Adhesive force enhancement of coal flyash
particles at high temperatures
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Abstract

Coal for power generation is now considered in terms of combined cycle systems. The gas
cleaning system which can operate at temperatures up to 850°C is a key technology for higher
efficiency of the combined systems. At high temperatures, dust particles may be sticky by
melting, sintering, and softening. Adhesion of dust particles makes harder to operate the gas
cleaning systems. .

To evaluate the adhesive property of coal flyash particles, a high temperature shear tester
and a high temperature repose angle tester capable of measuring up to 950°C has been
developed. Shear and repose angle test can be done at different gas conditions such as N,
COg, and air, and all manipulations can also be done from the outside the furnace.

Shear stress of flyash particles from pulverized coal combustion but different lime addition
was measured from ambient to 950°C.

As a result, adhesive force change slightly with temperature and gas conditions up to 700°C
but a noticeable increase in adhesive force was observed at temperature higher than 800°C,
especially higher than 850°C.

Furthermore, an interesting phenomenon was observed when limestone was tested under
CO, containing condition, i.e., adhesive force of lime contains flyash increases at most about
three-halves depends on CO; content of gas. The difference may due to difference of the
calcium compound.
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Fig.1 Schematic of experimental apparatus
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Mean diamter(um) Spef;men Sp e(]:;men '
No treatment 2.23 2.28
After desorption 3.28 432
Density (kg/m3) A B
Bulk density - 510 580
True density 2640 2560
Component (wt%) A B
SiO, 50.4 40.4
AL O3 28.4 22.7
Ca0 3.1 15.7
MgO 0.41 0.83
K,O 1.2 0.98
Na,O 0.26 0.21
Fe,03 10.9 10.6
TiO, 1.1 0.9
1SO3 13 2.1

Table 1. Properties of coal flyash specimen
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Fig. 5 SEM images of flyash particles of specimen B
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Fig.6 Result of TG of flyash specimen

Nomenclature

d, . diameter of particle
7 : shear stress

o : normal stress

¢ : internal friction angle

C : adhesive force of powder layer

T : temperature

x : radius of neck by sintering

r : radius of particle

re ; curvature radius of a neck

. surface tension
~ t : holding time
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Fig.7 Effect of Ca addition
on adhesive force C

n : number of contact points at shearing section

77 : viscosity
E : activation energy
R : gas constant
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