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ABSTRACT

During thelast century, materialsuseincreased 8-fold and asaresult humanity
currently uses almost 60 billion tons of materials per year. The construction
industry alone consumes more raw material sthan any other economic activity.
However, research on construction materials still is excessively focused on
their mechanical properties with minor concerns regarding environmental
considerations and energy saving measures. By starting to focus attention
onindoor air quality, water and energy efficiency and environmentally sound
materialsin particular eco friendly glasses, wewill makeanimpact onour life
and the world in which we live. Photo catalysis has recently become a
common word and various products using photo catalytic functions have
been commercialized. Among many candidates for photo catalysts, TiO, is
almost the only material suitablefor industrial useat present and also probably
in the future. Thisis because TiO, has the most efficient photo activity, the
highest stability and the lowest cost. This paper provides some insights on
future construction materialswhich are essential for the rational design and
reproducible construction of bio-inspired multifunctional self-cleaning
surfacesin practical applications. © 2015 Trade Sciencelnc. - INDIA
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INTRODUCTION

Eco-friendly literally meansearth-friendly or not
harmful totheenvironment. Thisterm most commonly
refersto productsthat contributeto greenliving or prac-
ticesthat hel p conserveresourceslikewater and energy.
Eco-friendly productsa so prevent contributionsto air,
water andland pollution. You canengagein eco-friendly
habits or practices by being more conscious of how
you useresources. Glassisafascinating materia. Manu-
factured fromsilicasand, sodaash, dolomite, limestone
and salt cakeat high heat inafurnaceit iswonderful
that theresult isatransparent hard material that |ooks

like solid water. Glasses are non absorbent and have
transparent propertiesmakeit eminently suitablefor use
inbuilding construction. Eventhough ceramicisasoa
plentiful resourcejust likeglass, itissurprisingly not as
durableandlong-lasting asaglassinstalationiswith
referencetowall cladding, not flooring of course; al-
though | have done afeatureglassfloor for oneclient, |
do not normally recommendit. In thisday of environ-
mental consciousness, it makesalot of senseto con-
sider dternatived. Glass is the inexpensive, eco-
friendly dternativeto depl eting wood resource or metal
interior decorativeingtallationsin both homesand com-
mercid buildings Withtheadvent of certaindigitd print
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process, consumers can now choose glasswall clad-
ding printed with any full color image of choiceand fur-
ther enhance the beauty of their interior spaces.

| am glad to share those more Malaysian archi-
tects and interior designers are increasingly choos-
ing to use printed glass for use in lifts, lift lobbies,
and for pillar and wall cladding as an aternative to
wood, stone, metal and ceramictilesfor thereasons
stated above. There is also the fact that the radiant
shiny reflective property of glass makesits usein
these enclosed spaces most suitable as it consider-
ably brightensthem and often needslesslighting too.
Green buildings are the ones that are analogous to
all thenormal buildings, but follows environmental
friendly featuresin every nook and corner. Read on
to know more about the green glass wonders in In-
diaand how it enhancesthe sustainability?. Improve-
ments in modern home-building methods are help-
ing to reduce the impact humans have on the envi-
ronment. Eco-friendly building techniques include
using materialsthat takeless energy or require fewer
resources to produce; designing homes to be more
energy-efficient; and incorporating alternative
energy and waste water management into home de-
signs. We hope this review will stimulate interdis-
ciplinary collaboration among material science,
chemistry, biology, physics, nanoscience, engineer-
ing, etc., which is essential for the rationa design
and reproducible construction of bio-inspired mul-
tifunctional self-cleaning surfaces in practical ap-
plications?. It is also helpful that glassis a much
more plentiful and cheaper resource than isthetra-
ditional wood and metal.

One of themost important features of eco-friendly
housesisthat they are designed for energy efficiency.
Of course, it isessential to use high-efficiency appli-
ances, heating and cooling equipment and water heat-
ers. But green design can d soincludewindowsplaced
to alow ventilation throughout the house, south-facing
windowsthat take advantage of thesun’s warmth, and
shadetreesand awningsfor summer. Skylightsininte-
rior roomsreduceel ectricity useduringtheday. Alter-
native energy sourcesare becoming morecommonin
private homes. Some systems generate e ectricity di-
rectly, like photovoltaic (PV or solar e ectric) andwind
power systems. Other systems, such asgeothermal and
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solar hot water, use the sun to heat or pre-heat water
for domestic use or for space heating and cooling.
Usually, the PV and solar hot water systems can be
mounted on a roof, while wind systems have land
requirements.

Managing water is an often overlooked compo-
nent in an eco-friendly house project. Itisimportant to
reduce rainwater runoff, which can carry too many nu-
trientsto nearby watersheds. Minimizeimpervioussur-
facesand userain barrelsto catch water running off the
roof. Water can then bedirected to gardensand lawns.
Gray-water systems recycle water from sinks and
showersfor usein gardens. Installing low-flow toilets
conserves water and reduces waste,
while composting toilets go a step further by not using
water at all. Green buildings can havetremendoustan-
gibleand intangible benefits. Theimmediate and tan-
gible benefit isthereduction in operating energy and
water costs from day one. The savings could be
25~40%. Other tangible savingsinclude enhanced as-
set vaue. Increased productivity, heath & safety ben-
efitsformasmal part of theintangiblebenefits.

ROLE OF GLASSIN GREEN BUILDINGS.

Glassisanexcdlent green materid. Certain glasses
like solar control glasses can trap the unwanted heat or
UV raysand maintain optimal temperatureinsidethe
building. They letin great amount of natura lightsto
enargizetheinteriord¥. Thusglassin buildingssubstan-
tially reducestheneed for artificid lightingand alows
day-light tolight theinteriors. Green glassescan beused
bothinresdentid condosand commercid edifices. They
let ingreat amount of naturd lightsto energizetheinte-
riors. They havelow reflection reducingtheglare. They
can trap the unwanted heat or UV raysand maintain
optimal temperature inside the building. They have
pleasing aesthetics and could have better panoramic
viewsfrominteriorsby blending interiorswith exteri-
ors. Green glasses are recyclable.

Photo catalysisin construction

As well as removing hazardous organic com-
pounds, NO, emissionsand air pollution, photo cata-
lysts are very effective at killing a variety of bacte-
riaand someviruses. Titanium dioxide(TiO,) hashis-
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torically been widely used as a white pigment in
paints, cosmetics and foodstuffs. It exists in three
crystallineforms: rutile, anatase, and brookite. Itis
also a photo catalyst; a semiconducting material
which can be chemically activated by light. Of the
three crystalline forms, anatase shows the highest
photo-activity. Inmodernindustria productsTiO, is
almost exclusively used in the form of rutile crys-
tals, however, and whereit is used as a photo cata-
lyst, It is always in the anatase form®. The prin-
ciple of photo catalysis by titanium dioxide is de-
scribed as follows: TiO, is a semiconductor which
whenitisirradiated by photonenergy (h=3.2eV or A
=385 nm), redox reactions start'®. The band gap en-
ergy isexcited and an el ectron ispromoted from the
vaence band to the conduction band.

For most materialsthat areelectrically conductive
(metals), thesetwo immediately recombine. However,
for semiconductors, they survivefor longer periods. The
holeand the e ectron created can migrate and initiate
redox reactionswith water and oxygen and then de-
grademineral or organic moleculesadsorbed on the
surface of thephoto catalyst. If titanium dioxide of the
anatasetypeisexposedto UV light at very low contact
anglesit gainstheuniqueproperty of “attracting’ rather
than repelling water (super- hydrophilicity). Thewater
liesflat onthesurfacein sheetsingtead of forming drop-
lets. Furthermore, UV illumination leadsto theforma:
tion of powerful agentswith the ability to oxidizeand
decompose many types of bacteria, organic and inor-
ganic materials to their constituent parts (H,O and
CO,). Coatingsand claddings through photo ca-
talysi's, cement or concrete structures can destroy most
organic and inorganic pollutantsthat comeinto contact
with their surfaces, minimizing discoloration. Thece-
ment itself isoften not photo catalytic. Infact itisusu-
aly only thefind application of cement or apaint coat.
Thiseffectively makesthefinish sdf-deaningand helps
infightingair pollution and harmful emissions. Treated
cement effectively destroysairborne pollutants, cutting
down on urban organic pollution.

Glazing

Self-cleaning glassusesthinfilmtitanium dioxide
coating. The film can be applied by spin coating of
organo-titanate cheated precursor (for example, tita-
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nium i so-tetrapropoxide chel ated by acetyl-acetone),
followed by heat trestment to burn the off organic resi-
dues and to form the anatase phase. The first stage
of the self cleaning process utilizes the photo cata-
lytic property, reacting with daylight to break down
organic dirt™. The second stage utilizes the hydro-
philic property.

Waste water treatment

Pilot projects have demonstrated that photo cata-
Iytic detoxification sysemscan effectively kill fauca coli-
form bacteriain secondary wastewater treatment. Re-
actors, wherethetitanium dioxideisfixed on aglass,
ceramicsor meta surface, arethe main component of
thin-film fixed-bed reactors. In thisreactor typeindus-
trid wastewater is passed over TiO, coated material
(glass, polystyrene, methacrylate). Thereactorstrap and
chemicaly oxidizeorganiccompounds, convertingthem
primarily to CO, and water. These reactors operate at
room temperature and under negligible pressure. Thus,
they can bereadily integrated into new and existing
heating, ventilation, and air conditioning systems.
TiO, coated ceramic tiles are considered to be very
effectiveagaing organic and inorganic materids aswell
asagaingt bacteria Thesetilesareusedin hospitalsand
carefacilitiesto reducethe spread of infections, andin
publicand commercid facilitiesand schoolstoimprove
hygiene conditions. Furthermore, becausethesetiles
show hydrophilic behavior, water formsauniform sheet
over thesurface. Grease, dirt and other staining mate-
rialscan easily be swept away with astream of water.
In exterior applicationsthis characteristic makesthese
tiles self-cleaning. Products made of photo catalytic
concretearemainly achieved by cementsthat aredoped
with photo catd ytictitanium dioxide, thereforeonly white
and grey productsare commonly available. Until now,
thetechnology for colored photo cata ytic concretedid
not exist®®. Recently, amethod was devel oped to cre-
ateastableiron oxide/TiO, compound, in cooperation
withthe University of Turin. Using thismethod acolor
rangeof yellow, red and black photo catalyticiron ox-
ides hasbeen created.

CONCLUSION

Eco-friendly literally meansearth-friendly or not
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harmful to the environment. Eco-friendly products
also prevent contributionsto air, water and land pol -
lution. Glassisafascinating materia. Manufactured
from silicasand, soda ash, dolomite, limestone and
sdt cakeat high heat inafurnaceitiswonderful that
the result is a transparent hard material that looks
like solid water. Glasses are non absorbent and have
transparent properties makeit eminently suitablefor
usein building construction. Photo catalysishasre-
cently become a common word and various prod-
uctsusing photo catal ytic functions have been com-
mercialized. Among many candidatesfor photo cata-
lysts, TiO, is admost the only material suitable for
industrial use at present and also probably in the
future. This is because TiO, has the most efficient
photo activity, the highest stability and the lowest
cost. More significantly, it has been used asawhite
pigment from ancient times, and thus, itssafety to hu-
mansand the environment isguaranteed by history.

Woteriols Science mmm—

[1]

[2]
[3]

[4]
[5]

[6]
[7]
(8]

REFERENCES

H.Irie, Y.Watanabe, K .Hashimoto; J.Phys.Chem.B,
107, 5483 (2003).

V.Stengl; The Open Proc. Chem. J., 1, 107 (2008).
R.Asahi, T.Ohwaki, K.Aoki, Y.Taga; Science, 293,
269 (2001).

Y.Zasshi, Y.Seko; Pub Med., 129(1), 53 (2009).
S.Sakthivel, H.Kisch; Chem.Phys.Chem., 4, 487
(2003).

T.Umebayashi, T.Yamaki, H.Itoh, K.Asai; Appl.-
Phys.Lett., 81, 454 (2002).

H.lrie, T.S.Ping, T.Shibata, K.Hashimoto; Electro-
chem.Solid-State Lett. 8, D23 (2005).
J.M.White, J.Szanyi, M.A.Henderson; J.Phys.Ch-
em.B, 107, 9029 (2003).

Au Tudian Yourual



