ght
of the conpwasiiayns 14. The conposi t iRCT/EBTOH m 10,
wherein the source of fluoride ions ig8 10 present in a concentration of
fromabout 0.5 to about 2 wei ght percent based on the wei ght of

t he conposition. 15. The conposition of Claim8 or 9,
wherei n said phosphoric acid is present in a concentration of
from about 30 to about 45 wei ght percent and the 15 source of fluoride

ions is an alkali mepal iR oF t1aiat10l whtereAHPAY Rpresent in a

hexaf | uorosilicate or zhures t ereo?zlpresent I'n a concentration of from

boUt 0.5 ki oot h 1N RS ek BSE5hs Sk BEmSHAL ©f the

conposition. osTtron o 0, wherein
said fluoride source is 20 sel ected from ammoni um hexafl uorosil ci ate,
magnesi um hexafl uorosilicate or sodium tetrafl uoroborate or

m xt ures thereof. WD 98/ 13315

PCT/ US97/ $1931 13.  The composition of Claim 8 or 9, wherein the source opfjuoride

17. The conposition of Claim8 or 9, wherein said mxture further:

ions is present in a concentration of from about 0.5 to about 2 weight percent based

on the weight of the composition.

14.  The composition of Claim 10, wherein the source of fluoride ions is
10 -present in a.concentration of from-about 0.5 to about 2 weight percent based on the

weight of the composition.

15. © The composition of Claim 8 or 9, wherein said phosphoric acid is
present in a concentration of from about 30 to about 45 weight percent and the
15 source of fluoride jons is an alkali metal alkaline earth metal or ammonium
hexafluorosilicate or mixtures thereof present in a concentration of from about 0.5

to about 2 weight percent based on the weight of the cqh:posiﬁon.

16.  The composition of Claim 10, wherem sa:d fluoride source is
20 selected from ammonium hexafluorosiiciate, magmmum hexaﬂuorosxhcate or

sodium tetrafluoroborate or mixtures thereof.




cont ai abl e of causing said conposition to be in the form
of a.. Iﬂlﬂ mmﬁm ﬂ!&/ﬂigh Is stable for at | east about 1 m nute. 5

: € ¢conmposs Claim 10, wherein said m xture further contains
a_ corrponent ‘capabl e of inhibiting corrosion of netals in contact therew th.
19. The cogposi, gn of Caim 10, wherein said nixture fu@'ﬁ@?ﬁﬁ ai ns
a conponent of causing said cofpositionto be int a foam
10 which is stable for at |l east ab&dt 1 m nute. 20.
The conposition of aim8 or 9, wherein said phosphoric acid is
present in a concentration of fromabout 30 to about 45 wei ght percent and
the sour ce 13 f Mheeomposition of Claim § o P whareinsaid mixtgrefurthesie cart h
metal , or ammoni um 15 tetrafluorosilicate of mixtures thereof present
in a concentrat |@ntwfsafmwombcapalﬂeafcausmgsmdcompps&bombﬂn\mnfghnober cent
based on the weight of the conposition.

foam which is stable for at least about 1 minute.

5 18.  The composition of Claim 10, wherem sald mixture further contains

a component capable of inhibiting corrosion of metals m contact therewith.

19.  The composition of Claim 10, wherem said mixture further contains
a component capable of causing said composition tobc in the form of a foam -

.10 which is stable for at least about 1 minute..

20.  The composition of Claim 8 or 9, wherein said phosphoric acid is

present in a concentration of from about 30 to about 45 weight percent and the:
source of fluoride ions is an alkali metal, alkaline earthmetal or ammonium
15 tetrafluorosilicate or mixtures thereof present in a cgﬂqg_[itration of from about 0.5

to about 2 weight percent based on the weight of the composition,




