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OBIJECTIVE

il
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To study the temperature effect on the drying
kinetics of the materials as a previous conditioning
stage before incorporating the particles into a
polymeric matrix.
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J The drying of these wastes before the processing of the
composite is an important factor because the water in the
particle surface acts a separating agent in the partic
- matrix interface.
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Determination of the effective diffusivit
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Fick's second law of diffusion
dMR d*MR
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When the internal mass transfer l
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Experimental moisture ratio as a fL'linction of drying
time for different temperatures GS
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Experimental moisture ratio as a function of drying
time for different material
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Material Air drying tem. (°C) Me Me average

60 35,40
Olive pits 80 34,01 34,36




Drying rate curves at different temperatures for GS

Time (min)




Grape Stalk ‘d_ Olive wet husk
T(°C
( ) Model Constants RZ xZ Ervs EMD(%) Constants Rz xZ Ervs EMD(%)
Lo K:| 0,0055 0,9885 | 9,68E-04 | 3,11E-02 31,40 K: 0,0053 |0,9734|2,29E-03 | 4,78E-02 | 77,75
Mg = exp (-kt)
= oabis || 1053 a: | 0,0058
e 1> 0,9928 | 6,11E-04 | 2,46E-02 | 25,52 0,9820 | 1,55E-03 | 3,936-02| 65,15
Mg = a exp(-kt)
K: |1 0,0059 K: 0,0058
Page K: |1 0,0021 K: 0,0012
0,9988 | 1,04E-04 | 1,02E-02 11,47 0,9960 | 3,42E-04 | 1,84E-02 | 31,40
Mg, = exp(-kt~N)
N:| 1,187 N: 1,295
al:l 0,527 al: | 0,3345
Two-term exponential (K1:| 0,0059 K1: [ 0,0058
Mg = al exp (-k1t) + 0,9927 | 6,15E-04 | 2,46E-02 25,52 0,9820( 1,56E-03 | 3,93E-02 | 65,17
60 a2 exp(-k2t) a2:| 0,527 a2: | 0,7398
K2:] 0,0059 K2: | 0,0058
: - T
'7E-05 | 8,60 J E-O5 | 9,92E-03 | ,67
= a )
- -, :- | Y
f = m
a: | 0,00024 a: |5,10E+00
Diffusional approach
MR =a exp(-kt) + <:| 00056 0,9884 |-2,75E-01 | 3,11E-02 0,10 K: 0,0086 0,9984 | 6,64E-02 | 2,56E-01 | 76,83
(1-a) exp(-kbt)
b:| 0,9868 b: 0,9123




Grape Stalk

Olive wet husk

T(°C) el
Model Constants R? %2 ERe Ewo%) | Constants R? %2 ERn Emp (%)
Levgs K: |0,009262| 0,9910 | 7,30E-04 | 2,70E-02 | 32,43 | k: |0,0091| 0,9791 [1,96E-03|4,42E-02| 61,50
Mk = exp (-kt)
. |a:| 1,051 a: | 1,065
He“dfr”“yplfb's 0,9942 | 4,71E-04 | 2,16E-02 | 26,58 0,9841 |1,49€-03|3,84E-02| 51,251
Mg =aexp(-kt) | . |0 009778 K: |0,0098
Page K: |0,004268
0,9987 | 1,02E-04 | 1,01€-02 | 12,69
Mg = exp(-kt"N)  n:| 1,163
a1:| 0,5254 al:|0,5321
Two-term exponential [K1:/0,009775 K1:|0,0098
80 | Mr=alexp (kit)+ 0,9941 | 4,75E-04 | 2,16E-02 | 26,64 0,9839 |1,50E-03|3,84E-02| 51,43
a2 exp(-k2t) a2:| 0,5254 a2: |0,5321
k2:|0,009771 k2: | 0,0098
ﬂ( ) a: | 1,153
, i 7 5
S o /10E-05 | ki | 705 | 09944 [5,26E-04|2,28E-02| 33,30
!’Jr 867 1 T c: [-0,1257
1 Wy 0,01364 a: |0,1842
Diffusional approach
MR =a exp(-kt) + | K:|0,009262| 0,9909 |-2,90€-01|1,19e+01| 0,07 | k: [0,0091| 0,9789 |-5,61E-01|4,42E-02| 0,20
(1-a) exp(-kbt)
b: 1 b: 1




Grape stalk

T(°C
ve) Model Constants R? %2 Ermis Ewo%) | Constants R? 2 Erms | Ewmp (%)
CeMS K:| 0,01269 | 0,9949 | 4,01E-04 | 2,006-02 | 16,35 [K:|0,01149 | 0,9756 |2,32E-03|4,80E-02| 104,22
Mg = exp (-kt)
i a:| 1,045 a:| 1,089
LDy LElE 0,9969 | 2,41E-04 | 1,556-02 | 12,34 0,9834 |1,58€-03|3,956-02| 0,16
Mk = a exp(-kt) K: | 0,01327 K:| 0,01256
Page K:0.007152) ) 9995 | 4.116.05 | 6,30e:03 | 710 | 2002672 e
Mg = exp(-kt"N) N:| 1,127 ' ' g ) N:
al:| 0,3304 a1:0,591191
T"“‘;I°'fe"1“ exp;)::;tial K1:| 0,01327 K11 0,012557
“;Zae::(‘fk;t) 0,9969 | 1,596-04 | 1,556-02 | 12,33 0,9835 | 1,59€-03 |3,956-02| 83,12
00 a2:| 0,7142 a2:0,497831
K2
k2:| 0,01327 “10,012557
a:| 1,059 1,144
Logarithmic K:| 0,01225 | 0,9982 | 1,396-04 | 1,176-02 | 14,71 0,0103 | 0,9917 |7,90E-04|2,79E-02| 69,48
Mg = a exp(-kt) +c
c: | -0,0295 -0,0872
0,855592
a:| 5,006 . [
Diffusional approach 0011492
MR=a exp(-kt) + | K:|0,008651| 09984 | 1,29E-04 | 1,13E-02 | 1506 [K:| ™" 0,9756 |2,34E-03 | 4,80E-02 | 104,16
L a5 1,000003
b:| 0,9123 E 21
N ?



Material Olive Pits
T(°C) 60 80
Model Constants R? %2 Erms  |Emb (%) Constants R? x2 ERTe Ewmp (%)
Lo K: | 0,004747 | 0,0896 | 4,62E-04 [2,156-02| 25,42| k: | 0,007527 | 0,994 |4,98E-04|2,23E-02| 46,92
Mg = exp (-kt)
. a: 1,068 a: 1,049
H‘:\;l'dfr”"ypkatb's 0,9961 | 1,84E-04 |1,35E-02| 0,02 0,9970|2,52E-04|1,58€-02| 37,875
r = a exp(-kt) K: | 0,005174 K: | 0,007952
Page K: | 0,001707 K: | 0003747
N 0,9999 |9,12E-06 |3,01E-03| 4,23 0,9998 | 1,43E-05|3,77E-03 | 16,893
Mg = exp(-kt"N) N: | 1,196 N: 1,143
al: | 0,5336 al: 0,5191
Two-term X e e o e K1 0,00795
MR:;l e"pk(;k“)* 0,9960 | 1,86E-04 |1,36E-02| 17,55 0,9969 | 2,53E-04|1,58E-02| 37,91
a2 exp(-k2t) a2 f 105386 a2: 0,5291
0,005172 0,007948

duicd 4

exp(-kt) +c i‘.,
&

| Diffusional approach

A

7

Mg =a exp(-kt) +
(1-a) exp(-kbt)

T8 7

0,004747

1
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Olive pits

T(°C Model
() cialy Constants R? %2 Epils Ewmp (%)
Lewss K: | 001014 0,9948 4 32E-04 2, 08E-02 14,73
Mg = exp (-kt)
: a: 1,056
Henceisapiiee 0,9978 1,67E-04 1,29E-02 8,71
Mg = a exp(-kt) K: | 0,01103599
Page K: 0,005215 0 ' -
Mg = exp(-kt"N) N: 1,142 ' e
al: | 0,4990333
Two-term exponential k1: | 001075024
100 Mg = a1 exp (-kit) + 0,9989 1,68E-04 1,29E-02 8,71
a2: | 055690772

a2 exp(-k2t)

0,01075023

Logarithmic
Mg = a exp(-kt) +c

1,064

0,01028

-0,01669

0,9984 1,26E-04

1,12E-02

18,76

Diffusional approach
Mg =a exp(-kt) +
(1-a) exp(-kbt)

a: 0,02467
K: 1
b:

L

0,01014

0,9947 7,63E-04

2,75E-02

13,86



Coefficient values for effective diffusivity for different
drying air tempel

Material Temperature (°C) D¢
60 5,004E-06
80 5,029E-06

5,036E-06

4,090E-07

4,109E-07
4,126E-07
4,996E-06

5,016E-06
5,020E-06




Effective diffusivity values of several wastes in
different drying condi

. 5,00 x 10® —5,04 x Convective drying
Grape stalks .
10® (60-100°C)
4,09x 107 — 4,13 x Convective dryin
Olive wet husk S
10”7 (60-100°C)
. . 4,99 x 10°® - 5,02 x Convective drying
Olive pits o
10® (60-100°C)
1,84 x 1077 - Convective drying
3,94 x 1077/ (1,5m/s, 60-80°C)
0,68 x 107 -2,15 x Fluidized bed dryer
10~/ (1 m/s,50-80°C)
3,98 x 10° —5,97x Drying tunnel
1078 (1 m/s, 100 - 250°C)
1,17 x 1077 - 2,92 x Convective drying
: o7 (50 - 150°C, 0,683 m/s)
W 11,01 x 109 - 26,05
- <4 Infrared dryer (100 - 160°C)
: x 107°
5,39 x 10719 - 2,09 x
Infrared dryer (50 - 80°C)
10—11
9,38 x 1071 — 1,38 | Thermogravimetric method (60-
x 1079 90°C)




CONCLUSIONS

-

* Drying of different agro-wastes (GS, OWH and OP) was stu Jied
indicated that the moisture transferred during drying is con
internal diffusion. Page and Logarithmic models st
different temperatures and for different material
regression coefficients between the Jo[S
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CONCLUSIONS

e The results of this work show that OP ':=.'H
difficulty to be dried.
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e Also OP have higher residual hur
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Olive wet husk
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Olive Wet Husk (OWH) typical composition -
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Experimental moisture ratio as a function of drying
time for different temperature
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Experimental moisture ratio as a functlon of drying
time for different temperat'
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Drying rate curves at different temperatures for OWH

Time (min)




Drying rate curves at different temperatures for OP
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CONCLUSION

-
* Drying of the different agro-wastes (GS, OWH and OP) was studied. Thelgurlts‘i'n
the moisture transferred during drying is controlled mainly by internal diffusion. F
Logarithmic models showed the best fit for the kinetics of drying at differe
for different materials, compared with the other semi-theoret
in regression coefficients between the two models is very sma I, how
simplicity, Page model can be chosen for all cases. #

* The effect of drying air temperature wa di
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