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ABSTRACT

Apparent molal valumes ¢, and relative viscosities %, of aqueous solutions of anilinium
chloride have been determined at two degree intervals from 20 to 50°C in the molar
concentration range 0.003<C<0.4. The results are discussed in terms of partial molal
volumes V°, deviations from the Debye-Hiickel limiting law, partial molal expansibilities
E°, viscosity B coefficients calculated from the Jones-Dole equation, and energy of
activation for viscous flow.

In aqueous solution, anilinium chloride was found to be a weak structure-maker due
to its hydrophobic group.
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Table 1 Densities, apparent molal volumes and relative viscosities of ¢NH,Cl in water at

30. 00-£0. 01°C (as typicel one)

t € d n

(&) (mole - 1Y) (g - ml™) (ml - mole™) 7r

30 0. 35906 1. 00485 104. 41 1.1019
0. 29036 1. 00315 104. 20 1. 0835
0. 2288¢ 1. 00161 103. 99 1. 0658
0. 17896 1. 00029 104. 07 1. 0505
0. 13070 0. 99908 103.78 1.0386
0. 09012 0. 99801 103. 82 1. 0280
0. 05638 0. 99713 103. 76 1.0173
0. 03383 0. 99654 103. 58 1. 0106
0. 01442 0. 99603 103. 40 1. 0067
0. 00423 0. 99576 103. 62 —~
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Table 2 parametets for density equation
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t°C é RMSD

20 2.6714 - 107° 1.36x107°
30 2. 5857 3.98

40 2. 6000 3.88

50 2.5714 4.55
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Table 3 Constants for Density Equation

d=A-+ BC+Ct'+D¢*

molality A -Bx10* —Cx10’ —Dx 10’ Deviation x 10*
0. 300 1, 009508 1,534 10.0 0. 317 +0. 04
0. 182 1. 006708 1.872 1.0 0. 383 +1
0. 090 1. 004393 1,745 2.0 0. 383 +0.5
0. 033 1. 002542 1,555 5.0 Q. 362 +1
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Table 4 Partial molal volume ¢,°, empirical limiting slope S, for ¢NH,Cl and theoretical limiting

slope S, of 1—1 electrolyte

o ,
) . (ml Py oleD) (ml. 1/F mole %) Sy @@
20 102. 70 0. 750 1.782
22 102. 84 1. 050
24 102. 90 1.250
(25) 1. 334* 1.868
2 103. 05 1.417
28 103. 13 1.533
30 103. 30 1. 667 © 1.955
32 103. 40 1.750
34 103. 48 1. 867
(35) 1. 909* 2.046
36 103. 58 1.950
38 103. 55 2.033
40 103. 65 2.100 2.138
42 103.76 2.133
44 103. 90 2.167
(45) 2. 209* 2.234
46 104. 10 2. 250
48 104.11 2.283
50 104.22 2.332 2.333

* interpolated value
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Fig. 1 Typical plot of ¢,~C!/? for ¢NH; Cl
in Water
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Table 5 Values of 2 from the equation
Gy=¢y° +SyC»*+hc

Author Salt (otc) d-ml _hm ole™) Reference
Present work $NH,CI 20 —1.85
" 30 —0.83
” 40 —0.28
” 50 =0. 00
Desnoyers and Arel MeNH,Br 25 —0.63 2)
” EtNH,Br 25 —0.92 ”
" n-PrNH;Br 25 —1.3 ”
" n-BuNH,B, 25 —-1.7 "
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(3) Partial molal expansibility
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Table 6 Molal expansibility of ¢NH;Cl in water at various temperatures

¢p(ml - mole™? - deg™)

t o o
0 0. 300m 0.182m 0.09m 0.033m 0.015m #a°(orE)
25 0.101 0.092 0. 084 0.074 0.075 0.065
30 0.088 0.079 0.071 0. 064 0.067 0.059
35 0.074 0.072 0. 062 0. 058 0. 056 0.051
40 0. 061 0.053 0. 054 0,051 0.046 0.044
45 0.051 0.046 0.045 0.045 0.038 0.038
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Table 7 partical molal expansibilities of salts at 25°C

Auther

salt ¢£°(=E°)(m] - mole™ - deg™) Reference
Present work #NH,Cl 0. 065
F.]. Millero and W. Drnst-Hansen NH,Cl 0.018 (@)
” Me,NCl 0.079 "
" Et,NCl 0. 100 "
. n-Pr,NCI 0.141 "
1 n~-BuNCl 0.223 4

S5 E&5E 4dAgdE Aol

gl vladte FHo= 25°C A9 ¢°
(orE°)gkel F3 2% table 7o] A4} Millero
9l Drost—Hansen®| dataz %8 A" E°(Cl")
=(). 048ml. mole 1, deg1& 3 3l E°2| additivity

238 E°(6NH;HE 0.0179¢ & + 4o

(4) Viscosity B—coefficient
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4 Heol sk (13)49] W34 (3, —-1)/C2=4
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Table 8 o A} ¥ 7} 25 o4 A& 0.007

Table 8 Values of A and B from the jones-Dole equation for ¢NH,Cl in water

t A B
&) (1%, mole /%) (1, mole™?)
20 0. 0075 0. 2833
22 0. 0070 0. 2800
24 0. 0070 0.2775
26 0. 0100 0. 2700
28 0. 0100 0. 2683
30 0. 0090 0. 2667
32 0. 0090 0. 2642
34 0. 0080 0. 2583
36 0. 0090 0. 2550
38 0. 0070 0. 2550
40 0. 0080 0. 2533
42 0. 0090 0. 2517
44 0.0120 0. 2400
46 0.0100 0. 2392
48 0. 0100 0.2392
50 0. 0090 0.2383
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Table 9 Energy of activation for viscous flow of pure water and ¢NH,C! solution in

water

t AE* o) AE*(soln) cal. mole™!

0 (cal-mole™) C; 0. 300 0.182 0. 090 0.033 0. 005
20 4464 4540 4514 4490 4473 4466
76+ (50) (26) ©)] @
26 4123 4200 4173 4149 4132 4125
an (50) (26) €)] &)
30 3987 4070 4037 4013 3997 3989
€3)) (50) (26) o @
36 3775 3861 3825 3861 3785 3777
(86) (50) (26) a0 @
40 3663 3741 3713 . 3689 3672 3664
a8 (50) (26) @ €Y
46 3490 3571 3540 3516 3499 3492
1639 (50) (26) @ @
50 3340 3421 3390 3366 3349 3342
(€30 (50) (26) (©)] @
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AE*(,,,,,)=R“” s (16} Nightingale3®9] ¥-Fo] we} gNHs*ol 22 hy-
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