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Comparison of X-ray scanning and slice methods for moisture distribution

measurements when drying Cunninghamia lanceolata plantation wood
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410004, Hunan, China; 2. Key Laboratory of Wood Science and Technology of State Forestry Administration,
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Abstract: To test measurement accuracy of the X-ray scanning method and to explore its feasibility for
determining moisture content distribution with Chinese fir plantation wood (Cunninghamia lanceolata), the X-
ray scanning and slicing methods were compared during the conventional drying process. Results with the two
methods for each drying stage showed no significant differences (P >0.05). In addition, a regression analysis
revealed R* > 0.90 for the two methods. During the entire drying process, the moisture content of each layer
measured with the slice method was lower than the X-ray scanning method; however, differences were greater
when moisture content was high. Thus, using X-ray scanning to measure the moisture content distribution of
wood during the drying process would be practical.[Ch,1 fig. 1 tab. 13 ref.]
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Figure 1 Comparison of moisture content distribution by the method of X-ray scanning and slicing at differage moisture comtents



546 LA NSO N NS S (1 2013 4 8 A 20 H

TK R AR I IR N AMIC I B K SRR B . YR N E 3 &K E Ol 10% 0, AR N 5 K 35045 5 i 3%
5o TETEPIM, AMHNERZGTKEENTFUIHRE T NSRS EKEEME, METHRLERETT,
AM SRR FKFZEMTUERES T RLRZ S AKREME, HFBWN, BT HRERES, K
MR R B oK R 22 R BUE R G W #, iX 5 Gu 6", Pang %8, Anders P BFIE 45 R — 3,

ME T A~G AT AR A 78 TR B SABB, A X FERER R 5 82800 A MW
FREOKREBME R . 21 RFRR TARMAE T8 72 PR [ By B X Sl i b 5 245 30 ) oK
M 2GR, LU 2 Bl ik a8 0 & K 3R 2 0] A 22 TR 56 R 8. PRIR R 20T 45 R B, A
[vi] 8 B BRI X SR ik A E) R ik AR B A M & 2 SOk REZ M2 E AR PEY KT 0.05
(F 1), UL 2 For k38 SR8 5 225, 2 For sk Z A DG B ok R 800 910 0.91, 0.93,
0.96, 0.96, 0.97, 0.95 f10.97, F¥{H K 095, IFE 1 FEIFERT LA, V1A 2004 0 42 5 KR
REMT X FLPRE M R, DOEh FY A SRR E K, X GHEaiiFesent m s, YR i
(K78 K KT X SHRP B P ok R R i, TESKBE & B B (55%, 46%, 34%), Wik Z I
(265 KT B KR BRI B (26%, 20%, 12%, 8%). X & FHIH 2 Fhoy il # v, 768 &K
R BEAM PK 28 LRI E. iR g5 R BPERLA R TR b, SR X 2 1 vk 58 &
I (50% ~ 10% ) AR NI & KB kG R, BB TR EGIKRELELINKEA —E
Ay AT AT I o

®1 2HARAESKEMEBLRMATESN

Tablel  Comparison of moisture content measured with different methods and analysis of variances

AT 2 U K 3%
KA B % RSO RFS R* Py
1 4 7 10 13 16 19 21 2

55 X gk 39.04 54.11  54.07 56.02 56.00 54.13 51.08  39.02
VIaRES 35.13 52.00  49.80 5324 5320 52.01 4999 3840 091 0.144
i 22 -3.91 -211 427 -278 =280 -2.12 -1.09 -0.62

46 X 4k 16.04 40.01 50.00 53.02 48.11 4924 4213 17.07
VIDRFS 12.80 3521  46.75 48.66  50.78  52.15 3500 2045 093 0420
i 2 -3.24 -4.80 -3.25 -4.46 2.76 291 7.13 3.38

34 X 52k 12.03 24.11  38.01 40.21 3723 30.14 20.06  11.01
IDARES 8.15 19.66  38.39 43.67 4036  33.87 14.12 8.88 0.96 0913
i 22 -3.88 -4.45 0.38 3.46 3.13 373 =594 -2.13

26 X gk 11.44 16.59  29.36 37.11  36.04 29.86 1522 10.13
VIRES 11.58 1226  25.22 3415 3529  30.18 12.14  10.56 096 0.517
s 2 0.14 -433 414 -296 -0.75 032  -3.08 0.43

20 X 4k 8.57 14.19  19.1 27.56  27.19  21.11 14.67 9.08
VIS 8.25 12.04  18.25 2695 23.86 18.26 14.42 7.16 097 0426
i 2 -0.32 -2.15 -0.85 -0.61 -333 -285 025 -192

12 X Hf 2k 8.04 1092 12.96 12.82 1292  12.02 11.67 7.48
IDARFS 7.99 11.01 12.69 1275  12.89  12.46 10.97 7.02 095 0.750
i 22 -0.05 0.09 -0.27 -0.07  -0.03 044  -0.70 -0.46

8 X gk 7.96 7.66 8.24 8.56 8.74 8.51 7.78 7.29
VIRES 7.89 7.58 8.11 8.45 8.68 8.38 7.59 698 0.97 0.322

s 2= -0.07 -0.08 -0.13 -0.11  -0.06 -0.13 -0.19 -0.31




0B AW A RS XL MR AD) Rk A T R PSR R SR Y LT AT 547

3 Hib

TEREA TR BL, VIR AR 42 5K RER 2T X P&k sl 8, 755 AR b
Be(55%, 46%, 34%), Wi ZIa)H)ZE (0 2R T35 K REBARK Be (26%, 20%, 12%, 8%).

TEAA TG BL, X PR IE AT (14 )5 75 1] 25 J2 35 K SR I (EL-55 T V0 R 645 20 A &5 7Kk 3300 8 (i
Z B JC % 22 5 (P>0.05), P& Z RIS B B i€ R BAE 0.90 DAL, RHIR AT XS 2314l 4 I o 1 pe it
R PR B N KR A D) I ATIY

8% Lk
[1] JIA Donghua, MUHAMMAD T A. Modeling of moisture diffusion in microwave drying of hardwood[J]. Drying Technol ,
2007, 25: 449 — 454.
(2] AWE%, RPCH], L, . WO A TR R P AR KT B ALEE [J ] dEatkkll K727 4k, 2006, 28
(3): 150 — 153.
LI Xianjun, WU Qingli, JIANG Wei, et al. Mechanism of moisture movement in wood during microwave-vacuum
drying [J]. J Beijing For Univ, 2006, 28(3): 150 - 153.
[3] ANTTI A, PERRE P. A microwave application for on line wood drying: temperature and moisture distribution in wood
[J]. Wood Sci Technol, 1999, 33. 123 — 138.
[4] HANSSON L, ANTTI L. Modeling microwave heating and moisture redistribution in wood[J]. Drying Technol,
2008, 26: 552 - 559.
(5] #YE%, S, KR, & M TS W TR P AR NS KRS i [T ] s Aol B R
2009, 29(6): 99 - 103.
LI Xianjun, QIAO Jianzheng, CAI Zhiyong, et al. Dynamic distribution of wood moisture content during microwave
drying and hot air drying [J]. J Cent South Univ For & Technol, 2009, 29(6): 99 — 103.
(6] ZWE4, #B0T, kg, TR R T AR RS KA 1 X O i [T ] Mol B2, 2010, 46(2):
122 - 127.
LI Xianjun, CAI Zhiyong, FU Feng. A new X-ray scanning method for measuring the internal moisture vontent in
wood drying [J]. Sci Silv Sin, 2010, 46(2). 122 — 127.
[7] BAETTIG R, ROMAIN R, PATRICK P. Measuring moisture content profiles in a board during drying: a
polychromatic X-ray system interfacedwith a vacuum/pressure laboratory kiln [J]. Wood Sci Technol, 2006, 40: 261
- 274.
[8] CAI Yingchun, HAYASHI K. New monitoring concept of moisture content distribution in wood during RF/vacuum
drying [J]. Wood Sci Technol, 2007, 53. 1 — 4.
[9] CAI Zhiyong. A new method of determining moisture gradient in wood [J]. For Prod J, 2008, 58(7-8): 41 — 45.
[10] AiR, B, 22045, S5, SR IX S 4R 41 4 ik I o R AF & /K S 30 48 w58 [0 . b g pOll B B2 3l
2012, 32(1): 43 - 47.
YU Le, LU Jianxiong, LI Xianjun, et al. Studies on measurement of moisture content by X-ray scanning method
[J1. J Cent South Univ For Technol, 2012, 32(1): 43 — 47.
[11] GU Lianbai, GARRAHAN P. The temperature and moisture content in lumber during preheating and drying [J].
Wood Sci Technol, 1984, 18: 121 — 135.
[12] PANG Shusheng. Moisture content gradient in a softwood board during drying:simulation from a 2-D model and
measurement [J]. Wood Sci Technol, 1996, 30: 165 — 178.
[13] ANDERS R, JESPER A. Measurement and evaluation of moisture transport coefficients during drying of wood [J].
Holzforschung, 1997, 51: 372 — 380.



