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Abstract Potassium can be effectively removed by water washing. In this paper, the ash deposition
behavior of wheat straw, corn stalk and their water washed samples were studied by a one-dimensional
down-fired furnace and a deposit probe. Four sampling time periods were chosen, while the deposit
mass, deposit efficiency, deposition morphology and elemental composition were studied. The results
indicate that both deposit mass and efficiency decrease significantly after water washing. During
combustion of washed biomass fuels, the mechanism of condensation/thermophoresis and chemical
reaction are strictly limited, and the ash deposition process becomes physical accumulation of

non-viscous fly ash particles.
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Fig. 1 Schematic diagram of the ash deposition experimental
system
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Table 1 Fuel properties of biomass samples/%

INEFEFF FORFEFF K DEREFF K EAHFEFT

A 6.80 7.09 3.02 4.32

Tl (THRE) 1% 75.29 74.89 83.37 80.95
FC 17.91 18.02 13.61 14.74

C 44.11 46.18 45.90 46.54

1 4.97 4.89 5.00 5.10

SERAMF (TR o} 43.67 40.50 45.72 43.44
N 0.20 1.09 0.25 0.57

S 0.25 0.25 0.02 0.02

cl 0.183 0.055 0.031 0.024

Si 1.22 1.19 2.11 1.20

Ca 0.39 0.35 0.51 0.31

FERKTETR (THRE) Mg 0.11 0.19 0.09 0.14
Al 0.05 0.11 0.05 0.07

P 0.04 0.03 0.03 0.02

K 1.046 1.221 0.124 0.185
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Fig. 2 Pictures of deposits on the probes
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Fig. 3 Deposition mass and efficiency of deposit from raw biomass as a function of sampling time
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Fig. 4 Mass and efficiency of deposit from washed biomass as a function of sampling time
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Fig. 5 Element composition of deposit from raw biomass
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Fig. 6 Element composition of deposit from washed biomass
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