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Abstract: The drying characteristics, effective moisture diffi

at 55 °C, 65 C, 70 “C and 80 C were investigated in this s he
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0 ivity (De) and activation energy (E,) of peach pomace with vacuum drying
erimental data obtained were fitted to ten thin-layer drying models. The
results indicated that drying temperature had a significant i fluencé on the drying rate of peach pomace. The drying time decreased with the
increasing drying temperature, and the drying process appeared in the falling rate periods. Compared the results of ten thin-layer drying models,
models of Wang and singh were the best to describe the drying process of peach pomace under all drying conditions (R*> 0.99776), and there
was a good agreement betwee
diffusivity varied from 8.0855x
be described by Arrhenius-type relati

e’ experimental-and-predicted values. According to the Fick’s second law, the values of effective moisture

.5340%10” m%s. The relationship between the effective moisture diffusivity and drying temperature could

ip, which resulted in activation energy of 21.1 kJ/mol for peach pomace. This study provides a

theoretical

is f&e application of vacuum drying technology in the drying of peach pomace-
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Table 1 Ten thin-layer drying models used for experimental data

s AR AR A AR
1 Lewis MR=exp(-kt)
2 Page MR=exp(-kt")
3 Modified Page MR=exp(-(kt)")
4 Henderson and Pabis MR=aexp(-kt)
5 Logarithmic MR=aexp(-kt)+c
6 Midilli et al. MR=aexp(-kt")+bt
7 Wang and singh MR=1+at+bt?
8 Approximation of diffusion MR=aexp(-kt)+(1-a)exp(-kat)
9 Simplified Fick’s Diffusion MR=aexp(-c(t/L?))

—_
o

Modified Page equation- II MR=exp(-c(t/L3)")
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Table 2 Results of statistical analysis on the thin-layer drying models of peach pomace at 55 °C
KA E¥ 3 R? X2 RMSE
Lewis k: 0.00854 0.97656 0.00243 0.04374
Page k: 0.00192, n: 1.3008 0.9947 0.00055 0.00934
Modified Page k: 2.0 , n: 1.30851 0.99471 0.00055 0.00932
Henderson and Pabis k: 1.06245 0.97976 0.0021 0.03567
Logarithmic k: 0.00 4 49c: -0.13613 0.99365 0.00066 0.01053
Midilli et al. k2 0.00204, a: 0. 7848,}n: 1.27101, b: -0.0001 0.99635 0.00038 0.00568
Wang and singh a: -0.00616, b: 0.00001 0.9995 0.00005 0.00089
Approximation of diffusion k: 0.01201, a: 1.82658 0.99317 0.00071 0.01204
Simplified Fick’s Diffusion a: 11:06261, c: 0.00382, L: 0.65063 0.9785 0.00223 0.03567
Modified Page equatio c: 0.00328, L: 1.22699, n: 1.29993 0.99437 0.00058 0.00934

&3 65 CTHETERTRERLIEUSER

Table 3 Results of statistical analysis on the thin-layer drying models of peach pomace at 65 ‘C
A E¥d R? X2 RMSE
Lewis k: 0.01101 0.98297 0.00178 0.02492
Page k: 0.00371, n: 1.23089 0.99426 0.0006 0.00779
Modified Page k: 0.01085, n: 1.23795 0.99427 0.0006 0.00778
Henderson and Pabis k: 0.01144, a: 1.04238 0.98397 0.00168 0.02178
Logarithmic k: 0.00855, a: 1.13479¢c: -0.12657 0.99619 0.0004 0.00478
Midilli et al. k: 0.00486, a: 0.98688, n: 1.15116, b: -0.00019 0.99662 0.00035 0.00389
Wang and singh a: -0.00791, b: 0.00002 0.99846 0.00016 0.00209
Approximation of diffusion k: 0.0149, a: 1.75398 0.99363 0.00067 0.00865
Simplified Fick’s Diffusion a: 1.0425, c: 0.00708, L: 0.78637 0.98264 0.00181 0.02178
Modified Page equation- I c: 0.00451, L: 1.08127, n: 1.22991 0.99378 0.00065 0.0078
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Table 4 Results of statistical analysis on the thin-layer drying models of peach pomace at 75 C

2

AEA £ R’ X RMSE
Lewis k: 0.01355 0.98189 0.002 0.02197
Page k: 0.00489, n: 1.22616 0.99222 0.00086 0.00858
Modified Page k: 0.01302, n: 1.23579 0.99224 0.00086 0.00856
Henderson and Pabis k: 0.01399, a: 1.03517 0.98182 0.00201 0.02005
Logarithmic k: 0.01011, a: 1.14864c: -0.14697 0.99578 0.00047 0.00419
Midilli et al. k: 0.00716, a: 0.98931, n: 1.11175, b: -0.00033 0.99537 0.00051  20.00409
Wang and singh a: -0.00974, b: 0.00002 0.99776 0.00025 0.00247
Approximation of diffusion k: 0.01824, a: 1.74461, 0.99156 0.00093 0.0093
Simplified Fick’s Diffusion a: 1.03531, c: 0.0086, L: 0.78382 0.9798 0.00223 «Q&%OOS
Modified Page equation- II c: 0.00498, L: 1.00422, n: 1.22431 099135 0.0 0.00858
5 85 CTHEEETREEBURINGER
Table 5 Results of statistical analysis on the thin-layer drying models ofpﬁth p g}e at85C
A AH e YA RMSE
Lewis k: 0.0164 0.98506 0.00173 0.01555
Page k: 0.00636, n: 1.21918 0.99398 0.0007 0.00557
Modified Page k: 0.0158, n: 1.22 0.99398 0.0007 0.00557
Henderson and Pabis k: 0.01686, a: 3026 X.?MSS 0.00178 0.01427
Logarithmic k: 0.01247, a: 1.1384, c: -0.13639 9683 0.00037 0.00256
Midilli et al. k: 0.00944, a: 0.99314, n: 1.09949, b:~0.00038 0.99641 0.00042 0.00249
Wang and singh a: -0.01183, b: 0.00004 0.99786 0.00025 0.00198
Approximation of diffusion k: 0.02199; a: 1.73484 0.99346 0.00076 0.00605
Simplified Fick’s Diffusion a: 1.03039, L: 0.80572 0.98238 0.00204 0.01427
Modified Page equation- Il c: 0.00596, :1.21491 0.9931 0.0008 0.00558
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