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Canly viiendunda olan su, dokularin olusumu, hiicrelerde de maddelerin gegisimi otesinde yapisinda
da yiizde elli oranindan fazgla bulunmaktadir.

Yagsam igin gerekli olan bu suyun, baska biicre ve viicudumuzda korunmasi, devamls dedistigi
diisiiniiliirse, yeterli ve dengeli olarak alinmals, birlikte de elektrolitler, benzeri gerefsinimlerin de
almmasi onemlidir.

Kisaca su yasam demektir, bu boyut algilanmalidar.

0mo sapiens, sapiens bir insan olarak, yasamasi i¢in su mutlak gereklidir. Yasa gore
ithtiyac azalmakta ise de yiizde elli lizeri dokularda olmas1 dnemlidir.

S1vi, hiicre i¢1, dokular arasi, baz1 bosluklarda, goz kiiresi gibi yapilarda, damarlarda
dolasim ve tiim hiicreler arasi iletisim agisindan 6nemi belirgindir.

Viicudumuzdaki suyun belirli bir elektrolit kapsami1 olmakta, bu acidan belirli dengenin
saglanmasi agisindan 6nemlidir.

Ozet
Su Kavrami

Amag: Yasam igin gerekli olan su, viicudumuzun da temel yapilarindandir. Sosyal agidan da 6nemli bir
katki saglar, su ve suyun iginde hazirlanan gay, 6hemli sosyal ikramlardandir. Bu makalede su konusu
irdelenmekte, takip eden makalelerde de diger bakis agilarindan su konusu irdelenecektir.
Dayanaklar/Kaynaklar: Internet ve Wikipedia temel bilgi kaynagi olmaktadir.

Giris: Su molekiil agisindan basit gibi goriinse de oksijen ve hidrojen baglanmasi farkli yerlerde olmasi
hem eksi hem arti gekim saglamakta, ancak bag olusturmadigi igin, molekiilleri gekip veya itmektedir.
Su molekiilii igindeki maddelere bir enerji, bir dinamizm saglamaktadir.

Genel Yaklasim; Maddenin 3 hali, a) kati, buz, kar, b) sivi hali su, ¢) gaz hali, buhar olarak normal
1silarda gézlenmektedir. Bu doganin etkilesimi ve yasamda da bitki ve hayvanlarin yasamas: igin
ortam saglamaktadir. Bu 3 halin kendine gore farkh 6zellikleri vardir, insanlar agisindan da sosyal
onemli katki saglarlar.
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Baslica boyutlar: Her bireyin su kavrami farklidir, yumusak kaynak suyun tercih edilerek igilmesi,
tadi agisindan hayranlk duyulmasi da gézlenmektedir.

Yaklagim: Su igilme 6tesinde kullanma olarak 6nemlidir. Temizlik insan agisindan, ayrica
endiistride de kullanilan su, sonucunda gevre kirliliginin olusmasi 6nemli bir atik su problemi
yaratmaktadir.

Sonug: Insanlarin yagsamasi agisindan snemli olan su, atik sular ile de olugan kirlilik nedeni ile de belirli
bir gevre sorunu yaratmaktadir. Su kisitliligi da suyun yasamsal 6nemini arttirmaktadir.

Yorum: Su, varlik igin onemli iken, giderek kisitli olmasi yaninda kirliligi de tehdit eder boyutta
olmustur.

Anahtar Kelimeler: Su 6zelligi, Su molekiilii ve etkilegimi

Outline

The Concept of Water
AIM: The obligatory essential for living; water is the most common material at our body. Water
is also contribute to our social life, as tea is the common desired one, for relationship. In this
Article water as a concept is taken in consideration, later Articles are also evaluated form
other aspects of water.
Grounding Aspects: From infernet and Wikipedia as an information taken source.
Introduction: As a molecule of water, it seems simple, thus, the hydrogen and oxygen bonds at
counter place, makes positive and negative magnetism, consequently, not making bond, but making a
dynamism so, activity is obvious.
General Considerations: There are three states of a factual, as a) solid, ice, snow, b) liquid,
water, c) gas, steam, can be seen at natural conditions. The specifications at these
temperatures are unique and specific.
Proceeding: In addition of drinking, using of water is important, thus in industry usage, the
discharged one be a reasoning of environmental pollution. Making a great importance.
Conclusion: Water is essential for life, as also cleaning and for industrial usage. So, scarcity of the
water be especially important for care and serve water. Water pollution is also increasingly important
for vitality.
Key Words: The properties of water, the effects of water molecule

Giris
Su yagam agisindan 6nemli olduguna gore, her bireye icin, her topluma gore, her kiiltiiriin bakis
acisindan bunun yansimasi olmalidir.

Kisisel olarak, Ilkokul son sinifta peritonit olmus ve ameliyat ile karnimdan 1,5 Litre pus
bosaltilmis, ancak bana 1,200mL toplam damardan sivi verilmistir. O donemlerde siv1 fazla
verilmedigi, sivi kisitlamasi temel alindigi dikkate alinmalidir. Sonugta su diye sayiklama
Otesinde, tiim goziimiin Oniinde bardaktan su igme, tabaktan suyu yudumlama, gozlerimin
oniline gelmistir. Halen de su, kaynak sularina hayranligim olmaktadir, bir seferde bir litreye
yakin su igmemin gerekg¢esi, hayranligimdandir.

Su Kavram

Wikipedia kapsaminda, genis veri igin Ingilizce alinmuis olup, su boyutu inceleyelim, Su ve
suyun 6zellikleri konusu:
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Water. Wikipedia®

Water is an inorganic, transparent, tasteless, odorless, and nearly colorless chemical substance, which is the main constituent
of Earth's hydrosphere and the fluids of all known living organisms (in which it acts as a solvent). It is vital for all known forms
of life, even though it provides no calories or organic nutrients. Its chemical formulais H,O, meaning that each of
its molecules contains one oxygen and two hydrogen atoms, connected by covalent bonds. Two hydrogen atoms are attached to
one oxygen atom at an angle of 104.45° .12

"Water" is the name of the liquid state of H,O at standard conditions for temperature and pressure. It forms precipitation in the
form of rain and aerosols in the form of fog. Clouds consist of suspended droplets of water and ice, its solid state. When finely
divided, crystalline ice may precipitate in the form of snow. The gaseous state of water is steam or water vapor.

Water covers 71% of the Earth's surface, mostly in seas and oceans.®! Small portions of water occur as groundwater (1.7%), in
the glaciers and the ice caps of Antarctica and Greenland (1.7%), and in the air as vapor, clouds (consisting of ice and liquid water
suspended in air), and precipitation (0.001%).5! Water moves continually through the water cycle of evaporation, transpiration
(evapotranspiration), condensation, precipitation, and runoff, usually reaching the sea.

Water plays an important role in the world economy. Approximately 70% of the freshwater used by humans goes
to agriculture.® Fishing in salt and fresh water bodies is a major source of food for many parts of the world. Much of the long-
distance trade of commodities (such as oil, natural gas, and manufactured products) is transported
by boats through seas, rivers, lakes, and canals. Large quantities of water, ice, and steam are used for cooling and heating,
in industry and homes. Water is an excellent solvent for a wide variety of substances both mineral and organic; as such it is widely
used in industrial processes, and in cooking and washing. Water, ice and snow are also central to many sports and other forms
of entertainment, such as swimming, pleasure boating, boat racing, surfing, sport fishing, diving, ice skating and skiing.

Yorum

Su bilinen bir madde olmasi 6tesinde, onun ¢ok yonlii olmasini saglayan, iki hidrojen atomunun
104,45 derece ac1 ile olusmasidir. Bu yap1, molekiilii hidrojen tarafini pozitif, oksijen tarafini
da negatif yonde yapmaktadir. Bu bag olarak degil, ¢ekicilik seklinde olmasi da bir anlamlidir.
Cekici olmasi ile baglanip, kimyasal bir yap1 yaparken, sadece ¢ekici olmasi olarak, ortamda
bir hareketlilik, ¢ekme, itme boyutu ile bir etkilesim olmaktadir. Bunun saniyede milyonlarca
olmasi, ayn1 zamanda ortamin 1s1s1 ile de artmakta ve azalmaktadir. Cekim alani olarak su
molekiilii, kalp yapisinda olup, kulakeiklar arti, eksiyi g¢ekiyor, karincik ise eksi, artiy1
cekmektedir.

Diinyanin %71 oraninda su ile kapli olmasi, temelde suyun yasamda ortam olarak 6nemlidir.
Buna karsin su kismtilarinin olmast da bir paradoks gibi gortilebilir.

Etymology
The word water comes from Old English weeter, from Proto-Germanic *watar (source also of Old Saxon watar, Old
Frisian wetir, Dutch water, Old High German wazzar, German Wasser, vatn, Gothic YATQ (wato), from Proto-Indo-

European *wod-or, suffixed form of root *wed- ("water"; "wet").[? Also cognate, through the Indo-European root,
with Greek udwp (ydor), Russian Boga (voda), Irish uisce, and Albanian ujé.

Yorum?

Tiirk¢e 735 yilinda Orhun Kitapevinde “suv-yer, su sahipsiz kalmasin”, 1073 Kasgarli Mahmut
“su vermeyene siit ver” ifadesi ile yer almaktadir?,

Kazak; sw, Kirgiz; suu, Ozbek; suv, Tiirkmen; suw, Uygur; su demektedir.

Cince ise shui olarak gecer.

Hattugsas Medeniyetinde suyun ad1 wasser olup, Germen dilinin kaynagi olmaktadir. Bu a¢idan
Anadolu Germen yapisi olarak temel kaynaktir.

History

Chemical and physical properties

Water (H ,0) is a polar inorganic compound that is at room temperature a tasteless and odorless liquid, nearly colorless with
a hint of blue. This simplest hydrogen chalcogenide is by far the most studied chemical compound and is described as the
"universal solvent" for its ability to dissolve many substances.’22 This allows it to be the "solvent of life":X2 indeed, water as found

in nature almost always includes various dissolved substances, and special steps are required to obtain chemically pure water.
Water is the only common substance to exist as a solid, liquid, and gas in normal terrestrial conditions.:1!

Yorum

Su, yasamsal ortamda 3 boyutu olan; buz/kati, buhar/gaz ve sivi/su olarak olan bir maddedir.
Bu agidan bu ii¢ 6nemli bir yapisi, yasam ortamimizda gézlenmektedir.
Bir¢ok madde suyun i¢ine eriyebilmektedir.
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Bu statik bir erime 6tesindedir, Suyun yapisi olarak art1 ve eksi elektrostatik bir yapisi nedeniyle
bu diger molekiilleri de itmekte ve ¢ekmekte, bir hareket saglayarak, tiim ortama maddelerin,
elektrolitlerin temasina olanak saglamaktadir.

Her atomun etrafinda kademeli olsa bile bir ¢ekim alani vardir. Hidrojenin alani bir boru
seklinde silindirik iken, oksijen ise yuvarlik seklindedir. Farkli iki maddenin birbiri icine
girmesine karsin, etrafinda bir boyut olusturabilmektedir. iki yuvarlak ile iki silindir farkli iken,
ikisinin biitiinlesmesi ile etrafindaki yap1 6zel ve 6zgiindiir.

Suyun 3 Genel Yapisal Durumu
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Grafik/Sekil 1: Su, gl bir yap1 olarak, sivi, gaz ve kati/buz hali dikkate alinmalidir

States

Along with oxidane, water is one of the two official names for the chemical compound H,0;22 it is also the liquid phase of H,O.23
The other two common states of matter of water are the solid phase, ice, and the gaseous phase, water vapor or steam. The
addition or removal of heat can cause phase transitions: freezing (water to ice), melting (ice to water), vaporization (water to
vapor), condensation (vapor to water), sublimation (ice to vapor) and deposition (vapor to ice).24!

Yorum

Su, molekiil arasinda bosluklarin olmas1 ve eritici yapisi ile, devamli art1 ve eksi ¢ekimler ile
degisime, hareketlilige olanak saglamasi ile nemli bir boyuttadir.

Canlilarda, insanlarin temel yapisinin su iginde oldugu, yapisi itibariyle farkli kapsamda olsa
bile, isleve su ortaminda gerceklesmektedir.

Suyun Polaritesi

a)— Polaritesi, en.Wikipedia® b—Elektron verilimi, usgs.gov * b—Tuz, NaCl, arizona.edu °
NaCl in water

Grafik/Sekil 2: Su, polaritesi yapisal modeli ve NaCl, suyun i¢inde dagilimi.

Density

Water differs from most liquids in that it becomes less dense as it freezes.X In 1 atm pressure, it reaches its maximum density of
1,000 kg/m?® (62.43 Ib/cu ft) at 3.98 °C (39.16 °F).2% The density of ice is 917 kg/m?® (57.25 Ib/cu ft), an expansion of 9%.281 This
expansion can exert enormous pressure, bursting pipes and cracking rocks (see Frost weathering).2%

In a lake or ocean, water at 4 °C (39.2 °F) sinks to the bottom, and ice forms on the surface, floating on the liquid water. This ice
insulates the water below, preventing it from freezing solid. Without this protection, most aquatic organisms would perish during
the winter.2!

Sayfa/Page. 4



https://en.wikipedia.org/wiki/Water#cite_note-12
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Water#cite_note-13
https://en.wikipedia.org/wiki/State_of_matter
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Ice
https://en.wikipedia.org/wiki/Water_vapor
https://en.wikipedia.org/wiki/Steam
https://en.wikipedia.org/wiki/Phase_transition
https://en.wikipedia.org/wiki/Freezing
https://en.wikipedia.org/wiki/Melting
https://en.wikipedia.org/wiki/Vaporization
https://en.wikipedia.org/wiki/Condensation
https://en.wikipedia.org/wiki/Sublimation_(phase_transition)
https://en.wikipedia.org/wiki/Deposition_(phase_transition)
https://en.wikipedia.org/wiki/Water#cite_note-Belnay-14
https://en.wikipedia.org/wiki/Density
https://en.wikipedia.org/wiki/Water#cite_note-16
https://en.wikipedia.org/wiki/Water#cite_note-NatureWaterStructure-17
https://en.wikipedia.org/wiki/Water#cite_note-18
https://en.wikipedia.org/wiki/Water#cite_note-19
https://en.wikipedia.org/wiki/Frost_weathering
https://en.wikipedia.org/wiki/Water#cite_note-MM-20
https://en.wikipedia.org/wiki/Water#cite_note-21
https://en.wikipedia.org/wiki/File:Tetrahedral_Structure_of_Water.png
https://en.wikipedia.org/wiki/File:Phase_diagram_of_water_simplified.svg
https://en.wikipedia.org/wiki/File:States_of_Matter.svg

Tiirk Diinyasi, Tiirkiye-Irak Tip Dergisi: 2021/2
Turkish World, Iraq Medical Journal: 2021/2
3. Say1

Yorum

Buzun sudan daha dansitesi az olmasi, onun yiizeyde olarak, buz olarak 6rtii seklinde olmasi
onemli bir boyuttur. Bu bir izolasyon yapmasi yaninda, erimesi ile su diizeyi ylikselmektedir.
25,000 yi1l 6nce, buzlarin erimesi ile su yilikselmis ve Akdeniz, kapali iken, Cebelitarik ac¢ilmais,
260metre su diizeyi yiikselerek, Karadeniz acilmis, bogazlar olusmustur.

Su diizeyinin arti4 derecede olmasi1 6nemli bir kavram oldugu anlasilmaktadir. Bir durgun suda,
ayni derecede degil, katmanlar seklinde oldugu gozlenir.

Phase transitions

At a pressure of one atmosphere (atm), ice melts or water freezes at 0 °C (32 °F) and water boils or vapor condenses at 100 °C
(212 °F). However, even below the boiling point, water can change to vapor at its surface by evaporation (vaporization throughout
the liquid is known as boiling). Sublimation and deposition also occur on surfaces.!® For example, frost is deposited on cold
surfaces while snowflakes form by deposition on an aerosol particle or ice nucleus.? In the process of freeze-drying, a food is
frozen and then stored at low pressure so the ice on its surface sublimates.2!

The melting and boiling points depend on pressure. A good approximation for the rate of change of the melting temperature with
pressure is given by the Clausius—Clapeyron relation:

The Clausius-Clapeyron relation also applies to the boiling point, but with the liquid/gas transition the vapor phase has a much
lower density than the liquid phase, so the boiling point increases with pressure.28 Water can remain in a liquid state at high
temperatures in the deep ocean or underground. For example, temperatures exceed 205 °C (401 °F) in Old Faithful, a geyser
in Yellowstone National Park.2? In hydrothermal vents, the temperature can exceed 400 °C (752 °F).128

At sea level, the boiling point of water is 100 °C (212 °F). As atmospheric pressure decreases with altitude, the boiling point
decreases by 1 °C every 274 meters. High-altitude cooking takes longer than sea-level cooking. For example, at 1,524 metres
(5,000 ft), cooking time must be increased by a fourth to achieve the desired result.2% (Conversely, a pressure cooker can be
used to decrease cooking times by raising the boiling temperature.2%) In a vacuum, water will boil at room temperature.=!

Yorum

Karli ortamda, giines vurdugunda tiim kar erimeden, sadece {ist kism1, 80kalori almasi ile, buz,
600kalori ile de buharlagir. Bu agidan hava isinmadan, sifir altinda oldugunda, toprak
nemlenmez ama buzlar ve kar buharlagip kaybolabilir. Bu acidan, topragin islatilmasi
unutulmamalidir, aym ¢6l gibi bir boyutun olacag: da dikkate alinmalidir. Ustteki buz alttaki
donmus yapiy1 korusa da 1slatarak su gereksinimini kargilamaktadir.

Kaynama noktas1 deniz seviyesindekidir, halbuki yukarida daha diisiik derecede kaynar, buna
karsin yiiksek basingta farkli olacag: icin diidiiklii tencere ile sterilizasyon yapan otoklavlarin
calisma mekanizmasi farkli olmaktadir.

Triple and critical points

On a pressure/temperature phase diagram (see figure), there are curves separating solid from vapor, vapor from liquid, and liquid
from solid. These meet at a single point called the triple point, where all three phases can coexist. The triple point is at a
temperature of 273.16 K (0.01 °C) and a pressure of 611.657 pascals (0.00604 atm);=2 it is the lowest pressure at which liquid
water can exist. Until 2019, the triple point was used to define the Kelvin temperature scale.224

The water/vapor phase curve terminates at 647.096 K (373.946 °C; 705.103 °F) and 22.064 megapascals (3,200.1 psi;
217.75 atm).®® This is known as the critical point. At higher temperatures and pressures the liquid and vapor phases form a
continuous phase called a supercritical fluid. It can be gradually compressed or expanded between gas-like and liquid-like
densities, its properties (which are quite different from those of ambient water) are sensitive to density. For example, for suitable
pressures and temperatures it can mix freely with nonpolar compounds, including most organic compounds. This makes it useful
in a variety of applications including high-temperature electrochemistry and as an ecologically benign solvent or catalyst in
chemical reactions involving organic compounds. In Earth's mantle, it acts as a solvent during mineral formation, dissolution and
deposition. 87

Yorum

Iklim agisindan su, buhar ve buzun énemi nemlidir. Kar yagarken, sudan kalori alir, hava farkli
olur, bir bakima 1sinma algis1 olabilir. Terli viicuttan da nemin buharlagsmasi, atesi diisiiriicii
etkisi olarak gozlenir.

Antipiretik ’ler, IL-2 ve diger mekanizmalara etki ile, 65mg/kg verilmesi ve tek dozda 20mg/kg
ulagilmasi ile etkin olmaktadirlar. Kardiyolojik agidan tek doz 82-100mg verilmesi yeterli
olmakta, ancak tedavi dozu 100mg/kg gibi yiiksektir. S6z edilmesinin nedeni, ilag etki etmeden,
derhal viicudun 1slatilmasi, buharlasma ile viicuttan cekilen enerji ile ¢ocuk soguyacaktir.
Ozellikle 41 derece iistiinde olan durumlarda, Heat stroke’dan koruma acgisindan, en dnemli
yaklagim olmaktadir. Is1 diismesi 1 kalori diigiiriirken, buharlasma c¢ok yiiksek kalori
¢cekmektedir.
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Grafik/Sekil 3: Su ayni derecede iken 600kalori enerji alma ile buhar, 80kalori birakma
ile buz olusur.

Phases of ice and water

The normal form of ice on the surface of Earth is Ice |h, a phase that forms crystals with hexagonal symmetry. Another with cubic
crystalline symmetry, Ice Ic, can occur in the upper atmosphere.28 As the pressure increases, ice forms other crystal structures.
As of 2019, 17 have been experimentally confirmed and several more are predicted theoretically.% When sandwiched between
layers of graphene, ice forms a square lattice.*"!

The details of the chemical nature of liquid water are not well understood; some theories suggest that its unusual behaviour is due
to the existence of 2 liquid states, 22411221431

Yorum

Su buhar1 donmast ile kar olurken, suyun donmasi ile buz olusur.

e Birden ¢ok hizli ve yiiksek donma derecesi ile molekiiller tek dize seklinde olup, kitlesel
olugmaktadir. Karbon boyutunda da benzer dizilim ile grafit olurken, digerinde komiir
sekline gelir. Ayni yapi i¢inde, buz olusmaz.

e Buhar donarken kristallesir ve her kristal birbirinden farkli yapidadir. Kristallesirken,
olusan yapi, sekizgen seklinde yapilanabilmektedir.

e Buz kitlesi ile olusan yapida i¢inde 1s1 daha diisiik degildir. Bir kitlesel boyut seklindedir.

e Birikerek olusan katmanlar ile donma ile, tabakanin biitiinlesmesi, zaman i¢inde erime ile
ancak olabilir. Siklikla katmanlar gozlenebilir.

e Buz daglarinda olusan bosluklarda sularin oldugu ve bir yariklar seklinde olusmast ile,
burada 1sinma ile kirilmalar ve buz kitleleri olugsmaktadir. Buz, sudan daha hafif oldugu
icin, ylizmektedir. Ancak ¢ok hafif olmamasi nedeniyle %90 suya gdmiilii pozisyondadir.

Su molekiillerinin dizimi ile, farkli yapinin olugmasi bir gézlemsel boyut olmaktadir.

Bir¢ok yapida da suyun farkli olusumlar altinda gézlenmesi kanimca olasidir.

Taste and odor

Pure water is usually described as tasteless and odorless, although humans have specific sensors that can feel the presence of

water in their mouths,“4 and frogs are known to be able to smell it.“% However, water from ordinary sources (including bottled

mineral water) usually has many dissolved substances, that may give it varying tastes and odors. Humans and other animals have
developed senses that enable them to evaluate the potability of water by avoiding water that is too salty or putrid.¢!

Yorum

Su tatsiz olmasi ona bir 6zellik vermektedir. Cay bir 6rnegidir. Bitkiler icindeki maddeleri bu

sekilde disar1 verebilmektedirler.

Geleneklere gore cay yapimi 6zellik arz etmektedir. Bir 6rnek verilirse:

e (Cayin sicak su ile yikanmasi ile, i¢indeki kafein, tein gibi maddeler suya gecer. Bu durumda
gerekirse yikama suyu atilabilir, kafeinsiz ¢ay yapilmis olacaktir.

e Ik bir dakika iginde suya gegen boyut ilk koku seklindedir, ikinci dakika ile bu daha
netlesir.

e Besinci dakikada tam renk ve aroma suya gecer.
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e On dakikadan sonra ise sert tadi yapan tein gegmektedir. 15 dakika sonra ise sert ¢ay
olmaktadir. Daha fazla siirede kaynar suda olan ¢ayin i¢ilmesi zordur.

e (Cay kaynamis su i¢ine konularak suya gecmesi beklenir, ayrica kaynatilmaz. Ancak Ingiliz
usuliinde cay su i¢ine konur ve kaynatilir, diidiik mekanizmas1 olunca ¢ay alinip bardaklara
konur. Bardagin i¢ine bir miktar su ve siit konmasi, ilk planda fincanin ¢atlamamasi igin
olsa da bir Ingiliz usulii olmustur.

e Japon ve Cin yaklasiminda ufak kap iginde, her demleme siiresindeki boyut; yikama, 1-2
dakika ve 5 dakika, ile 10 dakikalik cay ayr1 olarak sunularak igilir.

e Genellikle her bardak i¢in bir ufak kahve kasig1 ¢cay konurken, Japon yaklasiminda ise, daha
fazla, en az iki kat konur.

e Su daha once calkalanarak oksijenlenmesi beklenir, kaynamasi baslayinca indirilir.

e Cayin, ilk yarim fide beyaz ¢ay demektir.

e Ayrica 2,5 yaprak, kisaca ilk 3 yaprak farklidir.

e Kullandigimiz ¢alidan olusan gaydir. Tea, tea adli agagtan alinan bir bagka tiirtin yapraktan

olusturulan ¢aydir.
Tiim bunlar suyun tatsiz olmasindan kaynaklanir.

Laboratuvarda distile su ile hazirlanir ve zamana ¢ok uyulur,4-5 dakikay1 gecmez, balon jojede
hazirlanir.

Color and appearance

Pure water is visibly blue due to absorption of light in the region ca. 600 nm — 800 nm.2Z The color can be easily observed in a
glass of tap-water placed against a pure white background, in daylight. The principal absorption bands responsible for the color
are overtones of the O-H stretching vibrations. The apparent intensity of the color increases with the depth of the water column,
following Beer's law. This also applies, for example, with a swimming pool when the light source is sunlight reflected from the
pool's white tiles.

In nature, the color may also be modified from blue to green due to the presence of suspended solids or algae.

In industry, near-infrared spectroscopy is used with aqueous solutions as the greater intensity of the lower overtones of water
means that glass cuvettes with short path-length may be employed. To observe the fundamental stretching absorption spectrum
of water or of an aqueous solution in the region around 3500 cm™ (2.85 um)“€! a path length of about 25 um is needed. Also, the
cuvette must be both transparent around 3500 cm™ and insoluble in water; calcium fluoride is one material that is in common use
for the cuvette windows with aqueous solutions.

The Raman-active fundamental vibrations may be observed with, for example, a 1 cm sample cell.

Aquatic plants, algae, and other photosynthetic organisms can live in water up to hundreds of meters deep, because sunlight can
reach them. Practically no sunlight reaches the parts of the oceans below 1,000 meters (3,300 ft) of depth.

The refractive index of liquid water (1.333 at 20 °C (68 °F)) is much higher than that of air (1.0), similar to those
of alkanes and ethanol, but lower than those of glycerol (1.473), benzene (1.501), carbon disulfide (1.627), and common types of
glass (1.4 to 1.6). The refraction index of ice (1.31) is lower than that of liquid water.

Yorum

Isik suya girerken bir ac1 yapar. Bu nedenle giines dik gelirken denizin altina ulasirken, yatay
gelince, yansima yapar ve tam mavi renktedir. Glines batarken de yansima nedeniyle kirmizi
olur. Deniz altindaki bitki ve hayvanlarda buna gore besin ve yuvalarinda olurlar.

Yiizeyde olan planktonlarin iiremesi ve renklendirmesi de bir bagka boyut katmaktadir. Nitekim
deniz yiizeyinde olanlarin oksijen kaynaginin %50’den fazlasin1 saglamasi bu etkiden
olmaktadir.

Yaz disinda ilkbahar ve sonbaharda deniz daha yansitici yapidadir.

Giinese gore deniz katman olarak 1s1s1 farkli olmaktadir. Eger iist yiizeyin ¢ok soguk veya ¢ok
sicak olmas1 s6z konusu olunca, alt kesim kendi aralarinda bir halka, dalgalanma olur, denizin
alt1 soguk kalir. Yazin da st kesin ¢ok sicak olacagi icin, alt kesimi 1sitacak dalga halkasi
olusmaz.

Polar molecule

In a water molecule, the hydrogen atoms form a 104.5° angle with the oxygen atom. The hydrogen atoms are close to two corners
of a tetrahedron centered on the oxygen. At the other two corners are lone pairs of valence electrons that do not participate in the

bonding. In a perfect tetrahedron, the atoms would form a 109.5° angle, but the repulsion between the lone pairs is greater than
the repulsion between the hydrogen atoms.“*% The O-H bond length is about 0.096 nm. 5
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Other substances have a tetrahedral molecular structure, for example, methane (CH4) and hydrogen sulfide (H.S). However,
oxygen is more electronegative (holds on to its electrons more tightly) than most other elements, so the oxygen atom retains a
negative charge while the hydrogen atoms are positively charged. Along with the bent structure, this gives the molecule
an electrical dipole moment and it is classified as a polar molecule.2

Water is a good polar solvent, that dissolves many salts and hydrophilic organic molecules such as sugars and simple alcohols
such as ethanol. Water also dissolves many gases, such as oxygen and carbon dioxide—the latter giving the fizz
of carbonated beverages, sparkling wines and beers. In addition, many substances in living organisms, such
as proteins, DNA and polysaccharides, are dissolved in water. The interactions between water and the subunits of these
biomacromolecules shape protein folding, DNA base pairing, and other phenomena crucial to life (hydrophobic effect).

Many organic substances (such as fats and oils and alkanes) are hydrophobic, that is, insoluble in water. Many inorganic
substances are insoluble too, including most metal oxides, sulfides, and silicates.

Yorum

Su molekiilii, birgok maddenin i¢inde erimesini saglar. Bu, molekiillerinin iyonize olmas ile
bu saglanir. Iyonize olmayan maddeler igin, ufak boyuta gelmeleri ile molekiiller iginde
bulunmakta, ince olarak kalmaktadirlar.

Un gibi maddelerin uzun nisasta seklinde yapilar1 suda erimez, 1s1 ile molekiillerin parcalanmasi
ile, suyu tutar boyuta gelirler. Seker yapisi ile su tutucu, hatta suyu ig¢inde tutacak boyutta olur,
bir jel olusturmaktadir.

Bir¢ok madde suyu icine alir, viicudumuzda oldugu gibi, ettin de yarisinin su oldugu algist ile
yapilarin i¢inde kaldig1 algilanmalidir.

Hydrogen bonding

Because of its polarity, a molecule of water in the liquid or solid state can form up to four hydrogen bonds with neighboring
molecules. Hydrogen bonds are about ten times as strong as the Van der Waals force that attracts molecules to each other in
most liquids. This is the reason why the melting and boiling points of water are much higher than those of other analogous
compounds like hydrogen sulfide. They also explain its exceptionally high specific heat capacity (about 4.2 J/g/K), heat of
fusion (about 333 J/g), heat of vaporization (2257 J/g), and thermal conductivity (between 0.561 and 0.679 W/m/K). These
properties make water more effective at moderating Earth's climate, by storing heat and transporting it between the oceans and
the atmosphere. The hydrogen bonds of water are around 23 kJ/mol (compared to a covalent O-H bond at 492 kJ/mol). Of this, it
is estimated that 90% is attributable to electrostatics, while the remaining 10% is partially covalent.!

These bonds are the cause of water's high surface tension’®" and capillary forces. The capillary action refers to the tendency of
water to move up a narrow tube against the force of gravity. This property is relied upon by all vascular plants, such as trees.*2

Yorum

Su, havadaki oksijeni bile i¢inde tutabilmekte, bu nedenle baliklarin yasamasina olanak
saglamaktadir. Kaynamis suda oksijen ugmaktadir, bu nedenle kaynamis su akvaryuma
calkalandiktan sonra konulmalidir.

Su molekiilii, ylizeyde bir toplanma ile, bir tabaka olusturur ve bu yiizey gerilimi olusturur.
Damlanin suya damlamasi ile bir ¢ekilme ve patlama seklinde olmast bunun sonucudur. Bu
ylizey gerilimden faydalanan su bocekleri suyun iistiinde ytiriimektedirler.

Sampuan su gerilimini ortadan kaldiracag icin, ylizme havuzlarinda sampuan konulmasi bir
nevi sike olarak kabul edilmektedir.

Self-ionisation

Water is a weak solution of hydronium hydroxide - there is an equilibrium 2H,O < H3;O + OH, in combination with solvation of the
resulting hydronium ions.

Electrical conductivity and electrolysis

Pure water has a low electrical conductivity, which increases with the dissolution of a small amount of ionic material such
as common salt.

Liquid water can be split into the elements hydrogen and oxygen by passing an electric current through it—a process
called electrolysis. The decomposition requires more energy input than the heat released by the inverse process (285.8 kJ/mol,
or 15.9 MJ/kg).5®!

Yorum

Su elektronlarin gecirmesi agisindan zayif iken, tuz gibi maddelerin konulmas: ile yiiksek
gecirgen olmaktadir.

Elektrik verilmesi ile hidrojen ve oksijen ayrilir, bu elektroliz yontemi denmektedir. Bunun tersi
yapilirsa, su ile ¢alisan otomobillerde oldugu gibi, atik olan su, su buhar1 olmaktadir.

Bu fark 285,8kJ/mol bir enerji gereksinimi olmaktadir. Kisaca teknik gelismesi ile sudan giden
tasitlar gbzlenecektir.
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Mechanical properties

Liquid water can be assumed to be incompressible for most purposes: its compressibility ranges from 4.4 to 5.1x107'° Pa™" in
ordinary conditions.®” Even in oceans at 4 km depth, where the pressure is 400 atm, water suffers only a 1.8% decrease in
volume.58

The viscosity of water is about 107 Pa-s or 0.01 poise at 20 °C (68 °F), and the speed of sound in liquid water ranges between
1,400 and 1,540 meters per second (4,600 and 5,100 ft/s) depending on temperature. Sound travels long distances in water with
little attenuation, especially at low frequencies (roughly 0.03 dB/km for 1 kHz), a property that is exploited by cetaceans and
humans for communication and environment sensing (sonar).’5%

Yorum

Suyun bir 6zelligi de sikismamasidir. Bu 6zellik nedeniyle buhar haline gelen su, basing
olusturur, ilk buhar kazanlar ile tren olarak kullanildig1 gézlenmistir. Birgok gemi ilk planda
buhar giicii ile ¢caligmustir.

Bir bagka 6zelligi de derinlestikce, su bir basing olusturmaktadir, 40 metre altinda 6zel aletler
olmadan yiizebilmek olanakli degildir. Oncelikle akcigerler patlamasin diyerek, derin deniz
dalicilar1 belirli araliklarla akcigerlerindeki havay: bosaltirlar. Yukari ¢ikinca da birden nefes
alinca, havadaki %21 olan oksijen, bayilmaya kadar giden etkilesim yapabilir.

Kisaca su ile ugrasanlarin 6zelliklerini bilmeleri yasamsal énemlidir. Oliimeiil olmaktadir.

Reactivity

Metallic elements which are more electropositive than hydrogen, particularly the alkali metals and alkaline earth metals such
as lithium, sodium, calcium, potassium and cesium displace hydrogen from water, forming hydroxides and releasing hydrogen. At
high temperatures, carbon reacts with steam to form carbon monoxide and hydrogen.

Yorum

Oksijensiz ortamda ve yiiksek 1s1da, kisaca yanginlarda CO seklinde bir yap1 olusur, bu daha
giiclii bir yapida oldugu soOylenebilir. Oksijen bulunca baglanir, kisaca hemoglobin ile
baglanarak zehirlenme yapar, beyin islevlerini bozar.

Hidrojen ile oksijenin kimyasal bagi, giiclii degildir, dolayisiyla birgok madde ile birleserek,
cesitli hidrojen disar1 ¢ikarak hidroksit formlar1 olusur. Bu agidan su katilmasi ile farkli bir yap1
olusur, bu amagcla insaatlarda kireg, kire¢ tas1 olmasi i¢in kullanilir.

On Earth

Hydrology is the study of the movement, distribution, and quality of water throughout the Earth. The study of the distribution of
water is hydrography. The study of the distribution and movement of groundwater is hydrogeology, of glaciers is glaciology, of
inland waters is limnology and distribution of oceans is oceanography. Ecological processes with hydrology are in the focus
of ecohydrology.

The collective mass of water found on, under, and over the surface of a planet is called the hydrosphere. Earth's approximate
water volume (the total water supply of the world) is 1.386 x 10° cubic kilometers (3.33 x 102 cubic miles).!

Liquid water is found in bodies of water, such as an ocean, sea, lake, river, stream, canal, pond, or puddle. The majority of water
on Earth is sea water. Water is also present in the atmosphere in solid, liquid, and vapor states. It also exists as groundwater
in aquifers.

Water is important in many geological processes. Groundwater is present in most rocks, and the pressure of this groundwater
affects patterns of faulting. Water in the mantle is responsible for the melt that produces volcanoes at subduction zones. On the
surface of the Earth, water is important in both chemical and physical weathering processes. Water, and to a lesser but still
significant extent, ice, are also responsible for a large amount of sediment transport that occurs on the surface of the
earth. Deposition of transported sediment forms many types of sedimentary rocks, which make up the geologic record of Earth

history.
Yorum

Iklimi 1s1 derecesi ayn1 olsa da farkli etkilesim i¢inde olmasi, ancak nem, su buhari ve yagmur,
su ile olusmaktadir. Bu nedenle, doganin bu seklindeki yapisini olugturan da su ve suyun yaptigi
etkilesimlerdir. Tiim etkilerin su faktori ile oldugundandir.

Sicak iklimlerde buharlagma yiiksek olur, sogukta da kar bile az yamaktadir. C6lde bile suyun
onemini gece buharin yapraklarda ¢ig olarak yogunlasmasi ile bocekler algilamaktadirlar.

Water cycle

The water cycle (known scientifically as the hydrologic cycle) refers to the continuous exchange of water within the hydrosphere,
between the atmosphere, soil water, surface water, groundwater, and plants.

Water moves perpetually through each of these regions in the water cycle consisting of the following transfer processes:

e  evaporation from oceans and other water bodies into the air and transpiration from land plants and animals into the air.

e  precipitation, from water vapor condensing from the air and falling to the earth or ocean.
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e runoff from the land usually reaching the sea.

Most water vapors found mostly in the ocean returns to it, but winds carry water vapor over land at the same rate as runoff into
the sea, about 47 Tt per year whilst evaporation and transpiration happening in land masses also contribute another 72 Tt per
year. Precipitation, at a rate of 119 Tt per year over land, has several forms: most commonly rain, snow, and hail, with some
contribution from fog and dew.'®® Dew is small drops of water that are condensed when a high density of water vapor meets a
cool surface. Dew usually forms in the morning when the temperature is the lowest, just before sunrise and when the temperature
of the earth's surface starts to increase.Y! Condensed water in the air may also refract sunlight to produce rainbows.

Water runoff often collects over watersheds flowing into rivers. A mathematical model used to simulate river or stream flow and
calculate water quality parameters is a hydrological transport model. Some water is diverted to irrigation for agriculture. Rivers
and seas offer opportunities for travel and commerce. Through erosion, runoff shapes the environment -creating
river valleys and deltas which provide rich soil and level ground for the establishment of population centers. A flood occurs when
an area of land, usually low-lying, is covered with water which occurs when a river overflows its banks or a storm surge happens.
On the other hand, drought is an extended period of months or years when a region notes a deficiency in its water supply. This
occurs when a region receives consistently below average precipitation either due to its topography or due to its location in terms
of latitude.

Yorum

En sik ve devamli degisen su molekiiliidiir. Buharlagma ile bulut yolu ile olan gaz yapisi,
yagmur ve kar olarak yeryiiziine inmektedir.

Deniz dikkate alindiginda da su kaynagi olarak dnemli bir degisim yaratmaktadir. Olay sadece
yagmur, kar degil, deniz ile de suyun etkinligi gézlenmektedir.

Collenme bile su ile ilintilidir, suyun olmamasi ile olusan bir boyuttur.

Fresh water storage

Water occurs as both "stocks" and "flows." Water can be stored as lakes, water vapor, groundwater or "aquifers," and ice and
snow. Of the total volume of global freshwater, an estimated 69 percent is stored in glaciers and permanent snow cover; 30
percent is in groundwater; and the remaining 1 percent in lakes, rivers, the atmosphere, and biota.’? The length of time water
remains in storage is highly variable: some aquifers consist of water stored over thousands of years but lake volumes may fluctuate
on a seasonal basis, decreasing during dry periods and increasing during wet ones. A substantial fraction of the water supply for
some regions consists of water extracted from water stored in stocks, and when withdrawals exceed recharge, stocks decrease.
By some estimates, as much as 30 percent of total water used for irrigation comes from unsustainable withdrawals of groundwater,
causing groundwater depletion.s3!

Yorum

Yer yiiziinde tatli su, goller ve birikintiler i¢inde su toplanmakta, burasi bir yasam boyutu
olusturmaktadir. Barajlar da insanlarin yaptig1 bir benzer boyut olmakta, ¢esitli amag olarak da
kullanilmaktadir.

Yerin altindaki su, kuyu ve diger imkanlar ile kullanilmaktadir. Sahra Co6lii altindaki su bazi
yerlerde vaha olarak ¢ikmakta, Sudan gibi iilkelerde artezyen suyun kullanilmasi ile iistteki
toprak genis tarim alani olarak kullanilabilir ve Diinya gereksinimin 6-7 kat iiriin elde
edilebilirken, halen sondaj nadirdir ve alanlar tarim i¢in kullanilmamaktadir.

Mekke’deki vaha/pinar olan Zemzem, yiiksek buharlagsma ile 1,000 metre iistiindeki daglarda
yogunlagarak yagmur olarak akar ve iist yilizeyde toprak ve bitki olmadig1 i¢in dogrudan
katmanlar ile igeri girerek, Mekke’de Zemzem suyunu olusturmaktadir. Tahminen Mekke’de
100 adet kaynak vardir, Zemzem genisletilmesi i¢in yapilan kazilar ile su karismis, sertlesmis
ve vazgecilmistir. Bunun gibi yagmur, dogrudan yeraltina kaynak olarak olugsmaktadir.

Sea water and tides

Sea water contains about 3.5% sodium chloride on average, plus smaller amounts of other substances. The physical properties
of seawater differ from fresh water in some important respects. It freezes at a lower temperature (about —1.9 °C (28.6 °F)) and its
density increases with decreasing temperature to the freezing point, instead of reaching maximum density at a temperature above
freezing. The salinity of water in major seas varies from about 0.7% in the Baltic Sea to 4.0% in the Red Sea. (The Dead Sea,
known for its ultra-high salinity levels of between 30—40%, is really a salt lake.)

Tides are the cyclic rising and falling of local sea levels caused by the tidal forces of the Moon and the Sun acting on the oceans.
Tides cause changes in the depth of the marine and estuarine water bodies and produce oscillating currents known as tidal
streams. The changing tide produced at a given location is the result of the changing positions of the Moon and Sun relative to
the Earth coupled with the effects of Earth rotation and the local bathymetry. The strip of seashore that is submerged at high tide
and exposed at low tide, the intertidal zone, is an important ecological product of ocean tides.
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Yorum

Diinyadaki suyun temel kaynagi denizler olmaktadir. Buharlagsma ile yagmurun ana orijini
oldugu soylenebilir.

Deniz suyunun i¢indeki tuz oran1 ve buna bagli kaldirma giicii degismektedir. Bazi1 i¢ denizlerin
kalmasi ile tuz golleri olustugu da goriilmektedir. Baz1 mikroorganizmalar ile soda olustugu da
gozlenmektedir. Kisaca deniz suyu gollenerek, kurtularak denizden tuz elde edilmektedir. Bazi
kaya tuzlariin orijini de deniz tuzlaridir.

Aym ¢ekimi ile olusan met ve cezir, suyun yiikselmesi ve ¢ekilmesi, i¢ denizlerde az olsa da
okyanusta fazla olmakta, bu sahillerin diizenlenmesini ve buradaki yasamin cesitliligini de
olusturmaktadir.

The Bay of Fundy at high tide and low tide

Effects on life

From a biological standpoint, water has many distinct properties that are critical for the proliferation of life. It carries out this role
by allowing organic compounds to react in ways that ultimately allow replication. All known forms of life depend on water. Water
is vital both as a solvent in which many of the body's solutes dissolve and as an essential part of many metabolic processes within
the body. Metabolism is the sum total of anabolism and catabolism. In anabolism, water is removed from molecules (through
energy requiring enzymatic chemical reactions) in order to grow larger molecules (e.g., starches, triglycerides, and proteins for
storage of fuels and information). In catabolism, water is used to break bonds in order to generate smaller molecules (e.g., glucose,
fatty acids, and amino acids to be used for fuels for energy use or other purposes). Without water, these particular metabolic
processes could not exist.

Water is fundamental to photosynthesis and respiration. Photosynthetic cells use the sun's energy to split off water's hydrogen
from oxygen.% Hydrogen is combined with CO, (absorbed from air or water) to form glucose and release oxygen,citaionneeded] pjj
living cells use such fuels and oxidize the hydrogen and carbon to capture the sun's energy and reform water and CO; in the
process (cellular respiration).

Water is also central to acid-base neutrality and enzyme function. An acid, a hydrogen ion (H*, that is, a proton) donor, can be
neutralized by a base, a proton acceptor such as a hydroxide ion (OH") to form water. Water is considered to be neutral, with
a pH (the negative log of the hydrogen ion concentration) of 7. Acids have pH values less than 7 while bases have values greater
than 7.

Yorum

Bitkilerde fotosentez ile olusan suyun hidrolize olmasi ile oksijen kaynagmin temelidir. Bitki
acisindan karalar, agaclar onemli iken, denizde de plankton olmaktadir. Denizdeki plankton
oksijen kaynaginin %50 tizeridir. Yagmur ormanlarinin ise %10-20 gibi tutmaktadir.

Akvaryumda bazi bitkiler giines 15181 almasi ile yukar1 dogru ip gibi oksijen ¢ikardiklar: goriilen
bir boyuttur.

Aquatic life forms

Earth surface waters are filled with life. The earliest life forms appeared in water; nearly all fish live exclusively in water, and there
are many types of marine mammals, such as dolphins and whales. Some kinds of animals, such as amphibians, spend portions
of their lives in water and portions on land. Plants such as kelp and algae grow in the water and are the basis for some underwater
ecosystems. Plankton is generally the foundation of the ocean food chain.

Aquatic vertebrates must obtain oxygen to survive, and they do so in various ways. Fish have dills instead of lungs, although some
species of fish, such as the lungfish, have both. Marine mammals, such as dolphins, whales, otters, and seals need to surface
periodically to breathe air. Some amphibians are able to absorb oxygen through their skin. Invertebrates exhibit a wide range of
modifications to survive in poorly oxygenated waters including breathing tubes (see insect and mollusc siphons)
and gills (Carcinus). However, as invertebrate life evolved in an aquatic habitat most have little or no specialization for respiration
in water.

Yorum

Karadaki yasamdan daha ¢ok, genis bir yasamin denizde oldugu acik ve nettir.

Effects on human civilization

Civilization has historically flourished around rivers and major waterways; Mesopotamia, the so-called cradle of civilization, was
situated between the major rivers Tigris and Euphrates; the ancient society of the Egyptians depended entirely upon the Nile. The
early Indus Valley Civilization (c. 3300 BCE to 1300 BCE) developed along the Indus River and tributaries that flowed out of
the Himalayas. Rome was also founded on the banks of the Italian river Tiber. Large metropolises like Rotterdam, London,
Montreal, Paris, New York City, Buenos Aires, Shanghai, Tokyo, Chicago, and Hong Kong owe their success in part to their easy
accessibility via water and the resultant expansion of trade. Islands with safe water ports, like Singapore, have flourished for the
same reason. In places such as North Africa and the Middle East, where water is more scarce, access to clean drinking water
was and is a major factor in human development.
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Yorum

Insanlar yasayabilecekleri yerlerde bulunur, bir yasam olusturur ve burada medeniyeler
kurarlar. ilk arkeolojik insanin, Homo sapiens, sapiens, Nil nehrinin ¢ikis yerlerinde olup, daha
sonra Kuzey Afrika’da toplanmislar, Sahra Colii olusmasi ile de bir dali Anadolu’dan, diger dal
Kafkasya’dan, tgiincii dal de, Afrika’dan, sar1 ik denilerek, Cin ve Okyanusya’ya
yayilmislardir.

Su sadece igilmesi degil, iirlin yetistirmek acisindan da 6nemlidir.

Health and pollution

Water fit for human consumption is called drinking water or potable water. Water that is not potable may be made potable by
filtration or distillation, or by a range of other methods. More than 660 million people do not have access to safe drinking water. 6568
Water that is not fit for drinking but is not harmful to humans when used for swimming or bathing is called by various names other
than potable or drinking water, and is sometimes called safe water, or "safe for bathing". Chlorine is a skin and mucous membrane
irritant that is used to make water safe for bathing or drinking. Its use is highly technical and is usually monitored by government
regulations (typically 1 part per million (ppm) for drinking water, and 1-2 ppm of chlorine not yet reacted with impurities for bathing
water). Water for bathing may be maintained in satisfactory microbiological condition using chemical disinfectants such
as chlorine or ozone or by the use of ultraviolet light.

In the US, non-potable forms of wastewater generated by humans may be referred to as grey water, which is treatable and thus
easily able to be made potable again, and blackwater, which generally contains sewage and other forms of waste which
require further treatment in order to be made reusable. Greywater composes 50-80% of residential wastewater generated by a
household's sanitation equipment (sinks, showers, and kitchen runoff, but not toilets, which generate blackwater.) These terms
may have different meanings in other countries and cultures.

Freshwater is a renewable resource, recirculated by the natural hydrologic cycle, but pressures over access to it result from the
naturally uneven distribution in space and time, growing economic demands by agriculture and industry, and rising populations.
Currently, nearly a billion people around the world lack access to safe, affordable water. In 2000, the United Nations established
the Millennium Development Goals for water to halve by 2015 the proportion of people worldwide without access to safe water
and sanitation. Progress toward that goal was uneven, and in 2015 the UN committed to the Sustainable Development Goals of
achieving universal access to safe and affordable water and sanitation by 2030. Poor water quality and bad sanitation are deadly;
some five million deaths a year are caused by water-related diseases. The World Health Organization estimates that safe
water could prevent 1.4 million child deaths from diarrhoea each year.”

In the developing world, 90% of all wastewater still goes untreated into local rivers and streams.'®® Some 50 countries, with roughly
a third of the world's population, also suffer from medium or high water stress and 17 of these extract more water annually than
is recharged through their natural water cycles. The strain not only affects surface freshwater bodies like rivers and lakes, but
it also degrades groundwater resources.

Yorum

I¢ilebilir su ile kullanilabilir suyun 6zellikleri farklidir. Suyun igine klor katilmasi ile igilebilir
olamaz. Ayrica klor istenen degil, ozon daha tercih edilen olmaktadir. Kaynak suyu simirlt
olmas1 nedeniyle, ayrica derin kuyu sularinin ¢ikarilmasi 6tesinde, su iktisatli olmalidir.

Mutfakta sebzeler i¢in parcalayicilar ile atik su i¢inde kati kutular disinda olanlar da
atilmaktadir. Bu daha biiyiik boru sistemi ile beklenmesi ile olusan metanin agisindan daha
dikkatli olmay1 gerekli kiliyor.

Atik sularin nehirlere atilmasi, kolay gibi goriinse de olusturdugu, c¢evre kirliligi boyutu
derinlestirmektedir. Uzaklastirma artik kaybolmasi degil, sorunu agirlagtirmaktadir.

Human uses

Agriculture

The most substantial human use of water is for agriculture, including irrigated agriculture, which accounts for as much as 80 to 90
percent of total human water consumption./2! In the United States, 42% of freshwater withdrawn for use is for irrigation, but the
vast majority of water "consumed" (used and not returned to the environment) goes to agriculture.2

Access to fresh water is often taken for granted, especially in developed countries that have build sophisticated water systems for
collecting, purifying, and delivering water, and removing wastewater. But growing economic, demographic, and climatic pressures
are increasing concerns about water issues, leading to increasing competition for fixed water resources, giving rise to the concept
of peak water.”®! As populations and economies continue to grow, consumption of water-thirsty meat expands, and new demands
rise for biofuels or new water-intensive industries, new water challenges are likely.[%!

An assessment of water management in agriculture was conducted in 2007 by the International Water Management Institute in
Sri Lanka to see if the world had sufficient water to provide food for its growing population.™ It assessed the current availability
of water for agriculture on a global scale and mapped out locations suffering from water scarcity. It found that a fifth of the world's
people, more than 1.2 billion, live in areas of physical water scarcity, where there is not enough water to meet all demands. A
further 1.6 billion people live in areas experiencing economic water scarcity, where the lack of investment in water or insufficient
human capacity make it impossible for authorities to satisfy the demand for water. The report found that it would be possible to
produce the food required in the future, but that continuation of today's food production and environmental trends would lead to
crises in many parts of the world. To avoid a global water crisis, farmers will have to strive to increase productivity to meet growing
demands for food, while industries and cities find ways to use water more efficiently.[¢!
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Water scarcity is also caused by production of water intensive products. For example, cotton: 1 kg of cotton—equivalent of a pair
of jeans—requires 10.9 cubic meters (380 cu ft) water to produce. While cotton accounts for 2.4% of world water use, the water
is consumed in regions that are already at a risk of water shortage. Significant environmental damage has been caused: for
example, the diversion of water by the former Soviet Union from the Amu Darya and Syr Darya rivers to produce cotton was
largely responsible for the disappearance of the Aral Sea.”

Yorum

Su kullanimz; bitki ve hayvanlarin da su gereksinimi oldugu bellidir, ayrica onlarin korunma ve
bakiminda da su gereklidir, temizlik agisindan da yer almaktadir. Bundan daha énemli suyun
damlalik ile uygulanmasi yerine serbest tarlaya su salinimi arasinda belirgin fark vardir.

As a scientific standard

On 7 April 1795, the gram was defined in France to be equal to "the absolute weight of a volume of pure water equal to a cube of
one-hundredth of a meter, and at the temperature of melting ice".”® For practical purposes though, a metallic reference standard
was required, one thousand times more massive, the kilogram. Work was therefore commissioned to determine precisely the
mass of one liter of water. In spite of the fact that the decreed definition of the gram specified water at 0 °C (32 °F)—a highly
reproducible temperature—the scientists chose to redefine the standard and to perform their measurements at the temperature
of highest water density, which was measured at the time as 4 °C (39 °F)..2

The Kelvin temperature scale of the Sl system was based on the triple point of water, defined as exactly 273.16 K (0.01 °C;
32.02 °F), but as of May 2019 is based on the Boltzmann constant instead. The scale is an absolute temperature scale with the
same increment as the Celsius temperature scale, which was originally defined according to the boiling point (set to 100 °C
(212 °F)) and melting point (set to 0 °C (32 °F)) of water.

Natural water consists mainly of the isotopes hydrogen-1 and oxygen-16, but there is also a small quantity of heavier isotopes
oxygen-18, oxygen-17, and hydrogen-2 (deuterium). The percentage of the heavier isotopes is very small, but it still affects the
properties of water. Water from rivers and lakes tends to contain less heavy isotopes than seawater. Therefore, standard water is
defined in the Vienna Standard Mean Ocean Water specification.

Yorum

Su hakkinda sunulan boyutlar distile ve saf su ile ilintilidir, saf su olmayacagi i¢in her su ve
ortam degismektedir. Deniz seviyesi listiinde de kaynama noktas: diistiktiir. Bu agidan pratik
gercek ile teorik bilimsel farkli olmaktadir.

Uriin elde etmek icin Suyun Kullanilmasi

Water requirement per tonne of food product
Global average water footprint of food production, which includes water requirements across its full supply chain
and the quantity of freshwater pollution as a result of preduction
Chicken meat _ 4,328
Cil creps _ 2,364 m?
Cereals _ 1.644 m?
Milk - 1,020 m?*
Fruits - 962 v
Starchy roots . 387 m?
Vegalables l 322 m?
'.')'A.-gnr crops I 197 m?#
om? 2000m® 4000m* 6000m® 8000m® 10,000 m* 12,000 m® 14,000 m?
Sourca:” Mekonnen, M M. and Hoakstra, ALY, (2012)

Grafik/Sekil 4: Su kullanim, iiriin elde etmek igin kullanilan su

Bir¢ok nehrin yaninda kuru ve ¢iplak arazilerin olmasi, tarim yerine suyun bir bakima tarlalar
yikama iglemi yapilmaktadir.

Unutmamak gerekir ki, hayvancilik igin bunlart besleyecek bitkiler de yetistirilmelidir.
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For drinking

The human body contains from 55% to 78% water, depending on body size..% To function properly, the body requires between
one and seven liters (0.22 and 1.54 imp gal; 0.26 and 1.85 U.S. gal)ctationneeded] of water per day to avoid dehydration; the precise
amount depends on the level of activity, temperature, humidity, and other factors. Most of this is ingested through foods or
beverages other than drinking straight water. It is not clear how much water intake is needed by healthy people, though the British
Dietetic Association advises that 2.5 liters of total water daily is the minimum to maintain proper hydration, including 1.8 liters (6
to 7 glasses) obtained directly from beverages.! Medical literature favors a lower consumption, typically 1 liter of water for an
average male, excluding extra requirements due to fluid loss from exercise or warm weather.82

Healthy kidneys can excrete 0.8 to 1 liter of water per hour, but stress such as exercise can reduce this amount. People can drink
far more water than necessary while exercising, putting them at risk of water intoxication (hyperhydration), which can be
fatal.®2%4 The popular claim that "a person should consume eight glasses of water per day" seems to have no real basis in
science.® Studies have shown that extra water intake, especially up to 500 milliliters (18 imp fl oz; 17 U.S. fl 0z) at mealtime was
associated with weight loss, [ESIE7IBEIENN0IN Adequate fluid intake is helpful in preventing constipation.'*?

An original recommendation for water intake in 1945 by the Food and Nutrition Board of the United States National Research
Council read: "An ordinary standard for diverse persons is 1 milliliter for each calorie of food. Most of this quantity is contained in
prepared foods."®! The latest dietary reference intake report by the United States National Research Council in general
recommended, based on the median total water intake from US survey data (including food sources): 3.7 liters (0.81 imp gal;
0.98 U.S. gal) for men and 2.7 liters (0.59 imp gal; 0.71 U.S. gal) of water total for women, noting that water contained in food
provided approximately 19% of total water intake in the survey.®4

Specifically, pregnant and breastfeeding women need additional fluids to stay hydrated. The Institute of Medicine (US)
recommends that, on average, men consume 3 liters (0.66 imp gal; 0.79 U.S. gal) and women 2.2 liters (0.48 imp gal;
0.58 U.S. gal); pregnant women should increase intake to 2.4 liters (0.53 imp gal; 0.63 U.S. gal) and breastfeeding women should
get 3 liters (12 cups), since an especially large amount of fluid is lost during nursing.”*® Also noted is that normally, about 20% of
water intake comes from food, while the rest comes from drinking water and beverages (caffeinated included). Water is excreted
from the body in multiple forms; through urine and feces, through sweating, and by exhalation of water vapor in the breath. With
physical exertion and heat exposure, water loss will increase and daily fluid needs may increase as well.

Humans require water with few impurities. Common impurities include metal salts and oxides, including copper, iron, calcium and
lead,”®® and/or harmful bacteria, such as Vibrio. Some solutes are acceptable and even desirable for taste enhancement and to
provide needed electrolytes.”

The single largest (by volume) freshwater resource suitable for drinking is Lake Baikal in Siberia.

Yorum

Belirli oranda siv1 gereksinimi, her bireyin bedeni 6tesinde, yasam hizi ve bircok faktor ile
ilintilidir. Bobregin s1vi dengesini ayarlamasi ile bu sorun olmadigi goriilmektedir. Dolayisiyla
bobreklerin etkin ve verimli ¢alismasi ile denge olusmaktadir.

Su ile birlikte alinan elektrolitlerin dnemi de belirgindir. Bunlar1 miktar olarak alma 6tesinde
bir dengesi oldugu da bilinmelidir. Kalsiyum iki degerlikli ve tiim kasilmalar dahil, kemik
yapisinda da olur. Bu agidan serbest elektrolit olarak, bir madde ile bagh yaninda kemikte bir
coziilmez depo olusturur. Hiicre icinde ise Magnezyum, bunlarin yaninda Fosfor ve Cinko,
hatta ¢ozlilmemesi icin Flor onemlidir. Kisaca fosfor ile kalsiyum birlikte ele alinmalidir.
Sonugta bir su i¢indeki Na, K disinda digerleri de bir dengede olmalidir.

Tiim bunlarin yaninda, genel listeden degil, hekimlik ve diyetisyenlerin etkin olmasi, hemsire
boyutu da isin i¢ine katilmas1 gereklidir. Metabolizma boyutu ile de ¢oklu bir uzmanlik konusu
olmaktadir.

Washing

The propensity of water to form solutions and emulsions is useful in various washing processes. Washing is also an important

component of several aspects of personal body hygiene. Most of the personal water use is due to showering, doing
the laundry and dishwashing, reaching hundreds of liters per day per person in developed countries.

Yorum

Birgok memlekette arabalarin yikanmasi daha 6nemli sarfiyat olarak ele alinmaktadir. Bir espri
olarak, Amerika’da zenginin arabasi yikanir, fakirin arabasini ise yagmur yikar denilir.

Insanlarin yikanmasi da farklidir. Ulkemizde bas ve beden birliktedir, timii yikanir ve
durulanir. Bat1 Ulkelerinde beden ayri yikanir ve sadece dus alinmasi yeterli goriiliir. Bazi
yerlerde de kiivete sabun/dus jeli konulur ve istirahat edilir, sonra da kurulanir, durulanma gerek
duyulmaz. Bu agidan kiiltiirlere gore farkli yikanma usulleri vardir. Bazi yerlerde ise sadece
silinme yeterli goriilmektedir.

Transportation

The use of water for transportation of materials through rivers and canals as well as the international shipping lanes is an important
part of the world economy.
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Yorum

Su yolu ile, gemiler ile seyahatin daha ucuz olmasi ve dogrudan hat {izerinde gidilmesi ile,
tercih edilir. Bu ac¢idan ucuz ve etkin yol olarak yapilmaktadir. Bazi yerlerde yapilan kanallarin
da ekonomide etkin bir faydasi oldugu agiktir.

Chemical uses

Water is widely used in chemical reactions as a solvent or reactant and less commonly as a solute or catalyst. In inorganic
reactions, water is a common solvent, dissolving many ionic compounds, as well as other polar compounds such
as ammonia and compounds closely related to water. In organic reactions, it is not usually used as a reaction solvent, because it
does not dissolve the reactants well and is amphoteric (acidic and basic) and nucleophilic. Nevertheless, these properties are
sometimes desirable. Also, acceleration of Diels-Alder reactions by water has been observed. Supercritical water has recently
been a topic of research. Oxygen-saturated supercritical water combusts organic pollutants efficiently. Water vapor is used for
some processes in the chemical industry. An example is the production of acrylic acid from acrolein, propylene and
propane. 2200101192l The possible effect of water in these reactions includes the physical-, chemical interaction of water with the
catalyst and the chemical reaction of water with the reaction intermediates.

Yorum

Su, ¢oziicii olarak en etkin ve kullanilabilir olmaktadir. Yagli olanlar ve benzin i¢inde eriyenler
farklidir. Su, bi-fazik bir ¢ekim giicii olmasi ile elektrostatik dinamik bir sividir.

Durgun su i¢inde organik madde c¢iirtimesi ile olusan amonyum orani yagami tanimlamaktadir.
Bir durgun su, 6rnegin akvaryumda, nitrit ve nitrat dengesi kurulduktan sonra saglikli oldugu
sOylenebilir. Amonyum ise oldiiriictidiir.

Su dengesi olusmasinda, putrefiye bakteri yerine yogurt bakterilerinin durgun sularda,
barajlarda 6nemli yeri vardir. Canliligin 10-15 cm altinda olusmasi bu sayede olugmaktadir.

Heat exchange

Water and steam are a common fluid used for heat exchange, due to its availability and high heat capacity, both for cooling and
heating. Cool water may even be naturally available from a lake or the sea. It's especially effective to transport heat
through vaporization and condensation of water because of its large latent heat of vaporization. A disadvantage is that metals
commonly found in industries such as steel and copper are oxidized faster by untreated water and steam. In almost all thermal
power stations, water is used as the working fluid (used in a closed-loop between boiler, steam turbine, and condenser), and the
coolant (used to exchange the waste heat to a water body or carry it away by evaporation in a cooling tower). In the United States,
cooling power plants is the largest use of water.2%%!

In the nuclear power industry, water can also be used as a neutron moderator. In most nuclear reactors, water is both a coolant
and a moderator. This provides something of a passive safety measure, as removing the water from the reactor also slows the
nuclear reaction down. However other methods are favored for stopping a reaction and it is preferred to keep the nuclear core
covered with water so as to ensure adequate cooling.

Yorum

Suyun bir 6zelligi de gerek nem gerek bitkiler ile bir sicaklikta etkilesim olmaktadir Ormanlarin
daha serin olmasi, karbondioksiti ¢ekmesi ile nem ve yagmur c¢ekebilmektedir. Bu agidan
yesillik nemi ¢eker, 6zellikle sabah nemi bir¢ok bocek i¢in 6nemlidir.

Fire considerations

Water has a high heat of vaporization and is relatively inert, which makes it a good fire extinguishing fluid. The evaporation of
water carries heat away from the fire. It is dangerous to use water on fires involving oils and organic solvents because many
organic materials float on water and the water tends to spread the burning liquid.

Use of water in fire fighting should also take into account the hazards of a steam explosion, which may occur when water is used
on very hot fires in confined spaces, and of a hydrogen explosion, when substances which react with water, such as certain metals
or hot carbon such as coal, charcoal, or coke graphite, decompose the water, producing water gas.

The power of such explosions was seen in the Chernobyl disaster, although the water involved did not come from fire-fighting at
that time the reactor's own water cooling system. A steam explosion occurred when the extreme overheating of the core caused
water to flash into steam. A hydrogen explosion may have occurred as a result of a reaction between steam and hot zirconium.
Some metallic oxides, most notably those of alkali metals and alkaline earth metals, produce so much heat on reaction with water
that a fire hazard can develop. The alkaline earth oxide guicklime is a mass-produced substance that is often transported in paper
bags. If these are soaked through, they may ignite as their contents react with water.2%4

Yorum

Su sondiiriicii olarak bazi kimyasallarda kullanilmaz. Ayrica bazi teknik malzemeleri
sondiirmek i¢in su kullanilmasi onlar1 bozacaktir.

Su ile sondiiriilemeyecek olanlar mutlaka bilgilendirme ve yangin sondiiriicii olmalidir. Her
mutfakta tercih edilen, 6kg biiyiik ve 6zel yandin sondiiriicii olmalidir, tercih toz degil, gazdir.
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Recreation

Humans use water for many recreational purposes, as well as for exercising and for sports. Some of these include
swimming, waterskiing, boating, surfing and diving. In addition, some sports, like ice hockey and ice skating, are played on ice.
Lakesides, beaches and water parks are popular places for people to go to relax and enjoy recreation. Many find the sound and
appearance of flowing water to be calming, and fountains and other water features are popular decorations. Some keep fish and
other flora and fauna inside aquariums or ponds for show, fun, and companionship. Humans also use water for snow sports
i.e. skiing, sledding, snowmobiling or snowboarding, which require the water to be frozen.

Yorum

Su, ayn1 zamanda sosyal agidan da bir tatil ve dinlenme boyutudur. Bunlarin faydalanilmasi
icin, su kenarlarinda 6zel tatil yerleri ve imkanlar yaratilmalidir.

Daglarda olan kar, buz, kayak ve diger spor imkanlar1 da dikkate alinmalidir.

Water industry

The water industry provides drinking water and wastewater services (including sewage treatment) to households and
industry. Water supply facilities include water wells, cisterns for rainwater harvesting, water supply networks, and water
purification facilities, water tanks, water towers, water pipes including old aqueducts. Atmospheric water generators are in
development.

Drinking water is often collected at springs, extracted from artificial borings (wells) in the ground, or pumped from lakes and rivers.
Building more wells in adequate places is thus a possible way to produce more water, assuming the aquifers can supply an
adequate flow. Other water sources include rainwater collection. Water may require purification for human consumption. This may
involve the removal of undissolved substances, dissolved substances and harmful microbes. Popular methods are filtering with
sand which only removes undissolved material, while chlorination and boiling kill harmful microbes. Distillation does all three
functions. More advanced techniques exist, such as reverse osmosis. Desalination of abundant seawater is a more expensive
solution used in coastal arid climates.

The distribution of drinking water is done through municipal water systems, tanker delivery or as bottled water. Governments in
many countries have programs to distribute water to the needy at no charge.

Reducing usage by using drinking (potable) water only for human consumption is another option. In some cities such as Hong
Kong, seawater is extensively used for flushing toilets citywide in order to conserve freshwater resources.

Polluting water may be the biggest single misuse of water; to the extent that a pollutant limits other uses of the water, it becomes
a waste of the resource, regardless of benefits to the polluter. Like other types of pollution, this does not enter standard accounting
of market costs, being conceived as externalities for which the market cannot account. Thus other people pay the price of water
pollution, while the private firms' profits are not redistributed to the local population, victims of this
pollution. Pharmaceuticals consumed by humans often end up in the waterways and can have detrimental effects on aquatic life
if they bioaccumulate and if they are not biodegradable.

Municipal and industrial wastewater are typically treated at wastewater treatment plants. Mitigation of polluted surface runoff is
addressed through a variety of prevention and treatment techniques. (See Surface runoff#Mitigation and treatment.)

Yorum

Yiizme havuzlarinda klor yerine ozon kullanilmali, bu sekilde bir¢cok yerdeki plastik
malzemenin bozulmasi dnlenmektedir. Bunun 6tesinde de ozon yine yliksek diizeyde degil,
dozu azaltilacak sekilde olmalidir.

Industrial applications

Many industrial processes rely on reactions using chemicals dissolved in water, suspension of solids in water slurries or using
water to dissolve and extract substances, or to wash products or process equipment. Processes such as mining, chemical
pulping, pulp bleaching, paper manufacturing, textile production, dyeing, printing, and cooling of power plants use large amounts
of water, requiring a dedicated water source, and often cause significant water pollution.

Water is used in power generation. Hydroelectricity is electricity obtained from hydropower. Hydroelectric power comes from water
driving a water turbine connected to a generator. Hydroelectricity is a low-cost, non-polluting, renewable energy source. The
energy is supplied by the motion of water. Typically a dam is constructed on a river, creating an artificial lake behind it. Water
flowing out of the lake is forced through turbines that turn generators.

Pressurized water is used in water blasting and water jet cutters. Also, high pressure water guns are used for precise cutting. It
works very well, is relatively safe, and is not harmful to the environment. It is also used in the cooling of machinery to prevent
overheating, or prevent saw blades from overheating.

Water is also used in many industrial processes and machines, such as the steam turbine and heat exchanger, in addition to its
use as a chemical solvent. Discharge of untreated water from industrial uses is pollution. Pollution includes discharged solutes
(chemical pollution) and discharged coolant water (thermal pollution). Industry requires pure water for many applications and
utilizes a variety of purification techniques both in water supply and discharge.

Yorum

Su, olan yerlerde yasam olacaktir.

Su ayrica endiistride ilk kullanilan gii¢, su buhar1 olmustur. Bu yine farkli boyutlarda
kullanilmaktadir.
Food processing

Boiling, steaming, and simmering are popular cooking methods that often require immersing food in water or its gaseous state,
steam.l2%! Water is also used for dishwashing. Water also plays many critical roles within the field of food science.
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Solutes such as salts and sugars found in water affect the physical properties of water. The boiling and freezing points of water
are affected by solutes, as well as air pressure, which is in turn affected by altitude. Water boils at lower temperatures with the
lower air pressure that occurs at higher elevations. One mole of sucrose (sugar) per kilogram of water raises the boiling point of
water by 0.51 °C (0.918 °F), and one mole of salt per kg raises the boiling point by 1.02 °C (1.836 °F); similarly, increasing the
number of dissolved particles lowers water's freezing point.[%!

Solutes in water also affect water activity that affects many chemical reactions and the growth of microbes in food.2°” Water
activity can be described as a ratio of the vapor pressure of water in a solution to the vapor pressure of pure water.2%! Solutes in
water lower water activity—this is important to know because most bacterial growth ceases at low levels of water activity.2°” Not
only does microbial growth affect the safety of food, but also the preservation and shelf life of food.

Water hardness is also a critical factor in food processing and may be altered or treated by using a chemical ion exchange system.
It can dramatically affect the quality of a product, as well as playing a role in sanitation. Water hardness is classified based on
concentration of calcium carbonate the water contains. Water is classified as soft if it contains less than 100 mg/l (UK)2%! or less
than 60 mg/l (US).%!

According to a report published by the Water Footprint organization in 2010, a single kilogram of beef requires 15 thousand liters
(3.3x10% imp gal; 4.0x10° U.S. gal) of water; however, the authors also make clear that this is a global average and circumstantial
factors determine the amount of water used in beef production./22!

Yorum

Tuzlu veya sekerli suyun 6zellikleri degismektedir. Bu agidan su ile birlikte bazi esyalarin, tibbi
malzemelerin sterilize edilmesi, yiyeceklerin konserve olmast gibi bircok islerde
kullanilmaktadir. Bu agidan dikkat edilecek, su ve maddenin birlikte uyum iginde olacagi ve
buna gore yapilanma gerekir.

Konserve yaparken uzun siire yiiksek 1sida tutulmasi, sporlu bakterileri oldiirmekte ve
bozulmay1 onlemektedir. Tursu yaptiktan sonra da bozulma degil, islemin biyolojik olarak
durmasi i¢in kapali, basinglt sistem faydali olmaktadir.

Medical use

Water for injection is on the World Health Organization's list of essential medicines.!

Distribution in nature

In the universe

Much of the universe's water is produced as a byproduct of star formation. The formation of stars is accompanied by a strong
outward wind of gas and dust. When this outflow of material eventually impacts the surrounding gas, the shock waves that are
created compress and heat the gas. The water observed is quickly produced in this warm dense gas.2t3

On 22 July 2011, a report described the discovery of a gigantic cloud of water vapor containing "140 trillion times more water than
all of Earth's oceans combined" around a guasar located 12 billion light years from Earth. According to the researchers, the
"discovery shows that water has been prevalent in the universe for nearly its entire existence". 1141113

Water has been detected in interstellar clouds within our galaxy, the Milky Way.218 Water probably exists in abundance in other
galaxies, too, because its components, hydrogen, and oxygen, are among the most abundant elements in the universe. Based
on models of the formation and evolution of the Solar System and that of other star systems, most other planetary systems are
likely to have similar ingredients.

Yorum
Igecek suyun sise sularinda olan kapaklara gore ayirimi yapilmaktadir.

Su, bizim Diinyamiz disinda da vardir. Birgok yildizda su, sicak nedeni ile buhar seklinde
gozlenmektedir.

Water vapor
Water is present as vapor in:

e  Atmosphere of the Sun: in detectable trace amounts:Z

e Atmosphere of Mercury: 3.4%, and large amounts of water in Mercury's exosphere**®

e  Atmosphere of Venus: 0.002921%

e  Earth's atmosphere: =0.40% over full atmosphere, typically 1-4% at surface; as well as that of the Moon in trace
amountst2

e  Atmosphere of Mars: 0.03%224

e  Atmosphere of Ceres!*??

e  Atmosphere of Jupiter: 0.0004%"2% — in ices only; and that of its moon Europa?%

e Atmosphere of Saturn — in ices only; Enceladus: 91%"2% and Dione (exosphere)lcitation needed]

e  Atmosphere of Uranus — in trace amounts below 50 bar

e  Atmosphere of Neptune — found in the deeper layersi*2®!

e  Extrasolar planet atmospheres: including those of HD 189733 b*? and HD 209458 b,*28l Tau Bodtis b,22% HAT-P-

11b,12300131 X5-1h, WASP-12b, WASP-17b, and WASP-19b.132]

e  Stellar atmospheres: not limited to cooler stars and even detected in giant hot stars such as Betelgeuse, Mu
Cephei, Antares and Arcturus. 1321133
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e  Circumstellar disks: including those of more than half of T Tauri stars such as AA Tauri*® as well as TW
Hydrae, 234135 |RC +102161%% and APM 08279+5255,11411151 vy Canis Majoris and S Persei .33

Yorum

Yildizlarin atmosferinde su vardir ama canli olduguna dair bir kanit yoktur, yalniz Diinya
boyutunda eklemesi ile yasanabilir boyutlardan s6z edilebilir, bir genetik canli gitmedikge
onlarda yasam beklenmez. Bizden gegis olmalidir.

Liquid water

Liquid water is present on Earth, covering 71% of its surface.®! Liquid water is also occasionally present in small amounts on
Mars 237 Scientists believe liquid water is present in the Saturnian moons of Enceladus, as a 10-kilometre thick ocean
approximately 3040 kilometres below Enceladus' south polar surface, 238139 and Titan, as a subsurface layer, possibly mixed
with ammonia.**% Jupiter's moon Europa has surface characteristics which suggest a subsurface liquid water ocean.**Y Liquid
water may also exist on Jupiter's moon Ganymede as a layer sandwiched between high pressure ice and rock.242!

Yorum

Bazi uydularda da su sivi olarak gozlenmektedir, Mars gibi olanlarda da daha derinde
gizlendigi, yiizeyde ise jeolojik olarak su asinmasi goriilmektedir.

Water ice
e  Mars: under the regolith and at the poles. /431441
e  Earth-Moon system: mainly as ice sheets on Earth and in Lunar craters and volcanic rocks2*! NASA reported the
detection of water molecules by NASA's Moon Mineralogy Mapper aboard the Indian Space Research Organization's
Chandrayaan-1 spacecraft in September 2009.24¢!
Ceresl1471148][149]
Jupiter's moons: Europa's surface and also that of Ganymede** and Callisto!*>!/1*52
Saturn: in the planet's ring system™>® and on the surface and mantle of Titan*> and Enceladus!*>®
Pluto—Charon system252!

e Comets**957 and other related Kuiper belt and Oort cloud objects58!
And is also likely present on:

e  Mercury's polesis¥
e Tethys*®
Yorum

Buz da donmus su, yine bir su varlig1, yasanabilecek ortamdan s6z edilebilir.

Exotic forms

Water and other volatiles probably comprise much of the internal structures of Uranus and Neptune and the water in the deeper
layers may be in the form of ionic water in which the molecules break down into a soup of hydrogen and oxygen ions, and deeper
still as superionic water in which the oxygen crystallises but the hydrogen ions float about freely within the oxygen lattice. 251!

Yorum

Su molekiillerinin iyon seklinde de olmasi gdzlenmistir.

Water and planetary habitability

The existence of liquid water, and to a lesser extent its gaseous and solid forms, on Earth are vital to the existence of life on
Earth as we know it. The Earth is located in the habitable zone of the Solar System; if it were slightly closer to or farther from
the Sun (about 5%, or about 8 million kilometers), the conditions which allow the three forms to be present simultaneously would
be far less likely to exist. /16211631

Earth's gravity allows it to hold an atmosphere. Water vapor and carbon dioxide in the atmosphere provide a temperature buffer
(areenhouse effect) which helps maintain a relatively steady surface temperature. If Earth were smaller, a thinner atmosphere
would allow temperature extremes, thus preventing the accumulation of water except in polar ice caps (as on Mars).citaton needed]
The surface temperature of Earth has been relatively constant through geologic time despite varying levels of incoming solar
radiation (insolation), indicating that a dynamic process governs Earth's temperature via a combination of greenhouse gases and
surface or atmospheric albedo. This proposal is known as the Gaia hypothesis. [tation needed]

The state of water on a planet depends on ambient pressure, which is determined by the planet's gravity. If a planet is sufficiently
massive, the water on it may be solid even at high temperatures, because of the high pressure caused by gravity, as it was
observed on exoplanets Gliese 436 b*% and GJ 1214 b.183

Law, politics, and crisis

Water politics is politics affected by water and water resources. For this reason, water is a strategic resource in the globe and an
important element in many political conflicts. It causes health impacts and damage to biodiversity.

Access to safe drinking water has improved over the last decades in almost every part of the world, but approximately one billion
people still lack access to safe water and over 2.5 billion lack access to adequate sanitation.®! However, some observers have
estimated that by 2025 more than half of the world population will be facing water-based vulnerability.2¢Z A report, issued in
November 2009, suggests that by 2030, in some developing regions of the world, water demand will exceed supply by 50%.158!
1.6 billion people have gained access to a safe water source since 1990.25% The proportion of people in developing countries with
access to safe water is calculated to have improved from 30% in 197027 to 71% in 1990, 79% in 2000 and 84% in 2004. 168
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A 2006 United Nations report stated that "there is enough water for everyone", but that access to it is hampered by
mismanagement and corruption.2” In addition, global initiatives to improve the efficiency of aid delivery, such as the Paris
Declaration on Aid Effectiveness, have not been taken up by water sector donors as effectively as they have in education and
health, potentially leaving multiple donors working on overlapping projects and recipient governments without empowerment to
act.k2d

The authors of the 2007 Comprehensive Assessment of Water Management in Agriculture cited poor governance as one reason
for some forms of water scarcity. Water governance is the set of formal and informal processes through which decisions related
to water management are made. Good water governance is primarily about knowing what processes work best in a particular
physical and socioeconomic context. Mistakes have sometimes been made by trying to apply 'blueprints' that work in the
developed world to developing world locations and contexts. The Mekong river is one example; a review by the International Water
Management Institute of policies in six countries that rely on the Mekong river for water found that thorough and transparent cost-
benefit analyses and environmental impact assessments were rarely undertaken. They also discovered that Cambodia's draft
water law was much more complex than it needed to be. 27!

The UN World Water Development Report (WWDR, 2003) from the World Water Assessment Program indicates that, in the next
20 years, the quantity of water available to everyone is predicted to decrease by 30%. 40% of the world's inhabitants currently
have insufficient fresh water for minimal hygiene. More than 2.2 million people died in 2000 from waterborne diseases (related to
the consumption of contaminated water) or drought. In 2004, the UK charity WaterAid reported that a child dies every 15 seconds
from easily preventable water-related diseases; often this means lack of sewage disposal.[tation needed]

Organizations concerned with water protection include the International Water Association (IWA), WaterAid, Water 1st, and the
American Water Resources Association. The International Water Management Institute undertakes projects with the aim of using
effective water management to reduce poverty. Water related conventions are United Nations Convention to Combat
Desertification (UNCCD), International Convention for the Prevention of Pollution from Ships, United Nations Convention on the
Law of the Sea and Ramsar Convention. World Day for Water takes place on 22 March*”# and World Oceans Day on 8 June.%!
In culture

Yorum
Su, toplum, tutumlar ve medeniyet agisindan ¢ok énemli oldugu giderek artmaktadir.

Art and activism

Painter and activist Fredericka Foster curated The Value of Water, at the Cathedral of St. John the Divine in New York
City,*82 which anchored a year long initiative by the Cathedral on our dependence on water.[281284 The |argest exhibition to ever
appear at the Cathedral,*®it featured over forty artists, including Jenny Holzer, Robert Longo, Mark Rothko, William
Kentridge, April _ Gornik, Kiki _Smith, Pat _ Steir, William _Kentridge, Alice Dalton _Brown, Teresita _Fernandez and Bill
Viola.1881187 The Think About Water water advocacy website was created by Foster to highlight artists who use water as their
subject or medium.

Dihydrogen monoxide parody

Water's technically correct but rarely used chemical name, "dihydrogen monoxide", has been used in a series
of hoaxes and pranks that mock scientific illiteracy. This began in 1983, when an April Fools' Day article appeared in a newspaper
in Durand, Michigan. The false story consisted of safety concerns about the substance.*&!

Yorum

Su bir¢ok sanatsal eserde konu edilmektedir. Ayrica hemen her doga fotografinda arka planda
bir su, selale veya cesme vardir. Ayrica cesmelere dilek atarak bir kutsallik kazandirilmaktadir.
Bu paralar ayn1 zamanda 6nemli gelir kaynag1 da oldugu unutulmamalidir.

Kisaca su resim ve sanat boyutunda da 6nemli bir detaydir.

Bazi uzay hikayelerinde gizli bir boyut kazandirmak i¢in, di-hidrojen monoksit denilmesi de
ayr1 bir 6zellik katmaktadir.

Properties of water. Wikipedia3

Water (H,O) is a polar inorganic compound that is at room temperature a tasteless and odorless liquid, which is nearly colorless
apart from an_inherent hint of blue. It is by far the most studied chemical compound®® and is described as the
"universal solvent"® and the "solvent of life."2% It is the most abundant substance on the surface of Earth?) and the only common
substance to exist as a solid, liquid, and gas on Earth's surface.’?? It is also the third most abundant molecule in the universe
(behind molecular hydrogen and carbon monoxide).’2

Water molecules form hydrogen bonds with each other and are strongly polar. This polarity allows it to dissociate ions in salts and
bond to other polar substances such as alcohols and acids, thus dissolving them. Its hydrogen bonding causes its many unique
properties, such as having a solid form less dense than its liquid form,< a relatively high boiling point of 100 °C for its molar mass,
and a high heat capacity.

Water is amphoteric, meaning that it can exhibit properties of an acid or a base, depending on the pH of the solution that it is in;
it readily produces both H and OH” ions.l! Related to its amphoteric character, it undergoes self-ionization. The product of
the activities, or approximately, the concentrations of H* and OH™ is a constant, so their respective concentrations are inversely
proportional to each other.2!

Physical properties

Water is the chemical substance with chemical formula H,O; one molecule of water has two hydrogen atoms covalently bonded to
a single oxygen atom.2? Water is a tasteless, odorless liquid at ambient temperature and pressure. Liquid water has
weak absorption bands at wavelengths of around 750 nm which cause it to appear to have a blue colour.! This can easily be
observed in a water-filled bath or wash-basin whose lining is white. Large ice crystals, as in glaciers, also appear blue.
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Under standard conditions, water is primarily a liquid, unlike other analogous hydrides of the oxygen family, which are generally
gaseous. This unique property of water is due to hydrogen bonding. The molecules of water are constantly moving concerning
each other, and the hydrogen bonds are continually breaking and reforming at timescales faster than 200 femtoseconds
(2 x 107" seconds).2®! However, these bonds are strong enough to create many of the peculiar properties of water, some of which
make it integral to life.

Water, ice, and vapour

Within the Earth's atmosphere and surface, the liquid phase is the most common and is the form that is generally denoted by the
word "water". The solid phase of water is known as ice and commonly takes the structure of hard, amalgamated crystals, such
as ice cubes, or loosely accumulated granular crystals, like snow. Aside from common hexagonal crystalline ice, other crystalline
and amorphous phases of ice are known. The gaseous phase of water is known as water vapor (or steam). Visible steam and
clouds are formed from minute droplets of water suspended in the air.

Water also forms a supercritical fluid. The critical temperature is 647 K and the critical pressure is 22.064 MPa. In nature this only
rarely occurs in extremely hostile conditions. A likely example of naturally occurring supercritical water is in the hottest parts of
deep water hydrothermal vents, in which water is heated to the critical temperature by volcanic plumes and the critical pressure
is caused by the weight of the ocean at the extreme depths where the vents are located. This pressure is reached at a depth of
about 2200 meters: much less than the mean depth of the ocean (3800 meters). 28!

Heat capacity and heats of vaporization and fusion

Water has a very high specific heat capacity of 4184 J/(kg-K) at 25 °C — the second-highest among all the heteroatomic species
(after ammonia), as well as a high heat of vaporization (40.65 kJ/mol or 2257 kJ/kg at the normal boiling point), both of which are
a result of the extensive hydrogen bonding between its molecules. These two unusual properties allow water to moderate
Earth's climate by buffering large fluctuations in temperature. Most of the additional energy stored in the climate system since
1970 has accumulated in the oceans.2?

The specific enthalpy of fusion (more commonly known as latent heat) of water is 333.55 kJ/kg at 0 °C: the same amount of energy
is required to melt ice as to warm ice from —160 °C up to its melting point or to heat the same amount of water by about 80 °C. Of
common substances, only that of ammonia is higher. This property confers resistance to melting on the ice of glaciers and drift
ice. Before and since the advent of mechanical refrigeration, ice was and still is in common use for retarding food spoilage.

The specific heat capacity of ice at =10 °C is 2030 J/(kg-K)2 and the heat capacity of steam at 100 °C is 2080 J/(kg-K).2
Density of water and ice

The density of water is about 1 gram per cubic centimetre (62 Ib/cu ft): this relationship was originally used to define the
gram.B% The density varies with temperature, but not linearly: as the temperature increases, the density rises to a peak at 3.98 °C
(39.16 °F) and then decreases;E! this is unusual.l? Regular, hexagonal ice is also less dense than liquid water—upon freezing,
the density of water decreases by about 9%.54¢!

These effects are due to the reduction of thermal motion with cooling, which allows water molecules to form more hydrogen bonds
that prevent the molecules from coming close to each other.22 While below 4 °C the breakage of hydrogen bonds due to heating
allows water molecules to pack closer despite the increase in the thermal motion (which tends to expand a liquid), above 4 °C
water expands as the temperature increases.*!! Water near the boiling point is about 4% less dense than water at 4 °C (39 °F).241
Under increasing pressure, ice undergoes a number of transitions to other polymorphs with higher density than liquid water, such

as ice ll, ice lll, high-density amorphous ice (HDA), and very-high-density amorphous ice (VHDA).5!26!
\J

Temperature distribution in a lake in summer and winter

The unusual density curve and lower density of ice than of water is vital to life—if water were most dense at the freezing point,
then in winter the very cold water at the surface of lakes and other water bodies would sink, lakes could freeze from the bottom
up, and all life in them would be killed.2# Furthermore, given that water is a good thermal insulator (due to its heat capacity), some
frozen lakes might not completely thaw in summer.2% The layer of ice that floats on top insulates the water below.2” Water at
about 4 °C (39 °F) also sinks to the bottom, thus keeping the temperature of the water at the bottom constant (see diagram).24
Density of saltwater and ice

. _ I
1020 1020 1022 1023 1024 1025 1026 1027 1028

Sea-surface density [kg m 'll
WOA surface density
The density of saltwater depends on the dissolved salt content as well as the temperature. Ice still floats in the oceans, otherwise,
they would freeze from the bottom up. However, the salt content of oceans lowers the freezing point by about
1.9 °CE8l (see here for explanation) and lowers the temperature of the density maximum of water to the former freezing point at
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0 °C. This is why, in ocean water, the downward convection of colder water is not blocked by an expansion of water as it becomes
colder near the freezing point. The oceans' cold water near the freezing point continues to sink. So creatures that live at the bottom
of cold oceans like the Arctic Ocean generally live in water 4 °C colder than at the bottom of frozen-over fresh water lakes and
rivers.

As the surface of saltwater begins to freeze (at —1.9 °CE8 for normal salinity seawater, 3.5%) the ice that forms is essentially salt-
free, with about the same density as freshwater ice. This ice floats on the surface, and the salt that is "frozen out" adds to
the salinity and density of the seawater just below it, in a process known as brine rejection. This denser saltwater sinks by
convection and the replacing seawater is subject to the same process. This produces essentially freshwater ice at —1.9 °CE® on
the surface. The increased density of the seawater beneath the forming ice causes it to sink towards the bottom. On a large scale,
the process of brine rejection and sinking cold salty water results in ocean currents forming to transport such water away from the
Poles, leading to a global system of currents called the thermohaline circulation.

Yorum

Suyun tuz ve 1s1 durumuna gore fiziksel Ozellikleri farkli olmaktadir, bu bir dinamizm
gecirmektedir. Elektron yapist dinamizm ile esnekligin aktif oldugu aciktir.

Soguk su en altta arti4 derece ile baliklar yasamaktadir. Cok sicak ortamda da iist ve alt bolgede
farkli 1s1, i¢ dalga ile sicaklik alta inmez. Bu agidan alt zeminin sicaklik gérmesi, ilk bahar ve
sonbaharda olmaktadir.

Miscibility and condensation

Water is miscible with many liquids, including ethanol in all proportions. Water and most oils are immiscible usually forming layers
according to increasing density from the top. This can be predicted by comparing the polarity. Water being a relatively polar
compound will tend to be miscible with liquids of high polarity such as ethanol and acetone, whereas compounds with low polarity
will tend to be immiscible and poorly soluble such as with hydrocarbons.

As a gas, water vapor is completely miscible with air. On the other hand, the maximum water vapor pressure that is
thermodynamically stable with the liquid (or solid) at a given temperature is relatively low compared with total atmospheric
pressure. For example, if the vapor's partial pressure is 2% of atmospheric pressure and the air is cooled from 25 °C, starting at
about 22 °C water will start to condense, defining the dew point, and creating fog or dew. The reverse process accounts for the
fog burning off in the morning. If the humidity is increased at room temperature, for example, by running a hot shower or a bath,
and the temperature stays about the same, the vapor soon reaches the pressure for phase change and then condenses out as
minute water droplets, commonly referred to as steam.

A saturated gas or one with 100% relative humidity is when the vapor pressure of water in the air is at equilibrium with vapor
pressure due to (liquid) water; water (or ice, if cool enough) will fail to lose mass through evaporation when exposed to saturated
air. Because the amount of water vapor in the air is small, relative humidity, the ratio of the partial pressure due to the water vapor
to the saturated partial vapor pressure, is much more useful. Vapor pressure above 100% relative humidity is called super-
saturated and can occur if the air is rapidly cooled, for example, by rising suddenly in an updraft.

Vapor pressure

Compressibility

The compressibility of water is a function of pressure and temperature. At 0 °C, at the limit of zero pressure, the compressibility
is 5.1x107° Pa™". At the zero-pressure limit, the compressibility reaches a minimum of 4.4x107'° Pa™" around 45 °C before
increasing again with increasing temperature. As the pressure is increased, the compressibility decreases, being 3.9x107"° Pa™" at
0 °C and 100 megapascals (1,000 bar).22

The bulk modulus of water is about 2.2 GPa.X2 The low compressibility of non-gases, and of water in particular, leads to their
often being assumed as incompressible. The low compressibility of water means that even in the deep oceans at 4 km depth,
where pressures are 40 MPa, there is only a 1.8% decrease in volume.“%

The bulk modulus of water ice ranges from 11.3 GPa at 0 K up to 8.6 GPa at 273 K.“!! The large change in the compressibility of
ice as a function of temperature is the result of its relatively large thermal expansion coefficient compared to other common solids.
Triple point

The temperature and pressure at which ordinary solid, liquid, and gaseous water coexist in equilibrium is a triple point of water.
Since 1954, this point had been used to define the base unit of temperature, the kelvin“?*l put, starting in 2019, the kelvin is now
defined using the Boltzmann constant, rather than the triple point of water.%4!

Due to the existence of many polymorphs (forms) of ice, water has other triple points, which have either three polymorphs of ice
or two polymorphs of ice and liquid in equilibrium.8! Gustav Heinrich Johann Apollon Tammann in Géttingen produced data on
several other triple points in the early 20th century. Kamb and others documented further triple points in the 1960s, 4546147
Melting point

The melting point of ice is 0 °C (32 °F; 273 K) at standard pressure; however, pure liquid water can be supercooled well below
that temperature without freezing if the liquid is not mechanically disturbed. It can remain in a fluid state down to its
homogeneous nucleation point of about 231 K (=42 °C; -44 °F).“%! The melting point of ordinary hexagonal ice falls slightly under
moderately high pressures, by 0.0073 °C (0.0131 °F)/atm!™ or about 0.5 °C (0.90 °F)/70 atm!*% as the stabilization energy of
hydrogen bonding is exceeded by intermolecular repulsion, but as ice transforms into its polymorphs (see crystalline states of ice)
above 209.9 MPa (2,072 atm), the melting point increases markedly with pressure, i.e., reaching 355 K (82 °C) at 2.216 GPa
(21,870 atm) (triple point of Ice VII5Y),

Electrical properties

Electrical conductivity

Pure water containing no exogenous ions is an excellent insulator, but not even "deionized" water is completely free of ions. Water
undergoes auto-ionization in  the liquid state when two water molecules form one hydroxide anion (OH~
) and one hydronium cation (H3;O").

Because water is such a good solvent, it almost always has some solute dissolved in it, often a salt. If water has even a tiny
amount of such an impurity, then the ions can carry charges back and forth, allowing the water to conduct electricity far more
readily.

It is known that the theoretical maximum electrical resistivity for water is approximately 18.2 MQ-cm (182 kQ'm) at 25 °C.52 This
figure agrees well with what is typically seen on reverse osmosis, ultra-filtered and deionized ultra-pure water systems used, for
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instance, in semiconductor manufacturing plants. A salt or acid contaminant level exceeding even 100 parts per trillion (ppt) in
otherwise ultra-pure water begins to noticeably lower its resistivity by up to several kQ-m, [citaton needed]

In pure water, sensitive equipment can detect a very slight electrical conductivity of 0.05501 + 0.0001 uS/cm at 25.00 °C.52 Water
can also be electrolyzed into oxygen and hydrogen gases but in the absence of dissolved ions this is a very slow process, as very
little current is conducted. In ice, the primary charge carriers are protons (see proton conductor).52 Ice was previously thought to
have a small but measurable conductivity of 1x107'° S/cm, but this conductivity is now thought to be almost entirely from surface
defects, and without those, ice is an insulator with an immeasurably small conductivity.5!

Polarity and hydrogen bonding

An important feature of water is its polar nature. The structure has a bent molecular geometry for the two hydrogens from the
oxygen vertex. The oxygen atom also has two lone pairs of electrons. One effect usually ascribed to the lone pairs is that the H—
O-H gas-phase bend angle is 104.48°,*4 which is smaller than the typical tetrahedral angle of 109.47°. The lone pairs are closer
to the oxygen atom than the electrons sigma bonded to the hydrogens, so they require more space. The increased repulsion of
the lone pairs forces the O—H bonds closer to each other. 55

Another consequence of its structure is that water is a polar molecule. Due to the difference in electronegativity, a bond dipole
moment points from each H to the O, making the oxygen partially negative and each hydrogen partially positive. A large
molecular dipole, points from a region between the two hydrogen atoms to the oxygen atom. The charge differences cause water
molecules to aggregate (the relatively positive areas being attracted to the relatively negative areas). This attraction, hydrogen
bonding, explains many of the properties of water, such as its solvent properties.%

Although hydrogen bonding is a relatively weak attraction compared to the covalent bonds within the water molecule itself, it is
responsible for several of the water's physical properties. These properties include its relatively high melting and boiling point
temperatures: more energy is required to break the hydrogen bonds between water molecules. In contrast, hydrogen sulfide (H.S),
has much weaker hydrogen bonding due to sulfur's lower electronegativity. H,S is a gas at room temperature, despite hydrogen
sulfide having nearly twice the molar mass of water. The extra bonding between water molecules also gives liquid water a
large specific heat capacity. This high heat capacity makes water a good heat storage medium (coolant) and heat shield.
Cohesion and adhesion

Water molecules stay close to each other (cohesion), due to the collective action of hydrogen bonds between water molecules.
These hydrogen bonds are constantly breaking, with new bonds being formed with different water molecules; but at any given
time in a sample of liquid water, a large portion of the molecules are held together by such bonds.5

Water also has high adhesion properties because of its polar nature. On clean, smooth glass the water may form a thin film
because the molecular forces between glass and water molecules (adhesive forces) are stronger than the cohesive forces.cain
needed] |y piological cells and organelles, water is in contact with membrane and protein surfaces that are hydrophilic; that is,
surfaces that have a strong attraction to water. Irving Langmuir observed a strong repulsive force between hydrophilic surfaces.
To dehydrate hydrophilic surfaces—to remove the strongly held layers of water of hydration—requires doing substantial work
against these forces, called hydration forces. These forces are very large but decrease rapidly over a nanometer or less. 8 They
are important in biology, particularly when cells are dehydrated by exposure to dry atmospheres or to extracellular freezing.’s%
Surface tension

Water has an unusually high surface tension of 71.99 mN/m at 25 °C? which is caused by the strength of the hydrogen bonding
between water molecules.'Y This allows insects to walk on water.!

Capillary action

Because water has strong cohesive and adhesive forces, it exhibits capillary action.*? Strong cohesion from hydrogen bonding
and adhesion allows trees to transport water more than 100 m upward.*!

Water as a solvent

Presence of colloidal calcium carbonate from high concentrations of dissolved lime turns the water of Havasu Falls turquoise.
Water is an excellent solvent due to its high dielectric constant.l®®! Substances that mix well and dissolve in water are known
as hydrophilic ("water-loving") substances, while those that do not mix well with water are known as hydrophobic ("water-fearing")
substances.® The ability of a substance to dissolve in water is determined by whether or not the substance can match or better
the strong attractive forces that water molecules generate between other water molecules. If a substance has properties that do
not allow it to overcome these strong intermolecular forces, the molecules are precipitated out from the water. Contrary to the
common misconception, water and hydrophobic substances do not "repel”, and the hydration of a hydrophobic surface is
energetically, but not entropically, favorable.

When an ionic or polar compound enters water, it is surrounded by water molecules (hydration). The relatively small size of water
molecules (~ 3 angstroms) allows many water molecules to surround one molecule of solute. The partially negative dipole ends
of the water are attracted to positively charged components of the solute, and vice versa for the positive dipole ends.

In general, ionic and polar substances such as acids, alcohols, and salts are relatively soluble in water, and non-polar substances
such as fats and oils are not. Non-polar molecules stay together in water because it is energetically more favorable for the water
molecules to hydrogen bond to each other than to engage in van der Waals interactions with non-polar molecules.

An example of an ionic solute is table salt; the sodium chloride, NaCl, separates into Na* cations and CI~ anions, each being
surrounded by water molecules. The ions are then easily transported away from their crystalline lattice into solution. An example
of a nonionic solute is table sugar. The water dipoles make hydrogen bonds with the polar regions of the sugar molecule (OH
groups) and allow it to be carried away into solution.

Quantum tunneling

The guantum tunneling dynamics in water was reported as early as 1992. At that time it was known that there are motions which
destroy and regenerate the weak hydrogen bond by internal rotations of the substituent water monomers.*® On 18 March 2016,
it was reported that the hydrogen bond can be broken by quantum tunneling in the water hexamer. Unlike previously reported
tunneling motions in water, this involved the concerted breaking of two hydrogen bonds. Later in the same year, the discovery
of the quantum tunneling of water molecules was reported.”

Electromagnetic absorption

Water is relatively transparent to visible light, near ultraviolet light, and far-red light, but it absorbs most ultraviolet light, infrared
light, and microwaves. Most photoreceptors and photosynthetic pigments utilize the portion of the light spectrum that is
transmitted well through water. Microwave ovens take advantage of water's opacity to microwave radiation to heat the water inside
of foods. Water's light blue colour is caused by weak absorption in the red part of the visible spectrum. 268!

Structure

A single water molecule can participate in a maximum of four hydrogen bonds because it can accept two bonds using the lone
pairs on oxygen and donate two hydrogen atoms. Other molecules like hydrogen fluoride, ammonia, and methanol can also form
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hydrogen bonds. However, they do not show anomalous thermodynamic, kinetic or structural properties like those observed in
water because none of them can form four hydrogen bonds: either they cannot donate or accept hydrogen atoms, or there
are steric effects in bulky residues. In water, intermolecular tetrahedral structures form due to the four hydrogen bonds, thereby
forming an open structure and a three-dimensional bonding network, resulting in the anomalous decrease in density when cooled
below 4 °C. This repeated, constantly reorganizing unit defines a three-dimensional network extending throughout the liquid. This
view is based upon neutron scattering studies and computer simulations, and it makes sense in the light of the unambiguously
tetrahedral arrangement of water molecules in ice structures.

However, there is an alternative theory for the structure of water. In 2004, a controversial paper from Stockholm
University suggested that water molecules in the liquid state typically bind not to four but only two others; thus forming chains and
rings. The term "string theory of water" (which is not to be confused with the string theory of physics) was coined. These
observations were based upon X-ray absorption spectroscopy that probed the local environment of individual oxygen atoms. %
Molecular structure

The repulsive effects of the two lone pairs on the oxygen atom cause water to have a bent, notlinear, molecular
structure,” allowing it to be polar. The hydrogen-oxygen-hydrogen angle is 104.45°, which is less than the 109.47° for
ideal sp® hybridization. The valence bond theory explanation is that the oxygen atom's lone pairs are physically larger and
therefore take up more space than the oxygen atom's bonds to the hydrogen atoms. The molecular orbital theory explanation
(Bent's rule) is that lowering the energy of the oxygen atom's nonbonding hybrid orbitals (by assigning them more s character and
less p character) and correspondingly raising the energy of the oxygen atom's hybrid orbitals bonded to the hydrogen atoms (by
assigning them more p character and less s character) has the net effect of lowering the energy of the occupied molecular orbitals
because the energy of the oxygen atom's nonbonding hybrid orbitals contributes completely to the energy of the oxygen atom's
lone pairs while the energy of the oxygen atom's other two hybrid orbitals contributes only partially to the energy of the bonding
orbitals (the remainder of the contribution coming from the hydrogen atoms' 1s orbitals).

Chemical properties

Self-ionization

In liquid water there is some self-ionization giving hydronium ions and hydroxide ions.

Geochemistry

The action of water on rock over long periods of time typically leads to weathering and water erosion, physical processes that
convert solid rocks and minerals into soil and sediment, but under some conditions chemical reactions with water occur as well,
resulting in metasomatism or mineral hydration, a type of chemical alteration of a rock which produces clay minerals. It also occurs
when Portland cement hardens.

Water ice can form clathrate compounds, known as clathrate hydrates, with a variety of small molecules that can be embedded
in its spacious crystal lattice. The most notable of these is methane clathrate, 4 CH4-23H,0, naturally found in large quantities on
the ocean floor.

Acidity in nature

Reactions

Acid-base reactions

Ligand chemistry

Water in redox reactions

Electrolysis

History

Henry Cavendish showed that water was composed of oxygen and hydrogen in 1781.%2 The first decomposition of water into
hydrogen and oxygen, by electrolysis, was done in 1800 by English chemist William Nicholson and Anthony Carlisle. 2258 |n
1805, Joseph Louis Gay-Lussac and Alexander von Humboldt showed that water is composed of two parts hydrogen and one
part oxygen.4

Gilbert Newton Lewis isolated the first sample of pure heavy water in 1933.1%%!

The properties of water have historically been used to define various temperature scales. Notably, the Kelvin, Celsius, Rankine,
and Fahrenheit scales were, or currently are, defined by the freezing and boiling points of water. The less common scales
of Delisle, Newton, Réaumur and Remer were defined similarly. The triple point of water is a more commonly used standard point
today.

Nomenclature

The accepted IUPAC name of water is oxidane or simply water, or its equivalent in different languages, although there are other
systematic names which can be used to describe the molecule. Oxidane is only intended to be used as the name of the
mononuclear parent hydride used for naming derivatives of water by substituent nomenclature.®” These derivatives commonly
have other recommended names. For example, the name hydroxyl is recommended over oxidanyl for the —OH group. The name
oxane is explicitly mentioned by the IUPAC as being unsuitable for this purpose, since it is already the name of a cyclic ether also
known as tetrahydropyran. 12819

The simplest systematic name of water is hydrogen oxide. This is analogous to related compounds such as hydrogen
peroxide, hydrogen sulfide, and deuterium oxide (heavy water). Using chemical nomenclature for type | ionic binary compounds,
water would take the name hydrogen monoxide,X*? but this is not among the names published by the International Union of Pure
and Applied Chemistry (IUPAC).28 Another name is dihydrogen monoxide, which is a rarely used name of water, and mostly used
in the dihydrogen monoxide parody.

Other systematic names for water include hydroxic acid, hydroxylic acid, and hydrogen hydroxide, using acid and base
names.! None of these exotic names are used widely. The polarized form of the water molecule, H*OH", is also
called hydron hydroxide by IUPAC nomenclature.*%!

Water substance is a term used for hydrogen oxide (H.O) when one does not wish to specify whether one is speaking of
liquid water, steam, some form of ice, or a component in a mixture or mineral.

Yorum

Su hakkinda bir¢ok detay bilgi olmaktadir. Bu makalede yer verilmis ama konu ile ilgili yorum
yapilmayacaktir.

Su, yapist itibariyle bir¢ok islevde rolii oldugu dikkate alindiginda hayran olmamak olas1
degildir.
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Sise Kapak Renkleri: kirmizi & mavi & beyaz & turuncu kapakli su - eksi sézliik (eksisozluk.com)*

Icilecek su alirken sise kapak rengi ile genel bir kan1 olmasi beklenilmistir.

Mavi: dogal kaynak suyu, Beyaz: aritilmis su, Kirmizi: gazli su, Pembe: katkili su, Na azaltilmig
gibi 6zellikleri vardir.

Pembe kapakli olarak, medikal baz1 katkilar ile olusmasini, 6zellikle ¢ocuklar i¢in suya
kalsiyum, fosfor ve hatta flor katilmasi planlanmaktadir. Ancak bu sularin tad1 yumusak su gibi
olmayacaktir.

Siselenmis su secerken dikkat etmeniz gereken 5 sey — Yesilist | Herkes icin yesil (yesilist.com)?®

Siselenmis su secerken dikkat etmeniz gereken 5 sey
1-Dogru siseyi secin

2-Fiziksel 6zelliklerine dikkat edin

3-Etiketi inceleyin

4-Tadina bakin

5-Markanin etik ilkelerini goéz 6niinde bulundurun

Yorum

Konu yorumlara agiktir, bu nedenle genis incelenmelidir.

1-Dogru siseyi se¢in: Insanlarin yasina ve durumuna gére igecegi su miktar1 Snemlidir ve buna
gore sise segmesi uygundur. Bir genclerin yarim litre olan su sisesi uygundur. Cocuklarda da
kola giindeme gelmeyecegi i¢in yine yarim litre uygun olabilir. Buna karsin yaslilarda 200mL
hacimli olanlar daha uygundur.

2-Fiziksel ozelliklerine dikkat edin: insanlarin gereksinimlerine gore sivi almalidir. Kaynak,
yumusak su yemek sonrasi iyi iken, deniz kiyisinda ise mineralli sivi almalidir. Ayrica tansiyon
acisindan da sodyum azaltilmis veya olmayan su tercih nedenidir.

3-Etiketi inceleyin: Insanlar genellikle dikkate almadan, markaya bakarak igmektedirler.
Marka genel mi, yoksa farkli yapilarda midir, bu bakilmalidir. Kola bile sekerli ve sekersiz
olanlar ayr1 oldugu gibi, eski, klasik kola ile yeni kolanin igerikleri farklidir. Ancak bu farklilik
genel kullanict agisindan 6nemli diizeyde degildir.

4-Tadina bakin: Insanlar suyu belirli bir markay: tercih ediyor ve igiyorsa, tat farkliligin
algilayabilirler. Ancak, musluk suyu ile yumusak su tattirdigimizda yabancilarin algilamadig:
genel bir bulgudur. Bunun suyun karigmasi veya ticari amag ile kapagi agili, agilmis, i¢ine farkli
s1vi konmasinin onlenmesi agisindan da bir uyari olarak sdylenmektedir.

5-Markanin etik ilkelerini goz 6niinde bulundurun: Zamanimizda Bakanlik tarafindan izin
verilmeyen sular satis sunulmamaktadir. Bu agidan her sise duyun kapaginin kendiniz
tarafindan acilmasi ve bilmediginiz marka ise standart Bakanlik onayina bakilmalidir.

Ozet

Su molekiil olarak hem art1 hem eksi ¢ekim giicii ile kimyasal bagli olmasina karsin, fiziksel
cekim giicii ile devamli itmesi ve ¢ekmesi ile bir dinamizm olusturmaktadir. iginde eriyen
molekiilleri hem arti ¢ekmesi, Hidrojenin Kloru ¢ekmesi, Sodyumun da itmesi, oksijenin
cekmesi ile, ayn1 diizeyde olmamasi, arada olan ag1 ile de devamli bir titresim olusturmaktadir.
Saniyede milyon kez osilasyon olabilmektedir. Suyun 1s1 durumuna goére ii¢ halinin de
gozlenmesi, bunun dogada 6zellikleri ile de oGnemsenmelidir. Sosyal boyutu da énemli diizeyde
ele alimmalidir.

Tatli su, kaynak suyunun Ulkemizde begenilmesi, devamli tercih edilmesi yaninda, bazi
mineral eksikligi acisindan, kisitli kullanimi giindeme gelebilmektedir. Tuz agisindan sodyum
kisitlt sular da olusturulmustur.
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Yikama suyu yaninda endiistride de kullanilmasi, su kirliligi ve ¢evre felaketine de neden
olabilmektedir.

Iklimin 1sinmast ile birlikte, su kisithiligi gézlenmekte, ancak hizli soguma ile birlikte sel ve
firtina boyutunun da sik olmast bir veri olarak gézlenmektedir.
Giderek suyun 6nemi artacaktir.
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