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Research on Examinations in Mathematics

for Transfer Admission to Universities, Part T

Akira SErTon

We introduce the examiation questions in mathematics for transfer admission to universities to help
our students who prepare those examinations. In this note we discuss the questions on complex num-
bers and functions of complex variables set in the University of Tokyo.

(Keywords: Transfer Admision to Universities, Examination in Mathematics.)
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Targets of the Engineering Ethics Education

113

Koji KAWAKITA

Japan Science and Technology Agency (JST) has the “web-learning-plaza” since 2002, a useful and
free e-learning service for Japanese engineers. It holds the course on “Case Study in the Engineering
Ethics” now, which is highly recommendable to learn because it eventually covers the main targets of
the engineering ethics education, highlights the necessity of communication of all sorts and encourages
the professional pride (integrity) of engineers. But one thing to be regretted is its rough description of
targets of the engineering ethics education. They ought to have been described more in detail and care-

fully.

(Keywords: engineering ethics, e-learning, JST, communication)
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Enhanced Heat Conduction in Oscillatory Flow of Water through Capillary Tubes

Akihiro Saimizu, Yuki ToTANI

An experimental apparatus which has two reservoirs in different temperatures connected by a bun-
dle of straight capillary tubes with the inner diameter of 1 mm and the length of 120 mm and water oc-
cupied in the tubes oscillated by a piston of sinusoidal motion has been fabricated and experiments on
enhanced heat conduction by this apparatus with the capillary tubes and the same tubes with copper
wires inside have been carried out. To achieve uniform temperature distribution in each of both reser-
voirs, natural convection of water was utilized. The range of frequency of oscillation was 0.1 to 20 Hz
and the tidal displacements of water in capillary tubes were 50,100,150 mm. The obtained thermal con-
ductivity was 130 to 19000 W/mK.

(Keyword: oscillatory flow, capillary tube, thermal conductivity)
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Friction Characteristics of Micro Area
(1st Report : Effect of Friction Velocity and Normal Load)

Katsumi Fukupa, Mitsuo KoBayasHr, Kenji Suzukr,

Hirotaka Tsutsumr, Takahiro Iipa and Naoki Ozawa

This paper describes development of a low-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.

(Keywords: Parallel leaf spring, Friction coefficient, Tribology, Wear, Friction)
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Fig. 15 Photograph of glass wafer (Normal load 120mN,
Friction velocity 120 um/s, Area B)
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Performance Comparison between Motor Scooters Driven by LPG and Gasoline Engines

Jyo Suimura, Katsushi MATSUBAYASHI, Kentaro TsuTsul

In this paper, some performance comparison tests between gasoline engine scooter and LPG engine

one is described. They are the driving test on the public road, the constant speed running test on an
oval course and the measurement of performance by a chassis dynamometer. Gasoline scooter could
keep more than the speed of 40 km/h even when it ran steep uphill of Ohtarumi pass but LPG scooter

made driver's feel lack of power because of its low torque and the speed of less than 30 km/h. The dif-

ference of fuel consumption between gasoline scooter and LPG one was very little, and there were both
about 57 km/L. Fuel cost of LPG engine is approximately 2/3 times compared with gasoline one be-
cause of the difference of their prices. On the other hand, the generated horsepower of LPG engine was

2/3 times compared with gasoline one.

(Keyword: LPG engine, Environmental Protection, Fuel Efficiency)
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Comparison of Rapid Prototype Manufacturing Technology
Minami KIMURA, Shun SAKAMOTO

—IER L,

The cellular phone case was made for trial purposes by three methods that the epoxy resin molding
using silicon rubber mold, the laser beam machining, and were the NC miller processing, and externals
and the cost were compared. The merit of the epoxy resin mold tells the image in addition to the crea-
tivity's cheap, handy, and existing easily, and the size of the manufacture is additionally free. A laser
forming can mold the thing of complex shape in a short time, and the shaped article is a make near the
NC milling or any more. As for a laser forming, 37 times and NC milling increased by a factor of 43.5
when the epoxy resin molding was assumed to be one in the comparison of costs.

(Keywords: rapid proto typing, silicon rubber molding, laser molding)
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Table 1 Result of the questionnaire
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Fig.1 Mobile phone image analysis (2007)
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Fig2 Recommended mobile phone au-W31CA
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Fig.3 Design sketch of mobile phone with step button

Fig.4 Type B

Fig.b Type C

Fig.6 Type D
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Fig.7 Prototype design
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Fig9 Silicon rubber mold
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Fig.10 Clay models (left) and epoxy resin molded
samples(right)
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Fig.11 Painted epoxy resin sample
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Fig.12 Laser rapid prototyping machine
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Fig.14 Painted sample of cellar by laser molding

BN D £ 2 1 ZIER TRYE Lot v 7/ ~HEIR S
0. lmm BEAT CRYEFTRETH 0 BAITENCIL 0. Inm DEENTFHEL
fe. 7o ir— b CHEL O APBEEETO 0. lm &S TOE
ERERR LR TR, IS &1 L TR T

e at

3. 3NC 7/ AL BBUYE
Fig.15 27~ 3 NC 77 AMODELA MDX-40)(Z L0 Edng
BELT-.
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Fig.16 NC milling parts

Fig.17 Painted sample by NC-milling,
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Fig.18 Schismatic diagram of CFRP molding.

Fig.20 CFRP molding cellar phone parts.
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Table.2 Comparison of cost and price of samples.
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Method Laser moldi NC-millin .
molding molding | NUNE st T ich BB,
Price of machine
[yen] 0 35,000,000 730,000 Table.3 Result of the questionnaire.
. . .1 Epoxy Laser
Accuracymm] 0.5 0.5 0 Method . . NC-milling
Size[cm] No limit 28x28x20 28x28x10 molding molding
[yen/ke] ’ ’ ” Quality 2.6 4.0 3.6
Unit price of Button 3.6 3.7 3.4
manufacturing 0 3,500 300 Image of renda 3.5 4.0 38
[yen/h] Sliding mechanism 1.5 3.9 3.3
Total processing Total 13.6 19.8 18.0
21 17.0 513
time [h]
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A Study of Evaluation Model for Best-Mix of Power Sources

Atsushi Dor, Takuya SENZAKI

About half of the primary energy sources such as coal and oil used by Japan are converted into the
secondary energy source of electricity. When the first oil crisis occurred in 1973, oil supplied approxi-
mately 75% of the nation’s electricity requirements. The transition from the use of oil to nuclear power
and natural gas in the generation of electricity has made significant progress, and in FY 2005 these
were the major power sources, with nuclear power 30.8% and natural gas 23.7% of the nation’s electric-
ity. This paper discusses the evaluation model of best-mix of power sources in future in consideration of
the following three issues.

(1) Stable Supply : Japan’s energy self-sufficiency remains at the low level of around 4% (16% if nuclear
power is included).

(2) Economy : When crude oil prices increase and oil production reduces, Japan’s stable supply of elec-
tricity becomes impaired.

(3) Environment : We are also required to reduce emissions of CO; generated by energy consumption in

order to prevent global warming.

(Keyword: best-mix of power sources, stable supply, economy, environment)
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TMERH—1—Z No.338 I RUEDREL(2001.7.10 TLARYJ—R)I2&LD

http://criepi.denken.or.jp/jp/pub/news/pdf/den338.pdf
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2020 4.261 8.891 8.062 6.508 3.550 | 2.000| 5.555 18.9 23.4 | 13~16
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Analysis of Signal Precessing by MATLAB
——An Example of Transient Response on Electric Circuits——

Akira ITo

Signal processing is very important technology in the field of electrical engineering. This paper is
dealed with transient responce on electric circuits for signal processing using by a mathematical
method which is Laplace transform. The results are calcurated transient response on the high pass fil-

ter using by MATLAB.

(Keywords: Signal Processing, Transient Responce, Electric Circuits, MATLAB)

(XL ®HIC

ERTFONT T, FHOERE, EEERLR
COERZNETHILZEERENTHD. B
BB, T RS —F 4 A MMEROMEL
BN — REEROEEERLR EVRH D,
CHREIEIALEPSAMICHTLZY, BHOD
RE%2 B3 DOREEERICHERTSH .

% T, AHXTIIERERORMIGEREEE
FRAT B 72 3 DI IR A B —Er R RIS RIS O
T, WEN—FHETHDI 77T AEHREZERA L
Tl Bk~ B, BREIE UC, Biimim e s

ICHAL AT v TEBOBERER AN ENIZEE
CED LD RHABEREFICRD P E W) BIER
BRI B AR LA R e T, BT O
BFER, 777 AEHREE AV TERRORER
¥aRE URRESR~EERE L USEREE R

5. mEEEY S 77 AEHIE (Fast Inversion
of Laplace Transform Method, WL T FILT )
[1]-[3] Z AW fERIICH [4] T~z 22T
i3, BILZ2ONHF TV Iab—vay, T
W, EF V7, AR ETESHLDRTY
avta—4 Y7 y=7 MATLAB CKE
® MathWorks #:84) [5] W CEHE LRI
DNTIERS.

2. STSREH
B f(t) 777 AEHITRATERSNT
Wa.

F(s) = /000 f(t)e dt (1)
y+jo0
ft) = 5—715 /—. F(s)e® ds (2)

f@t) 2R, F(s) 2&B% LV, mEZED




-

BT T ALRR E VD, f(t) (RERISERR)
L F(s) ERRESIESEE) 78575 A%Ht
THBIEERETRADL S Icmikd 5.

f@) =L F(s) (3)
2.1 EXRERA~DER
BREEOREEN 21T O HE, BE MY
BRXEILTCTENEENTITL . MY FERROM®

BT T RAEREZHAWAZ LICLY, @BED
FRIEIZ LR CTU T OBMNLERH 5.

(1) 777 AEHRETEFRITEXNEE 2 2<
TR

(2) 777 AERETII—RMOKREREE R
O DN R BLEHRR.

77T AEBEOBENFREIE, 2D 3 FIE
THD.

(1) BIRE % 22/ b b @ER~S&T 5 (F
ZH).

(2) BEMTOMERDS.

(3) M TOMEFZEM~YERT S (¥
4.

— I B (1), (2) RFETH B, (3) 2RI
ThB. (3) #IFO I, UTFOFERSS.

(1) BmEEED. 2L, ERERCE#HSh
TWRNWEXIRETHD.

(2) BFEMEOEMHES. FTTAERMOFEERT
Bfr @ERROX (2) @ Bromwich F&43) #»
HIRO DR, BEFERD LEMCRD L, &
L THREITRD.

(3) BMEHNZITH. L2 OFERDHD.

50 RS R S MR et & (5 40D )

KWL THE, BREK~DT 75 AL
+ AL LTLER (3) 05 b, MlATasS
222N & 0 BHERER S 55 MATLABI6] %
B,

2.2 MATLAB &I

KX THWOIEES T 77 AEMETH D
MATLAB {22\ Ti~<%. MATLAB (v +Z
THBNEITNTAR, = T TRELES) X, K
[E ®> MathWorks #2355 - BR5E L TV 5 fEAE
Y7 o=7Thbd. £, TOFTHES I
TIIVIERBDERTLHS.

MATLAB %, MATrix LABoratory % lig L7z
bLDOTHY, THIEHE, ~7 MVER, 77 7R
SIKRAERRREDBERTAT IV ERFD, A4
TV K OBEMERERT /=N - aEa—T 4
VI ERE, BEL L COMELR>. MATLAB
ZRWS L, CE#ES FORTRAN & o7z fEsk
L0 b ERE CREBICRE
EBTEB.

NTurTIVIERE
HIERREZTTO

3 EXREROBEGESHEHF
45T b2 5 BERER (AN 28mF, B2
T 5725 miE B 25, mikiE
RN R A VR RS S OB BB S, &
WEIEER A ERET DL ) BRBREE b DT 4L
ZThHY, —RICASERASNLTVWD., EREHNO
ETE, AP SEFIC2 LT Y C [F, HA
Bz FNzA &7 &% L [H], #%5HEH R = 600
Q] BRI TS, BRELIZIUD 2%
B TET 2RI fo, HWTARIEE w. = 2r f.
EEz, BFEEEOEERTEROHEX (7] &



i - MATLAB 12 & 515 5 AL by 51

BAnwCaryFord bl 20 Z0EEZRDT.
R

L= @
1
e )

LUTF i Z omEi@idfs ks c 1 R/ b OB
27y THEBOBEEBER A S NHEIC, &£
DX RENEERENLEOLN D% MATLAB
CIXVERELERBRETHS. R1IITZZTHERAL
72 MATLAB 70275 - YA NTHD.

1: % SEBEBEERBORTY THE
2: fc = 20; wc = 2#%pixfc;...
% ENRERE, ENARRENDEE
3: R=600; L=R/(1.41421356%wc);...
C=1/(1.41421356%*wc*R) ;...
LER, AVEVR, AVTUYE
4: sysP=tf([L*C*R O 0], [L*C*R L Rl);...
% BB ERERROEEERDESR
5: t = 0:0.0001:0.2;...
% EHEBZIEE 05 0.0001 %A 0.2 B
T
6: y = step(sysP,t);...
% EEHUDRT v TEEHE
7: plot(t,y);...
% EHROREERRT
8: xlabel(’time[s]’);ylabel(’E2[V]’);...
% B0 x 8y BORM LERE
9: grid on
% EIZBREY REB DR FIEEEE
10: figure(1); print -deps fig20.eps...
% ElERTOR%E EPS 77 1 L TRHE

XK 1: MATLAB 7u 77 A« YA L

(FEGERERRER DA T v TIRE)

2 WLIERTEREL f. = 5 [Hz] OB @GS
WROBIERERETHS. KAl £ =0 [s] OFF,
HABE E2 =1 V] Th Y, ZOHEMOEE

L BITERNRA TR CRIBABE LTS
JSETRoTND I EMD, BEDESRS @
L, EERRSERESNLTND Z LR DND.
X 3 (LW REI SR fo = 10 [Hz], X 4 130T
B f. = 15 [Hz] , [ 5 ISHEBERE £, = 20
Hz] 0BA&THS. EHEREAE 2513,
X 2 12 AR TRUBRISERET & 72 0 @V ERE D
EERAPBBLTVAZ LBDNSE. ZORKE
225, MATLAB (& & v sigui@ R g & 0 Frik
BELLRDHNTNDZ LRbN5.

E2 [V]
(=]

A £
L

0 0.05 0.1 0.15 0.

time [s]
X 2: BigEIREIREEROBIERERE
( EWTEEE fo=5Hz )

E2 [V]
o
iS

S

0 0.05 0.1 0.15 0.

time [s]
X 3: FmiiEREIRE R OREIRE R
(TR fo =10 Hz )



52 FORU TS E S W M SR e T (B 40 (1) )

E2 [V]
o

S
J—

0 0.05 0.1 0.15 0.2

time [s]
X 4: miEaRRERE RS OBRERE R
(WS f. =15 Hz )

1
R e S
0.6 \
E 0.4
S 0.2 \
0
U
w04 0.05 0.1 0.15 0.2
time [s]
EIEGERAIE R A OB IE R R
(EWrEEE f. =20 Hz )
3. £&®H

AT, ERLEIZONT, FICERERE
DRSS E R & BT 2 7o D OB RE B —F
FERE RO =D ORFH—FIETHD 7T T A
EHEE B L fl 2R~z

BEfple LT, ERIFTHAREREERE
WA BAL AT v 7B OBERES AN SN
BEWCEDL I RBAEEREBEBIZR D E VD1
PR BRI DW T, MATLAB %48 - TEfERE R
ERLUEZ. BohERE»S, MATLABIZ X -

TR i IE BRI &8 OB IESERE S E L <K
LTS LHrc&E/z. Lz ->T, MATLAB
2k 2 ERERORFHGEMBITIAERL2FETD
LT Embhrol.

x

[1] Toshio Hosono, = “Numerical inversion of
Laplace transform and some applications to
wave optics” ,Radio Science,16,6,pp.1015—
1019, Nov.,1981.

(2] MH%F R, BT 77 AE# (1], EFEEF
&%, Vol.65,No.8,pp.849-854 (1982)

[3] HEEF R, BASIC IZ K2 ®EKT 7T AL,
$E37HAR (1984)

4] ik &, i T 77 AEHIEIZ X S EF0HE,
WRLESSEHMERIEHREE, 5 38(2)

% ,pp-63-66 (2007)

[5] £ HHI, MATLAB 7Yu 2 3J I 7 AM,
BEFEIE (2000)

[6] F"TH B3, v BE, MATLAB/Simulink (2
XBbh T WHIETIY, HLHAR (2001)

7] B &, 7 4 NVE OREEERIEDERS K
VY ais L5 BEER, AIEERLFEERR
V7%2 b, EBYRRIESEEMFERERL

SR (2008)

(FRE 2048 A 18 H = #)



PRl TSGR M SR Ze it % 40(1) %, 2008 53

Si HAPEHY % P IREED
KRRV B9 2t at v B B
WOR OE

The interpretation of statistics for peculiarity of
diffusible P concentration in Si

Masamitsu Yuca

In IC technology of production, it is very important to put impurities in a semiconductor. Especially,
when forming exact n-type area, it is necessary to study especially behavior of phosphorus diffused in
silicon. The diffusion state of impurities is determined by temperature, diffusion time, and the diffusion
coefficient. Therefore, if the differential equation about a substance being conveyed is solved, the con-
centration of impurities to the depth direction will be calculated from the silicon surface. In this case, the
solution to becomes like Gaussian or Complementary error function by an initial condition.

However, in diffusion of phosphorus in silicon, it may be in the strange state of not being in agreement
with a general solution, by temperature or diffusion time. Although the singularity of this phosphorus
behavior was reported from before, the cause to produce is not specified.

In this paper, silicon sample measured using SIMS analysis the data of inner phosphorus diffusion pro-
file was analyzed in detail, and the cause which singularity produces was considered. This time, phos-
phorus was diffused at 900 degrees in Si. When the sample was analyzed, the portion which is not in
agreement with the solution to appeared. The simulation was carried out using this profile.

As a result, it became clear that the singularity of phosphorus was brought about because the solu-
tion Gaussian and Complementary error function to appears by turns. Since impurities of enough were
shown in the shallow portion, it was set to Gaussian, and in the deep portion, impurities decreased, it
was in agreement with Complementary error function. As a result, phosphorus profile will show a sin-
gular point in the boundary domain in which two solutions adjoin. However, when diffusion time was
short, it also checked shifting from this tendency. From now on, the examination to this problem will be
required.

(Keyword: silicon, phosphorus, diffusion)
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A Support System Aimed at an Improvement of Sentence Making Ability
For Science Course Students

Masato Suzuki, Akiyo MATsuMOTO, Daisuke KiTAKOSHI,

Daisuke Tanaka, Mioka YaMaDa, Syo YAMADA

It is very important ability to make the engineering documentation for engineering course students.
Since there are a lot of rules should be obeyed in the engineering documentations and the students in
recent years are not doing the training to write the sentences according to these rules, it is very serious
that teacher corrects the students’ documents. Therefore, teacher spends the large time to checks of
the erratum and omission of a word, and can not comment on the point of an argument.

In order to assist the teachers and students, we have developed the software to check the rules
should be observed and to detect the incomprehensible sentences. It is available to make visible these
sentences to the way in the class chart of the object-oriented programming languages. In this paper, we
introduce our developed software and verify its effectiveness.

(Keyword: writing engineering documents, visible making sentences, parsing of sentences)
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Techno Girls : Present and Future Report in TNCT

Tetsuya Kojima, Noboru Axuzawa, Hideki Onno,

Kiyoshi Tsupa, Toshiyuki Aizawa

Since 2006, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) has promoted
the educational policy for supporting female students to choice the science careers. “Techno Girls”, pro-
posed and carried out by Tokyo National College of Technology in 2007, is one of the projects funded by
MEXT according to this policy. In this project, open seminars only for girl students in junior high
schools have been held once in a month from September through December in 2007. The purpose of this
project is not to increase the girl students in KOSEN, but to enlighten them on the pleasure of science
and to increase the female candidates for students and researchers in science and engineering fields. In
this paper, the results of this project are reported. Some plans for the future are also discussed.

(Keyword: open seminar, female students, educational project, science career)
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Improvement of Sterilization Performance of
Ozonated Water by Surfactants Addition

71
o w2
Noriyuki K1TAORI

Ozonated water is one of the most useful and important sterilizers, which are used in a wide-range of
fields. It has high sterilizing power even in very low concentrations and with various bacteria. However,
very large equipment is necessary in order to produce the ozonated water. Therefore, the development
of small-size appliances for synthesizing of ozonated water was investigated. Then, it was found that
this equipment was able to form ozonated water by electrolyzing the water directly using an electro-
conductive diamond electrode and a consumer dry cell. It is possible to make the concentration of ozone
over of 3 ppm and high sterilization performance on bacteria was shown. In addition, the additional ef-
fect of the surfactant for the improvement of ozone sterilization power was demonstrated. As a result, it
was shown that ozonated water with the surfactant has high sterilization performance under an un-

clean environment.

(Keyword: ozonated water, sterilization, diamond electrode, surfactant)
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Fig. 1 Overview of generator of ozonated water
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Table 1 Surfactants used in this experiment
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Fig. 2 Schematic of electrolysis equipment

Type Surfactant name Composition
Anionic Emal 20CM Polyoxyethylene alkyl ether sodium sulfonate
Poiz 521 Polycarboxylate polymer type surfactants
L Emulgen 1135S-70 Polyoxyethylene alkyl ether
Nonionic

Emulgen 108

Polyoxyethylene lauryl ether

Cationic Quartamin 24P

Lauryltrimethyl ammonium chloride

Amphoteric Amphitol 20BS

Lauryl Betaine
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Relations of surface roughness to wet characteristics

Shinya Suzuki, Akira Kikucur

Various phenomena are caused in the solid surface and the interface. In that, the phenomenon of the
wet is important as the phenomenon that is basic on the practical use side that a solid and a liquid inter-

face participated.

The phenomenon of the wet influences the solid surface roughness. Chose glass and acrylic as a solid
board and gave it a physical change and roughened the surface. Then, measured the surface roughness
of the solid board and observed the phenomenon of the wet of that.

(Keyword: surface, roughness, wet characteristics)
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An Introduction of Battery Technology for Students of Chemical Science
and Engineering and its Advanced Course

Hidenobu Suiro1sHL, Setsuko Kupo

The basics of electrochemistry for the estimation of battery performance were introduced to the 4th
year students in the Chemical Science and Engineering Department and the 1st year students taking
its Advanced Engineering Course, at Tokyo National College of Technology. For the 4th year students,
we introduced the basics of electrochemistry, basic measurement methods such as cyclic voltammetry
and potential-step measurements, and impedance spectroscopy. For the first year students in the Ad-
vanced Course, we explained the impedance spectroscopy and had the students perform an experiment
of the conductivity measurement for a Nafion membrane.

(Keyword: electrochemistry, impedance analysis)
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Observation of the D-D interactions in Pd using Raman spectroscopy

Ken-ichi Tsucuiva, Aya WATANABE, Shinnosuke ASANO,
Masao OzAKi, Shigeru SASABE
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Fig. 1. Scattering of laser light from lattice
vibration. Stokes and anti-Stokes scatterings
are called Raman scattering.
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In this study, optical phonons in deuterium storage Pd induced by D-D interactions were observed by
using Raman spectroscopy. This measurement was done for the sample completely sealed in a glass
tube cutting off the influence of the external air. In the measurement chamber of the spectroscopy, scat-
tered laser light from the optical phonons in deuterium storage Pd were detected and Raman shifts in-
cluding the information about the D-D interactions were obtained. If nuclear reactions are happened in
the sample, large changes of Raman spectra should be observed. However, they were not seen here.
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Fig. 2. Energy diagram of Raman scattering.
The thicknesses of the arrows roughly show
the population.

& T AT, MiFE: Pd CIXEARBALRFIC
1 BOAF L LIEFELRWCD, ZOK
TIRENIFEE— RDOLTHDZ LD
nNTng, L2508, FEE—NIT~<
NEETHY, IR LVRAIETE
R, ZHUTH L, EAKRE W L7z Pd i
EAREMOMAIERIC LY FEE— NI
ATHRFE—RFBIHEL, ZOFETKY
RIENTE B[1,2],

ABFFRIZRB N TTEKRFEZ TR S ¥ - Pd
DHFET x ) T < U HIETBRAT 5,
ZhiZ kY, EXREROMEERPER S
N5 &y, BERNZEISIZONTE
ENRWELRVED, BERZIEIZ
Fleishmann, Ponds DHFFEB3ICH & 3T 5 b
DT, PAD XD REKRREZREICHET S
ERFT T, ERENEREGEREITL
TH5HLDTHD, BIED L Z AFEMENE
WZ ERERHESNTEY ., BRI RIT b
TW5, LaL, BEBERRIETHDZ LD
FREIND D, ERECERME ORIE
bRETHD, AFEOFIEIC LT,
BWREIGETH-TH T+ /) U REEEZT
TI=r 7 MPEAETHITTROT, &)
ROBVWBRHATE D Z &SN 5,

2. RBAE
2.1 BEKFWE

Pd ~DEKFEWRIL Fig.3 IZRTH T R
ORI LV EREROCHESEEZAWT
1Tole, AT AITHME 99. 6% EAKETH
b, £, Pd & LCIIHEFPEEBROME
99.9%D b D&M L7z, Pd OFIRITHER
L IEIRT,

manometer

vacuum
m_vaguu

(a)step 1

manometer

(m) vaguum

(b) step 2

Fig. 3. Sketch of the deuterium storage
apparatus. (a) D, gas is injected into the
tube A. The pressure is measured by
manometer. (b) Then the cock IV is
opened and the gas is injected into the
tube C. The pressure is decreased due to
the expansion of the total volume of the
tube and to the deuterium storage into Pd
in the tube C. The storage rate is obtained
from the equilibrium pressure using state
equation.
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Fig. 4. Raman spectroscopy system (NRS-3100,
JASCO).

Fig. 5. Detection setup in the sysytem.
Deuterium storage Pd sealed in a grass tube
is put on the stage.

The conditions for the measurements are

following.
Exposure time : 50.00 sec
Integration times : 5
Objective lens : UMPLFL 20x
Excitation wavelength : 532.25 nm

Ne lamp is used as a reference signal.
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Fig. 6. The pressure of the deuterium gas in the
tube C as a function of the storage time. The
shape of the plate sample is 5x5x0.5mm, and
the average radius of the powder sample is
0.5mm.

1.0
o
©

0.8 o powder
o 0.6+
&
2 041°

02 plate

so 000 LA ad
0.0 L i J
1000 2000 3000
Time [min.]

Fig. 7. D/Pd atomic ratio as a function of the
storage time. The equivalent D/Pd ratios for
powder and plate samples are 0.90 and 0.14,
respectively.
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powder samples are 57 and 59 meV, respectively.
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Cyclic Voltammetry of [Fe(CN)s]>/[Fe(CN)s]* at
Carbon Nanotube Modified Electrodes

- Setsuko Kupo, Kenichiro Kosuect

It is known that the electrochemical properties of carbon nanotube (CNT) ensembles depend on vari-
ous factors. A parameter for the rate of electron transfer in cyclic voltammetry, the separation of peak
potentials (AE;), for a [Fe(CN)s*/[Fe(CN)s]* system was obtained at each of the glassy carbon electrodes
modified with three different CNTs. When the CNT suspension prepared in dimethylformamide (DMF)
was used for the modification, the AE, values were dependent on each person who did the experiments,
with a good repeatability for each of the three CNT modified electrodes. When the CNT suspension pre-
pared in DMF containing water was used, one of the electrodes showed Nernstien behavior and there-
fore fast electron-transfer kinetics. These results have been discussed.

(Keywords: carbon nanotube, modified electrode, cyclic voltammetry)
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The name of the journal has been changed from “Research
Reports of Tokyo National Technical College” into “ Research Reports of
Tokyo National College of Technology” since the 1984 issue.
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