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 Exploring molecular phenomena

• relaxations within polymers  However :

• Ambiguity with the assignment of in situ hemicelluloses signal -Tg in woody material
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We will follow how varying the hemicelluloses signal in relation with their contents in woody hemp core to certified Tg assignment. 

Strategy



  Tg measurement only on extracted wood polymers (Hemicelluloses, lignin and amorphous cellulose) Several techniques for detecting transitional behavior (DMA, DSC and DETA); limited ability to the whole wood Observation of one signal = attribution to the softening of in situ lignin In wood more than one amorphous component = more than one glass transition may be observed Dielectric thermal analysis (DEA) to determine the glass transition of in situ hemicelluloses Dielectric analysis (DEA) :



  One stick of hemp core originating from the stem Raw woody hemp core (0% of degradation) ----Water reference (0.02 % ) ----15 min of treatment by enzymatic cocktail (11%) ----30 min of treatment by enzymatic cocktail (18%) ----60 min of treatment by enzymatic cocktail (19%) ----540 min of treatment by enzymatic cocktail (20%) Enzymatic degradation :  very quick during the first 15 minutes  maximum level in 1 hour Tg variation according to DEA signals :  strong impact of the hemicelluloses degradation  similar variation trend as hemicelluloses degradation Intensity of peaks variation :  strong impact of the degradation on the intensity Efficiency of the modulation of hemicelluloses by enzymes  A relationship between in situ hemicelluloses :  and the variation of the Tg measured by DEA  and intensity of the dielectric relaxation response

  

(Bag 2010)