Uloha 5-38 Adiabaticky reaktor idealn& michany a s pistovym tokem

V prato¢ném adiabatickém reaktoru chcete provadét reakci

Z(9)+Y(9)=3B(9)
Rovnovazna konstanta reakce je tak velka, Ze reakci je mozno povazovat za prakticky jednosmér-
nou. Vypocitejte, jaky objem reaktoru (a) s pistovym tokem reagujicich latek (b) idedln¢ promicha-
van¢ho, je pii konstantnim tlaku zapotiebi, jestlize do reaktoru uvadite nastiik tvofeny smési 10 mo-
10 Z a 40 mold Y za hodinu pii teploté 550 K a tlaku 120 kPa a chcete dosahnout 60 %ni premény
klicové slozky. Pro teplotni zavislost rychlostni konstanty uvazované reakce plati vztah

ke /dm3 mol~! min—! = 1,44-1014 -exp(—lzgiooj
Reakce je prvého fadu vzhledem k Z a prvého fadu vzhledem k Y. Data:
Z(g) Y(g) B(g)
AgH® (300 K) /(kJ mol ™) -98 ~120 -80
Com /(J K™ mol™) 125 92 40

[(2) VR michany = 1,622 dm’, (b) Vi _pistovy = 3,229 dm”]

Reseni:
npF=10molh™' , nyyF=40molh
Tostwp = 550 K, p =120 kPa

Oz = 0,6
Pistovy reaktor: Promichavany reaktor:
VR pist n Tdaz VR mich s az
F 70 ) 1z F 20,
. an ' ' kc
Rychlost reakce: r, = Vdr- Ko-Pz-Py . kp= (RT)2

Latkova bilance:
NzoF=10mol h'
NyoF=40molh™' (=4 nyF)

ny; F =nz F—ny F-a; (kli¢ova slozka) Pz = ;;Zi P
4—0{Z

Ny F=nyoF—nzoF-az=4nzF-nzF-az Y5, P
3a

ng F=3nzF-az pB:S"';Z.

ansnzoF-l-nzoF'aZ

Entalpicka bilance:
Reakeni entalpie pii 300 K
AH® =3AgHE —AgHZ7 —AgHY = 3 - (-80) — (-98) — (-120) =-22kJ mol ™!

300

[ (n20 F-Cpmz +1yo F-Cpmy)-dT +nz0 F-az-AHg +

550 T

+ [ (2 F-Cpmz +ny F-Cpmy +ng F-Cpyp) dT =0
300



(nZQ'F . Cme +4 nzo‘F . Cpmy) . (300 — 550) +-nzo~F oA ArH:ﬁ)O +
+ [ nZO'F : (1 —OCZ) . Cpmz + nzo'F . (4 — 0{2)' Cme +3 nzo'F - Az Cme] . (T — 300) =0

(Cpmz +4 Cpmy) . (—250) + az ArHﬁ)O +
+ [Cpmz + 4 Cme + O(Z‘(3 Cme — Cpmz — Cpmy)] . (T — 300) = 0

(125+4 - 92) - (-250) + oz - (-22000) + [125 + 4 - 92 + a - (3 - 40 — 125 — 92)] - (T — 300) = 0
~123250 — 22000 as + (493 — 97 aa) - (T —300) = 0

123250+ 22000 agz

T=300+—53 57 o,

(a) Reaktor s pistovym tokem
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VR,pist =Nzo-F - j
0

daz :nz()‘FO]I3 daz
k'p'pZ'pY p2 0 k, 1—- ayz ) 4—0(2
5+C(Z 5+C¥Z
J‘ (5+052)2
kp-(1—az)-(4—az)

nZO F

da

.1012
oo 364102 (_126 300} molm™ Pa? !

P (RT)? RT
_ Nzq - F % T2 '(5+(Zz)2 _ Nzo - F %
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(numericka integrace Simpsonovym pravidlem Excel: 5-38.xls)
0,6

j f(ay,T)day =5,81262 - 10"
0

faz,T)=

V =5555764 - 102" . 581262 - 10"
VR pistovy = 3,229 - 107
(b) Idealn¢ promichavany reaktor

n,F=10mol h™' - kli¢ova slozka
Oz = 0,6



123250+22000-0,6

T=30+—3 5706 013%2K
VR ’h:nzo'F'aZ: nzo'F'aZ _ nZO'F'OL'Z'(s_l_O[Z)2
,mic k;)'pZ'pY " l1-ay . 4—ay p k'p.pZ.(l—aZ)-(4—aZ)
P 5+C¥Z 5+aZ

Rychlostni konstanta:

ke = 1,44-10'%-exp 126 300 dm® mol™ min™
RT
= 1,44-10'4.60-1073 -exp _126 3000 5 ol ! = 8,64-10!2 -exp 1263003 5 ol 1!
RT RT
,_ 864102 (126300 864102 (126300 ) _
" (RT) RT ) (8,314-613,82) P| 8314-613,82
3 -1 -1
=5.92366- 10 *mol m > Pa2h’' m- mol ™ h — mol m=3 Pa=2 h-!
(Pam3 mol~! K-1)2.K2
. . 2
Vimichany = 10:0,6:(5+0,6) =1,622-10° m’ = 1,622 dm’

5,92366-10-6 -(1,2-105)2 - (1-0,6)-(4—0,6)



