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Excess Molar Heat Capacities of
Aqueous Mixture of 1,4-Dioxane

Takashi SUZUKI** Yoshiki YOSHIHARA¥*, and Takayoshi KIMURA*

The excess molar heat capacities of (I-x) water + x1,4-dioxane have been measured by using SETARAM
BT2.15D conduction type micro calorimeter from 318.15 K to 368.15 K. In all temperature regions, the mixtures
showed positive values over the whole composition range. The excess molar heat capacities over the whole
composition range increased with increasing temperature. The maximums of excess molar heat capacities increased
proportionately with the increasing temperature. The mole fractions at the maximum value of excess molar heat
capacities were shifted from x = 0.55 to 0.50 with increasing temperature from 318.15 K to 343.15 K, however the
ones were fixed around x = 0.50 above 343.15 K. Several different behaviors for the concentration dependence of
partial molar excess heat capacities were observed from 318.15 K to 368.15 K. An interesting behavior of partial
molar excess heat capacities at infinite dilution was observed between 333.15 K and 338.15 K.
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Fig. 1 Excess enthalpies of (L-x)water + x L 4-dioxane :
327815 K, O;289.15K, A;318.15K, ;338.15K.
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Table 1 Coefficients 4; of Eqn. (2) with the calculated
standard deviation of fit s¢ of Eqn. (3).

5
% 4 42 45 TK! fmal"
318.15 381  -5.85 9.86 0.65
323.15 407 -5.57 13.0 0.66
328.15  44.1 -6.24 1.7 0.68
333.15 467 444 12.1 0.73
338.15 488  -2.58 6.17 0.73
34315 505  -1.260 6.76 0.76
34815 535 -1.33 4.95 0.74
353.15 555  -0.460 5.34 0.80
358.15 583  -0.50 1.50 0.79
363.15 602 -0.560 3.82 0.93
368.15 632  -00760 141 0.92
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Fig. 2 Excess molar heat capacities of {1-x) water +
x l4-dioxane: (a), 318.15 K; (b), 328.15 K; (c),
338.15 K; (d), 348.15 K; (e), 358.15 K; (), 368.15 K.
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Table 2 Maximum of excess molar heat capacities of

(1-x)water + x[ ,4-dioxane.

r o

= X P

K IJK" mol™
318.15 0.55097 9.548
323.15 0.54837 10.25
328.15 0.54660 11.10
333.15 0.53164 11.70
338.15 0.51122 12.21
343.15 0.50153 12.61
348.15 0.50240 13.38
353.15 0.50231 13.87
358.15 0.50222 14.59
363.15 0.50310 15.06
368.15 0.50270 15.80
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Fig. 3 Change in the maximums of excess
molar heat capacities of (1-x)water + 0
xl,4-dioxane on concentration: a, 318.15 K; b,
323.15K; ¢, 328.15K;d, 333.15K; e, 338.15 K;
f, 343.15 K; g, 348.15 K; h, 353.15 K; 1, 358.15 60
K;j,363.15K; k, 368.15 K.
50
318.15K %26 368.15K D@BFEEALMEREIZONT, X 40
NEFNOHEREICHIT BRI T NBE S ORAE E
EFOFENGFEE SK T &I Table2 (IR L, FiLE Fig ¥ 30
3 ER L. 51
U':; 20
B VEVE B IR OERIT 31815 K TiE x = 055 10
IZR b 7z28, BE EFITHEW KICE ATZIRERIE M
~¥7 kL, 343.15K Tl x=050 IR BAiz. 343.15K 0
b 368.15 K OIREER T, BADEALSEITITLA

EFTAT, ®AiTx = 0.50 fHElcE 57z, Larkin %
X, =% ) —KEBROPRERRTIE, kafexy )
— TR T A~ L THIRPICEEL, Hizh
HLIHRO L S e¥EERT HIMR TFAERST
LT AL E—DEGHHLRELTWNWS 9. AR bTH
J =k EERIZEKE & BKIE TR & 7o A
1L4-UF 4 v OKEER THPIRERB TR E 14-UF
DI T AE—HBEET AR, BRESTE L
YENME—DBEBBE|ILLNIORLE. =g b—1 3 VEER
[8] Tk, # 7 AF—BHOMHICKERZEEY® 52D
ELTWa.

L4-TPAEFH KBHP TR KL 14-PFF
Y D2ED Y T A —FKE 14PN RS TR
RELEARBRETHY 202D Y 7 AZ—DRE
K OBEEELDZ LENHED. T, 77 AF—L)
HAOBETHE, KT & 14-UHFF o RERicBEe L
BOBELDE, 75 AF—2FBRLTWBRIETSFE
BERRL, KHAWE14-PAXFT U CBEATTRETHD
EEZBND. 22Oy FAZ—OREEROMBED
BERFE (dC,/dT) BvFhino s 5 A2 —T328.15K
BHBHVMT 34315 K BLETIRERS LEZA DD,
328ISKUTE MBISKUETRHBE—TEICRD L LE
Abhb, Zndb 2 MO 7 2AY —DOHEEGERIRE
3215 K &A% 34315 K ThAHAFERHERL TS,

p

¢ ®/1K" mol’

0.0

Fig. 4 An anomalous concentration dependence on
C,.F and C,," of (1-x)water + x 1,4-dioxane : (a), from
318.15 K to 328.15 K; (b), schematic diagram of low
temperatures; (c), from 343.15 K to 368.15 K.
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Fig. 5 Temperature depérndence of partial molar
excess heat capacities on (l-x)water +
x1,4-dioxane in dilute concentration: (a), 318.15
K; (b), 333.15 K; (c), 343.15 K; (d), 353.15 K,
(e), 368.15 K.
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Table 3 Partial molar excess heat capacities at infinite
dilution of (1-x) water. + x 1,4-dioxane.

T & ey

K T K mol™ J K mol™
318.15 53.81 42.11
323.15 59.27 48.13
328.15 62.04 49.56
333.15 63.24 54,36
338.15 57.55 52.39
343.15 58.52 56.00
348.15 59.78 57.12
353.15 61.30 60.38
358.15 60.30 59.3.0
363.15 64.58 63.46
368.15 64.69 64.53
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Fig. 6 Temperature dependences of partial molar
excess heat capacities at infinite dilution: O, water;
A\, 1,4-dioxane.
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Fig. 7 Temperature dependence of excess molar heat
capacities on several mole fractions : A\, x =0.11236;
O, x =0.39639; [, x = 0.51465; V, x = 0.80721,
O, x=0.91427.
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Fig. 8 Dependence of excess molar heat capacities on
mole fraction and temperature.
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