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AKarsularda major iyonlar

CO2 atmosferdeki
3uncu bol gazdir

North America

Yerkabugunun yuzeye
yakin bélimiuinde
Sedimater kayalar
egemendir.

Bunlar arasinda
Karbonatli kayalar
Onemli yere sahiptir.
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Karbonat Mineralleri

Trigonal Formula —log K Cation Orthorhombic  Formula
radius (A)

Calcite CaC0y, 8.48 1.12 Aragonite CalCiy
Magnesite MgCO, 824 072 Strontianite SrC0y,
Rhodochrosite  MnCO, 11.13 0.84 Witherite BaCO,
Siderite FeCOy, 1089  0.74 Cerussite PbCO,
Smithsonite ZnCOy, 10.01 (.83

Otavite CdCO, 13.74 099

Dolomite CaMg(CO;), 17.09

Kalsit ¢oziinturltigu !

CaCO; — Ca?t + CO%‘ Tepkimesinde iiriin derisimleri esit olup,

[Caﬂ] — [CTO§_] 250C’deki denge sabiti dikkate alindiginda liriinlerin iyon aktivitesi
= [Caz_][CO§_] = [Ca?"]? = 10848

calcite

T+ 475 _ : Kalsit ¢oziinurlugu tek basina dogal sularda
[CEI ] = 10 = (.06 mmol/L karsilasilan Ca ve HCO3 derisimlerini saglayamaz

) Table 5.2. Groundwater composition in the Triassic Alpujarras aquifer, southern Spain (Cardenal
Karbonath bir et al., 1994). Units are mg/L. Alkalinity 1s listed as HCO3 in mg/L.
akifere ait major

) - i Sample Temp®°C pH Na™* Mg?* Ca®* Cl- Alkalinity SO;~
iyon derisimleri

18.3 7.23 9 20 63 16 269 24
18.5 7.91 10 20 24 13 133 20




Karbonik Asit Sistemi

CO,,y T HO — H,CO,

l

"'{1+H{) — H(()

H,O < H™ + OH~

Ky = [HT][OH™] = 107140
CO,, +H0 < H, ,CO; K, = [H,CO{1/ [Peo] = 10715

K,

K

HEL..(_)3 ~ HT + H(_.(_);

= [HT][HCO3]/ [HECC);:‘] — 1063
HCO; & H* + CO2-

, =[H*][CO;"]/[HCO;] = 107103

100

Toplam inorganik Karbon
Total Inorganiz Carbon, TIC

Percentage HCO,
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Suyun asitleri notrlestirme kapasitesi

Alk mHCOE + 2 mCO._ﬁ;"
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Percentage of HCOj3 of total dissolved carbonate as function of pH.



Toprak Karbondioksiti

Atmosferik CO, kismi basinci

Pco, = 3X 10 “HEln

CO, (vol%)
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Zemindeki CO2 kismi basincinin
derinlikle ve mevsime gore degisimi
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Seasonal fluctuations of soil CO, pressures in an unsaturated sand (Reardon et al., 1979)




Toprak Karbondioksiti
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Kalsit Cozunurlugu ve Pco.

CaCO, > Ca?* +CO3~ K, =108
CO} + H® « HCO; K3t = 10103
H,CO; < H* +HCO; K = 10-63

1
- -oF = 10715
LL5@)+-HEO < H,CO, gy = 10

CcO

2g)

Toprak Atmosfer

+ H,0 + CaCO, <> Ca®t + 2HCO; K =10769

2.0 0.44 mmol/L
1.64X1073 7.6X 103 mmol/L
4.0 0.87 mmol/L
1.24x1074 5.7X 10" mmol/L

D 6.9 8.2

1.5
[Pco,]/ 1072

Karisim korozyonu

Herikisi de ayni minerale doygun
olan, farkli PCO2 basinglari ile
dengeye gelmis sulardan olusan
karisim suyu ayni minerale karsi
agresiflesebilir. Buu durum,
yeniden mineral ¢ézinmesine
neden olur.



Pco, Acik ve Kapali Sistemler,

Acik system= surekli CO2 mevcut,
Kapali sistem= baslangicta belli diizeyde CO2 var.
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H,CO; + CaCO; —» Ca?* + 2HCO;
Suya CO2 giris hizi Kalsitin ¢cozinme hizindan yavastir
Figure 5.15. Calcite dissolution in systems open (left) and closed (right) with respect to CO,. In the open

system calcite dissolution proceeds in contact with CO, production. During closed system dissolution CO,
production and calcite dissolution are spatially separated.




Acik ve Kapali Sistemlerde Cozinme

Acik sistem Kapali sistem |
constant [Pcq | known 1nitial [P |

[Pco,] ll"lji'[iﬂ] 1 (;}_ lf | (}_—"'j l {]—l‘ﬁ l “—1‘5

- Final 1071 10732 1023 1064
pH 0.98 8.29 7.62 10.06
Ca’* 298 0.58 0.12 mmol/L
Alk 5.96 1.16 2.65 0.24 mmol/L
EC 600 120 265 25 uS/em

e




Karstlasma
(Karst= Kras = Kirac = Susuz)

Vertical

s Cave stream

Flow component Number of Standard Coefficient of
(key below) observations Mean deviation variation (%) Range

(a) Calcium ion concentrations (mg/L)

1 6 7.5 2.49 33.2 4.2-104
2 162 18.7 5.04 26.9 8.0-31.7
3 154 46.5 6.75 14.5 3486014
4 ol 46.8 6.66 14.2 30.0-56.4
5 186 30.6 17.86 58.3 10.4-61.4
6 1714 36.1 6.72 18.6 20.6-59.0



Karst akiferlerinde Difliz-akis ve Konduit-akisi

Gozenekler arasinda gerceklesen difliz akista su—mineral temas stiresi bosluklarda gerceklesen akis
ortamina gore daha fazladir. Bu durum, daha fazla mineral coziinmesine, Sl ve karbonat sertligi gibi
degerlerin yiikselmesine neden olur. Diftiz-akis sistemlerinde fiziksel ve kimyasal 6zelliklerin zaman
icindeki salinimi conduit-akis sistemlerine gore daha zayiftrr.

Asagidaki grafiklerde Spruce kaynag) Diftiz-akis, Rock kaynag conduit-akis etkisini gdstermektedir.
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Figure 5.20. (Left) Comparison of seasonal variation of hardness and temperature for a typical diffuse-flow
spring (Spruce Creek spring) and a typical conduit-flow spring (Rock spring). (Right) Seasonal variation in sat-
uration index for the two types of springs (Shuster and White, 1972).




Kiy1 akiferlerinde karstik
korozyon tipleri
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Figure 5.31. Dissolution features in a coastal carbonate aquifer (James and Choquette, 1984).




Guncel karbonat cokelimi
ve mineral donudstimleri
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