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Teopusn Oeban-Xokkensa (1923)
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AMNUpuYecKme nornpaBku K PU3nN4eCcKumMm moaensm

(no noBoay ypaBHeHus1 [aBuca, NaMATHOIO U3 Kypca aHanMTU4YeCKON XuMumn)

397, The Extent of Idssocialtion of Salls in Waler. Part VIII. An
Egquation for the Mean Ionic Activily Coefficient of an Electrolyle in
Water, and a Revision of the Dissociation Constants of Some Sulphates.

By Cecin W. Davies,

An fﬂ]piﬂ.j:.ﬁ' extension of the [:n:hl-,':—Hil-e:h;{:l limiting nctivity equoation is proposed.
A survey of all the available data for electrolytes in water at 15" shows that the
equation is in good agreement with the actual values of the mean ionic activity co-
efficient 1n dilute solotions, the average deviation being about 2%; 1n 0-1M-s¢lution
and proportionately bess at bower concentrations,

The equation is applied to the sctivity data for zine and cadmiam sulpbates, amd
disspciation constants are derived for these salts which agree with the values obtained
irom conductivity measarements.

SoME years age (Banks, Righellato, and Dawvies, Trans. Faraday Soc,, 1931, 27, 621)
the activity data then available for ternary electrolytes in water were reviewed, and it
was noted that the experimental activity coefficients (¢, ) fail to satisfy a fundamental



Theoretical Mean Activity Coefficients Gi,intelherg [T] Eu.ggested the Slm}}lﬂr form

Of Strong Electrolytes in
Aqueouns Solutions from 0 to 100 °C
—z.z_A. V?:

log ye= (2)
1+ Ve
Walter ]. Hamer . - - . ® =
ottt for Basi Standards which js—eguivalent to assigning a value of approxi-
Washingtan. . 20251 matel as calculated by eqguation (2) to the ion
size at all temperatures.

NSRDS —NBS 24
National Standard Reference Data Series-

National Bureau of Standards 24 Thus, Guggenhelm [B] prnpns&d the equation

Issued December 1968

where b is an adjustable parameter.

Davies [9] altered the Guggenheim equation by
putting 6=0.24z.z_, thus:

CM. TakXxe o nogxoae

PobuHcoHa-Ctokca (1948) g AVT,
B KOHLUe naparpaca 3.3; log ye= Ti JI_ “+0.24z,z I, (4)

O Pa3fIMYHbIX AMMUPUYECKNX
M NOJTyaMNpUYeCcKMX nogxoaax
- B naparpadcpe 3.7

. e |
[7] E. Giintelberg, Z. physik. Chem. 123, 199 {1926).

[8] E. A. Guggenheim, Phil. Mag. 19, 588 {1935).
9] C. W. Davies, J. Chem. Soc. 2093 (1938).



JNlekumna 2 (18.02.2021)

- ANEeKTponpoBoAHOCTbL U €e 3aBUCUMOCTb OT KOHUEeHTpauuum

- NOHHaA atmocdepa
- Teopua feodban-Xwokkena-OH3arepa

- CTOKCOBCKMUE COOTHOLUEeHUSA
- conbBOrnapoANHamMmuyecKme pagumychbl

- «0COOble crniydaun» TpaHCnopTa MOHOB

http://www.elch.chem.msu.ru/rus/wp/index.php/opotok/

Bonpocbkl no e-mail: tsir@elch.chem.msu.ru



Ayenkn ana namepeHus anekrtponposogHoctTu (1/R)

[ByxaneKkTpoaHasa cxema
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PaHHue KOHCTPYKLUUUN AYHeeK

M:J
b<s
e
oty
3
=
-*:f"
I
..EQR) H
£§J
B.
D. s
—
G ' &=
LD B
—— E:
b=
° JJ 4 4§Z!
C j «;’I
B

)

®nr. 5. A—cocyms Appesiyca nug ompenbIeHid sASKTPONPOBOAHOCTH. B—no-
nepedasi paspBas npubopa A. D u C—mouepedHsie pa3pBaLl COCYNOBT, Hpen-
JomenELXs KoxnpaymeMms.
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MOH-UOHHbIX B3aMMoA4encTBuUMn
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MoHHasa accouunaums —
«npeaeribHbIN» Crlyd4an NOH-UOHHOIo B3aMMOA4EeNCTBUSA

Na*™*S,0g> Cs**S,04%

-
ConbBaTHO-pasgeneHHas napa ConbBaTHO-HepasaeneHHas napa
(BHewHecepHas accoumauns — (BHYTpUCepHaa accoumaumns —
-TONbKO 3rieKTpocTaTn4YEeCcKmne - €CTb B3aMMOLENCTBUA HEQSEKTPO-
B3aMMOOEeNCTBUS) cTaTU4eCcKoWn npupoabl)
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Heoprannyeckun AMP kak meTton usy4yeHmMst MOHHOM accoumaummn
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Concentration (molL)

Infinite
Compound dilufion 00005 0.001 0.005 0.01 0.02 005 0.1
AP A
EOH i 2715 —_ 234 230 B —_ 210 213

Mean Activity Coefficient at 25°C

mimel kg ROH TonbKo Nu MOHHaA accoumauus
NPUBOAUT K NOABIMEHUNIO «HEaKTUBHbIX»

E;g_ g; yacTuy (Monekyn), Kak nonaran AppeHuyc?
0.005 0227

0.01 0,502 - - ”
- i «ions md_ependent on one .another
E'.';:_T-l:l - n «ions firmly combined with one
5100 e another” — 310 He BCe BO3MOXHble
0900 0,740 criyyam B3aumoaeunucTBus

osoo 0.710

L.000 0.733 7

2.000 0.860 ' [nA KOHLEeHTPUPOBaHHbLIX PacCTBOPOB

>.000 1697 BO3HMKAIOT TaKXe NpobrnemMbl YaCTUYHOM
10.000 6.110 SO AeconbBaTtauMm U U3MEeHEeHUs1 CBOMUCTB
15.000 199 . cBoboaHoro pactsopuTtens 15



4.5,4.6 A = of }*+ + l_} ONeKTponpoBOAHOCTb pacTBopa onpeaensieTcd
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YpaBHeHue [leban-Xiokkena-OH3arepa (1,1-anekTponuT)
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4.4 -4.5

MOoHHbIe aneKkTponpoBoAHOCTU (MOABUXHOCTN)
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HapyweHusa npasuna BanbaeHa — none3Hasa uHgopmaums

Xnopua
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Fig. 4. Walden product, .47 5, for MgSO, (®) and NACI (D) [18] as a function
of solvent composition at 29815 kK.
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«[MpbINKKOBbLIN» TPAHCMOPT — HerNb35 cYUTaTbh pagnyc no Ctokcy!

Hou 1'?, CME_;“[DM *T *5KB)
0°C 18°C 25°C 45°C 100°C
/ H* \ 225 315 349.,8 441.4 630
\ OH / 105 171 198,3 — 450
Hon l?, EME;’(DM T * 5KR)
0°C 18°C 25°C 45°C 100°C
Lit 1 19,4 32.8 38,7 58,0 115
Na ' 26,5 42.8 50,1 73,7 145
K* 40,7 63,9 78,5 103,5 195
Rb" 43.9 66,5 77.8 108,6 —
Cs" 44,0 67,0 77.3 107,5 —
CTokcoBCKMM paguyc yBennyuBaeTtcs! 20

Kpuctannorpaduyieckumn paguyc ysennumnpaetcs!
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® Diffusion Coefficients of [CrEDTA]™

verermined in Different Solvents at 25 *C with 0.1 M TEAP
as Electrolyte and Solvent Viscosities

salvent 107" Pa s _ D_n”ﬂ-ﬁ c-]-!ll 5= )
CTOKCOBCKME AN 0,34] 11904
mouew DN ok i
nyyle pabotaiT e 1.996 284 0.1
ANA KPYTHBIX EG 16.9 0.24 + 0.02
KBa3ncdepuyeckmx H.0 (.80 5.1+0.1
HacTuy MeOH 0,545 68+04

PC 2,513 2.02 £ 005

PN 0.41 103+0.2

Z1l

J. Phys. Chem. 99 (1995) 1311



NWoHHaA accouuaumns B HeBOAHLIX cpeaax — pocT
3M1IeKTPONPOBOAHOCTU NPU OOpPa3oBaHUUN «KTPOMHUKOBY

Ax lf}l'l |szmr_1]'J }

40

0

[ ]
I-'.
™ ®
- . . - .
[ ]

I MP"+A oMY AT o MA
| MA 4+ M1 o« MA M

MA +A « MAA™.
] [).[:Il{ll {I.I'IJ(].';" E].EI]{I_% {l_{lu}-l |}_I]I'[3I:':- [:I.[:I-flfw {I.{IIE]T E].EI][JE [:I.[:III}Q

L I T )
W (mol L'dm ALy

A vs. e of Nal in pure THF at 298.15K.

Phvsics and Chemistry of Liguids
Vol. 45, No. 1, February 2007, 67-77

0.01

22



1542

LiBF, el o OaHHbie °F AMP
E. —_— % . <
E L ] ..' L ]
£ 15080 ¢
# 1530 A
E . o o DD G
£ 1528 o &
S %o
3 - 152,61 a O ®oo
F
[ | 152 4 T T T Y T
10°% 10 103 102 107 10° 10 =
“ Salt trati Ik
E concentration [mol/kg] =
*
iy 2 -
-8 ANeKTponpoBOAHOCTb o -
Fl=
Ry
25 OnmeToKCcnaTaH + ANOKCaH
BE 1]
o
T c"
E S
g L VI -
0 O _ .
0 0.5 1 1.5

salt concentration / mol ' kg



Kak BbIOMpaTb MOHHbIE paauycChbl ANA pacvyeToB Mo
HNe6atro-Xokkento-OH3arepy?

- He MeHblUe KpucTannorpagpuyeckmx

- 00ObIYHO He OonblUue CTOKCOBCKUX

B uccnegoBatenbCKOM NPaKTUKe — TONIbKO HA OCHOBaHMU COBMECTHOIO
aHanu3a AaHHbIX MO 3NIeKTPONPOBOAHOCTU U KO3dhbMuMeHTaM aKTUBHOCTM!.

B nonb3oBaTenbCKUX pacyeTax — C I'IpOBGpKOVI no BCeM AOCTYNHbIM
cnpaBoOYHbIM AAaHHbIM ANA COOTBETCTBYHLUEro 3JyieKTpposninTa.

“ Kielland parameter” (ycpeaHsieTcA N0 aHUOHY U KaTUOHY)

a(Cl=, Br=. I=, NO;) = 3.0 A, a(ClO;) = 3.5 A, a(Nat, SO>~, Fe(CN)?~, Co(CN)}~.
Co(NH;3)sNO3™. [Cu(en),]**. [Ni(en),]**. BDS**) = 4.0 A, a(Cd**, Sr*t) = 5.0 A,
a(Ca**, Cu?t, Mn?t, Co**, Ni?t, Zn?t) = 6.0 A, a(Mg*t) = 8.0 A and a(La*t) = 9.0 A.

J. Kielland, Individual activity coefficients of ions in agueous solutions.
J. Amer. Chem. Soc. 59 (1937) 1675-1678.
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