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1.

By Oy 3 S-, g',
= stoiciometric coeffi cient for reacting components A, B,

. o I8 i 4
g oy 3,

I,..J.

. o B S
C = total molar concentration of gas, mole/ecm”’, kg-mole/m~

Gﬁl = molar concentration of gas component 4; similarly for B
and T, mole/cmg, kg—melefm3

Cpe v at reacting core surface .
Com ¢ at boundary between reaction zone and ash layer
Chg ¢ in bulk gas stream
-
S@s ¢ at outer surface of particzle
C% = molar “onaﬁncrat on of gas compensnt A in reaction zone,
- : ¥
mole/cm>
: : . 5 A -
. o = q uilibrium concentration of gas compenent A, mole/cm”
. de - : ‘ = =
L ® ¢ -
VAT GA/GAO
5 ' = molar concentration of solid component o? similarly for
| ', mole/em, kg-mole/m”
Csy ¢ initial concentration
£2 ~ - : ) o/ N ¥ @
: ¢y = molar heat capacity of gas, cal/mol-°C, kecal/kg-"C
A . L . . . . — ,
QS = molar heat capacity of sclid S; similariy for S§', cal/
moli~"C, kecal/xg-°C
2
€. = average molar heat capacity of solid defined in Hg. (9=
) 5\),5 Kcal/’:'ﬁg" c B
: » 5
B = molecular diffusis y cm /sec
EO mig * of oxygen in multicomponent system
T0,-mix

Deﬁ z‘efﬁectlve aif f’$“v¥uy of gas component A in ash layer;
similarly for B, em® /sec

{22
it

e;zectiva diffusivity of component A in reaction zone,
*cm./seﬂ

o) ‘ - L s . .
‘Deﬁ, =,apparent frequency factor for effective diffusivity,

2,
cm Jsec

diameter of moving bed, m

+3
i



Br,
LA

Ki

«

apparent activation energg for effective diffusivity, Dggo
cal/moie

‘gotivation energy for reaction rate constant, kg o cal/

-

apparent activation energy for reaction rate, m, , cal/

&3
mole
) N # 2
molar flow rate of gas, kg-mole/m -ar .
- o . X 2
molar flow rate of inert gss I, kg-mole/m -hr

standard gravitational constant, (cm/sec)/sec
absoiute humidiiy, fgoH ing- ry azr
heét‘tfansfer'goeﬁf‘ﬂleﬁt at exte
heat of reacticn per mele of reactant &, cal/mole
partial eguilibrium constant ;

« pased on concentraticn,C

ion equilibrium constant; similarly for B and I,

- - . . 5 o
e*igct¢ve thermal conduc tiV”tg of ash layer, kecal/m-hr- C
apparent thermal conductivity defined in [Lag. {12-12) or
Bg. (1217}, kegl/m-nr=-C

efficient for gas component A& at external

) &
ragetion rate ﬂcratant‘based on azrea, cm /mole-sec

b

. - 4, '
frequency factor for X, em /mole-sec

[

; _ L 3z '
reaction rate constant bLased on volume, em” /mole~ses

thickness, cm, OI

distance from the ocuter surface of solid, cm, mm

" : at reaetion boundary

total Teaction rate of gas component A, mole/sec

total reaction rabe of solid component §, mole/sec
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Fig.2-1 Schematic diagram of
concentration profile for unreacted-
core shrinking model
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Fig.2-2 Fractional conversion of
solid reactant as a function of
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shrinking model (sphere)
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Fig. 4-1 Concentration and temperature
profiles of a single particle-gas reaction
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Fig.4-6 {a),(b) Relation between heat generation and heat
loss curves indicating stable and metastable points and
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Fig.4-6(c) Relation of heat generation and heat loss
during course of reaction indicating ignition point, 2,
and extinction point,5.
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(a) Homogenecus burning

unreacted -core burning

Fig.5-2 Cross-sectional view of spherical samples
of carbon-cement mixiure
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Fig.5-11 An example of geomet- Fig.5-12 " An example of geomet-
rical instability for the sphe- rical instability at high velocity

rical sample at rc<;—R of surrounding air stream

(a) (B)

during reaction after reaction

Fig.5-14 Cross-sectional view of spherical sample
of carbon-cement mixture corresponding to the
reaction path,e,in Fig.5-13 (a)
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Fig.5~15 An exampie of transitional instability:
The rate controiling step shifts from chemical reac-
tion to diffusion. To=288°C. T =298°C, u=558cm/
sec, 2R=3.62cm, W, =183g, (W -We i, =0.275

® S5min < 120min

Fig.5-16 An example of transitional instability:
The rate conirolling step shifis from ditfusion o
chemical reaction. T, =308°C, T, =706°C, =048 omy
sec, 2R=3.62cm, Wi =22.8g, (Wi -Wo /W =0.113
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Table7-1 Effective diffusivity, Dep . in dehydration of
gypsum
' ' dlc/dt PeA D D
Rum NO. To Te (em/sec) ;’/ ’ ea
el (%) (Oe=tbem) [cm¥/sec)  [cmsec] D
(0S50, -2H20 ~> CaS0y- 3H,0 +3 He0 (Layer of CaS0,-'5 Ha0)

b Tellh5 972 069xI0* 00665 0367  0.18

19 1360 1038 Ll6 00685 0391 0.18
16 1489 1074 L6} 00665 0407 0.6
13 613 1103 <200 0.0 631 042 0.1hH

CaS0y-3H0 = CaS0y + 5H0 (Loyer of CaS0y)
19 4o5 1360 096x10% 04! 0423 033
6 = 1620 1489 1,60 0.173 0460 Q3L
18 1838 1613 280 036 0500 032
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