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Report Title  Microreactor for biodiesel synthesis
By Miss Nisarat Phlernjai
Miss Pannee Boriboonsri
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Report for Bachelor Degree in Chemical Engineering
Department of Chemical Engineering, Faculty of Engineeriﬁg
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Abstract

In this work, the possibility study of biodiesel synthesis in a microreactor was
investigated which its cross-section area is 60X90 pmz. At given both volumetric flow rates of
octanoic acid and methanol in the microchannel, the estimated Reynald number (Re) less than 10
(-) was obtained. It is implied that the typical flow occur inside the microchannel. The
esterification by without any catalysts was conducted at given constant volumetric flow ratio of
octant;)ic acid to methanol 1:4, varying temperature 40 to 60 ‘C. The theoretical diffusion
coefficients of octanoic acid 1o methanol varying from 2.07 x 10° t0 2.86 x 10° m’/s were applied
to determine diffusion and convective phenomena. The experimentally obtained conversion
values and the equilibrium constant, X were 15 to 39% conversion and 1.70x 10” to 1.63x 10-2,
respectively.

From the expenmental results when temperature increasing, mixing inside the
microchanne] enhanced the conversion because of the increasing of diffusion coefficient. On the
other hand, comparing with batch reactor at experimentally obtained 22% conversion, it was
implied that the increasing of reaction temperature is not able to improve the conversion. The
simulation model by Comsol Multiphysics 3.2a provides us a useful calculation to confirm the

diffusion affect to enhancement of conversion.
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Typical | Typical
Physical
Name Formula macro micro Comments
interpretation
value value

Relevant for bubble

Bond . (o, - 2 )iz gframa“ onal ror:e 310% | 15107 (droplet) flows.
number e surface - tension force Length Sca]e:
bubble diameter
Capillary " viscous force » « | Relevant for bubble
Ca=-— " on T 1x10 1x10
number a surtace - tension force (droplet) ﬂOWS

Relevant for bubble

Froude pou’ inertial force g . | (droplet) flows.
= ‘ — 2x10 1x10
number (p, ~- P, )gl_. gravitational force

Length scale:

bubble diameter

Reynolds AT inential force
Re=2 T Toree 1x10° i
number H viscous force
Relevant for bubbie
Weber e polut inertial force x10° | 2x10” (droplet) flows.
number g surface - tension force Length scale:

bubble diameter
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Internal Circulation
Aqueous Phase Orpanic Phase
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