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Applications of Materials Studio and Matlab Software Packages in
the Chemical Kinetics Teaching

CHEN Xin™ LI Biao®>  YAO Jun' ZHU Yuan-Qiang'

(‘College of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu 610500, P. R. China;
*College of Engineering, Peking University, Beijing 100871, P. R. China)

Abstract: In teaching chemical kinetics, especially for the transition-state theory and steady-state
approximation method, the use of Materials Studio and Matlab software can help visualize the learning
of the abstract chemical theory. This facilitates the cultivation of imaginary thinking of the students,
enhances the teaching effects, and motivates students' interest in learning physical chemistry.
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chz/dt = —k,cqcy, T kscyacy

dcc,z/dt = —kico, — ke, T kel F kcyaca

de/dt = kyeqey, + kieyco, — ksCyecy — kCueCa

de,/dt = k,cqey, — kicycq, — ksCuacy + kiCyuaCa

deq /dt = 2kicq, — kyeqey, + kicyco, — 2kicly + kcyacy — kCyaca

M [ 5K b v 5 B R 78 BE (National Institute of Standards and Technology, NIST)Z)) /124
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BENA KR DD BB . BARBORE BRI T

(1) B SEE L — AR L E A [ B7 (53 R B kinetic (1,C), ¢ NI R, C AR . 7E Matlab H 4
HHm M

function [dC] = kinetic (¢,C)

dC = zeros(5,1);% zeros BRI EE F K X dC R m] &= 1)

T = 1500;%3 &

R =28.314;

k1 =8.51*(10"15)*exp (—234000/R/T);

k2 =2.65*%(10"13)*exp (—21370/R/T);

k3 =4.822*(10"13)*exp (—3460/R/T);

k4 = 1.25*%(10"15)*exp (—6820/R/T);

k5 = 1.69*(10"13)*exp (—17290/R/T);

k6 = 2.84*(10"14)*exp (—198000/R/T);

dC(1) = —k2*C(5)*C(1) + k5*C(3)*C(4);%E XL dC R B &L &
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dC(2) = —k1*C(2) — kK3*C(4)*C(2) + k4*C(5)*C(5) + k6*C(3)*C(5);

dC(3) = kK2*C(5)*C(1) + K3*C(4)*C(2) — k5*C(3)*C(4) — k6*C(3)*C(5);

dC(4) = K2*C(5)*C(1) — K3*C(4)*C(2) — k5*C(3)*C(4) + k6*C(3)*C(5);

dC(5)=2*k1*C(2) — k2*C(5)*C(1) +k3*C(4)*C(2) — 2*kd*C(5)*C(5) +k5*C(3)*C(4) — k6*C(3)*C(5);

(2) B A ode bR HO0T LA L XE SCRIR > T5 RE AL 3EAT SR A -

tspan = [0:10"—7:10"—5];% B HA I [R5 B F2B K, B KON 1007 7D

start0 = [10°—5 10°—5 0 0 0];% ] 4 %1

[T, Y] = ode45 (‘kinetic’, tspan, start0);
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IAWCEL, IRA AT RE o 7 RE NI B B i, T2 m) A3 FH e AR W B 23 5 R 2HL 1) ode23s SR
kY

[T, Y] = ode23s (‘kinetic’, tspan, start0);
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