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1. Equations of Wellauer correlation
Herein the correlation for the effective radial thermal conductivity and the wall heat transfer

coefficient, suggested by Wellauer et al. [23] , is reported. These equations should be applied to

estimate k. . and h, in Eq. (15). In the following equations the superscripts f and s represent

the fluid and solid properties, respectively.
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2. Details on notation, symbols and unit of measurements

Latin letters

hy

K

eff ,ax

keff ,r

k

L

N

QREACT

R

R

Twall

Tcool

honeycomb channel diameter
particle diameter
gas specific heat at constant temperature

specific mass flow rate

wall heat transfer coefficient
effective axial thermal conductivity of honeycomb matrix
effective radial thermal conductivity of honeycomb matrix

thermal conductivity

reactor length

tube-to-particle diameter ratio
heat generated by the reaction

reaction rate of the i-th species

tube radius
radial coordinate

exchange area between the packing and the honeycomb matrix

temperature

external wall temperature
coolant temperature

overall heat transfer coefficient
velocity

axial coordinate

[m]

[m]
[I/kg/K]
[kg/m?s]

[W/m?/K]
[W/m/K]
[W/m/K]

[W/m/K]
[m]

[-]
[W/mBea]

[kg/m3ca/s]

[m]

[m]

[1/m]

[K]

[K]

[K]
[W/m¥K]
[m/s]

[m]



Greek symbols

£ void fraction
P density
%) mass fraction of the i-th species

H molecular viscosity

Superscript

G gas phase

H honeycomb matrix
P micro-packing

0 inlet value

Dimensionless numbers

Bi = D
2keff,r

Biot number

D
Re = D, Reynolds number
U

[-]
[kg/m?®]
[-]

[kg/m/s]



3. Kinetic scheme

The kinetic scheme proposed by Froment et al.? for the selective oxidation of o-xylene to phthalic
anhydride on V205 catalysts has been adopted in this work. It consists of the reactions of partial and
total oxidation of 0-xylene to phthalic anhydride and COx. Moreover, the subsequent oxidation of

phthalic anhydride and COx is considered, as shown in Scheme S1.

— 0,
CH,(COLO  »CO

Iy &

CEHID

I €3,

Co,

Scheme S1 Reaction scheme for the selective oxidation of o-xylene to phthalic anhydride.

The reaction rates have been rederived as a function of the partial pressure of the species. The

kinetic parameters are reported in Table S1.

Table S1. Reaction rate expression and kinetic constant for the selective oxidation of o-xylene to

phthalic anhydride?

Reaction rates Kinetic constant
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