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Q: 0.2 mi/hr

Glucose : 60 mol/m3

Glucose : 60 mol/m3

Yeast(X) : 0.25 mol/m3
/ EnzymeO : 1 mol/m3

o Volume : 5 m3

N

Fed batch reactor
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Mass and component balance of the biomass
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+ SNOIMS {01 129
+Volume ->V -> y1, Glucose —> Glu —> y2
+ Yeast -> X -> y3, Ethanol —> EtOH -> y4
+ Enzyme0 -> EO —> y5, Enzymel -> E1 -> y6,
+ Enzyme2 -> E2 -> y7

R1=((y2/(y2+KS1))*K1*ALPHA*y3);
R2=((y2/(y2+KS2))*K2*(1-ALPHA)*y3);
R3=((y4/(y4+KP13))*K3*y7*y3);
R4=((K4/(KS4+y2*y2*y2))*y3*y5);
R5=(K5*y3*y6);
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+ R Ay
+ Q=0.2:%[M2/H] FEED
+ GLU0=60;%[MOL/M3] FEED CONCENTRATION
+ KI1=1;%[1/H] RATE CONSTANT REACTION 1
+ K2=1;%[1/H] RATE CONSTANT REACTION 2
+ K3=1;%[M3/H*MOL] RATE CONSTANT REACTION 3
+ K4=0.1;%[MOL2/M6*H] RATE CONSTANT REACTION 4
+ K5=0.1;%[M3/H*MOL] RATE CONSTANT REACTION 5
» KS1=5;%[MOL/M3] KS VALUE REACTION 1
+ KS2=5;%[MOL/M3] KS VALUE REACTION 2
+ KS4=2:%[MOL3/M9] KS VALUE REACTION 3
» KP13=1.02;%[MOL/M3] KS REACTION4
+ ALPHA=0.3103;%[] FRACT. CONSUMED IN RCT.1
+ Y1=0.2;%[MOLES BIOMASS/MOL GLU]YIELD RCT. 1
» Y2=0.1;%[MOLES BIOMASS/MOL GLU]YIELD RCT. 2
+ Y3=0.716;%[MOLES ETOH/MOL GLU]YIELD RCT. 2
+ Y4=0.9;%[MOLES BIOMASS/MOL ETOH]YIELD RCT. 3
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10~ Q=0.2:%[H2/H] FEED
= lg = 11 = BLUO=G0:¥[MOL/M3] FEED CONCENTRAT|ON
+ EO o 12 = KI=1:%[1/H] RATE CONSTANT REACTION |

13 = K2=1;%[1/H] RATE COMSTAHT REACTIOM 2

14 = K3=1:%[M3/H+MOL] RATE CONSTANT REACTION 3

16 = K4=0.1;%[MOLZ/ME+H] RATE COMSTANT REACTIOM 4
18 = K5=0.1:¥[M3/H+HOL] RATE CONSTANT REACTION &
17 = K51=5:%[MOL/M3] KS WALUE REACTION 1

18 = K52=5;%[MOL/M3] K5 WALUE REACTION 2

19 = K54=2:%[MOL3/MI] K= VALLE REACTIOW 3

20 = KP13=1.02;%[MOL/H3] KS REACTIOM4

21 = ALPHA=0.3103;%[]1 FRACT. CONSUMED IN RCT.1

22 = ¥1=0.2;%[MOLES Bl OMASE/MOL GLUJY IELD RET, |
23 = Y2=0.1;¥[MOLES BIOMASS/MOL GLUIYIELD RCT. 2
24 = ¥3=0,716;%[MOLES ETOHAMOL GLUIYIELD RCT, 2 =
25 = Y4=0.9:%[MOLES BIOM&SS/MOL ETOH]YIELD FCT. 3
26 - v0=[5,60,0,25,0,1,0,00;

27 - t0=0;:
28 - ti=60;
29 - [t,y]=odedsi ethferndi . [tO tf],v0);

30 = Geylt,20:B=ywlc,30:E=v(:,4);
3 = plot(t,G,'r',t.B,'9",t,E.'b'):

32 - title(['KS4 =, num2str(KS4), " 0 =", num2stridi]);

33 -  xlabel('Time', fontsize', 12, 'fontweight', 'bh');

34 -  vylabel{'Concentration of Glucose,Bionass,EtOH(mo|/m3) ', 'fontsize', 12, ' fontweisht', 'b');

35 - atext('#leftarrow Glucose' )iatext{ ¥leftarrow Biomass ):gtext{ ¥leftarrow EtOH'); [
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