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Sample characteristics

Raw moisture, wt.% 80
Moisture after drying, wt.% 10
Particle size, cm 1-3
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Scanning electron microscopy initial sample of
beer industry waste particles

Initial sample




. . . . . . Attaisd  HpgE
m [Il International Scientific Conference on “Sustainable and Efficient Use of Energy, Water and Natural Resources” POLYTECHNIC

ITMO UNIVERSITY I. UNIVERSITY

Study of the physical and chemical characteristics of biochar obtained by steam gasification of beer industry waste

Larionov K., Zenkov A., Kaltaev A. Keywords:

Tomsk Polytechnic University Beer industry waste, steam gasification, CO,
technical specification, elemental composition
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Experiment parameters

Additional steam
superheater

Sample weight, kg 1

Steam flow
regulator
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Water treatment system
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Basic scheme of the experimental steam gasification unit
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Scanning electron microscopy initial sample
of beer industry waste particles

Scanning electron microscopy of carbon residue
from beer industry waste particles

Specifications
W' Ad Vdaf Oir Cd Hd Nd Sd Od
Sample
wt. % MJ/kg wt. %
Beer waste industry 6.6 7.2 66.5 19.6 51,40 6,10 5,70 0,60 |36,1
Carbon residue 4.3 17.1 32.6 26.0 63,8 3,7 4.7 0,2 10,5

r-as received basis, daf-dry ash free, d-Dry Basis
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TG, DTG profiles of the initial sample and TG, DTG profiles of the initial sample

carbon residue in oxidizing medium

and carbon residue in an inert medium
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Conclusions

» It was found that the process of steam gasification of beer industry wastes is accompanied by

high CO, emission, which is associated with a high content of oxygen in the material
» The produced carbon has a low calorific value (26 MJ/kg), comparable with fossil fuel.
» High ash content during chemical activation (e.g., HCI) can increase the specific surface area

of carbon material particles
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