Mecanismos da combustao importantes

e (Capitulo 5 e Capitulo 14 de:
Turns, SR; An Introduction to Combustion: Concepts
and applications, McGraw Hill, 22 ed., 2000



Algumas reacdes sao importantes porque estao presentes
na maioria das reacoes de combustao:

Exemplo: sistema de reagdes H, - O,

E um sistema tipico de reacdo em cadeia: producdo de
radicais reativos que em sequencia irao produzir novos
outros radicais reativos.



Sistema H, - O,
iniciacao
Hy+M - H+H-+M (very high temperatures)
Hy +O; — HO, +H  (other temperatures).

Reacdes de propagacao em cadeia
H+ 0O, - O+ 0H,
O+ H, - H + OH,
H, + OH — H,O0 + H,
O+ H,0 — OH + OH.

Terminacao da cadeia de reacoes

H+H+M — H,+M,
O+0+M — O, +M,
H+O0O+M — OH + M,
H+OH+M — H,O+ M.

(H.1)
(H.2)

(H.3)
(H.4)
(H.5)
(H.6)

(H.7)
(H.8)
(H.9)

(H.10)



Reacdes que completam o mecanismo H, - O,

H+0,+M —> HO,+M (H.11)
HO, + H - OH + OH, (H.12)
HO, + H - H,0 + O, (H.13)
HO, + 0 — O, + OH, (H.14)

HO; + HO, — H,0, + O, (H.15)
HO, + H, — H,0, + H, (H.16)
H:Og +OH — HQO*FHOE. (Hl?}
HgOg +H— HEO + O'H, (ng)

H,0, + H — HO» + H», (H.19)
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Oxidacao do CO

CO +0, - CO, + 0,

Principais
reagoes O+ H,0O — OH 4 OH,
) 0O+ OH - C0O, + H,
H+ 0, — OH + O,
Influencia O+H; ~OH+H
doH DH"‘“;*H;G}H.
complementar CO + HO; — CO, + OH,

(CO.1)
(CO.2)
(CO.3)
(CO.4)

(CO.5)
(CO.6)

(CO.7)



Oxidacao de
hidrocarbonetos
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Possiveis reacoes da oxidacao do propano

iniciacdo C3Hg + M — C,Hs + CH; + M. (P.1)
CZH:', -+ M —> C2H4 + H + M (PEa)
CH; +M — CH, + H + M. (P.2b)

CgHg + OH — C3H7 + Hzo, {P4ﬂ)
C:J,Hg +H — C;H}' + Hz, (P.4b)
C3Hg +0 — CgH'} + OH. (P4C)

Cg,Hj,r —+~ M —* C_;Hﬁ + H + M, (P+5}



C;Hg+H+M

C;H; + M \ (P.6)

C,H, 4+ CH, + M.
CyH4 + O — GyHs + HCO (P.7a)

CiH, + O — C,H, + H,CO. (P.7b)



Taxa de reacao para oxidacao de hidrocarbonetos

d[C.H
[ C-lf J"’] = —A4 Exp(_Ea/IRu T)[CIH,P]m[OE]H

(5.2)
=] gmol/cm?-s,



Table 5.1 Single-step reaction rate parameters for use with Eqn. 5.2 {Adapted from Ref.

[6])
Pre-exponential Activation Temperature,

Fuel Factor, A" E,/R,(K) m "
CH, 1.3- 108 24,358 0.3 1.3
CH, 8.3.10° 15.098° —0.3 1.3
C-H, [.1.10/ 15,008 0.1 1.65
C,yHj 8.6 101! 15,098 0.1 1.65
C.Hyp 7.4. 10" 15,098 0.15 1.6
CsHy2 6.4 - 101 15,098 0.25 1.5
C¢H, s 5.7 10" 15.098 0.25 1.5
CqHye 5.1- 10" 15,098 0.25 1.5
CgH g 4.6 10" 15,098 0.25 1.5
CsH 5 7.2 10" 20,131¢ 0.25 1.5
CyHay 42 10" 15,098 0.25 1.5
CioH1 38 10" 15,098 0.25 1.5
CH,OH 3.2.100 15,008 0.25 1.5
C,HOH 1.5 1012 15,098 0.15 1.6
CeH, 2.0 10" 15,098 —0.1 1.85
C-Hy 1.6 - 10! 15,098 0.1 1.85
C-H, 2.0-10% 15,098 0.1 1.65
C;H, 4.2 - 10! 15,008 —0.1 1.85
C.H, 6.5 10" 15,098 0.5 1.25

®Units of A are consistent with concentrations in Eqn. 5.2 expressed in units of gmol/em?, i.e., A|=] (gmol/
Il-m-n
em) /s.

5E, = 48.4 kcal/gmal.
“E, = 30 keal/gmel.
“Ey — 40 keal/gmol.




Reacdes heterogéneas

* S3o reacoes entre um gas e um solido.
* Ocorrem na superficie do sélido
* O gas necessita ser adsorvido pela superficie solida

Reac¢des globais com Carbono
C+0,3 Co,,
2C + 0, 3 2c0,
C+CO; E} 2CO, reacdo de Boudouard

ky
C + H,0 = CO + H.. reagdo do gas d’agua



