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Analysis goodness of fit of sorption isotherms model for
green soybean based on MATLAB
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(1.School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2.College of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract: For the purpose of further investigating drying kinetics and optimization drying technology,the sorption
isotherms experimental data of green soybean,which determined at temperatures in a range of 20~40°C and
water activity (a,) from 0.112 to 0.946,was processed by means of nonlinear least square using curve fitting
tool with the trust-region based on software MATLAB. By comparing error sum of squares (SSE),R-square,
adjusted R—square,root mean square error(RMSE) and analysis the residuals plot,it was got that the Halsey
model having a favorable fitting agreement with experimental data in the 95% confidence interval,it could well
forecast and evaluate the process of adsorption and desorption of green soybean.
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Table 1  Water activities provided by saturated salt solutions

under three kinds of temperature

SEUGS MO ER A 20°C 30°C 40°C
1 LiCl 0.113 0.113 0.112
2 CH;COOK 0.231 0.216 0.23
3 MgCl, 0.331 0.324 0.316
4 K,CO, 0.432 0.432 0.4
5 Mg (NOy , 0.559 0.514 0.484
6 NaBr 0.591 0.56 0.57
7 CuCl, 0.68 0.67 0.67
8 NaCl 0.755 0.751 0.745
9 (NH.) »S0, 0.813 0.806 0.79
10 KCl 0.851 0.836 0.823
11 KNO; 0.946 0.923 0.891
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Fig.1  Adsorption isotherms of green soybean
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Fig.2 Desorption isotherms of green soybean
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Table 2 Isotherm models
5 T 4R Ik
1 Henderson (1952) a,=1—-exp[-ATM."|
2 {&1EfHenderson (1968) a,=l—-exp[-A (T+CO M. "]
3 {ZIEMIChung-Plost(1976) a,=exp[-A/ (T+C) exp (-BM,)]
4 Halsey (1948) a,=exp[-A/(RT) M|
5 f&1E ¥ Halsey (1976) a,=exp[—exp (A+CT) M, ]
6 B IE I Oswin (1946) M= (A+CD[a) (=) ¥

B IEM) GAB(1993)
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Table 3 Goodness—of—fit indexes of seven adsorption models
fim Tuéﬂtfﬁ}"aﬁ

SSE R? AdjR>  RMSE
Henderson 0.0141  0.9791 0.9768  0.0396
B1EffHenderson  0.0141  0.9791  0.9739  0.04205
B IEHIChung—Plost  0.0170 09767  0.9708  0.0461
Halsey 0.0054  0.9920 0.9911  0.0246
& 1E [ Halsey 0.1676  0.8021  0.7601  0.1399
B IE I Oswin 0.0640  0.9056  0.8820  0.0894
BIEMGAB 0.1321 0.8182 0.7773  0.1285
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Table 4  Goodness—of—fit indexes of seven desorption models

i £ SER WX iy
: SSE R2 Adj R2  RMSE
Henderson 0.0119 09835 09817 0.0364
& IF I Henderson ~ 0.0119 09835  0.9794  0.0386
& IEChung—pfost  0.0133  0.9817  0.9771  0.0407
Halsey 0.0072  0.9894 0.9882  0.0283
& 1E [ Halsey 1.776  0.8946  0.8729  0.0893
& IE 1 Oswin 0.0617 09090 0.8863  0.0878
BIEIGAB 0.0533  0.9266  0.9083  0.0816
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Fig.3  Fitting curve and residuals plot of Halsey model
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Fig.4 Fitting curve and residuals plot of Henderson model
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