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Redlné roztoky aneb aktivity na druhy pohled - osnova

© RedlIné roztoky (neelektrolytil): Aktivity rozpoustédla a rozpusténé
latky

© Redlné roztoky elektrolyti:

Molarni vodivost

Aktivita ionti

Hydrodynamicky polomé&r

lontovd atmosféra

lontova sila

Debyho-Hiickeloviv limitni zakon

00060000

Literatura:
Raymond Chang:Physical Chemistry for the Chemical Sciences (ch. 6-7)
Peter Atkins: FyzikaIni chemie (5.1.3,5.4,20.2)
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|dedIni a neidedlni roztoky
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Neidealni roztoky: kladnd odchylka of Raultova zdkona
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Neidedlni roztoky: zdporna odchylka of Raultova zakona
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Aktivita vody ve smési s mocovinou

measured
Urea Water, x p_w_iedal p_wj/atm a_w activ_coeff
0 1.000 0.006025 0.006025 1.000 1.000
1 0.982 0.005917 0.005933 0.985 1.003
2 0.965 0.005814 0.005846 0.970 1.005
4 0.933 0.005621 0.005672 0.941 1.009
6 0.902 0.005435 0.005501 0.913 1.012
10 0.847 0.005103 0.005163 0.857 1.012
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Aktivitni koeficienty vody v roztocich elektrolyti
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Henryho konstanty rozpustnosti plynid ve vodé

Table 6.1
Henry’'s Law Constants for Some Gases in Water at 298 K

Gas K/torr K'fatm mol-' kg H,0
H, 5.543 107 1311

He 112 x 108 2649

Ar 2.80 % 107 662

N, 6.80 % 107 1610

0, 3.27 % 107 773

Co, 1.24 % 10° 29.3

H,S 4.27 % 10° 10.1
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Standardni stav pro rozpusténou latku v roztoku
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Vodivostni elektroda

p

Figure 7.1
A conductance cell. The
electrodes are made of
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Molarni vodivost A
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Limitni moldrni vodivost Ay pro elektrolyty ve vodé p¥i 298

K

Table 7.1
Molar Conductance at Infinite Dilution for Some
Electrolytes in Water at 298 K2

Electrolyte Ag/Q7 mol~' cm?
HCI 426.16
CH,COOH 390.71
LiCl 115.03
NaCl 126.45
AgCl 137.20
KCl 149.85
LiNO; 110.14
NaNO, 121.56
KNO, 144.96
CusO, 267.24
CH;COONa 91.00

2 To express Ay as Q71 mol™! m?, multiply each number by 1074 Thus,
A for HCL is 426.16 @' mol™! cm? or 4.2616 X 1072 Q! mol™ m?.
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Molarni ion

N
0" mol" cm?

H 349381
L 38.68
Na*® 50.10
K 73.50
Rb™ 7781
Cs™ 7726
NH; 735
Mg 1061
Ca 1190
Ba** 1273
Cu® 1072
OH~ 1983
F 554
cr 76.35
Br 7814
Iy 76.88
NOT 7146
HCO3 44.50
CH,COO~ 40.90
sor 160.0
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Molarni iontova ' iontova pohyblivost v,

lon A lonic mobility®
Q- mol-' cm? 104 cm2 s-1 v

HY 349.81 36.3

Li- 38.68 4.01
Na® 50.10 519
K 73.50 7.62
Rb* 77.81 792
Cs™ 77.26 7.96
NHj 735 762
Mg+ 106.1 5.50
Ca2* 119.0 6.17
Ba* 1273 6.59
Cu> 107.2 5.56
OH~ 198.3 20.50
F 554 5.74
cr 76.35 791
Br~ 78.14 8.10
I 76.88 7.95
NO3 71.46 741
HCO3 4450 461
CH;C00~ 40.90 424
Nerg 160.0 829
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Krystalova struktura NaCl

Dominik Heger (MU) Redlné roztoky aneb aktivity na druhy pohled C4020 Fyz. chem. 2 15 /30



Rozpousténi NaCl
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Roztoky: Radialni distribu¢ni funkce kapalného argonu

Solid argon
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Hydratace iontli, hydrataéni Cislo, hydrataéni sféra

Figure 7.5

Hydration of a cation and an anion. In
general, each cation and each anion has
a specific number of water molecules
associated with it in the hydration sphere.
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Hydratace iontli, hydrataéni Cislo, hydrataéni sféra
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lontové poloméry
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Tlumeni meziontové sily dielektrickou interakci solventu

Table 7.3
o4 - Dielectric Constants of Some Pure Liquids at 298 K
(a)
Liquid Dielectric constant, £
H,S0, 101
w b @ O @ H,0 78.54
(b) (CH;),80 (dimethylsulfoxide) 49
C3HgO; (glycerol) 425
CH;NO, (nitromethane) 38.6
HOCH,CH,0H (sthylene glycol) 377
CH;CN (acetonitrile) 36.2
CH;0H 32.6
C,H;0H 24.3
CH;COCH; (dimethyl ether) 207
CH;COOH 6.2
CeH, 16
C,H;0C,H; (diethyl ether) 4.3
cs, 26

2 The dielectric constant is a dimensionless quantity.
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Srovnani dosahu plisobeni van der Waalsovskych a

elektrostatickych sil
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Stfedni aktivitni koeficienty iontd, zavislost na iontové sile
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Stfedni aktivitni koeficienty iontd, zavislost na iontové sile
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FIG. 2.14. Mean activity coefficients of typical salts plotted against the ionic strength (log scale).
Note the similarity of the behavior of salts of the same valence typeat ionic strengths below 0.1, [Data
frem W. M. Latimer, op. cit., p. 354.]
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lontova atmosféra
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Debyho-Hiickellv limitni zdkon, pouzitelny pro / < 0,01
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ho-Hlickeliv zdkon, pouzitelny pro / < 0,1

TABLE 34 PARAMETER a AND INDIVIDUAL ION ACTIVITY COEFFICIENTS

Activity Coefficients Calculated

with (2) of Table 3.3 for

Ion Size Ionic Strength

Parameter, a

(A Ton 10°* 107 107* 005 107"

9 H* 099 097 091 086 083
AP, Fe*t, La**, Ce*t 090 074 044 024 0.8

8 Mg?*, Be?* 096 087 069 052 045
Ca?*, Zn?*, Cu?*, Sn?*, Mn?"* 096 087 068 048 040
Fez +

5 Ba®*, Sr**, Pb**, CO%- 096 087 067 046 039
Na*, HCOj, H,PO;, CH,COO~ 099 096 09 081 0.77
S02~,HPO3Z™ 096 087 066 044 036
PO}~ 090 072 040 0.16 0.10

3 K*, Ag*,NH;,OH",Cl” 099 096 090 080 076

Cl0;,NO3, 1, HS™

@ After J. Kielland, J. Am. Chem. Soc., 59, 1675 (1937). Reproduced with permission from

American Chemical Society.
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Ptesnéjsi priblizeni aktivitnich koeficientl neZ

Debyho-Hiickeliv limitni zakon

TABLE 3.3 INDIVIDUAL ION ACTIVITY COEFFICIENTS

Approximate Applicability

Approximation Equation® [ionic strength (M)]
Debye-Hiickel log f = —Az2\/1 (1) <10-22
I

Extended = —Az? ‘L—— @) <10

Debye-Hiickel U+ B/l

" 2 \/I -1 : .
Giintelberg = —Az* —— (3) <10~ " useful in solutions

1+ \/} of several electrolytes

Davies

—Az? ( i 0.21) @ <05
14+ /1

“ I (ionic strength) = 4 Y C;z?; A = 1.82 x 10%(eT)~*? (where & = dielectric constant);
A = 0.5 for water at 25°C; z = charge of ion; B = 50.3(¢T)~"*; B ~ 0.33 in water at
25°C; a = adjustable parameter (angstroms) corresponding to the size of the ion. (See
Table 3.4.)

b Davies has proposed 0.3 (instead of 0.2) as a coefficient for the last term in parentheses.
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Viskozita rozotk( klesa s teplotou Arheniovsky. Pro¢?

Rozpoustédlo neni spojité - molekuly pfeskakuji po dérach mezi ostatnimi
molekulami - na to potfebuji energii Ey.

0 = noe ksl
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