CHAPTER V

RESULT

From the mathematical derivation of diffusion dryingz, the
equation is
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or it is reduced to

{2.2.52)
k = k ~bb (2.2753)
where
£ K Bpee (2.2.54)
)
ky = 203 /D . (m -m) (2.2.55)
VR 0
b = fnsoz .

All the constants in the equations were determined from the

51 Let ko and b in equation (2.2,53) be constant, from the plot of
k aguingt

experimental data and the result was obtained step by step as follows.
Yo ko and b are intercept and slope, respectively. So,

at constant temperature and constant initial moisture content, ko
and b were obtained from the plote.
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P s m x X 10% b x 10°
' o} [e)
(°0) (en/em) (sec™) | (sec™)
042191 8.52 2.06
40 0.2469 18.12 2.80
0.2605 14..34 3.26
0.2038 7.6/ 1484
45 0.2256 10.79 .91
0.2339 12.26 3.68 ,
0.2462 14.50 P
0.2016 8.36 .04
042070 11.05 3.66
50 .
0-2208 12073‘ 4027
0.2412 16439 6.25
b3 L
542 From equation (2.2.55), it is shown that, when k

approaches zero, g will be equal to m. Therefore, at constant
temperature, the plot of ko against m gives m at ko = 0O,
Alternatively, m_ is obtained from equation (2.2.5%) when b

approaches zero,
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t ms
(2m/gm)
(°c) kK =0 b =0
o
40 0.1535 0.1630
45 0.1525 ] 0.1675
50 0.1495 0,1615
average 0.1518 0.1640
5.3 When m  was evaluated from equation (242455 ), the

diffusion coeffiecient,SZ), at each temperature was then

calculated,
% LD x 100
(°c) (en®/sec)
40 TeT26
45 - 104360
50 15,800
5ed From the plot of 1og@against 1, where T is an
T .

absolute temperature, a straight line was obtained. So, the
relation between the diffusion coefficient and the reciprocal

absolute temperature follows the Arrhenius-type equationt
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where Qo = 4080 cmz/seo

E = 13,93 kcal/mole
: "
5e 5 f (0) in equation (2.2.,52) was determined by substituting
2.1

the known values of‘b,Q 1 Ty ¥ 5 m_y and m at each temperature

into equation (2.2¢56)e
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56 By substitution of the average value of £ (0) into

2
equation (2.2.46), the drying equation becomes
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