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Influence of Palm Oil Mill Effluent (POME) Mixing on Hydrogen Yield
in a Continuous Stirred Tank Reactor (CSTR) Using CFD
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UnAnea

nsuaninglelnsauiivansds nstdidsannlssnundniiiuudu (Palm Oil Mill Effluent: POME)
Jumadenuisiivraulamszheannarlunisiidasaziilalasaunildusslominelulssnuls wuidiy
Uszansammswilnsvenaieseuduieldlunszuiunislalassudu Wudu nsanwddunisnantng
lalasiauann POME THdsufnsaiuuudsnausieiiles (Continuous Stirred Tank Reactor: CSTR) wi1a 5 &ns 1
NIULUY Rushton Turbine (RT) lannizamumgiigs (thermophillic) wuinnisniunieluds CSTR danaste
Usgansnmuesn1sndninelalasiau A5y 10 50 way 100RPM fiensinsuanfinwlelasiau 2.4 2.8 uay 3.4
L Hy/leope AINEU 21nASIonamansyaslialdemuln (Computation Fluid Dynamics: CFD) ) waneloiidiuin
nsiuseumudwaldiuilunisianLazsnsnsaninlelasiouindu aemmammszjlaimwuaaamaaw 100
RPM 1/1iaumuaammamnmimammeﬂumeu HAN1TANYILAEILATIY wmmmmLﬂumauawumﬂumi
ponUUUHIUANTalCSTR ilondnfalalasiauain POME Tuszdugnanvnssudely
- fratanm lulolewy thidsanlssnundaihiiuiidy, fsufnsaiuuudinmusienos

Abstract

There are several methods to produced hydrogen gas.Palm oil mill effluent (POME) is one of
the alternative choices decreasing the treatment time and producing the hydrogen usefully for
improving the combustion efficiency in the internal combustion engine or it can be used in
hydrogenation process. In this study, thermophilic anaerobic digestion of POME wasexperimentedand
simulated the flow patternsby using computational fluid dynamic (CFD) technique, in the continuous
stirred tank reactor (CSTR).The CSTR has working volume of 5 liters and used the Rushton turbine (RT)
as stirrer. The speeds of turbine were set at 10, 50 and 100 rpm, respectively. The results found that
rotational speed of Rushton turbine is directly proportional to the yield of hydrogen. At turbine
speeds of 10, 50 and 100 rpm obtained the hydrogen yield of 2.4, 2.8 and 3.4 | Hy/lboue, respectively.
The CFD results, in terms of mixing zone, can be explained that the greater of mixing zone, the more
hydrogen production. The maximum hydrogen vyield occurred at turbine speed of 100 rpm

thoughthespeed more than this was not increased the hydrogen production. The results of CFD
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simulation and the experiments in this study are useful information for design a commercial CSTR to

produce hydrogen from POME.

Keywords:CFD, hydrogen, POME, CSTR, Rushton Turbine
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