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Reviews on the Trends of Engineering Ethics and Its Related Topics |

Koji KawakiTa, Yutaka KawaMURA, Keiichi AsaNo, Minami KiMUrA, Ryo SHoj1

In view of the result of a questionnaire recently (in 2009) projected by The Engineering Ethics Con-
ference (Gijyutsusya-Rinri-Kyougikai), most of engineering ethics teachers who responded do recognize
the positive educational effect of its subject. But Continuing Ethical Development (we suggest it be
named “CED” as a kind of CPD) should be in urgent need. Indeed the Institute of Electrical Engineers of
Japan at some points revised its Basic Ethical Principles and the Code of Ethics to take care of its mem-
bers. The case studies of American white-collar workers are valuable but some American cases may be
too American to be universal and engineers’ working styles are rapidly changing. In Japan (Oita Pref. in
2009) an iron gangway fell down and 26 working people were wounded and some died. Recently not a
few engineering ethics textbooks were newly published or some revised. You can detect some of the

new trends of Japanese engineering ethics in those changes of the literature.
(Keywords: Engineering Ethics, CPD, CED, Code of Ethics)
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Research of Aerodynamic Characteristics and Flow Patterns on Thin and
Thick Blades of Wind Turbine

Sumio Sa1To, Takahiro YAMASHINA, Tatsuya ICHIKAWA

Wind turbines with a propeller-type rotor on a horizontal axis employ turbine blades, a thickness ra-
tio of which is small at the blade tip (thin blade) and is large at the blade root (thick blade), to effectively
catch aerodynamic forces commonly represented by lift and drag determined by blade rotational direc-
tion and wind flow on the area across the blade from the tip to the root. To improve overall wind tur-
bine performance, various blade tip-root geometric components have been proposed and adopted to
wind turbines in service. In terms of the low Reynolds number condition, this paper reports the evalu-
ation of the fundamental aerodynamic characteristics and flow patterns at various conditions of angle of
attack for wind turbine blade profiles (thin or thick), which are essential elements for improving the effi-
ciency of the overall wind turbine system, and the aerodynamics around the blades are discussed.

(Keywords: Wind Turbine Blade, Thin Blade, Thick Blade, Lift Coefficient, Drag Coefficient, Angle of
Attack, Stall, Pressure Distribution, Flow Visualization)
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Mechanical Characteristic Evaluation for Earthquake-proof Reinforced Equipment “Corner Tighten”.

Satoru Kamivyama, Yoshitaka KosuGe, Jyo SHIMURA, Kazuyuki MINEO, Shigeru KUROSAKI

In this study, we focused attention on earthquake-proof reinforcement equipment called “corner
tighten”. Investigative purpose is to find out theoretical evidence for improvement of structural
strength by using “corner tighten”. This unit is composed of three parts-angle, bush and brace. In analy-
sis, three dimensional finite element method in elastic region is employed. In particular, effect of bush on
structural strength was examined. In addition, strain distribution and deformation state of “corner
tighten” to confirm validity of analytical method were carried out. As a result, it was proved that the
bush has property to decrease stress concentration at mortise-tenon joining part. Stress at that joining
part increases as Young’s modulus of the bush decreases. Experiments concerning deformation state
and strain distribution of this unit were performed and fairy good agreement is found between analyti-
cal results and experimental one.

(Keywords: Earthquake-proof reinforcement equipment, Strength Characteristic, Stress analysis, FEM)
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Fig. 2 Posmon where constraint and load are applied.
Table 1 Material constants.

Young’s ., .
Material modulus PO;ZZ%H s I[);:frll?]/
[GPa]
Mild steel 210 0.3 7.8
Wood 8 0.38 0.38

(b) Experimental result.

(a) Analytical result.
Fig.3 Deformation state.

—@- Experiment result
-O- Analytial result

Gage number

Fig.4 Comparisons between experimental and
analytical results conceming strain values.
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Fig.5 Glued positions of strain gauges.
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(a) Without bush type.

(b) With bush type.

Fig.7 Contours of von mises stress in the case
with bush and without one.
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Fig.9 Comparisons of stress values in both cases.
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Table 2 Material constants of bush.
Mteril n‘%G‘é;‘%] Poison’s | - Dersiy
Mild steel 210 03 7.8
Aluminum alloy 70 0.345 2.7
Plastic 10 03 1.0
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Analytical Research on Mechanical Characteristic of Shaft Coupling

Yoshitaka KosuGe, Jyo SHIMURA, Mutsumi MivyacAawa, Yukihiro Asa

Jaw type shaft coupling “Q coupling” subjected to tensional load is analyzed as a multi-body contact
problem using three dimensional FEM. FEM model is composed of three elements “shaft, hub and cou-
pler”. In FEM analysis, effects of shape of coupler, number of claw of hub on stress distribution at con-
tact surface between coupler and hub are examined. To confirm validity of FEM result, experiments
concerning strain distribution at the claw of hub were also carried out. The result shows that intensity
of stress concentration at contact part in the case of Q coupling with divided couplers proved to de-
crease smaller than the conventional type coupler. Furthermore, it was found that the intensity of
stress concentration at contact part between coupler and hub of the number of claw of hub increased.

(Keywords: Shaft coupling, Stress concentration, FEM, Contact problem)
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(a) Conventional coupling with single coupler.

B L TRNTIEOR YL TR 5. (b) Q coupling with divided couplers.
Fig.1 Jaw type coupling.
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Table 2 material properties used in FEM analysis.

Carbon Aluminum Polvamide
Steel alloy Y
Young's modulus
[GPa] 206 73 3.0
Poisson's ratio 0.3 03 0.4

Fig.2 Model for analysis.

Fig.3 An example of mesh division in FEM.

4 EBAE

RNTEROZ UM ZHERT D70, OTHT—Y
DT ENTZ Q o7V T DR LY RABREER
L. Figd lomT E51QA vy T YL, —5
X O & AT T TR RE TR U Y BB IZER Y
o, ZTHICER VS THD 180Nm EAFTF ST
RO ADOMEFROTHEBRE L, f#THROZ
NEWEBEITS7. QAT Y v 7 HBATIIRIET
NTDIAL6DERBNB, EDHIHD1DDY A
WEBL, OTHF—T% Figs DL 12 5 EHHB
KOO Y A DHFIERIT 1 #F 2, FF 10 & AL T
L7z.

Fig.4 Experimental apparatus.
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Fig.5 Glued positions of strain gauges at claw surface.
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(a) Q coupling.

(b) Conventional coupling.

Fig.6 Contour of mises stress in the case of both couplings.

(b) Conventional coupling.
Fig.7 Stress state at claw part.
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(a) Q coupling. (a) Contour of mises Stress

(b) Conventional coﬁpling. (b) Deformed situation.

Fig.8 Contour of mises stress on cross section at base of claw. Fig.9 Stress and deformation state at coupler

in the case of Q coupling.
DERFRE LTINS,

Q W v 7Y T OIREM TIIAEE M N R T
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ISNBHERE N, Fi2, M EREHETF DR E
TIEY A LT 3mEICB VT 13.70MPa DE K
von mises Jx A1D3E U TWA. BEMITWT o8B
BH YA LEMTIEAICBNTOEOBEIZE
ERBIVISABEL TS, Ziig, Y ADARAI
b DIREM D ERRTE Z %, 20N 5 2B EM I
TV —RZRBZENRREBEZBND.

(a) Contour of mises Stress

5.2 YARKOEE
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TTEHNTA—FZ L LTY ADEEEERL, VA
WADDPED Q Iy TV v IOEFNAERL,
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WREOEBEITY. ThLEEE L, VADEEK
SRR F O I R TR R ERT 5. KE
DEWEL, 42V AQ Ay TV VI ODEBERTT
INIEIET DN, "TOARELXV VTV Q By

(b) Deformed situation.

Fig.10 Stress and deformation state at coupler
FV T ER—IZL, 72, VANEBEORIN in the case of conventional coupling.
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Table 3 Maximum values of mises stress
at the claw and coupler.

(a) Conventional coupling.

(b) Q coupling.

von mises stress (MPa)
A | TR TRER | RREM

RIT Se P Eail]

Q. 113.6 32.01 19.03 21.10
coupling

Other | o603 | 48.62 ; 13.70
coupling

elaws | o515 | 2930 | 2072 13.22
coupling

(c) 4-claws coupling,

Fig.11 Contour of mises stress at base of claw.

Fig.12 Contour of mises stress on cross section
at base of claw in the case of f-claws coupling.
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Fig.13 Comparison between analytical and
experimental result concerning strain value.
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Friction Characteristics of Micro Area
(2nd Report: Effect of Radius of Tip)

Katsumi Fukupa, Mitsuo KoBayasHr, Kenji Suzuki
Hirotaka Tsutsumi, Yasunori IsHITSUKA and Naoya SAITO

This paper describes development of a micro load tribo-device in order to obtain micro-scale friction
force. Friction is a phenomenon to have between two objects which contact and sliding by all means. In
studying friction,we can raise efficiency of energy and necessary for machine movement stability. Im-
portant in the research and development of the micromachine in particular. In this study, I use a glass
wafer for a sample and make an experiment to clarify a friction characteristic in micro load area. And
using different radius diamond tip, I consider the effect of it.

(Keywords: Parallel leaf spring, Friction coefficient, Tribology, Wear, Friction, Radius of tip)
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Table 1 Atmosphere condition

(a) radius of tip = 2[um _ Temperature ['C] 25=+1
Relative humidity [%] 50%5
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(b) radius of tip =5[xm
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Fig. 4 Relationship between normal load and

friction coefficient

(c) radius of tip = 250 [r1] THE Y, T S OB T BRI
Fig. 3 Diamond tip B2 552 LB, £, ZORNOEEITIIE—
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Fig. 5 Relationship between friction coefficient and
time (Normal load ; 120 [mN])
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(a) Area A in Fig 5

(b) Area B in Fig. 5

(c) Area C in Fig.5
Fig. 6 Photograph of Friction Area
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Fig. 8 Relationship between friction coefficient and
normal load
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Fig. 9 Relationship between friction coefficient

and time
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(a) Normal load : 40 [mN]

() Normal load : 145 [mN]

(c) Normal load : 256 [mN]
Fig. 10 Photograph of glass wafer
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Recurrent Education on Electrical Engineering for Regional Engineers and its Case Report

Tomohiko OuTsUKA, Hiroshi NaGaYosHI, Tomohiko Kimura, Kiyoyuki Koike
Hiroyuki NIKKUNI, Satoshi MATSUOKA, Takenori NiTTA, Tomoyo Mrtant, Keiichi SASAKT

In this paper, a summary of a trial of the recurrent education for electronic and electronics engineer-
ing for regional enterprises around Tokyo National College of Technology is reported. In the reeduca-
tion, there are 2 courses, i. e. the design and implementation of the electronic circuit, and the fundamen-
tals of the microprocessor design. Every engineer from regional enterprises studies all courses to study
fundamental of these topics. It was found from the analysis of the questionnaire that a lot of them under-
stand it is important to understand the fundamentals in a variety of areas of engineering to become

good engineers.

(Keywords: reeducation, experience type practice, fundamental engineering)
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New Fingerprint Minutiae Extraction Using Ridge Flux Analysis

Tomohiko OnTSUKA, Kazuhiko YosHIDA

This paper presents a new fingerprint minutiae extraction approach that is based on the analysis of
the ridge flux distribution. The considerable processing time taken by the conventional approaches,
most of which use the ridge thinning process with a rather large calculation time, is a problem that has
recently attracted increased attention. We observe that the features of a ridge curve are very similar to
those of a vector flux such as a line of electric force or a line of magnetic force. In the proposed approach,
vector flux analysis is applied to detect minutiae without using the ridge thinning process in order to re-
duce the computation time. The experimental results show that the proposed approach can achieve a
reduction in calculation time, while achieving the same success detection rate as that of the conven-
tional approaches.

(Keywords: fingerprint, feature extraction, minutia detection, ridge flux analysis)
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development of ulTRON educational system with H 8/3069

Toshifumi Kosaka, Sadanobu YosaiMoTo, Katsushi MATSUBAYASHI, Masato SUZUKI

In dept. CS of TNCT some subjects are offered as combination of a classroom lecture and a practical
work. The subject ‘operation system’ has been offered as a classroom lecture for long time. Recently
embedded computer system technology attracts attention. Among the technology, real time operation
system (RTOS) plays a key role. Therefore the development of an educational material that leads stu-
dents to study RTOS with real micro computer systems is required. We developed micro computer sys-
tem optimized for studying RTOS with the CPU H 8/3069, and also constructed simple system that con-
sists of cross compiler, linker, and conversion program. In addition we provide a teaching text that is

able to be obtained in Web system.
(Keywords: Real Time OS, uITRON, HOS)
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A Report on the 1 st Fantastic Manufacturing Idea Contest

Tetsuya KojmMa and Toshiyuki Aizawa

In 2008, an idea contest called “the 1%t Fantastic Manufacturing Idea Contest” was held in Tokyo Na-
tional College of Technology. The objective of this contest is to invite the public contribution of the
manufacturing ideas from children, students to grownups. In the final hearing event, each entry had the
presentations of their ideas. After the hearing, some prizes were selected and given to the correspond-
ing entries in each of 3 categories. In this paper, the details of this contest from the planning, the prepa-
ration, and the results are reported. In addition, some prospects for the future projects similar to this
contest, and some influences to other projects are also discussed.

(Keywords: idea contest, manufacturing, education)
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Towards LHR Next at TNCT
~ A Report on Visiting Tokuyama Kosen & Kyoto Gakuen University~

Sadanobu YosuiMoTo and Toshiyuki Aizawa

We visited two higher education institutions, Tokuyama National College of Technology and Kyoto
Gakuen University in December, 2008. The main purpose of visiting was to seek knowledge and informa-
tion on how they foster a career mind in the students through either a “Long Home Room” (LHR) or spe-
cially funded programs. We have tried to transform our LHR into a more career-education-oriented form.

(Keywords: career-development, long home room)

1 IL®Hic

T, LHRESOEEM S RESNTETED,
REEHEICB TS, A AR - & ME2ET TS,
BN HCOMEILEF+ U TEFE D 2 KADREZITT,
SETHURICEOF LU THBEE#R L, EESL
U LHR WEB) % BISU 2B MEA DT DN TS (
1)

CDEIREREES, 2009 F9 BizF+VTH
BIZOWTHBOROEARZT-> TS, fEILEHE,
H#PRERRENDREEIT 12,

BT
K1 O LR H A%

EF v PR

2 ABTOHDIEA

T, KIROEOAAIZ - WTIN T &
. AT, BRCSETITTbN Ta-iEE (1
B ) ZEEICHRE (RE) LTHH0, Thor
RRILT, BWREFH - IEHITIHELE ST 5,

W-T, BRI THEARRITIHED, K&
ERHABIEBRITOL VDL BAERETH B, Fi,
WE~EROYA 7 LTI, BEDOREEENTIER
THEEIHE DR ECRERD 2/ A 22 B hE 52
EBHRBID, EALAEZ ISV T T RER
T ZEDTRETH 5.

ZDEDT, RILOPOMEAL, 2{HFHLL, o
WOEHEDIEVITETIIRL, DRWAHETHE
D30, RELRRIHARFTES.

ZIT, SFFEOFEHEATALDE, 1 FEETIE
A REF - FRIERRIERLL], 2 £4%R0
Blgl2l, 3 ELEDWHEIRIT - 1 v 82—V v T Dl
fig, 4 FEETIIWRERIT - 12—V o7 - 5l
HEZOMENG, 5 EAIIEXITHE - E¥ETHHE, F
YT R LD EFR L IEBNIZ 4255, S
RO, B) [ HOOEILEF+ I TER] i2hbiF 5%

TRFLRT

VG-

FREEBER

W2AF-Y |84 -5F  AN~LY~ GRBNEGRORANEED PRERULT 5K
A VG TRND TR R

mEMRORr

BEEHE AAOFBOMRE DS 5l

TAWESBFER) DVD MESH 0 TR

BRETHEBULECLOERERR, §

K2 EE)bl

*EM AR * x—RBER G5



68 R TSRS

BEDORVMARKEL T, K—oa—Y [H
HEH RFEERE | SN (K4), ®ES
NI-IEERE2EBHKL LD ICH-THD, S5F&
ICHEESEMBE D 1R 58
HoNTINA,

B TEDomRIEFeUrNR SRSBOENER

HERRDOIEBIT AT HE

SEEIEE

4 AF—-32

EES R i) 1

&ﬁﬁtﬁnwﬁﬁiéﬁﬁé
ABGFES UTOBUZEIBYROHOF v UPHR (1)
AVI-IYwT - mﬁmmﬁﬁ

WHaAFE-Y
45 | ZRACEBRREY
DRED - WEDBR

#?&@nL&J7ZH%3wPJ7

3 HFEEOHREHE

i

s Bl
45 ; Bl

ERIR b b DT R

i!ﬁ':mﬂun'?v4&&@1?&0‘}le1§(¥!(¥, PN ADF OANBRLED T EHBEYS T T3 ¢ ORIL T
=

< ‘Fli'lluﬂm)ﬁliﬂ“ L~ l-ﬂx.i?!
n

'i“ﬁu
RN v I mmmm BERAMOEE SEEAWOET
BREIZs2lto0y  ZEhbiGas

R E HGoY REPERL

K4  HR f5EE R HP EH

2 fEILESBFEORDIHA
2.1 BFAVFEHEUFvVTHE VAT A
ELUEETIE, P18 FE,OBHARNEE
Zﬁbﬁ&i&7m77A(ﬁﬁmwkbfrai
HBIBEMFLVTHBE VAT L] 2ERLTED,
SR 20 FEEEDT 3 EE (SERUEE) &705. R 21
FE 12 AitEsn BRI HRFTRRE SR
FERIFEETIS, %WL¢@T@Eénfmé$vu
THREARSZEEREO—R&4E (—EIE) »o ({8
EHFICE ié#wUTﬁﬁ@Wbﬁ&k%&@E
Z]IZoWTOTHEDD -,
HEUBEORVMAATIE, HOBRZH S,
fERITEBVT A AMERE BN,
@*vU?ﬁm
@F+vVT ICH—F
EFROI-ACERMAE Y AT LEUTEEMEA
DFYVTHERT O T LEMEFDT 0T Z LAD
SINEESE (M, BET —2%r—FEEsN
Tk, BRI RATL) PEHINTWAS,

& (E410Q 5

ZOFYITERT BT LT,

O - REE K

Q2 ER

Q@I DA%

D 3ODRENSTOT T LN HRESND,

COVATLTIE, TF¥VT ICH—N] THEEDN
HLARPOBTDF Y THEE STV iR ¥k
LIOBEINTED, [wAL—VHl] #EALK
FrVTHENMIEBESINS. FrUTHEAIZGUT,
RERVEBNEE (1 H07) =15 v VTHBE2H5Z
Lhm[EEL > TA (BL, w/LwY LR 5 B
I T).

HEEOD LHR THF DOREFE, K1V MEOPE
33 HiZfthbh, iz, HERIEEDZ 7 £HO
ERT a7 LbFZEZI6NTNS,

3.2 F+rUTHR—FT—2R
bH)—2ODEFEELT [F+VTH R T —2 ]
ﬁ%&ﬁﬁtﬂ%&ﬂ(ﬂs)@%%ﬁ-ﬁA%
D PCAEBRDU[REISA — TV AR—2A L ->THD,
SOITEROHKLCHEBEOMELLT, F+UTH
R— 7 =27 (FAETRR) IT2AX—=2pF T 6N

TWa(Me) MillsEmEORESESHESN,
EHENTHS,

5 Fp)THAE—FT -2

EIUEETOY AT LATEIZ, BEERLTNSS

LIZ TR ThHy, [BEadMELRD) ] 2E
PRT, KO0E, TEHSERLWHIETHS, *
7z, N ELT, ¥V T7THRE—MEYH A D
BEHXNTWEY, ZOEBER»SEHBLREED
FGEENTWS,

bH—m, FHETI 7R - EoiHLAA] 217
O, PR FETITHLIAADED - 13 513%



HA, & | WEEE LHR NEXT 69

iz, BENFELAEEALRY, E0H0EbiE
HEFEELQBEREES>TWAEEDbNA.

X6 FEOMH - EED AL~
3 HEBFEEKFZEDOH D M A
3.1 FrUTHR—-IEVZ—
EHREEOPELDD, —HICHRII TN
DY, WEREEKETIX, FrIVTHE— V& —
DEITON, BEESETIIERS RS - %
e AR R—FbEBIN TS,
FrUTHR- IV Z—ITFHK 16 FE [HRARD
HE - XPGHLIE T 075 4 ) 1EE (H18 ERE
SER ), FHR 18 EEETOHFEDLE [HEIRF
FEOTEAR¥E] AF+yFab—IlEBIFEExN
TW5,
FRVTHERE— LV Z—TIIRFAFERE4OD
AF—V 1% :BoHEL] [2EF : 2F 1Ty T -
WEBOER ], [3F: BHOufgEDXR |, 4
4 ERIDERNTEREL, HERHEIL 2,
LLUFD 4 2DOZFKRGIAEHNTN S,

OHERE 1%
HOERLE—-F, HE/29J/ L ALK},
EREHAE, T+ T7T7yTRE

QRE NPT 17

BREZBRT 050, MEZET 0TI 4,

MR 075 A
®F ¥ U TR 1%
YES FalSh, Ava—ryyTTarssa,
ERMIEEEIS—
@RI B
B AE - BURAEK, BRBRSIE R, SUmkEE
EERORME, SEMRTE
7., REFEEKXETIE, 2#%ENSEL, %
1AL ADEE TN 1F—FHrEoh, 24

DEF LR EDIEAFFERTHON TS,
3.2 AVFaTAh

FEFREKTIE, PR 19 FEELASHEE
YES (Youth Employability Support Program: #54¢
BRI EESE) 2HEAL, 4 EHDK
RT BT 5 LATEBL TS, YES T BT/ FLTIE
Tasaz=r—vavigh], HEANER] [H
FHNLTEDRA S — JEHEBEREIIHEEL [ EW] -
R - FEF ] BROERIBICEY [ HEERE
ERERE HBUSIEAE | 259500 TH B, k2
BEELT, AVFaFLRIZF ) THBERIA P HE
WiIAEN, EFNRFP)TOIRERH I EONT
W35,

4 XNZiZ

HTlEE, FEEERETE, 2hZhoirg
P ORFED ZRDMEADTON T\, FTEHED
BREOENDNS, TOFFEHRENHITIIREE
Wobdsn, TOROMARESELL T IED
AIRETH 5.

—h, ABEREDE->TASE, BIZHEE - 257}
FTHBE DA ZIOMASTHNTEY, 24D
FPVTEBITE > TIEFICERRHEZ2H T
5. EEE, AROEROEAL, INSDOFEHEZED
FFIZLTELDIE b o NEWSEEILSH RS
—ML7ibdb. ZOMbMEARIL, BH, 57,
ROED»ORTHBENTWEEEZISHN, HES
BB O LR EBFIE LT, SFBICHITE 5128
ZIToCOKBED HBH., THITLD, SBREICIX
IROBYEAZFT 128 7-BECarvb RATLA
DTN ZAD .

REIZ, ZORDMHADERICIY, REEDTH
5 R GEEBDOREN AR THBHHY, £ TEE
OB ID FICERESNTWB I ERMFITMAIL.

ZE Bk

[1] THDSKOEBETE | 121 RREREE
FIBABB~HEREH 1 FENDRA~ | KK
EiEh, W LESFHMERMAREES 38
(2) &, pp.71-76, March 2007.

(2] T1,2 84 RIZEIT2F+VTHREOMA ] :
HATER, TTHESE, MEERT, SARHA, /ME
i, R TEEFEMZRRREEE 39 (2)
5, pp.59-62, March 2008.

(P22 1A 18H =)



RHTEEFEMEEMEREE 5 412 5, 2010

71

R THME OB 205

MR, BHE—**, % B>

Research of frictional force of polymeric material

Sora MUurRaAMATSU, Shinichi HoTTA, Akira KIKUCHI

It is known that the frictional force changes by various factors like the load that hangs to the object and
size of place that object touches other object. Moreover, it is known to change by the adhesion of water.

We confirmed there was a change in the frictional force by washing the polymeric material in water.

In this experiment, we used the polymeric material that stabilized than the metal and the influence of

the oxidation is a little.

(Keywords: polymeric material, frictional force, sarfac phenomonon)
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Chemical Calculation Software to Solve Mole and Molar Concentration

Mitsuo TakAnAsHt, Mineo YAamAucHI, Tesuo Horl
Katsuhiro YamamoTo, Shousuke TERATANI, Shizuo MATSUBARA -

We have developed the chemical calculation software that solves problems concerning material mole
and solution molar concentration. This software has the function to arrange objects and their attributes
to a table and the function to calculate the attribute values based on formulas among attributes. To cal-
culate unknown values, the software has P command and G command. The P command calculates a se-
ries of relating attribute values from one attribute value. G command calculates one attribute value
from two or more attribute values. The objects are defined in the table that looks alike to Excel first,
and the known attribute values are filled in. Unknown attribute values (answers) are calculated by exe-

cuting P command and G command.

(Keywords: chemical calculation, mole, solution, solution molar concentration)
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2 ENREBEOIREEEO P RE 57 ) v 735
LENLO08 LEET84g M ROBNB,

SR

KTOFRTHIEIND I8UMEEDIRELEEL 2
ENBOWEEEIIRI U Th D, 98%MHELDE
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DBEEDPREV %27 w795, I8UHELDIR
WRIETEDS 44.44mL ERkH BN A,

5.2.4 B OFPEHE—HR% OWKERE N

JBEEN 98%. BN 1.8g/mL TH DIERIEEDS 100
mL 5, ZOREEZ#ED T, 50%EE Ok
RV 720, 2FE M gl2T 5 &0, 127 LA
BED T8I 98 &35,
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98%IEMiE, K. 50%HiEE % EFe L THHr> T
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OSUIERIR DIRKIETED PR E %7 ) v T3
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(2]
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50%HiEE DIFEEREIIF U TH D, 50%HEEDE
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Wil DIRTRE &) 352.8¢ L RD BN D,

5.2.5 WROFRFBE—FRKOEEEH

BRIREBIIREEND2NOMZ B KDEIL,
352.8-180=172.8g TH 5 (Z DFEITFHET
%)

5.2.6 BROBA—IREBOWIRKEEDHEH

2 )LIEEOERE100mL & 5E/VIEE OHERE 200
mL ZEA L. K&z C2E% 500mL & L7~
(AT VIR EE DIEEED,

TREEN 98%. BN 1.8g/mL T 5 EHREEA 100
mL $H5, ZORMEEZED T, 50%EE Ok
ZAEY T2, MNZBKIIT g hy, 7272 LEREED 53
TEIL98 LT 5,

()

(FR%)
2 VR, 5E/VIHERR, K, IREROERE T
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2ENEBOPREZ L SENEBOPRE L &
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] ]

v f—- — o
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KOWEEEENZ0 TH D20, BEBOERDE
T 1.2 BB, ZOEZIBEHOEREL
IZFAT D,

RewnEe

Had GEETE TR HLEE 8 iR

BEBDOEBROELD G RELVEZ IV v IT5
b, BEBOEBOENLN 2.4 LRDLNB,
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XBME L S5 FHERBEIIR 2 BB T T
iR 720, FHEEEE Excel 12l R ICEE T 5
EZAETIITESAND, Y OFHEOEHMIEINE
FKEBYFHET D, UTHHITH D,

15%BEDOREKN 100g H 5D, 5NREORIE
KERA LT, 10%BEDEBEAKEZED 720, 5%
BEORIEAKD g #, IBREHZD 10%EE DO RIEK

D gHERD X,

(FRZ)

15%IREE DRI, 5%IREDRIEAK, 10%IRED
BEAZ ETNEFN—ITICERET D, 9o TWV5
BEEFTAT D, I5%REREKORKEED P
RNEET Y 7T HEEE 15g BROLND,

AL RN Z BRI T TR by, 2
DD, 5%REORIEKRD g #5% x . BAEKD
10%IREDEEAKRD g 8% y LEBWT, HI HE
KEERT 5,

W GRENBLUTO L HIC2 %,

y=100+x
10y =1500 + 5x

BN HREREMELS &, x =100,y =200 L 725,
5%REDEEKIL 100g ., IBEHZD 10%RED
RIEAKIT 200g & LTROD BN D,
INLDEFFNFNOBRKERIZEALT, &
WEEDPRA L HT ) v 7T 5,

BEROERE 20 1%, IBEATOEEDF (15+5)
2725 TWTC, BHEMTEEN LTS L,
ThHROHEN FTEXTELMNPIE LW LRI

-(\‘% 50

6. &8

ENETVREICET OEFEEEZMES Y 7 b
VLT A L, 0V T Ny T IdEE S
RSO L HE T ABEER R o T\ 5, &
HREIL, FHESE WEDH DL WVITRIKRI LI
1TERLEZOREEFITERT DI EICLY,
Excel {2 7-FRICEHT 5,

WE & 2 \VITIER O BB ORIIZAK TS
ENTBERH D, FHET D EIX, PO B
DHAREFE > TRMOBIHEZELS Z L Th 5D,
Y7 hUZTIE, ZOEREELTPav R
L Gavr FeFoTWwa, Pa<vwr RN, —
DBMEED S BhE4 5 —E O B IHE L2 FHE T 5,
G a~vy NI, —OORMELEROBMEEI S
HETA, Ihboavy RIIBEEICHG L
NEAZENY T BB,

Y7 MUZT TREFRE AL L Ei3, Bl
®R%E Excel IZEZRICEZEL T, HhoT05
BHEEZFRAT D, B, PRFY, GRE
7V w7 LTV ZEICEVRMDBEME (fif
%) ERHTNL,

IDYT7 NUZTIMEFERHEE T SRy Y
AL LTHD O TIEAR, FHEXS% Excel IZ
LR TETMEL T, SHEESZ R Y VBMET
EITTHLDOTH D, TLEEASRNADE
BAT20TiEel, EAE—80EE LA,
LFFHE CORMBERER L SHERRERE O oo
AT5ZEBRBEMIFENFTTHDLEEZZ T
Do

23T
[1] KIWEREE, LFEIonERITER T
—\y 7 Z, 2008.
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Comparative study of Brassica oleracea var. capitata and Raphanus

sativus for rapid appraisal method of copper uptake capability

Ryo SHoj1 and Yuya TANAKA

Concentration of copper accumulated in vegetables were investigated by petri dish test and field trial.
The vegetables selected for the present investigation were cabbage (Brassica oleracea var. capitata)
and radish (Raphanus sativus). Cu uptake and accumulation at seedling, flowering and mature stages of
vegetables under Cu treatments were investigated. The heavy metal concentration of copper (Cu) and
calcium (Ca) were analyzed using ICP-AES in the two vegetables and their parts (root, leaf, stem,). Ter-
restrial Biotic Ligand Model (TBLM) and Biotic Ligand Model (BLM) assume that metals in soil and in
the solution are in equilibrium at binding to biotic ligands of organisms. TBLM and BLM fit well with
the experimental data on changing in the concentration of copper accumulated in vegetables as increas-
ing in the concentration of copper in soil or exposed solution.

(Keywords: copper, petri dish test , field trial)

1. &S

HEERBTHIEWE AW EBIRL R —iKIT 5
HbEWEIKLESbh, 7 ERIRHEICHT 5H
BhigBEEL LTRWVWHER SN TE =, LirL,
BEVWHANL F—REFEAL-DE R, 2 EFD
Cu BENGELZ>TCLEHN, HEED Cu %
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D, TBFHFO CuZ2BETHZENEE LY,
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DREEMERANCDILEERSH D, 2. 77
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BB ERET DO BBEOTEREL LT
ISR PEN, ZZCEBOREL HEOLES
BRI ko TEBOADFI AL B
TIEEEZ,

BLEEEEITOICHT-> T, HED Cu S

RRAOLZEL . AT 2EHEERETILNERD
0, EEOBE CEREDO Cu BHEES i
LHOTIIREM EFIIBRNIMETH D, 2T
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B2 FIEDERZIT 5 LERH - 72, RERIE L&
NI DICH D | BEOEELEZ T2V IR T O
RBREB 22, TEF I pHHEFDO 7 I
BOEETA AV RENELT D0 EMIIA A
VOB TEEBETMV AL EEZ LN TS
4, Cu EEEZZLEES pHRoT7IVERE
DEBLZRYRVZRBIENLETHD LE X
bilc, T TARMETIIA A BE, oA
A, pH Z A TE HKRBHHEEIC L 238 %
WRHZEE L RBREL LT V2 —REBRr%E
BRHL:, 7402 —8 B LiX, Vv —LNTA
MECELZEE L (HEEWE 228 T 5 %FER
BRTHDHAFRTIIT A NVE B TEFT L
Wz AV Cu BBREOHEIEZITV., EHEED
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Wz Cu EFERE DO LB EIE Th 5 Ed
HI=DEBIZBNTRL F—EEFES7- Cu B
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51272V Terrestrial Biotic Ligand Model
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(TBLM) & Biotic Ligand Model (BLM) % Fv 7=
W 21T - 7266, TBLM & BLM I3 HEER Y
EBBA T RETA N THB Y T NICRE
THZIEILE-T, EEEHE, EEROTEN
EBZBHEEZDETNVTH D, TBLM,BLM 1V
Ay ReEEETAIA A 0EEE f ETRT
DOMDTA A2 L DFEEITL>TENT I2ESR
BOFMHLERBETEBEET O ENFRETHD, E
BB TO Cu EFENLBEMHICLVELRT
HEEZ LN TBLM #HW-EE AT 5
ZEICED  EBPOGA A DEEEZRS 2 &
NTEHEEZLND,

AL TIE BGRRE 7 V7 —RBRTEF
SNT-EHRD CuEfEE% TBLM, BLM # AW
TEHAL NEHOESBEFERIOLEAFET
b D DRET AT o7,

2. EB
2.1 FilesH 2 & Lo BRI DR %

HEESA(CuSO) 2 S s Bk & L TR F—k
ZEER L7z, AV F—RITHREESR & 4A K (Ca0)
NOIERI NS, BREESAE X 2000 mg/l, 4000
mg/l, 8000 mg/l THRY L=, EHRETIHEFA
IKOBE B, 1 DOREREEIZRT LT
2000 mg/l, 4000 mg/l, 8000 mg/l DIEEIZ/R D
LOCERREZAK LT,

2.2 7 4 vH —HER

BHE Y v — L (g90x15mm - EOG JEF)IZIE
#(Whatman No.2) %8 % | SRREK I D
LRELFELBRE 4ml BE L, BE%
D% — VITx ¥ XY (Brassica oleracea var)
& XA 2 (Raphanus sativus var) D&% 10
B ORERE L, BFFTIZBWT 20C—E & LT 5
AFFE L7, 5 A, BFEEBIORELZAIE
L7z, RN T L BEFREERKRD pH %
REINTHE L=, (pH=5.1+0.9) FiELEAEEIX
200 mg/l, 400 mg/l, 800 mg/l TR L=, F7-
BET2ERIRDBRELZEEE, 1 DOHIELR
B3 LT 200 mg/l, 400 mg/l, 800 mg/l D
B35 X5 ICERRERE LI,

2.3 ESHHER

AEREIFH 50m2(2 mx25 m)IZH T B F ¥ XY

KA 3 RARIIRRE 30 cm, 45/ 50 cm, X v

Mg 100 cm,2 548 %, 2 BA & VN TIT - 72, 2008
F£9H1HIC1IEIZ 200 DK A a 2B L
Too T[T 2008 4 8 A 16 BHIZEZEHM 200
SRy M1OX20)IZHEFE, £F S ¥ b D% 2008
FI9A LICEG~MEZFT T, FA=201576 B
MAEBTL, F+_VIT112 ABABT LZ, RL
F—ik DE AL 3 [E(2008 49 A 9 B,9 A 27
H,10 A 12 B){T>7z, —EIOBAHFIZH- Y 1.8L
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2.4 Cu,Ca EHEEHIE

Xy XY, A xR X, BG5S
i} 60 CT 6 ML, LBREEBLHETE L,
BEALD 0.1g OFRELZEY | 30 ml B —H—
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HiTEE TN U fR U7z, FHER 0 fiR1% O3B & A R
75 2aT bml CERLE, BIK %
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BRI AZ &R OHBEERE TR LIZELZRE
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2.5 THF T I UER, T VREEDEIE

FERORE THEZEE L, 60 CT 6 FFHE
1% 2mg % 0.1 mol/1 ® NaOH /K&K 10 ml 12
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W, EBAREERR LU, WE®IZx LT 0.1
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FOLBABEEREZ 4 B ITWT 2 VR, 7VR
e % KB, BFONT-IERIZ 12 mol HfE%
0.4 ml Mz, WEN 1%L BN LRVIREET
pH2 UTETT I, BBEEEETRAGE R
VER RN S YT, T I VERE TIVAREEE 20 4y
M 2500rpm TiELDBEL 7=, DBE%R 7 I VR %
2 mol ® NaOH KK CIHESE7-, 7 Vg
B, 7VRBBEKREA LTV T 4V H—
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Biotechy TAia L7=, 7 I VEE. 7/VRBRDAR
# &% TOC(TOC-5000A,Shimadzu) % v T
E LT,
2.6 Cut,Ca2* D& H
., AU ARRELRIESN-T I VER, T
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NABORE, L2 BEF o pH # AW T
WHAM6(Windermere HumicAqueous Model,
Centre for Ecology and Hydrology) & Y
Cut,Ca?iBEZEH L7,
2.7 TBLM + BLM
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T T fould CuD U B RO EFE[], Kl
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(ML TPEAREERE Y 7  WHAMS (2 & > Tt
HEh3%BHEA 4 EEm/L]Th 5,

2.8 Cu EHEDTH
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3. R
TANE—RBTEBFT LA a2 T XYD
CuEfEE% BLM CEHEL/-bD% Fig. 1 1R
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&% TBLM CEH L7z D% Fig. 212777, Fig.
2 TIKLEBCEW o TH DI L b b,
H A OMERBEIIT YYD HEW,
4, B
T4NE—REREBEGRBRTO Cu THES
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A2y FTxy XY DOHEICRITD Cu EEE
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. SAEFEEBOR/NEFREAE—E LT,

W Z AW SERER N OBIIFETH 5
BT 4 —RBRTIIARRBEDLHEB T HRE
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(214th Meeting of ECS-The Electrochemical Society, 2008.10,Honolulu) * « « * Chu MX, Kudo H, Morimoto N, Iwasaki Y, Saito H
Bioelectronic gas sensor (bio—sniffer) for formaldehyde vapor.
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