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THE SWELLING BEHAVIOUR OF SPRUCETHE SWELLING BEHAVIOUR OF SPRUCE
WOOD CELL WALLS DURING KRAFTWOOD CELL WALLS DURING KRAFT

PULPINGPULPING

A. Treimanis, T. Maloney1, V. Klevinska, M. Eisimonte, H. Paulapuro1

 State Institute of Wood Chemistry, 27 Dzerbenes St., RIGA LV 1006, LATVIA

1) Helsinki University of Technology, P.O.Box 6300, FIN-02015 HUT, FINLAND

Abstract. The swelling of spruce wood cell walls during kraft and extended kraft pulping was evaluated by fibre
saturation point (FSP) measurements and direct light microscopy. The pulping processes were characterised by
gradual growth of FSP values from 0.62 ml per1g of fibres to maximum 1.25-1.37 ml/g at pulp yield 65-48%. Then
a slight decrease of FSP values was observed which was much more distinct if the FSP data were calculated as ml

of water per 1g of initial wood. Direct measurements of cell wall thickness and fibre diameter demonstrated a
characteristic bimodal distribution consisting of both thin-walled springwood and thick-walled summerwood fibres.
A considerable reduction in scattering was made if only springwood or summerwood were considered. As to the
cell wall thickness alteration of springwood fibres during pulping process, their maximum (close to 5 µm) was

achieved at yield of approx. 90% and then decreased to 4.4-4.5 µm. It was noticed that the pattern of spruce
springwood fibre wall swelling to some extent resembled behaviour of birch wood fibre walls as detected by solute
exclusion. Still the extent of the contraction of spruce fibre walls at the end of cooking as detected by SET was not
confirmed by microscopy.
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The EndThe End

Thanks for the attention!Thanks for the attention!

The comments highly appreciated:The comments highly appreciated:

arnis.treimanis@edi.lvarnis.treimanis@edi.lv


