EQUACAO ESTEQUIOMETRICA DA REACCAO DE CRESCIMENTO
CeH120g +aNH3 + b0y = aCHy g0 5Ng 2 + ACHOyN, + yCO, + HO

EQUACAO ESTEQUIOMETRICA DA REACCAO DE CRESCIMENTO
COM BAIXA PRODUCAO DE PRODUTOS EXTRACELULARES B=0

CsHi1205 + aNH3 + bO; = oCH; g0y 5Np 2 + COs + 0H0

QUOCIENTE RESPIRATORIO
v [ b=RQ

y /I b=RQ € oquociente respiratorio
exemplo:
se RQ=0.85<<b=»/0.85<b=118
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EQUACAO ESTEQUIOMETRICA DA REACCAO DE CRESCIMENTO

CeH1206 +aNH3 + bO, = aCH; 80 5N » + ACH,Oy N, + CO, + H,O

Coeficientes estequiométricos:

1 - fonte de carbono o — biomassa

a-amonia B — produto extracelular

b - oxigénio y —anidrido carbonico
d —agua

base de céalculo: 1 mole de fonte de carbono (ex.: glucose)
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CeH120s +aNH3 + b0y = aCH; 80 5Np 2 + ACHOy N, + yCO, + H,0

£ =0
CeHi1206 +aNH3 + b0, = oCH; g0 5sNp 2 + /CO5 + SH0

se

O=z2IO

1 a b o i % o
6 O Ol 10x 0 10y O
12 3@ 0] 18a O 0 20
0O a 0§ 02« O 0 0
6 0O 2bl 05« 0 2 0/7/ 10

1 a b o Y Y o

C 6 0 O |10a O 10y O

H 12 3a 0 |18a O 0] 20

N O a 0 |02a O 0 0

O 6 0 2b|05a 0O 20y 16

C (balanco ao carbono) 6=a+y
H (balanco ao hidrogénio) 12+3a=1.8a+2.05

N (balan¢o ao azoto) a=0.2a

O (balanco ao oxigénio) 6+2b=0.5a+2.0y+d

incognitas: a,b, a,B,ye o

equacdes: 4 e 0 quociente respiratorio (RQ)

RQ=y/p=0.85

gh bt nolégica a2-4
Regin



CeH120s +aNH3 + b0y = aCH; g0y s5Np 2 + ACHYOy N, + CO, + H,0

1 a b o ys3 ¥ S
C 6 O O 10« O 1.0, O
H 12| 3a O 18« (@) o 25
N o a O |02« O o O
O 6 O 2b 05 (@] 20 15
RQ 1b 085,
1 a b o [ v o
C 6 (@) O 10xx O 10y, O
H | 12| 3a O 18« (@) O 20
N o a O O2« O O O
o 6 O 2b 05 O 20 106
RQ 118b 10,
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1 a b lo% [ 5 S
C 6 O 0 10« O 10y, O
H 12 3a O 18c O O 25
N o a o O2« O (@] O]
(@) 6 O 2b 05 (@) 20 1o
RO 118b 10y

6+0a+0b=1aa+08 +1.0y +05
12 +3a+0b=18a +0L8 +0y +256
O+a+0b=02a +08 +0y +05
6+0a+2b=05a+0L8 +20y +15
 O+0a+118b =0a +04 +1.0y + 05 |
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6+0a+0b=1aa+08 +1.0y +05
12 +3a+0b=18a +0L8 +0y + 256
O+a+0b=02a +08 +0y +05
6+0a+2b=05a+0L8 +20y +15
| O+0a+118b =0a +048 +1.0y +056

100 +0.004 +1.00y +0.006 —0.00a—-0.00b =6
180 +0.004 +0.00y +2.006 —3.00a—-0.00b =12
020a +0.008 +0.00y +0.006 —1.00a—-0.00b =0
050a +0.008 +200y +1.008 —0.00a—-2.00b =6
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SISTEMA DE EQUAGOES:

1.00a +0008 +1.00y +0.006 —0.00a—-0.00b =6
1.80a +0008 +0.00y +2.008 —3.00a—-0.00b =12
020 +0.004 +0.00y +0.006 —1.00a—-0.00b =0
050 +0.0048 +2.00y +1.006 —0.00a—-2.00b =6

10.00a +0.008 +1.00y +0.005 -0.00a—-118b =0 _

1000 +0.004 +100y +0.006 —0.00a—-118b =0 |

{MATRIZ DE ]JMATRIZ DE —|_[MATRIZ DE }
COEFICIENTES] | INCOGNITAS |~| RESULTADOS

o Y ) a b

Engenharia biotecnolégica, aula 2 - 8
Regina Nabais

[100 100 000 -000 000 | [l [ 6
|1.80 000 200 —-300 000 | |» | l12
o020 000 000 —-100 o000 I*xlsl=]o0
looo 100 ooo ooo -1a8l lal |l o
los0 200 100 000 -200] |bl] Le




{MATRIZ DE

COEFICIENTES

[MATRIZDE 1
| INCOGNITAS =

{MATRIZ DE

COEFICIENTES

} [MATRIZDE |
| INCOGNITAS T

[MATRIZ DE

COEFICIENTES

[MATRIZ DE }
RESULTADOS

T *[MATRIZ DE ]

RESULTADOS

-1
} =¢é amatriz inversa dos coeficientes
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[100 100 000 000 000 | a1l 671
|180 000 200 —300 000 | || |21z
lo20 000 000 —-100 o000 |*xls =] o |
looo 1200 o0oo o0ooo -1as!l lal | ol
loso 200 100 o000 -2o00l bl Lel
[MATRIZ DE —|_[MATRIZ DE MATR/
| INCOGNITAS [T COEFICIENTES RESULTADOS
MATRIZ DE D o .
[COEF|C|ENTES] =¢& amatriz inversa dos coeficientes
[e] [1.00 100 OO0 0.00 ooo |t 6]
|l » | 1280 000 200 —3.00 O0.00 |12 |
|ls |l=lo20 o000 o000 —-1200 o0ooo | =l o |
lal looo 1200 ooo ooo -—-1as ! | o |
|lb|] |loso 200 100 000 —2.00] l & |
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[l [1.00 100 OO0 O0.00 ooo T [e]
l | 1280 o000 200 —3.00 o0.00 | |12 |
|ls |l=lo20 000 000 —-100 o000 | =| o |
lal looo 100 ooo ooo —1as! | o |
|lb] |loso 200 100 000 —2.00] l & |
[100 100 000 000 000 !
[MATRIZ INVERSA | |180 000 200 -300 0.00
| |-l020 000 000 -1.00 0.00
| bos coericieENTES| 000 100 000 000 -118
los50 200 100 000 -2.00]
[100 100 000 000 000 T* [075 123 -370 418 -247]
1180 000 200 -300 000 | | 025 -123 370 -418 247
1020 000 000 -100 000 | =|-045 —024 072 -251 148
1000 100 000 000 -118! | 015 025 -174 084 -049
050 200 100 000 -200] | 021 -105 314 -439 —209]
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[l [100 100 000 000 o000 [* [e6]7]
l | 1280 ooo 200 —3.00 o0.00 | |12 |
|ls |=lo20 o000 000 —-100 o0ooo | =| o |
lal looo 100 o0o0o o000 —1as8l | o |
|lb] |loso 200 100 000 —2.00| L & |
] [ O75 123 -—-370 418 -2.471 [e6]
l» | | o258 —123 370 —4a18 247 | |12]
ls |=|l —0.4a5 —024 072 —251 148 |*~| o |
lal | o158 025 —-174 o084 -o049l |l o
lb] | 021 —-105 314 -a439 —-209] | 6|
CgH1206 + aNH3 + bOy; = aCH; g0 5Np 2 + )CO, + 8H,0

a 452
y 148
0 1=1329
al 1090
bl [1.26]
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CeH1206 + aNH3 + bOy = aCH; gOg 5Ng 2 + yCO5 + 8H0

a 452
y 148
0 1=13.29
al 1090
bl 11.26]

CgHp20s + 0.90NH3 +1.260, = 452CH; g0p 5Np > +1.48C0O, + 329H,0
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AUXILIAR DE CALCULOS COM MATRIZES

a) Produto de matrizes

T T A N T T U B K TR Crp
B 8y o Gy | by By by | Oy Oy Cop
* —
L8 8 o Q| [8n 8y e By | O 8 e e G|
* *
Cyq = 84Dy + 815Dy +..81,0, =A"B=B"A
= = A*B=A*C né&oimplicaB=C
Cip = aybyp + a4,y +..21,b,, P

= A*B=0mesmo comA=#0eB=0

Chp = ambm +ak2b2p + ...+ak,,bnp

O produto de matrizes ndo é propriedade comutativa
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Ay Xy 81Xy 83X = by
Qyi Xy +8xX, +8x3X; =D,
31Xy + 83X, +833X; = b,

b, a;, ag ay by ag a4 ap
b, a, ay ay, b, a Ay Ay
xi=1Ps 82 8s 8y by ay 8y 8y
“la, a,, a Xy = X3 =
B 12 13 . 81 g3 *lay  ag
821 8z 8 8y 8p Adxn ay @y
83y Q43 Ay a a a
31 93 Az as Ay
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