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A Comparative Study on the Moisture Characteristics of Populus euphratica

under Different Conditions
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Abstract ; It is of importance to study the characteristics of wood moisture for wood drying and use. Water is
the main factor affecting the decay of Populus euphratica wood. In this paper,water conditions of three P.
euphratica trunks were examined,to study the storage conditions of the wood,i. e. living tree (LT),felled
tree (FT),and naturally felled and decayed trees (NFT) occurring in Ejina Banner of Inner Mongolia. The
water characteristics included initial water content,dimensional stability,water absorption,and equilibrium
moisture content,respectively. The relaxation characteristics (T2 value) of wood moisture of air dried and
kiln dried wood were investigated by NMR. The results showed that the initial water content was in the or-
der of LT > FT> NFT. Linear shrinkage ratio was tangential >> radial > longitudinal,volume shrinkage
ratio was LT> FT> NFT, the dimensional stability of NFT was the strongest. After the T2 value was re-
trieved,it was observed that the wood of LLT contained two kinds of combined water in the air dried state,
and FT and NFT just contained one kind of combined water. The water in LT had a strong ability to com-
bine with the wood, and it was weak in FT and NFT. The water capacities of LT, FT, and NFT were
128% ,156% and 153. 9% , respectively, and the equilibrium moisture contents were 1. 94%,1. 80% , and
1. 33% ,respectively.
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Table 1 Initial moisture content of wood

4 R Y1/ % AR08 / % o o g 22

T LA HE 48.3 40.2~55.6 0. 049 457

T LA 37.9 32.3~46.3 0.040 919

FRABI A O 11.6 9. 7~14.4 0.013 729

FRABI A 9.7 7.4~11.6 0.014 301

Mg AR 6.2 5.2~7.4 0.007 248
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Table 2 Average dry shrinkage anisotropy %
#Fh i 1n) i END
LGy NI 7§ 7.10 6.09 0.54
YA SR ¥ 7.42 5. 20 0.70
ARAE A0 2. 85 2. 90 0. 66
FRAB A 2. 46 1.49 0. 88
i B A 1.52 1.20 0.07
=3 XRATHEH
Table 3 Shrinkage coefficients %

A i 1n) (Y| END
SRy TR 71 0.24 0.203 0.018
T SL AR 0.25 0.17 0.023
ARAB A 0.25 0.25 0.057
FRAB A3 0.25 0.15 0.09
IEE RN 0. 245 0.193 0.011
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Table 4 Dried shrinkage difference table of Populus and

other poplar speices

KE AH FHH — ¥ dbxt

M Wk W B B % It
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Table 5 Volume shrinkage ratios

A Fh SFHME/ % AR/ o o o4 g 2
A NI ) 13. 54 9.6~17.17 0.022 124
WL A 12.95 4.5~16.1 0. 026 607
FRABIA O F 8.03 7.9~18.8 0.034 937
FRAB A 4.95 1.8~8.1 0.017 121
MBI AR 3.38 1.5~4.3 0.008 263
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Table 6 T2 value distribution
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Fig. 1 T2 value distribution of LT woods in air dried
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Fig. 2 T2 value distribution of FT woods in air dried
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Fig. 3 T2 value distribution of NFT woods in air dried

and kiln dried state
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Table 8 Equilibrium moisture content of Populus euphratica

4 Rl M/ % AR5 / % s o4 g 2
LA 1. 94 0.59~1.22 0.002 491
£ 18 A 1.80 1.20~1.91 0.008 413
A B AR 1.33 0.72~2.10 0. 003 303

ZE 5
2 [
jopi F & Prob>F
War Ak & R fE A 0.230 46 14. 348 39 0.003 56
WAL AR & REEIA S 0.197 12 15.987 4 0.002 52
REIA & AiEIA 0.001 3 0.226 6 0. 644 29
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Fig.4 Dynamic changes of water absorption
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