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lonization Fractions of Diprotic Acid
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lonization Fractions of Diprotic Acid
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lonization Fractions of Diprotic Acid
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lonization Fractions of Diprotic Acid
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_lonization Fractions of Diprotic Acid
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Dissolved CO, — Carbonate System

Environmental Significance
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Dissolved CO, — Carbonate System

Environmental Significance
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Dissolved CO, —the Carbonate System

Environmental Significance
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Dissolved CO, —the Carbonate System
Sources and Sink of CO,
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Dissolved Carbonate Equilibria — Open & Closed System

CO,(9)

Closed system Open system



Dissolved Carbonate Equilibria — Closed System
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Dissolved Carbonate Equilibria

Closed
System

dissolved CO,
H,CO,” = CO,(agq) + = H,CO,

Composite True Carbonic
Carbonic Acid
Acid
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Dissolved Carbonate Equilibria — Closed System
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Dissolved Carbonate Equilibria — Closed System
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Dissolved Carbonate Equilibria — Closed System
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Dissolved Carbonate Equilibria — Closed System
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Closed Carbonate System : Log C — pH diagram
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Closed Carbonate System : Log C — pH diagram
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Closed Carbonate System : Log C — pH diagram
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Closed Carbonate System : Log C — pH diagram
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Closed Carbonate System : Log C — pH diagram
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Closed Carbonate System : Log C — pH diagram
/—j{C«g} —> HT + HCgq




Closed Carbonate System : Log C — pH diagram
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Dissolved Carbonate Equilibria — Closed System

+o

: a
Jog C- pH di%TT - jev
ms#uc—ﬁ s;,s-k;:— (as shown earlier).
carben4a L
63 ;
5 ; ON~,
Ht :
:‘ cos”
HaCO2 Gl i
N
-- (z
Jg € ‘e
\2
tfﬂ




Dissolved Carbonate Equilibria — Closed System

* The species in the CO,-H,0O system: H,CO,*, HCOg,
CO;%, H*, and OH-.

* At each pK value, conjugate acid-base pairs have
equal concentrations.

« At pH < pK,, H,CO,* Iis predominant, and accounts for
nearly 100% of total carbonate.

* At pK; <pH < pK,, HCO; Is predominant, and
accounts for nearly 100% of total carbonate.

« At pH > pK,, CO,?% is predominant.



PRL for Carbonate System

(1) MyCcu3 oadded +o oxafer.

PRL: H20, Hz2€93 " ;
Proden Condition: (H) = (Heoz ) +2 (co3 ) +(GH)

Solution ! At /?65&4 “x* in lgy c-pH diagrarm..
pH 45

(2) NaHCOy added 4o cadter.

PRL: MHz0.HCoz™ .
Broden Condition: (H1)+(Hz€03) = (oHD+ (™)

sadution @ At peint " in Joj C-pH diagram.
PH = 83

(3D ANayCoz acloted Jo @ader,

PRL: Hz0. B Co3* |
Proters cendi “L?an 2(HzCe3) + Orteal Y +(MHE) = (oH")
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Dissolved Carbonate Equilibria

Open COz(g)

System K.,

Henry’s Law

{H,CO;5'} = Ky Pcoo

Composite [ CO, Partial
Carbonic Pressure
Acid

Ky =101t4 M atmt (at 25 °C)
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Dissolution of CO,— Open System

CO,(9)




Dissolution of CO,— Open System
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Dissolution of CO,—~ Open System

P = /0
= -] M/’-’ atr.

Jor Qimesphert.
Kn = 10

d log( H,CO,)

Therefore, — () for entire pH range

dpH

Hence, (H,CO,) Is independent of pH.

Draw a horizontal line through the value of log(ky. Pcos))
In Log C scale of the Log C vs pH graph.
The line indicates the plot for concentration of H,COs.



Dissolution of CO,— Open System

* The concentration of HCO4 as a function of pH Is
next calculated from Kj:

[ (H(ifé§?)+) = (HCo; ) - Kl(('if?)og)

Kl

but we have already calculated (H,CO,*)

(H 2CO;) = Pco, Ky
SO
KKy Pco,

HCO;) =
( ) (i

l0g(HCO,) = log(K,K , peo, )+ PH d '°%<“HCO3‘> 1
P

. for entire pH range



Dissolution of CO,— Open System

« The concentration of CO;%" as a function of pH is
next calculated from K.:
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but we have already calculated HCO, so:
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Dissolution of CO,— Open System

* The total concentration of carbonate C- Is obtained
by summing:
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Plotting Log C vs pH for Open carbonate System

Take a normal graph paper. Mark abscissa (pH) from O
to 14. Mark ordinate (Log C) from O to -10.

Draw a horizontal line representing the value of log(k,,.
PCOZ)-

Locate a point on this horizontal line at pH = pK,(6.3).
This point is called system pointl.

Draw a 45° line sloping left (positive slope) of the
system pointl.



Plotting Log C vs pH for Open carbonate System

» Locate a point on this 45° line at pH = pK,(10.3). This
point is called system pointZ2.

* Draw a line with +2 slope regarding the system point2.



Loa C vs pH Diagram for Open Carbonate System

S T
/11 I+
: - /e :
l : :
g
(<} Jo'd
System Pointl System Point2

pH = pK1 ?H" pH = pK2 o



Log C — pH diagram of open-system conditions for
carbonate system with a fixed pco, = 10 atm.
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Log C — pH diagram of open-system conditions for
carbonate system with a fixed pco, = 10+° atm.
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