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12" International Conference on Supercritical Fluid (Supergreen 2022)
Abstract Template

Author 12, Author 2**

2Author’s affiliation, City, Country
Author’s affiliation, City, Country

*Corresponding author: E-mail address

This is the abstract template for the 12 International Conference on Supercritical Fluid

(Supergreen 2022). Please follow these instructions to prepare your abstract.

1)

2)

3)

4)

5)

Page format

Prepare one page abstract in A4-size. Top, bottom, right and left margins are set to
25.4 mm. ‘Times New Roman’ or similar fonts are used throughout the abstract.
Title

Title should be centered and presented in 14 pt, bold with a fixed line spacing of 20
pt. Leave one-line space after the title. The first letter of words in title should be
capitalized except for articles, short prepositions, and conjunctions.
Author name(s)

Author name(s) are centered and presented in 12 pt with a fixed line spacing of 20 pt.
The corresponding author should be labelled with ‘*’ and the presenting author should be
underlined.
Affiliation(s)

Affiliations are centered and presented in 10 pt with a fixed line spacing of 20 pt.
Leave one-line space after the affiliation.
Abstract

Abstract is presented in 12 pt with a fixed line spacing of 20 pt. The text should be
justified left and right. Figures and tables could be included in the abstract with the

sequential numbering. All figures and tables are accompanied with a caption.
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4+ Synthesis of lipophilic arbutin ester by enzymatic transesterification in high
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2. Effect of water content on the synthesis of arbutin palmitate by lipase Novozym 435.
Various amounts of water were added to a 40 ml mixture of Novozym 435 (0.3 g), 45.9
mM arbutin, 9.18 mM palmitic acid ethyl ester, 36 ul hexane, and 360 pl tetrahydrofuran
to conduct transesterification at 60 °C for 20 h in 10 MPa SC-COs,.
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analog)
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yield (1 M)
reaction pressure (psi) capsaicin® capsaicin analog®
1500 245.7 150.3
2500 354.9 324.2
3500 213.7 114.1

aThe lipase Novozyme IM (0.2 g) was added to a reaction mixture (40 ml) containing 5
mM vanillylamine hydrochloride and 3 mM acid anhydride in supercritical carbon dioxide at 50
‘C under various pressure for 23 h. Pcapsaicin, N-vanillylnonamide. °capsaicin analog,

palmitoyl vanillylamide.

O
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Capsaicin (8-Methyl-/V-vanillyl-6-nonenamide)

o

H;CO W CH;
N
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Structural analog (/V-Vanillylnonanamide, VNA)
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Chemical Superecritical Fluid Infiltration of Pyrocarbon with Thermal Gradients:

Deposition Kinetics and Multiphysics Modeling
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Abstract

The chemical supercritical fluid infiltration process is a recent variation of the
chemical vapor infiltration (CVI) process that allows rapid and efficient
manufacturing of ceramic-matrix composites (CMCs), albeit still needing
optimization. This article proposes a quantitative assessment of the process dynamics
through experiments and modeling. The kinetics of carbon deposition were
determined through two sets of experiments: CVD on a single filament at pressures
between 10 and 50 bar and infiltration at pressures ranging between 50 and 120 bar.
The CVI experiments were conducted under important thermal gradients and were
interpreted using a model-based reconstitution of these gradients. We found that (i)
the kinetic law has to incorporate the potential effect of the reverse reaction (i.e.,
etching of C by H2); (ii) the activation energy and pre-exponential factor both
decrease with pressure up to 50 bar, then remain roughly constant, and (iii) although
the apparent activation energy is modest, a favorable situation occurs in which an
infiltration front builds up and travels from the hottest to the coldest part of the
preform due to the presence of sufficient heat flux. A numerical simulation of the
process, based on the solution of momentum, heat, and mass balance equations, fed
with appropriate laws for the effective transfer properties of the porous medium and
their evolution with infiltration progress, was performed and validated by comparing

the simulated and actual infiltration profiles. View Full-Text
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Discovery of Stishovite in the Prismatine-Bearing Granulite from Waldheim,
Germany: A Possible Role of Supercritical Fluids of Ultrahigh-Pressure Origin
EEEARESHEEEONEREAEP IR Stishovite | 5 ERIREBHFMASHITIRENF
H
by Rainer Thomas " Paul Davidson 2, Adolf Rericha? and Ulrich Recknagel *

'Im Waldwinkel 8, D-14662 Friesack, Germany
2 Codes, Centre for Ore Deposits and Earth Sciences, University of Tasmania, Hobart 7001, Australia
3 Alemannenstraf3e 4a, D-144612 Falkensee, Germany
4 BohmerwaldstraBe 22, D-86529 Schrobenhausen, Germany

Abstract

For the first time in the sixty years since the synthesis of stishovite, we report
unambiguous evidence of stishovite formed in the deep Earth. A minimum pressure of
about 7.5 GPa at 1000 °C is necessary for the formation of stishovite, corresponding
to a depth of about 230 km. In this manuscript we report the identification of
stishovite along with coesite as inclusions in mineral grains from the Waldheim
granulite. This implies that the stishovite was transported upwards, probably very
rapidly to a depth of about 130 km, corresponding to the highest pressure indicated by
newly identified coesite in the prismatine of the Waldheim granulite, and continuing
up to the depth of emplacement of the Waldheim prismatine granulite. The analysis of
the Raman spectra obtained from a metastable trapped stishovite micro-crystal show
that all the diagnostic Raman bands are present. However, given the metastability of
the stishovite at room temperatures and pressures, this mineral breaks down
step-by-step into stable polymorphs, first coesite and then quartz and cristobalite,
during the Raman stimulation. The rare coesite crystals in prismatine have also
resulted from the irreversible transformation from stishovite. Although the Waldheim
occurrence may be unique, we suggest that Raman analysis of co-trapped crystals in
similar deep-seated rocks, an area of limited previous research, may prove an

important innovation in the study of mantle processes. View Full-Text
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Fractional Separation and Characterization of Cuticular Waxes Extracted from
Vegetable Matter Using Supercritical CO2
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Abstract

Cuticular waxes can be used in high-value applications, including cosmetics, foods
and nutraceuticals, among the others. The extraction process determines their quality
and purity that are of particular interest when biocompatibility, biodegradability,
flavor and fragrance are the main features required for the final formulations. This
study demonstrated that supercritical fluid extraction coupled with fractional
separation can represent a suitable alternative to isolate cuticular waxes from
vegetable matter that preserve their natural properties and composition, without
contamination of organic solvent residues. Operating in this way, cuticular waxes can
be considered as a fingerprint of the vegetable matter, where C7, C29 and C3; are the
most abundant compounds that characterize the material; the differences are mainly
due to their relative proportions and the presence of hydrocarbon compounds
possessing other functional groups, such as alcohols, aldehydes or acids. Therefore,
selectivity of supercritical fluid extraction towards non-polar or slightly polar
compounds opens the way for a possible industrial approach to produce extracts that

do not require further purification steps. View Full-Text
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Preparation and characterization of supercritical fluid - fried (CoAl204) cobalt
blue nano-pigment
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Abstract:

Cobalt blue pigments, which mainly comprise CoAl>Oa, are widely synthesized as
nano-scale particles using the coprecipitation method. Such ultrafine powders are
necessary for the ceramics industry because of their significant effect on the color of
glaze and bulk tiles. In this paper, cobalt blue pigments have been prepared using the
coprecipitation method and then subjected to supercritical fluid drying. The
differences in their physicochemical and optical properties are characterized using a
series of analysis including X-ray diffraction (XRD), field emission scanning electron
microscopy (FESEM), energy-dispersive spectrometer (EDS), and
CIE-L*a*b*colorimetry analysis. The results indicate that the CoAl,O4 pigments
subjected to supercritical fluid drying exhibit a fine-scale structure, a crystallite size
of approximately 52 nm at 1400°C, and an excellent stability at high temperatures.
They also present a vivid blue color, with improved brightness and hue than those of
other cobalt blue pigments. Furthermore, this study elucidates the promising potential
of supercritical fluid drying for fabricating nano-sized CoAl,O4 pigments with

excellent optical and physicochemical properties.
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Selective extraction of antimicrobial agents from Jodina rhombifolia by
supercritical fluid carbon dioxide: phytochemical profile
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Abstract

The goals of this study were to determine the phytochemical profile of Jodina
rhombifolia and to evaluate the ability of supercritical fluids (ScFCO») to selectively
extract the metabolites responsible for the bioactivity. This species has simple
aromatic compounds and lignan monomers, as well as glycerides containing
epoxidized saturated fatty acids. Regarding the extraction by ScFCO., the extracts
showed a higher antimicrobial activity against human pathogenic strains, with respect
to the ethanolic extracts obtained from plant residues after extraction by ScCFCOa.
Furthermore, the bioactive compounds were concentrated in just 1% P/P of the weight
of the dry plant material. Extraction by ScCFCO> was carried out under different
conditions of pressure and temperature, with the best results being obtained at 30 °C
and 30 MPa. The results obtained demonstrate the advantages of ScFCO» extractions
over classical solvent extractions, in terms of improved safety and the ability to

selectively extract the compounds of interest.
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Supercritical Fluid and Conventional Extractions of High Value-Added
Compounds from Pomegranate Peels Waste: Production, Quantification and
Antimicrobial Activity of Bioactive Constituents
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Abstract

This study is focused on different extractions (Cold Maceration (CM), Ultrasonic
Extraction (UE), Soxhlet Extraction (SE) and Supercritical Fluid Extraction (SFE)) of
bioactive compounds from pomegranate (Punica Granatum L.) fruit peels using
methanol, ethanol, and acetone as solvents in conventional extractions and changing
operating pressure (10, 15, 20, 25 MPa) in SFE, respectively. The extraction yields,
total phenols (TP) and proanthocyanidins (PAC) contents, and antioxidant activity of
different extracts are revealed. TP and PAC recovered by extracts ranged from 24.22
to 42.92 mg gallic acid equivalents (GAE)/g and 2.01 to 5.82 mg PAC/g, respectively.
The antioxidant activity of extracts ranged from 84.70% to 94.35%. The phenolic
compound identification and quantification in selective extracts was done using the
LC-MS/MS method. The contents of different flavonoids and phenolic acids have
been determined. SFE extract, obtained at 20 MPa, contained the highest content
(11,561.84 pg/g) of analyzed total polyphenols, with predominant ellagic acid
(7492.53 pg/g). For the first time, Microbial Growth Inhibition Rates (MGIRs) were
determined at five different concentrations of pomegranate SFE extract against seven
microorganisms. Minimal Inhibitory Concentration (MICoo) was determined as 2.7
mg/mL of SFE pomegranate peel extract in the case of five different Gram-negative

and Gram-positive bacteria. View Full-Text
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Supercritical Fluid-Assisted Fabrication of PDA-Coated Poly
(L-lactic Acid)/Curcumin Microparticles for Chemo-Photothermal
Therapy of Osteosarcoma
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Abstract

After traditional osteosarcoma resection, recurrence of tumor is still a major clinical
challenge. The combination of chemotherapy and photothermal therapy (PTT) has
great potential in improving therapeutic effect. However, the studies using
polydopamine (PDA) as photothermal transducing agent to improve the anti-cancer
activity of curcumin (CM)-loaded poly (L-lactic acid) (PLLA) microparticles
(PLLA/CM) have seldom been investigated. In this study, we reported the synthesis of
PDA-coated PLLA/CM microparticles (PDA-PLLA/CM) prepared by PDA coating
on the surface of the PLLA/CM microparticles fabricated by solution-enhanced
dispersion by supercritical CO2 (SEDS) for chemo-photothermal therapy of
osteosarcoma. The average particle sizes of PLLA/CM and PDA-PLLA/CM
microparticles with a spherical shape were (802.6 + 8.0) nm and (942.5 + 39.5) nm,
respectively. PDA-PLLA/CM microparticles exhibited pH- and near-infrared
(NIR)-responsive release behavior to promote CM release in the drug delivery system.
Moreover, PDA-PLLA/CM microparticles displayed good photothermal conversion
ability and photothermal stability attributed to PDA coating. Additionally, the results
of in vitro anti-cancer experiment showed that 500 pg/mL PDA-PLLA/CM
microparticles had good anti-cancer effect on MG-63 cells and no obvious toxicity to
MC3T3-E1 cells. After incubation with PDA-PLLA/CM microparticles for 2 days,



NIR irradiation treatment improved the anti-cancer activity of PDA-PLLA/CM
microparticles obviously and reduced the cell viability of osteosarcoma from 47.4% to
20.6%. These results indicated that PDA-PLLA/CM microparticles possessed a
synergetic chemo-photothermal therapy for osteosarcoma. Therefore, this study
demonstrated that PDA-PLLA/CM microparticles may be an excellent drug delivery

platform for chemo-photothermal therapy of tumors. View Full-Text

Keywords: osteosarcoma therapy; microparticles; curcumin; synergetic

chemo-photothermal therapy

BRIZIR © Coatings 2022, 12(4), 524; https://doi.org/10.3390/coatings12040524




