
class transport

CatINT input
● system (T, Po, xbl, ρact, ϕ

M,PZC, Cgap)
● species (i,ci

○,ion sizes ai
cell)  

● electrode_reactions
● electrolyte_reactions
● descriptors

● initialize all variables
● evaluate remaining ci

○ from buffer 
equilibria, Henry's law or or bulk charge 
neutrality

class Calculator

CatMAP input

● model_energies.txt (Δμ,𝜈i)

● model.mkm 
> electrochemical_thermo_mode
> species: sigma_params (aσ,bσ), pressures (Pi)
> sigma_input (σ)

DFT
● reaction energies/barriers (ΔEo,Ea

o)
● frequencies (𝜈i)
● parabolic fits of surface charge density 
dependencies (aσ,bσ)

class CatMAP

ri

● runs CatMAP using 
updated pressures Pi

‡ = ai
‡/Hi

cp

● reads output, evaluates current
densities and saves into 
catmap_results directory 

adapt solver settings
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new,‡=𝛾 ci
new,‡+(1-𝛾)ci

old,‡
check convergence
max|ii

old-ii
new|<𝜏?

ji

ci
‡ ci

‡

σ,pi
‡

class Comsol

class Model
● defines COMSOL® model
(e.g. GMPNP equations via 
transport of dilute species 
module) 

class Reader
 ● reads COMSOL® output from 
comsol_results directory

● writes COMSOL® java input
file, compiles it and runs COMSOL® 

σ σ


