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A_1=k0 1*exp(-EA_1/R/T)*nV_1
rxn_1=1/(1/A_1/cH2+0.5/dVdt/cH2_0)

kO _1=192
EA_1= 117000

A 2=K0_2*exp(-EA_2/R/T)*nV_2
rxn_2=1/(1/A_2/cH2+0.5/dvdt/cH2_0)

k0_2 =192
EA_2 = 117000

rxn=rxn_1+rxn_2

p =101300

R =8.314

TO =298

T=273.15+ 26 +dTdt * TIME
dTdt=8,4

m_kat = 0,750

wV =0.014

MV =50.942

xV_1=0.99
XV 2=1-xV_1

dvdt = 50e-6
xH2 = 0.05

CH2=xH2*p/R/T
cH2_ 0=xH2*p/R/TO

INITnV_1=m_kat*wV/MV*xV_1
d/dt(nV_1) = -rxn_1

INIT nV_2 =m_kat *wV / MV *xV_2
d/dt(nV_2) = -rxn_2

XH2_TPR =xH2 * (1 - rxn / dVdt / cH2_0)

METHOD RK4

STARTTIME =0
STOPTIME = 100
DT =0.01




5 & ( ( 5

rxn_1=K0_1*exp(-EA_1/R/T)* C3H8n1 * 02"n2
rxn_2 =Kk0_2 * exp(-EA_2/ R/ T) * C3H6n3 * 02"n4

k0_1 = 80.4
k0 2 =134

EA_1 = 111000
EA_2 = 102000

p = 101300
R = 8.314

nl=0.65
n2 =0.10
n3 =0.70
n4 =1.00

INIT C3H8=0.291*p/R /673
INITO2=0.145*p /R /673
INIT C3H6=0

d/dt(C3H8) = -rxn_1
d/dt(C3H6) = rxn_1 - rxn_2
d/dt(02) =-0.5*rxn_1-3.5*rxn_2

INIT T = 673
didt(T) = (xn_1*dH_1 +rxn_2* (dH_2-dH_1)) /cp/(p/R/T) - (T - 673) * kw

dH_1 = 120000
dH_2 =1480000
cp=654

kw = 2.53

METHOD RK4
STARTTIME =0

STOPTIME = 60
DT =0.01




/I & ( 5 *

rename time =r
{A = Propan; B = Propen; C = Sauerstoff}
R =8.314

epsilon = 0,7
tau = 3.5
dp =17.3e-9

D_AK=epsilon/tau*dp/3*(8*R*T/Pi/ 44 *1000)"0.5
D_BK =epsilon/tau*dp/3*(8*R*T/Pi/42*1000)"0.5
D_CK=epsilon/tau*dp/3*(8*R*T/Pi/32*1000)"0.5

rho = 250
rxn_1 =rho * 197371 * exp(-111000 / R/ T) * ¢_A"0.65 * ¢c_C"0.10
rxn_2 =rho * 94284 * exp(-102000 / R_gas / T) * ¢_B"0.70 * c_C~1.00

INITc_A=45
INITzZ A=0

didt(c_A) =z_A

didt(z_A) = -2/ (r + 1e-100) * z_A - (-rxn_1) / D_AK
dn_Adt=2z A*D_AK

INITc. B=14

INITzB=0

d/dt(c_B)=z_B

d/dt(z_B) =-2/(r + 1e-100) *z_B - (rxn_1 - rxn_2) / D_BK
dn Bdt=z B*D BK

INIT ¢_C =0.01

INITzZ C=0

didi(c_ C)=z_C

didt(z_C) =-2/ (r + 1e-100) *z_C - (-:0.5 *rxn_1 - 3,5 * rxn_2) / D_CK
dn_Cdt=z C*D_CK

INITT=773

INITTZ=0

d/idy(m) =Tz

d/dt(Tz) =-2/(r + 1e-100) * TZ - (rxn_1 *drH_1 + rxn_2 * drH_2) / lambda

lambda = 0.2
drH_1 =120000
drH_2 = 1480000 - 120000

INIT rxn=0

d/dt(rxn) = rxn_1* 4 * Pi * "2

S=-z B/(zA+1e-10)

eta=rxn/(rho* 197371 * exp(-111000 /R / T) * ¢c_A"0.65 * ¢c_C"0.10) / (4 / 3 * Pi * (1e-3)"3)

METHOD RK4
STARTTIME =0

STOPTIME = 0.626e-3
DT =0.001

22



% & n

5 *

rl =kl *02 * a"2 {02 +2*=>20%
r2=k2*a*H20 {H20 + * => H20%*}

r3 =k3* 02 * aOH2"2 {0.5 02 + H20* => H202*}

r4 = k4 * aO2H2 {H202* => H200*}

r5 = k5 * aOOH2 {H200* => O* + H20}

ré = k6 * aOH2 * aO {H20* + O* => 2 HO*}

r7 =k7*02* aOH"2 {0.5 02 + HO* => HOO*}

r8 = k8 * aOOH * aOH {HOO* + HO* => H200* + O*}

a=aTOT —a0 —aOH - aOH2 - a02H2 - aO0OH2 — aOOH

aTOT =15

ki=1
k2=1
k3=1
kd=1
ks =1
k6 =1
k7=1
k8 =1

V.R=113
F =4.306
tau=V/F

p0 = 101300
R =8.314

T =206
X_02 =0.03

02_0=p0/R /(T +273.15) * xXO2
N2_0=02_0/x02 * (1 - xO2)
H20 0=0

INIT O2 =
INITH20 =0
INITN2=0

INITaO =0
INITaOH =0
INIT aOH2 =0
INIT a0O2H2 =0
INIT aOOH2 =0
INIT aOOH =0

d/dt(02) =1 /tau * (02_0 - O2) -rl
d/dt(H20) = 1/ tau * (H20_0 - H20) -12
d/dt(N2) =1 /tau * (N2_0 - N2)

d/dt(aO) + 2*rl
d/dt(aOH)
d/dt(aOH2)
d/dt(aO2H2)
d/dt(aO0H2)
d/dt(aOOH)

+1r2

2]

-r3

- 2*r3
+2*3 -r4
+r4

-r7
+r5

+r5 - 16 +r8
+2*6 -2*7 -r8
-16

-15 +r8
+2*7 -r8



{3-Kessel-Kaskade, welche die Riickvermischung in Partikelfilter und MS-Ventilblock beschreibt}
tau K=1.15/3

INIT 02_K1=0

d/dt(02_K1) = 1/tau_K * (02 - 02_K1)
INIT 02_K2=0

d/dt(02_K2) = 1/tau_K * (02_K1 - 02_K2)
INIT 02_K3=0

d/dt(02_K3) = 1/tau_K * (02_K2 - 02_K3)

INIT N2_K1 =0

d/dt(N2_K1) = 1/tau_K * (N2 - N2_K1)
INIT N2_K2 =0

d/dt(N2_K2) = 1/ tau_K * (N2_K1 - N2_K2)
INIT N2_K3 =0

d/dt(N2_K3) = 1/ tau_K * (N2_K2 - N2_K3)

INIT H20_K1=0

d/dt(H20 K1) = 1 /tau_K * (H20 - H20 K1)
INIT H20_K2 =0

d/dt(H20_K2) = 1 /tau_K * (H20_K1 - H20_K2)
INIT H20_K3 =0

d/dt(H20_K3) = 1/tau_K * (H20_K2 - H20_K3)

METHOD RK4

STARTTIME =0
STOPTIME=100

DT =0.02

" " 8+ . JA3
ki =0s™ (m*mol™)? aTOT =12.3mol m?
k= 4.2 s (m®mol™) INIT a0 = 0 mol m™
ks = 8.9 s (m® mol™)® INIT aOH = 0.10 mol m™®
ks > 100 s™ (indeterminable) INIT aOH2 = 0.39 mol m™
ks > 100 s™ (indeterminable) INIT aO2H2 = 0 mol m*
ks =0.27 s (m*® mol™) INIT aOOH2 =0 mol m*
k; =0.39 s (m® mol™)® INIT aOOH =0 mol m*

kg > 100 s (m* mol™) (indeterminable)
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