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Table 1 Deusities of binary mixtures of glucose, fructose and sncrose with formamide at 208. 15K
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wefwolkeg ™" pfgem™ g /molkg”

pleem ™ ma/mol kg™ ;J;"gﬂ:m_ﬂ' miea fmolkg ™" pfEeem”

Glucose
(A6 1 1.12950) 00728 1.13323 1692 1.13840 0.2402 "1.14215
122 1.12985 00972 1.13456 (L1698 1.13E46
(L0242 1.13049 0.1212 1.11584 0.1932 1.13064
(L0454 1.13150 0.1457 1.13716 }.2182 1.14099

Fructose
(LG 1.12949 00728 1.13326 01691 1.13847 0.2434 1.14246
0121 1.12985% 0.0972 1.13460 0.1695 1.13852
{LI4BS 1.13189 0.1212 1.13591 0.1937 1.13973
L0727 1.13325 0.1455 1.13723 0.2199 1.14126

Sncrose
(1453 1.12983 0.0389 1.13336 0.0763 1.13729 0.1275 1.14268
00127 1.13052 00509 1.134646 (1.08931 1.13867 0.1402 1.14396
0.0255 1.13193 00636 1.13597 0.1017 1.14000 0.1531 1.14528
0333 1.13333 hDG48 1.13613 (L1156 1.14145
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Table 2 Volumetric properties of carbohydrates in formamide at 208.15K

Solute $7 fem® -mol ! tgy fem kg ma] s{p)10°% /gcm ™
glucose 115.29 2.46 1.9
fructose 115.08 1.09 2.0
ALCTOSE 217.69 -1.70 1.8
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Table 3 Parameters of formamide at 208.15K

Parameter Value
oy [ nm 0.373
¥ 0.41
pf gem™ 1.12916
1018 f Pa™! 4.0
a { nm 00646
A ||"{:1|.1"~Iu'nn|_l 0.680
BRT/ cm® mol™ 0.992
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Table 4 Volumetric parameters for carboliydeate in formamide and in water,
The results were caleulated by scaled particle theory (SPT) and by
geometric structure + group additive method (GS+GAM)

Solute ] Y S — = —T 3 v T % H = __;[‘i_uu_ = . e - =1 :Flm" =1
cm” cmol”T oem” cmel” em” cmel e s mel”T em” cmoel” em” cmol” em” cmol” em” - mol
- SPT GS+CGAM
o in formamide
elucose 88.39 11.67 145.35 231.05 6.2 148.72 -34.42 -6.9
frnctone 58,39 11.88 146.37 J2.27 6.5 146.49 -32.40 6.5
HUNCTOHE 165.9 21.37 269.64 52.94 6.6 266.34 -49.64 -6.2
6.4 -6.5!"
T{'@E -:I-:'l:l:lllﬁ"lllﬂl_l 1,202 1.8
in water
glucose 135.85 -25.25 5.1 140.53 20.93 -5.9
frnetose 136,69 27.39 3.5 136.97 2T.67 -5.5
HNETsE 252.2T7 42.07 -3 251.16 - 4{).96 5.1
-5.3" 5.5'"
a9y /em® ol ™ _ 0,907 g

(1) The mean value of ¥Vion

{2}: The standard deviatious of @5 for the calenlated valnes with the experimental values.,
LRI RSB RAGE XGOS, BERIITHSERE, AERS.

®5 BTEFRNTERUTANBE K ERESNPHEREN (20815 K)

Table 5 Volnnetric parameters nsed in calenlations by scaled particle theory for aleohols in

waber amed i foruaide at 298,15 K

Solute Ve fem® -mal ™! Gy fem™ anol ! 1V, fem™ auel ™! -V, /e mol ™!
- ) . © in water in formamide
1-Tinkanol 32.40 T3 34.20 18.71
L-Pentannl 62.63 8.98 400,05 45.52
1-Hexanol T2.86 1in33 45.7% 5273
1-Heptauol 83.09 11.68 I
B, jem . 1012 4.822
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UEMAREERLENC R THCERFR T HRS FHERBLEN, HEXHHR
Bk, TRLEFRER S0 FENENETEL. B4 Bt ER TR EDEY ST
MR 250 THWNEREURE T8 LN R B L% R, 06N TENE MRk
AR R LR FR A R .
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Table 6 Geowetrical parameters and the ¥, values of groups caleulated hy geometrical method

Group fixed parameter Vi fem®-mol ™! Ve fem® omol ™! Ve fem® -mol ™!
{mmm)
{a=0.05Tam)! "} (2=0.0646nm)"*

-OH s/ 8.04 17.96 19.711
-CH.- C, ! =0.127% 10.23 16.66 17.63
(4] C, | =0.108' 5.2 9.58 10.26
FPOTHPY B, r =0.21'% 78.16 123.87 131.09
QOTHF'*! B, r=021'" 49,89 B5.69 91.52

{1): in water, (2): in formamide, (3) §/2: half aphere . C: Cylinder , B: Dareer,
{4) POTHP: 2,3,4,5,6- pentahydroxytetraliydropyran
QOTHF: 2.3,4.5-quarthydroxytetraliydrofuran

3 it .
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Volumetric Properties of Glucose, Fructose and Sucrose in Formamide

Bai Tongehun  Han Shijun
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Abstract Densities of binary mixtures of glucose, fructose and sucrose with formamide solvent
were weasured at 208.15K. From these data, the apparent molar volumes of carboliydrates at in-
finite dilution were obtained. The cavity volue and the interaction volume between solute and
solvent were evaluated by two wethods. Oune is a modified scaled particle theory, which takes into
account of the real molecular shape, Another is a combination of a geometrically consideration
with a gronp additive approach, which ean he used to analyze molecules of arbitrary shape. The

calenlated results by these two methods were compared with the results in water.

Keywords: Glucose, Fructose, Sncrose, Formamide, Apparent molar volume, Modified
scaled partical theory, Geowetrical structure, Group additive method
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