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The anaerobic bacterium P. productus was known to produce acetate from CO, CO; and Ho. In this research the acetate
formation from waste gas was studied. For this research, kinetic parameter study on CO conversion were carried out. From
this study maximum CO conversion rate of 39.3 mmol/L - hr - O.D and Km of 0.578 atm were obtained. Also the effect of
CO refreshment, N source, initial pH and culture temperature on acetate formation were studied. Acetate formation in 5L lab
scale fermenter was tested and specific acetate production rate of 0.48 g/L-hr-O.D. was obtained and the acetate
concentration was 21g/L.
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Figure 1. Effect of Carbon monoxide concentration on its consumption
rate.
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Figure 2. Double-reciprocal plot for low CO concentration.
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Figure 3. Inhibition parameter for high con. of CO.
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Figure 4. Effect of CO refreshment on cell growth and acetate prod-
uction.
®—®: OD. (control), YV : OD. (regassing), C—O : acetate ¢

onc. (control), V'V : acetate conc. (regassing)
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Table. 1. The effect of partial pressure of CO in gas phase on specific acetate formation rate and specific CO consumption rate

Pco (Partial pressure of CO in gas phase, atm)

sp. acetate formation rate
(g acetate/L - hr - O.D)

sp. CO consumption rate
(mmole/L - hr - O.D)

0.1 0.103
0.3 0.236
0.4 0.291
0.5 0.327
0.6 0.364
0.7 0.281

57
13.1
16.3
182
20.2
15.5

Acetate conc. (g/L)
w

0O 10 20 30 40 50 60 70
time (h)

Figure 5. Effect of YP(YE & Peptone) concentration on acetate pro-
duction.
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Figure 6. Effect of initial pH on cell growth.
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Figure 7. Effect of initial pH on acetate production
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Figure 8. Effect of temperature on acetate production.
O—0:27C, vV : 30C,0-0O: 37C
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Figure 9. Effect of CODH co-factor conc. on cell growth.
O—O0: control, V"V : 2x trace metal, O-—0 : 5x trace metal,
=< 1 10x trace metal, &— A : 20x trace metal
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Figure 10. Effect of CODH co-facocter on acetate production.
O—0O: control, V'V : 2x trace metal, }—0O : 5x trace metal,
-+ 1 10x trace metal, &— A : 20x trace metal
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Figure 11. Acetate fermentation profile using P. productus in fermenter
batch mode

* maximum Acetate formation rate = 0.48 g/L-hr-O.D.
* maximum CO conversion rate = 26.4 mmol/L-hr-O.D.
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Figure 12. The production of acetate from CO, and H,.
®—®: 20% CO; and 10% H,, ¥ ¥ : 20% CO; and 20% H,,
B8 : 30% CO; and 10% H, €@ :30% CO, and 20% H,
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AYA pHEA T wjokF FAdF WA 371 35, 282
CO HEE A, uRtEzel 2P JFe F= 89

B
o= 0 ne
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ZAAHLE FEY BT & AL2 |tz
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B d3e 199835 thAleuR] 7]ENEARA(AFE AL R
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