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Study on moisture adsorption mechanism by LF—NMR and ESEM
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Abstract: Tobacco is hygroscopic products, and the moisture content
has a significant impact on its quality. The relaxation time of differ-
ent cigarette samples were measured by low-field NMR techniques to
study the moisture adsorption mechanism and the microstructure
difference between different tobacco samples which in different water
content and were observed by ESEM. T21 values are the most sensi-
tive indicators reflected the bonding strength of water. The domina-
ted way of tobacco absorption is through the capillary sorption while
after adding a polar group such as a hydroxyl the absorption mecha-
nism steering chemisorptions. Spongy tissue and palisade tissue is an
important organizational form of tobacco, its present state and organ-
izational structure is subjected to the combined effect of moisture and
chemicals adding
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Figure 1
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Table 1 T2 values during the moisture adsorption

of different samples

FE i W2 [ Bsf ] / b T21/ms T22/ms  T23/ms
3.0 1.00 9.32 74. 97
6.0 0.75 3.05 75. 64
Sk 12.0 0.57 2.31 99. 82
48.0 1.32 9.32  132.19
1.5 0. 49 6.13 13101
4.0 0.37 8.11 86. 97
Gl 12.0 1.05 8. 48 50.78
48.0 0.37 3.51 70. 00
1.5 0. 86 4.05 57. 22
4.0 0.83 6. 32 70. 48
EAHE 12.0 0. 65 3.05 100. 00
48.0 1.00 464 112.80
3.0 0.65 3.05 94. 77
6.0 0. 86 6. 32 81.01
JR i .
12.0 1. 14 9.32 75. 64
18.0 1.00 1.03 65. 79
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Figure 2 Water content-relaxation integral area
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Table 2 Moisture content of different water status
in different adsorption time %
5 952 B 1]
Ko RE

3 h 6 h 12 h 48 h

A 2 % i Ak 18. 64 20. 32 21.27 26. 20

B 204 W K 2. 86 4,43 6.10 5.69

H K 2.32 2.73 3.21 4. 28
it 23.83  27.50  30.60  36.18

1 2 AT R R AP AE I BRI A 5 78 8 1Y
2 W A 7K A 35 ot 1 200 B T 9 K 23 LR T R4S 45 UK LA
BB 4K A W B 53 b — T 25 0 5 6 K
O3 VAR A BE A K O RS 5K X Ry K T G RE
W HRW BT AmoKk. AMKERED, EENRR
W BRI FAE K LA B K A . R B B B 0~ 12 h, ZS AR
st A 2 IR R A 90 06K 2+ B A A8 WU B R BT o L B 3 T A R
BAF 7K 3 5 i H L T LA B B A R B K R AR A,
LT RUIA Ay oA A5 0 308 580 9 J b 2 510 o R K 23 W B DL s
SR I E R e i N R s S ik e A
s A dk BB BT R R TS 2 X AT RE R D O I
WiE 7K 7338 22 6 A A VR R L % Al o W B A — s R A A
1T B 7K 1) 2 B A1 L s R B K S R T T
12~48 h gy B W MEBIL] A9 5% B o oy 1~ W T 6 40 45 B5E 45
Bh 2 1] T80 3o JC A8 3 A T -5 8 B 9 R T R K AR )
555 W BT 3 (A A 2 W B 45 5 K LE ) B T B A BE S R
BEE A L B e

oI 3 AT, S 8+ AR R K A H ) TR S S R Ak
A —F K ML JE U R A A . EA B R AR
WM —J7 T RGN TR R AR S A S P A Al
A7 28 A DT 38 I ) e 8 400 T ) 45 B2 X 6 A A I Y
AL A 0 A 5 28 A K o Wi B e T O T 3 ] AR
eI .

®3 ZATEREFARARARAREKSEE

Table 3 Moisture content of different water status of spice

sample in different adsorption time %
) W 368 ik 7]
KGR

3h 6 h 12 h 48 h
b2 % B K 11. 86 15. 06 21. 86 25,23
ESHiik=a Qg 2.46 3.73 5.68 5.31
1 7K 1.63 2.33 3.78 5.13
it 15. 96 21. 14 31. 32 35. 68
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Table 4 Moisture content of different water status of

sugar sample in different adsorption time

%
W 35 5 i)
KR
1.5 h 4 h 12 h 48 h
(TIPS 11. 80 15.92 20. 87 27.40
ESVIEA T EPIN 3.18 3.33 3.62 3.83
A Hi7k 1.75 2.42 3.46 1.85
At 16.76 21.68 27.95 36.09
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Table 5 Moisture content of different water status of end

product sample in different adsorption time

%
W 348 F 7]
KRS

3h 6 h 12 h 48 h

2% 5% B 7K 16.89  19.09  24.27  28.92

SEEIRERITIPIN 4.70 4,57 5.61 4,81

[EREPIN 2.70 2.40 2.87 3.31
wit 2430 26,08  32.76  37.06
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Figure 4 ESEM micrographs of tobacco transection in
RH=30
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Figure 5 ESEM micrographs of tobacco in RH=60
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