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Abstract—A model has been developed for spray pyrolysis reactor, considering continuity, momentum,
energy and mass balances in the reactor. By numerical integration of model equations, the profiles of gas
temperature, gas stream velocity and aerosol concentration are shown inside the reactor and the paths and
temperature histories of aerosols are described along the reactor. Aerosols are moving toward the center
of spray pyrolysis reactor in the radial direction by thermophoresis and aerosols are not found in the region
near the reactor wall. The radial gas stream velocity is significant around r/R=0.5 and is in the direction
toward the center of reactor when the gas flow is heated rapidly. As the gas flow rate increases, aerosols
begin to have less residence time under pyrolysis temperature inside the reactor and the difference of tem-
perature histories of aerosols increases depending on the initial locations of aerosols at the reactor inlet.
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Fig. 1. Temperature profiles of reactor wall.

Table 1. Simulation conditions for spray pyrolysis reac-

tor

Cror Cot, Cpo 716, 10X10°°%, —04X10°
K 0.54
k., ki, ke 1.08X1075 1.82X1077, —234x107"
Po 1atm
Q 1lpm, 2ipm, 3 lpm
R 1.65cm
To, Te, T 293K, 643K, 923K
ZE, Zp 25cm, 75 cm
Vo 1.39x10°°
Nge. Nre, N 57.1, 10.3, 0.18, 2.07X10°

N (Q=2 Ipm)
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Fig. 2. Profiles of gas temperature inside the reactor(Q=
2 Ipm).
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Fig. 3. Profiles of axial velocity inside the reactor (Q=2
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Fig. 9. Temperature histories of aerosols inside the reac-

tor for various locations of aerosols at the reactor
inlet (Q=11pm).
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tor for various locations of aerosols at the reactor
inlet (Q=2 Ipm).
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NOMENCLATURE
C : gas concentration [ mol/cm?]

G, : heat capacity of gas [J/mole°K]
Cp Cp1, Cpo @ constants for calculation of heat capaci-

ty

k :heat conductivity of carrier gas [cal/cm K
s]

k., ki, k;:constants to calculate heat conductivity of
gas

K : thermophoretic coefficient

M
n

ow o

go=sgEmT

!

N < o

Zp

: molecular weight of gas mixture
: number of aerosols per one mole of carrier

gas

:number of aerosols per one mole of carrier

gas at the reactor inlect

: pressure
: pressure
: total gas flow at the reactor inlet rate through

the preform tube [//min]

: radial distance [cm]

: reactor radius [cm]

: gas constant [82.06 cm®-atm/mol-K]

: gas temperature [K]

: reactor wall temperature in drying zone [K]
: reactor wall temperature in pyrolysis reaction

zone [K]

:inlet gas temperature [K]

: axial velocities [cm/s]

: average gas velocity at the inlet [cm/s]

: radial velocities [cm/s]

: axial distance of reactor [cm]

: axial distance at the end of drying zone [cm]
: axial distance at the end of pyrolysis reaction

zone [cm]

Greek Letters

Vo

: viscosity of gas stream [g/cm-s]
: kinematic viscosity [cm?/s]
:constant for calculation of kinematic vis-

cosity
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