CHAPTER 1

INTRODUCTION

L@ an important problem in the
Qd other forms of energy to

'h‘ oy fiomibiomass. Alternative energy
\

Diminishing natural oi

world. We can see that

substitute them, such M

\ ested source in the future

One of the oldest entation esses on an industrial scale is the

production of acetone and aterials containing starch or sugars.

At present, the fe with the petrochemical

process due to low ;ﬁ . e used in the fermentation

process. However, in the pear future it wilkbe possible to improve its economy.
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in many feactions, but also as a fuel on mixture with either petrol or diesel. It also
has a potential use as a cosolvent in Methanol/Petrol mixture (1,2) to prevent
phase separation at low temperature. The advantages of butanol over methanol

(Tablel.1) as a liquid fuel extender are its low vapor pressure and its low




miscibility with water. Especially butanol is completely miscible with diesel even at
low temperature.

C4H10O is a chemical formula of butanol that is a heavy alcohol. It is
produced from both petrochemical process by Oxo process and fermentation

process which are alternative energ urces. Problem of acetone-butanol

fermentation process is low convei | %). Due to this reason, acetone-

butanol fermentation proe

Firstly, ferm s with low productivity

due to an end prod tation time. However,
solvent productivity nuous fermentation. But
problem of single-stage conti “fe ation is that specific growth rate
depends on dilution rate. Bec ‘ dilution rate, cell was wash out. So
that rmcroﬁltratlo W2 -——-— ------------------- rtwo reason. First, it is
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used as a cell recychﬂ mnt:entration in fermentor.

Therefore, the dilution sate,does not limitghe specific growth rate. Second it is
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cell con€entration will not be found solvent productivity at steady state. Because
solvent productivity increases with cell concentration, and if the cell concentration

is not constant, solvent productivity will not be the steady state value.




The objectives of this work :

1. To study effects of dilution rate and cell concentration on fermentation.
2. To find the maximum solvent productivity at steady state of acetone-

butanol continuous fermentation process.

The scope of this work : N '
1. Find the optimuie-condition one- butanol continuous
fermentation. \\ ,

2. Study effec productivity as follows
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3. Comparing solvent p flf--—'--v--'-;' ) trolled biomass concentration

in a continuous fermentation ta these of ¢ ontrolled biomass concentration in
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Table 1.1 Chare €))

steTisiesof Chemically Puré'Fuels.
Fuel Molecular Specific Boiling peifit y. 72 3 k\\;\\\. Latent Heat Solubility | Stoichiometric
weight gravity (°C) reat o “\ 2y (kJkg") | (partsin 100 | air-fuel ratio
- parts of
H,0)

Methanol 32 0.79 1170.0 0 6.5
Ethanol 46 0.79 921.1 00 9.0
Butanol 74 0.81 11 432.6 9 11.2
Octane 114 0.70 210 Py 172 U48’264'5 360.5 insoluble 15.2
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Hexadecane 240 0.79 ﬂ‘fu H V]H VI 0472 J’ g - insoluble 15.0
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