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Effect of Internal Flaw on Acoustic Wave Propagation by
Electromagnetic Pulse Method

Yoshiaki ITOH, Masanori TAKANABE, Yasuyuki NAGAOKA

In this paper, effect of internal flaw on acoustic wave propagation by electromagnetic pulse method is
examined theoretically to develop nondestructive testing for reinforced concrete. The equations
governing wave propagation concerning P-wave and S-wave are solved numerically by two-dimensional
FEM. As a result, we can obtain the wave propagetion when there exsists internal flaw. Using these
numerical results, we develop in-operation-inspection technique to detect internal flaw by proposed non

destructive testing of the electromagnetic pulse method.
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181-194 (1952).
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The Measurement Results of Loss Factors by the Actual Size Samples

Masaaki OZAKI and Yoshikazu NOMIZU (Soshin Co.)

Oberst’s formula ,which is the theory of two unconstrained-layer beams, is often used for an estimate

calculation of a loss factor of two unconstrained-layer damping materials. However, as this theory

assumes that the thickness of the constitution materials is a sheet, it is unknown how much it can be

applied on the thickness of an acutual sample. Therefore, We measured the loss factors of many actual

samples and compared them with Oberst formula. As a result, the Oberst formula could be applied to a

bare iron bar having a thickness of 3 mm, but could not be applied to a bar having a thickness of 6mm,

so we found that a bare iron bar having a thickness of 6mm was according to an experiment curve of the

fourth polynomial.
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Latest Report of Development of LPDA-type Optical Electric Field
Sensor

Naomi HIDAKA, Hideaki SUGAMA, Akihisa TSUCHIYA, Ryo USUI, Takeshi
ISHIDA, Ryousuke OBAYASHI and Osamu HASHIMOTO

Single optical waveguide was first used to fabricate Log-Periodic Dipole Antenna Array (LPDA) -
type Optical Electric Field Sensor (OEFS) because of its simple fabrication process. Mach-Zehunder
type commonly used for optical modulator was followed as a waveguide. Recently feeding polarity
which is reversed between successive electrodes allows high sensibility to LPDA-type OEFS. The
high sensibility of the recent LPDA-type OEFS is now comparable to one of an ordinal dipole

antenna in frequency ranging from 2 to 6 GHz.
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Epitaxial Growth of FesSi Thin Film
Kensuke AKIYAMA, Teiko KADOWAKI, Satoru KANEKO and Yasuo HIRABAYASHI

The performance of LSIs is required to be further improved to realize advanced information systems.
Downsizing field-effect transistors is common approach to achieve high-speed operation with low power
consumption. However, such conventional approach reaches to physical limits. Therefore, a new approach
for advanced devices is strongly required. A spin transistor is a promising candidate. The integration of
magnetism into semiconductor has been attracting much attention. Spin-polarized carrier injection from a
ferromagnetic source into a semiconductor or from ferromagnetic—insulator—semiconductor (MIS) structure is
one of the hot topics in this field. In this study, we succeeded in the epitaxial growth of FesSi thin film as a
ferromagnetic metal on the Si with buffer-layer, and on oxide insulating single crystal by magnetron-
sputtering method. Those oxide insulators have been reported to epitaxially grow on Si substrate.
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AA HONO, LUMO, HOMO,,  LUMO,,
W -8.60626 -0.15500 -8.52353 0.69157
F-9.67373 0.15950  -9.86785 0.03338
L -9.68971 0.95372 -10.02582 0.70074
| -9.80068 0.75619 -10.05132 0.67976
Y -9.13843 0.18665  -9.35144 0.62414
M -8.91929 0.34053  -9.75220  0.67088
V. -9.84270 1.01976 -10.12992  0.66379
P -0.48189 -0.78396 -10.08219 0.62857
C -9.42754 0.07655  -9.98585 0.03814
A -9.86313 0.97338 -10.08520 0.70477
H -9.55046 0.34285  -9.53103 0.57786
T -9.88338 0.82150 -10.15195 0.62286
0 -9.95233  0.58996  -9.90731  0.64603
G -9.86635 0.88203 -10.09086 0.82284
E -9.63040 1.09891 -10.14333  0.61992
S -9.99376  0.65398 -10.12066 0.72547
R -9.30133 0.85298  -9.58691 0.51582
N -9.85043 0.84105  -9.78686 0.75452
K -9.63040 1.09891 -10.14333  0.61992
D -10.04318  0.67500 -10.29043 0.65310

#3 T BRAA)DPMSEIC L DEZEH L
AKH D HOMO, LUMO D#fijE = /L —

BHEIARILE— eV

AA HONO, LUNO, HOMO,,  LUMO,
W -8.54509 0.16808  -8.75470  0.20503
F -0.84916 0.00254  -9.77980  0.01572
L -10.45796 0.67994 -10.51471  0.73728
| -10.35268 0.83190 -10.36533  0.77849
Y -9.17704 0.14184  -9.29317  0.03012
M -9.31603 0.50397  -9.40269  0.48608
V -10.44759  0.74134 -10.44188  0.66910
P -10.20935 0.73821 -10.19920  0.76908
C -9.14559 0.59868  -9.86885  0.46121
A -10.56463 0.86480 -10.38054  0.78754
H -8.54599 0.55554  -9.31679  0.61788
T -10.36205 1.02432 -10.41915 0. 69006
O -10.57146  0.75555 -10.40345  0.54747
G -10.43146 0.83598 -10.41708  0.87516
E -10.34969 0.46756 -10.42276  0.75316
S -10.59339  0.86646 —-10.43436  0.73980
R -9.49223 0.90548  -9.80869  0.62759
N -10.50820 0.57097  10.48000  0.79981
K -9.89553 0.84605 -10.28055  0.60859
D -10.87822 0.50007 -10.70717  0.76036
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] Bk -0.20871 008273  -0.02581 0.03695 0.84747 -0.24137

F Bk 0.06936 -0.19412  -0.06599 001318  -0.12621 -0.22942

L Bk -0.05675 -033611  -0.16911 005734  -0.25298 -0.20730
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M BokiE -0.08666 -083291  -0.25899 -0.01789 0.33035 -0.20180

v Bk 0.00571 -028722  -0.26457 -007224  -0.35597 -0.30612

P BktE 0.01015 -060030  —0.18388 0.03087 1.41253 -0.41986

C K M) -0.72326 -055831  -0.24402 -0.13747  -0.03841 -0.13127

A Bk 0.18409 -022207  -0.17712 -007726  -0.26861 -0.89848

H BUKHEGEE -0.77080 001943  -0.03938 0.06234 0.23501 -0.59714

T FUK () -0.05710 -026857  —0.17903 -033426  -0.19864 -0.18215

Q FK () 0.16801 0.04502  -0.13311 -0.20808 0.05607 -0.24348
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#£5 20FED7T I /WK 25~ D Hydrophobicity

Amino acid. Hydrophobicity

ab L K&D WeW  H&H Bl
Tro W 257 -0.90 1.8 0.30 0.878
Phe F 2. 64 2.80 1.13 -0.32 1.000
Leu L 3.29 3.80 0.56 -0.55 0.943
lle | 3. 64 4.50 0.31 -0.60 0.943
Tyr Y 457 -1.30 0.94 0.68 0.880
Met M 6.57 1.90 0.23 -0.10 0.738
Val V 7.50 4.20 -0.07 -0.31 0.825
Pro P 7.57 -1.60 -0.45 2.23 0.711
Cys C 8.29 250 0.24 -0.13 0.680
Ala A 12.07 1.80 -0.17 0.11 0.616
His H 1279 -3.20 -0.96 2.06 0.165
Thr T 13.64 -0.70 -0.14  0.52 0.450
GIn @ 1436 -3.50 -0.58 2.36 0.251
Gly G 14.79 -0.40 -0.01 0.74 0.501
Glu E 14.79 -3.50 -2.02 2.68 0.043
Ser S 14.93 -0.80 -0.13 0.84 0.359
Arg R 1593 -4.50 -0.81 2.58 0.000
Asn N 16.14 -3.50 -0.42 2.05 0.236
Lys K 16.21 -3.90 -0.99 2.71 0.283
Asp D 16.29 -3.40 -1.23 3.49 0.028
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Investigation of Relationship between Hydrophobicity and Orbital
Energy of Amino acids by Quantum Chemical Calculation

Yoshiyuki FUKAZAWA, Hisashi FUJII, Yoshihito KAMIMOTO
and Ken YOSHIOKA

We investigated the relationship between hydrophobicity and orbital energy of amino acids. The
orbital energies of HOMO and LUMO of twenty amino acids were calculated in vacuo and water
respectively. The methods used were AM1, PM3 and PM5 of the semi-empirical molecular orbital
calculation software, which was MOPAC. The correlation coefficient of the energy of HOMO between
AM1 and PM5 was larger than that between AM1 and PM3. However, there was no correlation
between AM1 and PM5 for the energy of LUMO. The correlation between hydrophobicity and the
orbital energy of HOMO for all of the amino acids was investigated. There was no correlation
between hydrophobicity and the energy of LUMO. The correlation coefficient between
hydrophobicity and the energy of HOMO that was calculated in water by the PM5 method was
higher than the others.
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Dependence of Crack Patterns of Broken Solid on Particle Size
Distribution

Kyoichi TSURUSAKI, Toshiki MATSUI and Ryoen SHIRASAKI

We investigate the dependence of the morphology of the cracks in broken powder solids on the width of the size
distribution of particles and the strength of the adhesion force between particles. When the width of the distribution of the
particle radii A is smaller than 5%, the fractal dimension of the crack increases as A becomes large. When A>5%,
however, the cracks disappear in the solid. By analyzing the dependence of the free volume rate on A, we find that it is
very similar to that on the temperature when the amorphous polymers occur the glass transition. According to this analogy,
we suggest that the reason why the cracks occur at A =5% is that the powders are in the solid state. On the other hand,

when A >5%, no crack occurs since the powders will flow in the melt state.
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A study on heat accumulation mechanism of Refuse Derived Fuel

Yoshitada SHIMIZU, Takashi UCHIDA, Masahide WAKAKURA and Mitsuru ARAI

Heat accumulation often occurs in piles of waste and recycled products in storage such as Biomass

Fuel and Refuse Derived Fuel (RDF), and causes serious fire accidents. In order to prevent fire of waste

storage and pile, the heat generation and accumulation mechanism of stored waste were investigated by

calorimetric studies. As measurement samples, we used RDF and model materials of RDF such as

polypropylene. The self-ignition temperature of RDF was evaluated to be about 174°C, which was lower

than any other ignition temperatures of RDF model samples. Moreover in the range above 80°C, the

oxidation reaction accelerates the heat accumulation of RDF, and eventually the reaction runs away to

give self-ignition.
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KoHPO4, 0.1% KH2POs, 0.2% NaCl, 0.06% - —A K
THFAMZ 7 K, 10pM CuSO4, 0.05% MgSO4) TH:HE
., EOBEC XL 0 ERZEIY L DNeasy Tissue Kit (%
T A &2 VTS 5 DNA 2 LT,
2. 2 HODBIEFDHYO—Z=2F EHBRY ZA—DEE

KGRI L DR & R EHBIR 7 2 — L LT, £
b7 uE—4—%FRO3EON ¥ —pET101,
pTrcHisA, pCold I v /= (K 1), HOD &R #s+
BlFE#H (GeneBank Accession No.AB240436) (23S
&, TIA~—%{ER L, PR JEIC L VB FEEEIEE
L7z, #fix HOD OFBRL, EfLL7- HOD FEi~~7
2 —CKIGHEG BL21staDE3) % W& nff L CERL L 7=,
2. 3 #A#z HOD %R & HOD &4

TERER R LT KRG 2 R k. pET101-HOD IR K

PRZR)I R PE S AT & o &7 —WF 728 No.13,72007

O pTrcHisA-HOD FELR T, IPTG %L Tz
HOD Z#BE L7-, ¥7- pCold I-HOD #EATIZ, 15°CT
30 R AIL, IPTG ZiRINE 15°CTE HITEEREITW
#AHz HOD %3 L7-, HOD (38R1 A4 iR eE &
LCEDZ®, BEMIZITMEIR T CuS0s 22U LT,
HOD iEMIIRIGTE (5UMml ~vA4 %+ 4 —F, 1.5mM
477 FEY . 1mM DAOS, 0.05% kY kv
X-100, 1mM b 2% I2) 1ml 235K 0.1ml ZFM L.,
37CT 5 RS %, 151K (0.5% SDS) 2ml #/1%.,
R 600nm OWSEEEZ L0 HIE Lz,

3 1R

3. 1 #B#ez HOD & & HOD EHHEH

IPTG #HEAL DORNGFEEH & FREL U 7= rI¥TE 53 L OV AT
SO TE%RV T 7 YT I RPVESIKEIFERZX 2 (2,
HOD {EHOEREZR 1ITR LT,

2 X v pTrcHisA-HOD, pCold I-HOD TiZ, FEILE
AU7- HOD 23EAENOFIEE 7y & L THLITZ, bRV
Ny RBELNTZDIE, pCold I-HOD Tho7z, F7-.
pET101-HOD Ti&, BANNAEE IS 2 HOD &%
ZHNDHNUC R RED) BELIE,

F7-. pTrcHisA-HOD. pCold I-HOD o A[{&[E 4y D
HOD J&MZHIE LT & 2 A, B4R (A.crystallopoietes
KAIT-B-007) & kol L CRsMt—E R4 720 . pTrcHisA-
HOD T# 100 £z, pCold I-HOD THJ 260 f%, TEMERNHR
2 ERo7-, pET101-HOD DA, AIVEHSy, TEHESY
WFHUZ H HOD {EHEIFHERE S do Tz,

4 FEoH

A.crystallopoietes KAIT-B-007 M4 % HOD Eis
FrRTaE—Z—DR 5 3FEONY 2 —E AN TRIGHE
V\ZHAAAA, FAMx HOD %38 L7z, ZOfER, BAEK
LR L 100~260 5205 LAY | FBEOf HEN T
% pCold I-HOD 23 &7 & O & flam L7z,
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X

1) W. F. Staruszk ewicz ; Journal of Association of
Official Analytical Chemists, 1977 60 1125.
2) H. Yanaka, M. Matsumoto ; Journal of Food

<

. S
V5 Epitope Enterkinase cleavage site’, %

HOD His-Tag Site Xpress Epitope
A His-Tag Site
fac operato T7 teminator /ac operatot
77 promoter Ptrc promoter
pET101-HOD
(7.8Kbp)

2

/’8’;?3&0?

1 BEL7REANs & —

1)pET101-HOD

M 1 2 3 4 M 13
kDa kDa =5
200 :

974 | e
66.2 .
116 ¥
66 424 -
300 ===
42 2001 w—

2 #A#iz HOD o SDS-EXVKENC K 28

2)pCold I —HOD

Hyglenics Society of Japan, 1989 30397.

3) Y. Sekiguchi,
Yamamura, K.i Matusmoto, N. Kiba ; Analytical
Science, 2001 17 1161.

A. Nishikawa, H. Makita, A.

2

< pCold I -HOD
(6.4Kbp)

3

N
CO/E /Qf K

3)pTrcHisA—HOD

M 13

kDa

974

66.2

424

300

MAyFE~—T—, UAEEy (8 20 NEED CRBE)

STAliAESy (). 4Ry CRFE)

#1 A2 HOD Ok

— AiEME | R HETEE T
(U/ml-Medium) (mg) (U/mg)
BEME (KAIT-B-007) 0.0038 0.020 0.19 1
KB (pCold I-HOD) 1.00 0.27 3.70 263
KiG#E (pTrcHisA-HOD) 0.37 0.95 0.39 97

*IEMZNE - M2 HOD O&IEHEOB AR 2505
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SR K B0 5 Ok

feHls Ty r—s O P& Z=

[ S
{EE (e " OAK FOE
(e (et —o M B MET

FHTIE, B BRI E 2 B EICEATHADITE b BT, 1FE A EBBEIAY STV LRIE
RAERTH D, AR TIRIEERKE AV CTA D T 20 U OB E 2 AT D2 E 2B E L, BREER R
FMELCOBEPMALZBRL WD, HERFKORE, FET), WO EEX T2 L &A1 T 05 fFED)
BLOFE DD F RO OWTIT 21T 10, TORER, AH T DX 7GR K b % B
ARG % A U, 7 BEE K AER COINT S o WA 7 D FFITAEAE S B FTREMEDS RIE S 7z,

F—U— K R, AT, AL

1 [XC®IC

HERGERE CHHIND AT T1E, ZDIFE A LNE
EEEE L L UEHIZICI VA SR T0D, L, &
i U YA 7 OVERIAT2 E 2B RIS A T ORIRIRENR
BAROMEMENEE > TND,

—7 . Bl FEECHREEE, ACE BREIGME R &
OEEREMEZFF o7’ F RN S TRY . EFERMLEM
ELTHHSINTWD LD HEV, A T OHFITIEH o]
UL IERFL TR Fox iTHEREMEAT T ROJFEL S
LCflixdEEZOND, LinL, A TITE&ENDL X
ARTEITKITERRE LIZ S WIRRBIZH D . £ F E£ TlIEEHR
IR ETHRUCTF REFEATHZ LT L,

& ZTARRE T, fRINTEN TV D HRERSOKZ
THEITHNETHZ LI AT TBIAI I ZIEE
N2 5 R ORI EIZ DWW TR L7z,

2 RERTE

2. 1 mERFUKAE
HREE FKABEERBRIZ I, X 1R T A AR ek i
ORI K S 8 & FV Ve, ARG, (BEE %
220, 250, 280, 320, 350°C& L. EH% 15, 20, 25
MPa, WUEERFRIZK 4, 7, 138 & Lz, #BHIITRIIE
JERRE D SRRt SN2 A TR R E V. H 5
U OrBHE R —ER (s Cliilg L ChDRBRICH A L7z, Ml
NEAH Z %MK T 3.0%WIICTHELL 722 Z U —% AV C
TR RO AP 21T > 72,
2. 2 FAHSHEIUFTHIICEENZEURYEDHE
EEDEN

TR FUKERIR i DBt L. BIER L OB 21572,

PRZR)I R PE S AT & o &7 —WF 728 No.13,72007

TS TR 1% 0D ATV 3R (%) 3 L OIS 3(%) &, AU
RERICRA LT=AH 7 EEICHT 5 _EHiER L OB it
MR RN DR DTz, FESR L NS 100 225
U7 E o 25RO & L TR L, EFEFUKLEIC X
D I 2468 2 VIR R OWEICE S b D & LT
Wolz, TNOOREREANT, A H T OHEEFALIE%
DZEENEFRT LTz,

Fo. HEBIONCEBMOFREMO X o8y BER R
CHN TEomc LV ERL, ERREFRCA D I8 F
NDH LRI BITOWTAESR%), R FR%) B IO
1 2 55R(%) R, RS DB A T L 7=,
2. 3 wBEMIOSFESTAE

MG SRR D10 EIFIZ oW T GPC HlE (17
A : ProteinPak125, #HKE : 230nm) #1TV), A[¥E
Gy TR ARAT LT,

3 MBRLEEE

3. 1 FTHSONHEES

SUERELEE D _bF-SORURIFR ORISR, RIS RS
DU, B AGEMEN LT, FESEITH 50% TIRE—
ETHolz, ENOEBIINS o=, ZOFEFEK 2
TrY, QEREEO_ERESCAUERFHORRICE D AT O
ARAEDEEA TN DS, RIFECH AR SO E O
HR EORIEBHEATND Z LR35,

3. 2 FHIJITEENDZ I\ EDOHHEEE

SR FE D 5., AR ORI & W RS RN B
L. AR LT, EADOEBI NS oT, D
BRFo—#HaK 38 TR, HERFKLEESEM 8507C,
20MPa, 7 BHZRWTHEIRIT T0%LL EIZEL, 72
SERIT 10%FEE CTh oz, AH T DT L IR |
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T A ERARI L OB DFEA 2 EORUSIEH E D & T
BRI EORIMEINEATND Z LR InD,

3. 3 WAEYMIDHRFENT

PR D _FF. BRI OB RICHE Y, WA OIS
TP ETETDEE SN, ZOETO—E%ZX 4 T
Y, 7. QUK EETIRERO Y- RV TR
T) BRONDZENG, HIRE ST FBOWE A
BOHRICHEET D 2 LN SNz, ZNHOE—7 (3l
EES K T L T WA 7 O/KIMEIR TIER b7z
ol Z Enn, SRR & - CEA LT-WEICH
RLTWS EEZBND, Ko T, HEEF/KAE TYIN S
AU UEEANA A T DOFNTHE L, AERE LRod U VAR
IMEET D EHERSND,

4 FLoH

WK ZE X CTH D T % B U T RO fREEEh I
DVTHRE LTz, ZORER, AW TIEEND X IH
D T0%LL LA TERE L, 2o 25358 10%FREEICH %
T-&E R Uiz, 4%1%, MmEESKUER AL ZI2E
NDE R EENRLTELND T T FOBREMEE T
i, HperERmEM L L ToRERIAEZ R LT,

FEAER

FHIK l

“““““'”
B3

ol
I
AEK i EE:
l
il
=R

1 A&
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4 PRAUREE (wh)
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B - 4% O axy
B "IES

O T

2ofibg °
15MPa T-Ejj
220°C 250°C 280C 320°C 350°C
}mg

B - 78

1]

4 AR R (W)
O=NWHID 0O

o

000000000

0O AxRsy
| "ES
N
AN NN
IEEN
2

20°C 250°C 280°C 320°C 350°C
+«m

3 AHTNTEFEND Z T B O i E)

(HEEF KRS 20MPa. 7 F)

A230nm(=)

v — 350°C
—220°C
— RUE

20 30 40
B 1FE R (min)
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BB T O Nl 2 O L8 S o ik

BT ACARPIT— 2

EEI. £

BRI 7 L, ERRA A OREA A, AME LS AT OB OMEAM S n A2 ERT D70, ¥
7 2 =AY RESEEEIEIZ DN T, RALER & FE AR RS LT, sBRIAIEORIEER, BCIIE & FE AR
Z [FIRFZ IR LR 6 S B DRI RO S R BE 2R R T 5,

Fop— |

1 [FLE®HIC

ATV VA, BB T, AT
A7 v 2 (Cr(VD) 2L D, & OMERHIBHRSCRER LR
D=, N7 7 AORAEIRETIE, TR T HME M
7 u LOFER, EEXITI ZENEEL->TND,

N7 v 2HT2IE, — RIS T == v ANy R (L
T DPC &\ V) WSEREENACBN TS, £i2, 2D
DEESHITIY, A A7 a~ 7T 7 it bk
EEH DD, LEOHTFHEWELOOHEE Ny v A
DRI, FEIHE~OMSIINETH %,

% ZT, DPC {EZHOWT, WiEA 4, AHmELER
T 5 FEHE BRI, AIUERE & M EESE ARG LT,

2 ZEBRAEETOER

2. 1 xHHH
FEMEA A, BFEWEE SRS D BRI & Xt
gL Ui, HERBOMERRIZIL, D EOIEDR H->T-)
FLTRTEHIZ, 100mg/l FigEOEr v L, KU =v
TNANEEN. TOIEE AL ITRECH T,

7ok, AR
[EAIEE SF =)

MUY g AW, VT = =AY RIE, BB, BER

WML, RIS SR CRLALEE L7154 Sk
WER U2 o 236 THIE LTz, A% OAEEE T, #
2 IRTESIE, 1ZEAEDEE, HPHEIED TR,
Cr(VDDBILNESLTH D Z EnTPREIN, —F,
FRNE T ITIEBRETL SR 2 EBSno Tz,

F7o, WEREA~D Cr(VDIRIE OREFOEIEIREEICT 5
Zlicky, ELIERBUERED, @ T Cr(VDAES
MBI, WFNEROIFER AR LV, FEakE, i
BN T DIEWENE L D Z & PRS-,

IR T, BRI CIAAR L 7 8h0% A4 U7 dmsis
HIZED, CrVDOBETRIGEMEESND & FRI N,

I, FHERTOIaLBAA < pH2RIE CHOEIH
LERA A DEFERIEIEEE AR, RS Cr(VDo
BILA RO,

2. 3 BHRURBEREIZLLZEE

DPCYEICISUNT, FERBHCCHVD R IRINGE, V) ABRKEE
VRSN — Al t: & U O Ead 28 E & At & L
7%, Cr(VDZ BN LEe/NI R T 2 il CRIE LT,
FORER, Cr(VDEINE, &OICETRNBORIRC I Y4
HrEIsD TS 7o o7e, RTALERRE & [FIRE, HFmEIc &

F 1. ICPEOITEIC L HEMNBERTFOR7 v, 8 = 7 VOSHTER

R L A 2I0LRE (mg/) SXIREE (me/1) =97 VIREE (meg/1)
BHHID, ML AH  pmn eRseD R | EREED ) | BREED (B
B, Cr(VD#M, nIEBED | <02 84 [ 76) 315 (288) 36 [ 32)
FEREOEFRMT WEHED | <02 74 [ 72) 289 (281) 33 [ 33)
W R a7 > WEHS | <02 127 (125) 478 (468] 57 ( 56]
AN ETER LT, e
2. 2 WS REMELHHE %ZHSMCWﬁ%E&“ééfzxgiﬁfw
BEKHFONRMZ v 20875, BARTIERR JIS K400~ R ) A
65-20 DIFEGBAT BRI EFE OIS, LA S mIEHED EZEEN] 70 23
ZIZ, KEBALT VI =0 DGRBS L 8k EORhEA A EA% <5 <2
L ORERWTEHHRIET & DRI & R LT, pmEe e % 8
SR 1A s OB I DB G 2 % . ggg e <2
1o, SR L DIEEA A OREITTE o1, WEES mre | mimm 67
JIS OB EZEDBRENIRIZHOWTIE, Cr(VD) 2 EYE 2R 98 —

PRZR)I R PE S AT & o &7 —WF 728 No.13,72007

* :Cr(VI) {70 40 1 g/50ml
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BHCr(VDDETTHA B TH 72783, FRIEEEHEKE % O
RODIRFEEIRIETIL, DRV ABRBEOER LI LMD,
FEEERE, S &0 FESEICHIENFTRE & B 2 bV,

TIT, ZOBEORERHMERT 8L £ ORE KR
FHl7e, VAR CREAARR (K 3) Tho RO T
I, REEOOBEVORERRE & L, —ERI%ROZE L
FETHIETD Z Lick ) RIFRHRENME O,
2. 4 FEBAIWEODHIRE

REEL ULC, RS OBEANIN & 2 AR ORI
$ DAEHEFAN T =D DPC I SHTHEZ RITR T,
2. 4. 1 DPCHFMEKBERZDHE

DPC il & LC, 1%DPC 7 kAR 20ml %S
L7~ 036M Fohifersite 500ml 2385, —oRaiit
T OHBEFREL L — I RT T 5, $£72, DPC RN
DI % OFRELOTERERIR 2 TS 5720, T
4ml % &1 0.36M AHEAEIKE 100ml 2 FHRT 5,
2. 4. 2 HHEBAROEREHNE

AEHRR AR L, ZHUC v ABRHEREERR (0 ABKEE
H U 7 A (34g—100ml), pH=9.0) Z/DEERML (0 ABRHEA
EENLFETIIEN), LECLVAKERCAE (L
B ETe) #1795, I, Y ABBEIK (1—-10) 721X
M ZKER(ET b U U AR T pH & 7. 0~7. 2 (TR L7244,
KTEREL, ZhEdBaiRs 35,
2. 4. 3 KilYOLOZERM, HEEELRE

FHARL L7 A BREABRIAE 20ml % 50ml DAART T Za(5 &)
WCELD, ZAUZ, C(VD 0, 10ug 20ug, 40ug A aichs
e Sml ZINZ T2, BHLHNZ DPC FfitBe3e (i 25ml %
MAIRET D, % 5~10 H3ERIT 540nm OWLIEEE A ]
FET D, WATLTERY DA RT T 2 aNOFRRRBRIAK

%3 DPCIEIC LB V) ABRXIIHERIEIR O
Cr (VD) St 5=
5 g CHVDEME Cr(VI) E4RZE (%) (REEme/1)
: /50ml 0.15M Y ABEATR 0.18M BREEA R
0 - (<0.1])
10ug — 52
LI
ﬁéfﬁ% 20ug HELR 62
Oug - 61
60ug HELE 67
0 [<0.1) (<o0.1]
10ug — 58
LI
ﬁg?;% 20ug 44 62
Oug — 69
60ug 63 72
0 [<0.1) (<o0.1]
10ug - 64
LI
ﬁgi—ge% 20ug 68 77
Oug — 86
60ug 80 87

56

20ml {2, 7K Sml & 0.36M AR (72 M &) 25ml
ZMAIRE L 5~10 531%, [FERIC Z Ot FRERERIK OB OEE
ERET D, BOOREEEZK 0.1SM OFBAAIR & L
VB X VBEEET 2 7 7 A VOREFRET I,

LU EORES R LY, BB CrVDIREZ KD 5,
3 EHMHOATHERLSLUBR

REEIC LY, 3FEEOHERBRAIHEFHONE S v L%
SETLIZE A, ETEZRM 01 ugml) LT THoT,

DPC FEENBICEETIAFME O ERH Y, R
DI TOWIEI AR ME & oo T, #3ITRT &
1T, FEUER L OWEEE (BLER) Tik, #90 Cr(VD)
P 0.8 ug/ml T 61~86% & 72 -7, 02ug/ml BLFDL
JREECORIERITEMEMZ T2, &4 ORERROFE]
FRECR 13099 LLE (K1 oEIL-BER) <, HEHRERS
D, ClVDOERMII D RTRETH -7,

728, ZZCRE LB CORRBEZ ORE
BETIIC (VD BBHEN TS, £i2, ZOSHIET
1, EERE AT D720, IIEWEOREICE > T
STEt R E LT, EEREORECAN, 1HERSY
O - 0, HDVILETE, IINEESE ORI
B EPMETH D,

4 BBHYIC

RETDOMETL, EOPEEEROIT), B, BHESE
M7 R & ETEM L ORI o LEREE LTR
HEMT R LICbEATED EEXD, £, ZOHEL,
KffiZ v A0 DPC FEpEehs & RN 5 2 &
BB CORGHERIMOS R ORE, AES MBI
72572 EDREN B D,

BAE, ANz v A0ET & L ToMFmEDETT)
EBRPIE, DPC SEODBEIE LSO 21T > T 5,

¥, ZoOWEE, St E AT b 0%
PRI W CER LD TH S,

08

07

06 [

05 |

04

03 |

% B 540nmAbs.

02

0 02 04 06 08 1 12 14
Cr(VDIRE (1g/ml)
OREZRD OMERQ ANEHEQ

K1 fESSHEIC LD C(VDOWIN, ek
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a1 R A 7 ORI OB

G ARTERRE B L —F— A B =

or ik f

PR O/ EUER FH OREFEMOBIZIZIX, B/ NMULORIEED S0 B A X ) — VB EFRE T 5 5 A
L7 R AK ) —REVEMDMFC) N TH D, AHFFETIE, =4 L RIDMFCEHIEL CEOH IR EET S
Lz, BEEOY F U LB L T D 2 T OEAMEETHME LT,

F—U— N REE, <~ 7k

1 [XC®HIC

et RR O B - EtEREIIZ & B 72 O HEE OB
W LT, RSN BERORFRLARD SN TND,
LA L7edi D, LiA 4 Bl ARE SN D BTED ZIRE
1, EERARBRRORRMI SV CEY, Kifmasl
ITHEMF CERVERRIEL T D,

AL ) —)VREFEMIT, A ¥ ) — L O OENE L
— RN DLIA A B 5 EU EO T R LXK ENMG
LILDAREME B U, R EM & U TR S ERM LA
HIE L CRROHED bV W5, #ERTERE R &/ NVBER
OREIEE LTI, B/ NHEFEEO A5, A
B ) —IVEBEREIE T4V T N AK ) —NREVE
it (ODMFC)? WHEETH D, LT, REPR Y 7mR
T 7 IR EOME AR L Ry S ORINERIC AR D &
EZ D, ZORy VTRIDMECHE, v 7 VIR
TE, ZRVXF—EELZEL TXH%HE, HIMELS 2D
ZENREE D,

ARFFETIE, 2 P HIDMFCZESEYE L CEBRROfERED
TR zE R MG OTSEER PIc kv A EE Y, BEFD
UF 7 NEM L T 5 2 & TEOERMEEZFHE LI,

mHftian
AR (A5 /=)L)

7 N
I\l&\l&\l&\l&\l&\[#l\
ORI

—BinF (PRRHE)

HR 9k

A

?SI\I\I JI\\J/ Al ~l\ ’€ %*4*“3
;sl \NI \~I~\~I \// \~I~\~I~\ I~\~l \~
€ JZANVZANVZANVZANVZANVZANV/ARVZARVZARVAANYZ, ) %ﬁ@gﬂ;
\Ee————= — —— _"K
/ TN T zsm
BT (ERAE) ZRA

X1 =4 HRIDMFCOMEIX

PR E R BT > & —WFJE R No.13,2007

2 1 =

PREFEMOMEA (BB S () OERUILL T OFIET
1To7c, BEHMBAMEEE L CASLVT =D AT T v 7 fil
JHE (HISPEC™ 6000, Johnson Matthey#Y) |2 5 wt% 77 1 4
VYRR (FRYEMERED) 29RE8 LT —A MRIZL, Bk
AN L7 — R o ~—r 83— (TGP-H-090, H L) Lic7
TV == T IO LT, Bk, 135°C,
L3 DEMHETER Y NTUVRELTV, FEE L THHFOEE
N—2 MR L, FTEOEAEICET D E THVIELT
PRS2 (ERL L 72, ZERMBARSICITAET T v 7 fil
#E (HISPEC™ 1000, Johnson Matthey®Y) & 5 wi% )~ 4 7
URIREIRA LT, AT TESmAER LT,

W FEAFENE (Nafion® 117, 5 = A 8 o FANRE
g, b9 —JFHNCERIRAEE L C, 135°C, 143054
TARY N LRI VEAS L TMEAZER LT, 20
MEA% AR—Y—DI2dDF X A v LI, T
ERABLORA Y =GR 2L Llc a1 B —
A (CR2025) (2 AAA:, L OEETEH AL, K1
A VHIDMFC OREKIK], X 2 ICHHANL Tloa A
DMFCOAMABH AR,

IREHE (—)

TR
Ji ! 3 4 5 &

0 2

X2 =A AIDMFCOANBIEER
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3 WBRBIUBE 3k

HIR TIEEh S H5DMFCOHE1E, PEFCE L LTS 1) #EMH, WH ; Electrochemistry, 70, 552-556 (2002).
~10 FOfMEENVEETH Y, HIPERE~DFEN R E 2) %M ; Electrochemistry, 70, 630-634 (2002).
We, flEEORETEIT o7z, EHTRIS X OZEEHROfil
BERE 2 2 AV E AN St CHU BB~ DA TR, 1.0 25
Wil & AR A RN S5 = & CHBEARII L, _ o8l |20%
(2RO AR A BN S 721F 5 DS~ DR > osl 5 §
BRIt SDICHEERARNI TS 2 LT, B =i E
2R OR ERFAENDA, Bl S m AL A EOA* 40%
FUTHND Z 13 a 2 SO S/233 572, BFERT T 02 5 R
BN EEAD, L, MIEOEERA~DOITRAE R L R H
T, 10 mglem® LATF Off B CHERER LA Ra 5, 0 10 20 30 40 50 60 70 80 90 100
EETRTRT 7 LR B EEDTIC, BRI L B7%E EREE [ mA/cm? ]
K[OG EATOE D8y VT TIOMREE TIY, 22540 X3 =A LAEIDMFCOZESITBIRO B
TR R & NZEROMHETESS L OVEROK OHE- % /2
FHE D720, BMOHIEREICRE BT L, M3BE £1  EEILOFIE L e

OF 11, 21 SEIDMFCOZEZ IR IR KT
TRELTANIREREF T, BRIEE 265, 4f5E88n
5L, HAOBEIT15%, 32%E R&<BMLE, 2R
EE 4 FICL72bDIE, BAOEN B %IELTEY,

W FLRAK

BUROME TIIZERILE SRR EEINT % = L3 TE AN AT 490
B, FRETRT D Z & CHOKROEMIEEZ LN TE PAC 43.1%
TUE, H722 31 VHIDMECOHAI I 5. A BELL 132%

CNETIORALE, MR, RAEEELT, ad
RIDMFCOHIEE DR F AR~ T-, %2 I/E L f- = R2 = EDMFCOMRR
A UDMFCOMARZ =™, £ LT, fERLIz= 1 R AE $20 mm, t: 2 mm
DMFC & [fl4A R0 Y F 7 1A F L B MRS S He 8 2g
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