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EMC/ERH of Rough Rice and Brown Rice

B. M. Choi

Adsorption and desorption experiments were carried out on rough rice and brown rice (Nampyung) at 5, 15, 25, 35, 45
C for moisture contents between 8.7 and 25% (db). The method employed was to measure the equilibrium relative humidity
(ERH) of air in contact with the grain under static conditions, using an electronic hygrometer. The effects of temperature
and moisture contents were investigated, and the measured values were fitted to the modified Henderson, the modified
Chung-Pfost, the modified Halsey and the modified Oswin model. The ERHs of rough rice and brown rice decreased with
an decrease in moisture content and temperature, and the effects of temperature was no significant at moisture content of
25% (db). Equilibrium moisture content (EMC) of brown rice was higher than rough rice at same temperature and relative
humidity. Desorption EMC is higher than the adsorption, but there is no significant difference between desorption and
adsorption EMC in moisture content near 25% (db) at rough rice and near 9, 21 and 25% (db) at brownrice.

The modified Oswin model was the best in describing the adsorption EMC and the modified Chung-Pfost model was
the best in describing the adsorption ERH of rough rice. The modified Oswin model was the best in describing the
adsorption EMC/ERH of brown rice. The modified Chung-Pfost model was the best in describing the desorption EMC/ERH

of rough rice and brown rice.
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Table 1 Equilibrium moisture content/equilibrium relative humidity
models.

Model Equation
L
Modified M= [ In(1— RH) ]B
Hi —A(T+ 0O
enderson .
RH=1—exp|— A(T+ Q) M”|
ind 1
M="— % - In[- (T4 OlnRH|
Modified 7~ Wl (T+OnAd)
Chung-Pfost _ 4 s ]
RH—exp{ ——T+ Cezp( B M
1 L
Modified M= [exp(A+B- D)]¢ - [~1lnRH] ©
A+B-
Halsey RH= exp[— expl A;C 7
1
1-RH)"C
Modified | M=(A+5: 77[ T
Oswin . -1
o= A4

RH : Equilibrium Relative Humidity (decimal)
M : Equilibrium Moisture Content (%, db)
T : Temperature ('C), A, B, C : Parameters
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Table 2 Experimental adsorption and desorption equilibrium relative humidity data for rough rice and brown rice.

Moisture Content

Equilibrium Relative Humidity (%)

Material (%, db) 5C 15C 25C 35C 45C
9.45 2427 27.00 29.40 31.22 33.19
Rough Rice 13.21 4486 48.03 50.70 53.23 56.28
(Adsorption) 16.63 65.41 67.76 70.10 71.94 74.17
20.86 79.64 81.10 82.22 83.10 84.11
25.09 87.92 88.02 88.23 88.36 88.05
8.94 19.52 21.33 23.28 25.48 28.20
Rough Rice 12.71 37.56 40.20 43.03 46.68 51.70
(Desorption) 16.60 58.84 61.90 64.47 67.78 71.84
20.73 78.11 79.70 80.90 82.51 83.84
24.42 87.04 87.75 87.98 88.36 88.29
927 16.96 19.02 21.42 23.51 25.64
Brown Rice 12.93 39.40 42.60 45.44 47.72 50.40
(Adsorption) 16.73 60.67 63.51 66.08 68.06 70.58
20.83 76.29 78.14 79.62 80.80 81.93
24.98 86.01 86.38 87.25 87.19 86.32
9.03 15.97 17.84 17.84 22.30 24.71
Brown Rice 12.84 33.48 36.55 36.55 43.58 48.22
(Desorption) 16.73 57.72 60.70 60.70 66.73 70.66
20.60 77.13 78.76 78.76 81.83 83.26
24.58 87.34 87.34 87.95 87.97

87.10
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Fig. 1 Adsorption equilibrium moisture content/equilibrium relative
humidity for rough rice and brown rice at 25T.
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Table 3 Adsorption and desorption parameters and mean relative percentage deviation (P) for modified Henderson, modified Chung-Pfost,

modified Halsey and modified.

- ] Parameter P (%)
Model Rice R? F

A B C EMC ERH

Rough(A)°® 0.000028 1.9477 138.6 0.9987 5778%* 3.511 3.35

Modified Rough(D)° 0.000021 2.1118 105.6 0.9992 9469+ 2.502 2.813
Henderson Brown(A) 0.000014 2.0297 202.2 0.9997 3209%* 4816 6.951
Brown(D) 0.000012 2.3103 100.4 0.9988 6032%* 3.122 4.116

Rough(A) 751.6 0.1601 111 0.9995 14335%* 2.191 1.734

Modified Rough(D) 705.4 0.1612 88.8981 0.9997 21134%* 1.786 2219
Chung-Pfost Brown(A) 892 0.1627 108.8 0.9994 11772%* 2.431 2.868
Brown(D) 825.7 0.1689 84.1342 0.9995 15356%* 2.021 2.809

Rough(A) 6.049 -0.00494 24811 0.9993 9926%* 2.908 5.303
Modified Rough(D) 6.6846 -0.00688 2.6683 0.9983 4392%* 4,582 10.811
Halsey Brown(A) 5.9257 -0.00772 2.3534 0.9994 11397** 2.839 3.616
Brown(D) 7.0416 -0.00672 2.7717 0.9984 4582%* 4.526 12.111

Rough(A) 13.8982 -0.0426 3.0735 0.9997 22807%* 2.006 1.939

Modified Rough(D) 14.3397 -0.0352 3.321 0.9993 10501 %* 2.890 4.696
Oswin Brown(A) 14.8888 -0.0449 3.2624 0.9998 39407%* 1.225 1.285
Brown(D) 14.8805 -0.0348 3.5139 0.9993 10091%* 2.754 4.797

© : (A) denotes adsorption material.,
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(D) denotes desorption material.
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Fig. 2 Adsorption equilibrium moisture content/equilibrium relative
humidity for rough rice by using modified Oswin model.
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Fig. 3 Adsorption equilibrium moisture content/equilibrium relative
humidity for rough rice by using modified Chung-Pfost model.
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Fig. 4 Adsorption equilibrium moisture content/equilibrium relative
humidity for brown rice by using modified Oswin model.
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Fig. 5 Desorption equilibrium moisture content/equilibrium relative
humidity for rough rice by using modified Chung-Pfost model.
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Fig. 6 Desorption equilibrium moisture content/equilibrium relative
humidity for brown rice by using modified Chung-Pfost model.
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Fig. 7 Comparison of adsorption equiibrium moisture content/
equilibrium relative humidity for rough rice with various models at
25TC.
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Fig. 8 Comparison of desorption equiibrium moisture content/
equilibrium relative humidity for brown rice with various models
at 25C.
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