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Influence of Potassium on Ash Deposition During Sawdust Combustion
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ABSTRACT: The investigation on ash deposition during
sawdust combustion was performed in a lab-scale down-fired

combustor by using an air-cooled temperature-controlled probe.

To control the potassium concentration in flue gas,
water-washed sawdust was used, and the aqueous solution of
potassium acetate was sprayed into the flame zone in order to
study the effect of potassium. According to the amount of
deposit, the collection efficiency was calculated. The results
indicated that potassium concentration in flue gas is a key
factor that determines the ash deposition. The higher
concentration, the more deposit. The technology of scanning
electron microcopy, energy-dispersive X-ray (SEM/EDX)
analyses revealed that potassium plays an important role in
deposition. The significant increase of deposition tendency can
be attributed to the combination of the aluminosilicate with the
potassium, which forms the new eutectics with a lower melting
temperature. At the same time, the surface growth of potassium
on big ash particles surface or the adhesion of submicron
potassium oxides to big particles increase their work of
adhesion.
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Tab.1 Ash composition of sawdust and washed sawdust %

1% JKYE R K JE
Sio, 35.22 34.66
Al,0; 6.34 6.16
Fe,05 8.22 8.35
cao 28.37 32.38
MgO 7.33 9.00
Tio, 051 0.61
MnO 051 057
SOs 1.07 0.42
P,0s 2.75 1.72
K0 8.49 5.44
Na,0 1.19 0.68
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Tab. 2 Form of potassium in sawdust %
ETK WIBRE W TR B
46.60 31.22 3.87 18.31
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Tab. 3 Concentrations of potassium in flue gas

Tw Wkl % 1 T AN LY
Hilg/h)  Bi(gm)  EH(m3h)  HA(mPh)  FEi(gim?)
Kvkss  2.09 0 20.50 0 0.10
g 3.26 0 20.50 0 0.16
Bk 3.26 0 21.25 0.8 0.14
10K 3.26 10 21.25 0.8 0.59
B 20K 3.26 20 21.25 0.8 1.03
130K 3.26 30 21.25 0.8 1.47
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Fig. 7 Morphology of ash deposition by SEM
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