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Mixing modes of the microwave barrel reactor
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Figure S1: Tube and stirrer rotations (I-111) and the centrifugation mode (IV) for even large surface
microwave irradiation.

Atrefacts in thermal imaging
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Figure S2: Temperature distribution obtained by a vertical scan of the horizontal reactor tube. An artificial
temperature increase is observed between position 37 and 47 [a.u.] (red line). The infrared heat emission is
reflected on the ceiling of the Faraday cage and causes the impression that the barrel surface is more heated in
this zone even though the reactor tube is in constant rotation. The blue line is recorded by shielding this
reflection, which eliminates the arte-fact.
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Rapid *H-NMR method to determine reaction progress
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Figure S3: 'H-NMR (400 MHz THF-4) of a reaction mixture containing three trimethyolpropane oleate
lubricants 1-3, unconverted TMP and oleic acid. THF-45 separates well all relevant chemical shifts. Oleic acid
conversion was quantified by the H-C(2”) triplet integral at 2.2 ppm as this triplet shifts upon esterification to
2.25 ppm providing also the overall yield. The TMP H-C(2) singlets at 3.45 ppm shifted upon esterification to
3.4 ppm as a broader singlet H-C(i) 1-2 and to ~4 ppm H-C(2). Here the product distribution was determined,
the diester (2) is found at 3.98 ppm, the monoester (1) 3.99 ppm and the triester (3) at 4.01ppm.

Mass spectra of a lubricant mixture
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Figure S4: APCI-MS of trimethylolpropane oleates 1-3 mixture recorded from a 1:1 TMP/oleic acid mixture
using 90% pure oleic acid that causes multiple molecular mass peaks.
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Melting and fusion points of the biolubricants
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Figure S5: Crystallization and fusion points of trimethylolpropane monooletate 1 (left) and
trimethylolpropane trioleate 3 (right) recorded by DSC.

Viscosity of the biolubricants
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Figure S6: Shear viscosity of trimetylolpropane monooleat 1 and trimethylolpropane trioleate 3. At lower
temperature the viscosity is different and becomes equal above 75°C.
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Project Video

+  +

ECO2BioPro

Hes-so

+ o+ 4T

Figure S7: A video about the Microwave Barrel Reactor is available on the internet site of the University of
Applied Sciences Western Switzerland (www.hesso.ch) or directly on Youtube;

(www.youtube.com/watch?v=0MD2i7ErQKao or search for ECO?BioPro ST”).
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