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10.1 JEDNOSMERNE REAKCE NULTEHO RADU v, A — PRODUKTY

Diferencialni rovnice:

Integralni rovnice:

—?—?—\VM k, CpA =Cpag—IVal k. -T
(;—d);=|VA| k. x=—=|vy |-k, -7
dg::|;/ﬁ)|'kc aA:_%'kc'T

Polocas A0

Tijp =5
1/2 2|VA|'kc

10.2 JEDNOSMERNE REAKCE PRVEHO RADU Vv, A — PRODUKTY

Bilance:

Diferencialni rovnice:

CA =Ca0— VA lXx=cpg—Cpp -

Integralni rovnice:

de c
—d—?=|vA|-kc-cA 1nCLA0=\vA|-kc-r
dx CaQ
a=|vA|~kc~(cA0—x) 1nCAO_x:|vA|-kC-z'
day 1
W:‘VAH%’(I_O‘A) hll_“A =vp k. T
“ In2
POlocaS T1/2 :W

10.3 JEDNOSMERNE REAKCE DRUHEHO RADU

10.3.1 vA A = PRODUKTY

va A+ va B> PRODUKTY, o= =1, stejné pocdtecni koncentrace cap = cpo

‘B :cA0_|VA|x:CA,0_CA0'aA:CA

Diferencialni rovnice:

Integralni rovnice:

dey 1 1

A _ ko2 - - = g -

qr Ivalkecx o \val k. T
dx 1 1
= = g - —x)2 - = d -
17 = valke (exo =) o= ox (VA l-k, -7
day 1
_dT :|VA‘kCCAO(1_aA)2 —l—aA _IZ‘VA|‘kc'CA0'T

Polocas Ty =

1

cao 1val-k,
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10.3.2 vo A +vg B— PRODUKTY, = =1, cao/|Va| = cpo/| |

pocatecni koncentrace ve stechiometrickém poméru

Bilance:

chcB0—|VB|x=|VB(|

=CRo TCA0 A T
Diferencialni rovnice:
~ ch _ ch ke e =
. . ¢c A B
v lde vy l-dr

dx

E:WB |kc'(CAo_|VA|x)2
=|VA |kc'(CBo_‘VB|x)2

day

dr =|vp |k -cag-(1-ap)? =

=[va ke ey~ (1=ap)?

A0

A0 _ _“Bo
val lvgl

ca =cpp—lva lx=cpg—cpp-an

|VB|

|VA

1

VA

|VB|( |VB|
X |= Cho— |V |‘x)= -c
J |VA| A0 A |VA| A

Integralni rovnice:

L_L:|VB|kCT
CA  Ca0
1 1
- = k-
‘B Cpo Val ke
! ! =|vg |-k, -t
cao—IVal-x cpg
1 L:‘VA|'kC'T

cgo—lvpl-x  cpg

1
-«

—l=|vg |-k, cppg 7=

=|VA|'kC'CB0‘T

1

Polocas: Ty =

(v l-ke-cag VAl k. -cpg

10.3.3 vao A +vpg B — PRODUKTY, a= =1, cao/|va| #cBo/| 3|

NI . . g ¥ c ¢
pocatecni koncentrace v nestechiometrickém poméru ﬁ %
A B
(klicova slozka A) |vg |
g =Cpo~|Vp X =cpy —Cag A =Cpo Tl “CA0 A

Diferencialni rovnice:
_dep
dr

deg
- =|vg |k, cp-cp

=|valk,-cp-cp

dx
Ezkc “(cao—1va [-X)-(cgo—IVvp [-X)

Integralni rovnice:

In A0 "B

=(Iva l-co=IvBl-cag) k.7
CBo €A

a0 (cgo—lvp[¥) _
cgg - (cap—|va [X)

(|VA|'CB0_|VB |'CA0)‘kc‘T

1_0{A.M
da | vy | Cro*| Va |
d_?: |VA|'kc'(1_aA)'(CBO_CA0‘ﬁ‘aA) In 1_30 A :(‘VA|CB0—|VB|CAO)kCT
A A
Polo¢as: Ty = ! - (2_ ca0’lve |j
(vzhledem k A) ke (Ival-ego=1vi cao) ¢go’[Va |

10. Piehled rovnic pro homogenni reakce ve vsadkovych reaktorech—3



10.4 JEDNOSMERNE REAKCE N-TEHO RADU

10.4.1 vA A - PRODUKTY

Diferencialni rovnice:

Integralni rovnice:

dey
— =Ival-ke e} R kg =lval ke (n=1)-7
dx 1-n 1-n
E:|VA|'kc'(CA0_x)n (cAO—x) —Cuo :|VA\-kc-(n—1)-r
da
A _ koo Y —a )" 1= k-l (n=1)-
o=k ehg -(-ay) (I-a )" —1=lv, [-k cpg (n=D-7
-1
2 -
Polocas BVl AT “Crg.
1/2 1) A0
vy [(n=1)-k,
10.4.2 v A+ B> PRODUKTY, n=a+ f, a#
v r W r : ; 5 5 c C
pocatecni koncentrace ve stechiometrickém poméru | ‘f‘o| = |5’0|
A B
Bilance: CA =Cpo— VA |X=Cprg —Cag-p
CA0 |VB| |VB|
cg=cgo—|vplx=[vg| —x|= (cao=Ivalx)= €A
[Vl [Vl [Val

|v
=CB0 TCA0 %A T

Diferencialni rovnice:

B
cCag(l—ay)
N A0 A

Integralni rovnice:

B
de de v |
- A __ B __j .o%.F = l-n _ l-n _ _B o La=-
vy l-dz Jvgl-dz ke cp Ca ~Cro kC[WAJ (n-1)-7
B a
vV, vl 1 v, |
=k - =k | 2| el o | A (n-1-7
c (VA| A e VB‘ B B B0 ¢ |VB|
’ s
dx Vg " A Vgl
I i ROA (e ta 1) =g = k| 2| -
vy Y 1 vy Y
= A N l-n _ A
=k, (|VB|] '(CBO |VB|x) (CBO—\VB|.x) —Cgo = kc(m] (n-1-t
da [V | v P
A _ B n-1 n e B o
7 =k, - 57 | o (I-ay) (I-a,) l=k, P (n=1)-cyy 7
v, X
|VA |05 n—1 n |VA |05 n—1
_kc' ‘ |a_1 ‘CBO (l—aA) :kc |V |a—] .(n—l).cBO T
Ve .
|V |ﬂ—1 . 2}’!—1 _1 |V |Cl—1 . 2}1—1 _1
Polocas: __A ( ) ol B ( ) Ll

T = =
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10.5 PROTISMERNE REAKCE

k
10.5.1 REAKCE OBOUSTRANNE PRVEHO RADU A —)(_kH— D

CD:CDO +x:CDO +CA00!A

Diferencialni rovnice:
dc de

A_.,"D_
dr e S keea ko

dx

a7 Kep (epg =0 =k - (epy +%)
da c
A _ (1- _ .| Do

i kC+ (1 aA) kc_ (CA0+0¢AJ
Rovnovaha:

c—

Integralni rovnice:

In =k, ——
CAOKC_CDO_X(KC+1) ot K

In ca0 K¢ ~ o Ko+l

CAO .KC _CDO_aCAO (KC“FI) B

Kk = SDrov _ D0 *¥rov _ D0 F €A0 " FArov

Carov A0 ™ Yrov

A0 (1 ~ A Arov )

k
10.5.2 PRIMA REAKCE PRVEHO RADU, ZPETNA DRUHEHO RADU A—><_kc+_D +E

Diferencialni rovnice:

de de de
A _ D _ E _
4 Y4 T4 =k _-c,—k _-cy-cp

dx
EZkﬁ ~(cA0—x)—kc_ -(cD0+x)-(cE0+x)

daA
ir =k, (-a,)+
C C
DO EO0
kc_ €0 (c +aAJ-£ +aA]
A0 A0
Rovnovaha:

c—
CDZCDO +x=CD0 +CAOCZA

CE :CEO +x:CEO +CA00lA

Integralni rovnice:

(1—M).[N.(1+M)+x]: .2.M.N.T

TAEM) [N (I-M)+x] T K,

(1—M)-[N-(1+M)+cAo-aA]_
n(1+M)-[N-(1—M)+cA0-aA]_c+ K.

N2

X 1/2
kde M:[1+CA0' c_cDO'cEO}

K - Drov " CErov _ (Do F ¥arov) (¢Eo + Xarov) _ (D0 + a0 Farov) (0 + a0 FAroy)
= _ -

CArov €A0 ~ XArov

A0 (1- A Arov )
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k
10.5.3 PRIMA REAKCE DRUHEHO RADU, ZPETNA PRVEHO RADU A + Be———D

B =CBo ~ ¥ =CBo ~CA0 %A

Diferencialni rovnice:

de de de
A B _ D _
dr  dr Tar =keearegThe o
dx
O =Koy (egg =3 (egg =X =k _+(cpy +x)
da c
A _ BO
dr e+ A0 ( aA)'£a+aAJ+
C
_kc_ [ﬂ_FaA]
€a0
Rovnovaha:

K = “Drov (CDO + xAI'OV)

c—

Integralni rovnice:

(1-M)-[N-(1+M)-x]
YA [N (M) —x]

k.,-2:M-N-7

M N QeM —epgap] o
(1+M)'[N'(1—M)_CAO'0‘AJ

1/2
kde Mol 14 500 =Ke a0 Bo
K, N2
2K,

(cpo +€A0 " PArov)

c

CArov " CBrov (CAO - xArov) ’ (CBO - xArov) CA0 (1- aArov) ’ (CBO TCao- aArov)

k
10.5.4 PRIMA I ZPETNA REAKCE DRUHEHO RADU A +B——=D+E

Cg =Cpo ~X¥=CBp ~Ca0 @A >

Diferencialni rovnice:

dc de dc dc
A "B D _ E _
dr dr +dz' +dr
=Ko, CacgTh_cpcg
dx =k k
17 =Ko (Cqg =3 egy —X) =k (e +X) (e +X)
da c
A _ . (1= .| BO _
dr ke cao -ay) [CAO “A}r
C C.
DO EO
_kc_'CAO‘(C_JraAJ.[C_-FaAJ
A0 A0
Rovnovaha:

K = “Drov * CErov

c—
chcEO +x=CEO+CA0aA

Integralni rovnice:

(1-M)-[N-(1+M)-x] K. -1
A+M)-[N-(1-M)-x] “F K,
I-M)| N(I+M) —cpy- -1
n( )[( )~ a0 A]zkchQM‘N < .71
(1+M)[NA-M)=cpg- a4 | K,
1/2
kde M| 14 500 B0~ K Ca0-Cho
(K.—1)-N?
N = Ke(eao + o) + €po * o

2(K,-1)

_ (epo *+ Xiov) " (€E0 = ¥rov) _ (Do *€A0 " Xarov) " (CE0 +€A0 " XArov)

c

CArov " CBrov (CAO - xrov) ’ (CBO - xrov)

ca0(=aroy) - (cgg —Cap * Aaroy)
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10.6 BOCNE REAKCE

k
10.6.1 ROZVETVENE REAKCE PRVEHO RADU A k<:
2

Bilance: CpA =Cpp =X — Xy ,

Diferencialni rovnice:

VRR
Vs S

CS :CSO +VS .x2

Integralni rovnice:

dCS :Vs'de

dc

—ﬁ=(k1+kz)'CA
deg  _

VR -dr =hi-ea
dCS

vg-dr =hka-ea

CA ZCAo'e

CR =Cpo t

—(ky+ky)t

ky +ky

VR 'kl “CAQ -(l—e_(kl+k2).r)

VS 'kz *CAQ -(l—e_(k1+k2)'7)

10.6.2 ROZVETVENE REAKCE DRUHEHO RADU 2 A

Bilance: CoA=Cpg—2X -2y ,

Diferencialni rovnice:
dC A

2
—mz(k1+k2)'CA
dCR . 2
VR -dr =ki-ea
deg 2

Vs'dZ' _k2 A

A
k] VR R
k2 VS S

CR :cRO +VR xl

CS =Cso+st2 dCS =VS

Integralni rovnice:

1 1
————=2(k +ky)T , cp=
€A €A0
2
Co =C + VR'kl'CAo'T
R RO 1+2'CAO'(k1+k2)‘T
2
Vs‘kz'CAo‘T
= +
ST T2 cpg hy +hy) t

K1 R
10.6.3 ROZVETVENE REAKCE DRUHEHO RADU A +B <:V°

Bilance: CA =Cpp =X — Xy ,
Cg=Cpp~M ~ X2 ’

Diferencialni rovnice:

dCR
=k -ca-cC
Ve -dr AR
dCS
=ky-cp-C
Vs'dT 2°CACB

k2 Vs S

CR :cRO +VR xl
CS :CSO +VS x2

Integralni rovnice:

C - C
In 298 = (k; + k) - (cgo —cap)
CBo "CA

vi -k -c
Cg = Cpo + R “K1°CA0

ch :VR'dxl

de

€A0
1+2CAO‘(k1+k2)'T

dxl

dCS =Vs'de

T

(1- e(kl+k2)'(cB0 _CAO)'T)

(ki + k)

ki+
Ve ky - c l—e(1
s = Cg S "2 "%A0 . (

(cap —CBo €

(ki +ky)-(cgg—cag) T )

kz)'(CBO—CAo)'T)

ki +k2)  (cpg—cpo e

(kj+ky)-(cgg—cag)T )
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10.6.4 KONKURENCNI BOCNE REAKCE

k
var Ag) + 1B(g) —— wR(g)
ay- fad vzhledem k A, S - vzhledem k B

k
a2 Ag) + ve C(g) —— 15 S(g)
o, -fad vzhledem k A, y- vzhledem k C

Bilance: ca =caot Varxr + varxo
CB =cpot WX
cc =ccot vex2
CR =Cro Tt W X1
cs =csp T Vs X2

Diferencialni rovnice: Integralni rovnice:
(pro specialni ptipady)
dea ay B a;
=k % ) ot
A dr_kl cp g thacy cc
dcr _ dcp PRI
vrdr wvpdr A "B
deg _ dec k%
vsdr vcdr A 7C
B
der _k VR (@-ay) B
= A
d CS kz VS cé
d —a (eBo+vB-x)P
2B o tva, xva, -x)@a)  (BOTVE )T
dx, kb (cco+ve-x2)
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k
10.7 NASLEDNE REAKCEA l ,B

10.7.1 REAKCE PRVEHO RADU, K; #K,

Diferencialni rovnice:

dCA

A e

dr 1A

dCB

B ey —ky -

dr faea~ky-cp

de
ﬁzkz’CBCCZCA0+CB0+CCO_CA_CB

10.7.2 REAKCE PRVEHO RADU, K; >> Kk, ,

Ridicidgj B— C

10.7.3 REAKCE PRVEHO RADU, K; <<k,

Ridici déj A > B

10.7.4 REAKCE PRVEHO RADU, K; =K,

Diferencialni rovnice:

dc
_ﬁ:k.cA
de
_drB =k-(cp —c)

Integralni rovnice:

- -kt
CA =Ca0°©

—k- -k k.- —k-
Cg =Cpg-© kT, Caohy 1-(6 Rt _e kzr)
ky =k

I S ki ks - (cag + o) = K3 - co
Trnax_k —k n
2~k

2
ki -cag
kl

A In (ky /Ky) ky \k,—k
cpo = 0: Tmax :ﬁ’ CBmax ~ CAQ Eé} P

—kl'T _kz'T
—k2'T c —€
CC:CC0+CB0 l1-e +CAO 1+T

CA — 0
_ —k,T
cg=(caotcmo) e 2
-k,
cc =cco+(cpg+epo ) (I—e ™27)
_ kT
CA = CAO - €
CB~ CAO'k— ‘e
2
—ki-T
Cc =cco+epy +eap-—e 1)
Integralni rovnice:
CA =CA0 'e_k'f
cp=e KT (egg +hcpp 1)
_SA0~ B0 . _ B0 —€A0
Tmax = k- > CBmax = €A0 " ©XP
CA0 CA0
J— . 1
cBo =00 Ty = * » CBmax = CA0 " €Xp (=1)

cc=cap T Cpot+ Cco—ca—cCB

Cc =Cco +CAO(1—(1+k'T)'e_k'T)+CBO (l—e_k'r)
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