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Table 2 Molar fractions, molalities, apparent molar volumes, densities, excess molar volumes and excess partial

VE =

m

molar volumes of the binary solution C.H,CH, (1)-DMF(2) at 293. 15 K and atmospheric pressure

m,/ m,/ p/ v,/ *V,/ vE/ 4% 4%
XI (mol-kg 1) " (mol-kg™t) kgem ™) (em® smol ') (em® \mol ™!) (em® *mol ') (em® -mol ') (em® *mol 1)
0. 0000 0. 0000 1. 0000 — 948. 58 — — 0. 0000 -1.6787 0. 0000
0. 0587 0.8533 0.9413 174. 0484 943. 21 104. 7154 76. 9484 -0.0925 -1.4761 -0. 0062
0. 0924 1.3930 0.9076 106. 6111 940. 15 104. 7852 76. 8933 -0.1392 - 1.3645 -0.0145
0. 1596 2.5985 0. 8404 57. 1522 934. 15 104. 8957 76.7815 -0.2229 -1.1573 —-0.0455
0.2106 3.6503 0. 7894 40. 6835 929. 65 104. 9867 76. 6985 -0.2749 -1.0108 -0.0786
0. 2706 5.0761 0. 7294 29. 2562 924.43 105. 0912 76. 6012 -0.3250 -0.8524 -0. 1294
0. 3202 6.44438 0. 6798 23.0430 920. 16 105. 1804 76.5231 -0. 3560 -0.7313 -0.1792
0.3823 8. 4683 0.6177 17. 5369 914. 89 105. 2892 76. 4260 -0.3834 —-0.5941 -0.2530
0. 4504 11.2130 0. 5496 13. 2443 909. 20 105. 4073 76.3217 -0.3985 -0.4613 -0.3470
0.5171 14. 6517 0. 4829 10. 1359 903.73 105. 5194 76.2193 -0.3996 -0. 3500 -0.4527
0. 5636 17. 6709 0. 4364 8. 4042 899.97 105. 5968 76. 1488 -0.3919 -0.2825 -0.5332
0.7212 35.3944 0.2788 4. 1958 887.54 105. 8567 75.9204 -0.3140 -0. 1101 -0.8415
0. 7647 44.4673 0.2353 3.3397 884.19 105. 9281 75. 8636 -0.2784 -0.0765 -0.9347
0.8114 58. 8661 0. 1886 2.5228 880. 65 106. 0019 75.7980 -0.2355 -0. 0485 - 1. 0400
0. 8715 92.7974 0. 1285 1. 6004 876. 16 106. 0956 75.7139 -0.1713 -0.0224 -1.1811
0.9412  219.0163 0. 0588 0. 6781 871.04 106. 2032 75. 6235 -0.0837 -0. 0045 -1.3512
1. 0000 — 0. 0000 0. 0000 866. 80 — — 0. 0000 0. 0000 -1.5007

2.2 FES5ARZENXR
B P A5 0 O] R EE SR A BB AT 2 R AR et/ N — e bl , A5 2R — TR &R G H,CH, (1) -
DMF(2)7F 293. 15 K B (Y E 54155 «, FHRHERREOCR, R,
p/ (kg + m™®) = 948.5761 —92.0298x, + 10. 25234 (3)
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Fig.1 Dependence of the density p of binary system
C,H,CH,(1)-DMF(2) on the molar fraction
x, at 293.15 K
O This work; @ ref. [12].
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Table 3 Coefficients "’VBO , B,, B,, B, and standard deviations s of equation (4), the experimental molar volume

v*

, and calculated molar volume V,, ; ...a, from equation (4) for CH,CH, (1) and DMF(2)
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B e/ B/ B,/ By/ s/ Vo Bleated )/ Vo Bop)”
(em® -mol ™) (em® smol =) (cm® -mol =) (em®'mol™")  (cm’®-mol~") (cm'mol =) (em® -mol ™)
CeH5sCH(1) 104. 6144 1.7792 —0. 0090 —0. 0940 0. 0026 106. 2906 106. 2921
DMF(2) 75. 5475 1.2746 0.2579 -0.0323 0.0012 77.0477 77. 0467
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Table 4 Coefficients a, b, ¢, d and standard deviations s of equation (5) , the experimental molar volume V,,: Blespt.)

and calculated molar volume V,, .. , from equation (5) for C;H,CH, (1) and DMF(2)

B a/ b/ o/ d/ s/ Vi Bcaled. )/ Vo Bespt )

(em? smol 71) (mol-kg™1) (em® »mol 1) (mol-kg™1) (em? smol 71) (em? mol™')  (em®+mol ™)
CeHsCH(1) 104. 6007 -0. 00007 1. 6953 12.4118 0. 0030 106. 2960 106. 2921
DMF(2) 75.5384 -0. 00006 1.5113 12.3519 0.0014 77. 0497 77. 0467

(]IS K Xoh 1o 1) S S BB 2 R (5 ) VR IRT (BT 4 FNIEL 5) . DR/ N et & 4 R LA S &1 4 A&l 5 ml LA
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Fig.4 Fitting curve of the apparent molar volume Fig.5 Fitting curve of the apparent molar volume
*V, vs. the molality m, for binary system *V, vs. the molality m, for binary system
C,H,CH,(1)-DMF(2) at 293.15 K C,H,CH,(1)-DMF(2) at 293.15 K
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Table 5 Coefficients A,, A,, A,, A, and standard deviations s, of equation 6 and

coefficients c,, ¢,, ¢, and s, of equation (9)

B co/ ¢/ ¢/ s/ Ao/ A/ A,/ Az/ s1/
(em® smol ™1 (em? *mol ™) (em® mol 7Y (em® *mol V) (em® mol ™) (em? rmol 7Y (em® *mol 7 (em? *mol 1) (em® +mol )
CgHsCH,4 -1.6727 3.5171 -1. 8567 0. 0061 -1.6034 -0.0951 0.0137 0. 0061 0. 0004
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Fig.6 Fitting curve of the excess molar volume V vs. Fig.7 Fitting curves of the excess partial molar volume
E . .
the molar fraction x, for binary system C H;CH, V(B =1,2) vs. the molar fraction x, for binary
(1)-DMF(2) at 293.15 K system C.H,CH, (1)-DMF(2) at 293.15 K
O This work; @ ref. [12]. o1t o VE.
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Volumetric Properties of Binary System C.H;CH,-DMF at 293.15 K

HOU Hai-Yun'", WANG Xiao-Xian' , PENG San-Jun’, GENG Xin-Peng'
(1. College of Environmental and Chemical Engineering, Xi'an Polytechnic University, Xi'an 710048, China;
2. Department of Chemistry and Environmental Engineering, Changsha University of
Science and Technology, Changsha 410076, China)

Abstract The densities of binary solution C;H;CH;-DMF ( toluene-N, N-dimethylformamide ) at 293.15 K
were measured by use of the Anton Paar 4500 vibrating-tube densimeter and the dependence of density on mo-
lar fraction was fitted by the least-square method with the standard deviation 0. 005 kg/m’ , the molar fractions
of toluene for the binary solution is from O to 1. The apparent molar volumes of C;H;CH, and DMF in the bi-
nary system C,H;CH,-DMF were separately calculated from the density data, and the optimized dependences
between apparent molar volumes and molar fractions and mass fractions were also determined respectively by
the nonlinear least-square regression, and further more, the limiting partial molar volumes, the standard par-
tial molar volumes and the molar volumes of C,H;CH, and DMF were also obtained from the functions limits.
At the same time, the excess molar volumes for the binary solution were calculated and were fitted by the
fourth-order Redlich-Kister equation well, so the Redlich-Kister coefficients and the excess molar volume ex-
tremum were obtained. Furthermore, the excess partial molar volumes of C,H;CH, and DMF were calculated
and the dependences of the excess partial molar volumes on molar fractions of C;H;CH, were fitted with the
three-parameter polynomial. The limiting excess partial molar volumes of C,H,CH; and DMF were also ob-
tained from the polynomials limits as well as from the Redlich-Kister equation coefficients.

Keywords Toluene-V, N-dimethylformamide; Apparent molar volume; Excess molar volume; Limiting par-
tial molar volume ; Standard partial molar volume; Excess partial molar volume; Limiting excess partial molar

volume
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