TuLsion X

BIODIESEL PRODUCTION:VE.ASE

0

Whydo Macroresins work better than gefs

1-45 BD Macro

This scanning electron mpimtmgrapbelowis perhaps the easiest way to explai
macroporous resins are far more effective in removing contdnasaglisstia, soe
residual metals and mglyoerides from raw biodiés¢l.0 s t The cortaminants
be removed havekiaowrphysical size and therefore a limitation if the moietie:
glycerin, soap, monlygerideandmetals are unaldepenetrate into the interstitial sp

Figure 1: Scanning Electron Microscope photc
Tulsion -5 BD Macro nmeiged 100X.



The fAholesd or macropores evi denhlead
matx. The large macnape transport pores,-ewistat in gellular resins, allow the
area of the beado be accessed for adsorptiopolair moleculesuch as glyaadr
monoglycerides and sdage Figure 2.
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The photomicrograph on
right illustrates tl
macroporous structure
T45 BD Macrolranspor
pores evident throughc
the entire bead structyr
facilitat adsorptie remove
of contaminantsy utilizing
the entire internalsurface
area © the bead. @&
macrepores dramaticall
increase the surface are
T45 BD Macro exposing
contaminants to a surf SSRGS
area 1000x greater tl Toopm  x100 “I0WP S
that measuredgal resins.

Figure 3t00X magnification showingsc
sectional scanning electron microphotogr:
Tulsion-A5 BD Macro

For ontaminant igrich as residual metals from the ctitatylst® an ionicharge
the transport poraldowthe internal functional greodse utilized.Since 90% of the



exchange sites are located within tharnueedly 10% dihe exchange silesated on

the aitside surface of the h&ad imperative that a path exist toethes@ngsites.
Macro pores offer that path, which is not apparent with gelcessingiransport
pores internalfunctional grou@sd a largesurface area are the key reasons why
macropaus resinaremore efficient than their gel counterparts.

While the contaminants to be removed are known and can be measured, the mechai
that describes how these contaminants are removed from the raw biodiesel is not know
has been postulatbdt a number of mechanisms are used in comijaatiass of

the feedstock or method chosen to purdyfiled Researctunded by Thermatx

University of Idaho, College of Agricultural and Lifeuadient®ss direction of Dr. Jon

Van Gerpehas identifiddurpossiblenechanisniat plagduring the purificatioraof
biodieselSeedata in Graph 1
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Graph 1: Adsorptionles Exchange



Generating these data allowed four mechanisms to be postulated, which are:

1. Mechanical filtration by the ion exchange resin bed.

2. Adsorption of polar moieties onto the surface area of ionesxsheelhdosics or
inorganic substrates such as magnesium silicate.

3. lon exchange of the weakly associated sodium ion (NafaltgfaciEEA)
molecule with the mobile colomére. H+) of T45&D45 BD Macro.

4. A layer of glycerin coats the sesface externally in the casa gél resi;internal
andexternal in the case of macroporousueisias T435 BD Macide glycerin
layer tancapturethe sopfrom the raw biodiesel solution.

Graph Illlustrateshat bothon exchangandadsorption aiticalin thepurification
process regardless of the influenles@pThe key feature to note is that adsorption
appears to be-36% of the purificagpwocessind as such, surface area then becomes
of utmost importanc

Figure 4:1500X magnificati®@EM photof a @l resinshowng surface
characteristicd_eft side of SEM shows stress fracture of weaker gellula
Right side of SEM shows no discernable ttizorggotaccessnternal surfac
area required for adsorption restctioocur



Figurés: 1008 magnification of Tulsigfb BD Macro

The key differences between gel and macroporous resins can be attri
transport poresghich allowhe contaminartts haveaccess to a large intei
surface area where botlorptien andion exchange reactions may take
The high degree of cdodsng characteristic of macroporous resins mal
more robust and lesscspisble to bead breakage under elevated temp
and pressures often encountered when purifyingsahflabdi



