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Abstract

In this study, the sorption isotherms of peeled sesame was determined at 27, 35 and 45
°C for a relative humidity between 10-90 % by ‘using the static method. The effects of
temperature, hysteresis and varieties on the sorption isotherms were investigated. The
mathematical model based on the equation of Henderson and Chung & Pfost were developed to
fit the experimental data. The physical properties such as bulk density, void fraction and specific
heat for moisture contents between 4-99 % dry basic were determined.

The results showed that:

- sorption isotherms at low temperature were higher than at high temperature. The effect
of hystersis on sorption isotherms was more significant than the effect of variety.

= bulk density and specific heat increased linearly with moisture content but void fraction
decreased linearly with moisture content.

- thin-layer drying rates were determined as effected by drying air temperature between

50-70 °C and air flow rate between 0.25-0.50 m/s. Only air temperature has significant

effect on drying rate.
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<, —#— adsorption isotherm
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0 10 200-3@=40. 509608 70 , 80 9@\ 100
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ANUFUFAUNND(%)
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A N = b4 o o
e Cp ADAINIBUIUNWIE, kI/kg C

A Py < LY ¥
M ATAITUFUUAAIIUA, %3]1?]5@11!!!?7\3

2 (kJ/(kg oC))
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A & A
V2 ADATINEIAUN 031 m/s

V3 fAeanmuiSaoui 043 m/s

NANSINTIZHAUMT qUMT Single 1A Page (1949) MBMIANUFURUTIZHIG
b4 I3

DATITIUANUFU (MR) Auan 15 lunseuuts

TUNT Single MR = a exp(-kt)

AUNT Page (1949) MR = exp(-kt")
:!'l = 73 ¥ d%’
e MR  Apdasid@IuaNuIU
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V (m/s) k, a Rll k, a, Rz2 k, a, R23

1

0.25 0.007 |1.076161| 0.9845 | 0.0074 |0.963773| 0.9755 | 0.0115 |1.288399| 0.9564

0.31 | 0.0102 |1.265541| 0.9046 | 0.0208 |1.378919| 0.9767 | 0.0151 |0.909737| 0.966

0.43 | 0.0056 |1.051376] 0.9889 | 0.0103 |0.923116] 0.9738 | 0.023 |1.261561| 0.8058

a | W a QJ $ 3 a o
M50 4.2 mduszantvesaunisPage (1949) FalFmimmsimoivosaunIs

dasmsouuds TasTuagiuna

V (m/s) k, u R, k, u, B k, U, R,

0.25 |0.003075] 1.1335 | 0.9821 |0.024125] 0.7676 | 0.9591 |2.55E-06| 2.613 | 0.83714

031 |0.002351| 1.1952 | 0.8922 |0.000488| 1.72 | 0.9623 0.055687| 0.734 | 0.9128

043 10.002132) 1.1697 | 0.9905 |0.045854| 0.7003 | 0.9313 (0.046789| 0.7682 | 0.7153

A - =<4
1o \ ADAINULITIAY (/s)

A P
aku ATAIAIN

subscript

1 AvgaMgll 50 °C
2 Aogamnil 60 °C
3 AgaMail 70 °C

Mo wai IR IRefin i IaN 0.25 m/s QaUNNI 50, 60 waz 70 °C
ThafSondvufudums Single unz @uN15v94 Page (1949) Tugalft 4.18 - 4.20 uazuanalé
Faaunsii 4.10 - 415 figaimai 50°C

AUNT Single MR = 1.0761 exp(-0.007t) R’ =0.9845 (4.10)

AU Page (1949) MR = exp(-0.003t" ") R® =0.9821 (4.11)

- figamgii 60°C

@UNI3 Single MR = 0.9638 exp(-0.0074t) R™ =0.9755 (4.12)

) R™ =0.9591 (4.13)

0.7676.

AUMS Page (1949) MR = exp(-0.0241¢

- Vigaumgil 70°C
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MR = exp(0.0000026t

2613

MR = 1.2884 exp(-0.0115t)

)

R’ =0.9564
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A3 U-1

9 y < @ { A A o
‘\Jﬂﬂq.!ﬁﬂ'lsVlﬂaﬂ\'lﬁW’l'ﬂ3J§UﬁilﬂﬁﬂaQ!iJaﬂ\Tl‘Uﬂ!lUUﬂ1Uﬂ3nJ§uﬂQmﬁﬂuﬂl 27 C

. & |Water Activiiimtinerugaiimiinudsgsinanduanga

GREGEINGERRIT

(%oRH) (g) (2 (%db)
LiCl 11.3 18.9436 18.4061 2.9202
MgCL,.6H,0 33.1 19.2382 18.4883 4.0561
MgNO,.6H,0 57.4 18.7725 17.8359 5.2512
NaCl 75.7 19.3659 18.0781 7.1235
KNO, 96.0 20.2234 18.0148 12.2599

AT Y-2

s
3/ -~

< o $ { a o
VDYANIINARDIN NINUFUTUAAUD \uﬁaﬂQ1%ﬂ!&ﬂﬂﬂﬂﬂ')13]§uﬁqm1’iaﬂ 21 @

o s . |Water Activighitinaugalihinudsgntianuduauea

QEERERN BRI

(YoRH) (2) (g %db)
LiCl 11.3 18.3103 17.8258 2.7176
MgCl,.6H,0 33.1 18.1186 17.4959 3.5591
MgNO;.6H,0 574 17.9663 17.1812 4.5697
NaCl -V 18.1527 17.0089 6.7248
KNO, 96.0 18.1806 16.2865 11.6301




AT U-3

£

UVUANTINADVINIANUFUTUAAUDIID

5
A

<3

s .:sw = a 0
ANIVALU VAR TN FUNYUN N 35 C

=+ . | Water Activity ﬁ’mﬁ'ﬂau@a ﬁmﬁnuﬁ’aqwﬁ mnﬁ?uanqa
1582 10NA0DUAT
(%RH) (8 (g (%db)

LiCl 10.8 18.3103 17.8782 2.4168
MgCL,.6H,0 31.8 18.0355 17.4388 3.4215
MgNO,.6H,0 51.6 18.9625 18.0878 4.8361
NaCl 74.3 17.8528 16.7698 6.4581
KNO, 89.3 18.2531 16.5359 10.3850
A15149 V-4

4 § =] @ < O0 a
ﬂl@?ilﬁﬂ'1S‘VlﬂﬁﬂQﬁ']ﬂ'J']H%uﬁllﬂﬁﬂlﬂ\uuaﬂQTﬂlﬂlLUU@'ﬂﬂ’J'HJ%HV]QQ«!WQN 35 OC

oL | Water Activity pimtinaugapihninad sgnsin nudiauea

A15AYANADO A7 _

(%RH) (& (g) (%db)
LiCl 10.8 16.9089 16.5253 2.3214
MeCl,.6H,0 31.8 10.2551 9.9444 3.1245
MgNO,.6H,0 51.6 19.1023 18.4525 3.5216
NaCl 743 18.1485 17.0865 6.2157
KNO, 89.3 17.7595 16.2397 9.3587
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A1 U-5

¥

g [~ @ g ~ a 0
ToyansieasnIANIuaIgaTe uIEANTA MR FUTiguMa L 45°C

w2 o |Water Activitﬂﬁ"]ﬁﬂ’ﬂﬁnaa ﬁymﬁ'ﬂuﬁ'aqw% mm??uauaa

QREGEGYGIRRITR

(YRH) () () (%db)
LiCl 10.3 17.0890 16.6943 2.3645
MgCL.6H,0 30.8 9.7551 9.4420 3.3164
MgNO,.6H,0 49.7 18.9012 18.1556 4.1065
NaCl 72.6 18.2465 17.1:729 6.2516
KNO, 86.5 17.6995 16.1532 9.5727
AT V-6

kY

VOUANINADDINIANUY

4
-

a
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o 2 . [Water Activigfiivminaugalimiinudgnsianusuaugn

QEELEGIN G RRIGE!

(%R (2) ) (%db)
LiCl 10.2829 18.1976 17.8236 2.0981
MgCl,.6H,0 30.8489 10.0324 9.7514 2.8816
MgNOQ,.6H,0 49.7273 17.5127 16.9840 3.1128
NaCl 72.6058 17.9924 17.0082 5.7865
KNO, 86.4500 18.5830 17.1833 8.1456
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AL P ﬁﬂ‘mﬁﬂmqw% Pimasvin  [anunmuwniuilsing

AFan 3

%db (9 (ml) (kg/m )
11.20 1 19.88 50 398
1) 20.19 50 404

20.50 1 21.29 50 426
2 21.89 50 438
26.28 1 21.53 50 431
2 21.84 50 437

40.60 1 24.28 50 486
2 24.69 50 494

66.99 1 25.93 50 NS
2 26.54 50 531

98.99 1 32.18 50 644
2 3249 50 650

< [ ' <
A1 Y-8 Wﬁﬂ’lﬁ‘ﬂﬂa@\iﬁ'Hﬂaglcﬁuﬁ%ﬂ\ig1\3‘“@\3@1ﬂ‘]ﬁﬂ1@\“ﬂﬁﬂ\3’]

2 | Bweshiudy | dSnesvan | nedidudvesin
501 GERY
(ml) (mb) (%)
11.20 I 284 50 56.8
2 286 50 57.2
20.50 i 27 50 54.0
2 28 50 56.0
26.28 i 26 50 52.0
2 263 50 53.6
40.60 I 255 50 51.0
2 267 50 53.4
66.99 I 20 50 40.0
2 2 50 44.0
98.99 1 18.7 50 374

o

19.3 50 38.6
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14 4

Aand [Thminaimeinh gamaiiwane [gamginigamgiinauanuiousums
%db (2) (2) g e ifal (K/kg C)
99.55 | 35.60661 | 48.7162 22 67 41.6 3.9367
34.2332 | 49.023 23.3 66.5 42.5 3.8747
86.04 | 355597 | 49.019 28.5 61.8 435 3.5565
33.3882 | 49.001 27.1 61.7 43.3 3.2676
7179 | 355597 | 49.019 25.7 638 435 3.0973
35.3882 | 49.001 232 64.7 43.3 3.3526
6639 | 35.0856 | 49.0768 23.5 57.6 40.5 23589
35.6177 | 49.1039 23.9 59.6 40.4 3.2375
62.52 | 34.5525 | 49.1611 25.6 61.3 42.9 2.7493
32.1543 | 49.1046 25 60.8 42.7 2.6845
53.12 | 33.3855 | 49.055 24.6 62 43 2.6407
30.9653 | 49.0177 26 61.1 439 23666
44.68 | 35.6447 | 49.0645 231 63.3 44.2 1.7403
35.4302°| 49.028 23.4 64.5 44.5 1.9940
36.39 | 355894 | 49.0313 27.5 61.1 45.2 1.6996
35.5624 | 49.0348 28 62.4 46.2 1.6539
25.52 | 35.0593 | 49.968 25.5 61.5 45.9 1.0285
35.6402 | 49.54 705 61.5 45.9 1.4571
13.89 | 35.0973 | 49.5673 24.6 59.8 45 0.7590
35.2922 | 49.6234 24.5 61 45.9 0.6425
4.80 | 34.3876 | 48.9666 24.5 63.1 415 0.4400
34.4865 | 49.0248 24.3 62.2 46.7 0.5251
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A3 V-10 ‘U'ﬂ?‘J.ﬁ‘VI lﬂ‘mﬂﬂﬁ‘ﬂﬂﬂ@\ﬁ’iTﬂ(ﬂ'i"lﬂ1§’t]1J!L1’N‘VIﬂ'.3"lfU!‘5’JﬁiJ 0.25 m/s

t wl mcl mr] w2 mc2 mr2 w3 me3 mr3
0 200.00 157.72 1 200.00 150,05 1 200.00 127.21 1
15 186.75 146.12 0.92 192.40 119.36 0.79 188.65 127.13 1
30 182.60 141.38 0.89 186.85 110.17 0.72 174.85 125.46 0.99
45 176.70 130.58 0.82 180.40 105.59 0.69 169.05 94.31 0.73
60 171.50 114.61 0.71 7. 15 94.26 0.61 162.25 89.21 0.69
120 149.45 134.32 0.54 143.15 69.05 0.43 122.55 51.49 0.39
180 135.75 56.12 0.31 119.10 52.34 0.32 104.30 35.04 0.25
240 122.75 37.51 0.18 103.05 31.43 0.17 91.00 14.35 0.09
270 = - f 94.35 22.49 0.11 ol 8.42 0.04
300 110.56 10.50 0 0. 78 7.29 0 85.05 3.73 0
me = ﬂ?WiJ'f?uLi»Jgﬂd']ﬂTﬂ (%18 igmuﬁ’d) subscript
me = danidaunaiy 1 = gaunfil 50 arnIsALTU

t = il lumsounts and) 2 = gaungil 60 Damusafua

W - hmiinwdaada 3 = gl 70 DeAUYATUA

LS
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M519 v-11 Foyan ldnnmsnaao snsanmseutainnuiaay 0.31 m/s

wl

mcl

mrl

5]

w2 mc?2 mr2 w3 mc3 mr3

0 200.00 114.64 1 200.00 142.13 1 200.00 200.50 1
15 195.00 103.81 0.90 191.30 137.14 0.96 189.55 118.43 0.58
30 189.00 100.79 0.87 185.20 112.14 0.78 178.55 112.84 0.55
45 184.50 100.71 0.87 177.90 112.50 0.79 167.00 97.84 0.47
60 177.85 91.47 0.79 150.50 59.66 0.40 135. 36 79.84 0.38
120 157.20 71.89 0.61 130.35 23.62 0.14 120.95 53.19 0.24
180 138.00 30.60 0.24 116.75 6.94 0.02 98.80 15.39 0.04
240 107.50 12.05 0.07 109.55 5.61 0.01 89.30 12.16 0.03
300 100.00 3.9] 0 105.90 4.11 0 85.60 .22 0
me = ﬂﬂ]lff)’wmngﬂx‘l'ﬁ‘]’ﬂ (%38 5@1‘1‘!11‘}?}\1) subscript

mr = Sanauaniy 1 = gl 50 oer AT

t = nail¥lumsouuds (ind) 2 = gaunfil 60 oaruyaFue

w = fmindanda 3 = QNN 70 e uvaFoe



3 {1 o { 3
1314 ‘11-12“"11@33?117] lﬁ}mﬂﬂﬁ‘ﬂﬂﬁﬂﬂﬂTE]G]'EWﬂﬁamlﬁl\‘]ﬁﬂTlﬁJL‘i’Jﬁil 0.43 m/s

t wl mcl mrl w2 mc2 mr2 w3 mc3 mr3
0 200.00 137.33 1 200.00 163.70 1 200.00 229.10 1
15 193.05 130.55 0.95 189.70 111.52 0.68 178.45 134.70 0.57
30 187.00 121.88 0.89 182.15 100.62 0.61 172.30 129.23 0.55
45 181.35 1255 0.82 173.45 95.30 0.58 167.80 128.88 0.55
60 17575 112.28 0.82 165.90 82.31 0.50 140.85 97.84 0.41
120 151.10 173:13 0.53 139.90 56.16 0.34 113.45 76.48 0.31
180 126.95 57.19 0.41 123.70 27.77 0.16 96.65 10.16 0.01
240 114.55 36.30 0.26 112.85 11.63 0.06 90.45 8.48 0
300 112.10 0.79 0 105.25 1.26 0
me = ﬂﬂil’f)?yumgm?ﬁlﬂ (9-"6311@]’5@114&&1’3{\1) subscript

me = dastduAnui 1 = gaNgil 50 per AT

t - nanfillunsounds (inf) /) = QauH il 60 DA IR

w = hminusaaia 3 = gaumgil 70 perALTUN
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temperature
salt B = RH(%)
(C) | CE)
BaCl,.2H,0 (Barium chloride) 29.4 85 88.0
CaCl, (Calcium chloride) -6.7 20 44.0
0.0 32 41.0
10.0. | 50 40.0
21.0 | NQ 35.0
CaCl,.6H,0 (Calcium sulfate) 5.0 41 39.8
20.0 | 68 323
244 1 76 31.0
CaS0,.5H,0 (Calcium sulfate) 20.0 68 98.0
Ca(NQ,),.4H,0 (Calcium nitrate) i e 64.0
0.0 32 64.0
10.0 | 50 59.0
21.0 | 70 55.0
Ca(NQ,),.4H,0 (Calcium nitrate) 20.0, | 68 53.6
.0 | T 50.4
30.0 | 86 46.6
350 |#795 42.0
37.8 | 100 38.9
KNO, (Potassium nitrate) 20.0 68 49.0
25:0 77 48.2
300 | 86 47.2
37.8 | 100 45.9
KNO, (Potassium nitrate) 0.0 32 97.6
100 | 50 95.5
20.0 | 68 93.2
30.0 | 86 90.7
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temperature
salt = > RH(%)
(C) | (B
40.0 | 104 87.9
50.0 | 122 85.0
K,CO; (Potassium carbonate) 20.0 68 86.6
260 | 77 86.5
300 [ 86 86.3
37.8 | 100 85.6
K,CrO, (Potassium chronate) 20.0 | 68 86.6
2501177 86.5
30.0 | 86 86.3
37.8 | 100 85.6
K,S0, (Potassium salfate) 0.0 32 ol
10.0 | 50 97.9
20.0 | 68 97.2
30.0 | 86 96.6
40.0 | 104 96.2
S50.0 ¢\ 122 95.8
KBr (Potassium bromide) 20.0 68 34.0
100.0 | 212 69.2
MaCl,.6H,0 (Magnesium chloride) 0 32 35.0
20.0 | 68 33.6
300 | 86 328
400 | 104 32.1
50.0 | 122 85.0
Mg(NO,), (Magnesium nitrate) 22.8 73 53.5
300 | 86 514
37.8 | 100 49.0
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temperature
salt : " RH(%)
)-8
Mg(NQO,),.6H,0 (Calcium nitrate) 0.0 32 60.6
20.0 | 68 54.9
300 | 86 52.0
40.0 | 104 49.2
50.0 | 122 46.3
NaBr (Sodium bromide) 20.0 68 59.2
250~ p ek 57.8
300 | 86 56.3
37.8 | 100 53.7
NaCl (Sodium chloride) 0.0 32 74.9
20.0 | 68 75.5
30.0 | 86 75.6
4.0 104 75.4
5007122 74.5
K,CO,.2H,0 (Potassium carbonate) 1891 66 44.0
244 1 76 43.0
KCNS (Potassium thiocyanate) 20.0 68 47.6
25,0 TT 45.7
300 | 86 43.8
37.8 | 100 41.1
LiCLH,0O (Lithium chloride) 0.0 32 14.7
200 | 68 124
300 | 86 11.8
40.0 | 104 11.6
50.0 | 122 11.4
LiCl (Lithium chloride) 20.0 68 11.2




A15199 A-1 D

temperature
salt = > RH(%)
CC) . L F)
25.0 =77 11.2
300 | 86 11:2
37.8 | 100 112
MgCl, (Magmesium chloride) 22.8 73 329
300 | 86 324
37.8 | 100 31.9
NaCl,H,0 (Sodium acetate) 22.8 73 74.8
30.0 | 86 71.4
37.8 | 100 67.7
NH,Cl (Ammonium chloride) “0.7021 2520 82.0
0.0 32 83.0
10.0 | 50 81.0
1.1 70 75.0
NH,H,PO, (Ammonium chloride) 20.0 68 93.2
250 77 92.6
30.0 | 86 92.0
37.8 | 100 91.1
(NH,),SO, (Ammonium sulfate) 0.0 32 83.7
20.0 | 68 30.6
300 | 86 80.0
40.0 | 104 79.6
50.0-1 122 79.1

Source: Washburn (1927), Thompson and Shedd (1954), Wink snd Sears (1950), Waxlet

and Hasegawa (1954), Wink (1946)
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