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Wet one-step size reduction for better powders and feedstock conversion

Atanu Kumar Das*, David A. Agar, Mikael Thyrel, Sylvia H. Larsson, Magnus Rudolfsson
Swedish University of Agricultural Sciences, Department of Forest Biomaterials and Technology, SE 901 83 Umea, Sweden.

INTRODUCTION RESULTS

Saccharification and enzymatic hydrolysis yields are influenced  Particle size and image analysis of MBSM powders showed
by feedstock size reduction technology and resulting particle  enhanced sphericity and a particle size distribution significantly
characteristics [1]. Milling green feedstock can provide better ~ shifted to finer powders compared to hammer milling (Fig. 3), RE#F==%
chemical conversion since original chemical composition of  especially at particle diameters less than 500 pm. Sphericity of

biomass is better preserved [2]. This study characterised MBSM powders was 13 % higher. The specific surface area
ranged from 33 to 56 mm™* compared to values of 29 to 38 mm!

from hammer milling. Visible differences between powder
particle morphology were evident from SEM imaging (Fig. 4). As
large surface areas promote reaction chemistry and digestibility

during chemical conversion, MBSM powders appear attractive (iONCLUS'ONS | |
Fig. 1. Overview of biofuel production from biomass. for biorefining applications. ** MBSM produces more spherical partlcles/powders

with higher specific surface area compared to
MATERIALS and METHODS conventional hammer milled powders

biomass powders from a multi-blade shaft mill (MBSM) with

those from conventional hammer milling. Fig. 4. SEM images of a) MBSM powder and b) hammer mill powder.
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Green and dried pine logs (Pinus sylvestris L.) were milled (Fig. 0.8 - — % MBSM provides greater potential for efficient
2) in 27 designed experimental trials with moisture content, log -+MBSM 2 a Vs conversion for biorefining processes through
: 0.75 Hammer mill 20
feed:jng speed ar;]d bladg 5|(ojeed. ds parametelrs .[3]' ProduFed 2 s milling green feedstock and better controlling over
powders were characterised using sieve analysis, a camsizer 07 | s bowder shape properties and particle size
and SEM '
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Fig. 2. (a) The prototype multi-blade shaft mill (IVIBSM without iui Fig. 3. Compa.rative analysis of sphericit.y be.twee.n MBS.M and hammer mill Swedish RI04ENERGY @ingMill”
enclosure, (b) the principle of operation and (c) the multi-blade shaft [3]. powders. The insert graph compares particle size distribution below 500 pm. Energy Agency



