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Table 1 The concentration dependence of osmotic coefficients of the aqueons glyeol solution

m/mol-kg ™" 13 Fias $339 m/mol-kg ™" Faya P L AT
0.0942 (1.995 0,997 0.9%8 1.0910 0,996 1.002 .994
02171 1.001 1.000 0.998 1.2210 0.999 1.995 0,999
0. 28096 1.003 1.00:0 0.997 1.3240 0.999 1,999 [.998
0.J888 0.998 1.00:0 0n.4997 1.4230 1.0002 10002 1000
0.4937 1.002 1.000 0.998 1.5080 1.002 1.003 1.00HD
(1.5881 1.006 1.000 0.999 159010 10000 1.001 1.000
LGD62 1.04M) 1000 0.999 1.6960 1.002 [1.992 01.994
18154 (1995 1,000 0.998 1.8170 1.002 1.0M01 1000
1.AR12 1.3 1.000 0.999 18760 (1.998 1.0002 0.999
09971 {1999 1.001 0.998 1.9980 1.002 14000 1000
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Fig.1 The concentration dependence Fig.2 The concentration dependence
of the molal osmotic coefficients of the molal osmotic coeflicients
of agueous glycerol solution at of agueous sucrose solution at
313(0), 323(M) and 333k(A) 313(A), 323(A) and 333 K(@)
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Table 2 The concentration dependence of osmotic coefficients of
agqueous glycerol. sucrose and glucose solution

'rn,l.lrzru.rlrlr.g_F Pipsn 10° 8 Py 1078 Py 117§
Glycerol
(L0996 1.000 -0.299 1.001 0.034 1.002 0183
0. 2089 1.001 0617 1.002 0712 1.004 0,204
0.3237 1.004 0,510 1.005 1.231 1.006 -.512
0.3662 1.006 -0.249 1.007 1.422 1.008 (L6900
0.2077 1.007 0.004 1.008 0,353 1.009 0.749
0.5842 1.00% ~-0.6TT 1.010 0.144 1.011 0,069
0.6950 1.011 -1.583 1.011 0.97% 1.013 0.515
0.7714 1.012 0073 1.013 383 1.014 0.541
0.0084 1.017 0.261 1.016 0,253 1.015 0049
1.0360 1.020 1.400) 1.018 0.233 1.6 0.410
1.0840 1.023 -(1.299 1.019 0.513 1.m7 0.090
1.2110 1.02% 0,123 1.020 0.323 1.018 -1.252
1.2900 1.028 1.083 1.021 -r444 1.019 ~01.138
1.4100 1.030 0.034 1.023 -0.197 1.020 —(1.G39
1.4930 1.032 0.219 1.025 1.495 1.022 (160
1.5980 1.034 1.047 1.027 0.636 1.024 0377
1.6940 1.038 0,269 1.029 0.639 1.027 1.414
1.8690 1.043 0013 1.031 2.109 1.029 1.244
1.9670 1.046 -0.289 1.037 0.371 1.033 -0.622
2.0320 1.049 0.269 1.040 0.59%9 1.037 0771
Sucrose
0.0087 1.005 100 1.005% (001 1.004 .878
0.1975 1.009 0.409 1.009 (1.528 1.006 (1L.289
0.3050 1.013 0.947 1.014 1.155 1.008 1.724
0.3931 1.00% 1.513 1.019 1.239 1.012 521
0.5024 1.023 1.227 1.023 .9245 1.016 0.046
(1Lo928 1.025% 0,307 1.025 11.495 1.021 2.242
(L7019 1.029 1.634 1.028 1.553 10323 0.906
(L8032 1.033 0.768 1.033 0.268 1.0025 0,143
(LBDAS 1.037 0.770 1.037 0.268 1.027 0,963
1.00310 1.041 1.317 1.041 0,472 1.031 0,013
1.100810 1.04% 1.978 1.044 0.354 1.033 10346
1.2030 1.052 0.633 1.047 n.832 1.037 0,256
1.2960 1.056 (1243 1.052 0.744 1.0039 0.378
1.3890 1.060 0.07T6 1.067 2.304 1.042 0.008
1.5100 1.063 1.319 1.058 1.187 1.046 1.556
1.5671 1.068 (1248 1.061 0.205 1.048 0,920
1.7103 1.072 -1.334 1.066 (L5586 1.060 1.255
1.77%1 1.076 0.348 1.069 .091 1.0054 (.GBT
1.9349 1.080 0.340 1.075 0382 1.0568 (1.15%9
Glucose
0.0997 1.002 0.102 1.003 0.301 1.0402 0,009
0.1931 1.004 (.110 1.005 .083 1.3 1,198
0,2910 1.006 n.o1z 1.007 1.174 1.00%5 0.516
00,4075 1.008 0.552 1.0 0.757 1.0006 .036
0.4805 1.010 0.335 1.011 .506 1.007 0137
01,2960 1.013 N.a73 1.014 0.114 1.008 (L5376
0.7023 1.015 0.126 1.016 1240 1.010 (L0117
1.7811 1.017 0.494 1.018 0.766 1.011 .088
(.B906 1.019 0.282 1.020 0.807 1.013 .421
(LO9RE 1.021 Nna67 1.021 0.033 1.014 0.054
1.1020 1.022 0.794 1.022 0,718 1.016 0.527
11770 1.024 0.178 1.024 1,100 1.7 1.402
1.2880 1.026 0.174 1.025 0n.602 1.018 0053
1,378 1.028 0.248 1.027 0.049 1.019 0.322
1.4870 1.030 0.372 1.028 (1.569 1.020 {1845
1.5920 1.031 ~0.414 1.030 314 1.022 A1.428
1.6310 1.033 0.009 1.032 1.163 1.024 0.074
1.7800 1.035 0.213 1.034 .825 1.026 .541
1.8970 1.037 0.303 1.035 0.040 1.028 (.78
2.0330 1.039 -0.229 1.037 0.395 1.02% N.567
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Fig.3 The concentration dependence

of the molal osmotic coefficients

of agueous glueose solution at
313(00), 323(M) and 333 K(A)
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Table 3 The constants A, fitted to equation(1) and their correlation

coefficients R for different aqueous solution system

System T/K Ay Az Aa Ay It
313 0.02035 000443 0.00504 0.00129 0.9996

Glucose 323 02465 000262 00221 (KL 09989
333 n01244 0.00195 0.0155 (L 00050 (.9986
313 005333 0.03237 002967 000836 0,9993

Sucrose 323 005098 001992 L1161 L0020 0,9991
333 003192 000116 000321 (.00110 ‘{I."J_"JSE
313 000441 0.02872 001710 000381 (9987

Glycerol 323 000953 (02400 002276 000657 0,0974
333 002404 0L.006E09 000426 (1L.2B6 0.097%
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Determination of the Osmotic Coefficients of the Aqueous Solution of Polyhydroxy-
lated Compound at 313, 323 and 333K

Gao Zuoning

{ Department of Chemistry, Ningxia University, Yinchuan 750021)

Wen Xiaolin  Sheng Weiguo Fang Jian
{Department of Chemiséry, Lanzhow University., Lanzhow 730000)

Abstract The determination of the osmotic coefficients of the aqueous solution of poly-
hydroxylated compounds such as glyeol, glycerol, sucrose and glucose by Vapour Pressure
Osmometry at 313, 323 and 333K was carried out over the concentration range of 0.0-2.1
mol-kg ™" and 0.0-2.0 mol-kg ! respectively. By using a linear least-square fitting routine,
the osmotic coefficients were fitted by a simple polynomial equation, It was found that
the relation between the experimental results of molal osmotic coefficients ¢ and the mass
molal concentration of the solution m are in agree— .t with that from the polynomial fit-
ting at different temperature. Factors which inuaence the osmotic coefficient such as the
number of hydroxyl of polyhydroxylated compounds or the molecule weight of the solute
molecules should be further studied, this work will also contribute to the studies of other
thermodynamical properties of the aqueous solution of polyhydroxylated compound.

Keywords: Polyhydroxylated compound, Osmotic coefficient of aqueous solution,
Vapour pressure osmometry
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