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materials.

'BACKGROUND OF INVENTION
Since the conversion of roofing shingles from felt based substrates to
fiberglass substrates, asphalt shingles have been increasingly vulnerable to staining
15  from biological growth. Although biological growth-induced staining problems are
more acute in warm;, humid climates such as the Gulf Coast area of the Unites States,
the problem exists in all moist climates. }(ooﬁng materials, such as shingles,
frequently comprise a fiberglass substrate with a filled asphalt coating. The filler in
the asphalt coating acts to make the roofing materials more fire resistant; but it has
20  also been partly responsible for the increase in microbial growth-induced staining
| because the filler is often a flour-like substance (typically calcium carbonate - CaCo3)
which is conducive to microbial growth. Other filler materials besides calcium
carbonate.also support microbial growth.
Studies have shown that the organism responsible for the microbial
25  growth-induced staining of roofing materials is primarily a cyanobacterium, formerly
known as blue-green algae. See “Study of Algal Discoloration of Asphalt Roofing
Shingles” 3M Industrial Mineral Products Division, St. Paul, Minnesota, December
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cyanobacterium may be different depending on the geographical |ocation and
environnental conditions, all of these organi snms secret i i nous

bi of i | WROYIHA their cells. This biofilm provides prot e&‘?’éﬁg&ﬁl&k@‘g

noi sture reservoir for the cells of the organismand al so contributes to
the staining of 5 roofing materials. Cganobacteria need only indirect sun
light, air, noisture and mnute anounts of minerals to grow. Many asphalt
i ¢ and non98%pRWdlikitie speoies nfjcyambectemire npaychel differsotf depending ondbe i ents and a
habi t abl e envi rgnnent ,toaaippqrt t he gré),wth oﬁ ? anobacteria. Roofing

mat eri al sgafem?lapﬁﬁo%% SRR Y cEndIHanS 81 af thes U BaBISHE S6FFsteAi t abl e
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degradati on a I'ng mrain causes the ekXposure of the filler

and the gdligfideqtsivadnfor thedcelBiof thd@rgaisrackd aBd coitiblies to tHeathinimplvdl t
coating portion of the roofing _ material. The ro_uggheni ng of the filled
asphabPt coefinggnaterdalp| Crangbaeteria nsed ey indirert sundighb wiromoidvg aadd t he

CXPOSUT ¢ BlebSobbbl SRS SR ARl e BT 2
| ndust ry Basratidiresias sufiRnPheRicam Al a BbRINObdircaren t- uppeesk St ai ni ng by

deferring the treatment to the after market roof cleaning industry which
provi des grogtth pf exxswbatema er cl eani ng systens incorporating chlorine

bl each. In warm hupid.climtes, such cleanin e yequiyred annually. 20
The Asphalt Roofi ng%ﬁﬁ‘@ﬁﬁ%’%@@%ﬁ@ﬁ&%@f&%ﬂ%g@h%d, suégests

a cl ggni ngegeglgfsgﬁwxs ﬁc‘li‘li:é Bt SRR E B BiISRh ﬁo%&plmwﬁg Bkcydld kb

chl ori ne each and trisodi um phosphate to a roof danmage, and
caut i ons GYadegsddatioghnd pastisg frenvairwhicheanses thebmxpasise of thiesfilprandske can
renove surface granules from asphaltig¢ roof]j products and, shorten.roof
life.  Seclotsmraion @ PRENESTadiang] theiied smbalf soating pextin hyrpding e
appl i catign.ah 6fileQbhSfnid &R0 £7124 asphalt coating, coupled with moisture from

the dew or rain and the exposure of the filler, creates an environment for the

15 attachment and growth of microbes, such as cyanobacterium.
Theé cement tile roofing industry has addressed the problem of

microbial growth-induced staining by deferring the treatment to the after market roof

cleaning industry which provides high pressure water cleaning systems incorporating

chlorine bleach. In warm, humid climates, such cleaning may be required annually.

20 The Asphalt Roofing Manufacturers AssOciationg'oﬁ the other hand,
snggests a cleaning procedure which comprises a gentle application ‘of dilute chlorine
bleach and trisodivm phosphate to avoid roof damage, and cautions against high
préssiire water cleaning because this process can remove sutface granules from
asphaltic roofing products and shorten foof life. See U.S. Patent No. 5,599,586.

25 Roof material cieaning by gentle application of chlorine bleach and
trisodiim phosphate or by high pressure water cleaning is only temporarily effective
however, and that effectiveness is minimal. To further address the problem, roofing
material manufacturers have offered several types of microbial resistant products, but
they have achieved limited success.

30 For instance, antimicrobial agents have been mixed with the granules

which surface certain asphaltic roofing materials. U.S. Patent No. 5,573,810 and U.S.
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patent may be 15. applied to colored or non-col ored, granules. Siplarly,
U.S. Pat etthirdesragigigers gdgicidal mofmeg: sapulagrre sl,seée%cﬁhg‘g VS Paspt - no.

3,894, 877 S Patent No. 575K R oRYL A BELALLLC

al gi ci de tsgiﬁtqh‘}ech‘%%\(fgmﬁ?%’ééeggasﬁoﬁgﬁggf%nz‘%}?c airneé?%g@gﬂ:; n t%g ostl-gt reat ment
of col or gRat@Aid SiPbhdg tiARLBItE pslynkdr The coming, of theS, 4PATENpatdist may B84, 706
di scl oSes an al gicidal roofing granul e wherei n_copper and glgg gﬁe added to
20 tHE- coanpliqﬂdatqohge‘éﬂr 3391)'9@(& granules. Similarly, U.S. atent No. 3,888,682,

U.S. Patent No. 3,888,683, U.S. Patent No. 3,894,877 and U.S. Patent No. 3,888,176

describe adding a metallic algicide to the heavy processing oils which are used m the

post-treatment of color coated roofing materials. Furthermore, U.S. Patent No.

3,884,706 discloses an algicidal roofing granule wherein copper and zinc are added to
20  the color coating of a granule.

In addition, U.S. Patent No. 5,599,586 describes the application of
antimicrobial agents in the form of a polymer film, with improved weatherability, to
the surface of roofing matezialé. However, surface application of antimicrobial metals
is susceptible to the environment, and certain weather conditions such as rain ¢can

25  considerably shorten the residence time of such metals and limit the effectiveness of
such methods.

QOther methods to reduce the microbial growth-induced staining of
asphaltic-based roofing materials have sought to address the problem by using a filler,
which itself has antimicrobial properties. U,S. Patent No. 5,391,417 describes a

30  roofing materia! which includes a class F fly ash filler which has antimicrobial

characteristics due to its acidity. While such fillers may address to some extent the
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Another method for inhibiting microbial growth-induced staining of
non-asphaltic roofing materials has been described in U.S. Patént No. 4,193,898, The
patent discloses a protective covering for use such as in shingles and siding which
comprises a resin, a plasticizer and vermiculite. The protective covering can firther
20  be made resistant to microbial growth by the addition of copper sulphate during the
process of making the protective covering. The method of the patent is limited to
only a particular type of roofing material, namely a non-composite non-asphaltic
protective covering, and therefore, does not address the problem of miicrobial
growth-induced staining in asphaltic or non-asphaltic roofing materials generally.
25 Thus, there is a need for long-term inhibition of microbial
growth-induced staining of surface covering building materials which survives the
weathering of the materials, which utilizes reduced quantities of a component having
antimicrobial potential and which may be nsed with various types of surface covering
building materials including, inter alia, asphaltic roofing materials, non-asphaltic

30  roofing materials and other exterior cladding building materials. In addition, there is

a need for an antimicrobial, colored roofing granule, which exhibits long-term
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asphalti C?%r?ﬁ%ﬁg %E%EQF@? 8%%1&%%5%}(%[] é&g%?’?'ﬁﬁ’zegﬂ{%?%% iPﬁ’gﬁqehrf;nlone or nore
conponent sesistancd ¢ MitroMiaCgrobitaby pahsiningyresshiodwing thaiwtatiening proteéss)f ar e

di spersed throughout, said filled portion and wherein said conponent(s)
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duri g t h%uﬂ\ﬁﬁé Qﬁf&rﬂg oP{h%%?és%npﬁvenﬁon is an asphaltic composite, such as an asphalt

roofing shingle, the component having antimicrobial potential may be added to and

dispersed throughout the filled asphalt portion of the asphaltic composite surface
covering building material. Aliernatively, the component having antimicrobial
potential may be added to any portion of the surface covering roofing naterials of the

20  present invention. For instance, when the surface covering building material of the
present invention is non-asphaltic, such as, but not limited to, cement tile and
composite imitation slate, the material may include one or more components having
antimicrobial potential dispersed throughout any portion, including the entirety, of the
nonasphiltic building material.

25 Whatever the type of surface covering building material, it may instead
or additionally include a component(s) having antimicrobial potential on the surface
of the building material wherein the component(s) provide long-term resistance to

microbial growth by remaining present during the weathering of the material.
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non-asphaltic surface covering building materials include a filled portion having one

or more components having antimicrobial potential wherein the component(s) are
15  dispersed throughout the filled portion and wherein the component(s) provide
long-term resistance to microbial growth by remaining present during the weathering
of the material. For example, where the surface covering building material of the
present invention is an asphaltic composite, such as an asphalt roofing shingle, the
component baving antimicrobial potential may be added to and dispersed throughout
20  the filled asphalt portion of the building material.

Alternatively, the component having antimicrobial potential may be
added to any portion of the surface covering roofing materials of ﬂie present
invention, including the entire material. For instance, surface covering building
materials of the present invention may comprise, or additionally comprise, one or

25  more components having antimicrobial potential on the surface of the filled portion of
the material wherein said component(s) provide long-term resistance to microbial
growth by remaining present‘during the weathering process of the material.

As used herein, long-term resistance to microbial growth-induced
staining refers to resistance to such staining during the weathering of the surface

30  covering building material for the normal life of the material (i.e. from about ene to
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weat hering of the surface 30 coverin uilding material for. the norpal life
of the mat epdiditiopgiyecomprigs %159%}90’&?&(%1 ga“?% iam?vl%la?lsyf?t%al N&f%fo%‘ﬁg“%ﬁé’fj
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portion of a surtace covering building material including a filler naterial
known.i n t heesisfiarice immlicrdbiabjgrowth by rethiiaingfpresent durmgdhe aesthgang prasess ¢fithe, S,
Pat ent No. 5, 965,257; U S. 5 Patent No. 5,391,417 and U.S. Patent No.

4, 405, 680, W}JOI’G.'[ ed herein by reference. In addition, the surface
coverjigng bui | di ng mat efyyalsuffblé heomp&Ranthavitige Ahtigicrobialy potentiah-appblzl tafc,
such as, but not limted to, cenment tile and conposite jmtation _slate,
and i ncl udewithstending nthee rroeRsenantempeaRtieg AnEIvedc i pmaking o ihe,gsghaltic  or

di spersed non-asphaltic surface covering building materials may be employed in accordance with

" the present invention. As referred to herein, a component having antimicrobial potential
is any component which can confer microbial growth-induced stain resistance to surface
20 covering building materials including, inter alia, co;ﬁlicr powder, copper flake, copper |
nitrate, co‘pper‘ oxidé,copper sulfate,tin powder,tin sulfate,zinc oxide,zinc powder,zinc
acetate, chromium oxide, barium salt, metallic salts, barium metaborate monohydrate,
BULAB Flamebloc™ (also called Busan 11-M2™ for fine grade sold by Buckman
Laboratories, Inc., Memphis, TN), JTM™ filler (JTM Industries, Kennesaw, Georgia),
25 and Busan 11-M1™ (Buckman Laboratories, Inc., Memphis, TN). An analysis of Bﬁlab
- * Flamebloc™ yielded the following information concerning its constituents:
- Yefwt - Theoretical Percent As BaBoz-H»0
Barium 54.60 50.5
Boron 5.83 4.5
30 Moisture 7.05 18.0
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t hr oughout any portion, including the entirety, of the nonangalti o
buil ding material. 10 Wether asphaltic or non-asphaltic, th Sl 2004
covering building material may instead or additionally i
corrpon‘@ﬁto(lé?)mﬁavi ng antinicrobial potential ' on the su??g@gﬁgfﬁggch
non-asphaltic building material wherein the conponent(s) provide long-term
resi stance to mcrobial growth by remd ni ng present during the weathering
process of the material. 15 Any suitable conponent having antimn crobi al
potenti al capablieons AgidiRst andi ng the procesdi¥g tenperatures-invol ved in.
maki ng the as |tic or on-asphaltic surface covering building materials
may be enpl oygégﬁ?wn}i&so%fgnce with the presgr?l}4 invention. As referred to
herein, a comoRgphwhaxsng,@ntim crobial potemsial is any component which
can confer microbial growth-induced stain resistance to surface 20 covering
bui | di ng mat erStahism| AsiSudi ng, inter alia, cop®r powder, copper flake,
copper nitrate, copper. oxi de, copper sulfate,tin powder,tin sulfate, zinc
oxi de, zi nc poMéF‘}@i‘E%Na&et ate, chrom um oxpé’é, barium salt, netallic
salts, barium b e nonohydrate, BULAB;Rlanebl ocTM (al so cal |l ed Busan
G 151 Soe o

| 1 -M2TM for sol d by Buckman Laboratories, Inc., Menphis, TN),
JTMIM filler @HM@M@S, Kennesaw, GCeorgia), 25 and Busan 11-M TM

(Buckman Labongsty@sate (icdiffeapdhi s, TN). Agoap®l ysis of Bulab

Fl amebl ocT"' yieldéd the follow ng information concerning its constituents:
Theoreti cal - Percent - As- BaBoz- 11 hf|l 30 Bari unb4. 6050.5 Boron5. 834.5

Moi st ure7. 0518RerAMVENDED SHEET 2 w%N@V 2004 WO 01/94718 8 PCT/ US@4#t18103

Si iI%one, As Si 027.96 Calcium As g(?g%) 04

Phosphorous Manganese <
Tin <0.01 Iron <01
Thallim <0.01 Magnesium <0l
Axrsenic <0.01 Molybdenum <01
Seleniurp <0.01 Vanadium - <001
15 - Chromium <0.01 Silver <01
Antimony <0.01 Titanium <00l
Potassium : <0.01 Copper <01
Nickel <0.01 Zinc <t
Beryllium , <0.01 Cadmium <0
20 . Potassium <0.01 Lead <01
Cobalt <0.01 Bismuth <

In one embodiment, a copper coinponent and a barium metaborate

monohydrate component together comprise. the cdmponent having antimicrobial

25  potential. In a preferred embodiment, copper powder or copper flakes is the copper
component and BULAB Flamebloc™ s the barium metaborate monohydrate cormponent.

In another embodiment, tin powder or tin sulfate and a barium metaborate moﬁohydrate
component together comprise the component having antimicrobial potential. The
components having antimicrobial potential may be particulate and somewhat coarser than

30  facial powder. The components having antimicrobial potential are preferably almost

totally water insoluble and do not easily dissolve and wash away when exposed to the



Alum num As A12030.89 Stontim As SrOL.09-5Sodi um As Na2CQ0.94 Sul fur, As
Sool. 95 Bari um Met abor ate 80. 08% Monochydrate (by difference) Qther0/0

W D/ &t 10Phosphor ous<0. 01Manganese Ti n<@, 01l ron Thal I i nx0. 01§y niaY uzbdh

Ar seni ¢<0. 01Mol ybdenum Qa Sel eni unx0. 0IVanadi um Qrl

15Chr om unx0. 01Si | ver not Anti nony<0. O1Ti t ani um Pot assi unx0. 01Copper

Ni ckel <0.01gi n VTN M&%ﬁ@".uw‘}l 20RRt:28 $hidiskbud bk @aded to the surface
Cobal t <0. 01 |rrsl§r%$%3§?éu?a%ﬂ§ne enpo |mente,n e}p%opper conmponent and a barium
met abor at e ofMBOfilel pbeionoop die brildiog eniterial; dhp cosponente hayingo Ariamigigbiahg
antimcrobial 25 potentiial. ILn_a preferred .enbodi nent, .copp o] e OF
copper f| akwientig! may be 3p drartiqulats JRER: Tl d’é?ﬁ?_}@i Eﬁg}ﬁeé‘?@ﬁﬁ}h gle}tﬂﬁ]:ef%%?ﬁl um
met aborat e R QB Mhaving MiARCibe petaasl 8 partibwlaRfolar or tin
sul fate and™a %g}%{%’?nﬁl?rgtsgggr ate ar‘rfll)?léohydr ate gorrponent tI(D) et her conprise

t he conponent havi ng BULAR cFlahichlocPét evlticlal comhasesc Si8onbangmhaneiagorate

antim crobial potential may be particul ate and so at coarser, than Cgo
facial powdeenohyirate; Grigeeh FRHIAKTR : gﬁ%b?saﬂg‘%l SYReFRF and dingkpededp, |

\‘ZL g‘r)] S Eax pggé-gé‘{]% inﬁe%‘%e‘g ?%%ﬁ%@%@ﬂ%%%p@p%&ﬂ%%bﬁﬂl&%@ Y ShePdifif208 TBverNBY

building materials of the present invention. The copper powder may be 100RXH (OMG

Americas, Research Triangle Park, NC) where the pai‘ticle size is typically:

10 Sieve analysis: +100 mesh N
' +150- mesh 0.2%
+200 mesh 17.4%
+325 mesh 44.4%
-325 mesh - 38.0%
15 Chemical Analysis: ‘ 99.87% copper

The components having antimicrobial potential of the present invention
preferably inhibit the growth of cyanobacterium when employed in the surface covering
building materials of the present invention, and the components of the present invention
also withstand high heat, mixing and abrasion without significantly losing their

20 antimicrobial properties. |

The cbmponents having antimicrobial potential may comprise from about
0.001% to aﬁout 10.0% of the surface covering building material of the present
‘invent:io.n. Where multiple components with antimicrobial potential are employed, the
total of the percentages for each component should remain within the preferred range. In

25 a-preferred embodiment, the component having antimicrobial potential comprises from
about 0.05% to about 5.0% of the total surface covering building material of the present
invention. ~Tn a-particular preferred “embodiment, ~about "0.25% of - the- filled portion
comprises a copper componént (e.g. copper pbwder or-copper flakes) and about 0.25% of

the filled portion comprises a barium metaborate monohydrate component (e.g. BULAB

.30 Flamebloc™, Busan 11-M1™ or Busan 11-M2™,
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el enments, particularly dew and rain. When di spersed throughout ,of addgﬁ@io
the surface of the filled portion of the building material, t ts
havi ng Lgrobial potential may“be in particulate f ' i ssol ved
i qui d“&éfrﬁ%ﬁl the preferred enbodinent, the corrponen??}Lﬂa%\r'/)lﬂrllggllog
antimcrobial potential are in parti cuﬂ}ate form BULAB Fl anebl ocTM whi ch
conpri ses 90% bari um net aborate nonohRydrate, a known anti m crobi al
material, has resulted in superior and unexpected results when used
together with c0ppe9n?)6w&@d @frn@lsw@etheﬁpﬁk@scqwnn&éusldmgam@tmeﬂthg

bui l din res i nvention..The co

100RXH ? eﬁgnﬂleﬁt g% &%&% 7R &%'1? ogn%ﬂn—asggﬁlﬂc p’@ﬁ%@r él ﬁ’pﬁn@{%‘fe si ze
i's typi cadd Wrid 2% h17. 4%
325 Mo R D e A bl AR il TR BB ot mBpe N7 4%

conponenteonipaneng having rantingeiobial potaatiel wherein theecomamment(s) areedisparsed

pr ef abI I nhi bi.t rowth of c obact eri um when enpl oyed i.n the
surface @Eﬁﬂ’gmaﬁr‘aﬁﬂgﬁtﬁmﬁﬁflé‘f]}eﬁ%ﬁ’ﬁwmﬁ%n%tgk@ﬁ?‘d?i%¥%ﬁeﬁwq he
conponent m“dglﬁrll |.hg and
abr asi on témntg%rghg?g%vﬁ;ﬁ??cant %:a%rbt%klﬁﬂ%\metgéantl rﬁhcr ob pr opﬁ}et i es.

The conpaompbserit hwmga:mmmbdm pbieatialioddded tothe fillyd [wertipi dﬁmen he Bindhut
.0.001%to about . 10. 0% of the surface coverl ng bui | di ng rraterl al of the

pr esent CPH%&W@“M?@ Wefcﬁeﬁﬁlﬂ‘ﬁﬁthﬂ@mfbbhpat enti al

I B G t sh d
?(raﬁa?nnpw iR .‘1€ prl%%erre &ngggl%&ﬂ%% a%gr(g Oeaﬁ)rg Senbogﬂ?eﬁ?ﬁ’ﬁe?ﬂf%e

conuonentembadintgt, e tnhdthed @bmar@tmmspﬁdmc @@ MphlaSSkaltié s@fce BSrin®. 05% t 0
about 5.0%of the total surface covering building material of the present
' nvehmlélﬁg materialy ofihie presgniinventinnegomprisgs dispesingshroughowivhe filyd25% - of -

i he- Pbﬁgg%g%égg% Wlffg gl?ou? 98 8%, CO@Bre?erley(b tvgeen a%%ﬁ? (5 Og&vger or

copper f
about 5.0%, of one or more components having antimicrobial potential, as defined herein,

wherein the temperature of the filled portion is within the range from about 50°C to
15 about 500°C and wherein the component having antimicrobial potential retains its
antimicrobial potential.

The method of making a microbial growth-induced stain resistant surface
covering bulding material comprising a. filled portion .'m-ay instead comprise, or
ﬁﬁﬁonaﬂy comprise, applying to the surface of said filled portion during the material

20  making process one or more components having antimicrobial potential. For instance,
when the building material is an asphaltic composite, application to the surface of the
filled portion may be achieved by sprinkling or spraying the component having
antimicrobial potential onto the surface while the filled asphalt portion of the roofing

* material is stiil hot. : o

25 ' - For spraying or sprinkling onto the surface, any means which may
facilitate application to the surface may be used. Such means include, but are not limited
to, using a metering feed screw or a vibrating feeder.

Another method of making the surface covering building material of the
present invention, whether asphaltic or non-asphaltic, comprises adding to any portion,

30  including the entire material, during the material making process, one or more

components having antimicrobial potential wherein the component(s) are dispersed



—

the filled portion conprises a barium metaborate nmonohydrate conpdnégy 2004
(e.g. BYWIOH/BOISF| anebl ocTM Busan 11-MLTM or Busan 11- MeBL/UARE SHEET -
26 NOV 2004 WO 01/94718 PCT/ US01/ 18103 10 One method of nmaking the surface
covering building material of the predént invention, whether asphaltic or
non- asphaltic, conprises adding to a filled portion, during the surface
covering btiirbwfihogt thetpetticl ok epgremareiabandRBerein fer eomg&m@(@)?gi&daévi ng
antim crobial potential wherein the conponent(s) are dispersed 5 throughout
the fill edlopgriembissisisacsdasnisrabial geovelb by serriningpresentduting theyeatbering of
resistance, to.mecrabial growth by remainif resent dur.i he weat hering
of the natBFi ait‘?”#hige% Bﬁq‘aﬁé‘@iaﬁ Bitob R B R rresstenh dF aliied 1o
the fill edopgfytiRomitetddd dudfoSHE haf&ial mﬁfacﬁginbgﬁ&%sygn@%%fp?é must
manuf act uri ng process and therefore must wthstand the heat of processing
t he nad er i withstdddhe hashgEwotassing dizoniterifl @/hich mhgnstfrondfbdhit 509C @ apoaf 00 ed 10
enbodi ment,_, th metﬂgﬁ of1f neki nﬂq t he asphal,ti¢c Qr. non-asphaltic surface
covering - Bui | SinBemedert mplanghe surfacecovaring hydding spaterialp of dbe PESSBEr si ng
t hr oughout: i | . 9 . .10. 0% and

pr ef er abl ymt%?l\?éecn@gigﬁd?&%éédggog?% Oli,:lt Wﬂ %? hc@néerﬁgfg%ﬁ%%%a}%g?rwp%er%nt S

havi ng. antaboiid.@i%ato Hotrieldl 0% )] anddsefe@ablytRtlvdea BBout.0.05Mh &) Mot 1.0%, bESMEr at ur e
of the filled portionis within the range from about 50C to 15 about 500C

and wher ei%f ¥ OHmEEBWthaving ayimisrabigl odantial, asoledined diergint whersin the

anti mcr ol al entlal .. The. d,of nmaki a.m.cRobi al  gr. -induced
st ai rqi(fes?s@gﬁ?&éeuﬁ lzti}%ema?eg 81\3%3?%%1 ﬁlglra?%egoﬁ%?oéﬂt :gzgl éctc?n%)rolug isﬁggé ﬂiﬁd| ed
portion nayheréis tHRABrpoAEthE Ging @htimadehikl potatialreBMiEItd SSimiadbla¥ po@ntigl t he
surface of said filled portion during the material 20 nmaking process one or
nmor e conpdMERE SudkAPeR§SAAL i mi crobi al potential. For instance, when the

bui | di terial i f ] j ] licatjon to.th f f
the “Ti11ed portion TEPEEL S B Sk e P AR fapRinme i esmponant
havi ng .arbidfngRbiinle abediha) ingRidcdhisrikléd AAaioMily Gombhse, bhplyae @sphal t

portion of the roofing material is still hot.
15 . the surface of said material, or any portion thereof, during the material making process,

-~ while the material is still hot, one or more components having antimicrobial potential,
wherein the componeni(s) having antimicrobial potential penetrate the surface of the
material, or any portion thereof and provide resistance to microbial growth by remaining
present during the weathering of the building material. Application to the surface of the

20  material, or any portion thereof, may be achieved as described above for materials that
include 2 filled portion.

y The present invention also contemplates that after the component(s)
having. antimicrobial potential is added to the surface of any portion of the material,
granules may then be added to the surface, as is usuaily done with roofing matéﬁals. For

25  example, when the material is an asphaltic composite, granules may be added to the
surface of the filled asphalt coating. During the process of adding the granules to the
surface of the material, the component(s) having antimicrobial potential may enter
part-way through the surface due to the weight of the granules and the force of the
application as the granules are dropped onto the surface,

30 In addition, the applicants have discovered granules which themselves

assist in imparting stain resistant characteristics to building materials. The colored



25 For spraying or sprinkling onto the surface, any neans which may
facilitate application to the surface nmay be used. Such neaﬁaﬁiNg$l2g94 but
are,not limted to, using a netering fegqd screw or a vibrating feeder.
Anot her nethod of making the surface covering building material of the
present invention, whether asphaltic or non-asphaltic; conprises adding to

any portion,g.,3es G¥Ctht Prét@nt Heeivn 4re uved e tadt surfucd ogyeting bilding mktemslls ng
process, on€ or nore conponents having antjm crobial potential

in th
conponent ( s )andr incllideper paigt D Doy gomprising Qs 9o Fere Pjgffvf\?sir gl he
th hout th i .t.h i : ) . gfag
roughaut ﬁggF,g&hf,@ggP@{%ﬁh%%ﬂ L8q %?Ph%#%&ﬂﬁw&é@ ShlficrobRl $emRERERE S)

provi de 0 mcro remai ni ng present
during the vgakhenimeughoutthepat filhahd chmpriso fiponatuus OHHvYonty shout 204) Ybi a
potential are added to the mater ioal, _or _any, prﬁ%%l onafﬁﬁéeof dur,i nlggt-he
mat er sl namod petfarabhgfrpnabeyst.dhd te A1l 8 0 ol dpe Bat partierand wherpir ¢
processing the material .which wiCof Qi PRa Qterigl. The
net hod of méR “}H‘?Bea‘&ﬁ?#’é%véd%f)e%%?’?}%%@%@?%?‘ at erif al's of Iﬁ?@ g:lesent

i nvention- conprises dfisN@Emhod®f nfukingihe eblardibgranules ofi therpresest tyventien for
materi al between about 0.001% to, about .10.0% .and pref¢ rablflﬁ)(l ?@%\Ae%ogbout
0. 05% t 0 .abowe vEthoswrfase cONENZGFOORHENHUGHHS FENPESH nt PRYIE g, Brtiot,
potential, def i ne b Ak ' € orl thdr€ RRIRLENE Habinghantithicesbial | s
wi thin the %sélﬁag té? é}g@ﬁ% qﬁ%}%n%?%%gﬂtgdgogc%and Whpgl‘ eint hgtgcorrponent_

havi ngy ant i Fotdn@ii whereiri @Rtdoalponentaiarsdispassedrthiavighpetihe paisb filmangi wheggi ng
such processing. The nethod of making a mcrohial gr N dendusstsi bk
resi stant sike '&é@POEW%ﬂﬁr%ﬁd%d?ﬁcﬁﬂ% gﬁgf"i?l‘ irgﬁlsq%c)? ngl\@tego(flﬂégun%rgl SE, %%l%n

addi ti onal | yjOfelci6: TP BbbAnt Ravid antimickbidl golatial ifadded th thm peint dlm or
any portion thereof, during the material making process, while the naterial
is still hotduriepehemoloed groniromenefciiang Myoesst, adcthstsiore et Srithsind the

surface of tee b et HERORG T areeuie WuRt HAY els MEASL BV Miome
m crofd al  graw Rihnt’ #RBNBS oruRE AR b icB@pbivat Mavingantimicrobial petential
bui l di'ng material. Application to the surface of _the _
‘ " which comprises a copper component (e:g. copper flakes or copper powder) and a
barium metaborate monohydrate component (e.g. BULAB Flameblocm,: Busan 11-
M1™ or Busan 11-M2™. In another embodiment, the colored granules include a
component having antimicrobial pétential- which comprises a tin component (e.g. tin
20 " powder) and a barium metaborate monohydzate component (e.g. BULAB Flamebloc™,
Busan 11-M1™ or Busan 11-M2™.
The invention -is further illustrated by reference to. the following
examples. _
' EXAMPLES
25 Examﬁle 1: Environmental Growth Tests With S‘g_mgﬁ
A. Production of Roofing Shingles: Hunt asphalt (Hunt Refinery; Tuscaloosa, AL)

was mixed with Dolomite (a mixture of CaCO3; and MgCOs; Elk, 'Iuscaloosa, AL) to

‘which 0.25% BULAB Flamebloc™ (Buckman Laboratories, Inc., Memphis, TN) and
0.25% copper powder 100RXH (OMG Americas, Research Triangle Park, NC) had
30 been added to provide a 65/35% filler to asphalt blend which then coated a fiberglass
mat to provide asphalt shingle panels. A® control blend which did not include any

AMENDED SHEET



20 material, or any portion thereof, may be achi eved as descri betiBaN@ye2003r
mat eri aVQ {BREM8 include a filled portion. The present i REHIPYASMS0
contenpl ates that, after the conponent(s) having- antim crobial potential
is added to the surface of any portioni3of the material, granules may then
be added to the surface, as is usually done with roofing materials. For 25
exanpl e, \BRAPAB amellec™adr doppergiowalspivas 4l prepiRdsi te, granul es may be
added to the surface of the ?i |l ed asphalt coating. During the process of
addi ng t hé&- it lessurface of the material, the conponent(s)

havi ng anti m crobi al, potentjal ent er art-way. through the surface due
Lo the vei ght of t né BRI RE pafii aef s 1B pted ine 13 3: e somgiattont n
granul es gkted gésdgdrapd p the surface. 30 In addition, the applicants have
di scovered granules which thenselves assist in inparting stain resistant
charadteristics to building material $abldhe colored 2 6 NOV 2004 12 granul es
of the present invention are uC$ed to coat surface covering building
materials and include a paint rtion conpri ne or nore
conmponents having antimcr obgﬂ&i’hg)@tenti al wherei Ostﬁibd conmponent (s) having
antimcrobial potential are I Spersed throughout. the paint film and
conprise fromabout 0.01 %toFRabgut 20.0 % 5 and prigfemwably from about 0.5
%to about 10.0 % of the paint_filmportion and wherein said conmponent(s)
provi de resistance to m crobi &olejedlwanudgs sai d buid7#t g material . The

met h of making the col ored |es af the pres invention for use
wth gurface covering roofi ng%‘%? P?%alflés)[ conpri ses%;%gi'ng to a paint film
portion, during the granule mR&illag process, one @79mre conponents having
antim crobial 10 potential wherein the conponents. are dispersed throughout
7 the paint filmand wherein tBackisgponents provi dd3 ¥robial growh

resi stance to the roofing naterj.al N, added th 0. The conponent

havi ng anti m crobial potentia e?lgma\l\gg}ijhte%w?he paie%\ffh‘fi | m during the

col ored . granul e manuf act uri ngTerad®a8sht and t her ef @pg.omst w t hstand t he
heat of firing the paint filmonto the granules which may be as high as

600CI5 | n reopperarayeteruhen added te ticgbeve ¢rmaparicats, raplicesiGom ebwpmnent  havi ng
ant'i m cr opi ab, pot epti al e i , opper onent . . copper
f 1 akes Oglt.)tl(j:(% I{bgor {(gg @ gpsl p\ég? aglyct%@o (3§§3 ﬂ).)coip BE fota AR S ikent a(.n% e

BULAB Flamebloc™ also replaces between 0.001% to 10.0%, and preferably 0.25%

(0.283 1b.) of the total filler content. Therefore, 2 typical 300 Ib. per square laminated

shingle which includes copper powder and BULAB Flamebloc™ has the composition

20 listed below in Table IL



bari um net abor at e nonohydrate conponent (e.g. BULAB Fl anebl ch'rl\g &gs@mll-
MLTM or Busan 11-M2 TM In anot her .enbodi nent, the col ored nN

i nclude a conponent having antim cr obi al potent ial which conprises atin
conpon® OYHTH tin 20 powder) and a barium netaborate FCT/USOVISI03
nmonohydr at e. conponent (e.g. BULAB Fl anebl ocTM Busan 11-M 1 TM or Busan

11- MTM The invention. -is further ill#ustrated by reference to. the

foll owi ng exanpl es. EXAMPLES 25 Exanple 1. Environmental Growth Tests Wth
Shingles: A Production of Roofing Sabledles: Hunt asphalt (Hunt Refinery;
Tuscal oosa, AL) was mxed with Dolomte (a m xture of CaCO3 and MyCOB;

El k, Tuscal oosa, AL) to which 0.25% BULAB Fl anebl ocTM ( Bucknman
Laboratories, Inc., Menphis, TN and 0.25% ¢go er powder 100RXH ( OMG
Anericas, Research Trian , NC) had 3026389&?—added to provide a 65/ 35%
filler to asphalt blend wgpkdi t hen coated a gplgpgl ass mat to provide
asphalt shingle panels. A~ control blend which did not include any AMENDED
SHEET WO 01/94718 2 6 NOWilRO04 PCT/ US01/181032.634 MBULAB Fl al nebl ocTM or
copper powder was al so pé ared B. Oorrpo&h g of Shingles: A typical 300
pound® per square | ani nat SAPRAPRYFEF has the c l‘?g Ption Tisted belowin

Table |. 5 10 Table | Cogpgnadfi.AiBiYatm Asphghbks@f. 0 I'b.  Filler 113.2 Ib.

‘Colored Granules 674 1b.
Fiberglass mat 5.4 1.
Headlap . 3790
10 Backing 13.6 Ib.
Sealant and Adhesive 251b.
Total Weight 300.0 Ib.

C. Growth of Organisms in media +/- dolomite filler:

BG-11 and Dolomite filler were placed in 25 cn? flasks with plug seal
15  caps (Corning, Oneonta, NY) to which was added either BULAB Flamebloc™ and/or
copper powder at the pércentages indicated below in Table IIl. Test organisms (Sto_ck
= either cyanobacteria from shingles of Alabama, Arkansas, Georgia, Mississippi or
| Temmessee; or Florida derived cyanobacteria obtained from Florida shingles) were
added into the flasks and allowed to grow for three months in the light on a white
20  background. Between 10 to 21 tests were performed for each. Growth was assessed
visually on a scale of 0 to 10, with 0 having no visual growth and 10 having as much
or more growth as a conirol without copper or BULAB Flamebloc™. Table I
indicates that copper powder and BULAB Flamebloc™ are able to inhibit the growth
of both organisms, with copper powder being more effective than BULAB |
25  Flamebloc™ on the cyanobacteria stock and both having equivalent effects on the
Florida organism. The addition of both copper powder and BULAB Flamebloc™

resulted in a greater reduction of growth of the Florida organism than sither alone.



Colored Granules 67.4 |b. Fiberglass mat 5.4 |b. Headl ap 37@ 6bNgVy B0@ki ng
13.6 | bwWo sa’eht and Adhesive 2.5 | b. Total Wi ght 300PQTiU$01/180Fhe

copper powder, when added to the above conponents, replaces from between

0.001%to 10.0% and preferably 0.25% {$.283 |b.) of the total filler
content and the BULAB Fl anebl ocT' al so repl aces between 0.001%to 10.0%

and preferably 0.25%

typi cal

and BULAB Fl anebl oO M has the conposition
NOV 2004 WO 01/94718 PCT/US01/18103 14 Table Il 5_10 Corrponent Anount
Asphalt 60.0 |m&%&t Copper powdestogk283 | pElorigly Ag

FI 'amebl ocTM 0. 782,
Headl ap 37.9 | b.

Wi ght 300. 0 | 0.5% Céppenpdwddr Or gani sns in nedia +64 dol om tediller:

5 .

10

15

20

25

0.25% BULAB Flamebloc™ + 0.25% Copper 0.5 1.0

D. Comparative Testing of Shingle Panels: Seven types of shingle panels were tested

to determine the comparative microbial growth resistance of the panels. The results,
as listed below in Table 1, demonstrate that the panels which included the
combination of copper powder and BULAB Flamebloc™ had the least amount of
microbial growth. The following is a description of the panels tested:

1. Control panels with no antimicrobial component added.

2. Panels wherein the aﬁﬁmjcrobial agent was a first commercially
available copper granule. |

3. Panels wherein the antimicrobial agent was a second commercially
available copper granule.

Panels wherein the antimicrobial agent was fly ash.
Panels wherein the antimicrobial agent was copper powder.

Panels wherein the antimicrobial agent was BULAB Flamebloc™.

NS Lk

Panels wherein the antimicrobial agent was copper powder + BULAB
Flamebloc™,

The test panels were subject to controlled light cycling and water
spraying which provided a tropical jungle-type environment. The shingle panels (2' x
2") were sprayed with BG-11 media containing a stock organism (generated from
cyanobacteria from shingles.of either Alébama, Georgia, Mississippi, or Tennessee)
and Florida-derived filamentous-type cyanobacteria (generated from organisms -
isolated from shingles of southern Florida). The number of panels exhibiting either

visual or microscopic growth were indicated as shown in Table IV below.

?UE A0k nuI es 67.4 |b. bergl ass,npt 5.4 | b.
acki ng 1%@% ?Ma Seal ant and Ad?l’?e73| ve 2.5 l Tot al

(0.283 Ib.) ofrieriotal filler content. Therefore,

300 | b. per square | am nated Shingle which includes copper powder
20 listed belowin Table II.

26
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BG 11 and Dolomte filler were placed in 25 cnR2 flasks with plug seal 15
caps (Corning, Oneonta, NY) to which was added either BULABZFé)aM&‘bIlﬁB‘f&
and/ or _ copper powder at the percentages indicated below in Table 111. Test
or gani Moi@t”&k ei ther cyanobacteria from shingles of AGBYNY/18M%ansas, -
Georgia, Mssissippi or Tennessee; or Florida derived cyanobacteria
obtained from Florida shingles) were l#dded into the flasks and allowed to
grow for three nonths in the Iight on a white 20 background. Between 10 to
21 tests were perfornmed for each. GlebiedWas assessed visually on a scale

of 0to i.th 0 having no visyal .grow.h 1Q having as nuch_  or nore
gr owt h a%@ﬂ%th&ﬁ’é@%@g@ﬁ BMMIWMHI

i ndi cat es‘?gﬁ@gl copper powder gnd BULAB Fl anmebl ocTM are @bl e to inhibit the
growth of both organisns, with copper powdelf being nore effective than
BULAB 25 Fiksanepparpiidion t he cyanobacteria st@ck and botsh having equival ent
effects on the Florida organism The addition of both copper powder and
BULAB FI aYRSBP@Eqmmer pausls ted id a greater reddction of dtowth of the Florida

organi sm hher al one. 01/94718 15 Table 111 26 NOV 2004
PCT/ USOl/ﬁfg%gléﬁkéﬁfaFnE%r obi al nponent St ockFﬁori da 0. 5% BULAB

Fl anebl o@d}%;e?ﬁo&}d&p‘i%@ppen powder 0. 42. 4 590. 25% BULAB Fl anebl ocT + 0. 25%
Copper0.51.0 D. Conparative Testing of Shingle Panels: Seven types of
shi ngl e FHABAB Klemebloe®f panelst b det er mi ne t heOconparative mcrobial growh
resistan of the a_\,rnels. The results, as listed belowin Table 1,
denopstr Oé)pgl%?wq%e anel s which included the conbi nati on of copper powder
and BuLAB1apehies d@Pﬁf’*had thel | east anmount of 10 nmicrdbial growth. The

.y followng is a description of

7 no anti ienl: Compositinh ¢

The composition. of one ton of finished, dry weight colored granules is
listed in Table V below. The percentage of thé‘ antimicrobial agent is measured
accordihg to the paint film components which comprise the paint coating + the

15 antimicrobial agent. Therefore, in Table V, the paint coating is 94.6%, the copper or
tin component is 2.7% and the BULAB-Flamebloc™ is 2.7% of the paint film.

Table V
Component. ' Amount
_ Base material (rock or slag) : 1,900.0 1b.
3 20 ‘ Paint coating 94.61b.*
o .Copper powder/flakes or tin powder - - 2.7 Ib.
BULAB Flamebloc™ 2.71b.
(* Note that the paint coatings may range from 20 Ib. per ton to 250 1b. per ton
for most colors.) |
25 The invention described and claimed herein is not to be limited in

scope by the specific embodiments herein disclosed, because these embodiments are
intended as illustrations of several aspects of the invention. Any equivalent
embodiments are intended to fall within the scope of this invention. Indeed, various

modifications of the invention in addition to those shown and described herein will



2. Panels wherein the antimcrobial agent was a first comrercially
avai |l abl e copper granule. 3. Panels wherein the antim crobial agent was a
second commercially available copper granule. 4. Panels whe} @i §otyhend4
antimcrobial agent was fly ash. 5. Panels wherein the antim crobial agent
was copp@%ﬁﬁggﬂgr. 6. Panel s wherein the antim crobial ageotusesissbl AB

Fl anebl o . Panel s wherein the anti m crobi al agent was copper powder +
BULAB 20 Fl anebl oc7m The test panels mgze subject to controlled Iight
cycling and water spraying which provided a tropical jungle-type

envi ronment.. The shingl e pane 2 2) . were rayed,wi th.BG 11, nmedi a .
cont ai ni ng 1&0%16@1213%?’&&1%itgqﬁe(siﬁ@r‘?éﬂ%ﬁ@d’reﬁ%th% g?ﬂ%%??@%@“r oglﬂcghi ngl es of
either Al ab r.qQl | £.51:PR : Fhoricda- deri ved
filanentou§$&§g°§§§g%% a%&%ﬁ%ﬁ é@%ﬁ%ateﬁIﬁ?%ﬁ?ﬁ?ggﬁﬁgﬁgwgﬁé%?§$éd from
shingl es of southern Florida). The nunmber of panels exhibiting either
visual or mcroscopic gromh were indicate!. as shown in Table IV bel ow. 26
NOV 2004 WD 01/94718 PCT/ US01/ 18103 16 Tabl e 1V Panel DescriptionNunber of
Panels Visual G owh Mcroscoic Gowh Control 620 First copper panel s1927

5Second copper panel s530 Fly ash filler panel s512 Copper powder panel sl101
BULAB Fl anebl ocTM panels 1 01 10Copper powder + 100



Fl amebl ocTM panel s Exanpl e 2: Conposition of Colored G anules: The

conmposi tion of one ton of finished, dry I ght. colored gran I, st ed
in Table V bel ow. The percentage of the iﬁti m crobi al agent ?sﬁﬁ%@z&dg
according to the paint fil'mconponents which conprise the paint coating +
the 15 antim crobi al agent. Thereforeg%bl e V, the paint coating is
94.6% the copper or tin conponent i and t he BULAB-Fl anebl ocTM i s

2. 7% of the paing, fil M sukedekoNeripmuild \ﬁaﬁaeﬂmmm@mga(cm@bnmtlﬁm@l 900. 0
| b. 20Pai nt coating94.6 |b.* Copper po /flakes or tin powder2.7 1b. '

BULAB - Fl arTE‘l& {%}@@%@f&&mai to ﬂéggtefn#cg(?r}lar%ééi‘ d Hﬂéed%@ﬁﬁlh Q¢ s ¥ndraige from

20 I'b. per b.” per ton ol ors. he 1 nventi on.

descri bed an | ai ned her ot to be SCO ecific
Crboul mont o ishtR SR shsentall 013@23&8@3%8@80%%%8%%%8*“tﬁ erop eashog e

Il lustrations of several aspects of the invention. Any equival ent

enbod? ment sobeapperipewdrsand soprar flakes and{b) s badwy ﬁ@tﬁorﬁtﬁ monphydiate on.

| ndeed, various nodifications of the invention in addition to those shown.
and descrl besinparcet.n wi Il 26 NOV 2004 WO 01/94718 PCT/ US01/ 18103 17

become apparent to those skilled in the art fromthe foregoing descri pti on.

Such nodificatigns amge glngstel ddvemschhildng mblerivl éfuldind heheriphe@bppdie
followng clainms. | 18 26 NOV 2004 CLAM5 1. A surface covering buildi ng

material i n&drﬂgddggt S IRE BB atAY b0@1 to about 5.0% of the material.

3. The surface covering building material of claim 1 wherein the cepper
10 . component comprises about 0.25% of the material.
4. . The surface covering bﬁilding material of claim 1 wherein the barium

metaborate monohydrate component comprises from about 0.001 to about 5.0% of the

- material.
5. - The surface covering building material of claim 1 wherein the barium
15 : | metaborate monohydrate component éomprises about 0.25% of the material.
6. A surface covering building material including a componént having

antimicrobial potential to resist microbial growth-induced staining of said material, said
component consisting essentially of (a) a tin cc')mponeﬂt selected fr‘pm the group |
consisting of tin powder and tin sulfate and (b) a barium metaborate mon‘ohydrﬁté

20 ‘component. |

7. The surface covering building material of claim 1 or 6 wherein said
material is selected from the group consisting of asphaltic roofing shingles, asphaltic
rolled roofing, asphaltic roofing tiles, asphaltic commercial cap sheets, asphaltic '
sidewalls, non-asphaltic shingles, non-asphaltic rolied roofing, non-asphaltic roofing

25 tiles, non-asphaltic commercial cap sheets and non-asphaltic sidewall.

AMENDED SHEET



antimcrobial potential to resist mcrobial growth-induced staining of said
material, which consists essentially of (a) a copper corrpone;}?t .Sel ect ed
fromthe group consisting 5 of copper powder and copper fl akes- %\néﬁgbeQﬁa
bar irum ret abor at e nonohydrate conponrenti9 2. The surface covering buil ding
material of claiml| wherein the copper conponent conprises from about
0.001 to about 5.0%of the material. 3. The surface covering buil ding
material of claim®| wWiteaurfatdwveripgbnilding neterzdntolaine doph wherimtisut 0. 25%
of the material. 4. The surface covering building material of claim]l

wher ei n thecpﬁ?'{)ﬁgﬂts,%Fé@ﬂ%r%dﬁt}m@ﬁwdh@ﬁﬁtmnponent ponpri ses from about
0.001 to. about 5.0%of the nmaterial. The surface covering building

5.
material of claiml rej ] - [E%rﬁ? ) Ry onponent
conpri ses about .'25\0,\/2012'?% 33%@%%%?1%@ sur gf:gtdg%\q/rg?igng b%?l%lclﬁcng
material including a copponent. having antim crobi al .potential to resist

m crobi al gP@WPﬁanSQéFPgsﬁiiﬂFﬂ'@ng?@QP’am Sgmpteridhi 4 conponent
consisting essentially of (a) a tin conponent selected fromthe group
consi $ting of ti A0powdde sarfaca ¢ayesng buil@ng matqrisy OBCIB’AQ?QH#'WB?’&HI)&‘Qte
nmonohydrate 20 'conponent. 7. The surface covering building material of
claim1 or Gompenitdarsapplied torths surfamk off thesrdtedsled from the group consisting
of asphaltic roofing shingles, asphaltic rolled roofing, asphaltic roofing
tiles, asphalticjgomengisattasifoveie baildiag Blaedal 6f claind ¢ wabhvehereinthasphal ti c
shi ngl es, non-asphaltic rolled roofing, non-asphaltic roofing 25 tiles,

non- asphal ti ¢ i )5 A Lefnlisd k ANENRED
SHEET 19 8. "?Ffﬁgg%?%%%gk%’%‘%g‘rl ?ﬁg‘? uﬁfﬁﬁrﬁgﬁﬁﬂﬁﬁ??ﬁ hg‘F g?%?fs %ﬁfae wherein -
the conponents, -are dispersed throughout the material. 9. The surface .
covering bu Pk material of claim1 or 6 wherein the conponents are

di spersed t hroughout a portion of the terial, ) .
P 10 J 12. Thg' surface covering buiﬁing material of claim: 1 or6 wherein the

:l components are dispersed throughout a portion of the material and applied to the
surface of the material.
13.  The surface covering building material of claim 9 wheretn said -po‘rtidn
is a filled portion.

15 14.  The surface covering building material of claim 12 wherein said

portion is a filled portion.

AMENDED SHEET



5 10. The surface covering building material of claimfor 6 wherein .the
conponents are applied to the surface of the material. 11. T BSN@fVa?@U’f
coverinng building material of claiml or206 wherein the conpohéen a

di spersed throughout the nmaterial and are applied to the surface of the
material. to 12. The surface 'covering building material of claiml or 6
wherein the coménentsscaoreddirands foedutfhreowybiong belding matertiatsf contpgisieg ar i al

and applied to the surface of the material, 13. The.sur.fac oyerin

bui | di ng naPapf §m Bpﬂ@mdvah%mﬁmé{é%?HO@QP%F%B?‘E‘P%HMH?‘?“L&{” ‘iﬂq%%ﬁ‘%g‘%{ﬁs%ﬁ. 15
14. The surface covering building material of claim12 wherein said
portion is miéioblabdraychundueed s@inkee sfdidoeteriab whicheesmsistspsspndially of {(aya
surface covering building materials conprising a paint filmportion which
i ncl udes a p&MiRAMERIbIASY nighoandrate cobrponaht apdi(e)d é@hpdnent sdéctdd framcthebi- al
growt h-i nduced staining of said material, which consists essentially of (a)

a bagi um SE{)OSIB%Bﬂéﬁiﬂﬁ%ﬁ&}ﬂﬂé%d&ﬂ%ﬁﬂ&%ak@ﬂ@im(@fa@ GAmRGRAler. sel ect ed

from fhe consi sting -of copper powder, copper flakes, tin sulfate
and tin powder. . The co] or r.andl e. of. ¢l.al ' copper
conponent corrprijfg‘es ??‘8%0135%{%%918#0%@353’%}%6%%gx@%ﬁ%&ﬁ@%ﬁgi nt film
portion. '17. The caol ored granul e qof cl ai wher el.n the barium netaborate
monohydr at ec%%@ﬁmﬂé‘ﬁ’gpi@%tof%m m@%o.]fgl}?ﬂi@}éﬁt%ﬂléli D 10.011/0 of the
paint 10 filmportion. 18. The colored granule of claim 15 wherein the tin
conponent conpri $&s Therokrsigragule of opin 4 siherein tismhashim metaparale i m

portion. AVMENDED SHEET )
monohydrate component comprises from. about 0.01% to about 10.0% of the paint

10 film portion.

18.  The colored granule of claim 15 wherein the tin component comprises

from about 0.01% to about 10.0% of the paint film portion.
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