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Electrode reactions of several dissolved hydroquinones on a polyaniline-modified electrode
and what occurs in the polyaniline

Jun Yano*1

s DT T2 e 5 R R

Surface and Coatings Technology, Vol. 231, pp. 234-238 (2013).

A conductive polymer polyaniline (PANI) was easily prepared on the electrode surface as a stable
film by the electropolymerization of aniline in an acidic solution. InMcIlvain’ s buffer solution
whose pH exceeded 4, no redox currents of the dissolved species were observed on the PANI-modified
electrode because PANI acted as an electric insulator. Even in a less acidic solution, the redox
current of the dissolved hydroquinone was evident. On the other hand, in the potential region
greater than 0.7 V vs. Ag/AgCl, PANI acted as an electric insulator. Even in the electroinactive
potential region, the redox current of the dissolved p—dimethoxybenzene was evident. These two
electrochemical responses of the PANI filmmodified electrode are caused by processes in which
hydroquinone and p—dimethoxybenzene selectively permeate through the PANI film to reach the
electrode substrate.The analyses of the rotating disk electrode (RDE) voltammograms using a
PANI-modified RDE and steady—state current—potential curves using a PANI pellet electrode revealed
that hydroquinone and p—dimethoxybenzene were concentrated in the PANI during the electro—oxidation.

Furthermore, the concentration of hydroquinone and p—dimethoxybenzene increased the electric
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conductivity of the PANI from 6.50 X 10-7 to 2. 73X 10-3 S/cm for hydroquinone and from 0. 64 to 1.92
S/cm for p—dimethoxybenzene.
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EXEAR) 7)) VEBHESF I 4 ILLTHALEMHOBADEEFEL

RKEF 1, PUEP A2, R HEES
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KEEAT, 24%, 9%, pp. 34-39 (2013) .

A conductive polymer polyaniline was easily prepared on a transparent Indium—tin oxide (ITO)
electrode as a stable film by oxidative electropolymerization of aniline (0.5 mol/L) in 0.5 mol/L
H2S04 aqueous solution. To obtain colorless reduced polyaniline, the polyaniline film—covered ITO
electrode was polarized at 0.2 V vs. Ag/AgCl in 0.5 mol/L H2504 aqueous solution until the cathodic
current reached the background value. Five time indicative materials were prepared by enclosing
the reduced polyaniline film in five types of common transparent polymer films.To take into
consideration the oxygen permeability coefficient and the thickness, the following common
transparent polymer films were employed: low density polyethylene (LDPE) films with the thickness
of 0.03 and 0.08 mm, high density polyethylene (HDPE) films with the thickness of 0.01 and 0. 03
mm, and polypropylene (PP) film with the thickness of 0.026 mm. The color change of the materials
was colorless—violet—bluish violet-black violet. The reduced polyaniline films enclosed in 0. 03
mm—thick LDPE and 0. 026 mm—thick PP films could be used for 10-day indicative materials.On the
other hand, that enclosed in 0.01 mm—thick HDPE was applicable to about 30-day indicative one and
those enclosed in 0. 03mm—thick HDPE and 0. 08 LDPE films are expected to be longer time indicative
materials. This approach to prepare time indicative materials could be available using other
poly (aniline derivatives) whose color changes are different frompolyaniline as well as transparent
polymer films with different oxygen permeability coefficients and thickness.
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An easy one-step electrosynthesis of graphene/polyaniline composites and electrochemical
capacitor

Xiaoqing Jiang*l, Sunao Setodoi*l, Saki Fukumoto*1, Ichiro Imae*1, Kenji Komaguchi*l, Jun Yano*2,
Haruo Mizota*3, and Yutaka Harima%1
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Carbon, Vol. 67, pp. 662-672 (2014).

An easy electrochemical technique is proposed to prepare electrochemically reduced graphene oxide
(ERGO) /polyaniline (PANI) composites in a single step. The technique uses a two—electrode cell
in which a separator soaked with an acid solution is sandwiched between graphene oxide (GO)/aniline
films deposited on conductive substrates and an alternating voltage was applied to the electrodes.
Successful preparations of ERGO/PANI composites were evidenced by characterizations due to
UV-vis-NIR, FT-IR, XPS, XRD, and SEM measurements with free—standing films of ERGO/PANI obtained
easily by disassembling the two—electrode cells. The ERGO/PANI films exhibited a high mechanical
stability, flexibility, and conductivity (68 S:-cm—1 for the composite film containing 80% ERGO)
with nanostructured PANI particles (smaller than 20 nm) embedded homogeneously between the ERGO
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layers. The two—electrode cells acted as electrochemical capacitors (ECs) after a sufficient
voltage cycling and exhibited relatively large specific capacitances (195-243 F-g-1 at a scan rate
of 100 mV-s—1) with an excellent cycle life (retention of 83% capacitance after 20, 000
charge-discharge cycles). Influences of the GO/aniline ratio, the sort of electrolytes, and the
weight of the composite on the energy storage characteristics of ECs comprising the ERGO/PANI

composites were also studied
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Ful|-Potential KKR calculations for point defect energies in Fe-based dilute alloys, based
on the Generalized-Gradient Approximation

C Liuxl, M Asato*2, N. Fujma*l, and T. Hoshino*l
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Materials Transactions, Vo.b54, No.9, pp.1667-1672 (2013).

We present systematically ab—initio calculations for defect energies of 3d and 4sp impurities
(Sc-Ge) in Fe. The calculations are based on the Generalized-Gradient—Approximation in the
density-functional formalism and the full-potential Korringa—Kohn—Rostoker (FPKKR) Green’ s
function method. First we examine the distance dependence, from the 1st— to the 10th—neighbors,
of the impurity—impurity (I-I; I=Sc-Ge) interaction energies and show that for most cases, the
1st—neighboring I-1 interaction energies are dominant. We found that fundamental features of phase
diagrams of Fe-based binary alloys, such as segregation, solid solution, and order, known
experimentally, may be classified by use of the sign and magnitude of 1st—neighboring I-1 interaction
energies. Second we discuss the calculated results for the 1st— and 2nd—neighboring interaction
energies of 3d and 4sp impurities with perturbed—angular—correlation (PAC)—probe Sn in Fe. The
comparison of the calculated results with available experimental results shows that the observed
attraction for Sn—Co, Sn—Ni, and Sn—Cu may be understood by the 1st—neighboring interaction energies
of these impurity pairs, while the obsreved repulsion for Sn—Ga, and Sn—Ge by the 2nd—neighboring

-71-



interaction energies of these impurity pairs. We also discuss the magnetism of single impurities
X (=Sc—Cu) in Fe. The anti-parallel coupling to the bulk magnetization of the neighboring Fe atoms
is stable for Sc—Mn, while the parallel coupling for Fe—Cu.
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Ful |-Potential KKR calculations for lattice distortion of impurities in Fe-based dilute al loys,
based on the Generalized-Gradient Approximation

C Liu*l, M Asato*2, N. Fujma#*l, and T. Hoshino*l

*1 BRI R RERE TEF50RE, 2 BrEi 3mSRt

Proceedings of the 8th Pacific Rim International Conference on Advanced Materials and Processing,
T™MS, pp. 2821-2825, (2013).

We calculate systematically the atomic volumes of 3d and 4sp impurities (Sc—Ge) in Fe, using the
formalism given by Kanzaki model. All the parameters in the Kanzaki model, such as the
Hellmann-Feynman forces and the lattice distortion, are calculated by the ab—initio calculations
based on the generalized—gradient approximation in density functional formalism and the
full-potential Korringa—Kohn—Rostoker (FPKKR) Green’ s function method for point defects. The

calculated results agree very well with the available experimental results.
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Non-maximal 623, large 613 and tri-bimaximal 612 via quark—lepton complementarity at
next—to-leading order
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Europhysics Letters 103, 21001 (2013)
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Simplified Models for Dark Matter Interacting with Quarks

Anthony DiFranzo*l, Keiko I. Nagao*2, Arvind Rajaraman*l, Tim M. P. Tait*l

*] UC Irvine, *2 KEK Niihama Tech. Coll

Journal of High Energy Physics, 1311, p p.14, 2013411 A
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“Measur ing Dark Matter Distribution in Directional Direct Detection”
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Asimple electrochemical synthesis of grapheme/polyaniline and —/polypyrrole composite films
and their application to electrochemical capacitor

Saki Fukumoto*1l, Xiaoqing Jiang*l, Ichiro Imae*l, Kenji Komaguchi*l, Jun Yano*2, and Yutaka
Harima*1

KNSR, 27 T S R R

International Symposia on Advancing the Chemical Science 10 (ISACS 10) Challenges in Organic
Materials and Supramolecular, Kyoto, Japan, The Book of Abstracts, Abstract No.p.39 (2013).

A conductive polymer polyaniline (PANI) was easily prepared on the electrode surface as a stable
film by the electropolymerization of aniline in an acidic solution. In McIlvain’ s buffer
solution whose pH exceeded 4, no redox currents of the dissolved species were observed on the
PANI-modified electrode because PANI acted as an electric insulator. Even in less acidic
solutions, the redox current of the dissolved hydroquinone (HQ) was evident. On the other hand,
in the potential region greater than 0.7 V vs. Ag/AgCl, PANT acted as an electric insulator. Even
in the insulating potential region, the redox current of the dissolved p—dimethoxybenzene (p—-DMB)
was evident. These two electrochemical responses of the PANI filmmodified electrode are caused
by a process in which HQ and p—DMB selectively permeate through the PANI film to reach the electrode
substrate. The analyses of the rotating disk electrode (RDE) voltammograms using a PANI-modified
RDE and steady—state current—-potential curves using a PANI pellet electrode revealed that HQ and
p—DMB were concentrated in the PANI during the electro—oxidation. Furthermore, the concentration
of HQ and p—DMB increased the electric conductivity of the PANI from 6. 50X 10-7 to 2. 73X 10-3 S/cm
for HQ and from 0.64 to 1.92 S/cm for p-DMB.
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Ful |-Potential KKR calculations for lattice distortion of impurities in Fe-based dilute al loys,
based on the Generalized-Gradient Approximation
C Liu*l, M Asato*2, N. Fujma#*l, and T. Hoshino*l
*1 BRI R RERE TEFS0RE, 2 FrEie 3mSRt
8th Pacific Rim International Congress on Advanced Materials and Processing (Hilton Waikoloa
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We calculate systematically the atomic volumes of 3d and 4sp impurities (Sc—Ge) in Fe, using
the formalism given by Kanzaki model. All the parameters in the Kanzaki model, such as the
Hellmann-Feynman forces and the lattice distortion, are calculated by the ab—initio calculations
based on the generalized—gradient approximation in density functional formalism and the
full-potential Korringa—Kohn—Rostoker (FPKKR) Green’ s function method for point defects. The

calculated results agree very well with the available experimental results.

=Z8 s
Al. Fe2BHORHMMEL Y DIRFE : Bk LR FRBEIARILY—
ZUG1, ZZEH2, BB
ﬂﬁﬂk%@Lﬂ%&mk%h *2 TR 13 i S B P AR

HARGR T2 2013 TR (BIRK), 2013 429 H 18 H
BB R E LA D D BT, B RBIe R ORREEIZTARD 70, HDHWIE, MO
TEMEER A I = X LB R L~V CEfRET 5729 _\%<®%ﬁézgkﬁéﬂﬁ%ﬂ7% A
FEOBERRIRIC L > T2 Z EREEN TV D, Fox D7 V—T7 Tk, iNIeE %2 &JF (RHATE Al

Fe 72 &) 123 2 A1 & LT, é@ﬁ@?%%ﬁ%ﬁﬁﬁ@%i%»#—%7»#7//%w
KKR-Green PEEGEDEREES —FHEHZ HWTHEII L, BAHEICHh > TFr—2X—2{tL, b T,
ﬁﬁﬁﬁﬂfﬁ%XA%%%TékWOﬁﬁ%mffwéoTﬂ%ﬁ%@4%ﬁ£¢%izw%—if%

-78-



GTeFIEH DY T AKX —ET, Ni, Fe, Al B0y RER X —FHTRE DL 2T X -2 1 JH 1
W72V, IRy L FORRAETREDL Z & bR Lz, AEL RHAILHED Al DTG5 ORI OV TR T
B0, AL D 3d, 4sp D 1 RHFE O L, B, R BAER = 3L =20 C O
BlZoWTHE LT,

=8
FPKKR-GreenBI#ENE—RIBETEIZ L BFe, AlFORHME Y DIEFELEARFELL
1, B2, FRRENE A2, BEFHEUER2
*1 R T S R AR, #2 B R AER R

AARe R T4 2014 FEFRE (RTLK), 2014 3 H 22 H

BEMEIBRRCENE b 2D 5 ETEHE & 72 D UNITTHEOAM) TR ONE - HEZHHRD, HDHD
I, RO EMERAERR A B = XL E T LYV CTERET 572010, Bix BT A — 2 Z @D
BRI DT 2 Z LR EEN TN D, Fox D7 L—7Cld, B (F 72T Mi k)
ZRHAICHR (22T, Fe X0 AD (ZRT 2 AT & L TR, RHARSSE T oM % Zekg 1 RIfa— v
X—% 7 VRT3 ¥ )L (FP) KKR-Green BABUED mfE EEEH—IRBREHR 2 W CHE M L, BRI~ TF
—HZ_X=2{ L, HOET, ENOLDAI=ALEHHT D LV IHAAZHIT TWD, ZOFANADH T,
AilEl, Al HORKFFJE O OF1-2E & FIUTLE D RFEEIZ DWW T, FHRRE R L OSEERME (J. Mater.
Sci., 1,79 (1966), Phys.Rev. B44, 9883 (1991) ) & DA —EFEN LTz, ARIOMEE TIX, Fe BI O
Al HO TR AR IZET S G 10 TR TO) HERMKRRTORKTFE, BXOL Z1ulfkE)
FHEECIC OV THHERRZRE L, A V=X 200 L HbETfTo7,

=Z8 s
F—RIBEEICK DA, Fehr DAY FRMBEER : #Hitt. RFELHMEERAIRILY—
Bl ZZHEORR2, RIS AL, BEFHE1
*1 G FANERFFEAR R BE, 2 B T3 m S s P s oiet

HARGE 72 2014 FFRFRE (TR, 201443 H 22 H

BAMEIBITCE B L A D D LT, Bix RIINEEONRESCEEZ TR L 70, HDHWIE, kD
TEMRCAERA = AL EFA LYV THET B 72012, < OFEBREZNLIE L T H)H T A—2 &5
FEEOE —FFHRIC L > T2 Z EAEEN WD, Fox DI —T7TlE, Wik z248E (B
JLHRAL, Fe/2 &) IZHT 2 R0 & LTIV, SR ORI EH =L —% 7 VRT
> ¥ VKKR-Green BEEED BB —JFHEFHR A2 AW CHEIB L, BAMEIZH->TF—2_—2{tL, &
OET, WHAEHD A =X LEfRAT 5 L0 I RAERT T D, ARl BHATRPALOLE O/
FALZ DUV THRAR, AL D3d, 4spD2 AR 1O ST 125, ek, AR AVER =2 L F—2201 T
DOFERERZHE LTz,

=8
MIBARBRBEE~CELHITHFEOEL I EZHZ H-DIT~
g sy w iy

*1 R T S P A R
PR RS s RGHA, 2013455 H 18 H
OKDIES L1, QBRGHEEL T—F D 2 H5>DT—<IZOWT, I UDICEREITV., F0%, FEE

-79-



IZZEBITHAAOND L) BB L B FR LR S, WEDHFZRDTH B o7,

REB #Y¥

OIBFEDREES ITTDI A=Y LT FoOHRBEEDMBEIZ DT
Jir
BT T3 S P R R
i B2 PR [E DU [E 3, A AR ERRA R E SH « PUESCES, AR 2 P E D E A, 2013 4
FESC RS, 2013 4R 7 H

LT R D3 OOMRIESAD S B, BOWREIZDOMENAHTH 72 0 13 A3, 2012 FEHEO=2— K
JREFEBR N —FIC Lo THIESH, 013 =9 THHZENbholz. ZOMIIERELA TV
BRICIEMETSH D IR IR E RS ThH -T2 ARERTIE, =a— )/ OHRSG &7 +—7 OfitR
B OBOFENCHOWTEEZIRN, T4 7 v 7%@.@% EL~ 37 EEEARIEN bimaximal 4 L
TWHERETHE, =a— M) JIREVFERIC L VGO T X TORGAZHITE L2 L2 WET 5.

REB #Y¥

QIBMDREFESHFTDIA—D LT FoDOHIKEEDHEEE CP DBMNIZDINT
Ji FRYRE A
R T3 S P A R

o5 36 IR i 7V — 7 IUEY S - —, RS, 2013 4512

20124, RV TH-T2LT l\/@ﬁﬁ@é BN OWZHIESIL, 013=9" THHZ ENHLN
Lotz ZOMEIFRPREZETHY, ==— U JIRENZIIT 5 CP OO SEERAETINN B T X
BHAHENE A RIS 5. ARETIE, == ~%J/@ﬁﬁ@ &7 F— 7 OWHARIEA OOz OV T
N, T4 Ty EEEAREL ~ 3 7 EEEAIREN bimaximal {EA L TCWDH EIRETDHE, LT
DT RCORSMAENHATXALZ L AR, ILICL T ho®CPArFEN 181° & FlllEnb = L &5+
5.

RE #¥F

Simplified Models for Dark Matter Interacting with Quarks

EREHET

BRI TSR

5 36 Ik Fam 2/ NV — 7 WEY 2 F—, BT, 2013 4E 12 H

TR 7R B uxﬁ‘ééé%ﬂﬁﬁﬂﬁﬁé" [EPERR S8R & ISR FEBR O M 2> H RSB EHE L 7=,

RE #F
9+ —0 EXHEERT SEEME~DIESS - EERHEER - DR
REFET

HrE e TR
HAY Y42, 201349 H
BRI Ami) 72 B i D FEBRIHIBR & B SR & AR SEER O i 2> DR S A L7,

-80-



RE #F

Measuring Dark Matter Distribution in Directional Direct Detection
Keiko I. Nagao

Niihama College of Technology

Cygnus 2013, 201346 H

N5 S O B HH FEBRIZ 35 1 2 SRS 43 AT OIRE PIRENE

RE HEF
FHIIBICHSTETILNS?
ERET

FUEIL T 3mSR P A
FHIEEL L — A3FRE, 2013411 A
FHEERT 2WEIZ W T, IENEZ LT BRI

RE H#F

Constraints for Dark Matter from LHC and Direct Detection in Simplified Models
EREHET

BRI TR

SesmhnEegs LHC 230 0 6 < 7 7 A - — VO FRi FHEF, 2014 45 3 A

7 x—7 LHHEAERT 2R E ~ONdss - AR IR & OHIBR 2 A A FHm L 72

-81-



