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Experiments and Modeling

Isothermal
0,=7.5-21vol.% in N,
LTR = 400- 600 2C
HTR = 750- 900 °C

Non-isothermal
0,=7.5-21vol.% in N,
T =150-900 eC




Char combustion Comsol simulation

» TG furnace geometry ( beams,
plates, wall, samples, diameter)

» Alumina, carbon, air

» Reaction sub-model: DDGS at 500 °C and
charcoal at 850 °C
» General heat transfer:

oT
P,C, = +p,CUVT =V (xVT)+Q

Laminar gas flow using the Navier-Stokes (NS) equations




——D_T450

——D_T600

o
©200000¢

10 15

Reaction time (min)
——D_TG_exp a2 D TG_VRM —e—C_TG_exp o C_TG_SCM

15

Time (min)



Char combustion Comsol results
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Char combustion Comsol results
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Char combustion Comsol results
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Conclusions and recommendations

» TGA experiments

v Reactive char reaction kinetics is difficult to be determined by TGA
v’ Pyrolysis conditions largely affect char reactivity

v" Improve char reaction kinetics by applying more complicated
models

» Comsol model

v' Geometry improvement
v Char kinetics in details
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