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Abstract : A theoretical model of particle agglomeration was developed to investigate the adhesive force between contiguous coal particles in CWM
agglomerate. While heating bituminous coal to about 400°C or above, the transient occurrence of plastic behavior of coal particles can be observed. The
adhesive force in the process of agglomeration of coal particles was found to be proportional to the duration of plasticity of the particles. In the research,
how the heating rate and the particle size distribution of CWM fuel influenced the formation of the agglomerate in CWM fuel at the heat-up stage was
investigated by the model of particle agglomeration. Simulation program used to this experiment was RKG method and was programmed by Fortran.
It was represented that by the model of particle aggolomeration, the adhesive force in the process of the particle agglomeration in CWM fuel was
inversely proportional to the heating rate but proportional to particle size.
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Fig. 3. Predictions of temperature of coal particle versus time
for different particle heating rate (mean particle diameter
: 28 um).

Atol9] $RH(Fa)e ZEFE(F, )T coke F5AT 71A8e
¢34(Fpe ez Fd"D =2 24(29), (30), BHEFH
s8¢ tet 2uh

Fp, = F,+ Fg (32)

mehy B dFqAE 43 RKG(Runge-Kutta-Gil)[12, 13] ¥
£ AHg3te] Fortran®.2 AAEAL 2388 A48 os, N2
g2 43 HdEEs JAAvd dE 43 ST T4 &
AES (3~@AM Hdg Y& P2 s oZshgich

AR AL} AMEE A4S 32 Douglas AHFGEN @ £8-
238wt9%, 3ME-B36wt% LATE-5823wt%, 3E-1403
wt%) 71202 8o Atk Douglas A¥he] &4z
e mineral matter? %7] FAFELLEL 0142 o, dH
metaplast?] EBAEL 001 dyne/cm, CWM 989 F=E 230
cpZ FATE EF coke FFEL AF $F L 3x10'mPaz &Y
THel.
3. Zat ¥ nF

4zt A4 BEW Mg ZeaEAd A&7k Agg
Ago] SASA SFHL AL = A& HE FA Ho F3}A
$3d CWM S350 gA4d Aol £F AHZ g YAE
7t &Aool oEz CWM $REL 44 A2 Rold, @
2o F& Z2RE 28 Aotk 2 ¢y JMd4ESL 3

A Mg Fg2EA A&7l HEgiAEo] F¥En FA

THHH A9 A3 F, 198

10—
§ 08
B -—:c
6 | .
% 0 L L
£ 04— E
3 X
(=]
> 02
0.0 et
0.0 0.2
1.0
§ %81 \
8osf——:C¢ T ~~_
= [ e L NN
] N 3
£ 04— E . N
3 - N/
> 02 . M5
0.0 i L I ) | " | L \y\
0.00 0.02 0.04 0.06 0.08 0.10
1.0
F~777\_ heating rate : 10° K/sec
c 0.8 \
el T N
£ 06 ¢ o
E 04}—:E .
E T
=]
> 02F ;
0.0 L‘: 1 : N
0.000 0.005 0.010 0.015
Time(sec)

Fig. 4. Predictions of volume fraction of C, L, and E versus time
for different particle heating rate (C-unreacted coal, L-liquid
metaplast, E-coke, mean particle diameter : 28 um).
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plast versus time for different mean particle diameter
(heating rate : 10° K/sec).
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MBI =

contact area
growth rate of contact area

;E:>

mass fraction of unreacted coal
initial mass fraction of unreacted coal (= 1- f,)

volume fraction of unreacted coal

mass fraction of coke-residue (char)

volume fraction of coke-residue (char)
threshold volume fraction of coke-residue (char)

-]

Fa adhesive force between two coalescent coal particles
Fg  adhesive force due to coke interconnection

Fr  adhesive force due to coke interconnection in stage 1
Fr2 adhesive force due to coke interconnection in stage 2
Fr: adhesive force due to coke interconnection in stage 3
F, surface tension force due to liquid metaplast

f.  mass fraction of ash (mineral matter)

oo m O ool

=4

fa volume fraction of ash (mineral matter)
ki rate constant in eq. (1)

kn  rate constant in eq. (2)

ki, ko arrehnius type reaction rate

T  mass fraction of liquid metaplast

L volume fraction of liquid metaplast

Ls  mass fraction of solid metaplast initially existing in coal
lsr  effective circumference

I.  radius of coal particle

rm rate of physical melting

r'  radius of contact area in neck region

Tm mean melting temperature of coal particle
T,  temperature of CWM droplet/.agglomerate
t time

7 Ee $48S 9A S o) A%
$YBRAN SRR YR DS

A2/ AR 1G4S AR 277 CWM $9%

P4l nXe G AT AUEA AT mn

Normalized A normalized contact area, given by —2;

nre

azloja Ex

10.

12.

13.

vy  surface tension

v surface tension of liquid metaplast

6  contact angle

#  viscosity

p" viscosity of liquid metaplast

pa density of ash (mineral matter)

pc density of unreacted coal

1 density of liquid metaplast

or bond stress of coke-residue (char)

61 standard deviation of melting temperature of coal
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