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microbeads for disinfecting water. In the examples, glass microbeads
impregnated with or coated with The invention is concerned with preserving
the   one of the antimicrobial compounds are tested for aesthetic
appearance of architectural structures,   their ability to kill germs.
Paper treated with one of e.g. buildings, freestanding walls, statuary, and
as-   5   the antimicrobial compounds is indicated to be phalt roofing
shingles. More specifically, the inven-  useful for filtering bacteria from
air. Huttinger's tion concerns the treatment of building materials to
antimicrobial compounds include a class of tin prevent or remove
disfiguring growths such as dark  compounds having a biocidal triorganotin
moiety streaks of algae.                                   and silane
moiety with affinity for adhesion to the Concrete provides durable,
inexpensive build-  10   water-bearing device. Those tin compounds would
ing facings, roofing tiles and statuary, but can    be useful in the
present invention and come within quickly develop dark streaks due to algae
growth.   the general Formula (I) disclosed below. Other building materials
such as wood, limestone        The invention concerns an economical, eco-
and other stonework, masonry, glass and asphalt     logically safe
treatment that preserves the aesthetic roofing shingles likewise can become
streaked by   is  appearance of architectural structures by prevent- algae.
The discoloration of asphalt roofing shingles  ing or removing disfiguring
growths such as dark is particularly noticeable when their roofing gran-
streaks of algae. The treatment not only affords ules have a light color.
such protection, but when applied to building ma- Concrete, stonework and
masonry can be coat-    terials that are streaked by algae, the streaking
ed with silicones or silicates for water repellency,  20   disappears and
does not reappear. Building materi- but such treatments do not prevent
algae and other  als which should be effectively treated include con-
growths. Instead, it has been necessary to clean    crete, wood, stonework,
masonry, glass, and as- concrete periodically, usually with bleaches or
phalt roofing shingles or their granules. Because phosphates, to remove
algae growth. The cleaning    algae growth on wood can retain moisture and
thus operation is time-consuming and expensive and   25  cause premature
decay, the novel treatment should does nothing to inhibit recurring growth.
prolong the life of wood building materials such as Algae growth on the
granules of asphalt roofing  wood shingles. shingles can be virtually
eliminated by incorporat-     Briefly, the treatment involves applying to a
ing copper into the silicate binder that holds the  building material an
effective amount of a com- color to the roofing granules. However, doing so
30   pound containing tin covalently bonded to a silylat- substantially
increases the cost of manufacturing   ing group such that cleavage of the
covalent bonds the shingles. If copper could be incorporated into  due to
hydrolysis or photolysis is minimized, thus concrete, it might likewise
inhibit algae growth, but  making the treatment ecologically safe. copper
would interfere with the setting up of the       Thus the invention
concerns a method of pro- concrete. Another way to minimize algae growth on
35  tecting building materials against algae streaking, asphalt shingles is
to minimize its content of      which is characterized by applying to
building ma- limestone filler, but this can be economically un-  terial an
effective amount of a compound of the desirable.
general formula (I): Tin compounds can afford fungicidal wood pro- tection
as reported in Kizlink, "Tributyltin-N,N-dial-  40  [err]   (l)
kyldithiocarbamates as Fungicides for Wood Pres- ervation Against Rot",
JOCCA, Vol. 74, No. 9,       wherein 1991, pp 329-330. The Kizlink
publication also cites  R is an organic alkyl radical of the formula [err]
prior publications concerning the application of tin  wherein z ranges from
1 to 8, compounds as corrosion inhibitors, fungicides for  45   R' is a
divalent radical of an aliphatic hydrocarbon plastics, paper, and paper
pulp, and as biocides.   containing 2 to 20 carbon atoms, Unfortunately,
tin compounds mentioned in the Kiz-  R" is an organic radical containing 1
to 8 carbon link publication are sufficiently soluble in water to  atoms,
release tin radicals which are potentially toxic. Be-  X is a hydrolyzable
group, cause of this, it is believed that tin compounds   50   n is an
integer from 0 to 3, and have not been used commercially for treating wood
p is an integer from 1 to 3. or other building materials, although they
have         Moreover this invention concerns a building been used in
marine paints where, until recently,   material or an architectural
structure selected from there has been minimal concern for ecology.
the group consisting of asphalt shingles, roofing German
Offenlegungsschrift DE 3828775 (Hut-  55  shingles, roofing granules,
masonry, building fac- tinger) describes antimicrobial compounds for con-
ings, buildings, freestanding walls, or statuary trolling undesirable
growth of microbes in water-    which is characterized by the fact that an
effective 



bearing devices, e.g., a device containing glass    amount of a compound of
the general formula (I): 2    3                 EP 0 617 704 B1
4 See A.G. Davies, P. J. Smith, "Tin," Chpt. 11 in G. [err]   (I)
Wilkinson, F. G. A. Stone, and E. W. Abel Com- prehensive Organometallic
Chemistry, Vol. 2, pp. wherein
530-535, Pergamon Press: Oxford, 1982. Other R is an organic alkyl radical
of the formula [err]    5   methods include the reactions of organometallic
wherein z ranges from 1 to 8,                      reagents containing
silicon such as Grignard R' is a divalent radical of an aliphatic
hydrocarbon  reagents, organolithium  reagents organosodium containing 2 to
20 carbon atoms,                   reagents (including those formed in situ
from or- R" is an organic radical containing 1 to 8 carbon  ganohalogens
and sodium, the so-called Wurtz pro- atoms,
10  cess), or organoaluminum reagents with stannyl or X is a hydrolyzable
group,                         tin-containing organic halides, or the
reactions of n is an integer from 0 to 3, and
organometallic reagents containing tin with silyl or p is an integer from 1
to 3 has been incorporated.  silicon-containing organic halides, or the
acidolysis Specific examples of R include ethyl, n-propyl,  of
stannylamines with silicon-containing hydrocar- iso-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl,  15  bon acids. n-pentyl, neo-pentyl,
n-hexyl, n-octyl, iso-octyl, 4-  Compounds of Formula (I) may be prepared,
(methoxy)butyl,  4-chlorobutyl,  and   3,3,3-      stored, applied, and
reacted with substrates as trifluoropropyl. Alkyl groups preferably are
selected  pure materials, as solutions in organic solvents to minimize
volatility and acute toxicity.         such as alcohols (including
methanol, ethanol, and Specific examples of R' include ethane-1,2-  20
isopropanol), aromatic hydrocarbons (including diyl; propane-1,2-diyl;
propane-1,3-diyl; butane-1,4-  toluene and xylene), ethers (including
diethylether diyl; pentane-1,3,5-triyl; heptane-1,4,7-triyl; octane-  and
tetrahydrofuran), or hydrocarbons (including 1,3,5,7-tetrayl;
3-methoxypentane-1,5-diyl;  3-   hexane, cyclohexane, heptane, and octane),
as wa- chloropentane-1,5-diyl;  and   2-(trifluoropropyl)-  ter-based or
oil-based emulsions, or as mixtures butane-1,4-diyl.
25  with polymers and optionally solvent, optionally Specific examples of
R" include methyl, ethyl,  containing various additives. n-propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl,  Compounds of Formula (I) may be
applied to tert-butyl, n-pentyl, neo-pentyl, n-hexyl, n-octyl, iso-  any
suitable substrate by means such as spraying, octyl, 4-(methoxy)butyl,
4-chlorobutyl, and 3,3,3-  dipping, rolling, painting, or brushing to the
sur- trifluoropropyl.                              30  faces of small
objects such as granules, beads, Specific examples of X include fluoro,
chloro,  and particles or to large objects such as buildings, bromo, iodo,
methoxy, ethoxy, iso-propyloxy, tert-  statues, and walls. Application may
be performed butyloxy, acetoxy, and dimethylamino. Preferred is  in a
highly controlled or controllable wenvironment, alkoxy, especially ethoxy.
such as laboratory or factory, or it may be per- Specific examples of
compounds of Formula (I)  35  formed in an environment subject to a large
num- include    [err]   (n-Bu)-      ber of uncontrollable variables, such
as an existing [err]         building, wall, statue, or other edifice. The
com- [err]      pounds may be caused to react, via the silylating [err]
agent, with such substrates at ambient or elevated [err]
(n-propyl)-  40  temperatures (up to 300 C) in the presence or [err]
absence of added catalyst. Their hydrolyzable X [err]  Preferred com-
groups should react with surface hydroxyl groups pounds are [err] and
(n-Bu)-     of the building materials to form Si-O-linkages. The [err] and
most preferred is    hydrolytic stability of the bond between com- [err]
which is here called   45  pounds of Formula (I) and building materials is
"Formula (I-A)". Compounds of Formula (I) have no  greater at higher values
of the integer p. readily hydrolyzable groups linking the tin and the
Compounds of Formula (I) should be effective silylating group. That is, the
bond between the R'  when applied to a building material in amounts as
group and each Sn and Si atom includes tetracoor-  small as 0.01 g of tin
ion per square meter of dinate carbon atoms that are not activated by the
50  building material. To ensure ecological safety, they presence of
heteroatoms or aryl, alkaryl or aralkyl  preferably are not used in amounts
greater than 0.2 groups. Furthermore, the R and R' groups are       [err]
of tin ion. When used within those ranges on 



chosen to be chemically and photochemically un-    a building material that
has algae growth, several reactive and to minimize volatility and acute
toxicity  months or more than a year may elapse before the to mammals.
56  algae disappears. When compounds of Formula (I) Compounds of Formula
(I) preferably are pre-    are instead applied to particulates such as
roofing pared by either by the hydrostannylation of alkenyl-  granules
before the particulates are incorporated silanes or by hydrosilation of
alkenylstannanes.   into a building material, they should be effective in 3
5                 EP 0 617 704 B1                       6 amounts as small
as 2 g of tin ion per cubic meter  having a 45  slope and bearing newly
applied of the particulate material and preferably are not  asphalt roofing
shingles. To another portion was used in amounts exceeding 40 [err] of tin
ion.      applied Oil-based Emulsion (I-A), each applied us- Compounds of
Formula (I) are useful for the    ing one pint per 100 ft2 (51 ml/[err]),
or 0.1 g/[err] of treatment of roofing granules, prior to incorporation   5
tin ion. After four years, the uncoated portion of the into a shingle or
roof, to provide adhesion of the  asphalt shingles had algae growth whereas
both granule to asphalt and to retard algae growth. Be-  coated portions
remained free from algae. fore doing so, the granules should be heated to
at    Water-based  Emulsion (I-A) and Oil-based least [err] to enhance
adhesion of the compounds  Emulsion (I-A) were applied by paint roller to
dif- to the granules. Preferably the granules are  10  ferent portions of a
north-facing panel having a 45 preheated to 100  - [err]. Above [err] would
slope and bearing asphalt roofing shingles that had be wasteful of energy,
but the temperature could   a dark algae discoloration, again applying a
0.1 be as high as [err] without damage.              g/[err] of tin ion.
Within six months, the algae growth Objects and advantages of this
invention are    had disappeared from both coated portions where- further
illustrated by the following examples, but  15  as the uncoated portion
retained the dark algae the particular materials and amounts thereof
recited  discoloration. in these examples, as well as other and conditions
and details, should not be construed to limit this  Example 2 invention. 20
Roofing granules, as sold, conventionally have Synthesis of Compound of
Formula (I-A)             a mineral oil and silicone treatment which both
controls dust and enhances adhesion to asphalt. To In an atmosphere of dry
nitrogen, 99.8 g        100 parts of the mineral oil and 4 parts of the
tributyltin hydride (Lancaster Synthesis, Windham,  silicone was added 3
parts of the compound of NH, as supplied) and 71.0 g triethoxyvinylsilane
25  Formula (I-A). Eleven parts of this modified treat- (Petrarch Systems,
Bristol, PA, as supplied) were  ment was added to an activated paint shaker
con- mixed with 0.13 g AIBN catalyst (Aldrich Chemical  taining 1000 parts
of 3M roofing granules No. 93 Co., Milwaukee, WI, as supplied) added in
three    (white) which had been pretreated to 110 C, and portions at 0, 3,
and 6 hr reaction time. The reac-  the shaking was continued for five
minutes, thus tion mixture was heated to [err] for a total of  30  applying
1/2 pint per ft3 of granules or 17 g/[err] of 23 hr. Spectroscopic analysis
of the mixture       tin ion. After removal from the shaker, the coated
showed the reaction to be complete, and infrared,  granules were placed in
an oven at 70 C for one nuclear magnetic resonance [err], and      hour.
These were then used in making asphalt mass spectral analysis and elemental
analysis con-  roofing shingles from which circles 6.5 cm in diam- firmed
that the product is [2-(triethoxysilyl)ethyl]-  35  eter were cut. These
circles were fitted into open- tributyltin or [err]            ings in a
north-facing panel of asphalt shingles Environmental testing reported in
the examples  positioned at a [err] slope, which shingles were was carried
out in Houston, TX, which is at less   already discolored by algae. than
[err] latitude and has exceptionally high hu-      After four years, the
circles were free from midity. In the examples, all parts are by weight.
40  algae. For comparison, circles were cut from asphalt Example 1
shingles that were identical except for omission of the compound of Formula
(I-A). These showed After adding to water 3 drops of sodium silicate  algae
streaks at 18 months and became almost per 100 ml of water, one part of the
Compound of  45  totally discolored by algae at four years. Formula (I-A)
was added per 10 parts of water to provide "Water-based Emulsion (I-A)". An
identical  Example 3 



emulsion, except substituting mineral oil for the water, is here called
"Oil-based Emulsion (I-A)".  (Acute Toxicity) Water-based Emulsion (I-A)
was applied by   50 paint roller to a portion of a clean north-facing
The LD 50 for [err] was concrete wall, using one pint per 100 ft2 (51 [err]
determined by International Bio Research (Han- i.e., 0.1 g of tin ion per
square meter of concrete.  nover, West Germany) in a test performed accord-
After one year, the uncoated portion of the wall had  ing to the "OECD
Principles of Good Laboratory algae growth whereas the coated portion was
free   55   Practice" in Testing of Chemicals, OECD (Paris, from algae.
France, 1982). The acute oral toxicity was investi- Water-based Emulsion
(I-A) was applied by       gated in one group of fasted 5 male and 5 female
paint roller to a portion of a north-facing panel  Wistar rats. The animals
were dosed once orally by 4    7                 EP 0 617 704 B1
8 stomach tube at 5 ml/kg of body weight. No mor-      [err]  (I) talities
were observed in 14 days, and no abnormal macroscopic findings in the
cranial, thoracic, and     wherein abdominal cavities were observed in the
animals        R is an organic alkyl radical of the formula necropsied on
day 14. The LD 50 was determined    5    [err] wherein z ranges from 1 to
8, to be greater than 5480 mg/kg of body weight.          R' is a divalent
radical of an aliphatic hydrocar- bon containing 2 to 20 carbon atoms,
Claims                                                 R" is an organic
radical containing 1 to 8 carbon atoms, 1. Method of protecting building
materials against  10  X is a hydrolyzable group, algae streaking, the
method characterized by       n is an integer from 0 to 3, and applying to
building material an effective         p is an integer from 1 to 3 has been
incor- amount of a compound of the general formula        porated. (I): 15
&  The building material as defined in claim 7, [err]  (I)
further characterized by the compound of the general formula (I) being
[err] wherein                                            [err]. R is an
organic alkyl radical of the formula [err] wherein z ranges from 1 to 8,
20  9. The building material as defined by claim 7 or R' is a divalent
radical of an aliphatic hydrocar-  8, further characterized by the compound
of bon containing 2 to 20 carbon atoms,               the general formula
(I) having been incorpo- R" is an organic radical containing 1 to 8
rated as a coating in an amount providing from carbon atoms,
0.01 to 0.2 [err] of tin ion. X is a hydrolyzable group,                 25
n is an integer from 0 to 3, and                10. The building material
as defined by any one of p is an integer from 1 to 3.
claims 7 to 9, further characterized by an ef- fective amount of the
compound of the general 2. Method as defined in claim 1, further char-
formula (I) having been incorporated into raw acterized by R containing
from 3 to 6 carbon   30  material from which the building material was
atoms.                                             formed. 3.  Method as
defined in claim 1 or 2, further      11. The building material as defined
by any one of characterized by R' being an alkyl group con-      claims 7
to 9 which is a roofing shingle com- taining 2 to 8 carbon atoms.
35      prised of roofing granules. 4. Method as defined in any one of
claims 1 to 3,  12. The building material as defined in claim 11 further
characterized by R" being an alkyl          wherein the compound provides
from 2 to 40 g group.                                             of tin
ion per [err] of roofing granules. 40 5.  Method as defined in any one of
claims 1 to 4,  13. Method as defined in any one of claims 1 to 6, further
characterized by X being selected from     wherein the building material is
a roofing ma- the group consisting of halogen and alkoxy,        terial
comprised of roofing granule-bearing carboxy, and amino groups containing 1
to 9        shingles and the effective amount of the com- 



carbon atoms.                              45      pound of general formula
(I) is applied to the roofing granules prior to their incorporation into 6.
Method as defined in claim 1, further char-         shingles. acterized by
the compound of the general for- mula (l) being [err]         14. Method as
defined in claim 13 wherein the 50      roofing granules are at a
temperature of at 7. A building material or an architectural structure
least [err] while the compound is being ap- selected from the group
consisting of asphalt  .  plied. shingles, roofing shingles, roofing
granules, masonry, building facings, buildings, freestan-  15. Method as
defined in claim 13 or 14 wherein ding walls, or statuary characterized by
the   55  the compound is applied in an amount provid- fact that an
effective amount of a compound of     ing from 2 to 40 g of tin ion per
[err] of roofing the general formula (I):
granules. 5    7                 EP 0 617 704 B1                     8
stomach tube at 5 ml/kg of body weight. No mor-        [err]   (I) talities
were observed in 14 days, and no abnormal macroscopic findings in the
cranial, thoracic, and     wherein abdominal cavities were observed in the
animals         R is an organic alkyl radical of the formula necropsied on
day 14. The LD 50 was determined   5      [err] wherein z ranges from 1 to
8, to be greater than 5480 mg/kg of body weight.           R' is a divalent
radical of an aliphatic hydrocar- bon containing 2 to 20 carbon atoms,
Claims                                                  R" is an organic
radical containing 1 to 8 carbon atoms, 1. Method of protecting building
materials against  to  X is a hydrolyzable group, algae streaking, the
method characterized by        n is an integer from 0 to 3, and applying to
building material an effective          p is an integer from 1 to 3 has
been incor- amount of a compound of the general formula         porated.
(l): 15   8.  The building material as defined in claim 7. [err]  (l)
further characterized by the compound of the general formula (l) being
[err] wherein                                             [err]. R is an
organic alkyl radical of the formula [err] wherein z ranges from 1 to 8,
20  9. The building material as defined by claim 7 or R' is a divalent
radical of an aliphatic hydrocar-  8, further characterized by the compound
of bon containing 2 to 20 carbon atoms,               the general formula
(l) having been incorpo- R" is an organic radical containing 1 to 8
rated as a coating in an amount providing from carbon atoms,
0.01 to 0.2 g/m2 of tin ion. X is a hydrolyzable group,                 25
n is an integer from 0 to 3, and                10. The building material
as defined by any one of p is an integer from 1 to 3.
claims 7 to 9, further characterized by an ef- fective amount of the
compound of the general 2. Method as defined in claim 1, further char-
formula (l) having been incorporated into raw acterized by R containing
from 3 to 6 carbon   30   material from which the building material was
atoms.                                             formed. 3. Method as
defined in claim 1 or 2, further       11. The building material as defined
by any one of characterized by R' being an alkyl group con-       claims 7
to 9 which is a roofing shingle com- taining 2 to 8 carbon atoms.
35       prised of roofing granules. 4. Method as defined in any one of
claims 1 to 3,   12. The building material as defined in claim 11 further
characterized by R" being an alkyl          wherein the compound provides
from 2 to 40 g group.                                              of tin
ion per [err] of roofing granules. 40 5. Method as defined in any one of
claims 1 to 4,   13. Method as defined in any one of claims 1 to 6, further
characterized by X being selected from      wherein the building material
is a roofing ma- 



the group consisting of halogen and alkoxy,        terial comprised of
roofing granule-bearing carboxy, and amino groups containing 1 to 9
shingles and the effective amount of the com- carbon atoms.
45       pound of general formula (I) is applied to the roofing granules
prior to their incorporation into 6. Method as defined in claim 1, further
char-          shingles. acterized by the compound of the general for- mula
(I) being [err]         14. Method as defined in claim 13 wherein the 50
roofing granules are at a temperature of at 7. A building material or an
architectural structure   least [err] while the compound is being ap-
selected from the group consisting of asphalt       plied. shingles,
roofing shingles, roofing granules, masonry, building facings, buildings,
freestan-  15. Method as defined in claim 13 or 14 wherein ding walls, or
statuary characterized by the   55   the compound is applied in an amount
provid- fact that an effective amount of a compound of      ing from 2 to
40 g of tin ion per [err] of roofing the general formula (I):
granules. 5    9                 EP 0 617 704 B1                    10
PatentansprOche (RSn)-[R'-8lYpR"3_ p)]4- n   (1) 1. Verfahren zum Schutz
von Baumaterialen ge- gen Algenbesatz, gekennzeichnet durch Auf-
wobei bringen einer wirksamen Menge einer Verbin-   5        R einen
organischen Alkylrest der Formel dung der aligemeinen Formel (I):
C2H22+1 darstelit, wobei z im Bereich von 1 bis 8 liegt,
(RnSn)-[R'-(SiXpR"a-p)]4-n  (I)                        R' einen divalenten
Rest eines aliphati- schen Kohlenwasserstoffs darstellt, der 2 bis wobei
10      20 R einen organischen Alkylrest der Formel
Kohlenstoffatome enthilt, CH2,+i darstelit, wobel z im Bereich von 1 bis
"' einen organischen Rest darstellt, der 1 8 liegt,
bis 8 Kohlenstoffatome enth~lt, R' einen divalenten Rest eines aliphati-
-   X einen hydrolysierbaren Rest darstellt, schen Kohlenwasserstoffs
darstellt, der 2 bis  15      n eine ganze Zahl mischen 0 und 3 be- 20
Kohlonstoffatome enthilt,                       deutet und R" einen
organischen Rest darstellt, der 1         p eine ganze Zahl zwischen 1 und
3 be- bis 8 Kohlenstoffatome enthilt,                    deutet, K.-'
X einen hydrolysiorbaren Rest darstelit,        eingebracht wurde. n eine
ganze Zahl zwischen 0 und 3 be-  20 deutet und
&  Baumaterial nach Anspruch 7, ferner dadurch p eine ganze Zahl zwischen 1
und 3 be-          gekennzeichnet, daB die Verbindung der alige- deutet,
meinen Formel (I) auf ein Baumaterial. 25      (n-Bu)sSnCH2CH2Si(OEt)3 2.
Verfahren nach Anspruch 1, ferner dadurch gekennzeichnet, daB R 3 bis 6
Kohlenstoffato-      ist. me enthilt. 9. Baumaterial nach Anspruch 7 odor
8, ferner 3. Verfahren nach Anspruch 1 oder 2, forner da-  30    dadurch
gekennzeichnot, daB die Verbindung durch gekennzeichnet, daB R' ein
Alkylrest ist,    der allgemeinen Formel (I) in einer Menge, die der 2 bis
8 Kohlonstoffatome onthilt.              zwischen 0,01 und 0,2 g/m2 an
Zinnionen lie- fert, als ein Beschichtungsmaterial eingebracht 4. Verfahren
nach einem der Ansprfche 1 bis 3,         worden ist. femer dadurch
gekennzeichnet, daB R" ein  35 Alkylrest ist.
10. Baumaterial nach einem der AnsprUche 7 bis 9, femer dadurch
gekennzeichnet, daB die S 5. Verfahren nach einem der AnsprUche 1 bis 4,
wirksame Menge der Verbindung der aligemel- 



ferner dadurch gekennzeichnet, daB X aus der       nen Formel (I) in das
Rohmaterial, aus wel- Gruppe, bestehend aus Halogenatomen und   40
chem das Baumaterial orzeugt wurde, einge- Alkoxy-, Carboxy- sowie
Aminogruppen, die 1        bracht worden ist. bis 9 Kohlenstoffatome
enthalten, gewihit wird. 11. Baumaterial nach einem der AnsprUche 7 bis 6.
Verfahren nach Anspruch 1, femer dadurch            9, welches eine
Dachschindel, umfassend gekennzeichnot, daB die Verbindung der allge-  45
Dachgranulate, darstellt. meinen Formel (I) 12. Baumaterial nach Anspruch
11, wobei die Ver- (n-Bu)eSnCH2CH2Si(OEt)s
bindung zwischen 2 und 40 g an Zinnionen je m3 der Dachgranulate liefert.
ist.                                      50 13. Verfahren nach einem der
AnsprUche 1 bis 6, 7. Baumaterial oder Baukorper, gewlhit aus der
wobei das Baumaterial ein Dachmaterial dar- Gruppe  bestehend  aus
Asphaltschindeln,          steilt, umfassend granulathaltige Dachschin-
Dachschindeln, Dachgranulaten, Mauerwerk,          dein, und die wirksame
Menge der Verbindung Geb~udeverkleidungen, Gebiuden, freistehon-  5s    der
aligemeinen Formel (I) auf die Dachgranu- den Mauern oder Skulpturen,
gokennzeichnet         late, vor deren Einbringen in die Schindeln, durch
die Tatsache, daB elne wirksame Menge        aufgetragen wird. einer
Verbindung der aligemeinen Formel (I): 6    11                EP 0 617 704
B1                   12 14. Verfahren nach Anspruch 13, wobel die Dach-
bardeaux de couverture, les granules de cou- granulate, wahrend die
Verbindung aufgetra-       verture, la magonnerie, les revetements de ba-
gen wird, eine Temperatur von wenigstens         timent, les batiments, les
murs auto-support~s 50 * C aufweisen.                                 ou
les statues, caracterise en co qu'on a incor- 6      pore une quantite
efficace d'un compose de J\-   15. Verfahren nach Anspruch 13 oder 14,
woboi      formulo generale (I): die Verbindung in einer Menge aufgotragen
wird, die zwischen 2 und 40 g an Zinnionen jo     (RnSn)-[R'-(SiXpR"-
p)]4-I  (I) m3 der Dachgranulate liefort. 10      dans laquelle:
Revendlcatlons                                           R represente un
groupe alkyle organique de formule C2H2a+i dans laquelle z varie de 1 1.
Procede  de  protection  de materiaux de          A 8, construction contro
des rayures dues a des           R' represento un groupe divalent deriv4
algues, caract6rise en ce qu'on applique sur 18  15  d'un hydrocarbure
aliphatique contenant de 2 materiau de construction une quantit6 efficace
a 20 atomes de carbone, d'un compose de formule generale (I):
R" represente un groupe organique conte- nant de 1 a 8 atomes de carbone,
i.-'    (R.Sn)-[R'-(SiXpR"- p)14-.n  (I)                      X repr~sente
un groupe hydrolysable, 20         n est un entier de 0 a 3, et dans
laquelle:                                       p est un entier de 1 a 3. R
represente un groupe alkyle organique de formule CzHf2+ dans laquelle z
varie de 1  &  Materiau de construction solon la revendication & 8,
7, caractdrisd en outre on co quo le compose R' represente un groupe
divalent derive   26  de  formulo  generale  (I)  ost  (n-Bu)- d'un
hydrocarbure aliphatique contenant de 2      eSnCH2CH2Si(OEt)3. a 20 atomes
de carbone, R" repr6sente un groupe organique conte-   9. Mat6riau de
construction solon la revendication nant de 1 & 8 atomes de carbone,
7 ou 8, caracterise on outre on co quo le X reprsento un groupe
hydrolysable,  30       compos6 de formulo gen6rale (I) a ete incorpo- n
est un ontier de 0 a 3, et                  rn on tant quo revetement,
solon une quantite p est un ontier de 1 a 3.                     de 0,01 &
0,2 gIm2 d'ions etain. 2. Procede solon la revendication 1, caracterise
10. Mat6riau de construction solon l'une quelcon- 



on outre en co quo R contient de 3 & 6 atomes  9s  quo des revendications 7
a 9, caracteris6 en de carbone.                                       outre
en co qu'on a incorpore une quantite efficace du compose de formule
gen6rale (I), K.-'   9. Procede solon la revendication 1 ou 2, caracte-
dans la matiere premiere a partir de laquelle le rise en outre on ce quo R'
represente un          materiau de construction a ete forme. groupe alkyle
contenant de 2 & 8 atomes de   40 carbone.
11. Materiau de construction salon l'une quelcon- quo des revendications 7
a 9, consistent en un 4. Procbde salon l'une quelconque des revendi-
bardoau de couverture comprenant des granu- cations 1 & 3, caracterise en
outre en co quo     les de couverture. R" represente un groupe alkyle.
45 12. Materiau de construction solon la revendication 5. Procede solon
'une quelconque des revendi-        11, dans loquel le compoes procure de 2
a 40 cations 1 & 4, caracterise on outre en co quo X   g d'ions etain/m3 de
granules de couverture. est choisi parmi un atome d'halogene et les groupes
alkoxy, carboxy et amino contenant  5o  1a Procede solon l'une quelconque
des revendi- de 1 a 9 atomes de carbone.                       cations 1 &
6, dans loquel le materiau de construction est un materiau de couverture 6.
Procedd solon la revendication 1, caracterise     comprenant des bardeaux
de  couverture on outre en ce quo le compose de formulo          contenant
des granules, et la quantite officace generale (I), est
(n-Bu)SSnCH2CH2Si(OEt)a.  55    du compose de formule gdndrale (I) est
appli- quoe sur les granules de couverture avant lour 7. Materiau de
construction ou structure architec-   incorporation dans les bardeaux.
turale choisi parmi les bardeaux d'asphalte, les 7    13                EP.
0 617 704 B1                   14    ' !11111 111 14. Proc~dd salon la
revendication 13, dans loquel les granulfs de couverture sont a une temp6-
rature d'au moins 50 IC, tandis quo 1s compo- s6 est appliqu4. ' 15.
Proc~d6 solon la revendication 13 ou 14, dans loquel le compos4 est
appliqu6 salon une quantit4 procurant de 2 a 40 g d'ions Mtain par m3 de
granuls de couverture. 10 15 20 25 30 35 40 45 50 55 8    


