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This invention was nade with Governnent support under contract DE- 5
AC02- 76CHO0016 awarded by the Department of Energy. The Governnent has
certain rights to this invention. RELATED APPLI CATI ONS 10

This applicatVOM¥ ¥4 el ated to the fol |l owi ng commonl y assi gREHUSI11445

appl i cations, which have been filed sinultaneously herewith and the

di scl osures of whi ch have been incorporated herein by reference in
their entirety: (1) Serial nunmber 08/21,859 (Docket No.
9032), entitled COVPCEOMEDSITION AND METHOGDITOWREMOGNEASBESBOSTOS;, 15

(2) Serial nunmber 08/721,856 (Docket No. 9116), entitled COVPCOSI TI ON

AND MVETHOD TO REMOVE ASBESTCS; (3) Serial nunmber 08/721, 858
(Docket No. 9161), -emhistinvRetsiMIPRAEMWIN Government m@%@t ideHEdatrhé) hEE-MOVE
ASBESTCS; (4) Serial nunber 08/21,863 (Docket No. 9225),

entitled COVPOSIAdMY6CHb0016 A D RN EnS SR EPHEE, h
(5) Serial” number 08/ 721, 857 (Dock-gt No.19916%@;( gy e Dovergumont has

&OVEgls:\I'CI;I g;I\NEO? oDt ;_I;Ig]]l\égt oﬁﬁ%lﬁ%‘gﬁénm Al Nl NG MATERI ALS AND METHOD

RELATED APPLICATIONS

10 This application is related to the following commonly assigned
applications, which have been filed simultaneously herewith and the disclosures of
which have been incorporated herein by reference in their entirety:

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

15 (2) Serial number 08/721,856 (Docket No. 2116), entitied 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 (Docket No. 9225), entitted COMPOSITION
20 AND METHOD TO REMOVE ASBESTOS;
(5) Serial number 08/721,857 (Docket No. 9166), entitled FOAM
COMPOSITION FOR TREATING ASBESTOS-CONTAINING MATERIALS

AND METHOD OF USING SAME; and
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(6) Serial number 08/721,853 (Docket No. 9130), entitled CORROSI ON

I NHI Bl TI NG COMPCSI TI ON FOR TREATI NG ASBESTOS- CONTAI NI NG

MATERI ALS. 5 BACKGROUND OF THE | NVENTI ON Thi s

i nvention r &YQ%8433Mo net hods and conposi tions for digestinBCIH¥11445
chrysotile formof asbestos ( "chrysofile asbest0os") into non-asbestos

mat eri al while the chrysotile asbestos is a conponent of a
gypsum cont ai ni ng cenentitious conposite, and especially to

met hods and conposi {6)orSerihlannibee08/T2 1853 ¢PockegNs.t9160), ertitied CORRQ@BIObNr ysot i | e
asbhestos present in conposite material that is bonded to a support
structure. INHIBITING cow@bm@ntpdmmﬁh?m@asms@os&tmmwlﬂcﬁs best os
fibrous-like material consisting alternating |layers of silica
and nmagnesi um ‘Mﬁ'ﬁﬁémﬁg oxi de bound to each ot her t hr ough

coval ently shar oxygen. 15 At least in part because of its
availability and unique fire resistance and t hermal properties,
chrysotil e asbestos has been used commercially in a variety of

bui | di ng producgt g&!@ﬁﬂ@ fire resistant roofing shingles,
acousti ca:{3 im—%gm— ant and thermally insulating
coating conpositiong and the || In the formation of fire

resi stant coating c%‘bé‘é"ﬂﬁ“ﬁ’rﬁ]a‘eﬁéﬂfﬁﬁh?‘?i‘ 35d campREIns fr digegsing the

treatnent by the present invention, small anmounts of chrysotile asbestos
wer e chiysatide formief asbestes hbh@sﬁdﬁéﬁbﬁﬁoﬁmﬂ& nogtasbesies magesiat al ci um

sul fate hem hydrate, and, optionally, other materials such as
vermculite and/hilheheldeeotila'hﬂ)eagsrﬂpasbmpmnmsl gypsum-containing cementitious

composite, and especially to methods and compositions for the in-place digestion

10 of chrysotile asbestos present in composite material that is bonded to a support
structure.

Chrysotile asbestos is a serpentine asbestos fibrous-like material consisting
of alternating layers of silica and magnesinm oxide/hydroxide bound to each other
through covalently shared oxygen.

15 At least in part because of its availability and unique fire resistance and
thermal properties, chrysotile asbestos has been used commercially in a variety of
building products, including, for example, fire resistant roofing shingles, acoustical
plasters, fire resistant and thermally insulating coating compositions and the like.
In the formation of fire resistant coating compositions, found to be appropriate for

20 treatment by the present invention, small amounts of chrysotile asbestos were
mixed with a settable bonding material, such as calcium sulfate hemihydrate, and,

optionally, other materials such as vermiculite and the like. The composition was
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then applied to a structure where it fornms a hardened gypsum cont ai ni ng
coat i ng. For exanpl e, such conpositions found consi derabl e use
in nmulti-story buildings wherein the gypsum cont ainin
conposition g”é’ﬂﬁ*“i ed as an adherent coating to PcE’f’@“"@f‘rders,
fl oor support plates, concrete decking &nd the like to provide fire 5
resi stance and hi gh-tenperature thernmal insulation properties which aid in
preventi ng damage and even possible collapse of such buildings in the event
of f thes .applied to a structure where it forms alaedened pypsem asiiaising codtmg. been
classified as a regulated material in the United States Federal,
state and | ocal Fgoexamplefichagmpesitims fane codsiderabiaiseth mdlfi-story biiikigngsat i ons
dealing with the use and di sposal of asbestos-containing building
materials. The w_h&enﬁaagmamhalni@;&msiti&ﬂwﬁ%pﬁe& ds alrRdnerent dsatiigfo ned
asbhest os-containing material ("ACM") as a material which contains greater

t han QL8 Fgfa,a&,efmor Gdppét pfitdiCtnEite d &igégggﬂg@gﬁg ‘é%oltvme | ous

regul atory procedures various safeg oyed to protect

k f i nhal | t fi 15, . duri . L,or denolition
e 1 o™ Rl AR50 Rhok b Berlf e R SR B SO

k t d i.rat qQr, breat hi rat as well a
protective cf ot RENGHRE damReY g exsn possibls cpifppse of s iphidings mipe eyentor

asbest os- cont ai i ng material is being renoved to be isolated or
encl osed from t H& remni nder of the bui l di ng, and requiring the
encl osed work area to be kept at a negative pressure by 20 t he use of

speci al apparatus edquirpisatyesrs asbasfomhas heen elpssified apa mognlated matasial indhe

United States Federal, state and local government agencies have promulgated

10 regulations dealing with the use and disposal of asbestos-containing building
materials. The U.S. Environmental Protection Agency (“EPA™) has defined
asbestos-containing material (“ACM") as a material which contains greater than
one percent (1%) asbestos. In accordance with various regulatory procedures,
various safeguards are employed to protect workers from inhaling asbestos fibers

15 during removal or demolition activities. Such safeguards include, among others,
requiring workers to wear approved respirator or breathing apparatus, as well as
protective clothing, requiring any area in a building in which asbestos-containing
material is being removed to be isolated or enclosed from the remainder of the
building, and requiring the enclosed work area to be kept at a negative pressure by

. 20 the use of special apparatus equipped with HEPA filters to prevent airborne

asbestos fibers from leaving the work area. Such isolation of the work area is an

expensive and time-consuming part of the process.



asbestos fibers fromleaving the work area. Such isolation of the work area

s an expensi ve and tinme-consum ng part of the process.
WD 98/ 13314
PCT/ US97/ 11445 4

Generally, prior art nethods for handling asbestos-containing building
mat eri al s hWRBRMN several approaches. One approach has BEEHS3g1445
chem cal ly alter asbestos f#bers before using themin building
products. This approach is di scussed, for exanple, in US.
patents 4,328,197 and 4, 401, 636, both to Fl owers, 5 and in U S.

patent 4,474,742 t oGehéra®, prorirt Béthods for handling asbestos-cont@in@g@ufidingt al (U. S
4,474,742) teach treatnment of asbestos with hydroxamc acid and

iron chelating rﬁzﬁ&ms%aﬁré’také'rmv&al_tJ;bﬁrda&&ﬁ.aéh §;5|i‘:%acﬁ Has'tien @3hEmicay Pased on

; : €
their presunption that the iron 1S the rnful” conmponent. In the Flowers

patents . 97. . ) npgas I s,taught to
cont act asbest 3%3?#%&%38 ﬁvﬁnﬂgﬁﬁ%& m%qgerygﬁbué@iﬁ‘g &%"gg‘% E?llg(g)&rg?‘:hés weak
base/ strong acid or lglﬁstron bazgémeak nganese,

' | t nma
chrom um  cobaldfseu5sgdy £Or X gppEyIn éﬂa[?ms?fg%gdﬁﬂ%{%qle@ﬁt brth o flowers,
convert the asbestos fibers intg a petal-mcelle product. In general, the
process 3 and incdSy gt Actéd TR tofiracitlast tls ef fect ed by preparing a slurr

. ! . . y
of asbestos fibers in an aqueous sol ution of the appropriate
salt, effecting theGsesaffestdl §iSot 41HH2) weesiresgment sf asbestos withpdeoxamic
nmetal-mcelle fibers in the slurry, and recovering the netal-mcelle fibers
from the sl urrycifi@nd ireecheating agentsde eeromvetthepirapressat in thegikbestos baked ion ed
fi ber-containing end product. Anot her approach
IS to treat pr ewirgueduynption tharthe rbeisttheshatmful aompongntb Ulinitick Figwers patents
(U.S. 4,328,197 and U.S. 4,401,636), one is taught to contact asbestos fibers with
10 an aqueous solution of a weak base/strong acid or a strong base/weak acid salt of
manganese, chromium, cobalt, iron, copper or aluminum or mixtures thereof, to
convert the asbestos fibers into a metal-micelle product. In general, the process
contemplated by Flowers is effected by preparing a slurry of asbestos fibers in an
aqueous solution of the appropriate salt, effecting the conversion of the asbestos
15 fibers to metal-micelle fibers in the slurry, and recovering the metal-micelle fibers
from the slurry for use in the subsequent preparation of the desired fiber-containing
end product.
Another approach is to treat previously formed asbestos-containing building
materials by encapsulating the materials to thereby prevent the asbestos fibers from
20 becoming airborne. A resinous encapsulating coating material typically would be

applied by spraying, brushing or troweling. Care must be taken when using

encapsulating methods so as not to physically damage the building material being



materials by encapsulating the materials to thereby prevent the asbestos
fibers from 20 becom ng ai rborne. A resinous encapsul ati ng coati ng
material typically would be appl i ed by spraying, brushing or
troweling. Care nmust be taken when using encapsul ati ng net hods so
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encapsul at ed. Encapsul ation is a contai nnment nethod and, thus, the
encapsul at ed material remains in place during the life of the
bui | di ng. encapsulated. Encapsgulationiises capfainnsnd mathod end; thugths efcapsaldeice n
proposed, and each has its advant ages and di sadvant ages. For
exanpl e, it has rhaafal pentdhnsie glatodiringhe/lifs of tp Guildibg. or chip away at
dry untreated asbestos-containing material and to collect the

scrapi ngs for di scardxnmiueﬁomﬁnhvdlwniqmiha%&e‘éngmpsm,eﬂzdteacms%y renmoval ,
i's general |y consi dered unacceptabl e by regul atory agenci es

since it provid i | | .bor ne
p Qvaliages and disadvantagéy. qgit'%r{fjnp?ﬂ?t mﬁeeh?)ﬁo&iggédﬁaﬁnpﬁ scidpe

asbestos particles. vacuum e ave ‘been

RGN N e o e T T

an exhaust filt 0 preven out si de
envi ronnment and by .usi sea .containers, for storing ,and discarding the
col l ected as bestsﬁ%p&%sn@gf‘ﬁf%ﬁjeﬁﬂf ‘E&frgﬁu.e’ Yﬁl‘&h bgfreéﬁ%‘{ ﬂi%&ﬂ\fﬁﬁ‘f’& S of this
dry vaCULHn net.hod.i s tha he bond between the dry buil di ng
materi al and t h&enerally considered ynigeqeptapls by segufatory agegpies fipcat provides ihat ed may
be stronger than the vacuum 15 capabilities of the equipnment. In those
cases, it is nedtfssusrdagainsithe relpasreofpirbprag asbegios particles.  portion of the

asbestos-containing material by scraping or chipping, which has the
sanme |limtations as Dmevatunymmethodsihave beereattemgted ¢o oteecdmetshe/problem of dry

10 removal by incorporating an exhaust filtering system to prevent pollution to the
outside environment and by using sealed 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 asbestos-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 associated 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 removal.. Wet removal clearly

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



Wet renoval processes have been devel oped as a neans for reducing the
probl ens associated with the various dry renoval techniques. Wt renoval
20 generally involves wetting a building material with water or

wat er - sur f act ant solution to soften it and to thereby facilitate
its renoval .. Wet renoval clearly represents an inprovenent over
dry renoval WO8{l331ér, the use of water as a \RUTHRIT/ 81345
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softening agent is not entirely satisfactory because water penetrates
slowy, does not conpletely wet nost building materials, and
tends to run ofdftehing agett it entlrelly R@isfactory because iwate pérbirates slowly, does

Over the past several years, wet renoval techniques have been inproved by

5 devi si ﬁ&cmmtéﬁ tve%bgfsumﬁﬁg ﬂnﬁuenagl%@fenéﬂbtrmmeqe.mﬁém@ns
Recent U. S tents which relate to such inproved wet renova

t echni ques mckéggﬂ? for exanple, U S. patent 4,347,150 to Arpin;
U S. patent 4 55 to Erzi ner and U S. patent 5,258,562 to
Mrick et al. he atent di scloses a tech ue for
wetting and renovi n(&“frrﬂi’ea‘fﬁﬂesevqﬁl years, |ﬁ§ﬂﬁ%\"taﬁ%§h%f°§ P& r\"r“li’ﬁ?vﬁalbg

under | yi ng subﬁtrate using a two-part wetting syste The first
conmponent’ conpf§YeBRe mAre, %‘bvﬁf"é‘l"lgé‘lnf”"ﬁﬁfﬁspmg|°P‘i“E%§E‘é°“&| RerePtWSn bl ended

with a cationic or nonionic surfactant and the second conmponent conprises a
m xture of an BRYPRS Which sleiR tasvgh imprevagerat ramyel eehniquaginelpde.fpn h the al kal |
net al silicates in the first part. The two parts are stored
separ at el y andexumplerilk®atehtt, 34715016 Arpin; U.Shpstent 4,603,855 to Brzinen andst r i ppi ng
conposition which facilitates the renoval of the
U.S. patent 5,258,562 to Mirick et al.
The Arpin patent discloses a technique for wetting and removing friable
10 insulating materials from an underlying substrate using a two-part wetting system.
The first component comprises an aqueous alkali metal silicate dispersion blended
with a cationic or nonionic surfactant and the second component comprises a
mixture of an acrylic latex and a reagent that is reactive with the alkali metal
silicates in the first part. The two parts are stored separately and are mixed shortly
15 before use to form a stripping composition which facilitates the removal of the
building material while encapsulating the individual asbestos fibers contained
therein. The removed material must be handled as an asbestos-containing material.
The Erzinger patent exemplifies a wet method for removing asbestos-
containing materials from a substrate. This patent discloses applying a

20 composition containing a cellulosic polymer to the asbestos-containing material,

allowing the cellulosic polymer-containing composition time to penetrate and wet



buil di ng material while encapsul ating the individual asbestos fibers
cont ai ned therein. The renoved material nust be handled as an
asbest os-contai ning materi al . The Erzi nger patent
exenplifies a wet nmethod for renoving asbest os- cont ai ni ng

materials fr trate. This patent discloses applying a 20
conposi tion g@h?ﬂf#ﬁ?g a cellulosic poligmer to the asbest osPEHHEHII4Rg

mat eri al , al l owi ng the cel lul®sic pol ynmer-containing conposition
time to penetrate and wet WO 98/ 13314
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t he asbest os- corthtashesiep-gontainingmaterial nomonigs theevenetatenial frorh se vndertpinghe

under | yi ng substrate by nmechani cal forces, and collecting the
renoved nat eri alsubsiratediysnarhshical forces, and collecting the rentéved Matdriakfof His@drd pat ent i s
centered on the concept of renoving asbestos fi ber containing

bui | di ng material by TapMisicig abpatin isfc@nteftd o ke contapt bIBmBFing BsbRsiby, 5
whi ch may include a separate source of fluoride ions such as an al kal i

met al or fiber contRRg buTldEa thatéHal BY GppNind/ P bilte 2eBus sofibh Bf {ﬁud[cléidglng :

material for the purpose of conditioning"the materia I n

its renmoval whil icﬁﬁ?ﬁ}j iﬂk]h&e f%giﬁgfetsbﬁge Bgﬁggdw%nﬁ Sl{Ch 2 %rfs%}g?%%r%gta{ (i’rber s. The

bui |l ding material, t'er havi een tre _
rich g0 o el bSO et o che bl e SR i et ot o1
once renoved, can@hen btﬁ , i di ?Fested t 0 a non-ashbestos material by
i mrer si ng t he mEPHPYONNg the Materiglto gid jp its femovpl yhile partially conveging theon

referably with heati and agitation, until all of the asbestos materi al
Eas y ﬁgéﬂOﬂggcﬁ O‘ﬁ@d)%lldmg material, after having begmdregied mith the dilutenet

renoval techniques include the requirenents of 15 physi cal renoval
and handl i ng of agithsolygian, squefenably - remaved for fugtheretteatnieak andfor discard.  Mirick
10 et al further contemplate that the wet building material, once removed, can then be
digested to a non-asbestos material 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
15 physical removal and handling of the wet asbestos-containing material. In
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 a combination of acid and
20 fluoride source is used, the formed solution generates excessive hydrogen fluoride

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



addition, the renoved material nust be further treated to destroy the

remai ni ng asbestos conponent if the material is to be discarded
as a non-asbest os-contai ni ng mat eri al . In the
process described in Mrick et al, in which a conbination of acid and 20

fluoride source is used, the formed sol ution generates excessive hydrogen
fluoride WO 98/13314n0xi ous gas while in storage and duri ngPGHBSI785 on

whi ch presents a health hazard 8 to the applicator. The Ofice of
Safety and Health Admi nistration ("OSHA") has WO 98/ 13314
PCT/ US97/ 11445 8

set an upper p&&fﬁn&ﬁipbﬂ;&nﬂ&ﬁﬁfé%kﬁs{lkmmit ffthie® {3 PartsSper RANIDA ofig)drfeh | | on of
hydr ogen | uoride in the atnosphere. VWi | e

there have beeryjoRRE AMBERIHospHefe. t he treat ment and handling of
asbestos-containing building materials in recent years, the search

conti nues for still . f i . SUMVARY OF
THE | NVENTI ON Whifk there have b ﬂﬁ%@%@@ﬁ@?%@@ﬁe@ handlire 86"t o provi de
sotil e ashestos to

an i nproved conppsjtion for . . . . di.gesting chr
provi de a non- %%é?f‘ﬁgmﬁlé‘{“éﬂuﬁ?{“g mfff“ag irregent yebrs, rt}]e%/se?rgh SHoP¥rEflect of
the invention to provide an inproved conposition and net hod for
treating 9ypsurfERsEiEPRVSIBE S nent i ti ous buil ding material s which
contain chrysotile asbestos to transformthe building materials to
non- asbest os materials (i.e., materials which contain | ess than
1% by wei ght chrysotil e asbestos),

SUMMARY OF THE INVENTION

It is an object of the invention to provide an improved composition for
digesting chrysotile asbestos to provide a non-asbestos material.

10 It is another object of the invention to provide an improved composition
and method for treating gypsum-containing cementitious building materials which
contain chrysotile asbestos to transform the building materials to non-asbestos
materials (i.e., materials which contain less than 1% by weight chrysotile asbestos}),
while they are part of the building environment and supported on an underlying

15 substrate.

Another object is to treat a building material which contains gypsum,
chrysotile asbestos and, optionally, other components, such as porous aggregate, as
for example, vermiculite, while part of a building structure, to transform the
building material to a non-regulated material, without removing the building

20 material from its underlying substrate and without substantially impairing the

physical integrity and heat insulating properties of the building material.



while they are part of the building environnment and supported on an
underlying 15 substrate. Anot her object is to
treat a building material which contains gypsum chrysotile
asbestos and, optionally, other conponents, such as porous aggregate, as
for exanple, vermculite, while part of a building structure, to transform
t he WRM#IAMhg nmaterial to a non-regul ated materi al PCRUSTELMS
renoving the building 20 materia® fromits underlying substrate and
Wi t hout substantially inpairing the physical integrity and heat
i nsul ating properties of the building material. WD 98/ 13314
PCT/ US97/ 11445 A still further object is to provide a treating composition which fuffills the
A still further object is to provide a treating conposition which fulfills
the - aiwaa&tssatata%bwwmm\fged&dﬁhgder_e%aiﬁru%ﬁa@@s Iy ENceQ R fi‘ésuﬂf i de
OSHA |1 m nd

gas in excess of present s during storage use.
I n accordance WhSHA fiehilsBRg t&age 4da88€ and ot her objects and advant ages

5 are achi eved by the present conposition and nmethod for transform ng
chrysotile i Swi 2l 10 - material . The
conposi ti on conprises g&gﬁi?g%e € v t(}:lgér%&n gg{&?'génb?%fs %?ﬂY“,”lﬂﬁeﬁwi gh

concentration of | norgani ¢ _acid, an.l.norganic acid ) salt or
m xtures thereof® a%ﬁi V%J @’atr‘}gl%/r?s%t COmBOTiHoR3 é’i‘Fﬂéﬂdarﬁ‘f transforming CHIY%!?? ne earth
metal or ammoni un?T hexaf | uorosilicate. The present conposition is applied to
the 10 bdPiegion rafrRiakioingp-ashestos, maeHnle The RPmPPSHION SPMBrises 8 BRIGES on of
fromabout 8 to 20 . pans by wei ght of treating conposition per
part by wei ght SPMBRAQIRALWateroahigh cojigentration of an inorgenie adidh @nl inanganieacidat er i al
bei ng treated. .

salt or mixtures thereof, and a catalytic amount of an alkali metal, alkaline earth

metal or ammonium hexafluorosilicate. The present composition is applied to the

10 building materials in a manner which permits absorption of from about 8 to 20
parts by weight of treating composition per part by weight of chrysotile asbestos

contained in the material being treated.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 The present invention is intended for the treatment of gypsum-containing
cementitious materials which contain chrysotile asbestos fibers to transform the
building materials to non-asbestos materials. The present invention is especially
useful for digesting chrysotile asbestos fibers contained in gypsum-based building
materials that have been previously applied to the structural components, such as

20 stee] beams, decking and the like of buildings as coatings thereon to provide fire
and heat resistance thereto and to provide an asbestos free coating which retains its

integrity and its fire and heat resistance properties on the substrate. Finally, the



DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 15 The present
I nvention is intended for the treatnent of gypsunm containing
cenmentitious materials which contain chrysotile asbestos fibers to

transformthe buil ding materials to non-asbhestos materials. The
present invention is especially useful for digesting chrysotile
asbestos fi B¥Q W3t ai ned i n gypsum based buil di ng PCT/HS974144% s t hat

have been previously applied to the structural conponents, such as 20
steel beans, decking and the like of Bl dings as coatings thereon to
provide fire and heat resistance thereto and to provide an

asbestos free qoaehtrigvemibs providésd dbenpokition which can digdsOélegdotileyasBddthsi ts fire
and heat resistance properties on the substrate. Finally, the

WO 98/ 13314 fibers without generation of noxious hydrogen fluoride under storage or use
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present invent icBHdiH&rgéVi des a conposition which can digest chrysotile
asbest os | bers without generation of noxious hydrogen fluoride
under storage or us The present

. .condi tjqns, . - I
vent on o di rect Al PSSt i EieT AL RSIsB LS e pmessiteg wich isgp
aqueous sgl ution or dispersion of a h+g£1 concentr aé; on of .an inorganic
acid, an aqueos SQllqpAf ASPERIPY k41BN BRNCRRUAINR isan IRerERif acidl o
catal ytic amount of .a . . hexaf | uorosilicate salt, as fully
descri bed her eilPf58anR#cid salt or mixtures thereof, andrpeatglyticpmampefifent of the present
conposition can be selected fromany _ strong inorganic acid or an
i nor gani ¢ aci d hezafluoresilightg saly asfuliydesenbed heteinbglowd 10 conmponent
shoul d have a pKa of up to about 2.5 and preferably up to about 2.2.
Further, the acid c®hpacidodmpuneit olf thelpregiuit gompdsitinean he veddcedsd fioan &y m t he
pr esent

strong inorganic acid or an inorganic acid salt or mixtures thereof. The acid

10 component should have a pKa of up to about 2.5 and preferably up to about 2.2.
Further, the acid component must be highly soluble in water to form the present
composition. Preferred inorganic acids include, for example, sulfuric acid, nitric
acid, hydrochloric acid, phosphoric acid and mixtures of such acids. The most
preferred acid is phosphoric acid. 'When phosphoric acid is employed as the acid

15 component, it can be used in combination with small amounts of up to about 20%
by weight of the total acid content, of other inorganic acids. 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. The preferred inorganic acid salts are the
half acid salts as, for example, ammonium and alkali metal bisulfates and the like.

20 The most preferred salts are the ammonium salts of the half acids.

The acid component is employed in the present compositions in high

concentrations of at icast about 30% by weight based on the weight of the treating



conposition. Preferred inorganic acids include, for exanple, sulfuric acid,
nitric acid, hydrochloric acid, phosphoric acid and m xtures of
such acids. The nopst preferred acid is phosphoric acid. Wen
phosphoric acid is enployed as the acid 15 conponent, it can be used
In conmbinatigon with small anmounts of up to about 20% by wei ght of
the total aciP¥#¥nt, of other inorganic acids. In additimmi’*éﬂ‘t‘s
amounts (up-to about 5% preferably up j,0 about 2% by weight of the acid
content) can be in the form ofl an organic acid. The preferred

I norganic acid salts are the hal f acid salts as, for exanple,
ammoni um and al lcahmposigérsluplio ghelshtatation poidt dfftie: dcidie the ag0eons systend Hie isnDSt
preferred salts are the ammonium salts of the half acids.

The aci d conpongnéfeired thaqth@©atidiconiponbift b hRsE@Nin skt BO% IS abolt 45% by
concentrations of at |east about 30% by wei ght based on the wei ght of the

treating ~ weight based/eh 9/ 1d8BwWéight of the treating composition.
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conpositions up to thee ?%5&{! ﬂ‘%{“ﬂ‘?ﬁgﬂ'%{iﬁ En}ulg'tecoﬁl%{n ticgsttongaﬁﬁllﬂﬁﬁ}‘zﬁkzﬁy stem

It is . prefer conmponen e presen rom about
30% t o aboyt 45%% . L ght base@ n the,total I.ght of the
treating c nposinﬁ fr alkaline earth mefa! Hexaﬂuor?ﬂ cagerséé'eﬁ‘thepfezﬁﬁlggonposi tions
must contain at | east ope anmonj.a, a{l‘g% 5 . tal,.or alkaline earth
ot &l hexat | uor SR Beralporon ite. o TBF besppprasifcatesallShould 52 soRbITR G Lim
hexaf | uorosilicate. The hexafluorosilicate salt shoul d be soluble in the
aqueous treat i ndAuOHpHBEINE GRmpesitions af the presant inveRtionn ke amquats desgrbadnt s
descri bed _herein below. It has unexpectedly been found that
treati ng conposiheieimbseldvavit has unexpectedly been foundhiatifeating epmpositionsehagiag the
decri bed above can be stored and used to transform
hexafluorosilicate salts decribed above can be stored and used to transform
10 chrysotile asbestos-containing building materials to non-asbestos materials while in
place in a building environment without generating noxious hydrogen fluoride gas
in amounts which are unacceptable for commercial application, as exemplified by
OSHA standards. This represents a major improvement over prior art asbestos
treating compositions which contain simple fluoride salts, such as sodium fluoride,
15 ammonium fluoride or ammonium bifluoride, which contain hydrogen fluoride in
their acidic aqueous systems and rapidly generate and expel large quantities of
hydrogen fluoride gas when used, thus creating a dangerous work area.
The amount of hexafluorosilicate salt in the present treating compositions is
very small relative to the concentration of the acid. Concentrations of the
20 hexafluorosilicate salt should be in the range of from about 0.1% to about 4% by

weight based on the total weight of the treating composition, with concentrations of

from about 0.5% to about 2% by weight being preferred. it has been found that



10 chrysotil e asbestos-containing building materials to non-asbestos

materials while in pl ace in a building environnment w thout
generati ng noxi ous hydrogen fluoride gas i n amounts which are
unacceptable for comercial application, as exenplified by OSHA

standards. This represents a mmjor inprovenment over prior art asbestos
treati ng con@ddldns whi ch contain sinple fluoride salts, PEUUSHTABMS 0di UM

fluoride, 15 anmoni um fl uori de or amoni um bi fluoride, which contain
hydrogen fluoride in their d&idic aqueous systens and rapidly
generate and expel l|arge quantities of hydr ogen fl uori de gas when

used, thus creahé pi@scht Rekadedrdiiscawalfs oeide a catalytic cffect to cause ~ 1he anount  of
hexafl uorosilicate salt in the present treating conpositions is

very small rel q}ényﬁnﬂ?iow&?thﬁgﬂﬁ%ﬁligstg%ﬁ& iﬁfrhcté}ﬁ?]xﬁx‘;b&naimg?&?&ﬁiﬁl:&O”S of the

20 hexaf | uorosilicate sal't s be 1n e range rom asbout 0.1%

to about 4% by. qul(I:lg materitay\géi Eeag ]ﬁggrogﬂcetanﬁmza?l%e%%s%%eg@ %gf %51 e treating

conposition, w ncentrations o 5 0 about 2%

E%T}Aﬁlsgg} lgihg%gurlaetg rrngtt%gél clo;[xtax}r}:a}lsg lgsg?l&nfl%ugfi wgirg]glttasbestos) which can Tﬁrm 98/ 13314

the present hexaf|uorosilicate salts provide a catalytic effect to cause
transf or mat i on BPAEHES Rafof Lhsthufldng SFITes i n t he gypsum cont ai ni ng
cenmentitious _ building material being treated to produce a
non- asbest os mat eri 41 istielieved, thoyghmot meant to be a limisagion n &l preseetinvantiomnt ai ni ng
| ess than 1% by wei ght asbestos) which can renmain 5 in place as
part of the buithaiiwhgn gtercomiposition of the present invention contdcts Ghsysbiileiashestds, thehough
not meant to be a limtation on the present invention, t hat when
t he conposi ti orcamfytic Amomites Aeuaflusresilitatosaligemdraet smointey:smdunt 6 lydivgai os, the
fluoride which is immediately consumed by reaction with silicon atoms of the
10 chrysotile asbestos contained in the material being treated. This reaction further
generates hydrogen fluoride at a rate which permits immediate reaction with
additional silicon atoms until essentially all of the chrysotile is transformed to a
non-regulated material and essentially no hydrogen fluoride gas is lost to the
atmosphere. It has been unexpectedly found that the present hexafluorosilicate
15 salt containing composition does not produce hydrogen fluoride in excessive
amounts while in storage nor directly or indirectly cause generation of HF gas
when in contact with chrysotile asbestos. For this reason, only a small, essentially
catalytic, amount of hexafluorosilicate salt component needs to be used in the
treating composition.
20 Simple fluoride salts, such as ammonium fluoride, ammonium bifluoride,

sodium fluoride, sodium bifluoride, potassium fluoride, potassium bifluoride,

lithium fluoride and cesium fluoride, which have been proposed for use in prior art



catal ytic anmount of hexafluorosilicate salt generates a m nute anmount of

hydr ogen fluoride which is imedi ately consuned by reaction with
silicon atons of the 10 chrysotil e ashestos contained in the
material being treated. This reaction further gener at es hydrogen

fluoride at a rate which permts imediate reaction with

addi ti onal sVP%&M4toms until essentially all of the chryZGEUSY/I4s
transforned to a non-r egul at ‘?S’ material and essentially no
hydrogen fluoride gas is lost to the at nosphere. It has been
unexpectedly found that the present hexafluorosilicate 15 salt

cont ai ni ng conpasbestosoreatingsormmsitions) geneeally\ack vy suitableforisel én tha pexenessi ve
anounts while in storage nor directly or indirectly cause generation of HF
gas - Whneention. Sact simple\shltsthaedbeés dbunkd €o aesdefdtragid hidrblykib irSthé eason,
only a small, essentially catal ytic, amount of hexafluorosilicate

salt conponent pRQMEe bfachiS gerfePling Tarfd\Bnounts of hydrogdn MRk gasGHIROREdhRN. 20
Sinmple fluoride salts, such as amoni um fluori de, anmoni um bifluoride,

o1l uorde, -+ eSO PP p ook L BRRIAR o Wb ESl BRNEIRNT v been

pr oposed f.or
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asbestos treating conpositions, generally are not suitable f use in the
present °°9“p°ﬁr}f§%§ﬂqd6'?ﬁ’a§d’gﬂmﬁ tﬁ‘fﬂ’g" @ﬁlaf'gle#u&?fgo @é'??sf"éﬂ% to undergo

gs'?helsg sgdvglrnagerstof the prior art are avoid\e/g%yg t%{a %g’e%gn% treating 13

rapi d hydrolysis in_ the presence of acids generating |arge
amount s of hydr¥E&4IPMSyori de gas which presents a safety hazard
maki ng the work area unsuitable for comrercial application. 5 These

di sadvant ages of t hélhempresentareatmeniecompositionimay be teadiyrapplied: to chrysatilerg
conpositions and thereby permts themto be handled with only reasonabl e
asbestos containing cementitious coatings in any manner so that from about 8 to 20
10 parts by weight, preferably 9 to 15 parts by weight, of the agqueous 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
treating composition and the thickness and absorptive capacity of the material
15 being treated. The exact amount can be readily determined by small scale
application and testing.

When further occupancy of the building or treated area is planned, the
present treating composition, preferably, should further contain agents which will
inhibit the corrosion of metallic substrate materials (e.g. steel beams, galvanized

20 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

are useful as corrosion inhibiting agents for a broad spectrum of metals when part



precautions. The present treatnent conposition may be
readily applied to chrysotile asbestos containing cenentitious
coatings in any nmanner so that fromabout 8 to 20 10 parts by

wei ght, preferably 9 to 15 parts by weight, of the aqueous treating
conposition is applied per part by weight of the chrysotile asbestos in the

mat eri al WO 98/13314 bei ng treated. The anount to be appl i eBCTI$9771tldHend on
t he amount .of chrysotile ashestos initially present in the
material, the concentration of the aci#in the treating

conposition and the thickness and absorptive capacity of the material 15

being treated. The %@hmmy%eﬁwbohﬁlde@ﬁ%bMerﬁmlﬁédyrﬂashém smal | scale
application and testing. further occupancy of the

bui | di t
composi i on, - praraiuBfif hpeBlyipets ﬁ*e*?f‘?%'aaﬁ%s.wﬁ prod GRTh phbc it i
hi b h b b :
oot o 50 drUR el SRR AL fad oansgﬁwﬁvap%ﬁan% e %5 o

the material bei nity

thereof. It had ’@h Eﬁﬁ "‘k’%t’““&@'rpc"‘é‘ieﬂ‘ g’tfﬁ‘&??’?ﬁ’“%ﬁ aé‘if %‘g"s‘ed bythe gy e

useful as corrosion inhihbitin g{ents for a broad spectrum of netals when
part 5 . presenygompgsitiomand method to provide a non-regulated, safe product without
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The chrysoti | e degladstianof thercemientésidbus material apdstherebyt, notrequinngnemalaliof the
substantially conpletely digested to a non-asbestos product while in place
and part material abr deftractingfromt tht ipoypertiendfahe edmeniiyysi coatigymatediall east about
eighty five percent, and preferably at |east about ninety
percent, of the chr ygbthadienddesiaryIo achievditigredifaddobyf thdi¢hrysotile asbestos

fibers in accordance with the present invention is to wet the material containing the
10 chrysotilc 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
composition in the form of a solution, dispersion, gel or foam (e.g., a foam which
15 is stable for at least about ! 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
materials and contact the asbestos fibers contained therein. In those cases where it
20 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

composition. For example, an anionic surfactant, such as linear alkyl sulfonates,



5 present conposition and nmethod to provide a non-regul ated, safe
product w t hout degradation of the cenentitious material and,
t hereby, not requiring renoval of the mat eri al nor detracting
fromthe properties of the cenmentious coating material.

Al that is necessarX to achieve the digestion of the chrysotil e asbestos
fibers in accHOMABA \ith the present invention is to wet tRETHRYEAIHME)

containing the 10 chrysotilc fi b¥rs with the treati ng conposition,
for exanple, by spraying or brushing the material wth the
treating conposition. In the case of asbestos- cont ai ni ng

bui | di ng nat er i abfthe presént asidicitreapngoevinpogitiom t Fhes@hgent i elibidicagpdratédngn
beans and fl oor support plates, this can be done by spraying the treating

conmposi tion in tk&dicereain coﬁlp‘éﬁlhbﬂslsﬁéh asdhdi AEJcFib& herdil wiidh digaRchSsalile 2
foam which 15 Is stable for at | east about 1 mnute, and preferably

for at |east aboyihe&Bs (1B F@r)—asbcstos m?)tfnal V\ﬁdﬁi’l@‘ﬁﬁiliﬁugﬁ'k%atn rm the

asbestos contalnlng materi a pre era elt Is |npace|nthe

bui | di ng _envi r onggply. L dn%né‘@é}ﬁ&x%ﬁ&?{ﬁ{az&&g%asﬁo [Relilles pRARLPAYFONt &1 1 nd

materi als since ositions ene Ye into the

bui | di . t act th b t f b t d
TETINOE. B L S

of penetration o e freating c osi tion_int bU|Id|ng
material, one orwlesiﬁe‘m glé?g@%l’ °P(%‘§Fdl§9%‘3§@§ BNHIBITING at i n

conposi tion. For rrop an anionic surfactant, such as |inear aI Kyl
sul f onat es, COMP SITIONGORSTREATING ASBESTOS-CONTAINING MATERIALS,
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of the present athedkachingsseftwhich aroingorportatedihereifiiaste entiretytby refemencet hei r

I ncorporation in acidic treating conpositions such as that
descri bed herein, whiTie méthebsfehepreseaninvéntion transforms chrysotile asbestos-

10 containing material into a material which contains very littlc, 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%)
chrysotile asbestos in the overall structure of the resultant material. Thus, the

15 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
degradation of the cementitious material and, thereby, permits the material to

20 remain in place and to continue to provide the functions of fire resistance, etc. for

which it was initially installed.



asbestos to form non-asbestos material and the utilization to transformthe
asbestos-containing cenentitious material to a non-regqulated naterial is

fully 5 described in a concurrently filed, copending application,
U.S. Serial Nunber 08/ 721, 853 (Docket No. 9130), entitled
CORROSI ON | NHI BI TI NG COVPOSI TI ON FOR TREATI NG

ASBESTOS- COWGS3BIE MATERI ALS, t he teachi ngs of PGIVUSYY/18448
incorporated herein in its entirety bytoreference. The

nmet hod of the present invention transforns chrysotile asbestos- 10
containing material into a material which contains very little, if any,

chrysotile sodium laurgPRBaled poWakdx yRitks, dramofXeHiPiubfactait, 8Rhat | i ng
| i ght m croscopy, X-ray | ffraction, or other conventional

e I e 5 L0 o

percent (1%, nor ma percent (0.5%
chrysotile asbestos in the overall structure of the resultant material.
Thus: the” 15 Polvatksighe oPfe legk Soonids Sine Pt e CRbE P resBR B LTt 1 1
a product which neets the U. X S. %over nrrg%gll s,tglrl)dards of a
non-regul at ed FOBYIFIGEAl AMQUNLSHE: B iD ATOYHT RfHP 1R OQYL> % by weight bagedanmthe 4 g ed
by ordinary means. Further, it has been unexpectedly found that the
present cdnpositeiabyeighipf thaqeamposition, tejwsreaysithe rateof penstratian Afihe,wreaiBgit causi ng
a degradation of the cenentitious material and, thereby, permts
the material tcompsition intathve building mhtarial andh the tresultant wiehing of thepstisstiosle t he
functions of fire resistance, etc. for which it was initially

i nstall ed. fibers. ExcellentMietfifg B3 Dkdn achieved in most cases, however, with the
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sodihum | auryl Stdafisd @smpoRitiby aloli€) witheay ddadiphaweRing @gends. non-i oni ¢ surfactant,
such as

The present treating composition should be applied to the gypsum-

10 containing cementitious building material in manners which permit a total
application of from about 100 to 200% by weight, preferably 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 upon the
concentration of chrysotile asbestos contained in the building material being

15 treated.

Because of the high concentration of acid in the treating compositions of
the invention and the catalytic presence of hexafluorosilicate salt, the desired
asbestos transformation may be achieved by a singlc application of the treating
composition on the building material while it is in place in the building

20 environment. However, in some cases it may be necessary or desirable to make
successive applications, preferably without any intermediate drying step, until the

desired degree of digestion of the chrysotile asbestos fibers is achieved.



al cohol al koxyl ates, al kyl phenol ethoxyl ates, pol yoxyethyl ene esters and
pol yal kyl ene oxi de bl ock copol yners, can be added to the treating

conposition in conventional amounts, e.g., in amounts of up to
about 5 % by wei ght based on the 5 total weight of the conposition,
to increase the rate of penetration of the treating conposition

into the bui IUPAY Mt erial and the resultant wetting of thePEEESHLYS
fibers. Excellent wetting has been achieved in nost cases, however, with

t he treating conposition al or , W thout additi onal wetting
agents. The present treating conposition should be

appl i ed to the gypsurhe pidferred mannexsftapplping theastbedtirehtinpudmpoiilich 1Bgherat eri al
i n manners which permt a total application of fromabout 100 to

200% by wei ght, rmiteria it spplyingthedmpositidR il the form of a foam GEE‘EH% o6 # by

wei ght, of the subject conposition based on the weight

cenmentitious bU'rhé]bmeef%k%ekﬂb thd B Lmﬁﬂ“%@&he%%fknﬂ?&ﬁé(}ﬂea%% nhe

concentration of Chrysotile as estos contained int Yers al
being 15 Becau he h centration
of acid in the trea?fian%oag%pnas%bstrate bux%dmg c%%x Ee%t “s‘ff{l,'é op?] c%\ﬁd t he
catal ytic presence of afl uor SIJ I C alt, the, desired

asbest os t?ansf cf'r"Pr%tq‘F?%‘? OL¥PP 8%03\92{}'35@8%{3‘5?% s@‘°§p§?’a¥5’§8 Pbheof the
treating nposition on the building material while it is in
place in the bwaﬂEﬁ‘W@;m"Z@g compOSitiaR\ Ay JRAHISSSUCCERRNS RBPlIcationssprpfsrablises it may
be necessary or desirable to make successi ve applications,

preferably w t hatithogkapyiintermediate diying step(sgtwees gpplications. Application of a
desired degree of digestion of the chrysotile asbestos fibers is achieved.
VO 98/ 13314 foamed aqueous treating composition provides an extended contact time and a
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pseudo-encapsulation of the material being treated while the transformation is

10 occurring. The formation of the foamed composition and its specific utilization in
the instant method of transforming chrysotile asbestos-containing building
materials to non-asbestos materials is fully described in concurrently filed,
copending U.S. application Serial Number 08/721,857, (Docket No. 9166), entitled
FOAM COMPOSITION FOR TREATING ASBESTOS-CONTAINING

15 MATERIALS AND METHOD OF USING SAME, the disclosure of which is
incorporated herein in its entirety by reference.

It has been found that when a chrysotile asbestos-containing material is
transformed in place in accordance with the present invention, the physical
integrity and adherence of the resulting non-asbestos material to the underlying

20 substrate are such that it may be left in place to perform the fireproofing or other

function for which the asbestos-containing material was originally installed. The

resultant material subsequently may be treated by spraying or the like with a mild



The preferred manner of applying the subject treating conposition to the
material is by applying the conposition in the formof a foamdirectly onto

t he maj or free surface(s) of the building material. As the
material to be treated is in the formof a coating on a
substrate building conponent, usually one major surface is 5

exposed andWO84331dr application of the subject conpositi oRCT/ERNAIMNg Of

t he aqgueous treating conpod8tion nay require successive
applications, preferably wi t hout any internedi ate drying step(s)
bet ween applications. Application of a f oamed aqueous treating

conposi tion prQk4kas setich hiRA A4S sbaa biRsrbotatd Balsiifh cArbonate, sodium ,
pseudo- encapsul ati on of the material being treated while the transfornmation

is 10 o] j P . ; Lrlon.and its
specific utili gcgﬁogzrl\tg%nnagm&m{)m mhh?ﬁrelﬂlé lrllg%gr?g&?remtaﬁgga% gtﬁ * Iéér?g#h 5?% ng
chrysotile asbeﬁgdolﬁ- eo‘gslgii?i ng bui | di ng materials to

non- asbestos materrals 1S Tully described in concurrently filed,

copending U. S. appligation Serial Nunber 08/721,857, (Dacket No. 9166),
entitled enIoBER RS bePRQD a‘rﬁéﬁ’ﬂgm‘%ﬁ%m NING 15
MATERI ALS AND METHOD OF USI NG SAME, the disclosure of which is

i ncor por afed hédfeaicd in place Witlpthe presgn trpafing £pmpesitiqps to transform any asbestos |t has
been found that when a chrysotil e asbestos-containing material is

transf ormed i n cpntained thereir togiogaphestopmalerialpsseptiallyantiniaiptbeit physical he physi cal
integrity and adherence of the resulting non-asbestos material to the
under |l yi ng 20 integrity apdibditereatzetoahesunslentying Subbtrate, these/arb easeewhern inispl ace to
performthe fireproofing or other function for which the

asbest 0s- cont aingtdsgarif @dsirabie Watrepthedi thuhhngrial s itdhdhefknceltd@he substrate.

resultant material subsequently may be treated by spraying or the like with
amld This can be accomplished by applying a polymeric binding agent to the material,

10 either before the building material has been initially wet with the treating
composition or after the building material has been treated and/or neutralized as
described above. The method of the invention, as applicd to the abatement of
asbestos in buildings, may typically include the step of removing any obstructions,
such as interior partitions, ceilings and column covers, to expose the asbestos-

15 containing material to be treated. This will enable the sampling and testing of the
material to determine its composition and other relevant characteristics, thereby
facilitating the selection of an optimum asbestos treatment composition and
treatment procedure in accordance with the present invention. The treatment
composition is then applied directly to the asbestos-containing material while in

20 place in amounts described above to provide a non-regulated material. The

resultant material may be further trcated with a neutralizing agent.
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al kal i ne sol ution, such as sodi um bi carbonate, cal cium carbonate, sodium
car bonat e, magnesi um hydroxide or the likein order to neutralize any

remai nin acid in the material. Even_t hough it
has beengf ounP VIR, i | g ng materials 1ylm ch have been 5 mms””c‘f‘%’a’?ed in
place with the present treating conpositions to transformany asbestos
contai ned therein to non-asbestos material essentially maintain their

physi cal integrity and adherence to the underlying substrate,
there are cases when QOne of the advantages of threipesdian ys that ithngblestblildingonadriabngt hen
the material or its adherence to the substrate. This can be

acconpl i shed by tappirsdtedin plapevithmn destioying ithiefr phgsicd! idtepriyhandmdh@encdlio 10
either before the building material has been initially wet wth the

treating their SuBSTRASIuth maz Mé niafeigls nia?%e@éﬂ ingﬂdag tdFekfRfrh #leihas been
treated and/or neutralized a déscri bed above. The net hod of the
i nvention, as aRpLisady :a,%nht@fuaa B the Blbestos containing AREGIhESLdA DUl | di ngs,
may typically inc € e step of renobving any obsttuctions such

as interi of paruahgfgrpr?eptg%q Ls?xgﬁ% :{?%agl umm covers, to expose the asbe_stos-

15 containing nateria ted. This will enable the sanpling
and testing of the

ot her rel evant char agf’%fqllgfvf"§§xa'f’w&? %'By"e"%“t’ to ’m's"afe ?1“”?‘5
sel ection of an_ optinmm asbestos treatnment, conposition and
treatment pr ocedMPENglimitcntimiters of thhinventiopr asslefined by haflnig apmnéedc reat ment
conposition is then applied directly to the asbestos-containing materi al
while in 20 heretOplﬁle ris andpascantagetiasweighiagleahatherwisg indicatedde a

non-regul ated material. The resultant material may be further
treated with a neutralizing agent.

OSI on and

10 EXAMPLE 1

A product mixture containing 3.8 parts of gypsum, 1.5 parts of vermiculite
and 0.7 parts of chrysotile asbestos fibers was prepared. To this mixture, a solution
containing 4.5 parts of ammonium bisulfate, 4.5 parts of water and 0.05 parts of

15 (NH,),SiFs was added. After mixing, the mixture was allowed to sit undisturbed
for 96 hours. The mixture was then filtered, washed with water, dried and
analyzed for chrysotile by X-ray diffraction. No chrysotile was detected, indicating
that the treated material contained less than 0.2% chrysotile 1o provide a non-
asbestos material, This example shows that essentially complete asbestos

20 transformation can be obtained in the presence of gypsum and vermiculite using

catalytic amounts ( 0.55% ) of (NH.);SiFs in an acidic medium.
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One of the advantages of the invention is that it enables building
material s to be treated in place without destroying their
physical integrity and adherence to their substrate such that
the materi alWORA3BKe | eft in place to performtheir PCT/USYi4fSnal | y
i ntended function after the asbestos @fntaining material has been 5
transforned to non-asbhestos naterial . The fol |l ow ng
exanples are intended to illustrate the invention w thout

inposing limts on the scope of the |ipXaMPIgE,2 as defined by the clains
appended hereto. Al parts and percentages by wei ght unl ess

ot herw se indicated. Severai—%lunons containing 49% ammonium bisulfate and the indicated EXAVPLE
1 A product m xture containing 3.8 parts of gypsum 1.5

parts of verm CHL& n%—contamm salt c@xﬂgorPnt wé}@bxtcﬁargé inCIS Rl &Ilﬁﬁ)lﬂg%gos fibers

was prepared. To this m Xt ution cont al ni ng 5 parts of
ammoni um bi sul f f S

(NH err])[err]S dgr’ P]a%vég{é?gc?g‘ r\ﬁ'ﬁé fﬁ § eeﬂ?%’q'n%?]y@%éé“ ﬂlpot"&tr: é?; a
sit undi sturbed The xt the f| | tered,
washed wi th wat Bf2SRaFs was raﬁadcd Foher ek mm%am&d IFBPUf\éNaf'gﬁstﬁ eVigh ser ay
diffraction. No chrysotile was detected, indicatin that t he
treated materi afet &styinTabla 1} thow tt‘ﬁa@*b)@}%c&ﬂ“?@t%‘lslgé‘fw%@W@Fﬁ“‘ﬂl“ﬁon-
asbestos material. This exanple shows that essentially conpl ete asbestos

€al | oned to

20 t r ansf or plyidogen Snorise gabthan digenmenivre biflueddeace of gypsum and
verm culite using catalytic anmounts ( 0.55% ) of (NH4)2Si F6 in an
aci dic nmedi um
TABLE 1
10 HF gas in Solution Headspace
Solution HF Gas (ppm)
45 min. 16 hr.
NH,HSO, (49%) + 1.2% NH4HF; 20-25 20-25
15 NHHSO, (49%) + 0.5% NH4HF, 10-15 10-15
NH,HSO,4(49%) + 1.2% (NH.),SiFs 1.5 1.5
EXAMPLE 3

This example shows sulfuric acid as the acid source. The experiment
20 described in Example 1 above was repeated with suifuric acid as the acid source.
The concentrations used and the results obtained are summarized in the Table 2

below.
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EXAMPLE 2 Several solutions containing 49% ammoni um

bi sul fate and the indicated fl uori ne-containing salt conmponent
were prepare Each sol uti on was pl aced in a cl osed

cont ai ner, %&b?ﬁgﬁt"\/ol ution of hydrog 51 fluoride gas int 459711445
headspace was recorded after 15 m nutes bind after 16 hours. The results,
whi ch are set forth in Table 1, show that (NH4)2Si F6 generat ed
significantly | ower anounts of hydrogen fluoride gas than did
anmmoni um bi f | uori de. TABLE 1
10 HF gas in Sol ution Headspace

Sol uti on TABLE 2 HF Gas (ppm

45 mn. 16 hr. NH err] HSO4[ err] (49% + 1.2% NH err]HF[err]
20 -25 2Qgulforic Boid (s) BSiEgE err] 8% + 0. 5% Neegind Uh261(%
10-15 10-1 NH[ err err] ( + 1.2% (NA[erT i

1.5 12§ EXAMPLE 3

Thi s exanpl e shows sul furic aci d as the acid sggrce The experinent 20
descri bed in Exq@l e | above J5epeat ed with §ul furic acid §§ the acid
sour ce. " The concentrations used and fs‘ne results obP ned are
summari zed in the Table 2 bel ow.

The results show that very high chrysotile conversion was achieved with the
5 inorganic acid and the silicon hexafluoride salt. This provided resultant products
which had less than 0.5 wt percent asbestos therein and was therefore, a non-

regulated material.

EXAMPLE 4
10 This example shows that phosphoric acid can be used with the (NH,),SiF
fluoride generator.
The procedure described in Example 1 was repeated with the following
changes: Phosphoric acid was used instead of ammonium bisulfate, and the
concentrations used and the results obtained are summarized in the Table 3 below.

15
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TABLE 2 Sul furic Acid (9g) (NH err])[err] SlF[err] (9)
H[ err] O (9) Resi dual Chrysotile(% .2
6.8 0. 49 2.2
o 15 WO 98713314 6.8 0. 33 PCT/US97/11445 The

resul ts show that very high chrysotil €2onversion was achi eved with the 5
inorganic acid and the silicon hexafluoride salt. This provided resultant

product s whi ch had I ess than 0.5 wt percent asbestos therein and
was t herefore, a non- regul gagdpmteri al .
EXAMPLE 4 10 Thi s exanpl e shovvs that phosphori c acid can be

used with the (Mgﬁ;ﬁd,éberr]S BhISIE oride gg or.
The procedure JdESCT &T%LI‘%S repe W th th oW ng

changes: Phosphoric acid was used i nstead of ammoni um bi sei Eggﬁi[%gnd t he

concentrations used and the results obtained are summari z Table 3
below. 15 395 0.12 575 0.38

3.25 0.14 5.75 0.27

3.25 0.15 5.75 0.27

3.25 0.20 5.75 0.15

3.50 0.12 5.50 0.33

3.50 0.14 5.50 0.23

3.50 0.15 5.50 0.23

3.50 0.20 5.50 0.15

The results show that very high chrysotile conversion was achieved with the
solutions tested. The resultant material was therefore, a non-regulated material
5 having less than 1% chrysotile asbestos.

EXAMPLE 5
This example shows MgSiFg substituted for (NH4)»SiFs. The procedure
described in Example 3 was repeated with the exception that MgSiF;e6H,0 was

10 used as the fluoride source. The results are summarized in the table below.
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TABLE 3 85% H err]PJerr](9) (NH err])[err]F(err) (g) H2O(Qg)
Resi dual

i 0
(C):'hgésotl | e( /QVWM 3.25 o 14 0.12 5_P§:§ms97/u454375
0.27 3.25 0. 1% 5.75
0. 27 3.25 0. 20 5.75
0. 15 3.50 0.12 5.50
0.33 3.50 0.14 5.50
0.23 3 850k HoPOu(2) MgSiFe6kisO(s)  HO(g) Residup)
0.23 3.50 0. 20 5.50
0. 15 The results show that very high '
conversion was achieved wth the solutions tested. The resultant
mat eéri al was thewsfore, a non-reEyul ated materisys 5 0.sbavi ng | ess than
1% chrysotil e asbest os. EXAMPLE
5 3.25Thi s exanpl e gipows MySi F6 sufygg i t ut edghgr (NH4) 2Si F6. The
procedure described in Exanple 3 was repeated with the exception

that MySi Fg[ err 6§20 was 10 gog used as the §4gioride ggyrce. The results
are summarized in the table bel ow.

3.50 0.26 5.50 0.28

The results show that very high chrysotile conversion was achieved with
magnesium hexafluorosilciate and phosphoric acid. Again, the resultant material

5 was a non-regulated product having less than 1% asbestos.



PCT/ ?Jsgim i’m ‘"H HIMJHJ 23 85%
H err] PQ+erk [err]can6H[err]O(g) Herr]O (9) Resi dual

Chrysotile (% 0. 20 5.75

0. 50 3.25 0. 26 5.75 0. 38
3.50 wOo98/13314 (. 20 5.50 0. BIrUS97/11445 3. 50
0. 26 5.50 0. 28 The results show
that very high chrysotile conversion was achieved with magnesi um
hexaf | uorosil ci ate and phosphoric acid. Again, the resultant material 5
was a non-regul whatisRidmedis: havi ng | ess than 1% asbest os. WO
98/ 13314 -

\F/)\hC-Ia-{ Uisg7{: Iléldffrg dis 1. A method of treating :«ichryson £ asbesﬁs aont?mmF bg'ﬁ'dm a

chrysotil e asbe nin | terial |nstalled on a
substrate in a rﬁgtgxilad spatll‘gb }1 gubQHatel ngldmg,compmmga (a) providing

an adm xture corrp05|t|on erl\z d fr
at |east about 30% by wef H’EO‘G ng gn P%]Bﬂg‘ﬂ)éﬁ?‘ﬁ“@é‘?‘aé d"r’kYS?Ef&Wi(@ walgre(ii)

salt or mxtures thereof, and (iii) fromabout 0.1 to about 4% of
a hexafl udrosilicate salt ot leastahpkaDfb hysveight ofpkiapigaric agid. inoraniascid

or ammoni a or m Xtures thereof;
salt or mixtures thereof, and (iii) from about 0.1 to about 4% of

a hexafluorosilicate salt of an alkali metal, alkaline earth metal
or ammonia or mixtures thereof;

(b) applying said admixture composition to the chrysotile asbestos-

10 containing building material;

(c) permitting said admixture composition to penetrate the building
material and contact the chrysotile asbestos contained therein;
and

(d) allowing said admixture composition to remain in contact with

15 the chrysotile asbestos containing building material for a
sufficient period of time to reduce the amount of chrysotile
asbestos containcd therein to less than 1% by weight of said

material.

20 2. The method of Claim 1, wherein the building material is a gypsum-
containing cementitious building material in the form of a coating on a building

component substrate.



(b) applying said adm xture conposition to the chrysotile asbestos- 10

contal ni (c) permtting said
adm xt urgﬂr“wu ’“ﬂtﬂmﬁﬂ“penet rate the buil ding

material and ‘contaCt the chrysotil e asbestos contained therein;

and (d) allowi ng said adm xture co 05|tionto
remain in coWA&¥IxY4 n 15 the chr PiAl4S hest os
containing building material for a 25 sufficient
period of time to reduce the anmount of chrysotile

asbestos contained therein to | ess than 1% by wei ght of said

(7]

mat eri al . 20 2. The nethod of Claim1, wherein the
building material is a gypsum cont ai ning cenentitious building
material in the form®nf aTHeaietivg of Tlatm2yivhéteii@aid admixture corfifdsRRAGN!
substrate. WD 98/ 13314

PCT/ US97/ 11445  applied in the form of a foam. 25

3. The nethod of Claim 2, wherein said adm xture conposition is
applied in the formof a foam 5 4, The nethod of Caim
2, wherein the acid is phosporic acid present in a concentration

of from abgut 30 to apout .43 Wel. g%t chsh 5 hereifl e L0Gs pf;iosponc acid present

in a concentration of from about 30 to about 45 weight percent, and the salt is
ammonium hexalfluorosilicate present in a concentration of from about 0.5 to

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

10 S. The method of Claim 2 or 4 wherein said admixture composition

further contains a component capable of inhibiting corosion of metals in contact

therewith.
6. The method of any one of Claims 1, 2, 3, or 4, wherein said
15 admixture composition is applied in an amount of from about 8 to about 20 parts

by weight based on the weight of chrysotile asbestos contained in the building

material being treated.



arrrmmH "r icate present in a concentration of fromabout 0.5
m nm nmﬁﬂ rcent by wei ght based on the total weight of said

adm xt ute corpodi tFons 5. The nethod of Claim2 or 4
wherein said adm xture corrp03| tion further contains a conponent
capabl e of inhibiting corosion of netals in contact t herew t h.

6. The nBO#8E3M4 any one of Claims 1, 2, 3, or 4, wher IGIEATH45)5

adm xture conposition is applied in ar®bampunt of from about 8 to about 20
parts by wei ght based on the weight of chrysotile asbestos
contained in the building materi al being treated. WO
98/ 13314 7. A composition capable of transforming an asbestos-containing

PCT/ US97/ 11445 26

7. A CONMPOSI 101 G0 2 Alaterfaf confANS QIJ&BBI@B %%ﬂ?&t%‘ﬁq&&ﬂ& albRibg

material into a material containing 1ess wei ght of chrysotile

asbestos, - = oom riging 8 ik t?.lf&' d??a)%ﬂérxfbﬁ‘&?m8{%a&§)am&%€iﬁ] én?% ac‘?&‘saﬁd%?rgag' ¢

acid, an inor ganl res t

hexaf | uor osi I i cate sa al ka net.al eart met al
or ammoni a- or rﬂ"%{%f"rségerf‘ﬁe?@gf)a@ﬁ‘féﬁ‘éﬁ’?ﬁ“ﬁ%@ Sa}é Pga“o*ﬁk%’aﬂ’?ta] ?‘k?H“fteﬂ?rb t her eof
is present in a concentration of fromat |east about 30 weight percent of
t he 5 AR 0% REIMaRiagr quiKtMEes thekef whereisithe %ﬁgsglapltm%urwéseeﬁt in a
concentration of from about 0.1 to about 4 weight percent of the
conposi tion. is prgsent in a concentration of from at leagt about 3Q weighi peicentoftheapabl e of
transform ng an asbest os-

composition and the hexafluorosilicate salt is present in a concentration of from

about 0.1 to about 4 weight percent of the composition.

10 8. A composition capable of transforming an asbestos-
containing material into a material containing less than 1% by weight of chrysotile
asbestos, derived from admixing (a) water, (b) an inorganic acid, an inorganic acid
salt or mixtures thereof, and (c¢) a hexafluorosilicate salt of an alkali metal, alkaline
earth metal or ammonia or mixtures thereof; wherein the acid or salt or mixture

15 thereof is added at a concentration of from at least about 30 weight percent of the
composition and the hexafluorosilicate salt is added at a concentration of from

about 0.1 to about 4 weight percent of the composition.

9. The composition of Claim 7 or 8, wherein the acid is phosphoric

20 acid and the salt is ammonium hexafluorosilicate.



cont ai ni material containing |ess than 1% by wei ght of
chrysoti ng“mﬂmm\\“mmt derived fromadm xing (a) water, (b) an

i norgani ¢ acid, tfan™i nérganic aci d salt or m xtures thereof, and
(c) a hexafluorosilicate salt of an alkali netal, alkaline earth
metal or ammonia or m xtures thereof; wherein the acid or salt or mxture
15 t herWOP¥ B4 4ded at a concentration of from at | ealFTHBB(14480

wei ght percent of the corrposi2t7i on and the hexafluorosilicate salt
I s added at a concentration of from about 0.1 to about 4 weight
percent of the conposition. 9. The conposition of
Caim7 or 8, whereinid.he He abnipssifitrosiCiain T or & Wherein the acid i pewntting salt is
anmoni um hexaf | uorosilicate. WO 96/ 13314

PCT/US97/ 11445  concentration of from about 30 to about 45 weight percent of the codposition.
10. The conposition of Claim?7 or 8, wherein the acid is present in a

concentration of fromabout 30 to about 45 wei ght percent of the
conposi tion. 11. The conposition of Claim9, wherein

the acid is present Flna Tl@com osiﬁ&PSf%lLi%i\QﬁbrélB ttferagﬁ‘i?ﬂ?g&tﬁﬁTtO about

45 wei ght percent of e conpos

commos:t1on of O B Bl e ISH 3@6%{}?@%?*5%9@ 535 Babeno < ne
wei ght of t he conposition.
12.  The composition of Claim 7 or 8, wherein the salt is present in a
concentration of from about 0.5 to about 2 weight percent based on the weight of
the composition.
10
13.  The composition of Claim 9, wherein the salt is present in a
concentration of from about 0.5 to about 2 weight percent based on the weight of

the composition.

I5 14.  The composition of Claim 7 or 8, wherein the acid is phosporic acid
present in a concentration of from about 30 to about 45 weight percent and the salt
is ammonium hexafluorosilicate present in a concentration of from about 0.5 to

about 2 weight percent based on the weight of the composition.

20 15.  The composition of Claim 7 or 8, wherein said mixture further
contains a component capable of inhibiting corrosion of metals in contact

therewith.



13. The co Cla|m9 wherein the salt is present in a
concent m\?‘i‘\ \“ﬂgﬁn out 0.5 to about 2 weight percent based on the
wei ght e corrp03| tion. 15 14. The
CONMpPosi t| on of CI aim7 or 8, wherein the acid is phosporic acid

present in a concentration of fromabout 30 to about 45 wei ght percent and
the salt WO 8/13314i s ammoni um hexaf | uorosilicate present RAT/3597/11445

concentration of fromabout 0.5 to 28 about 2 wei ght percent based
on the weight of the conposition. 20 15. The conposition
of Claim?7 or 8, wherein said m xture further contains a
conponent capable of inhibiting corrosion of nmetals in contact

t herewi t h. WD 98/ 13314

PCT/ US97/ 11445 :

16. The conpositi oln6' of L CarTT %Smon °§Clal groéishw}s]%rfl qarﬁdﬁlﬁtra% fP {Jﬂrwirher

of o o O R R RuSy PabR YT bR Sl GRRRRR gl BfnoPy " T

17. The conpogi tian rel n sald mxture further contal ns
a conponent cap eqﬂ?h’éé&fﬁ%‘@ﬁ %‘Hﬂd@‘ﬂ“f’on to be in the formof a foam

which is sstable for at | east about 1 m nute.

17.  The composition of Claim 9, wherein said mixture further contains
a component capable of causing said composition to be in the form of a foam

which is stable for at least about 1 minute.
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18 A I ous product adhered to a building substrate suitable for
providing fireproofing properties to said substrate fornmed by the nethod

conpri si ng: (a) applying, to a cenentitious conposition
conprising a WoPBad3d4 5 cement, por oBSTH§Y A4t o
particul ate and chrysotil e asbestos, arfd adm xture

conposition derived fromadmxing (i) water, (ii) at east

about 30% by wei ght of an inorganic acid, inorganic acid or salt

m xtures thereof, andijii A defreftitidue piodct hdiededb@huilditg efbsmate suitable for
hexafl uorosilicate salt of an alkali netal, alkaline earth netal or 10

amohni a or m xt Ufﬁ;ﬁviﬂih?ﬁ%ﬁdoﬁng properties to said substrafe)formed B9 k¥ théthé sai d
adm xture conposition to penetrate the cenentitious

conposition and Q:gg‘tpg het he chrysotile asbestos contained therein;

and ° %‘c? al l owi ng said adm xture conposition to remain

in contact with the {Ia?rre P%ﬂ%rrl% &?agenéemitious coﬁﬁgsmﬂ éoi‘rﬁnﬁingglﬁ%)rﬁic&i on for a

sufficient period of : _ _

ebest os baged on the wel GHETSH POIRGS RRESORPediehBreanS el Bl oy

substrat e. 20 _ 19, The product of Claim 18 wherein the

cement of said cenentiti oyddmixture composition derived from admixing (1) water, (ii) at east
about 30% by weight of an inorganic acid, inorganic acid or salt
mixtures thereof, and (iii) from about 0.1 to about 4% of a
hexafluorosilicate salt of an alkali metal, alkaline earth metal or

10 ammonia or mixtures thereof;

()] permitting said admixture composition to penetrate the cementitious
composition and contact the chrysotile asbestos contained therein;
and

© allowing said admixture composition to remain in contact with the

15 cementitious composition for a sufficient period of time to provide a
cementitious product having less than 1% by weight of chrysotile

asbestos based on the weight of the product adhered to the building

substrate.

20 19.  The product of Claim 18 wherein the cement of said cementitious

composition is gypsum.
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e ‘prdduét of O aim 18, wherein the porous aggregate particul ate
is vermculite. 21. The product of C aim 19, wherein
t he porous aggregate particul ate 5 is vermculite.
22. The prY¥@E¥IBY Cl aim 21, wherein the acid i s phosphoPctusasitaddand i s
used in a concentration of fromabout ¥ to about 45 wei ght percent of the
adm xture conposition, and the salt is amoni um hexafl uorosilicate and is

used in 10 from about 0.5 to about 2 weight percent of the adm xture
conposi ti on. 20.  The produc®Sf Claint I wheRiHtGE pSrouPdsrepaR prfictbi M5 18,
19, 20, 21 or 22, wherein said adm xture conposition is applied
in an amount of if vepmmicahieut 8 to about 20 parts by wei ght based on

the wei ght of chrysotile asbestos contained in the conposition 15
bei ng treated.

21.  The product of Claim 19, wherein the porous aggregate particulate

5 is vermiculite.

22.  The product of Claim 21, wherein the acid is phosphoric acid and is
used in a concentration of from about 30 to about 45 weight percent of the
admixture composition, and the salt is ammonium hexafluorosilicate and is used in

10 from about 0.5 to about 2 weight percent of the admixture composition.

23.  The product of any one of Claims 18, 19, 20, 21 or 22, wherein said
admixture composition is applied in an amount of from about 8 to about 20 parts
by weight based on the weight of chrysotile asbestos contained in the composition

15 being treated.



