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Table 1 Densities and apparent molar volumes of glycine in ethylene glycol-water mixtures at 298. 15 K

m/mol * kg~ p/g*cm™? &y/cm?® * mol ™! m/mol * kg~ p/g*cm™? &y/cm® * mol !
w=0 w=0.30
0. 0000 0. 99707 0. 0000 1. 03612
0. 0500 0. 99869 42. 6225 0. 0445 1. 03745 44. 5625
0. 1000 1. 00030 42. 6843 0. 0892 1. 03877 44. 6770
0. 2000 1. 00346 42. 8896 0.1976 1. 04192 44. 8640
0. 3001 1. 00657 43. 0383 0. 2987 1. 04479 45. 0374
0. 3997 1. 00959 43. 2439 0. 3994 1. 04761 45.1532
0. 5000 1. 01262 43. 3338 0. 4996 1. 05036 45. 2805
w=0.10 w=0.40
0. 0000 1. 00938 0. 0000 1. 04931
0. 0505 1. 01008 43. 1916 0. 0468 1. 05065 45. 4916
0. 1003 1. 01254 43. 3068 0. 0991 1. 05213 45. 5672
0. 2002 1. 01562 43. 5053 0. 1997 1. 05496 45. 6023
0. 2994 1. 01864 43. 6199 0. 2998 1. 05771 45. 7325
0. 3996 1. 02158 43. 8782 0. 3977 1. 06036 45. 8229
0. 4998 1. 02452 43.9810 0. 4988 1. 06306 45.9045
w=0.20 w=0.50
0. 0000 1. 02255 0. 0000 1. 06200
0. 0496 1. 02408 43.8613 0. 0539 1. 06350 45. 9524
0.0975 1. 02553 44. 0462 0. 1043 1. 06489 46. 0000
0.2011 1. 02863 44. 2424 0. 1981 1. 06743 46. 1432
0. 3010 1. 03155 44. 4240 0. 3069 1. 07033 46. 2580
0. 4001 1. 03439 44. 5976 0. 4039 1. 07287 46. 3502
0. 5000 1. 03722 44. 7128 0. 4997 1.07531 46. 4880
&y AT XI5 35
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S KR SVARIT AR TRA @) i R R Fig. 1 Variations in transfer volumes (A @! ) of glycine
AdY= &Y &)olyol )= @Y G) (3) with mass fractions (w) of the cosolvents in

alcohol-water mixtures at 298.15 K
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Table 2  Densities and apparent molar volumes of glycine in glycerol-water mixtures at 298. 15 K
m/mol * kg~ p/g*cm™? @ PY /em® + mol ! m/mol * kg~' p/g*ecm™ @) /cm® + mol ™!
w=0 w=0.30
0. 0000 0.99707 0. 0000 1. 07010
0. 0500 0. 99869 42. 6225 0.1105 1. 07324 45. 2076
0. 1000 1. 00030 42. 6843 0. 1988 1. 07571 45. 2669
0. 2000 1. 00346 42. 8896 0.2163 1. 07619 45. 3089
0. 3001 1. 00657 43.0383 0.2555 1.07727 45. 3405
0. 3997 1. 00959 43. 2439 0. 3809 1. 08068 45. 4491
0. 5000 1. 01262 43. 3338 0. 4928 1. 08366 45. 5459
w=0.10 w=0.40
0. 0000 1. 02052 0. 0000 1. 09607
0. 1184 1. 02418 43. 7222 0. 0975 1. 09869 46. 0209
0. 1912 1. 02639 43. 8283 0. 1999 1.10139 46.1188
0. 2270 1. 02747 43. 8685 0. 2461 1. 10259 46. 1648
0. 3434 1. 03093 44. 0043 0.3097 1.10423 46. 2117
0. 4200 1. 03315 44. 1411 0. 3840 1.10612 46. 2783
0. 5062 1. 03563 44. 2439 0. 4898 1. 10877 46. 3700
w=0.20 w=0.50
0. 0000 1. 04486 0. 0000 1. 12268
0. 0959 1. 04770 44. 5894 0. 0952 1. 12509 46. 6712
0.2018 1. 05079 44. 6817 0.1785 1. 12716 46. 7639
0.2573 1. 05239 44. 7212 0.2315 1. 12845 46. 8521
0. 2859 1. 05321 44. 7384 0. 2499 1. 12890 46. 8625
0. 3769 1. 05578 44. 8364 0. 3581 1. 13149 46. 9770
0. 5031 1. 05928 44. 9698 0. 4632 1. 13396 47.0729
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Table 3  Limiting partial molar volumes (®?) and experimental parameters (s,) of equation (2) for glycine
in polyol-water mixtures at 298. 15 K
w ? /cm® + mol ! se/cm® * mol = * kg R
0 42. 54 (0.02)* 1.66 (0.08) 0. 9956
43.20 (0.03)" 0.82 (0.04)"
42.48 (0.02)° 4.26 (0.16)°
in ethylene glycol-water mixtures
0. 10 43.12 (0. 03) 1.77 (0.09) 0. 9944
0. 20 43.84 (0.04) 1.85 (0.13) 0. 9904
0.30 44. 53 (0.03) 1.56 (0.09) 0. 9940
0. 40 45.45 (0.02) 0.91 (0.05) 0.9931
0. 50 45.89 (0.01) 1.19 (0.04) 0.9979
in glycerol-water mixtures
0. 10 43.56 (0.01) 1. 34 (0.04) 0. 9983
0.20 44.48 (0.01) 0.93 (0.04) 0. 9963
0.30 45.10 (0.01) 0.90 (0.03) 0.9973
0.40 45.94 (0.01) 0.88 (0.02) 0. 9993
0.50 46. 58 (0.02) 1.09 (0.05) 0. 9954

* Entries in parentheses are the standard errors on each coefficient.

® From ref. [19], ¢ From ref. [12]

*£4 298.15 K EHESEBRAE=ME - RS BRI FRKLE N,

Table 4  Hydration numbers ( N,) of glycine in alcohol-water mixtures at 298. 15 K

w Ethanol-water Ethylene glycol-water Glycerol-water

0 2.63 2.63 2.63
0.05 2.58
0.10 2.45 2.32
0.15 1.58
0.20 2.24 2. 04
0.25 0.47
0.30 2.02 1.85
0.35 (-2.76)"
0.40 1.75 1. 60
0.45 (-6.78)"
0.50 1.61 1.41

“The negative values in parentheses are unreasonable.
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Volumetric Properties of Glycine in Ethylene Glycol-water and
Glycerol-water Mixtures at 298. 15 K*
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Abstract  Densities have been determined for ternary aqueous solutions containing glycine, ethylene glycol or
glycerol (cosolvent), with mass fractions of the polyols in cosolvent-water mixtures ranging from 0 to 0. 50. The
apparent molar volumes, the limiting partial molar volumes and hydration numbers of glycine zwitterion have
been calculated. The transfer volumes from water to polyol-water mixtures have been obtained and discussed in
terms of the structural hydration interaction model. The results obtained have been compared with that in
ethanol-water mixtures. It is concluded that the magnitude of enhancement effect on volume is somewhat related
to the number of OH groups on alcohol molecules. However, the most important factor that influences volumes
is the structural shapes of hydration shells of alcohol molecules. The unusual enhancement effect on volume in
ethanol-water mixtures is considered to be related to the fact that the micro-structure of the mixtures is hetero-

geneous and discontinuous.

Keywords: Glycine, Polyol-water mixtures,  Limiting partial molar volumes,  Structural interactions
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