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| To parallelle 1. hhv. 2. ordens reaktioner

http://en.wikipedia.org/wiki/Rate law#Parallel _or_competitive reactions
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2 parallelle 1. hhv. 2. ordens reaktioner med reaktionskonstanterne kB og
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¥V Differentialligningssystemet lost direkte med Maple

=> restart

| Differentialligninger:
> DLI = A'(t) = kg A(1) -k A(1)*;
DL2 = B'(1) =kg A(1);
DL3 = C'(1) =k A(1)°
DLI = D(A4) (1) = -ky A1) — kg A(1)
DL2 == D(B) (1) =k A(1)

DL3 = D(C) (1) =koA(1)? 1.1)
;Startbetingelser:
> BTI = A(0) =4,
BT2 := B(0) =0;
BT3 :=C(0)=0
BTl == A(0) =4,
BT2 :=B(0) =0
BT3 :=C(0)=0 1.2)

;Differentialligningssystemet loses:
> dsolve({DL1, DL2, DL3 ,BT1, BT2, BT3}, {A(¢t), B(¢t), C(¢)})

(1.3)
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:Lﬂsningerne indlzegges i funktioner:
> A == unapply(rhs((1.3)[1]),¢) :
B == unapply(rhs((1.3)[2]), ¢) :
L C:= unapply(rhs((1.3)[3]), ) :
| Loesningerne er:
> 'A(t)'=A(1);
'B(t)'=B(1);
'C(t)'=C(1)
kg
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| Grensevardierne af koncentrationerne for — o er:
| > assume(kB >0, ko> O); interface(showassumed =0) :
> 'Greenseveerdi af A(t)'= tli_I}looA (1);
'Greenseveerdi af B(t)'= tli_rpr( t);
'Greenseveerdi af C(t)'= tli_r)nooC (1)
Greenseveerdi af A(t) =0

Ak +k
o*c "B 1
kBln[A—o — kyln(ky) —kBIn(A—O)
Greenseveerdi af B(t) =
kC
A k. +k
0"c T "B 1
AOkC—kBln[—) +kyIn(ky) +kBln(A—)
Greenseveerdi af C(t) = 0 i 0 1.5)
C
V¥ Eksempel
> k= 03;kp=0.1;4,=1
ky =023
kp = 0.1
Ayi=1 (1.1.1)
(> '4(1)'=A(1);
'‘B(t)'=B(1),
'C(t)'=C(t)
0.3
A(t) =
04¢™3—0.1
B(t) =3.000000000 In(0.4 ¢***—0.1) —3.000000000 In(e**’) +3.611918412
C(t) =- 003'? —3.000000000 In(0.4 " —0.1) (1.1.2)
0.4¢™"—0.1
| +3.000000000 In(e”*’) —2.611918412
| Grensevardier:

> 'Greenseveerdi af A(t)'= tlgnwA (1);

'Greenseveerdi af B(t)'= tli_r)n@B( t);

'Greenseveerdi af C(t)'= tli_rpooC (1)
Greenseveerdi af A(t) =0.

Greenseveerdi af B(t) =0.863046218
Greenseveerdi af C(t) =0.136953782 (1.1.3)

B pA = plot(A(t), t=0..10, color =red, gridlines, legend=["A(¢t)"]) :
pB = plot(B(t), t=0..10, color = blue, gridlines, legend=["B(t)"]) :
pC = plot(C(t), t=0 .10, color = green, gridlines, legend=["C(1)"]) :

;> with(plots) :
> display({ pA, pB, pC}, gridlines)
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V¥ Successiv lesning med Maple

=> restart

| Differentialligning 1:
> DLI = A'(t) = kg A(1) -k A(1)°

;Startbetingelse 1:
> BTI = A(0) =4,
BTI == A(0) =4,
;Differentialligning 1 loses:
> dsolve({DLI1,BTI}, {A(t)})

_Differentialligningssystemet kan loses én ligning ad gangen.

DLI = D(A) (1) = -ky A(t) — ko A(1)’

;Indlaegges i en funktion:
> A = unapply(rhs(%), t)

2.1)

(2.2)

2.3)
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kg Ay
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| Differentialligning 2:
> DL2 := B'(t) =kz-A(?)
ky A,
DL2 :=D(B)(t) = P . 2.5
B
i Aye” kp—Ajko+e” kg
| Startbetingelse 2:
> BT2 :=B(0) =0
i BT2 :=B(0) =0 2.6)
| Differentialligning 2 leses:
> dsolve({DL2, BT2}, {B(t) })
kgt gt eyt
B kg ln(e ) kg ln(Aoe ke —Ayke-+e kB) kg ln(kB)
t)=- + — 2.7
ke ke ke
;Indlaegges i en funktion:
> B = unapply(rhs(%), t)
k t k t k t
kBln(eB ) kBln(AoeB ko —Ayky+e” kB) kg In (K )
B:=tm— - + - 2.8
ke ke ke
;Differentialligning 3:
> DL3 = C'(t) =k A(1)°
kokg A}
DL3 = D(C) (1) = €50 - 2.9)
kyt kyt
i (Aoe ke —Ayke-+e kB)
| Startbetingelse 3:
> BT3:=C(0)=0
i BT3 :=C(0) =0 (2.10)
| Differentialligning 3 leses:
> dsolve({DL3, BT3}, {C(t)})
k t
ky ln(e B ) kg4,
= ke — o o (2.11)

B
Aye kC—AOkC+e kB

sz kBt 5 kBt kBt
B kBAOIn(AOe kC—AOkC—I—e kB) B kB ln(Aoe kC—AOkC—l-e kB)
4, kC + ky kc (Aokc +kB)
2
kBAoln(kB) kg ln(kB)
A, kc + kg kC (Aokc +kB)

+4,+

;Indlaegges i en funktion:
> C = unapply(rhs(%), 1)

(2.12)
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| Losningerne:
> 'A(t)'=A(1);
'B(1)'=B(1),
'C(t)'=C(t)
kg A,
A(t) = kel ke
Aye” kp—Ajko+e” kg
kBt kBt kBt
kBln(e ) kBln(AOe ke —Ayke+e¢ kB) kBln(kB)
B(t) =- + —
ke ke ke
k t
kBln(eB ) ky 4,
C(t)= k — P P (2.13)
¢ Ael k. —A k. +e?
0 ke—Apkcte” kg
sz sz ) kBt kBt
kBAoln(Aoe ke —Ayks+e kB) kg ln(Aoe ke —Ayke-+e kB)
Apkp+ kg ke (AO ko + kB)
koA In(k k2 In(k
+A0+BO(B)+ B (B)
i Apke+ kg ke (Ao ko + kB)
| LUmuligt at se, om B(¢) er samme losning som for?

Y Losning med handkraft

1. differentialligning:
Kan omskrives til: 4'(¢) =-kz-A(t) — k- (A(2) )2 <> A'(t) =A(t)- ( ~kp — k- A(1) )
Dette er en logistisk differentialligning (sztning 13a 1 A-bogen) med: a =k, og b=-k;.
Normalt forudsetter vi, at a og b er positive tal. Mne lgsningen er alligevel OK:

b ks
" k
Al = — L dvs.A(1) = L
tee 1 +ce?

Her skal 4(0) =4,,
dvs.
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2. differentialligning:
Kan nu lgses ved indsatning og derefter 'bare' integration!
3. differentialligning:
Kan nu lgses ved indsatning og derefter 'bare' integration!
|_LEr det samme lesning som Maple giver?



