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COMPOSITION AND METHOD TO REMOVE ASBESTOS

This invention was made with Government support under contract DE-
5 AC02-76CH00016 awarded by the Department of Energy. The Government has

certain rights to this invention.

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 08/721,854 (Docket No. 8903), entitled COMPOSITION
AND METHOD TO REMOVE ASBESTOS;
15 (2) Serial number 08/721,856 (Docket No. 9116), entitled COMPOSITION
AND METHOD TO REMOVE ASBESTOS;
(3) Serial number 08/721,858 (Docket No. 9161), entitled COMPOSITION
AND METHOD TO REMOVE ASBﬁS’I‘OS:
(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



The invention relates to the conpound of formula

[err] . (n) Rel at ed conpounds are known from WO 93/ 16036. They
are described as LTB[err]-antagonists and are suitable for therapeutic use
in the correspondi ng indications.
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(6) Serial number 08/721,853 (Docket No. 9130), entitled CORROSION
INHIBITING COMPOSITION FOR TREATING ASBESTOS-CONTAINING

MATERIALS.

5 BACKGROUND OF THE INVENTION

This invention relates to methods and compositions for digesting the
chrysotile form of asbestos ( “chrysotile asbestos™} into non-asbestos material
while the chrysotile asbestos is a component of a 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 magnesium 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



It has been found that the conpound of Formula | is characterised by its
versatility in the therapeutic field. Particular nmention should be nade of
t hose possi bl e applications for which the LTB4-receptor-antagonistic
properties conme into play. Exanples include, in particular: arthritis,

ast hma, chronwpeshsswoucti ve | ung di seases, such as chroni c broEmisyriigat
psoriasis, ulcerative colitis, gastro- or enteropathy induced by

non- st eroi dal anti phl ogi stics, Al zheiner' s3 di sease, shock, reper f usi on
damage/ i schaem a, atherosclerosis and nultiple sclerosis. The new
conpounds may al so be used to treat diseases or conditions in which the
passage of cells fhenapplied thha stostture where it forms a hardened gypsum-containing coating.

For example, such compositions found considerable use in multi-story buildings -
wherein the gypsum-containing composition was applied as an adherent coating to
steel girders, floor support plates, concrete decking and the like to provide fire
5 resistance and high-temperature thermal insulation properties which aid ini
preventing damage and even possible collapse of such buildings in the event of
fire.
In recent years asbestos has been classified as a regulated material in the

United States. Federal, state and local government agencics 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.
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t hrough the vascul ar endotheliuminto tissue is of inportance (such as

nmet astasi s) or di seases and conditions in which the conbination of LTB4 or
anot her nol ecule (for exanple 12-HETE) with the LTB4-receptor influences
cell proliferation (such as chronic nyel ocytic | eukaem a).
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Generﬁlly, prior art methods for handling asbestos-containing building
materials have taken several approaches. One approach has been to chemically
alter asbestos fibers before using them in building products. This approach is
discussed, for example, in U.S. patents 4,328,197 and 4,401,636, both to Flowers,

5 and in U.S. patent 4,474,742 to Graceffa et al.

Greceffa ef al (U.S. 4,474,742) teach treatment of asbestos with hydroxamic
acid and iron chelating agents to remove the iron present in the asbestos based on
their presumption that the iron is the harmful component. In the Flowers 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 sirong base/weak acid saltof " =
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



The new conpound may al so be used in conjunction with other active

stibst ances, e.g. those which are used for the sane indications or, for
exanple, with antiallergics, secretolytics, [err]-adrenergics, steroids
adm ni stered by inhal ation, antihistam nes and/or PAF-antagoni sts. The
subst ances nmaywbos/s3dee ni stered topically, orally, transdernal pgroseassty,
parenterally or by inhalation. The therapeutic or prophylactic dose
depends not only on the body wei ght of the patient, but also on the nature
and gravity of the condition. For oral use the dose is between 10 and 500

ng, preferably between 20 and 250 ng. For inhal ation a dosage of between
0.5 and 25, pr ef ercnskpsulatadwdiorapBulation i2@ copfainenmrnéthed andptisheericapsibkddver ed

to the patient.
material remains in place during the life of the building.

A number of removal techniques have been proposed, and each has its
advantages and disadvantages. For example, it has been proposed to simply scrape
5 or chip away at dry untreated asbestos-containing material and to collect the
scrapings for discard. This technique, which is referred to as dry removal, is
generally considered unacceptable by regulatory agencies since it provides no
safeguard against the release of airborne asbestos particles.
Dry vacuum methods have been attempted to overcome the 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 capabilitie_s of the equipment. In those cases, it is necessary to dislodge at least 2
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 2 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



The new conpounds may be administered in conventional preparations, e.g. as
pfain or coated tablets, capsules, |ozenges, powders, granules, solutions,

enul si ons, syrups, inhalation aerosols, ointnments or suppositories. The
Exanpl es which follow illustrate sone possible formulations for the
pr epar at i onsyo ogf3sde P! es of fornul ations 1. Tablets PCT/USY7/11231
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softening agent is not entirely satisfactory because water penetrates slowly, does
not completely wet most building materials, and tends to run off the surfaces being
treated.
Over the past several years, wet removal technigues have been improved by
5 devising more effective wetting and/or softening compositions. Recent U.S.
patents which relate to such improved wet removal techniques include, for
example, U.S. patent 4,347,150 to Arpin; U.S. patent 4,693,755 to Erziner; and
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 Jatex 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 cellulo;sic polymer to the asbestos-containing material,

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



Corrp‘osi ti on: Active substance according to the invention
20 parts by wei ght Stearic acid 6 parts by weight
G ucose 474 parts by wei ght The ingredients are

processed in the usual way to form tabl ets wei ghing 500 ng. If desired,
t he content oWwoeBlB0 substance may be increased or reducedTaisaiRy

quantity of

10

15

gl ucose increased or reduced7 accordi ngly.

the asbestos-containing material, removing the wet material from the underlying
substrate by mechanical forces, and collecting the removed material for discard.

The Mirick et al patent is centered on the concept of removing asbestos
fiber containing building material by applying a dflute aqueous solution of an aci;I,
which may include a separate source of fluoride ions such as an alkali metal or
ammonium salt of hydrofluoric acid, to the building material for the purpose of
conditioning the material to aid in its removal while partially converting the
asbestos fibers. The building material, after having been treated with the dilute
acid solution, is preferably removed for further treatment and/or discard. Mirick
ét al further contemplate that the wet building material, once removed, can thén be *
digested to 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
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
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 Occupational Safety and Health Administration (*OSHA™)



3" 2. Suppositories Conposi tion: Active substance according

to
the i nvention 100 parts by wei ght Powder ed | act ose
45 parts by wei ght Cocoa bhutter 1555 parts by wei ght
The ingredients are processed in the usual way to form
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has set an upper permissible exposure limit of three (3) parts per million of
hydrogen fluoride in the atmosphere.

While there have been improvements in the treatment and handling of
asbestos-containing building materials in recent years, the search continues for stiil

further improvements.

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.

It is another object of the invention to provide an improved co‘fnposition

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
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
material from its underlyin_g substrate and without substantially impairing the

physical integrity and heat insulating properties of the building material.



supposi t‘ori es weighing 1. 7 g. 3. Inhal ati on powder M croni sed

powdered active substance (Conpound of formula 1; particle size of about
0.5to 7 [err]nm is packed into hard gel atine capsules in a quantity of
5 ng, optionally with the addition of mcronised | actose. The powder is

i nhal ed fr wossmssent i onal inhalers, e.g. according to DE- 2CTRs¥B11231 722.
The new conpound exhibits a surprisingly superior effect, conpared with the
known LTB4-antagonists. This is

A sﬁll further object is to provide a treating composition which fulfills the
ohjects stated above and 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

5 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 an inorganic acid, an inorganic acid
salt or mixtures thereof, and a catalytic amount of an alkali metal, alkaline earth
metal or ammonium tetrafiuoroborate. The present composition is applied to the

10 building materials in 2 manner which permits absorption of from about8t0 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 fibe;rs 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 steel beams, decking and the like of buildings as coatings thereon to prbvide 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



illustrated, for exanple, in the test results on the LTB4- induced

accunul ati on of neutrophiles in the nouse's ear. The ED50 val ue of 0.05
ng/ kg obtained is far |ower than the values found for structurally simlar
conpounds. The new conpound nmay be prepar ed by conventional nethods:
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present invention provides a composition which can digest chrysotile asbestos
fibers without generation of noxious hydrogen fluoride under storage or use
conditions.
The present invention is directed to a treating composition which is an
5 agueous solution or dispersion of a high concentration of an inorganic acid, an
inorganic acid salt or mixtures thereof, and a catalytic amount of a fluoroborate
salt, as fully described hereinbelow.
The acid component of the present composition can be selected from any
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. thn 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 salt 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 least about 30% by weight based on the weight of the treating



4" is catalytically hydrogenated. The reaction is conveniently carried
out in a polar solvent such as ethanol, glacial acetic acid or
di et hyl f or mam de at

10

15
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compositions up to the saturation point of the acid in the aqueous system. It is
preferred that the acid component be present in from about 30% to about 45% by
weight based on the total weight of the treating composition.

The present treating compositions must contain at least one ammonia, alkali
metal or alkaline earth metal boron tetrafluoride salt. The preferred salts are alkali
metal tetrafluoroborates and, more specifically, sodium tetrafluoroborate. The
boron tetrafluoride salt should be soluble in the aqueous treating compositions of
the present invention in the amounts described herein below. It has unexpectedly

been found that treating compositions having the boron tetrafluoride salts decribed

.above can be stored and used to transform 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, 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 tetrafluoroborate salt in the present treating compositions is
very small relative to the concentration of the acid. Concentrations of the
tetrafluoborate 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



tenperatures from anbient tenperature up to 60[err]C and at pressures from
normal pressure up to 5 bar. Raney nickel or platinumnay be used as
catal yst. The am doxi me used as starting material is obtained, for
exanpl e, by reactl ng the corresponding nitrile w th hydroxyl am ne.

2 Conpoungy,
group is alrea

‘10

15
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1o0€ prepared frompartial structures in wgmwissanz2ani di ne

present. 12

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

the present tetrafluoroborate salts provide a catalytic effect to cause transformation -

of the chrysotile asbestos in the gypsum-containing cementitious building material
being treated to produce a non-asbestos material (i.c., a non-regulated material
containing less than 1% by weight asbestos) which can remain in place as part of
the building structure.

It is believed, though not meant to be a limitation on the present invention,

that when the composition of the present invention contacts chrysotile asbestos, the -

catalytic amount of tetrafluoroborate salt generates a minute amount of hydrogen

fluoride which is immediately consumed by reaction with silicon atoms of the

chrysotile asbestos contained in the material being treated. This reaction further - - E

generates hydrogen fluoride at a rate which permits immediate reaction with
additional silicon atoms until essentially all of the chrysotile is transformed toa -

non-regulated material and essentially no hydrogen fluoride gas is lost to the

atmosphere. It has been unexpectedly found that the present tetrafluoroborate 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 fluoroborate salt component needs to be used in the treating
composition.

Simple fluoride salts, such as ammonium fluoride, ammonium bifluoride,

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



Acérrpohnd of formula Ill is reacted with the phenol of forrmula IV or the
phenol of fornmula Vis reacted with a conpound of fornula VI:

[err]

10

15

20

(V)

WO 98/13310 PCTAUSYINI23

13

lithium fluoride and cesium fluoride, which have been proposed for use in prior art
asbestos treating compositions, generally are not suitable for use in the present
invention. Such simple salts have been found to undergo rapid hydrolysis in the
presence of acids generating large amounts of hydrogen fluoride gas which presents
a safety hazard making the work area unsuitable for commercial application.

These disadvantages of the prior art are avoided by the present treating
compositions and thereby permits them to be handled with only reasonable
precautions.

The present treatment composition may be readily applied to chrysotile
asbestos containing cementitious coatings in any manner so that from about 8 to 20
parts by weight, preferably 9 to 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
treating composition and the ﬂﬁckness and abéorptive capacity of the material
being treated. The exact amount can be readily determined by small scale
application and testing.

When if 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
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



[‘err] (M)
(wherein Y = hal ogen, preferably chlorine or bromne, or -OSJerr]-Rerr],
wherein R err] = alkyl, aryl). The reaction is carried out in polar
sol vents such as
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are useful as corrosion inhibiting agents for a broad spectrum of metals when part
of the present acidic treating composition. These agents, and their incorporation in
acidic treating compositions such as that described herein, which digests chrysotile
asbestos to form non-asbestos material and the utilization to transform the

5 | asbestos-containing cementitious material to a non-regulated material is fully
described in a concurrently filed, copending application, U.S. Serial Number
08/721,853 (Docket No. 9130), entitled CORROSION INHIBITING
COMPOSITION FOR TREATING ASBESTOS-CONTAINING MATERIALS,
the teachings of which are incorporated herein in its entirety by reference.

0 - The method of the present invention transforms chrysotile asbestos-
containing material into a materiaf which contains very little, if any, chrysotile ' - -
asbestos when meisured, 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 chrysotiie 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 digestion without causing a

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

which it was initially installed.



acet oni trri | e, dimethylformam de and et hanol at tenperatures of 60 to
120[err]C in the presence of a base such as, for exanple, sodi um nethoxide

or potassium carbonat e. The al kyl groups R2 are usually groups with up to
6 carbon atons. Aryl is preferably phenyl or tolyl.
WO 98/13310 PCT/US97/11231
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The chrysotile asbestos contained in the cementitious material is
substantially completely digested to a non-asbestos product while in place and part
of the cementitious material. Typically, at least about eighty five percent, and
preferably at least about ninety percent, of the chrysotile fibers are digested by the

5 present composition and method to provide a non-regulated, safe product without
degradation of the cementitious material and, thereby, not requiring removal of the
material nor detracting from the properties of the cementious coating material.

All that is necessary to achieve the digestion of the chrysotile asbestos
fibers in accordance with the present invention is to wet the material containing the

10 . 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
composition in the form of a solution, dispersion, gel or foam (e.g., a foam which

15 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
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 alky! sulfonates,



The 'prep;ar ation of the new conpound is described in nore detail
her ei nafter. _ 6 Exanple of nethod
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sodium lauryl sulfates, polyalkoxy carboxylates, or a non-ionic surfactant, such as
alcohol alkoxylates, alkyl phenol ethoxylates, polyoxyethylene esters and
polyalkylene oxide block copolymers, can be added to the treating composition in
conventional amounts, e.g., in amounts of up to about 5 % hy weight based on the

5 total weight of the composition, to increase the rate of penetration of the treating
composition into the building material and the resuitant wetting of the asbestos
fibers. Excellent wetting has been achieved in most cases, however, with the
treating composition alone, without additional wetting agents.

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 125to -
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 fluoroborate salt, the desired asbestos
transformation may be achieved by a single application of the treating composition
on the building material while it is in place in the building environment. However,

20 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.



Exampl e 1 110.0 g of (4-{3-[4-(1-nethyl-1-phenylethyl)-phenoxynethyl]-
benzyl oxy} phenyl ) - car bal doxi ne hydrochl ori de, prepared from
(4-{3-[4-(1-nethyl -1- phenyl et hyl ) - phenoxynet hyl ] - benzyl oxy} -
phenyl)-carbonitrile w th hydroxyl am ne hydrochl ori de and sodi um car bonat e
in a boiling wod#dw hanol m xture (1:7), is hydrogenated i riPCRIOR7TAI23bf

nmet hanol in the presence of 1 teaspooanI of Raney nickel at anbient
tenperature in about 3 hours. The catalyst is renoved by suction filtration
and the solution is filtered over silica gel. The nethanol is distilled
off, the residue is taken up in 2000 nl of ethyl acetate and extracted
twice with 500 nl of videdrefermdanannesof applyingithe subjeqt tzaating eempgasitionrieithehe

residue is recrystallised
material is by applying the composition in the form of a foam directly onto the

major free surface(s) of the building material. As the material to be treated is in the
form of a coating on a substrate building component, usnally one major surface is
5 exposed and free for application of the subject composition. Spraying of the
aqueous treating composition may require successive applications, preferably
without any intermediate drying step(s) between applibations. Application of a
foamcd agueous treating composition provides an extended contact time and a
pseudo-encapsulation of the material being treated while ﬁle transformation is
10 occurring. The formation of the foamed composition and its specific utilizationin -
- 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 of 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



fr'om 300 m of ethanol. The product is dissolved in 200 m of hot ethanol
and slow y cool ed overnight to anbient tenperature. The crystals are
collected by suction filtration, washed with 50 m of cold ethanol and
dried. Yield: 69 g; nelting point 160[err]C.
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alkaline solution, such as sodium bicarbonate, calcium carbonate, sodium
carbonate, magnesium hydroxide or the like in order to neutralize any remaining
acid in the material.
Even though it has been found that building materials which have been

5 treated in place with the present treating compositions to transform any asbestos
contained therein to non-asbestos material essentially maintain their physical
integrity and adherence to the underlying substrate, therc arc cases when it is
necessary or desirable to strengthen the material or its adherence to the substrate.
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 rﬁethod of the invention, as applied 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 treated with a neutralizing agent.
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One of the advantages of the invention is that it enables building materials
to be treated in place without destroying their physical integrity and adherence to
their substrate such that the materials may be left in place to perform their
originally intended function after the asbestos containing material has been

5 transformed to non-asbestos material.

The following examples are intended to illustrate the invention without

imposing limits on the scope of the invention, as defined by the claims appended -

hereto. All parts and percentages by weight unless otherwise indicated.

10 : : EXAMPLE 1.
A product material containing 3.8 parts of gypsum, 1.5 parts of vermiculite

and 0.7 parts of chrysotile asbestos fibers was prepared. A solution containing 4.5
parts of ammonium bisulfate, 4.5 parts of water and 0.05 parts of NaBF, was -
applied to the material. The mixture was allowed to sit undisturbed for 96 hours :

15 and 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 to provide a non-asbestos material. This
example shows that essentially complete asbestos transformation can be achieved
in the presence of gypsum and vermiculite using as little as 0.55% NaBF; in an

20 acidic treatment medium.



a$ a free base and in the formof acid addition salts. 2. Pharmaceuti cal

conpositions, characterised in that they contain the conpound of fornula

(I') in association with pharmacol ogi cally acceptabl e gal eni c excipients

and/ or carriers. 3. Use of the compound according to claim1 in the

pr epar ati on wh ofyim@igraceuti cal conpositions for treating di secayess7aiesth

I nvol ve inflammatory and/or allergic processes, particularly arthritis,

asthma, chronic obstructive |lung di sease, psoriasis, ulcerative colitis,

Al zhei ner's di sease, shock, atheroscle2bsis, nultiple sclerosis, and for

treating gastropathy induced by non-steroidal antiphlogistics and in
EXAMPLE 2

Several solutions containing 49% ammonium bisulfate and the indicated
fluorine-containing salt component were prepared in water. Each sofution was
placed in a closed container, and the evolution of hydrogen fluoride gas in the

5 headspace was recorded after 15 minutes and after 16 hours. The results, which are
set forth in Table 1, show that NaBF, generated significantly lower amounts of

hydrogen fluoride gas than did comparative samples having ammonium bifluoride -

TABLE 1
10 : HF gas in Solution Headspace
Solution : .. HF Gas (ppm)
-NHHSO4(49%) + 1.2% NH;HF» - 20-25 2d-25
NH,HSO, (49%) + 0.5% NH/HF, 10-15 10-15
15 NHHSO, (49%) + 1.2% NaBF, .5 1.5
EXAMPLE 3

The procedure of Example | was repeated for a series of treating
compositions, except that phosphoric acid was used instead of ammonium bisulfate -
20 as the acid component of each treating composition. The concentration of the

phosphoric acid and of the NaBF, in each treating composition and the percentage



met ast asi s and chroni c nmyel ocytic | eukaeni a.

4. Use of an effective dose

of the conpound according to claiml for treating diseases in which

LTB4-recept or antagoni stic conpounds nay be used. 5.
dose of a conpound according to claim1l for the treatnment of diseases in
whi ch i nfl amrawowegnzdeel/ or all ergi c processes are invol ved, papdrrosshaizdsy

arthritis,

colitis,

in

10

15

ast hm,
Al zhei mer' s di sease,
and for treating gastropathy induced by né

chroni c obstructive |lung di sease,

shock, atherosclerosis,

- st er oi dal

Use of an effective

psoriasis, ulcerative

mul tiple sclerosis,
anti phl ogi stics and

of chrysotile asbestos that was transformed using each composition is set forth in -

Table 2.
TABLE 2
85% HiPO, NaBF, H,0
(parts by wt.) (parts by wt.)
3.25 0.12 5.75
325 0.14 575
3.25 0.15 5.75
325 0.20 5.75
3.50 0.12 5.50
3.50 0.14 5.50
- 350 0.15 5.50
3.50 0.20 5.50

Residual Chrysotile

(parts by wt.) (% by wt.)

043
0.38
0.25

0.33
0.27
035
0.22

0.25

The results show that only 0.2-0.4% residual chrysotile asbestos remained in the

samples treated with the compositions of this example. In each instance the

resultant treatment provided a non-regulated product.

For comparative purposes, the procedure described above was repeated

except that the tracatment solution was composed of 4.2 parts of 85% phosphoric

acid in 5.8 parts water. No tetrafluoroborate salt was added. Only 73% of the
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chrysotile asbestos was transformed to a non-asbestos material. The resulting

product contained over 2% residual chrysotile.
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What is claimed is:

1. A method of treating a chrysotile asbestos containing building
material installed on a substrate in a bui lding, comprising:
5 (a) providing an admixture composition derived from admixing (i)

water, (ii) at least about 30% by weight of an inorganic acid,
inorganic acid salt or mixtures thereof, and (iii) from about 0.1
to about 4% of a tetrafluoroborate of an alkali metal, alkaline
earth metal or ammonia or mixtures thereof:

10 (b) applying said admixture composition to the chrysotile asbestos-
containing building material;

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

15 (d) allowing said composition to remain in contact with the
chrysotile asbestos for a sufficient period of time to reduce the
amount of chrysotile asbestos contained in said treated building

material to less than 1% by weight of the resultant 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.

_

O o
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(111)

10
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3. The method of Claim 2,wherein said admixture composition is

applied in the form of a foam.

4, The method of Claim 1, wherein the acid is phosporic acid present
in a concentration of from about 30 to about 45 weight percent, and the salt is an
alkali metal tetrafluoroborate present in a concentration of from about 0.5 to about

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

5. The method of Claim 3 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
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.

/s

AN U W
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7. A composition capable of transforming an asbestos-containing
malerial into a material containing less than 1% by weight of chryso;ile asbestos,
comprising a mixture of (a) water, (b) an inorganic acid, an inorganic acid salt or
mixtures thereof, and (c) a flourborate salt of an alkali metal, alkaline earth metal
or ammonia or mixtures thereof; wherein the acid or salt or mixture thereof is
present in a concentration of from at least about 30 weight percent of the
composition and the fluoroborate salt is present in a concentration of from about

0.1 to about 4 weight percent of the composition.

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 mixture of (a) water, (b) an inorganic acid, an inorganic
acid salt or mixtures thereof, and (c) a tetrafluoroborate salt of an alkali metal,
alkaline earth metal or ammonia or mixtures thereof; wherein the acid or salt or
mixture thereof is present in a concentration of from at least about 30 weight
percent of the composition and the tetrafluoroborate salt is present in 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

acid and the salt is an alkali metal tetrafluroborate.

*CLHS*%



9 or a phenol of fornula V
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10.  The composition of Claim 7 or 8, wherein the acid is present in a

concentration of from about 30 to about 45 weight percent of the composition.

11.  The composition of Claim 9, wherein the acid is present in a

5 concentration of from about 30 to about 45 weight percent of the composition.

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 presentina -

concentration of from about 0.5 to about 2 weight percent b#sed on the weight of

the composition.

15 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 an alkali metal tetrafluoroborate 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 9, wherein said alkali metal

tetrafluoroborate is sodium tetrafluoroborate.

J
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16.  The composition of Claim 7 or 8, wherein said mixturc further
contains a component capable of causing said composition to be in the form of a

foam which is stable for at least about ! minute.

5 17.  The composition of Claim 9, wherein said mixture further contains

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

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

10 which is stable for at least about | minute.

QO L
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A cementitions product adhered to a building substrate suitable for

providing fireproofi_ng properties to said substrate formed by the method

comprising:
(a)
5
10
®
©
15
20 20.

applying, to a cementitious composition comprising a hydrated
cement, porous aggregate particulate and chrysotile asbestos, an
admixture composition derived from édmixing (i) 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

ammonia or mixtures thereof;

permitting said admixture composition to penetrate the cementitions =

composition and contact the chrysotile asbestos contained therein;
and

allowing said admixture composition to remain in contact with the
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.

The product of Claim 19 wherein the cement of said cementitious

composition is gypsum.

R R A0
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2].  The product of Claim 19, wherein the porous aggregate particulate

is vermiculite,

22.  The product of Claim 20, wherein the porous aggregate particulate

5 is vermiculite.

23.  The product of Claim 22, 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.

24.  The product of any one of Claims 19, 20, 21, 22 or 23 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.
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