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The application of low-field nuclear magnetic resonance ( NMR ) to
moisture determination in cut-tobacco
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Abstract: A novel method for detecting moisture content in cut tobacco based on free induction decay (FID) signals by low-field nuclear

magnetic resonance(NMR) was established. The method was validated by measuring moisture content in cut-tobacco samples. Comparison

between NMR method and Oven-drying method showed that the former had good repeatability, accuracy and stability with RSDs of 5

parallel tests lower than 0.5% and sample range of moisture within 4 days being 0.45%.
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Note: (A) An image of the cut-tobacco sample and low-field NMR instrument. (B) The FID curve of tobacco samples before and after desiccation. (C)
Time-dependent FID intensity and weight of samples including cut-tobacco and glass wool. (D) Weight-dependent FID intensity of dry cut-tobacco and dry

cut-paper samples.
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The relationship between NMR signals and moisture content
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Note: (A) Linear relationship between FID intensity and dry cut-tobacco. (B) Linear relationship between FID intensity and moisture content of cut-

tobacco with dry mass of cut-tobacco being constant.
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Fig. 2 Determination of k, and k,, by fitting to the curve
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Tab. 1 Comparison of results obtained by NMR method and drying method
L - TR % ,
FEM 4 FRE /mg FID M&{H /(a.u.) NMR 7 YT ZE5 1%
1 671.8 468.07 9.13 10.02 -0.89
2 543.1 540.18 12.04 12.09 -0.05
3 572.8 646.79 12.95 13.22 -0.27
4 610.4 729.17 13.30 12.94 0.36
5 695.4 933.86 14.17 14.70 -0.54
6 717.5 1000.03 14.50 15.27 -0.77
7 756.7 1122.58 15.10 15.30 -0.20
8 705.7 1037.15 15.13 15.74 -0.61
9 584.6 1199.30 20.20 20.94 -0.74
10 792.2 2112.49 24.36 24.04 0.32
F2 BHEHEIRESNEKERETER
Tab.2 Moisture content determined by NMR
AT S FEdh A Pt B FEdh C
i ILRE
1 FRE /mg 600.4 653.5 578.8
FID MEE / (au.) 714.01 981.57 837.99
HEE KR 1% 13.30 15.57 15.44
2 FRE /mg 706.2 692.9 741.3
FID I#{t / (au.) 823.61 999.29 1123.98
TS KR 1% 12.73 14.96 15.40
3 FRE /mg 586.8 705.7 645.0
FID 1&{H / (au.) 683.19 1037.16 970.98
HHRAEIKE 1% 13.16 15.13 15.62
4 FRE /mg 627.3 674.4 601.0
FID f@{H / (a.u.) 718.84 1005.69 907.77
HEE KR 1% 12.85 15.41 15.84
5 FRE /mg 691.9 698.9 704.9
FID E{E / (au.) 792.64 971.16 1055.28
TS KER % 12.61 14.52 15.35
P (n=5) 12.93 15.12 15.53
Pt 22 0.29 0.41 0.20
JEAE
T (n=5) 12.68 15.45 15.52
Bt 22 0.29 0.21 0.21
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Note: (A) Comparison between NMR method and drying method, *P > 0.1. (B) Moisture content results determined by the NMR method in 4 days.
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Fig. 3 Repeatability and stability of the NMR method
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