eliny, baze, soli

SO fain & SO (ag)

Co,fagy + HO e HOO,

[ J[HEO, ]
[H,C0, ]

Zaklady geochemie vody

Karbonatovy systém

- . i _[HU[HOO,

HO0, +—— H* + HCO, K, = “HLo)
+ 2-

lel:lﬂ- {I_g} H-l- + Ijl:lgi_ K‘E = w
[HCO,]

Pravidla pro rozpustnost

»Podobné rozpousti podobné.*
Latky, které se rozpousti ve vodé maji podobnou
s»molekularni strukturu* jako voda.

Y o ¥

NejdulezitéjSi rovnovaha

Atmosféra Voda
CO,(g) < | — CO,(aq) <> CO,(aq) + H,0 <> H,CO;,

Voda Litosféra
H,CO, < H'+ HCO," &H"+ CO « | > CaCoO,

Josef Zeman 1




Rozpustnost

H

/O\

H
- G

1

it

Kyselina octova

i)
Hs & ﬂ i2H
Ethanol
i i i2H
& Ha
Ethylenglykol
HE'E_‘ THE
oH  OH
Karbonaty

CaClo, (s & Ca®™ + 0%

K, = [ca®][co*]= 447 x 10°

Josef Zeman




Distribuce latek
[OH-], [H,CO,*], [HCO,| a [CO*]
X| [HCO,| / [H,CO,*|

0,]/[HCO,]
3

0,71+ [CO™]

Fraction as designated species

H,CO,*| + [HCO,] + [CO > = konst.

[H,CO,*| = a, ¢,
[HCO, =, ¢,
[CO> | =a,c,

koncentrace

pH je urceno

hmotova bilance

disociace do prvniho stupné
disociace do druhého stupné
autoprotolyza vody

Tr

01

0,01 |

1e-04

1e-05 F
1e-06 |
1e-07 |
1e-08 |

1e-00 |

| H,C057] \ Hcos1/53  [co:?

1e-10 A~ / ‘ \
O 2 4 6 8 10 12

14




Alkalinita a acidita

k] = [HCO;7] + 2[CO;*] + [OH] - [H]
cT (o, +2 a,) + [OH] - [H']

H,CO;*] + [HCO;7] + [H'] - [OHT]
0y + ;) + [H*] - [OH]

Addition of x*




Oxidace a redukce

pe =-log a_-

log K = log [Fe?*] / [Fe3*] + pe

pe = log K = log [Fe?*] / [Fe3*]

pe°® = log K a obecné pe® =1/n log K
pe = pe° - log [Fe?*] / [Fe3*]

pe = F Eh / (2,303 RT)

ox/Ared vysoké pe — oxida¢ni podminky
nizké pe — reduk¢ni podminky

pe vody v rovnovaze se vzduchem je + 13,58

Josef Zeman




jdacni stav je dulezity

vvvvvv

vzdy 1+
vzdy 2-
vzdy 1+
vzdy 2+

Oxidace a redukce

vvvvvv

pe diagram ukazuje nejstabilnéjsi formy v urcitém
vodném prostredi

=

S

s U7 NHg

s "4

=]

s 8-

=

> 12—

]
T
8 -4 0
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Oxidace a redukce

Ve vodném prostredi ¢asto zavisi forma urcité
i 1 latky pH a pe

ENO; +H" + 8 = END; + %Hiﬂ +14.15

s protony:
pe,, = pe®+ log [H*]" = pe® — nx7 (pro pH =7)

1 < 1 1
—NO,” + —H* + &- = —HH + —HO +15.14
& 3 & 3

1 5 1 3
-NO,” + =H" +¢” & “HH* + —H,O +14.90
g 4 8 8

DE = [E° + llu Re ac tant
Products

1
MO, )2 (HY) (e
NO, INO,  pE = 1415 + logenos & FTMEY 1418 _ oH

(MO, ¥E (H0E

1 4

Mo, = H-I- Ao, 4
NOSINHF  pE = +15.14 + g oe D TE) 5y -3 PH
(MEH )% (HO00
o £
- S I
MO, INH, T = +1490 + logtioa l SLITE Y yqgn %pH pH
{MH,")®(H0p®
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1
-C0, +H +e” & =-CH, + —HO
= = 4

Reactants
Froduacts

PE = pE" + log

1
pE = +287 + log —— = 2.87 - [log[H"]

pE =287 - (pH) = 287 - pH

pE® = + 287
+15 —
+10 —
pE S0,
+9 7 CO, [HCO; [coy
0— S
-5 —
[ T N B
4 7 10 4 7 10 4 7 10

Oxidace a redukce
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e~ + 2H*(aq) > H,0 20
92/2 log {[p,]""2 [H*1%} / [H,0] "

12 log [py,]"% + 0,0592 log [H*] ®

log [py,]""? = 0,0592 pH 8 ’

0

5

2 [H']% 10

d Py, ¥2pec+2pH 15

= 41,56 20

Josef Zeman

Eh-pH a pe-pH diagramy

dulni

srazky

)/
spodnioehodhé

mocaly

pudy s vodou

$
toky

oceany

0y

salinni
iezera
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UzZiti diagramui
ramy v grafické formé predstavuji termodynamicka data
aji rychlost, s jakou se budou jednotlivé formy ménit

podminek vzniku minerali 210 T T T T 1
SystemFe-GC-0-H
" _ 75 — oo 25°C, 1 Atm —
System Ga-G-0-H-8 140 — 2 _
175 25°C,1Atm % 14,
105 — @ =
14.0 '
7.0 — =
10.5
e T T T T ] s Fe (OH),
35 —| Fe =
7.0 SystemFe-0-H PE
s 25°C, 1 Atm B
pE 35 Fe e B
140 — A —
A -35 — =
0 2 ?4.,.0] : FeCO,
105 — . %3
35 Kt ° ap, .
_— | Fe (OH),
-1.0 ) Fe (UH)3 -10.5 — —
1 Fe*t —
105 — PE 33 4.0 | [ | | | |
0 —| — 0 2 4 6 8 10 12 14
-14.0 pH
-35 —
70 Iz?’““'?
Ay
-105 —
-14.0 I | —




21.0 21.0

| | [ | | |
SystemU-C-0-H

SystemU-0-H | 175

14.0 2 — 14.0 8 —
7 0
e e ?
105 — 10.5 _|
7.0 7.0
pE 35 pE 35
0 0
35 -35 |
-7.0 7.0 —
405 — -10.5 —
. -14.0
14.0 1 T 1 T T |
o 2 4 6 8 10 12 14 o0 2 4 6 8 10 12 14
pH pH
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21.0

21.0

17.5 —

14.0 —

Fe’) |
|
|

- T T

| | |
SystemU-C
with FE - §

(Fe,0,)

| |
-0-H
overlay

25%. 1 Atm

17.5

14.0

10.5

7.0

-10.5 —

-14.0

System U-Si-C-0-H
25° G, 1 Atm

Josef Zeman
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. System Pu(C) - 0 - H

. 25°C, 1Atm

J%;‘ f2%fq%$

A

PuO2

¢ 2

&

\.

12 14

21.0

17.5
14.0
10.5

i.0

pE 35

-10.5 —

-14.0

Pu02* SystemPu-0-H-C
25° G, 1 Atm

Pu{OH)5"

Josef Zeman
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21.0

| I I ]
System Am-G-0-H
25° G, 1 Atm N

System Am-0-H
25°C,1Atm 17.5

14.0

10.5

7.0

pE 35

-10.5 —

-14.0
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