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ABSTRACT. We have measured n*, «, and B polarity parameters of 2-propanol/hexane and ethyl
acetate/hexane mixed solvents over the entire range of composition. For the ethyl acetate/hexane system,
only n* and B were measured since a of these mixed solvents are defined zero. We have corrected
the measured polarity parameters to obtain consistent data with the existing literature data assuming
a good linear correlation between the measured and the true values. The variation patterns are consistent
with the expected trends based on the chemistry of the solvent components. The general trends of
the two solvent systems are summarized as follows. n* merely increases as the content of the more
polar solvent increases while a and P increase with the increase of the content of the more polar solvent,
then decrease upon continuing addition of the more polar solvent.
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Table 1. Polarity parameters of pure solvents and mixed solvents with hexane

Polarity Pure solvent Mixed solvent®

Solvent n* a B Ey n* B Er e
Hexane ~0.04 0 0 309 - - - -
1-Prelpanol 0.52 0.78 — 80.7 0.36 0.85 49.14 0.82
2-Propanol 048 0.76 0.95 48.6 0.35 0.89 46.82 0.68
Ethy] acetate 0.55 0 045 38.1 0.34 0.50 36.73 ¢

Ethanol 0.54 033 077 519 0.39 0.81 5041 0.88
Methanol 0.60 3.93 0.62 555 0.50 0.69 51.64 0.86
Methyl ehtyl ketone 0.67 0.06 0.48 413 051 053 39.93 0.03

“50 vol% in more polar solvent except for methanol/hexane mixture. 70 vol% methanol for methanol/hexane

mixture.
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Table 2. Comparison of measured polarity parameters vs. literature polarity parameters of selected pure organic

solvents

n* B a
Solvent Measured literature Measured literature Measured literature
Hexane —-0.07 —0.04 0.105 0 —-0.014 0
2-Propanol 0.508 048 0.794 0.95 0.645 0.76
Ethyl acetate 0473 0.55 0.446 045 - 0
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Table 3. Measured polarity parameters of mixed sol-
vents composed of 2-propanol and hexane

Table 5. Adjusted polarity parameters of mixed sol-
vents composed of 2-propanol and hexane

o' hd a B ¥ n* a B
001 -0.071(0.074) -2 0.359%(0.293) 0.01 —0.041 0.08¢¢ 0.350
002 —0.036(0.066) =5 0.416(0.291) 0.02 —-0.009 0.160° 0.429
005 —0.006(0.061) b 0.616(0.159) 0.05 0.018 0.401° 0.705
0.1 0.057(0.060) 0.681(0.019) 0.754(0.065) 0.1 0.074 0.802 0.895
0.2 0.138(0.074) 0.700(0.020) 0.837(0.008) 0.2 0.147 0.823 1.009
0.3 0.205(0.064) 0.717(0.021) 0.854(0.001) 03 0.207 0.843 1.032
04 0.277(0.058) 0.722(0.021) 0.874(0.013) 04 0272 0.849 1.060
05 0.3500.060) 0675(0.019) 0.879(0.035) 05 0.338 0.795 1.067
0.6 0.393(0.060) 0.652(0.018) 0.878(0.055) 0.6 0.377 0.768 1,065
0.7 0.427(0.070) 0.645(0.018) 0.870(0.060) 0.7 0407 0.760 1.054
08 0.4540.071) 0.643(0.018) 0.855(0.050) 0.8 0431 0.758 1.034
09 0.489(0.064) 0.652(0.018) 0.852(0.055) 09 0.463 0.757 1.029
10 0.508(0.065) 0.645(0.018) 0.794(0.032) 10 048 0.760 0.95

“Volume fraction of 2-propanol, *Er indicatorl is insol-
bule in these solvents and a is not estimated, “Stan-
dard deviations (five measurements for n*, two mea-
surements for o and B) of measured average values
are given in parentheses.

Table 4. Measured polarity parameters of mixed sol-
vents composed of ethyl acetate and hexane

¢ n* B
.01 —0.068(0.071) 0,227(0.120)
0.02 —0.047(0.058) 0.310{0.128)
0.05 —0.0190.049) 0.321(0.063)
0.1 0.106(0.045) 0.441(0.005)
02 0.193(0.044) 0.473(0.014)
03 0.250(0.033) 0.486(0.010)
04 0.285(0.030) 0.491(0.009)
0.5 0.329(0.024) 0.503¢0.011)
0.6 0.363(0.024) 0.488(0.012)
07 0.396(0.035) 0.479(0.011)
038 0.424(0.030) 0.468(0.018)
0.9 0.450(0.038) 0.452(0.009)
10 0.473(0.037) 0.450(0.004)

’a values of hexane/ethyl acetate mixtures are difined
0, *Volume fraction of ethyl acetate, “Standard devia-
tions (five measurements for n*, two measurements
for B) of measured average values are given in paren-
theses.

Faxel Q@] sl el HES g 22
wyo g oAt

7Y hexaneol 4o FH2e} FUAE a1 o

*Volume fraction of 2-propanol, *Calculated under as-
sumption that a is linearly correlated with ¢ over
the range 0<¢<0.1.
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nE e 7o) A,

bi—a,
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b1_'£11

(—a)) 13)
o] A& E& 71EY FA} o) A7 A& 4}
ol FL& A#AAZ) USE AT ez
"l @t Yo Hde) uAgubgelry,
o2} o] ¥AE A H FAHE AFRSE Table 59
Table 69 8.9 Fesisich

Table 3%} 4t Fo13 o8] Q8 =+ da"
gt ZAzke EEHAL] A v o F
Aol 4ol 8] 2A4e) 0ol 7424 E ZFEHAIL 2
A% Bolch SAHL0] 48 24¢] 0Y WNF
&7 hexaned W) 7z FAE e Oe, B2 2
EE 00 o9 717k ZHnrel el IS
wie] zAo) 0ol 7RSS A eAe & #HA
o} 3] o} ASddle F44v9 Fu)r} 0.1 o
3jl el F 7l2) AA7hel e3pr} 2 AEYS
B} ol 7 A= WA o) 2& F47Y

Mol 23 2] dr £2 0] o) R Sl
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Table 6. Adjusted polarity parameters of mixed sol-
vents composed of ethyl acetate and hexane’

o n* B
0.01 —0.038 0.161
0.02 -0.015 0.271
0.05 0.057 0.368
0.1 0.151 0.443
0.2 0.246 0.486
03 0.308 0.503
04 0.357 0510
0.5 0.394 0.525
06 0.430 0.505
07 0.466 0.494
0.8 0.497 0.479
09 0.525 G.158
1.0 0.55 0.45

%q values of hexane/ethyl acetate mixtures are defi-
ned 0, *Volume fraction of ethyl acetate.

2o 4] Bedds gubAQl Aol

2-Propanol/hexaned| ¢} ethyl acetate/hexane™|
o gk 2} FHE A 559 fo 24 & HEE
Fig. 1} Fig. 261 77 EX)8kdch. Table 5, 65} Fig.
1, 28 A IHE Ao 24N G W3}
f30] £ /2R FHEEE & F AUk F 9
A$de £ vlFALu A Asldg P 34
L) & 7FEbo) me} Lol ok F43) A=)
Z7 st 23} kst Fobete] &5 SA Lol
4 FHECL Yo ge PEE 2o, st B
ASede &4 u|FAL0d FALHE Fhgdel ot
2} 22l vi¢ §43 SAEx Rl o ¥
Hojx)e] o)E23ctr} FA Boj2) FAe] ¥ F7}
sl FAEs 238 Fhshe AEge 2k

of oA 2] YBFTH Ro) A AE FAE
A gRo] Eigojel Fof glE o EHSO F
o S AEe) AddHer 43 9ol =3}
Ae gL Y Aolch 43 4ufkel 4] 7}
g AL FTF FA980 B2 AgH w9 vk
o F AHolc}k wepy P 42 Y {24
Sape) 23 AEAHAE YEFE 4 2
224 FIY] A3A8a R PR A T
Ago) AR A9 el a=l /4 39 gely
o B Rl SALeE HAY o FHY
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iPA/Hexane
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o
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Fig. 1. Variation trends of polarity parameters (n*
(O), B (@) and a (&) of 2-propan/hexane mixed sol-
vents with respect to volume fraction of 2-propanol.

polarity scales

EA/Hexane
o0 %, OT
T e ® ;8%

0.3¢ O

polarity scales
O

e
~0.1 } f } }

0.0 0.2 0.4 0.6 0.8 1.0
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Fig. 2. Variation trends of polarity parameters (n* (O)

and B (@) of ethyl acetate/hexane mixed solvents
with respect to volume fraction of ethyl acetate,

FRE] ASEAN) a2 FeRha ¥ Bl At
FE22 Re galziciz BAck <|aid ke
23eole 2t FAHE Qo FP(excess function)S
s e % Fdsich

o] AFellM 7+ FHEY oJodPFy FIuE
ZAZ sl o Egiole) 34 FAEo
A o] gdE AT HE o =Y Fsiv]e)
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Fig. 3. Excess polarities ¢n* {O), ‘B (@), and ea (A)
of 2-propanol/hexane mixed solvlents vs. volume fra-
ction of 2-propanol.
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Table 7. Correlation coefficients for linear correlation of the adjusted polarity scale against an individual polarity

scale based on each dye (dye pair)

Correlation

Solvent system Polarity scale Dye (dye pair) coefficient (0)

2-Propanol/hexane r* #1 0.995
n $2 0.998

* #6 0.998

n* $32 0.999

n* #45 0.996

B # 1/PNP 0.907

B #6/814 0.996

Ethyl acetate/hexane n* #1 0.997
n* #2 0.998

n* #6 0.999

n* #32 0.999

n #45 0.999

B #1/PNP 0.900

B #6/#14 0.993
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