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Abstract

HDO of castor oil and future perspectives

Selective production of octadecane through the hydrodeoxygenation (HDQ) of oleic acid and castor oil in
hexane containing pressurized CO,, a green reaction media, using a mesocellular foam (MCF) supported Tiwo-step synthesis |
Fe-Pd-Ni/MCF catalyst was demonstrated in this study. Hexane containing pressurized CO, played a key /{W“ :
role in directing the hydrotreatment of oleic acid towards HDO over decarboxylation/decarbonylation via : : ey o
an g e o sgn s . - P - - | . LR Wet impregnation §oi = P123: Pluronic 123

Le Chatelier’s principle. Negligible diffusion resistance aided by the 3-dimensional cage like structure and | 3 iy — £ ng _ (Triblock copolymer)
large pore opening of MCF, plus a better dispersion of the catalyst helped achieve higher selectivity for Syt / | ) | R
octadecane. An octadecane yield of 93% was achieved at 278 °C, a H, pressure of 40 bars and a CO, _ e TEOS: Tetraethvl
pressure of 20 bars for 4 h. The activation energy for the HDO of stearic acid to octadecane was observed to { Mesocellular foam (MCF) | [ o0 o 0o ga 275°C, 4 b orthosilicate
be a 43.6% reduction over existing literature. An increased spillover of H, onto the surface of Fe TEOS Octadecane selectivity = 65.9% | ﬁﬁ.ﬂ:éﬁ (SiO, precursor)
nanoparticles, triggered by an increased sticking capability of H, on Pd-Ni alloy patches formed on top Fe = ‘
nanoparticles, was proposed as the major reason for this acceleration. Investigation on active one-pot single 'ﬂb Direct (one-pot) synthesis process TBT: Tetrabutyl titanate
atom catalysts for hydrodeoxygenating castor oil is currently underway. | Jf'”' Conversion = 100% L2750, 3k (TiO, precursor)
Additionally, the selective hydrogenation of aromatic rings in everyday chemicals by utilizing effective ; ’ S Octadecanc selectivity = 90.0% :c? Q‘JEE; L
catalysts to produce environmentally friendly, high-value chemicals was reported. TBT . ~ . . ". ALk ,
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Reaction pathway for HDO of oleic acid in hexane containing pressurized CO, ;7_._.__';: solution. hexane (Surfactant)
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R o * Prevent decarboxylation/decarbonylation * Large pore size and 3-D cage structure of MCF leads to
rodec ) — n-CH o, " } . ) - . e o BE LY. - . ‘
(Ockalecrac) aad y pathway following Le Chatelier’s principle meghgnble—dl.f’!fius.luqn, resistance - _
: e Diflusicn * Reduce viscosity and diffusion resistance * 43.6% reduction in activation energy for HDO of stearic
Selective hydrodeoxygenation using Fe/SBA-15 . oy P fllf..Tf * Increase mass transfer acid to octadecane
talvst * Increase H, solubility * Increased H, spillover caused by Pd-Ni patches on Fe
In hexane containing pressurized CO, AL
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Complete cut-off of heptadecane using the Fe-Pd-NvVMCF
trimetallic catalyst

Catalyst assisted selective aromatic ring hydrogenation of bisphenol A-type
epoxy resin and dioctyl phthalate

Superior LED encapsulation with hydrogenated epoxy resins Chemical Fluid Deposition
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