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One-Step Determination of Kinetic Parameters via Numerical Integration
Coupling Nonlinear Least-Square Method

Jiageng Li*, Putrama
School of Chemistry and Chemical Engineering, Shaanxi Normal University, Xi’an 710119, China.

Abstract: We developed a methodology that constructs an optimization function through numerical integration of
reaction rate equations, employing nonlinear least-square fitting to reconcile computational predictions with
experimental kinetic data. This integrated approach enables simultaneous determination of kinetic parameters with
enhanced accuracy and efficiency. Implementation procedures are systematically demonstrated through case studies
of both simple and complex reaction systems. The proposed method serves as an effective instructional tool for kinetic
theory education and experimental data processing, while cultivating students’ competencies in applying mathematical
modeling to solve chemical kinetic challenges.
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function fitting
¢ A0 =load('c_A0.txt"); ¢ BO =load('c_B0.txt"); ¢ CO =load('c_CO0.txt");
exp_data = load('exp_data.txt');

t=exp_data(:,1); c A exp = exp data(:,2:4);
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fprintf('The kinetic parameters are: \n')

fprintf('k = %.4f, alpha = %.4f, beta = %.4f, gamma = %.4f \n',para(1:4))

function F = kinetics(para,t,c_ A_exp,c_A0,c B0,c_CO0)

F=J
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c_A0(i)+c) para(3)*c_CO(i)"para(4),t,c_A0(i));

F=[F,c A fit-c A exp(:i)];

end
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k =0.6004, alpha = 0.9988, beta = 0.9991, gamma = 0.4998
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