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Pore Structure Characterization of Poplar Tension Wood by

Nitrogen Adsorption-Desorption Method

Chang Shanshan' Hu Jinbo' Clair Bruno’  Quignard Frangoise’
(1. College of Material Science and Engineering, Central South University of Forestry and Technology —Changsha 410004 ;
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Abstract: Based on the conventional anatomical analysis, the pore structures of poplar tension wood, such as specific
surface area, pore volume and pore size distributions were characterized by nitrogen adsorption-desorption method. The
shapes of the pores were estimated by nitrogen adsorption isotherms. The results show that poplar tension wood with BET

specific surface area of 21.9 m*-g ™'

, which is 13 times higher than that in opposite wood. Poplar tension wood has intact
mesoporosity ( pore size between 2 —50 nm) with inkbottle and slit shape pore, as well as a certain amount of micropores
and macropores. The maximum value of pore size distribution appears at 5 nm. The pore volume with diameter ranging
from 4 —7 nm makes up 74.4% of the total, and larger than 15 nm, 10.8% . The high amount of mesopores can be
attributed to the thick gelatinous layer in poplar tension wood.

Key words:

tension wood ; pore structure; nitrogen adsorption-desorption method
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Fig. 1  GSI absolute values along trunk periphery

at breast height in poplar standing tree
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Fig. 2 Transverse sections of opposite wood ( A) and tension wood (B) in poplar species stained with safranin/fast green
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Tab. 1 Textural characteristics of tension wood and opposite wood in poplar species
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Opposite wood

D Cypp: BET % %0 BET constant; Sppp: BET H 1 #1 BET specific surface area; D, (D)« #4058 W BFF CBERE) th 26355 09 5 2 rh FLFL 4% Mean

mesopore diameter on adsorption ( desorption) branch of the isotherm.
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Fig. 3 Nitrogen adsorption-desorption isotherm of
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