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Toward the Development of International Internship Programs based KOSEN Coop Education

Shoichi MIYOSHI and Makoto ICHITSUBO

Abstract: This paper introduces that The Institute of National Colleges of Technology, Japan (INCT) and Ibaraki National college

of Technology have jointly developed International Internship Program.
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An analysis of how hot water in a beaker cools down : a challenge to “Physics Challenge”

Keiichiro TASHIMA, Hitoshi MINAKAWA, Akira MORIWAKI, lori YANOKURA, Takuya YAEGASHI,
Kasumi ICHINOHE, Yuta TAKAHASHI, Yuta ASHINAZAWA, Hiroshi IGARASHI,

(7 VAL, L AKREER )

Abstract: Heat energy can transfer from hotter to cooler objects in the following three ways: conduction, convention and radiation.

In addition, fluids in containers can be cooled down because of vaporization as well. In this experiment, we analyzed how hot water

in a beaker cooled down, measuring the quantity of thermal energy in each case, namely, conduction, convention, radiation, and

vaporization.
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Figl. The relation between time and the change of water
temperature when we pour hot water in the beaker.

(-=-water temperature [°C] {the actual measurement})

{water temperature...100[°C] ~room temperature,
without lid, T,,=23.0[°C], Ty=97.0[°C]}
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Fig2.The showed graph that Figl’s graph and the Figl’s
approximate curve of index as temperature to logarithmic
axis.
(*** water temperature [°C] {the actual measurement},
— the approximate curve of index)
{water temperature:--100[°C]~room temperature,
without lid, T,,=23.0[*C], T¢=97.0[C])
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Fig4. The relation between time and the decrease of mass
in a minute by evaporation in hot water.
(+++ decrease of mass in a minute by evaporation[g])
(water temperature---100[°C]~room temperature,
without lid, T,,=23.0[°C], T,=97.0[°C])
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Fig4. The appearance of beaker that shut tight of vertical
with styrene foam. This can prevent from vaporizing and
scatted and lost of out of beaker by insulate of vertical and
out of inside space of beaker.
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FigS5. The relation between time and the change of water
temperature when we pour hot water in the beaker that
shut tight with styrene foam.
(---water temperature [°C] {the actual measurement})

{water temperature---100[°C] ~room temperature,
lidded beaker, T,,=23.0[°C], T,=97.0[°C])
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Fig5. The showed graph that Figl’s graph and the Figl’s
approximate curve of index as temperature to logarithmic
axis.
(- water temperature [°C] {the actual measurement]},
— the approximate curve of index)
{water temperature--100[°C] ~room temperature,
lidded beaker, T,,=23.0[°C], T,=97.0[°C])
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Fig7. The state of this experiment. The vessel on the left
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side is made by copper, on the right side is beaker. We put
both vessel on the electron balance and measured the

change of mass and hot water temperature at the same

time this experiment.
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Table3-1.The indication of the electron balance when we
put the weight on the electron balance. The left side table
is FX-1200i, the right side table is LIBROR EB-330S.
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50| 50.017g]| 50.00[g] 50 | 49.99[g]| 49.99[g]
100 {100.017g]| 100.00[g] 100 | 99.98[g]| 99.97[g]
150 [ 150.02[g]] 150.00[g] 150 | 149.96[g] | 149.93[g]
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F = plg

TERIND, BB, EROEEITKBEKIEF CEULEZE R
ELRIRZRD, BRMERR]1Z AW TEROBEE R
Too UUTIZOICE B L 25O ESOZEEE
FREEOERROTNORFREER LI-RERT,

®3-2 BALLPIAHENDESOFEELE
Table3-2.The expected change quantity of the weight’s
weight by buoyancy.

28R [2010/1/5(0k) 2010/1/6(7k)

B =2[g]|(1004.0[hPa]  10.5[°C])[(1001.5[hPa] 13.8[°C])

[
50 0.007816[g] 0.007721[g]
100 0.01563[g] 0.01544[g]
150 0.02344[¢g] 0.02316[g]

% 3-3 AWEEFRFIBELHOBFXBEOERT.
L DFERH FX-1200i, FTDOFEAH LIBROR EB-330S TH %,
Table3-3.The indication of electron balance when we put
the weight on the electron balance. The upper table is
FX-1200i, the lower table is LIBROR EB-330S.
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RO |2010/1/50K) 2010/1/6(7)
% 8[| (1004.0[hPa] . 10.5[°C])|(1001.5[hPa], 13.8[°C])

50 50.00[g] 50.011g]
100 100.01[g] 100.01[g]
150 150.01[g] 150.02[g]

R0 [2010/1/50x) 2010/1/6(k)
B 22| (1004.0[hPa]. 10.5[°C])|(1001.5[hPa]. 13.8[°C])

50 49.99[g] 50.00[g]
100 99.97[g] 100.00[g]
150 149.95[ ] 150.00[ ]
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RELTEZLBNDLDE LTI, KFEBKRDOBEE DR
ERREE L ThITFons L Bbhsd, £z, FX-1200i
DI EEEBPINTEY | EREICKENHE 5 0l
LT LIBROR EB-330S DI D 1IAK RN TR,
ZDTHO RN LT RRICT NI E b B 2
55,

L LARBNLFRROTIIULZ OERICKE R EE K
FETHOTEHRNWEEZZ, ZNHDORFEEMFH LT,
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Fig8. The relation between time and the decrease of mass
by evaporation when we pour hot water in the beaker.
(— the decrease of mass|g])
(water temperature"'80[°C]~r00m temperature,
without lid, T,,=23.0[*C], T,=79.0[°C])
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(KiR...80[°C|~ =R, &% L, T,=23.0[°C], T(=81.2[°C])
Fig9. The relation between time and the decrease of mass
by evaporation when we pour hot water in the vessel
made by copper.
(— the decrease of mass[g])
{water temperature...80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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Fig10. The relation between time and the escape of heat by
evaporation when we pour hot water in the beaker.
(— the escape of heat by evaporation[J])
{water temperature---80[°C|~room temperature,
without lid, T,,=23.0[°C], T,=79.0[°C])
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(KEB...80[°C|~E:B. &% L. T,=23.0[°C]. T,=81.2[°C])
Figll. The relation between time and the escape of heat
by evaporation when we pour hot water in the vessel
made by copper.
(— the escape of heat by evaporation|[J])
{water temperature...80[°C]~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C]>
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Figl2. The relation between time and the escape of heat by
radiation when we pour hot water in the beaker.

(— the escape of heat by radiation|[g])

{water temperature...80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=79.0[°C]}
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(KiR...80[°C]~EiR . &% L. T,=23.0[°C], T,=81.2[°C])
Fig13. The relation between time and the escape of heat by
radiation when we pour hot water in the vessel made by
copper.

(— the escape of heat by radiation|[g])

{water temperature...80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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Figl4. The relation between time and the escape of heat by
conduction when we pour hot water in the beaker.

(— the escape of heat by conduction[J])

{water temperature...80[°C|]~room temperature,
without lid, T,,=23.0[°C], T,=79.0[C]>
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Figl15. The relation between time and the escape of heat by
conduction when we pour hot water in the vessel made by
copper.

(— the escape of heat by conduction[J])

{water temperature...80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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— The approximate curve of index(evaporation) F5 & LI #R(ZU1E)
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""" The approximate curve of index(conduction) 5 HUALIRIR(TE)



12 /I

B16 JBEE—HD—ICANT-BFOD. B & BE £ 3 HEh
ELTERBEERICETIROXTDIS 72D
BEGELIBRE L HICR LT ST

(IKiB...80[°C|~ =B &% L. T,=23.0[°C], T(=79.0[°C]>
Fig16. The showed graph between time and the escaped
heat at each movement way of heat and approximate
curve of index as heat quantity to logarithmic axis when
we pour hot water in the beaker.

{water temperature...80[°C]~room temperature,
without lid, T,,=23.0[°C], T=79.0[°C])
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Figl17. The showed graph between time and the escaped

heat at each movement way of heat and approximate
curve of index as heat quantity to logarithmic axis when
we pour hot water in the vessel made by copper.

{water temperature...80[°C]~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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Fig18.The relation between time and the quantity of

escaped heat at each movement way of heat when we pour
hot water in the beaker.

{water temperature:*80[°C]~room temperature,
without lid, T,,=23.0[°C], T,=79.0[°C])
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(KiR...80[°C|~ =R, E% L. T,=23.0[C], T=81.2[°C])
Fig19.The relation between time and the quantity of
escaped heat at each movement way of heat when we pour
hot water in the vessel made by copper.

{water temperature---80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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Fig20.The relation between time and the percentage that

quantity of escaped heat at each movement way of heat
when we pour hot water in the beaker.

{water temperature'"80[°C]~r00m temperature,
without lid, T,,=23.0[°C], T,=79.0[°C])
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Fig21.The relation between time and the percentage that
quantity of escaped heat at each movement way of heat
when we pour hot water in the vessel made by copper.

{water temperature---80[°C] ~room temperature,
without lid, T,,=23.0[°C], T,=81.2[°C])
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TableS-1.The percentage of the quantity that escaped heat
at each movement way of heat at every 10 minute in

beaker.

\ ShisB Rk 3|Bst s BN LB |ERIL LD |EERLLB[2H0

B Rmin [BORFD|BOKTO ROXFV|ROZFO [BROET I |BOKT0|BROKT )

BIE %] B %] Baw
10 6881 4897 3775 26.87 33% 1417 14052
20 3091 2176 2581 18.17 8526 60.03 14203
30 1715 3155 1866 34.34 1853 3411 5435
40 1038 25.80 1440 35.80 1545 38.40 4022
50 7445 2330 1108 34.67 1343 £.03 3195
60 5414 24.51 872.2 30.48 795.4 36.01 2209
- KHAAH] 14030 32.55 11640 27.00 17440 40.00 43120

£5-2 HHUOBFHRTI0FZLICERBHERORD
RFOBEERDE-R

Table5-2.The percentage of the quantity that escaped heat
at each movement way of heat at every 10 minute in the

vessel made by copper.
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""""" The percentage of lost heat by radiation #8512 &2 ZhM % 1T DEIE[%)
The percentage of lost heat by evaporation KL=k BEDkIT DE|E[%]
""" The percentage of lost heat by conduction {ZEI1Z& 5 ZAD k1T DEIE[%)

10 6159 49.00 3077 24 6125 48.56 12592
2 3091 39.89 2253 290 4446 5121 7762
30 1827 37 1723 3.18 341 63.05 1
40 1241 3231 138.7 3.60 2467 64.08 3847
30 902 2.13 113.0 3.64 2088 07.22 3103
60 654 2173 93.8 3.97 1616 68.30 2364
—ERAH 13900 39.61 1031 2.99 20140 5139 35090
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An attempt to make an electric pot, suitable for the summit of Mt. Fuji

Tori YANOKURA, Akira MORIWAKI, Takuya YAEGASHI and Yoshihiro OKUYAMA

Abstract: A conventional electric pot does not stop heating until reaching 100 °C which is the boiling point for water at 1

atmosphere. The boiling point on a high mountain (like Mt. Fuji) decreases with a corresponding increase in altitude, because

barometric pressure decreases. In the case of Mt. Fuji, the water boiling point is about 88 °C. We developed a remodeled electric

pot with a temperature control function set in 1 °C gradients; not 5 °C we tried to test it at the summit of Mt. Fuji.
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Fig.1 A Mt. Fuji weather station’s sketch.
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Fig.2 Increase in water temperature to boil water using a

conventional electric pot at 1 atmosphere.
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Fig.4 Variations in the weight of water using the conventional

electric pot after boiling water at 1 atmosphere.
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Fig.5 Variations in water temperature occur in a conventional

electric pot with set temperature of 75 °C atl atmosphere.
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Fig.6 An experiment scene at the summit of Mt. Fuji.
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Fig.7 Using the conventional electric pot, the variations in the
water temperature before and after boiling water at the summit
of Mt. Fuji
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summit of Mt. Fuji.
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A trial of science education at the summit of Mt. Fuji

Takao MATSUZAWA ', Akira MORIWAKL, Tori Y ANOKURAZ, Takuya YAEGASHI, Rie MATSUDA,
Megumi SEKINE’, Rikako HINOKI", Masato YAZAWA®, and Hiroshi YASUDA®

Abstract: We performed a trial of scientific education,  at the summit of Mt. Fuji, the highest point in Japan. The ~ environment, on the top of Mt. Fuji is

somewhat different from that of usual living space. The following tasks were assigned; measurement of secondary cosmic rays(muon); observation of

intensities of ultraviolet light; measurement of boiling temperature of hot water; observation of shape of flame of candle; measurement of saturation of

peripheral  oxygen (SpO,), and so on.
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Fig.1  Barometric pressure at the summit of Mt. Fuji,
during July to August in 2009[7]
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(2) &3 Airtemperature at the summit of  Mt. Fuji

WS Tra B (RUE) 25 [km] B5R-4555) 6 [(C) FA3HE
RV o2 e D, BEEMER (9] THRDE, KEREHERS, ICAO 12
HERREVDET AHDHY, B 11 [km]ETOXFHREDORLRORIR
ZALEIT 6.5 [Chm]&d%, Wikipedia TIZFIZFELL, [ZooFEYE
IR L CoSE 101.3[kPal T, SR 15°C. KIREER
1365 ['C/km] ThH2, ZOREEILEE 11 [km] FTHEX, T2 THEA
1% 22.632 [kPal, RiRIT-56.5 [ClETHLIAAL TN, BE 12
kmlZ B2 25 7= BRI TE —EE2D, 1 LTSI TND,

WHROIREN D070 | RO R FCeu LI, WimiE b
DET INVOZEEEIE 3 R0 b0 bbb,

2009 47 H~8 ADE-LILTEORIE CF4), i, 5l 1%, 54

JT7—2—Z8ud, ®2 OIS Thorz, ZOWIMOEERIRT S
A CHEECTH-T,

i)

= T EeRd
in

o8

i

Air temperature

u u AN) U L) al [=1l) ‘u

Date in July HA{=t (7 H¥#%ED
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during July to August in 2009 [9]
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Fig. 5 A sketch of Mt. Fuji weather station
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Fig. 6 Flame of candle at the summit of Mt. Fuji
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Fig.9 An experiment scene at the summit of Mt. Fuji.
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Fig.10 Using the conventional electric pot, the variations in
the water temperature before and after boiling water at the
summit of Mt. Fuji
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Fig.11 Using a retrofitted electric pot with a temperature
control function for each 1 °C rise, the variations in water
temperature are shown before and after the water was boiled
at 88 °C at the summit of Mt. Fuji.
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The nuclear fission in a nuclear reactor in one year.

- The estimation of the amount of used nuclear fuel, using public data. -

Akira MORIWAKT ™, Keiichiro TASHIMA ™, Keita SATTO* Jori YANOKURA*,and Yasuhiro OKUYAMA

Abstract: Nuclear power plants in Japan have played a major role in energy production. However the nuclear fuel cycle has not yet

overcome that many problems. We tried to estimate the trend of nuclear fuel waste. In addition, we took a look at the measurements

involved in nuclear waste. This is one of the research reports by the Radio Club, about spent nuclear fuel in Japan.
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Table 1

nuclear plant in Japan

£1 BARIZH1TZBWREIRTHEERDY S L2350 7ME

Concentrated level of uranium 235 of BWR type

REM4A MERTIFDe] [EE IR [%]
BAERFHRE HBEFEZ 2.2 34
BAREFHERE HE1S 2.2 34
HIiEH Z)INE 23 35
BidESD )25 25 35
HILEH Z)II35

HiEAH BEls

HREN EEE—1 2.1 34
HEEDN BEE—2 2.2 3.6
HREN EE%E—3 22 3.6
HEEN BEE—4 2.2 3.6
HREN EE%E—5 22 3.6
HEEN EEE—6 2.2 34
HREN EEE I 2.2 34
HEEDN BEE2 2.2 3.4
HREN EEE=3S 2.2 34
HEEN BEE_4 22 3.4
HREN AR N1 22 3.4
HEEN RIS NI 2 2.2 3.4
HREN FRUE N3 25 3.4
HEEN HRUE X 14 25 3.4
HREN FEUE N5 22 3.4
HEEN FEIE X6 2.6 3.5
HREN FRUE X7 26 35
HEE A ERE 25 3.6
hEE A EF2E 23 3.6
HEE AN EMSE 2.2 34
FERE S ER4E 2 3.4
FEE S ERSE

LEEEH SE1E 24 3.6
LBEE B EE2E

FEEAN BiR1E 2.09 3.4
FEEAN BEiR25 2.2 34
EH{E 2.27 3.46
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Table2 Concentrated level of uranium 235 of PWR type nuclear plant

in Japan
£2 BARIZHITEPWRERFHREHD S 2 235DBMEE
REHB TR ARE %]

1 2 3B IF L [%]
tEEED hi=k=s 2.27 3.03 3.4 3.4
tEEE =25 2.27 3.03 3.4 3.4
|BSFEE S Eiak=4 223 3 34 3.2
|EFEES 2.3 3 3.4 35
BAFEE S 2 2.7 3.4 34
BAFEE S 2 2.7 3.4 34
BiFEE S 2 2.7 3.35 34
EsFieowal 2.1 2.6 3.1 4.1
EsFiESwal 2.1 2.6 3.1 4.1
|BiFEE S 2.1 26 3.1 4.1
\EFEEH 2.1 2.6 3.1 41
BiFEE S 2 3.5 4.1 4.1
BAFEE S 2 3.5 4.1 4.1
MEEH 2.27 3.03 3.4 3.4
MEEH 2.27 3.03 3.4 3.4
HEH 2 35 4.1 3.6
AMES 2.27 3.03 3.4 4.1
AMEH 2.27 3.03 3.4 4.1
AMEH 2 35 4.1 4.1
NINEAH 2.1 3.5 4.1 4.1
NINEA 2.1 2.6 3.1 4.1
NINEAH NHN25 2.1 2.6 3.1 4.1
BARFHHEE HE25 2.1 2.6 3.1 4.1
Fi{E 2.12826087[ 2.95565217[ 3.458696 3.8

FTRLICT DR TIFEEIND Y 7 L 235D ED il C
WD, ZHUTEEN99SHER F TOT —4 L STz
D199SFLIFR TR SN R I BN DN TRt S T 7z
VY, RIOPEERFHFLE D O, Hiff SIUTED RS Tl
T BSORKEETH D, BEHPLEWD O, B L < i S ok
BIOD Z L 23500ERE Th 5, F2OIHEAL, 2, 3IFRLOREHE3D
WONT BB DEER DT T L 235DWMEE T D, BURFINT, 31
LRICTHD, AlEl TAMERGEAIZIRE R DB I TERF Lo
77 V235O A IV, EAUSTEA L, 2, 3ROWEERIFLII OV
T, JUHBEIFLOT 7 L 235DFMEE L E LD T2 b Th D, &
[EPWRE, BWR FBLZHZFHUT W TEERIFLNCIIT D 75 L2350
IHEEE O ARKeDT=, ZOfEiL, BWRENI3 46 CIEHEF =L+
0.087[%]. PWRMI3.8 CHHERZAL T 036 [%] Ch o7z, A ED
FRET B, ABWRAIIBWRA! & [F] UIEHHZ LT, APWRENIPWR
UL R CIHERE S LT, SR/ 8@ osF el i) LF,OfH, JRA715%
TERTORBR A BN T ABD BB O & 72 %, UL, #FATHD)
Y DR —DfER DT, FPUITNEIY 12D
BTN —ERESH QN D, FERATKFATIFEEHR OB,
R, BGEROBEME A7~ T,

5 FLD LAENN OHRITTWD OB 55, ZiuL RT)
31 DOF—HRI995EE T LAVR DI 1995ELIR C R SR
FIPBEEFTOT — X D5ffi> TR T D, Z DRI HPWROE
ZhRDOTENEIF34.24 [%]. BWROEGHRDFHHEIT34.01 [%] 720
DD, Lo TPWR, BWRE BEGIRITIEE AL EEDHT
AIENEF R COFAIFEEFT CTHEIRD B34 (Y] LAUE LTz, 7D
(ZF 2 N T2 b DIZ10034Z N T AUSIET LB D B3R D i D,

A PEEIR TR SR LT O X —EFH LT D
0, T L FEENT XD DO T, BENELITTTH D,
1 [T BRI 2B EE, B e =3/ —O% A Bk
O THI,

Table3  The table of PWR nuclear plant of heat output, electronic

output, heat efficiency

#3 PRERFHREROMHEA. BRHN. $8hEOE

HEMA gAMWW |BRH AIMWI [ BEER%]
tiEEEH b=l k= 1650 579 35.09
tiEEEH H2E 1650 579 35.09
EFEESD ES L 1031 340 32.98
EFEE S ER2E 1456 500 34.34
BFEE S Epikh=s 2440 826 33.85
BFEES BiE15 2440 826 33.85
BFEESN =iE25 2440 826 33.85
BFEES 2iE3E 2660 870 32.71
EFEE S EiE4S 2260 870 38.50
EFEE S XER1ES 3423 1175 34.33
BFEES KiR2 5 3423 1175 34.33
BFEES KER3H 3423 1180 34.47
BFEESN KR4S 3423 1180 34.47
MEEH FEHIE 1650 566 34.30
MEESH BH2E 1650 566 34.30
MEES FEAHIE 2660 890 33.46
NINE S b2 ks 1650 559 33.88
NINE S ximes 1650 559 33.88
AIMES %iE3E 3423 1180 34.47
RIMES %iE4s 3423 1180 34.47
AMEH AT 2660 890 33.46
AMEH JNA2E 2660 890 33.46
BARFHEE HE2H 3423 1160 33.89
TEHE 34.24

Table4 The of BWR nuclear plant of heat output, electronic

output, heat efficiency
&4 BIRERFHEEFROML N, BN, #HEOR

HEME B AIMW] | BRI AIMW] (BAShEE(%)
BARRFHRE HimE— 3293 1100 33.40
BAREFHAHRE BE1E 1064 357 33.55
HLEH Z)E 1593 524 32.89
HLEH ZJI2% 2436 825 33.87
HEH Z)II3E

HIEH BEIE

RREN EEE—1E 1380 460 33.33
RREEN EEE—25 2381 784 32.93
RREEN EBEE—35 2381 784 32.93
RREEN BEE—45 2381 784 32.93
RREN EBEE—55 2381 784 32.93
RREEN EBEE—65 3293 1100 33.40
HREN EEE 1S 3293 1100 33.40
HREN EEE 25 3293 1100 33.40
RREN EEE 35 3293 1100 33.40
RREN EEE 48 3293 1100 33.40
RREEN TIN5 3293 1100 33.40
RREEN HRENFI2 5 3293 1100 33.40
RREEN RSN FI3E 3293 1100 33.40
RREEN RIS NF4E 3293 1100 33.40
RREN FHIB NP5 5 3293 1100 33.40
RREN THIENIFI6 5 3296 1356 41.14
RREN THIENIF 75 3296 1356 41.14
hERES RS 1593 540 33.90
HEED RS 2436 840 34.48
HERE D R3S 3293 1100 33.40
FEED EE4S 3293 1137 34.53
FEED JEfE5 S

JLEEE AN HFE1E 1593 540 33.90
dLEEEH TE2E

PEED BRI 1380 460 33.33
PEED BiR25 2436 820 33.66
THE 34.01

E[J] = m[kg]c[m/s]*

O BEEMIZ OV THELS &
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Fig. 3 The estimate of installed capacity (A The case of nuclear
plants are replaced and prolonged —The case of nuclear plants are
prolonged without replacing)
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Table S One reactor core fuel of each nuclear plant site and fuel for one

substitution of each nuclear plant site
&5 BRTHARERYA LD 1AL, 1 REIOBRKRE [RFHR
Bl [LHDHeV5EHE

Ehs FED [1REBS 1FELSOBRHEEIR(TRFAIDOE

[tu] [tU] BHTEE DIVERE
LEEEH A 100 30 3 97
HILEAH Z)I| 260 60 4 159
R®ILEH 3t 130 30 4 0
HREES EEE— 580 150 4 576
HREES EEE 520 140 4 528
BREEHN FEE X3 960 250 4 960
FEESD R 570 140 4 440
LEEH =8 210 50 4 63
BFEE S E 160 50 3 160
BAFEE S =i 290 100 3 288
BEFEE S N 360 110 3 350
PEESD BEiR 170 40 4 164
MEESD #'AH 170 60 3 168
AMEH X 270 100 3 274
AINEH JNA 140 50 3 144
BARFHHEE [HE 140 40 4 141
BARFHRE [FEHE_ 130 30 4 131
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Fig. 4 The relation between the nuclear fuel of one reactor and the
amount of all installed uranium fuel—Approximation straight line, AAll
amounts of uranium loadings)
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Table 6 Managing capacity for each installed capacity for each site for
10,000kW
£6 Y4 FITED1H KN DRIFREESH-Y DEERE

EEAE[t] (RESE(FkW][EHEESE(t]
dtiEEEHAE 420 115.8 3.63
EE A wk-d]l 790 2174 3.63
RAELRE 230 110 2.09
RRENGEEE— 2,100 469.6 447
BERENEES = 1,360 440 3.09
HEREDHBIGNH 2910 821.2 3.54
&R R 1,580 488.4 3.24
LEBEHEE 690 189.8 3.64
BFEENEE 620 166.6 3.72
BEEENEE 1,630 339.2 481
BAFHEE O KR 1,900 471 4.03
FEEHSIR 600 128 4.69
METHFEH 930 202.2 4.60
hMELKE 1,060 34738 3.05
NINEAIIA 1,140 178 6.40
BXRRFHOFHEEHE 860 151.7 5.67
BARFAOFREREE 410 110 3.73
£5119,240 19,240 4946.7 3.89
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Fig.5 The graph of total amount of capable storing of used nuclear fuel
ayear (— total amount of capable storing of used nuclear fuel)
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the total amount of available storing and total amount of reprocessing in
the case of 1600[t] used nuclear fuel are reprocessed a year since 2030 in
japan(—total amount of available storing and reprocessing, M total
amount of used nuclear fuel)
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Trial product of reactor simulator made by students (PWR)

Rie MATSUDA, Yuri KAWAKAMI, Akira MORIWAKI,Keita SAITO,lori YANOKURA, Takuya Y AEGASHI and Takao MATSUZAWA

Abstract: We answered a challenged to design a program that can estimate various parameters concerning a typical nuclear power

plant: From thermal power,

way to find tendencies and rules of all data. In analysis process,

reactor type(PWR / BWR), and frequency of alternating current power. Simple calculation was an easy

we find some tendencies in which a parameter has direct connection

with thermal power, or, it has a connection with another factor, besides thermal power.
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Table 1 Generating Capacity of Nuclear Power Plants in
the World in operation by Reactor Type. As of January
1. 2009.
=1 FRAOEADOFRFHAXKERESE (Eixd)
(VaRERKHEAH, 2000F 1 A1 BIBE]

K H B EREH T LWGR 1250.0 320 | 97.06
H A4 GR 170.2 2.74 99.80
g FR 74.0 0.19 | 100.0

&t 39044.4 | 100.0

Table 2 Number of Nuclear Power Plants in the World in
operation by Reactor Type. As of January 1. 2009.
=2 FRAOEAOFERFHAHKERE (Eizh)
(FFIFEE, 2009F 1 81 8REND

L) | BEG%) | BRiH%)
IR ASF PWR 264 61.11 61.11
RS KB K JF BWR 92 21.29 82.40
H/KIF HWR 44 10.19 92.59
K ENRENHCELT LWGR 12 2.78 95.37
77 AHF GR 18 417 99.54
EE FR 2 0.46 100.0

ARt 432 100.0

Table 3 Generating Capacity of Nuclear Power Plants in
Japan in operation by Reactor Type. As of January 1.
2009.

3 FRAOBRODEFARERESE (E&d)
(VaRE&RKHEAH, 2000F 1 A1 BIBE]

BT HE Bt
(10MWe) (%) (%)
AT 7K 5H PWR 1936.6 40.40 | 40.40
B K B4EE K 7 BWR 2856.9 59.60 100.0
&t 7493.5 | 100.0

BT HIE Bt

(10MWe) (%) (%)
TNEKBUEE K IF PWR 25559.0 65.46 65.46
B K B4EE K 7 BWR 8704.8 22.29 87.7
EKIF HWR 2385.9 6.11 | 93.86




42 T L SR A R il (545%5)

Table 4 Number of Nuclear Power Plants in Japan in
operation by Reactor Type. As of January 1. 2009
x4 FRAOBERORERFHREERE (EiExd)
(RFFEZ, 2000F1 81 BRAEND

B %) | A% | RE®%)

INEEARBLZ SR PWR 23 43.40 43.40

IR B K JH BWR 30 56.60 100.0
At 53 100.0
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3. BITHR B

3. 1 F1ERE T - 12ERE - £8FE
Table 5 Average, Standard deviation, and Volatility of
nuclear reactor parameters (PWR)

®5 REFF/NFA-FDTY - BERE - THE PIR)

INTGA—H ¥ FEHEAR 22 YR UES
Z4 I IMW] 2476.870 788.350 0.318
BRI MW] 842.000 270.434 0.321
WHEET] 157.000 0.000 0.000
[kg/em’g], E$Kk
WEFNBE A D | 287.652 2.014 0.007
[C]
WEFNBEE M O | 322,783 2.044 0.006
[C]
WEA T 44317 12.731 0.287
- [10°t/hr]
(i e Y 0.127 0.035
DA X [m]
FEHE AL | 2.942 0.384 0.1305
o S A B [m]
TEA XA EHA | 3.424 0.085 0.025
Gilzd
2T ¥R | 68.261 17.22 0.252
[t]
SR BN R 504130.435 | 28068.592 0.056
[kcal/m?h]
" Ly MER 8.716 0.562 0.064
Bt [
| vy rES 10726 0.852 0.079
[mm]

43
U - 235 s | 2.956 0.344 0.116
WIEETTIF L[ %)
U - 235 e | 3.691 0.345 0.093
Jivg=S CHW L2y
SERIRBERE | 25.77 3.706 0.144
WIEERTF L
[GWD/tU]
SEHIRBEEE /| 35.600 4.695 0.132
SO
[GWD/tU]
BB | 45.731 7.380 0.161
Vs [kW/m]
ek S| 10.083 0.623 0.062
[mm]
WeEkIES | 0.594 0.026 0.044
L [mm]
WBM % | 343.739 12.552 0.037
il 5 R [°C
WRHESTR S | 155.435 29.683 0.191
1 e e
WRBHEAR /| 244.261 44.768 0.183
PRBH RS
BEMESTR/ | 36228.696 | 12440.369 | 0.343
BORHBE SR A
WEHEERIE S | 3.633 0.127 0.035
[m]
WRHELTR /| 4.068 0.125 0.031
WEHE SRR
[m]
IREMEA R K | 1872.174 90.099 0.048
B BIRE[C)
fl ke s | 43.182 11.578 0.268
e
BEEN 175.000 0.000 0.000
B [kg/em’g]], E %
L | BEHREC) | 343.000 0.000 0.000
I s
g | ERERERY | 316435 69.209 0.219
7] 1 =
CT| EBERE 2R | 12239 0.795 0.065
'ﬁ“ [m]
EEFENE | 3.892 0.437 0.112
[m]
E WA (E721E | 19960.87 866.638 0.044
| R mR
%
?\[\J [t/h]
| MER AR | 38426 9.616 0.25
i [t/h]
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RIS | 2.957 0.825 0.279
TS %
RIS | 78339 3.300 0.042
FHIE A /MR
J [kg/em?g]
T | AmssAR | 175.000 0.000 0.000
vl HIE A/
w [kg/em’g], E$Kk
H | rawks/ 5 | 3423.652 220.034 0.064
| BEARRAE
M| magEER S E | 20439 1.323 0.065
| mehE S A
fs [m]
RIS/ 15 | 22.063 0.657 0.030
EE S [mm]
RIS/ R | 1.279 0.032 0.025
EVENE [mm]
Har—ry/ | 842.043 270.388 0.321
H I MW]
war—ry/ | 1773913 86.431 0.049
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é‘ s—t v AR | 56.100 2.909 0.052
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% Eas—ErA | 271.022 3.275 0.012
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[kVA]
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BEHES (NE) | 2.643 0.871 0.330
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W | RFHRELC] | 133.043 9.354 0.070
W Lgtis 2 | 69.891 9.477 0.136
75 [m]
EEFES | 38391 4271 0.111
| A m]
WA VE%]LE | 0.100 0.000 0.000
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Fig. 1 Frequency vs. Volatility of parameters
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Fig. 2 Generated Electric power vs thermal power (PWR)
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Fig. 3 Thermal Efficiency of Generator vs. thermal
power (PWR/BWR/ABWR) (Gross)
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Fig. 4 Generated Electric power vs thermal power
(PWR/BWR/ABWR)
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The setting of target models in technical coaching — The case study of The Long Jump—
Yoshinori KINOMURA and Shinji MORI

Abstract: In technical training, target models are presented to individual athlete depending on his/her condition
(Meinel, 1981).Thus, the purpose of this study was to report practical case of technical training considering
athlete's condition and consider case of issue of setting target models at technical coaching. The case of long
jump's technical coaching to one specialized vocational high school student octathlete was intended. His
technical defect were evaluated and target model was set based on whether there are chance improved it in a short
time. Following phenomena were appeared:

1) At fast, when simpler long jump's model than general ideal models was set as simple target model and he try to
achieve it, his long jump performance was improved.

2) However, when other simple target model was added in his target model and he took part in the competition
remained non-achievement it, his long jump performance was declined.

Athlete should take part in the competition after enough training, if he'll not be able to achieve to master target

model in time, he should prepare to use one had already learned.
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A study of adopting atmospheric micro-plasma in plasma process
Eiji NEMOTO and Yusuke USHIKUBO

Abstract: Electron temperature (T,.) and electron density (n.) are most important parameters of plasma, respectively.
However, increasing pressure around plasma, theoretical diagnostic will not fit for actual phenomenon because of
electron-heavy particle and heavy particle-heavy particle collision frequencies rising. The UV and visible optical
emission spectroscopy (OES) applied for theoretical diagnostics toward He-plasma in the atmosphere. Relative emission
line intensities of neutral helium are estimated for the principal quantum number n=3 to 2 transitions. The population
density was calculated from comparison of the 6 spectrum with defined excitation temperature (Te,) in internal partition
function to estimate T, from T., The other method is based on Collisional-Radiative model (CR model) to calculate T,
and n.. Moreover, we gained gas temperature (T,) from OH + (306.4[nm]) emission line. In the result, n.~1 x10"[em™],
T~=1.8-2.4[eV] and T,=400-550[K] on various apparatus conditions. And we tested utilizing the atmospheric
micro-plasma in deposition process to make TiO, film from TiO, powder. A way to check TiO, film, we adopted
observation of surface on TiO, film by SEM. Experimental conditions at process were RF power = 10[ W], torch-base

distance = 1[mm] and processing time = 5[min]. In the result, transparent films were gained on optional position. The

present consequences, demonstrated us possibility of adopting atmospheric micro-plasma in plasma process.
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Preparation of cobalt doped Ti oxide films and their magnetic properties

Kazuhiro YAMAGUCHI, Eiko HAYASHI, Kazuo YAYOI, and Mitsuteru INOUE

Abstract: In an attempt to obtain diluted ferromagnetic semiconductors, we prepared Co-doped TiO, films on glass substrates by sol-gel

synthesis. X-ray diffraction patterns of films with Co low concentration C¢, under 5% and high C¢, such as 15% were assigned to

anatase and rutile TiO,, respectively. All films showed ferromagnetic behavior at room temperature. Their magnetooptical Faraday

spectra were quite different from those of cobalt films and clusters. This result suggested that the origin of ferromagnetism is assigned to

Co-substituted TiO,.
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Development and Maintenance of Diskless System for Programming Laboratory

Yozo TAKIZAWA, Kei KOGAIL and Makoto YAMADA

Abstract: Authors describe a programming laboratory based on the diskless system that is constructed under their design. The

construction policies and results of maintenance are described, not only the techniques of diskless systems using Linux-based operating

systems. They also describe that LiveCD of Linux-based OS is useful to construct the diskless system.
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The Study on Convenient and High-yield Preparation of Vanadyl(IV) Complexes
with Tetraphenylporphyrin Derivatives

Fujio EBINA, Shin-ichiro ABE, Hidehito KOMATSUZAKI, Minoru SATOH, Masato NAMEKAWA, and Akihiro ISHIDA

Abstract: To develop the convenient and high yield preparation of vanadyl(IV) complexes with tetraphenylporphyrin derivatives,
several methods have been examined.  For the synthesis of vanadyl(IV) complexes with tetraphenylporphyrin(TPP) and its
derivatives having electron-donating groups, the target complexes were easily obtained by refluxing the corresponding porphyrins and
vanadium(III) alkoxide in dimethylacetoamide(DMAc), isolating the crude products with filtration from the mixture of the reaction
solution and water, and purifying the crude products with silica gel chromatograph.  The preparation of vanadyl(IV) complexes with
the TPP derivatives bearing electron withdrawing groups has been successively carried out by reflux of the porphyrin and vanadyl(IV)

acetylacetonate in either 1,2,4-trichlorobenzene(TCB) or dimethylsulfoxide(DMSO), removal of the solvent in vacuo, and purification

of the crude products with silica gel chromatograph.

synthesized using vanadyl sulfate and the anionic porphyrins by refluxing in 1,2-glycol.

The vanadyl(IV) complexes with anionic TPP derivatives have also been

The crude products were easily isolated

from the mixture of the reaction solution and excess amounts of acetone, and purified by alumina chromatograph.
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ZT, YT AT axy KE CTPPH: @ 20 {4 /L&
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Synthesis and Characterization of a TiO, fiber Photocatalyst

Takashi ISAGO and Satoshi KUROSAWA

Abstract:

or in a nitrogen gas after impregnating sewing threads with a Ti solution prepared from titanium alkoxide. The obtained TiO, fibers

Fibrous titanium dioxide(TiO,) photocatalysts were synthesized with heat treatment(500-1000 °C) in the atmosphere

were evaluated by performing measurements of the X-ray diffraction pattern and the photo-degradation activity test of methylene blue
solution. The TiO, fibers having a relatively higher strength could be successfully synthesized using cotton fibers for the material of
threads. The anatase-type TiO, fibers were synthesized at the heat treatment temperature of 500 °C, the anatase-type TiO, fibers mixed
with a small amount of the rutile-type ones were synthesized at the heat treatment temperature of 700 °C, and only the rutile-type ones
were synthesized at the heat treatment temperature of 1000 °C. In addition, the strength of the fibers has been successfully slightly

improved using the Ti-Si solution prepared by adding silicon alkoxide to the Ti solution. The results of the photo-degradation activity

test showed that the TiO, fibers have a high photocatalytic activity under the ultraviolet light and also under the visible light.

1. #&

i

AR, BRBEARLVE VEIC K DAKEEY, RV AT AT
R M S EOERERREAEY (VOO) 12X 2 KRG
Yo b W o RBREHFYMBIE L 2> TV B, Z D3R E LT,
SERRBEHRSER ST 5 D79, SEfiilic 2oy R
Y v IS T RN YD L BEAOBEES L, REE
FEEABAEL D, ZOES & EFE, BRI
BICN EBALN B RE L, R A FEWE %0 L CTliok
NI M L RBERAK, BROA A HIZT 5 970, Zh
FETICHME E L TERAfLENTWDOIX B {bT ¥
(TiO2) TH %, TiO2 DIEIKIT, —fRITHIERLH KR TH 5,
LorL, &M, WA ED S ORUGITEE ) HA b HO=ed
KEHEHEORELTHIENTE, KbHRETANDLZ &
DT E DHHER D TiO2 (12 DWTOBFSEIRIER I 720,
THE TICHE SN TO DMK TiO: (@il 72 Rk 70 %
xRV TERE LT 29,

ARWFZE TR, T OREHER TiO etz 3 o o kic T %
W% SR &%, KRB ERFERf o (500
~1000C) +5Z & TIERT L Z L aRlBi, LT,
LTz TiOe ffElx. XHREHT Z —  DflE, A F L
T — KSR O EE R 21T 9 2 & TEOMREE T
i L7,

2. EE&
2.1 8 X

T 717 rRxTFZ 2 (Ti(0-1-CsH7)a , 99%, BH
%), T I Fx> 35 (Si(OC2Hs)4 , AT .
x % ) —/ (CeHsOH, Hi#k, B L), #HE2 (HNOs,

60%, FEfk, BIHR LT IR L2NWTEOEEH N,

2. 2 ERBHROAR

(1) Ty Wik

C2H50H 25ml(19.752)12 Ti(0-i-CsH7)4 3.55g(0.0125
mol), 60%HNOs0.11g, /& (H20) 0.22g %, 1 B
BT Lick . BRREEESR.

(2) Ti-Si &Ik

52 Ti ®iRIC Si(OC2Hs)s 2.60g(0.0125mo) 2 1%, 1
BRI E I 5 2 LIk v, BPRRIEEET-,

2. 3 ALvE=4
TiEHREERSEL IR E LT, KARMHE 1R O
M) ALFHE 2 T (A, RV RTL) AV,
HRIE 15em DR SI281Y . ERREIKIC 1B LT,

2. 4 TiO: R DIER

U VRICERIRIRE GRS EEE. BRFEZAVTAK
FEZIIEHRFTH00~1000CEC—EHRECHIAL,
DIRFE T 30 s MBERE 5 2 & T TiO2 R 2 fER L 7=,

2. 5 BRI FRIEHRER

TiO2 #k#E 0.050g % 77 A% (NFE Tmm) IZFEH, AT
Ly 7 —KEEHR 30ml (R 4ppm, THIRAE T 25°CIZE%
) MEBRT DEBEMAN TS (Fig. 2), TiO: il %
T 70 (WACOM, H X-500, 150W, 390nm X
DERES Y oYX (Vis) £7213 330nm LV EEE D »
FoYE (UV)) 24T, 15557 LI 2B A F LT —
® 665nm DOWIEE ZRE Lz, WIS X 2WHE DR
DD, WHEMET T LR AT Lo T —KIRHED
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PEBRHATVN, WETEIE L T LB AT o2, T8
BN T — X B L9 2 7= DI R i 1 IR & LT
PRI % R D T,

2. 6 # F

AW e oy IR O REAG . 6% E G
(JASCO,V-530) % M 7z, fkHEDRESMEIL, B X#RIE
PrikE (PEEEA ; RINT,2000PV) % AW CREqf L 7=,

Sewing thread

Dipping

Ti solution
Ti-Si solution

Heat treatment, 500-1000 C

Fig.1 Synthesis process of the TiO, and TiO,-SiO, fibers.

==
pump
\E TiO, fibers
= ——
JK glass wool Xe lamp
glass tube
—

methylene blue solution

Fig.2 Apparatus for the photo-degradation activity test.

3. ERBERLER

3. 1 HHEOKTF
KIRKWBHETH D ARMO I A2 HH L THERL -
TiO2 e IX, SROERIE- &V LS TEY, HERED
WMEEF LI oo, —FH, FARVRORY =T
VO FEHEAER L TER L 72 b ik, EB 56 HIERH
NTHER-STLES, ZHIE, AR AT
JTREE RS EOIREMRN 2 TiO2 DOBERE A 2
DHNCHHEDTEN BN T LE > THIZAR->TLE Y &5 %
Hib, —F, ARIEIRUSZ R Pb 35 2 & 7 < R
HDWITRIET D T2 OICHHEDE MR- ND LB DD,
FORH, RELTEHEABEHRAND Z &2 L2, T
HER L7 TiOz hffEiX, R P T L - H6 12132

THBOMME L oo 7oA, TisSi WR»HIER L
TiO2-SiO2 #k#EIE 500°C DT, 700°C DWFITIK
1000°C ORI A & AnE b LTz, BEOFRIRE LTI,
HHPNEEITER L ho o2 e LB D, EHETD
T TR HIERL L7 TIO IR BEaThH 0 | Milee L
T ORI S RGNS S MHHEL Vb RE M,
Stz BEOFNIIRBENTETCNDLDEEZLND,
Fig.3 12 500°C & 1000°C O EMLEE CT& 57z TiOz &
TiO2-SiOs fiHE D 5 H. & 7=,

Fig.3 Photographs of TiO, and TiO,-SiO;, fibers.
(a) TiO; fibers(500°C, atmosphere)

(b) TiO; fibers (1000°C, atmosphere)

(c) TiO,-Si0; fibers (500°C, atmosphere)
(d) TiO,-SiO;, fibers (1000°C, atmosphere)
(e) TiO, fibers (500°C, Ny)

() TiO;, fibers (1000°C, N,)

3. 2 &R

Figd IZ KR HF OBNE TH LN TiO: ffkHe &
TiO2-Si0s fHE D X MREPT/ % — 2 %779, TiOz2 B O
HEIZ 500°C DEVILEL © 7 ) # — B/ TiO2 #i&, 700°CTT
F & —BRNZAD LV F AR TiO: IR LT Y, 1000°C Tidv
F LA TiOs D Fx & 7325 7=, Ti0,-Si0, fEHEIZ 331 > TIX TiO2
OFERALR D2V Iz i, TOOCOBMETE 5L T
F 4 —FR TiOs DFHHE'— 27 28, 1000°CTE T4 —+¥
B TiOg & VT AEL TiO2 Dl 5 O ¥ — 7 BB & iz, ik
HEDOTRE & L Tix, TiO2 B OHME LV $ TiO,-SiO, fiE
DFBPYLRKED TR, ZHUIH 7 AL LT Si0, 12k 5
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bDEFZZBIND, BRP OB TH b7z TiO, iiHEIX
500°C OEMLELCTHHNT F & —E R TiO2 B — 7 A3, 1000 C
WL F AR TiO: O A BER &z (Fig.h), Z OfikEix
E@T“ TiO,-Si0, ?ﬁ%’ﬁi DHLFEICHRERKRE NS, Zh
RFEE TIO, BN —IZIR LD Ao T2 < o T 5
f_&)&%szzmx FELWVHSEIC DWW TIEHIE SEM 2
DEBRIZE > THFITRTH 5,

10000 -
O Anatase-TiO,
A &5 Rutile-TiO,
8000
8 A
\& 6000 ] & ;
z Oy
3 1000°C ﬂla?aﬂ i
S 4000 - gl AL —
3
£
700°C [
2000 R O
0
500°C I o 00
(a) 0 T T A JIL_l
0 20 40 60
20.7°
2000
G, O Anatase-TiO,
£ Rutile-Tio,
sio,
1500 Eli. %
w | | A
g - N
\, 1000 ——
)
g 700°C J\
S
£ 500
500°C g,
(b) 0 : :
0 20 40 60
20.7°°

Fig.4 X-ray diffraction patterns of TiO,(a) and TiO,-SiO,(b)
fibers synthesized in the atmosphere.

2500
& O Anatase-TiO; |
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z

z |
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20.7°

Fig.5 X-ray diffraction patterns of TiO,fibers synthesized in
a nitrogen gas.

3. 3 B fEIEN

KA OBUELTHE 5T TiOMkHE & TiO2-SiO2 il
By RIS TR BRRE & Table 112U R4, £
72, TiO: e & W23 B ORI & A TF Lo T v—i
EOB% % Fig.6 1R, TiO2 f#E, TiO2-SiOs ik L b
b ESICHK L TRE b fis 2 m L, Eiz, "I
TR LT H HIRA R & e TE %2R Lz, TiOs eIz D
TiX, 7T00°COEMBE TR LN HLON, kb KE RIS
IEPEZ A L QN T, 2 OfHES XOBREIT 2 — v D FE R
Mo, T H =R Ti02 (2T VT TiO: 30 LIBE U - 72
HiETh D, TiO2-SiOz MEHEIC DV Tid, BVAFLEE S &
WIE ERGIHEENRE S otz T, Xﬁ%@?ﬁ/\&
— b X DI TiO2 OFEENKET 27D E
WBERMLERZDEEZLND, Tﬁtf%%f%k%
TN RGN 2 R TRRME E o e, ZhET 4 —8
BITiOz & W N R¥ v v 7O/ S eV F AL TiO2 DA
REEENBEBRL TS EEZTND, BRFOBMLET
o TiOz #HEIC DWW TIE, AF LU TN —OWER
MWREL, HEYTHANCETRESNHTLEI 2D, &
EIIEERBR 21T ) Z e N TERdh ol

Table 1 Photo-decomposition of methylene blue with TiO,
and TiO,-SiO; fibers under UV or Vis irradiation.

Fibers Heat treatment | Half life (UV) Half life (Vis)
(atmosphere) | Temperature(°c) ti2/ min t2/ min
50 500 81.0 603
1V2
b 700 52.8 213
1bers
1000 205 284
500 2080 co
TiO2-SiO¢
b 700 411 2860
1bers
1000 262 423
15 T
Shading | Light Irradiaton
. 1
}e j TiO, fibers (atmosphere)
£ N :
8 10 R i ~-500°C-UV
x
\ . ——— | =700C-LV
2 N ~ ~~1000°C-UV
£ 05 : _ ! —500°C-Vis
g | % ~700°C-Vis
8 ', - 1000°C-Vis
1
U.O i 1 1 1 1
0 30 60 [0 120 150 180
Time/ min

Fig.6 Plots of concentration vs. irradiation time on the
photocatalytic decomposition of methylene blue
under UV or Vis irradiation.
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TiERICSiOT v a%xy RNz TR L Ti-Si iRk z
AW Z &, iftomEL> LN ET56Z LN TET,
e RIGPERBR OFE R, T SHEHER SIS TR E A
SREMEER A L, FIHDE T ORISR B D 2 L3 bh
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Pseudomonas putida KT2440 #kf3E ) N—EBEFDI A—=2J L KGR TOHRE
AR BERE, NME ExT
Molecular cloning and expression of lipase gene from Pseudomonas putida KT2440 in Escherichia coli
Koji Suzuki and Nana KOBORI

Abstract: Triglyceride lipase is an enzyme that catalyzes the hydrolyzation of triglyceride to glycerin and fatty acid. Bacterial lipase is
a useful enzyme in the clinical diagnosis field. Most bacterial lipase needs a chaperon which constructs enzyme in the active formal
structure. Recently, a kind of bacterial strain, Pseudomonas putida KT2440, was determined for full chromosomal DNA sequence, and
the lipase gene was included for it. It is known that gene of a lipase-chaperon which mostly exists in the downstream with a lipase gene
on bacterial chromosomal DNA, but doesn’t exist for P. putida KT2440. This study aims at cloning and expression of the lipase gene for
the strain. The lipase gene was amplified by using PCR, prerared in the plasmid vector pUC118 and pUCI119. There were transformed
into E. coli TOP10 strain, but the transformant did not show an enzymatic activity of lipase. In order to get activated lipase, the lipase

gene and some multi-chaperon genes from E. coli (gro gene etc.) were co-transformed into E. coli. Some of the transformant showed a

lipase activity by the dna, gro, and tig genes. We compared the chaperon genes between E. coli and P. putida in the DNA database

(DDBJ), then, the multi-chaperon genes also found in the P. putida chromosome.

It supposed that the lipase protein from P. putida could

be activated by its own multi-chaperons. Thus, we have demonstrated a production of the active lipase by using an E. coli host vector

system.
1. [FLEBHIC

BB R CTH DV AN—BIIRIEIZ L D < on
OFJHIC SN, ZOFTH R 7YY RYA—F
(%3 5 EC3. 1. 1. 3 LUF U 3—8) 13, BIFED SR E B
FHBIZRWTAL LEMNICFIA S TEY | hHEAE %
fEMGlE & 77V & U > RICHAK S 2 IO (K1) %
filitd 2, UV =Bl MESLEIR, H O, BEE: -
AN OMAEMITAFTE L REICAEY R O BRI L3EH
AEFENTFIRETH D T &2 b | VR vERI R RR IR 2 W7 HIE R 72
CISHENRTWD Y, UR—EEAETIMEDE LT,
Pseudomonas JEMEN MO TEY | TOBEEBT HHEL
I a—= T ERTW D, AR D Y /R — B 3 fliETE
PEZ TR THEEIZ R 2T 0IIE, ZDEL BV v X v LI

s & o R ESHMEEER P LE TH D08, Th bils
T- O X KIFHEE FN TORBRETNRETH S 2,
T RIGEIL, ) S—EMEE R LW 2 L2 b KIGE % 1
F LT BB THBIEO TEMPEERN—N Lo
T 5%, —J5, Pseudomonas putida KT2440 £k (LL'F Pputida)
(& EIORHR R DNA F2R - BUEREHT Lo TRV e
BN Y, Pseudomonas DA T ZIEE L LTOH
FEREE->TND, ETIEFEORRIZL VT ) hv—7
TUARRESN VI AA—BlETEALTND LD
B STz, & 2 T Pputida RO Y N—EBB{R THEMR X
EOTEDTDITIF, V=B R FI/n—= 7K
B COIGMHR Y R—B &2 o EREREHEET D0
ERHY, TORFEITI & & LT

(0]
Ml
H,C 0—C—R H,C OH
1] Lipase
HC —O0—C——R +  H0 ~—— 3  3R—COOH + HC —OH
| 3
H,C 0——C——R H,C OH

1 YiR—EIZ&B YT Yt ROMKIE

Yk SRR B LRI PR 19 RIS T A
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2. 2 R

2.1 HEHERET7AIF

AR TR U 7o X AR RIG #1212, Escherichia
coli TOP10 [F-, mcrA, @80, lacZ, AM15, A(mrr-hsdRMS-mcrBC),
AlacX74, recAl, deoR, araD139, A(ara-leu)7697, galU, galK,
1psL, (Str™), endAl, nupGl% V=, KEGE~ 27 # —3, pUCL18
KO 119 &z, U S—BRBIEFIE Pseudomonas putida
KT2440 FROYLEER DNA 735 PCR HilE A ST/ r—=27
B olz, REBE Y v X203, Z 0T34 A v~
YTIAI Ry bRV, ZhBIEPL LoVLERRTH
0 R EE R PRGN 2 D N A SR 28 BN
> CTHEBR AT T,

2.2 BrihlEERRIK

RIS OREIZI3 BHI (Difeo #1) % Pseudomonas DREHEI
IENBR CRBP &2V, U S—BIGHEREE I, N &
KRIGHUTHIE N2 —5% & pH fERFETHDHr—X I B %
0.0001%%H L<IZEZ MU 77 —% 0.004% CTHAN LT=,
TAUER 1R LI SO CHYWERBIA S 77 & U o & R
DEURMEE 702 Z & TREAT 5, HIRRNER, PCR HIFZE,
Z OMBE T TEHRII T X B T A A OBESE & 2D
v M AW,

2.3 AR DNA & DNA BIFIpRE
PCRAITJAWZAR DNA e —71%, Ao B hade A
BRAEARIE LTz, DNA BB DREL, BF) A A~ RV v
RFZERRCHRIE L7, 5 S DNABLHIOD T X/ BRZs i
(BR) 7 2 —DfiftT> 7 b Sequence Assistant ver.2.2 Z A
LTHEH LT,

2.4 BITRATY—

BARTF DRI LTI AR T — & — A
(DDB)) Ol 7 b & A2, F—1T— RIRFRIZIL ARSA
% & 237 Bk & DNABCA I ORERIZILBLAST & FASTA %,
T BENTIIZGIB 2R Lz, Zhbidd_Tr—Y >
b e LTSN TV D,

L

3. MRBLUEE

3.1  Pseudomonas putida K12440 ¥RV _R—EBIBZFORK
R L fEpT
DDBJ > — L% V>, Pseudomonas putida KT2440 £ 7/
IBFHVR—BBETERBELIZE Z A, W ONORE
BRIHEREROMFTET D 2 ERboTo (R D,
*1 P. putida KT2440 #%D ") A—HEEEIETF

NV . ; - "
JerR ¥ RO 73 W
PP0418 lipase, GDSL family 629
PP0OS92 phosphol1pa§e family 285
protein
PP2083 lipase, putative 330
PP2318 lipase, GDSL family 201
PP3264 phosphollpasg family 400
protein
PP3812 lipase, putative 339
PPA21S 11pase/ester§se family 318
protein
PP4854 lipase 315
PP5276 phosphollpasg D family 517
protein

A BAD Y/ S—B G A R RIS 2R D 720
WZiE, Z0OZL By~ ayr EMHEND & o8y BN
FEDNETD D P AT OFER SEH Y 23— BB T (Liph)
DO TVNAFIET DEE > Y a VBB T Ppuida \ZIF(FAE
LTWRNZ ERbhoTz(K2), ZoZLix, RY/—F
TR O e O L CIR LS D 0, Vo 3—8
BRI Tl & & AITEMH RS T 3MFEL TV D
7o EDRIB ST,

IS RE BRI C PP4854 U R—B i n 1D
UR—BEFEHRD U R—EBBE - EMEEEZ R L2 (K 3),
P, fluorescens Pf-5 L 13 73% & @\ O FEEMEZ R L, TERNTIS
H &I TUND Chromobacterium viscosum & 5 34% OFAFEIM: %
AL TWe, Fiz, U —BIRMEREHIC X A15ERED S
Pputida FRIZEMRIO ) S—VZ2AEFEL TWD Z L bTEND
DAL, BLEDZ L &EE X | Pputida KT2440 #RERD Y /X
—BBIET (PPA854) D m— = T HATU, M ARANEME
ERT DD EMERT D, IFEMRLOLEIL) ~—EEfa Y
~Nu O Y & LTEK Uy e e a5,

PP_485E

LipA
2 Pseudomonas putida ZEKDNA [2H(T 5 ) I\—EEIERF L TEDEEF



P.putida KT2440

P. fluorescens Pf-5
P.aeruginosa 1ipA
P.aeruginosa 1ipC
C.viscosum

P. sp. KWI-56

P.putida KT2440

P. fluorescens Pf-5
P.aeruginosa 1ipA
P.aeruginosa 1ipC
C.viscosum

P. sp. KWI-56

P.putida KT2440

P. fluorescens Pf-5
P.aeruginosa 1ipA
P.aeruginosa 1ipC
C.viscosum

P. sp. KWI-56

P. putida KT2440

P. fluorescens Pf-5
P.aeruginosa 1ipA
P.aeruginosa 1ipC
C.viscosum

P. sp. KWI-56
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+ktkk %+ ko k+ Xk +% o X X% %
MVM-MAAVVLARRTRKGAAAMQQDLATRYPLVLVPGMLGFVRMVLY-PYWFGIVPALRKGGAQVFPVQV
MSQELATRYPLVLVPGMLGFVRLLLY-PYWYGIIPALRRGGAQVIAVQV
MKKKSLLPLGLAIGLASLAASPLIQASTYTQTKYPIVLAHGMLGFDNILGV-DYWFGIPSALRRDGAQVYVTEV
MNKNKTF-LAAA-LVALAASFPVHAATDYTRTRYPIVLSHGLFGFKSVGPV-DYWHAIVPALEKDGAKVFATSQ
MVRSMRSRVAARAVAWAL——— AVMPLAGAAGLTMAASPAAVAADTYAATRYPVILVHGLAGTDKFANVVDYWYGIQSDLQSHGAKVYVANL
MARTMRSRVVAGAVACAMSTAPFAGTTAVMTLATTHAAMAATAPADGYAATRYP I ILVHGLSGTDKYAGVVEYWYGIQEDLQQNGATVYVANL
X + 4+ kkkkkkk+ +%  Hkkkbkkkk + 0 kk o k+ % kk X XX okt kk
SPLHSSEV—-RGEQLLATIDDICQRTGVDKVNL I GHSQGALSARYAAAKRPGRVASVTSVAGPNHGSELADHLERTAPGNSPQGRILKAVLH
SPLNSSEV—-RGEQLLAQIQRIMAETGAARVNL IGHSQGALTARYAAARRPDWVASVTSVAGPNHGSELADYLQRHSPAHSLRGRVLSLLLR
SQLDTSEV—-RGEQLLQQVEEIVALSGQPKVNL IGHSHGGPT IRYVAAVRPDL TASATSVGAPHKGSDTADFLRQIPPGSAGEAVLSGLVNS
SPVNSNEV—-RGEQLLAQVEEVLALTGAEKVNL I GHSQGGMTVRYVAGVAPQLVASVTTMGTPHKGTPVADAVTGFSEFLGPIGTEVIASAV
SGFQSDDGPNGRGEQLLAYVKQVLAATGATKVNL IGHSQGGLTSRYVAAVAPQLVASVTTIGTPHRGSEFADFVQDVLKTDPTGLSSTVIAAF
SGFQSDDGANGRGEQLLAYVKTVLAATGATKVNLVGHSQGGLTSRYVAAVAPDLVASVTTIGTPHRGSEFADFVQNVLAYDPTGLSSSVIAAF
(LP active site)

e T S S e + k% X+ PRkt +
GFAVLVWLETGWRRDPLPVDVHASHQSLTSAGVALFNQAYPQ-GLPQTWGGE-GA—YEVN—VRYYSWSGTLQPG——— LTDQGRNRF
GISSMRLLETGYRGPKQPVDIHASHQSLTTEGVALFNRQYPQ-GLPQEWGGQ-GP—AQVD—VHYYSWSGILQPG—————- KTNRGRNLF
LGALSFLSSGSTGTQNSLGSLE————SLNSEGAARFNAKYPQ—GIPTSACGE-GA—YKVN—VSYYSWSGSSPLT————————— NFL
EALFVVDIVDGGEWVKGDALAA—LNSLNTPGTARFNQRFPQ-AIPASACGQ-GA—ETVA—VRYYSMSGTGSLT—————— NAL

VNVFTLVSSSHNTDQDALAALR———TLTTAQTATYNRNFPSAGLGAPGSCQTGAATETVGSQHLLYSWGGTAIQPTSTVLGVTATDTSTGTL
VNVFILTSSSHNTNQDALAALQ———TLTTARAATYNQNYPSAGLGAPGSCQTGAPTETVGNTHLLYSWAGTAIQPTLSVFGITATDTSTVPL
X + + k% ok k% okt + X X% +kk 4%+ X+ XX Kkt A+
—DG———SSRFCRLFARS——F IKEKGHCDGMVGRFSSHLGQVIGDDYPLDHLD I VNQSLGAVGKGAE-PVRLFTEHAARLKAAGL
—DG———TNRSCRLFART—FVREAGQCDGMVGRYSSHLGQVIGDDYPLDHFDIVNQSLGLVGKGAE-PIRLFVEHARRLKAAGL
—DP———- SDAFLGASSL—TFKNGTANDGLVGTCSSHLGMVIRDNYRMNHLDEVNQVFGLTSLFETSPVSVYRQHANRLKNASL
~DP——— SSAGLAVT——-GLLFGEANDGLVGQCSSHLGSVVKDNYRMDHLDEVNQLLGLVSLFESDPTQVYRQHANRLRNVGL
~DVANVTDPSTLALLATGAVMINRASGQNDGLVSRCSSLFGQVISTSYHWNHLDE INQLLGVRGANAEDPVAVIRTHVNRLKLQGV
VDLANVLDPSTLALFGTGTVMINRGSGQNDGLVSKCSALYGKVLSTSYKWNHLDE INQLLGVRGAYAEDPVAVIRTHANRLKLAGV

P. :Pseudomonas (. :Chromobacterium %:%CIZHEWTHHE ~— +:KT12240 k& 3FELL EAHIA]

3 BEYN—EEDT I/ BERIIERMEDLEE

3.2 PR ZAW Y —BBEFNIu—= S

Pputida KT2440 ¥£D V) _"—P G D7 m—= 2713, i
72 RV EC/0 80D DNA 2> 5 K& DNA Wi 245 5415 PCR
iz AV ?, B FEIBSE 5720077 14 ~—I%,
4T T LD 72V R—E BB T DNA FeFloofh, 57 MR
FREESR Hind ITEIWREAL K OV 7S —BIBIR T OFHER 2hE 2 1Y
IMEEDH7=0IZL 7 7 —VHKko SD Blgl %, 37 il
[RE#ESE FeoR 1A R&fHnL7=,

Forward plimer

Pseudomonas putida KT12440 $£7> 5 UG U7z YRk DNA % 85
BE L, PCRIZE 5 TY —EBET (Liph) DIEIEZ 7R,
FOITZ DNA WTH DR E S ZBXIKENEIC L I~z D
fER AR E T D 1k DDNAWT 2455 2 L A8 TE I, FTe,
FHiTz LipADNA Wi DR N 2 RE LT L 25, T4
N—2 LD Liph BIEFESN & T XT—HLTWDHZ L biE
ST,

GGC AAG CTT AAG GAG GTT GTA TGG TCA TGA TGG CCG CTG TAG TGT TGG CCC GTC GTA CAC GCA AA

HimdII
Reverse plimer

Bt K>

CGG_AAT TCC GCC GCC AAG GCA CTT GAG CTA AAG CCC C
FcR 1 BIEOFY

4 PCRIZ&BYN—EEEFIBEASHINA T4 <—
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PCR HElE Sz Liph O DNAWHT % Jac 7" &— % — D)
X D372 2 pUCLLS, 119 ITHHIAZ (K15) | Zava VT E.coli
TOP10 #FEIEHL LTz, U —B@ETOmENn 7ot —4
—DE L THD pUCLI8 12V _—B s T-2HA LTk
(pLipAl) &, FBE—F—LFEUMAE THS pUCLI9 (THA
L 728k (pLipA2) DIFEESRE A 15T, Zheh Y A —BTEH:
B CRBR L7223 U R—BOIEHIIS b2 oTe, 20
EMS, EERFEB SN - T2E R L LT, OF.coli 15
Tl Pputida & D7 01— —LSDESNZZERRH DT
VR—BRBETHEG - RSN D 2 L0320y, @E.coli 1
FOMINEINEE Th D728, IRE R 2 % B TAEPET
BHZEMTER, @Pputida HRD )/ S—ENEMTL L 7n

PRI TS e A R

FH

Wroesem (5545%

B0 e v BRETH D, R EBMEIShS, @
DI OV TIEER Y R—E NS RICAEFE SN AT
ZFOVN—BOHREDTZDEFT 5 ONEERIEL 725
7o, HAMRY R—EDEES, )V —BBETEDOHOD
BEI L B OFERT Y S —B TR & B T X 74
DHNEFTEIZL B2 D, £z, @DEHBTHT
W, 12 2 UV R—BBETHELBASINHKTHST
b, UR—BEE T 7200 v U EEETE RN
72O U NR—EEEE LT D ENTERNEEZ NS, O
DHERT Y R—ENEMETE RO THIUL, vy
ERGAATERRIC Y R—E 5 T2 HA TR O ) 3
—EE/DLZLNFRETHDH LHERIL T,

I e
r— i BB S ———
1 :
i B
#inddl  FeeR | SR . g WG
ol vl
—_
W11 WG P “'“I:.,_ =
s PR, £ 1 bt HiREl
" = _
._ y R Lipal | imdm
A ,r,.q Hiredl - b i Hirtll ""=|. II. &1 i A
,‘i- moris ] I - L N S Bl |
s V3K | ez Mu'!."- bt W 7 ) P s
LT i | L] A Eeam] | = ol
ey - & . b L
=i’ i S \ :
zri hiEn= arl | ; J i!,'_:'?
s d B | N
WiFEa ¢ Wi & ol T e |
d=, | e [ £ e
.. 7 T / [ i ¥ amra
' |1,_5p—' Enni 1 i 4 pube Eo R Ar: e =
Y I / L BT TAS
[ mcue f I / B, B AR
hra | 5 [ a2 Samp | [ | o,
\L d2km |y Lyt
s ___-'\-_'I"' HimdiE - P " il 0 2
.f;:_r\.\.\_ _.\_i'.'\. :.:'_--\_.-,\__,5_} [a]
o arl

5 plLipAl BU pLIPA2 DIEERE

3.3 KBEHBRXYya AW ) N—BRInFOIE

Y R—BLZ R EOIEWFEIC Y v o U BLETH
DEHERT D78, E.coli TOP10 \[ZKIGEHRY v~<m v
EE AT L, FIC) R—PEE L2 EATSH LT
TR Y =B RS ND DO E T2, KIBE Y ¥~
A, B IR B T BRI A AT e e T
b groS-L, dna] KEEHTHV ¥R T I7AI Rk
v b (K2 RWMALTERE T2, TNHTIFAI %
WA LR8I, ERESR S R U T, 22585 TES A
o7 23 FIEF—BAICEETE RN E NS f ay
RFEVT 4 ZEEL, v 07T A NOERGERT
pl5A H3R, U S—VEETHRZ 7T 2 3 FOERGERT
pMBL RO B D & LTz,

£2 FAHLE>YROVISRAIFK

TIAIFR vymr P A X (kb)
pG—KJES Gro (ES-EL) Dna (K-J) GrpE 11. 1
pGro7 Gro (ES-EL) 5.4
pKJE7 Dna (K-J) GrpE 7.2
pG-Tf2 Gro(ES-EL) Tf 8.3
pTf16 Tf 5.0

B SO Y v n A H T HIVEIRR L | EIC
NR—PEIETF L lac T aT—2 —DWiHEO pLipAl. [F5H]
O pLipA2 JEEHAIC OV T —& I B B e b
V7 T N—HT Y R—BIREOMER A T o T, m—F I
B BEHIC 51T HIEMEFEIROREIR 2 6 12, 2 OIEMEOTRE %
# 3R LTz,
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Sy ROVDH

@

DP.aeruginosa ((RSF 4 Fa > kA—IL)
Q@pLipA1(2)+pG-KJES
®pLipA1(2)+pKJET
(DpLipAl(2)+pTf16

@E.coli TOP10( AT+« 73> ko—)L)
@pLipA1(2)+pGro7
®pLipA1(2)+pG-Tf2

@®pLipA1(2)DH

K6 O—43I2BY/A—EEHEcsiT3REE

£3 Ky ROVIZEBYN—EEHES

vysmy U PEESREE
fEL —
Gro (ES-EL) Dna(K-J) GrpE ++
= Gro (ES-EL) +
% Dna(K-J) GrpE +H+
Gro (ES-EL) Tf ++
Tt +
L —
Gro (ES-EL) Dna(K-J) GrpE +H+
%§ Gro (ES-EL) +
% Dna (K-J) GrpE +++
Gro (ES-EL) Tf +
Tf ++

K6 KUEI LY, e a iBnToi, U A—Eilm
FOHEBEAN LI TIE ) S—BIEER SR SN o720
2L, vy Xe b UNR—PEETFEEA LRI BNT
I Z2ORTTY R—EOEM AR T 5 Z L TET,
BHITEMENEEE TH -T2 b DT Dna] K 7 —7 Dy v~

VBT IDNEANSNIRTH o2, ARV v a T,

FIENATO T2 1= RN 72 ) | Gro RIXHDFEEYTY 7=
T=FENi= 2 RV BEOREE X M 521ED K5I =ock
BB L Ty tm v, Dna RIFR Y XT7F FEICHRES LEEE

W% T T TRk U C SRt EI S < Sy Sm o TEIL Y AR
V= AITHES L, R ATF REMERIES LD Z L I
DR ATF R EE S X ST EREERCTY 72
RO ENT BT v ~u L ThD (EHECIT Y v ~u > T
72K, BIIT +— T 4 T D 2 BT D),
ZOX SR I AR OEVNC XY L U =B DRk
EAEWLERST=OTIERV N EEZBND, T2, &bIG
PEAIR < BiAL7= Dna 7 L— 7 2y X a NE A SRR T,
Dna ¥ v X0 ALK BTN I AOfERE R S ) —F
B XY D ZIRTHEED AR T 5 T2 O O PR 7k
BRI -T2l & B 2 HiL, £72pLipAl & pLipA2 &
DY R—BIEHEOHRIZISUNT p LipA2 D7 A35R NEMEZ R
TS VERH T, N7 Z—I2 ) R—PBIEF A LB,
lac 7'RE—H—DRE L U R—EBG O X DR DM
& ThH-72h (pLipAl), [ L& TH o7 (pLipA2) D
WIZED, o BAROBE, DNA KBRS I35 mRNA
DEIZENH DO EEZLND,

KIGHE~ VT vy <m & A ) S—BOiEHE Ik
L7z Z DB Pputida BRD Y 7 ~3—B 1%, Pputida R T,
HBE DO LF v 2m Al Lo TEML SN TV 5 TRErE
PR INTZ, KGO~V T vy Xrr LRU LS 2#s
FM Pputida \Z HAFAET 57>, DDB] ARk L ChER L2 & 2
A, RADEIITKRBREDONTF v ~m LR EZRT
TR oo T2, F 72 Pputida Y/ DNA _Li2F1F
HINED=LTF vy ta b Y =P EnA & OO ER
REMER L= L 2 A, BENL-DNA LITIFEL., 7 T AZ—L
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L CIFEL T o7z, 7B, AREHIR EEE D
NFERICEA SN TN =77 AI RICHiIAER TS vy
N BT, grok, gro). grpE D 3FETH 5,

%4 KEEE Pputida |I2B1F5TIILF w0V

E DR
T n ST FRFIME (%)

groS 58
grol 72
dnaj 51
dnakl 76
grpl 47

tig 48

TN Y Pputida Yeta R DNA b CHIFIMEZ R L7-fEE0E,
Pputida (28T HRGHE~ VTV ~n s LR UEE 2T 5
BRI Bk a— NLEBBR T ChDOREMERNE, 2o
ElE, V=8N Pputida NTIZAH DO~ NVF v ~Xa
L OIEH L SN TWDREEDESIT & 720 9 5 & Bbih
Do

ARIORFFETIE, Pputida FASRD Y /S—B X X0 B 1E
MR CHRBLSE D Z & & B & LT, Pseudomonas Cl3fE+-
AR B — RN IV TR, ARl E =2 B — - 5
PEIE L O E-X 7 2 —RHHENL ST D RIGETE EITE
VN Pseudomonas FARD U _—¥ # L R 7B D3BE B L
7=, KNGH1E 3T Pseudomonas HRD ) N_R—E 2 RH X5
IZHT2V | SDEFIRCT mE—& — D, KFED Y /—¥
V2 D IfEsa e & ORI B 2 DD, T BIIRGE R
k> SD Bl « 7 r e — 2 —~ORFIETESR Y /S —R it
DB DLIGHEED AR V—="7 KIGHE ORI AT
TET2_Y 7T AL 0TO Y S—BIEMRBL, KBEIZED
TRV R GBI TAE L, SABRE N TOTEMERIA~O 4
HEATO LR ETHRRTE D EZ DD, £/, KIGH
TUNR—BORBEFEZITT2HE Y S—EDNNEHS &
o TODAREMED H D . ZHUTKRIGEHRO > ¥~ i,
BEZDna 7 V—7" 2y R Al Lo TEMLATRETH D 2 &
PR TE T,

Lk, KIBH & EE & LTz Pputida KT2440 ¥RHER Y /3—8
DIEMWERED, ~ NV F vy m o EIRBLSEH 2 L TH
BETHDHZ LERLT,

BHEE

AWFFED I, BEIERL T, Z<OTRBETHE E L
XA — )VAF4ERT Philippe Mazodier a3 ZGHH LT £,
FTARFBROZEITIZEW T, KIS HEREA 20 FREEAE
THEORARTZEERICE KD ZHAZEEE L &I
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VBA LM 5) - AIRIRIRA RS MILDOBEIRRTOT 5 LDORFE

VEpk Fe, KFaH A*

Development of Drawing Software of Ultraviolet -Visible Spectra with VBA

Minoru SATOH, and Hajime OHWADA

Abstract: Ultraviolet -Visible Spectrophotometers are widely used in many scientific fields. Almost everything has a

computer to control the spectrometer. Then, we can graph measured spectra in the computer with attached drawing software of

Ultraviolet -Visible Spectra. It is takes the attached software to graph spectra, so in computer without the software we need a lot of

operations to get spectra. Thus, we developed Drawing Software of Ultraviolet -Visible Spectra with VBA. Using the software,

we can graph the spectra by just clicking file name of the data file even if the attached drawing software is not in the

computer.

1. TL®HIZ

O - AR A7 VI OB BRI S
KbHDOTHY ., ZOWIRKDOAE, EAWLREI S
ZOMEDETIREBERARD LN TE D, ZOWRIA
AU MVIZHEICEATH D Z LD, RS - AR
AR MVERIET H 2 L TALERIENHEIT L TN D
MEINEMD ZENTED, £lo. A7 PVTRE DR
FECHBT A EFALC REREA VD Z LI L
ST XOWEDRMOIREZEZMD ZENTED, 2D
K DAL D 5y B TILEESN - AR A~ 7 R LI
Th b,

AT DA - A ERNE, R A A B e —
FCHBHIELTRY, a v ¥a—% CHESGEIEE
L. WEREEZ 27V v 735700 T, AT b3
Nd, ZOXRIRGE. GROY 7 MERWTH L
T 272 TR VBELILKE ERLEDT — 4 %
HEHOZ7 7 A VERXTarCa—ZIlRFELTVS, Z
ODHEAY 7 bW Aoz ara—F THEEX2T 554
RMEZ VA FHY 7 R A Tnhnaryva—%
TAXZ MOV ERY | ERGhE, JEK - #i/hg e

DIE¥(ETAEBIIT A MR THRESNEZT 74
NE RHEY 7 FEHAWTANY MALT B LER D
Do ZOLIBRBAITIT, THRA T 7 ANADLHEEO
BIEEZITORLERD Y BES DT FALT 7 A V&ML
BT 2581203, BHEFHERL2D, FDHRTH D,
T, AT, A7 hEEHY 7 M LT,
HAHERBIEOLTHBRRSEDL OO T 0T T Lk
BT 22 2R E LT,

Microsoft #:® Excel ZJA< HER L TND Z &0 b,
FEE Y 7 MTIX Excel Z V% Z LT L7z, Excel i
X T~Z7nmoié] & TVBA (Visual Basic for
Applications) 1'Y] OHEEN D> T\ 5, 7 2D
BIZITLLT O LD 2Bl H 5,

OB TIT> T B EAFEE L. £ DOFEsk Lo 4 i
DELATAD Z &

@Q7mr I IV EREEMLRNOTHLETD
HICFERTE L2 &

@Ftsk T & HHIEIX, Excel NOfHEZR2EIEZ T TH
HZ &k

QIR EHF -7 7T L2 Fl T 22N TE
RNz

SR 20 4 M B TR A
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—flL LT, v/ rORHETIE. HDEAHFTY Z
T EAEKT 25 EIC BV OEMAEL L TH ZITHIS
L7 7 7% ERTE B, ZOHAITIE, BAFHBENTR
ETHDIENULBETHY  BAFHBENET DG
E. BES /oA TLORITNE ROV, —F,
VBA IZIZLL T O L 9 FEl»n 3 H 5,

OFa T Lu2WCTHERT HZ L
QEMLBIEL T v 77 MIHAIATL LR TED Z
&
@FurII/IEEaEMT 20T FEHPLETH
52 &

ONAMEER ST v T LEERT 2 ENTED
N
DbEoZ&mn, VBA ZHWCT 07T A&ERTH
T —FHORL AT ML HAMICERTE S
72, Y7 MIVBA 2V TS,

2. T—H2I774)1L

O - RSO RN A A e JASCO V-570

EHWE, COREFEHIICRLELIICTHFA MY
TANELTOT =22 MNT2HLNTE L,

LIRS HEHEPETARZ. U TOLEY TH S,

£9. OOEBICIE, WERSLCHERF, HE U 7R
BHEOEAFERPLHEIN TV D, RIZ, QDFEIRITIE,
HE LR o R MRS XY #hioBAL, BmlE, &7
BRO L RWERAERTEREATND, HiZ, @DH
SRS JE U 7R o0 7 — & B 0 E BR A IRe 0 WO BE
W D KRB & F/MEMNREH STV D, RERICOD
FEUE. WE LR EWOEE O T — 2 Rl s h T
5,

3. JOJSLBE

MEF —FDOTFXFARNT 7 ANDE ALY ML EAE
T D56 OBEFIL, kD LBV Th D, £, Excel
Eo THLSICED, 7FA R T 7 A VOBIRELTH,
RI.EDT XA LT 7 A V& KE) Y LFRHITE AT

TITLE

DATA TYPE

ORIGIN  JASCO

OWNER ©)
DATE 108/12/18

TIME 16:20:30

SPECTROMETER/DATA SYSTEM JASCO Corp.,
V-570, Rev. 1.00
RESOLUTION

DELTAX -0.2

XUNITS NANOMETERS
YUNITS ABSORBANCE

)

FIRSTX  500.0000

LASTX 350.0000
NPOINTS 751

FIRSTY  0.59986 ®

MAXY 1.05254

MINY 0.59986

XYDATA

500.0000 0.59986

499.8000 0.60017

499.6000 0.60086 @
499.4000 0.60088

499.2000 0.60093

499.0000 0.60134

1. T—30TFRA LT 74 ILHIDH

ASHBIHREEITH, BT Excel TRWET XA M7 7
ANDWERERKEDT — 2 OFHMEEIEET D, T D%,
[(7Z 7O/FAICEY ., 7T 7OREST 7754 b
W XYW Z A b, BIOFELFRET D, B,
BonNT s 770 XEOEKRIME L K/MEO T 217 5,
AR MNVERRTDHI 0T T0% [Tu 751
ELTHEBICE LD, TFA N7 7 A VBB BEE
TOWLIIE, WS ONFETLIN, 1FLAEDL DR
TXANT 7 ANVOLAREEAETE L TV DG & FRiIC
Tu 77 ANTREL TEBLERbSTZ, T TR,
HETDRRD S ORHEESNIHINICEN S OEHE 4
AT Z ERTER, E T, 4T E ST A FRNCHEE
T HMEO MY GetOpenFilename W5 Z &2 L
~. ZOBBIT, BRLEZ 7 7 A VOLRTZET LD
LD ThH L, ZOBEEB < HIEEZ1T 9 OpenText B
EHABDEDLZET EBEOLRIESGFTOT XA T
TANERS ZENARE RS, 20L&, KOV X
FTEEINTIHEELTVWAD T, ZOXTHICHE TE
MIRAESEDLZ L HARETHD, 2T, TFHFALT
FANERTHSTZWMET —# % Excel 77 A VIR
NEEWEAT o TS, BUERIE, 2D Excel 7 7 A VB
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KOWET =2 EWVF->T, 70 s T LEERT D,

77 7 & ERRT 5121%. Range B4k & Cells B9 % #
HEbEIhibDEHWs Z L2 L, Cells BT
DEREEIRET DN TELHDTHY ., Range BI%K
1%, Cells B9 THRE S iz &b & L O %P & &1
THIENTED, 22T, Cells EEEH WS & &I,
BREEVMHKIEDOT — X BHELENLVEBET 200X, i
HIZT&5, LL, 7T—4BkbrELVDOEBEEZT S
LE, THEBORBRDET XA NT 7 AT, FAI
WHEEARET D ENTER Y, 22T, 7—40O7
¥A 77 AN D NPOINTS OfE % 5 Z iz L
7o 2@ NPOINTS 13, ¥R LWHEDT — 2 M4 F
LTWADT, ZOHEIZE>TT =N kbdELEE
ETDHZENARRICR Tz, 22T, Excel 7 v 727
T 7 EMAL fRIREINTT — X &7 7 7IZ#A L,
77 7 OFEFEIIIO HOEATK TIEKRT 5,

Bz, 7970 XK REELER/NMEEZ BB TERES
E57HICiE, M 112H % FIRSTX & LASTX % fl 5
Zric Lz, Zhid, FIRSTX 23BRfAIE R . LASTX 23 4&
THEEZRLTVNDEDOT, ZRHEDOEBAS>TNDHEL
BIEETHIL T, 7970 X o i KME & fi/ME % 2%
HT52LRTES, Sbic, Xd: Y@#cizzhzh
WRmm EWOLERBEBITRAT L LD LT,

AR PN EBERTHERT D ZEbEETHLZD,
o7 u s a2 BHAL, T2 0BNEITADT
077 AER LT (87w 7T 5 2), EBRITIERK
L7277 AL o TV AN FLEIK 215K
To ANZ MAZBBMT 2560, 1EOARY v
EERT 256 L3 EAEa—RIIRILTH D, Hi
DRFAXRT P EEATHERT D2 L TH D, BM
TAHTHFANT 7 A NEREIRL T Excel 7 7 A WVIZE
D, TDO%k, HLLEWE Excel 7 7 A bl
ET —ZDOMRASNIZY— FEFIEIO AT MR H
% Excel 7 v 7 CBEHEE D, ZoBBIINZY— b
WOT — X% B8 CEIRL TRAY & ailEfE
JRLTZ AT MAVIZERD LI L, 7B, ¥—h
BB LB, TD Excel 7 7 A bk, FRHIAIIC B
CH5E21CLTHD, FOHMEIILLTOLEEBY TH D,

o8|
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S
o
HD

350 400 450 500
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2. ARY KLDF

TAEEMTH 0T AN, BNTETFTFANT
7 A /L% Excel 7 7 A VAT ZEH$ % BRIZ 8T LU Excel
Tl ERL, FORED, TrANVERWEE ZI2IE
av¥a—F k2, BT LDAS>TND Excel 7
7 AN, BANAER LI A7 bR D Excel 7 7
AN, BINT BT =25 Excel 77 A /LD 3DONR
FIET 2, T—F%BNT 2720121F, BINT57 7
ANBBUEZIRD, 20T 7 A4 VHREE ST
WX, Z7ANMAERBELTBZENTES, L,
L., Z7ANVBNRTXFARNT 7 A NFITHRIR D, T%
ARNZ7ANVE Excel 77 A MIZEBLIEEX, o
Ea—% ETIE3&FHD Excel 7 7 A /L & LTERH#S
Nb, CZT.ZOZEZFMHLT3IHFRICH D Excel
7 7 A NOLATRTE RS S D292 Name & U 9 BI%L
IR > TEMNT D Excel 7 7 A VB ETFL, 2T
T—HOBMEIT), HHALIZ3BEHOT 7 A V&AL
FAHBIZEATLAZ LI L - T, BMENTT —FITHIZ
SFEHELTHS 2B TE, WHIRICT —Z DB
MAREIZ R D,

4. FEO

R DS - AIESOCERNT, s Eea e
2 — X THIEI L, WEN DT — X fighr, 7 — 2 EH
EMBOHHY 7 FTITF> TS, Z0 K9 RiffE
WERAY 7 IR A A =L EINTNEHI Ly B a—
Z BT O IR I IR v, L L, l@E 2
DEIRY T MEIGEMT, Lrrbarta—F14hA
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ZhEWH XL, WMET—FETFARNT 7 ANV

BRTHREL, TOT7 7 A NVEKICART ML i %

DINOFIEIZ L > TER L 2T id e 6720, JIE

DEY IR B EEEEFR TRV E B S 2,
YU TNERLL D LML TH D, AR TIE

R LTT a2l T MIEoTZDX S e REEEKL

L. 7% AR 77 A VOBEREAT S 72 TARY b

NEARRRT D Z LR ARRIC e oz, AT M EHE

BELDTERT HERICH, ERREFRECT*FA MY

7ANDRREITH>Z LT, BEITAXY b &2 E

PTERT DN TED, BIZ, 207wl T4

X, Excel BEAINTWNDH AL Ea—FThiXE
NTHHEHTHZENRTE D,

BIE. 207 r 7 T AME BAS D JASCO V-570
ERBIZUTHER L7, BlOMECcH-TH 7

TN LD ERTHIZTTHEATE S,

5. {8

PAT/ A NS IR

Sub OpenTxtFile()

Dim myFName As String

myFName = Application.GetOpenFilename("7 % % k 7
7 A /L (*.prn; *.txt; *.csv),*.prn;*.txt;*.csv")

If myFName <> "False" Then

Workbooks.OpenTextFilename:=myFName, Space:=True

If StrConv(myFName, vbUpperCase) = "False" Then
Exit Sub

Application.ScreenUpdating = False

Dim mySoucel As Range

Dim GYO1 As Integer

Dim GYO2 As Integer

Dim COL1 As Integer

Dim COL2 As Integer

Dim a As Integer

GYO1=19

COL1=1

a = Cells(14, 2)

GYO2 =a + 18

COL2 =2

Set mySoucel = Range(Cells(GYO1, COL1), Cells(GYO2,
COL2)

Charts.Add

ActiveChart.SetSourceData Source:=mySoucel,
PlotBy:=x1Columns

ActiveChart.ChartType =
xI1XYScatterSmoothNoMarkers

Dim mySouce2 As Range
Dim mySouce3 As Range
Dim GYO3 As Integer
Dim GYO4 As Integer
Dim COL3 As Integer
Dim COL4 As Integer
Dim GYO5 As Integer
Dim GYO6 As Integer
Dim COL5 As Integer

Dim COLG6 As Integer

GYO5 =19

COL5 =1

GYO6 =19

COL6 =2

GYO3=a+18

COL3=1

GYO4=a+18

COL4 =2

Dim b As String

b = Workbooks(2). Worksheets(1).Name

Set mySouce2

Worksheets(b).Range(Worksheets(b).Cells(GYO5, COLS5),

Worksheets(b).Cells(GYO3, COL3))
Set mySouce3

Worksheets(b).Range(Worksheets(b).Cells(GYO6, COLS),

Worksheets(b).Cells(GYO4, COL4))
ActiveChart.SeriesCollection(1).XValues = mySouce2
ActiveChart.SeriesCollection(1).Values = mySouce3
ActiveChart.SeriesCollection(2).Delete
ActiveChart.Legend.Select
Selection.Delete
ActiveChart.Axes(x1Value).Select
Selection.MajorTickMark = x10utside

Dim GYOS8 As Integer
Dim GYO9 As Integer
Dim COLS As Integer
Dim COL9 As Integer
GYO8 =12
COL8 =2
GYO9 =13
COL9 =2
ActiveChart.Axes(xlCategory).MaximumScale
Worksheets(b).Cells(GYOS8, COLS)
ActiveChart.Axes(x1Category). MinimumScale
Worksheets(b).Cells(GYO9, COL9)
ActiveChart.Axes(x1Category).MajorUnit = 100
ActiveChart.Axes(xICategory).MajorUnit = 10
With ActiveChart
With .Axes(xICategory)
.HasTitle = True
AxisTitle.Text = "#i# £/nm"
End With
With .Axes(x1Value)
.HasTitle = True
AxisTitle. Text = "W EE"
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End With
End With
End If
End Sub

Tursgn2?
Sub OpenTxtFile()
Dim myFName2 As String
myFName2 = Application.GetOpenFilename("7 &% % h
7 7 A /L (*.prn; *.txt; *.csv),*.prns*.txt;*.csv")
If myFName2 <> "False" Then
Workbooks.OpenText Filename:=myFName2,
Space:=True
If StrConv(myFName2, vbUpperCase) = "False" Then
Exit Sub
Application.ScreenUpdating = False

Dim a As String

a = Workbooks(3). Worksheets(1).Name

Dim b As String

b = Workbooks(2).Name

Worksheets(a).Move _
After:=Workbooks(b).Sheets(1)

Dim mySoucel As Range

Dim GYO1 As Integer

Dim GYO2 As Integer

Dim COL1 As Integer

Dim COL2 As Integer

Dim e As Integer

GYO1=19

COL1=1

e = Cells(14, 2)

GYO2=e+ 18

COL2 =2

Set mySoucel = Range(Cells(GYO1, COL1),
Cells(GYO2, COL2))

Dim mySouce2 As Range
Dim mySouce3 As Range
Dim GYO3 As Integer
Dim GYO4 As Integer
Dim COLS3 As Integer
Dim COL4 As Integer
Dim GYO5 As Integer
Dim GYO6 As Integer
Dim COL5 As Integer
Dim COL6 As Integer
GYO5 =19

COL5=1

GYO6 =19

COL6 = 2
GYO3=e+18

COL3 =1
GYO4=e+18

COL4 =2

Dim d As String

d = Workbooks(2). Worksheets(1).Name

Set mySouce2
Worksheets(d).Range(Worksheets(d).Cells(GYO5,
Worksheets(d).Cells(GYO3, COL3))

Set mySouce3
Worksheets(d).Range(Worksheets(d).Cells(GYOS,
Worksheets(d).Cells(GYO4, COL4))

Dim f As String
f = Workbooks(2).Charts(1).Name

101

COLS5),

COLSs),

With Charts(f).SeriesCollection.NewSeries

.ChartType
xIXYScatterSmoothNoMarkers
.XValues = mySouce2
.Values = mySouce3
End With
End If
End Sub

6. SEXH

(1) RMdH>L LAl Tw s

NV

Excel2000VBA if#m  Hfratamtt (2000)

(2) RMHHL LAl Twrs 3

NV

Excel2003VBA & Afm  HilisEamtt (2004)
(3) WAL, [Excel VBAF: L], Ffs 27

L, (2004).

(4) WHRERK, 2L oD Excel B - <7
oy, Y7 MR RTY v F, (2004).
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