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The study of Some Physical Properties of Desiccant
for Paddy Drying Using Adsorption Technique
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Abstract

The objectives of this research were to determine some physical properties of agriculture residues such
as bulk density, voids fraction, specific heat capacity, equilibrium moisture content (EMC) and moisture
diffusion coefficient. The results show that the bulk density, voids fraction and specific heat capacity varied as
a linear function of moisture content. To determine the adsorption EMC of absorbents, it was shown that the
EMC increases with increased relative humidity under conditions in the range of 30-50°C and 10-90%
relative humidity. The Henderson model (1952) is the best fit to the experimental data. The diffusion
coefficient of adsorbents shows that the increased moisture diffusion coefficient varies exponentially with

drying temperature in the range of 31-90°C and 1.5 m/s air velocity.
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Table 1. Bulk density of agriculture residue for moisture content in rang of 4-47% db..

581

Agriculture residue Bulk density (kg/m®) Moisture content (% db.)
Sago-palm rachis 35.54 to 46.72 4.38 to 44.34
Coconut husk 57.38 to 70.88 4.38 to 43.13
Rice husk 83.48 to 132.29 4.14 to 45.38

Table 2. Void fraction of agriculture residue for moisture content in rang of 4-47% db..

Agriculture residue Void fraction (%) Moisture content (% db.)
Sago-palm rachis 67.56 to 69.50 4.56 to 44.32
Coconut husk 75.39 to 80.56 4.56 to 44.98
Rice husk 94.61 to 98.39 4.14 to 46.20

Table 3. Specific heat capacity of agriculture residue for moisture content in rang of 4-47% db..

Agriculture residue Void fraction (%) Moisture content (% db.)
Sago-palm rachis 2.27 to 3.77 4.56 to 44.32
Coconut husk 2.15to 3.28 4.47 to 46.85
Rice husk 1.62 to 2.97 4.32 to 45.13

Table 4. Values of adsorption EMC coefficients of different models of coconut husk for 30-50°C and

12-85% RH.

Model constants

Model name R®
A B
Henderson (1952) 1.608x10°° 2.374 0.773
Chung & Pfost (1967) 3.899x10* 0.393 0.731
Halsey (1948) 1.010x10° -3.103 0.842

Modified BET (1938) 0.613 1.557 0.902
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Table 5. Values of adsorption EMC coefficients of different models of rice husk for 30-50°C and 12-85% RH.

Model constants

Model name R®

A B
Henderson (1952) 2.750x10-4 1.130 0.988
Chung & Pfost (1967) 7.426x103 0.199 0.996
Halsey (1948) 8.673x103 -1.017 0.995
Modified BET (1938) 0.998 1.638 0.815

Table 6. Values of adsorption EMC coefficients of different models of sago-palm rachis for 30-50°C and

12-85% RH.
Model constants
Model name R®
A B

Henderson (1952) 1.289x10-5 2.257 0.999
Chung & Pfost (1967) 1.858x104 0.240 0.996
Halsey (1948) 5.071x105 -2.528 0.999
Modified BET (1938) 0.725 1.415 0.944

Table 7. Diffusion coefficient of agriculture residue for moisture content of 15-27% db. and 1.5 m/s drying

air velocity.

Agriculture residue Void fraction (%) Moisture content (% db.)
Sago-palm rachis 2.92x10-8 to 5.26x10-8 31 to 90
Coconut husk 1.70x10-8 to 5.53x10-8 31 to 90

Rice husk 1.10x10-10 to 1.93x10-10 31 to 90
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Figure 1. Relationship between bulk density and moisture content of (a) Rice husk (b) Sago—palm rachis and

(¢) Coconut husk.
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Figure 2. Relationship between void fraction and moisture content of (a) Rice husk (b) Sago-palm rachis and

(¢) Coconut husk.
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Figure 3. Relationship between specific heat capacity and moisture content of (a) Rice husk (b) Sago-palm

rachis and (c¢) Coconut husk.
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Figure 4. EMC values of (a) rice husk in various RH ranges of 12-85% at temperature of 30 to 50°C (b)

sago-palm rachis in various RH ranges of 12-85% at temperature of 30 to 50°C and (c¢) coconut

husk in RH ranges of 12-85% at temperature of 30 to 50°C.
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Figure 5. Relationship between Diffusion coefficient and Temperature of (a) Rice husk (b) Sago-palm rachis

and (c) Coconut husk.
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