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Fig.1 Variations in transfer volumes (A ®Y)
of serine with molar fractions of poly-
hydroxy compounds in polyhydroxy
compounds-water mixed solvents

1)sucrose, 2)glucose, 3)glycerol, 4)ethylene glycol
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Variations in hydration numbers of
serine with molar fractions of the poly-
hydroxy compounds in polyhydroxy
compounds-water mixed solvents

1)sucrose, 2)glucose, 3)glycerol, 4)ethylene glycol
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Table 1 Densities and apparent molar volumes of serine-glucose-water ternary solutions at 298. 15 K
m/mol * kg™' p/gem™? @y/cm * mol™' m/mol * kg~ p/g*cm™ ®y/cm * mol ™!
we =0. 0000 we = 0. 2000

0. 0000 0. 99707 0. 0000 1. 07036

0.1147 1. 00216 60. 45 0.1039 1. 07460 62.33

0.1921 1. 00553 60. 60 0. 1954 1. 07826 62. 42

0. 2629 1. 00857 60. 71 0. 2535 1. 08055 62. 50

0. 3008 1.01018 60. 76 0.3168 1. 08302 62. 56

0. 4065 1. 01461 60. 92 0. 4087 1. 08653 62. 70

0.4991 1. 01839 61.13 0. 4996 1. 08992 62. 86
wa =0. 0500 we =0. 2500

0. 0000 1.01459 0. 0000 1. 09008

0. 1261 1. 02005 61.12 0.1102 1. 09444 62. 86

0.2172 1. 02392 61. 24 0.1933 1. 09767 62. 92

0. 2584 1. 02565 61. 30 0.2678 1. 10052 62. 99

0.3123 1. 02788 61.40 0. 3209 1.10253 63.03

0.3715 1. 03031 61. 50 0. 3819 1. 10482 63. 07

0. 4867 1. 03499 61. 60 0.4973 1. 10909 63. 14
wa =0. 1000 we =0. 3000

0. 0000 1. 03264 0. 0000 1.11042

0.1223 1. 03788 61. 36 0. 1046 1. 11444 63. 24

0. 1894 1. 04070 61.43 0.1832 1. 11740 63. 34

0. 2688 1. 04398 61. 56 0. 2583 1.12018 63. 44

0.3166 1. 04594 61.61 0.3218 1. 12249 63. 53

0. 4083 1. 04964 61.73 0.3573 1. 12377 63. 57

0. 4862 1. 05276 61.78 0. 5036 1. 12895 63. 74
we =0. 1500

0. 0000 1. 05131

0.1110 1. 05592 62. 10

0.1780 1. 05866 62.17

0. 2526 1. 06167 62. 24

0. 3203 1. 06437 62. 29

0. 3979 1. 06743 62. 35

0. 4991 1. 07135 62. 44

wq: mass fraction of glucose in glucose-water mixed solvents
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Table 2 Densities and apparent molar volumes of serine-sucrose-water ternary solutions at 298. 15 K
m/mol * kg~ p/gem™ @y/cm * mol ™! m/mol * kg™ p/gem™? ®y/cm * mol ™'

ws =0. 0000 ws =0. 2000

0. 0000 0.99707 0. 0000 1.07705

0.1147 1. 00216 60. 45 0.1026 1. 09673 61. 80

0. 1921 1. 00553 60. 60 0. 2064 1. 09314 61. 96

0. 2629 1. 00857 60. 71 0. 2459 1. 08807 62.01

0. 3008 1.01018 60. 76 0.2723 1. 08703 62. 05

0. 4065 1. 01461 60. 92 0. 4041 1. 08546 62. 30

0. 4991 1.01839 61.13 0. 4999 1. 08128 62. 49
ws =0. 0500 ws =0. 2498

0. 0000 1. 01657 0. 0000 1. 10170

0.1182 1.02171 60. 98 0. 1004 1. 10567 62. 59

0. 1968 1. 02507 61.07 0. 1852 1. 10897 62. 63

0. 2447 1. 02710 6l1.11 0.2677 1.11212 62.71

0. 3086 1.02977 61.19 0. 3030 1.11346 62. 74

0.4111 1. 03397 61.37 0.4275 1. 11810 62. 82

0. 4999 1.03757 6l. 46 0. 5092 1. 12111 62. 88
ws =0. 1000 ws =0. 3000

0. 0000 1. 03670 0. 0000 1. 12469

0. 1068 1. 04128 61.19 0. 0970 1. 12839 63. 06

0.2192 1. 04600 61.35 0.1935 1. 13201 63.13

0.2597 1. 04766 61. 46 0. 2585 1. 13440 63.19

0.2955 1. 04912 61.52 0. 3337 1.13714 63. 24

0. 4052 1. 05354 61.70 0.4233 1. 14034 63. 33

0. 5006 1. 05731 61.83 0. 4950 1. 14288 63. 36
ws =0. 1500

0. 0000 1. 05766

0. 0957 1. 06168 61. 62

0.2019 1. 06606 61.70

0. 2461 1.06783 61.85

0.3187 1.07073 61. 94

0.4170 1. 07459 62. 08

0. 5004 1.07781 62.19

ws: mass fraction of sucrose in sucrose-water mixed solvents
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Table 3  Limiting partial molar volumes(¢?) and experimental parameters (sv) of Eq. (2) of serine

in glucose-water mixed solvents at 298. 15 K

F R BRIREE REFAFI S 2 @ )RR

wa x V/cm’ © mol ™! sv r
0. 0000 0. 0000 60.26 £0. 02 1.70 £0. 06 0.997
0. 0500 0.0277 60.95+0.03 1.40 £0. 08 0.993
0. 1000 0. 0555 61.23 £0.02 1.18 +0. 06 0. 994
0. 1500 0. 0832 62.01 £0.01 0.86+0.03 0.997
0. 2000 0.1110 62.17 £0.02 1.33£0.07 0. 994
0. 2500 0. 1387 62.79+£0.01 0.73+0.04 0. 994
0. 3000 0.1665 63.11 £0.01 1.26 £0. 04 0. 998

The values in column 2 are the molar fractions corresponding to the mass fraction wq of glucose in glucose-water mixed solvents.

£4  298.15 K £ EREREME - KESEAFPHRBREERERINGE @ ILBRE 5

Table 4  Limiting partial molar volumes(®?) and experimental parameters (sv) of Eq. (2) of serine

in sucrose-water mixed solvents at 298. 15 K

ws X Y/cm® * mol ™! sv r
0. 0000 0. 0000 60.26 £0. 02 1.70 £0. 06 0.997
0. 0500 0.0146 60.81 £0. 02 1.30 £0. 06 0.995
0. 1000 0. 0292 61.01 £0.02 1.67 0. 06 0.997
0. 1500 0. 0438 61.47+£0.03 1.45+0. 09 0.991
0. 2000 0. 0584 61.59 £0. 02 1.76 £0. 06 0.997
0. 2498 0.0730 62.51 £0.01 0.73+£0.03 0.997
0. 3000 0.0876 62.98 0. 01 0.79+0.03 0. 996

The values in column 2 are the molar fractions corresponding to the mass fraction ws of sucrose in sucrose-water mixed solvents.
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Volumetric Properties of Serine in Glucose-water and Sucrose-water Mixed
Solvents at 298. 15 K~

Li Shu-Qin' Sang Wen-Qiang® Lin Rui-Sen’
( 'Photosynthesis Center, Institute of Botany, Chinese Academy of Sciences, Beijing — 100093;
*Department of Chemistry, Zhejiang University, Hangzhou — 310027)

Abstract Densities of serine in glucose-water and sucrose-water mixed solvents have been measured at
298. 15 K by an oscillating-tube densimeter. Apparent molar volumes, limiting partial molar volumes and
number of hydration of serine have been calculated. The transfer volumes from water to sugar-water mixtures
have been obtained and discussed in terms of the structural hydration interaction model. The results obtained have
been compared with that in glycerol-water and ethylene glycol-water mixtures. It is concluded that the magnitude

of enhancement effect on volume is related to the number of OH groups.

Keywords: Serine,  Glucose-water mixed solvents,  Sucrose-water mixed solvents,  Limiting partial

molar volumes, Structural interaction
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