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3% 2 Nakanishi correlation

In this method, empirical parameters were introduced to account for spe-
cific interactions between the solvent and the (infinitely dilute) solute. As
originally proposed, the scheme was applicable only at 298.2 K. We have
scaled the equation assuming D3gne/T to be constant. :

(11-9.12)

D = [9.97 X 10°% 240 X 10°° ApSpVi| T
AB NN InSAVa 78

where D3 is the diffusion coefficient of solute A in solvent B at low con-
centrations, cm®/s. V, and Vj are the liquid molar volumes of A and B at
the system temperature T, cm®/mol, and the factors I, Sa, Ss, and Ap
are given in Table 11-4. ny is the solvent viscosity, in cP.

Should the solute (pure) not be a liquid at 298 K, it is recommended
that the liquid molar volume at the boiling point be obtained either from
data or from correlations in Chap. 3. Then,

Va (298.2 K) = SVA(Ty) (11-9.13)

where § = 0.894 for compounds that are solid at 298 K and 8 = 1.065 for
compounds that are normally gases at 298 K (and 1 bar). For example, if
oxygen is the solute, then, at the normal boiling point of 90.2 K, the molar
liquid volume is 27.9 cm®/mol (Appendix A). With Eq, (11-9.13), V, =
(1.065)(27.9) = 29.7 cm®/mol.

Values of DR were estimated for a number of solute-solvent systems
and the results were compared with experimental values in Table 11-5. In
this tabulation, V), for water was set equal to the dimer value of 37.4 cm®/
mol to obtain more reasonable results. The poorest estimates were
obtained with dissolved gases and with solutes in the more viscous sol-
vents such as n-butanol. The use of definite values of I, to account for
solute polarity may cause problems, since it is often difficult to decide
whether a compound should be counted as polar (I, = 1.5) or not (I, =
1.0). It might be better to select an average I, =~ 1.25 if there is doubt
about the molecular polarity.

Nakanishi Parameter Values for Liquid Diffusion Coefficients

As solvents
As solutes (A)f (B)
Compound(s) . I, Sa Ap Sy
Water 2.8 (1.8)1 1L 2.8 1
Methanol 2.2 (1.5) ) 1 2.0 1
Ethanol ‘ ‘ 2.5 (1.5) 1 2.0 1
Other monohydric alcohols 1.5 1 1.8 1
Glycols, organic acids, and other
associated compounds 2.0 1 2.0 1
Highly polar materials 1.5 1 1.0 1
Paraffins (5 < n < 12) 1.0 0.7 1.0 0.7
Other substances . 1.0 1 1.0 1

tIf the solute is He, H,, Dy, or Ne, the values of V, should be: multiplied by 1 + (0. 85)A2],
where A = 3.08 for He® 2.67 for He*, 1.73 for H,, 1.22 for D,, and‘0.59 for Ne.

{The values in parentheses are for cases in which these solutes are dissolved in a solvent which
is more polar.
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potential.
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208.15 K\ LRETIBWT, #M#LK, EEARD MeOH, TBA, RFABH . 5mol%MeOH
REH 3, 8, 1Tmol%TBA KIEW . 8mol%REABEH % £D MD, MC &HE 272 vE L1
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[15]c TBA KBWP THOREKBEPTH, HIKGFEFORT v Iy VI A NF—DET

(0.8 ~ 1.2kJ/mol 12f) HHERE N E L7zo TOZRNVF—REMORR L1 - BHUED

BACOBMB R FASCTHE Lz, BERLEAEERAZANVE I B2 b 26 LETOT,
FFFOHEVEHZANF— DA EZ L THET, BEMO 23354 % 6. TBA IR
FLIHCEALTWwHZ edHloTwEd, 11 5, TBA-TBA RSN HAEEERAIR
bhidA, 250 TBARLOBCREIIKEEMNE LA-MBENL DO THL EEXLNE
To WIRFILBWTIR, HPLHCREDPERPSREMDOEHEDEHEEERATHS b

hEd,
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KT LB UE DB E A D 72912, 10ps(10-1s) B DKSF & BEE D EL D ELEF
ERHN2bONPMI2 T, TBABREL L) LT 2 RFALN T T, RETRENIE

(b)

K12 5F&EL010ps OB +1i16 BOBEHBLSESA, EREOVTERER2 LTS, ~y 7
Dt A BB OB, (a) TBA ABH, (b) REKEH.

DVEETY. KPTOBEERTATL & Ho RFEABRTH, RE LARBCREEAE T
BDTYHE, SRERGINTVIHTRMAZIEA, L2 L TBAKXKAETI., B4 3%D
TBAICH O T, FEBICRESEEIN T E T, ZOBITKOHEELOHEIEIN 2 HEIC
YHRNLTWIE T, ZOREOKROEELEIIE, KICHEMUL T b kEEHED 6 BRAY b7 —
IORBETIHZL, LA BRAIMMT 2L bHBLE L

INOEDRKRITEL Y, TBA TOHTRE R, BEHI XV ¥ —HIC A H 2 k0Bl (Bukk
AR 2RO P THREL LD LT HHAEATORETHD, L) T ERHRENE LT,

ZOMIZBRIELE LA, MeOH, 7+ ¥, 7 F=b U, BGE0AEHIIONT
MD Bt 24T\, RN 24T %2 o THB Y T4, WETEEI, BERIAE (CO,) 7y
KB, FEREK, R = —ho# RIEH. BHEKF (Clathrate-hydrate), 7 7 X ¥ — 25,
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BH FT KEWORERYE (15] - EF NVIHAKOWN: [21) - FF 05 A+ I 7 2WTxf % AR &
) CRERFEN T, TOMICATR o727 v ALKEOKERES BT BHF%E [22) ®. WRLE IR
B (23] HO DS RMN FEL VG0 T, FHOGT Y Ia b=V a v OWfRIRY
ToTWaEEXTBYET, ZOWNERD &, ROMRIHT 2ELRE—20F — < 2
BWBRT B AT TR, —RRALACTF -2 BRA T BRERZI O b n ¢
ho LLEKDABEITHL L HIT, —FRENDCE >R T — < DHRIFH(FRo T
50T, FhRIEDTEREE (Nv Y T AT AF—F)DLITERBIENTNS L)
u%bn%mfio%nuﬂw%@ﬂﬁﬁ¢@a7u&%ﬁjf%%tﬁoréxwftxm
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