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RA40 with Methanol Measured with DSC
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Abstract: The specific heat of the aqueous mixtures of steviosides RA40 with methanol was measured with a differential
scanning calorimeter (DSC) at temperatures from 288.15 K to 328.15 K over different concentrations. The correlated equation
which explained the connection between the specific heat and the concentration and temperature of RA40 in methanol was
obtained with a nonlinearity least-squares regression method. The calculated values have been compared with experimental

data. The percentage deviations are all lower than 1.5%. The proposed equation can be used for the crystallization in the solu-

tion to purify RA and the calculation of heat balance of relative system as well.
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Tab.1 Specific heat of sapphire measured with DSC

¢/ (kI'kg"K™) -

T/K e S AN IR 2E/%
280.00 0.733 0.734 0 0.136
290.00 0.757 0.757 1 0.013
298.15 0.775 0.7749 0.013
300.00 0.779 0.778 9 0.013
310.00 0.800 0.799 5 0.063
320.00 0.820 0.8190 0.122
330.00 0.839 0.8375 0.179

W15 SCHRAE A9 EE AR 25 7E 2% LAY, 1d
B I 53 Tl A — ) A AT K
2.2 LIGFFEFIFEIGE

Ry ik — 2 B U SE B Ty ik i AT S K AR
293.15 ~328.15 K [ Lk, FRpmliat (e 5 ek a7
AT HeAsE, M e 25 88 T3 2 .

&2 FDSCEMERKAIELHA
Tab. 2 Specific heat of water measured with DSC

ol (kg K™ -

T/K e S AN IR 2E/%
293.15 4.173 41799 0.165
298.15 4.173 4.176 0 0.065
303.15 4.176 41751 0.022
308.15 4.178 41750 0.072
313.15 4.176 41759 0.002
318.15 4.177 41770 0.000
323.15 4.187 4.178 6 0.201
328.15 4.190 4.180 4 0.230
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Tab. 3 Specific heat of steviosides RA40 measured with DSC

T/K ¢/ (kIkg 'K T/K ¢/ (kI'kg "K™)
288.15 1.422 313.15 1.600
293.15 1.457 318.15 1.634
298.15 1.492 323.15 1.672
303.15 1.526 328.15 1.706
308.15 1.564
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Tab.4 Specific heat for the mixture of steviosides RA40 in methanol measured with DSC

GERHN TR 4 .

K ¢/ (kI'kg " K™)
0gmL™ 5 grmL™ 10 grmL™! 15 gmL™ 20 grmL™ 25 g'mL"™
288.15 2.494 2.389 2311 2.242 2.150 2.090
293.15 2.536 2.425 2.360 2.284 2.208 2.120
298.15 2.592 2.483 2.407 2.351 2271 2.166
303.15 2.639 2.540 2.448 2.389 2.303 2.224
308.15 2.696 2.592 2.504 2.444 2.340 2.280
313.15 2.747 2.660 2.575 2.483 2.404 2.331
318.15 2.811 2.707 2.620 2.522 2.446 2.385
323.15 2.880 2.774 2.691 2.580 2.510 2.444
328.15 2.950 2.847 2.760 2.653 2.580 2.494
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Fig. 1 Dependence of specific heat c, of steviosides RA40

with methanol on its concentration at different

temperatures
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Tab. 5 Coefficient of correlation and coefficient of regres-

sion results of ¢, with p at different temperatures

T/K A B R’
288.15 24798 -0.0160 0.994 7
293.15 2.5227 -0.0160 0.9953
298.15 2.5799 -0.0161 0.991 1
303.15 2.6270 -0.0163 0.995 7
308.15 2.6829 -0.0165 0.993 7
313.15 2.743 3 -0.016 8 0.998 8
318.15 2.796 9 -0.0172 0.993 1
323.15 2.866 7 -0.0176 0.992 4
328.15 2.9417 -0.0182 0.997 3
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Fig. 2 Temperature dependence of the specific heat of ste-
viosides RA40 in methanol at different concentra-
tion
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Tab. 6 Coefficient of correlation and coefficient of regres-
sion results of ¢, with temperature at different

concentrations
TR/ (gmL ™) C D R
0 -0.789 4 0.0113 0.994 6
5 -0.9388 0.0115 0.996 1
10 -09132 0.011 1 0.993 6
15 -0.6100 0.009 9 0.994 7
20 -0.8037 0.0103 0.993 0
25 -0.9366 0.010 4 0.996 8
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Tab.7 Specific heat for mixture of steviosides RA40 in methanol measured with calculate

K ¢/ (kikg K™
0 g'mL™ 5gmL™’ 10 grmL™ 15 gmL™ 20 g'mL™ 25 gmL™!
288.15 24798 2.3998 2.3198 2.2398 2.159 8 2.079 8
293.15 2.52217 24427 2.3627 2.2827 22027 2.1227
298.15 2.5799 2.499 4 24189 2.3384 22579 2.1774
303.15 2.6270 2.5455 2.464 0 23825 2.3010 22195
308.15 2.6829 2.600 4 2.5179 24354 2.3529 2.270 4
313.15 2.743 3 2.6593 2.5753 24913 2.407 3 2.3233
318.15 2.796 9 2.7109 2.6249 2.5389 24529 2.366 9
323.15 2.866 7 2.778 7 2.690 7 2.602 7 2.5147 24267
328.15 2.94117 2.8507 2.759 7 2.668 7 2.5777 2.486 7
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