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t agueous system

ley (1973)

o 2 10nic constants for each ion
o 1salt parameter, extend to mixed- electrolyte
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tended to mixed-electrolyte
0 high concentration

, Evans (1986)
o NRTL term + D-H term : nonidealities
o 2 parameters
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rt range interaction term

ruz and Renon (1978)
Chen et al (1982), Mock et al (1986)

IFAC : Kikic et a (1991)
Achard et al (1994)

o UNIQUAC : Polkaet a (1994), Li et al(1994)
Macedo et al (1990), Sandler (1986)
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lute and solvent

model for mixed solute and mixed
ent system

. short range : electrostatic interaction,
non-el ectrostatic interaction
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n(l+ akK )- akK + (aKZ)Z}

doso and O’ Connell (1987)

j
4ma°N

{In(1+ aK) - a; - Z(ﬁKaKJ For Solvent

a

3 ‘Z+iz—i‘ (aK)3 For Solute
16ﬂa3NaI (1+aK)
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er , surface area parameter,
atic Interaction energy parameter

elmholtz function
new lattice-hole theroy (Yoo et al 1995)

o A = GF (Wong and Sandler, 1992)
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bution In symmetric convention

=> N;In 9—‘+(1—§jz N.q. In Aw |

X, !

residual contribution of UNIQUAC

ZN

pE "= = - 2q > 6,In(> 6,7)
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In7/j =In7DH,j +In7A,j +In7R,j

Thermodynamics & Properties LAB



coefficient

En 0, % +(1_Ej Z Vi In SIVAIY
V., Hi“Xi 2 Vi q;; My

N
:
~
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uncharged species £ = gigm
static interaction
g(n) = (g(n)g(n))1/2(1 kI )

arameters : molecular ( I, €;),
ions( i &islsiinlsi), kI
by Robinson and Stokes 1955 data
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Table 3. Summary of Root Mean Square Errors for Osmotic Coefficients in Single-Electrolyte Aqueous Systems

max. / a% max. | g%
HCI 6.0 2.26 CsOH 1.0 0.28
HBr 1.0 0.54 CsNOy 1.4 1.73
HI 3.0 073 Cs2:504 54 1.61
HCIO, 6.0 3150 NHCI 6.0 0.73
HNO; 30 049 NHNO; 6.0 1.84
LiCl 6.0 318 (INHJ:S04 6.0 4.05
LiBr 6.0 451 MgClz 6.0 2.94
Lil 30 1.74 MgBr: 6.0 2.62
LiClO, 40 1.08 Mgl 6.0 2.19
LIOH 410 1.03 Mg(C10¢: 6.0 3166
LINO; 6.0 0.38 Mg(NOy): 6.0 1.61
Li:SO, 6.0 0.72 MgSOq 6.4 5.20
NaCl 6.0 1.46 CaCl; 6.0 1.44
NaBr 4.0 0.64 CaBr; 6.0 1.97
Nal 35 044 Cal; 6.0 3.26
NaClO, 6.0 3.95 Ca(Cl0J: 6.0 285
NaOH 6.0 4.34 Ca(NO3):z 6.0 501
NaNOQ, 6.0 2.08 ScCl; 6.0 1.47
Na;SOQ, 6.0 208 SrBr; 6.0 2.17
KCl1 438 0.46 Srl; 8.0 2.85
KBr 5.0 0384 Se(Cl04); 6.0 3.37
KI 4.5 2.59 Sr(NOw: 6.0 5.73
KOH 6.0 430 BaCl; 54 1.96
KNO, 35 085 BaBr; 6.0 1.64
K250, 2.1 1.66 Bal; 6.0 1.73
CsCl 6.0 1.06 Ba(ClOy);: 6.0 5.46
CsBr 50 093 Ba(NOy)z 1.2 1.86
Csl 30 1.74 average 2.20
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stem

Table 5. Sunwary of Root Mean Syuure Ecrors for Osmetic Coeflicients in Mixed-Flecirolyte Aquevus Systems

max. J o¥ el max. T v % ref
NaC.~LiCh GG 2.68 3 M’éc I =Mz, 14 1 74 :
NaC) LiCl 5.4 2] » KCI=Nug50, 4.4 0 59 -
LICI=BaCl, 13 2.3 ¢ LICI=1,3N0y £ ¢ 262 2
NaCi Cally 3.3 L.46 A KCI=-NubBr 4.2 14) i
CsCl=NaCl 60 I3 e N 3250, - K50, an 112 m
NaCl-Ball 44 LAl ! HCIO = LiL20, 4.5 2.45 !
CeL1-8aC; i 151 ¢ LaCi0y N3, 5.2 157 !
KCI-Cally 3.0 L.34 3 KCI=LiCl 54 4.8 &
KC1-Ball, A7 2.08 f NaCl1=-KNDy 37 0.88 j
NaCl-K{1 fd I D% & KO =Nawdh 3.8 240 3
CaCly=MgCl; G LS d NaCl-KBr 45 1.49 )
NaCl=Nub) 4.3 1.19 | Mgl = CaiNOs) 6 113 ’
CsCI=-KCI 30 L2 4 MpINOy; =CaNDyl; 6.0 19 P
NaBe- KBy 44 Lo7 y MgINDy -~ CaC); 13 263 P
KC)-KDBr £3 2N J KCl K50, ¢l 273 e
NaC:=NaNO, 3t L 49 J NaCl-Na5Q, 25 0 46 m
KC) KiNQy 3.7 0.1 ) NaCl- K50, 36 0.8) ”
NQNOJ‘KNO'I a7 (WK j K250 =Cn S0, 3.5 293 n
NaNC = LING, 6.3 242 b NS0 =1 550, X 29 n
CaClp -Cu(NOy): 3.9 145 ¥ LS80, = Cy a8, 65 953 n
CaC1=-LaC0 a0 803 a L3S0 Na:504 6 ¢ 2.24 v
HCIO=NaCI0, S4 (3 i L:50,=K;S50, 54 4 44 2
HCIO, NaCIO, 6.4 il ! average PR’ |

“ Rubusan and Lien, 1953, " Retonsan ee al., 1971, » Lindeahaim ecal | 1972 < Rubinsun aid Bawer 1966k * Roblnsun. 1952 “Retungon
ard Tieswer, 1965, ¢ Robiazon, LAG1 "Rodunsen aod Bower, 19663, ' Covanglun et 2l . 1963 2 Brobezuah ey &l . 1970, * Matford, 2971 ' Rus):
nd Johnson, L1258 ™ RobInson et ul.. 472, * Fikppov e al., 1537, ¥ Flippov rr a2 | 1980



Table 8. Summary of Root Mean Square Ervocy in Sulubliitles of Compf2) in the Presence of Comp(1) for

Watee=Methianol Mixed-Solvent Systems’

Comp(): Comnple) mietharal wt, fract, may
NaC) KCl 0.0 5.2
HCI Nal'l 00 6.4
Hel KCI 0.0 o
haOH NiaziO¢10H,0 nn .2
NaC) CaS0¢2Ha0) 0.0 3l
CaCl; CaSOyeHL 0.0 12
Nap S0, CaSOe2 1) ny o4
NaC) KCI 0.1 S
NaC) KC) 0.2 4.l
NaCl KCl 0.3 15
NaCl KC 04 27
Ml KC) 0§ 08
AVREARY

“Link and Seldel., 19G5 ® Shm and Lee 199). < Sohability Product Vakaes: NaClfaq, 8 66), KCI few, 781, KCI (10% MeOH 4,03,
KUH120%. MeUH. 1 53], KC 130%, MeCM, 0.884) KCI (40% MeOH, 0 438, KC1 (50% MeOH 0.084). Nas50,

g, 028, Cas0r L) faq 39 ¢ 107

.9%

acesent Filzer el
1 3 3
7 4.0 3
{0 1.3 b
1¢ A y
19.¢ 3
24.1 A
134 ¥
55 b
il "
8y o
15 b
154 »
NE | 38
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NaCl Molality

)

¢ Sedell azxperanental
— — Broniay pradelion
=== Nei3snar prediciion
= . Pizer pradiciion
\ ——— Present mudel prediction

2 3 4 {
Na2804 Molalty

Flgure 1. Corepazison of solubiliues for NaC). NagSUy. wed Nuy
SOeI0HA in 2 H:O  Nuab0,-Nal) system by vanous mechads

a 25 '°C.

CasSO4 Molality

o

Vi

3y

mn
<

oun

*  Sexel experimenial
/ = = Brormvey pradclion
=== Meiszner preq clion
«== Pitzer pradicion
—— Srasent modal prad clion

MgS0, Molalty

Flgure 2. Compacisan nf soluabilitles for CaS0, 2050 tn the HO-
MRSO—CaSOy system by vacious metheds 31 24 *C.
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bs function moldel for

range interaction term : new lattice-
e Helmholtz free energy

» 2 parameters for solvent, 3 parameters for
each 1onic species
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