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Effect of Hydroxyl Groups on Solubilization States of Alkandiols in DTAB Micelles:
Application of a Differential Conductivity Technique

Hideo Kawamura*l, Yuuto Takeda*1, Takuro Tagawa*1l, Hajime Katuura*l, Masaki Shiomi%*2
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Journal of Oleo Science, Vol.66, No. 7, pp705-711, (2017, 7)

The partition coefficients, Ax, of 1,2-alkanediols and «, ®w—alkanediols between
dodecyltrimethylammonium bromide (DTAB) micelles and water, and the change of the degree of
counter—ion dissociation, dea/dX® on DTAB micelles associated with solubilization of the
alkanediols are determined by a differential conductivity technique. The standard Gibbs energy
change of transfer per methylene group, AG(CHy), is estimated from a dependence of logarithmic
value of the Ax on the carbon number of alkyl chain in the alkanediols. The de/dX™ is
independent of the carbon number of alkyl chain in the alkanediols. Comparing the present
results with those of DTAB/1-alkanols system, it is suggested that solubilization states of the
alkanediols in DTAB micelles are as follows: 1, 2-alkanediols are solubilized as its alkyl chain
is oriented to micellar interior just like 1-alkanols, while o, ®m—alkanediols are solubilized
as its alkyl chain is partly located in micellar surface region.
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Effect of various additives on fluorescent intensity of GeO, Si0, phosphor
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In this study, the effect of the molar ratio between the GeO, and SiO; components of the violet—
blue GeOy SiO, phosphor glass on its photoluminescence (PL) activity has been examined. The
strongest PL intensity was observed for the (GeOy)2(Si02)s compound, and its room—temperature
internal quantum efficiency estimated at an excitation wavelength of 250 nm was 53%. This value
was further increased by the addition of Al and Zr elements to the (Ge0s)2(Si0s)s phosphor,
and the internal quantum efficiencies of the resulting (GeOs)(Si0)s + 2000 ppm Zr and
(Ge0y) 99 (Si0y) g + 1000 ppm Al systems measured at room temperature were equal to 66 and 70%,
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respectively.
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Photoluminescence of sodium germanosilicate glass synthesized by melting mixture of SiO,,
Ge0;, and Na,COs
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Glasses with the composition (Si0y)so(GeOs)so-r(Nas0)» (x=0, 20-40) were synthesized at 1600 °C by
melting in air, and their photoluminescence properties were investigated. Furthermore, the
formation of non-bridging oxygens (NBOs) and oxygen vacancies in the (Si0y)s0(GeOs)so-r(Naz0)
glasses was examined using X-ray photoelectron spectroscopy. In contrast to the violet—blue
emission of the (Si0y)s50(GeOs)so glass, the (Si0y)s0(Ge0s) 20 (Nag0)s glass exhibits a quasi—white
emission under ultraviolet light. The internal quantum efficiency of the (Si0y)s0(Ge0s) 20 (Nay0) s
glass at an excitation wavelength of 250 nm was 37%. It was confirmed that the number of NBOs
increases with the addition of Nay0 in (SiOu)s0(Ge0s)s glass.
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Improvement of Lysozyme Recovery Method from Precipitate of Protein-Anionic Surfactant
Complexes

T.Kinugasa®, K.Okabe*, K. Jinno*, K.Uchida®, Y.Nishii*

*1 Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama
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Separation Science and Technology, Vol.52, No. 18, pp.2918-2925 (2017.11)

A new protein separation process by using a surfactant and a polar organic solvent consists
of a precipitation step and a recovery step. In the precipitation step, a protein—surfactant
complex is precipitated from an aqueous solution, when ionic surfactant, sodium di (2—-ethylhexyl)
sulfosuccinate (AOT), is added to an aqueous solution including protein (lysozyme). In the
recovery step, the precipitate is dissolved in a polar organic solvent, such as acetone, and
the protein is recovered as precipitates when a very small amount of salt solution was added to
remove surfactants from the protein—surfactant complex. However, the detail of the protein
recovery step from precipitate have not been studied yet. In this study, the improvement of the
protein recovery step was examined from the viewpoint of a recovery ratio of protein and a
remaining ratio of surfactant. The optimum NaCl concentration in the feed for the protein
recovery was in the range of 0.05-0.2 kmol/m’. As the NaCl concentration in the feed increased
higher than 0.2 kmol/m’, the precipitation ratio was decreased due to the electrostatic screening
effect of NaCl. It was found that the addition of very small amount of NaCl solution to acetone
was unnecessary when NaCl was included in feed lysozyme solution. On the other hand, as the
NaCl concentration decreased less than 0.05 kmol/m®, the precipitation ratio was decreased due
to the low reprecipitation of protein by addition of small amount of NaCl solution in acetone.
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In the case of the feed containing no salt, the desired NaCl concentration added to acetone was
in the range above 0.2 kmol/m’. In addition, the most suitable volume ratio of acetone to the
feed was found to be 0. 2.
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Synthesis and Biodegradation of Poly(L-lactide—co- 3 —propiolactone)
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International Journal of Molecular Sciences, Vol.18, p.1312-1321, (2017)

Although the copolymerizations of L-lactide (LA) with seven— or six—membered ring lactones
have been extensively studied, the copolymerizations of LA with four—membered ring lactones
have scarcely been reported. In this work, we studied the copolymerization of LA with 44—
propiolactone (PL) and the properties of the obtained copolymers. The copolymerization of LA
with PL was carried out using trifluoromethanesulfonic acid as a catalyst and methanol as an
initiator to produce poly(LA-co-PL) with # of ~50, 000 and PL-content of 6-67 mol%. The 7, values
of the copolymers were rapidly lowered with increasing PL—contents. The 7, and A/, of the
copolymers gradually decreased with increasing PL-contents, indicating their decreased
crystallinity. Biodegradation test of the copolymers in compost demonstrated their improved

biodegradability in comparison with the homopolymer of LA.
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Anharmonic calculations of frequencies and intensities of 0-H stretching vibrations of (R)-
1, 3-butanediol conformers in the fundamentals and first overtones by density functional
theory’
Yoshisuke Futamia *, Chihiro Minamoto *), Satoshi Kudoh *?
*I Department of Biological and Chemical Systems Engineering, National Institute of Technology,
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Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 197, 251-254 (February
2018)

The frequencies and absorption intensities of the five kinds of conformers of 1, 3-butanediol
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with the same carbon skeleton (GG’ ) were calculated by anharmonic calculation for the
fundamentals and first overtones of OH stretching vibrations. The four kinds of conformers form
intramolecular hydrogen bonds and one conformer did not. Intramolecular hydrogen bond formation
shifted the frequency of fundamental and first overtone ofH-bonding OH stretching vibration to
the lower frequency. The absorption intensities of the fundamentals as well as the vibrational
anharmonicities increased upon hydrogen bond formation, while the intensities of first overtones
decreased. The differences of conformers were clearly seen in the frequencies of the first
overtones of free OH
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Enzymatic biofuel cells are expected to be alternative energy sources. Although much effort
has been devoted to developing better ones, the cells are required to have a greater output for
practical use. As a promising strategy, we tried to accelerate the oxidation of the soluble
coenzyme nicotinamide adenine dinucleotide (NADH), which is a key process for the discharge,
and the enzymatically active NAD+ is the product. Because the direct electro—oxidation of
NADH requires an extremely high overpotential, we used both flavinmononucleotide (FMN) as a
redox mediator and light irradiation.

When the cell was irradiated by a 210 W tungsten lamp, the cell current was clearly observed,
implying that this system acts as a photogalvanic cell. On the other hand, hydrogen evolution
was seen on the cathode. The current significantly increases by the irradiation, then gradually
decreases to a steady value. The anodic cell reaction is the oxidation of the reduced FMN
produced by the photo—catalyzed redox reaction with NADH, and the cathodic cell reaction is the
reduction of the hydronium ion. The concentrations of both FMN and NADH + NAD+ are roughly
constant during the discharge, implying that FMN acts as the redox mediator and NADH is
quantitatively converted. Moreover, the fact that the total charge was the same regardless
of the con—centration of FMN supported the quantitative conversion.

The wavelength dependence on the cell reaction was examined. The results showed that a low
current was observed when the light whose wavelength was less than 545 nm was irradiated. On
the other hand, the current was evident when the light at a wavelength was less than 400 nm was
irradiated. Taking the maximum absorption wavelength (455 nm for FMN and 356 nm for NADH)
into consideration, the excitation of FMN is necessary for the cell reaction to proceed. We

are now investigating the reaction mechanism.
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Protein Separation using Reverse Micellar Solution in a Microchannel Reactor
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The 11th International Conference on Separation Science and Technology
2017411 H

Bio—separation technique has been playing an important role for pharmaceutical field. Liquid
chromatography and electrophoresis are important methods for purification of biomaterials,
and also have disadvantages of small amount and costly treatment. Reverse micellar extraction
has advantages of easy scale—up and is suitable for bio—separation since reverse micelles can
encapsulate biomaterials by surfactant wall in organic phase without denaturation. Many
researchers have been investigating the extraction behaviour, extraction rate and devices for
almost half century. On the other hand, a microreactor has been increasingly paid attention
in recent years. In a microreactor, fast mixing, fast heat transfer and fast diffusion are
attained because of short distance between molecules. Big interface—volume ratio is most
attractive feature for solvent extraction. We applied a microreactor to reverse micellar
extraction system for realizing more effective extraction device.
KRE 18
Fabrication of Functional Films for Pulsatile Drug Release System
Y.Nishii*!, R.Akase™, T.Yokoyama®, I.Naginata™, T.Isozaki*™, H.Murakami*, T.Kinugasa™, E.Nuxoll®
*1 Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama
College, *2 Advanced Engineering Course, Applied Chemistry and Biotechnology Program, Niihama College,
*3 Department of Chemical and Biochemical Engineering, University of Iowa
The 11th International Conference on Separation Science and Technology
2017411 H

For cancer therapies there has been a big problem that drug effect reduces due to long
residence time and high concentration in the body. One of the solutions is releasing drug
with pulses. Figure 1 shows the schematic illustration of drug pulsatile release device.
Mechanism of drug pulsatile release is explained as follows. Glucose goes into the first
release block. Barrier 1 makes proton when glucose reaches enzyme. Barrier also contains ZnO

as a proton scavenger. ZnO reacts with proton, which makes lag time. When all ZnO is consumed,
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proton can go through barrier and starts to immerse into depot. Then depot starts to swell
and release drug at the same time. This process is repeated at each release block. Thus the
above device can realize pulsatile releases and also order—made drugs corresponding to the
patient. In this study, we investigated each functional film to take fundamental data for
making the effective device.
KE 18
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Electrolyte composition for solid oxide fuel cells, and solid oxide fuel cell
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The invention provides an electrolyte composition for solid oxide fuel cells, and a solid
oxide fuel cell. The electrolyte composition has high electrical conductivity over a wide
temperature range and is capable of imparting excellent output characteristics to a solid oxide

fuel cell. Specifically, the invention provides a scandium oxide—stabilized zirconium oxide—
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based electrolyte composition used in a solid oxide fuel cell. The composition contains a
compound represented by chemical formula (1): (Zr0s) i-xa(Sc0s)(Ms03)a (1), wherein 0.09 < x <
0.11 and 0 < a £ 0.25, and M is at least one element selected from Sm and Nd. The compound has
an electrical conductivity at 600 ° C of 1.4 x 102 (S/cm) or more and a powder density at
600 ° C of 25.0 (mW/cm®) or more. The compound is not undergoing a cubic to rhombohedral phase

transition at a temperature range of 25 to 850 ° C.
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