Uloha 5-35 Adiabaticky reaktor idealn& michany a s pistovym tokem

Teplotni zavislost rychlostni konstanty reakce A(g) + B(g) = R(Q) je dana vztahem
ke /dm3 mol~!s~! = 1,2-10° -exp(—lo5 620}

RT

Jaky objem pritocného adiabatického reaktoru (a) idedlné promichavaného, (b) s pistovym tokem
bychom potiebovali, mame-li pii nasttiku 30 mol smési (10 mol A + 20 mol B) za hodinu, ktery
vstupuje do reaktoru pii teploté 650 K a tlaku 220 kPa, vyrabét 4 moly R za hodinu. Data:

A(g) B(g) R(g)
AgH® (300 K) /(kJ mol ™) ~120 ~147 —260
Com /(J K™ mol™) 42 24 36

[(2) Vinichany = 7,5587 - 107 m”, (b) Vpisiovy = 7,5445 - 10* m’]

Reseni:
kea = kep = ke =1,2-107 -exp _105 620 dm® mol™' s' =4,32-10% -exp _105 620 m’ mol ' h™!
RT RT
Tysup = 650 K, p =220 kPa
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Latkova bilance:
Nao F = 10 mol h™!' - klicova slozka
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Entalpické bilance:
Reakeni entalpie pii 300 K

AH® =AGHE — AgHE —AgHS = 260 — (-120) — (~147) = 7 kJ mol '

300

[ (na0 F-Cpma +Npo F-Cpmp)-dT +nz0 F - - AHS, +

650 T

+ j (A F-Cpma +Ng F-Cpp +NMg F-Cpmr ) dT =0
300

(nA()-F . CpmA + 2 Npao-F - Cme)' (300 — 650) +NaoF - aa- AI‘H:‘%O + Nao-F - (1 _aA) : CpmA +
+ Npo-F - (2 - aA) Cme + NaoF - aa- Cme) . (T — 300) =0



(Coma +2 Cpmp)- (-350) + aa- AtHS, + (@a-Comk + (2 — @a) Cpmp + (1 — @a)-Coma) - (T —300) =0
(42 +2- 24) - (=350) + aa - (7000) + (aa-36 + (2 —atn) - 24+ (1 —aza) - 42) - (T —300) = 0

31500 + 7000 cp + (36 i + 48 — 24 ap + 42 — 42 ap) - (T—300) =0
- 31500—7000-
T =300+ =300 0

(a) Idealn¢ promichévany reaktor

NaoF =10 mol h!
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ke = 4,32-10 exp( 8,314-667,95) 23,743854 m’ mol ™ h
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Vmichany =10-

(b) Reaktor s pistovym tokem
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(numericka integrace Simpsonovym pravidlem Excel: 3-35.xls)
ap
[ f(aa.T)day =2,28214 - 10"
0
V=3,30591-10"*.2,28214 - 10"
Viistory = 7,5445 - 10" m’



