NN RFFE SRR R

ISSN  1882-7144

éﬂﬂﬂ?é& ﬁuEﬁD Ly R ZEE]

2009%4H8
Journal of Kyushu Kyoritsu University Research Center F25
H R
AT SHATEUMLRBOORRELOT 2722 g, o e, o veis 1
R T A ANFEODHEZHA LTI 27 b B o
FHII BT 2REEEFREAD GA OBEHCEATE =Ffis. F AR § @S 1
BRAITTR \ R _
FN—v V=) XLERE R T A I
TN (RS LUY A O@WERTLL LT AEEL 21
HRAEE - PR SRR L AAKODR L
REEHLO e 4 2 e 43

HRMOALIH Rz BAL B ER I 2L~

— DA

i SRFE . ¢ @ﬂ$mmﬁtéﬁ P | BACTE— R 47
T SEHORAGHREL TS o e, o -
PN 2 ROV FRERT, B 7. LOBE, fEwE. SEgs 71
[ Wreesmsr ]

bAE TN EDSHIZET 2188 ORES BE  ERks 75
eﬁﬁgg%meﬁ%ﬁmxwéﬁﬁﬁyffs mmvréﬁﬁm T 81
Relationship between Sensitivity Enhancement and e o
Adsorption of Surfactant-Methylene Blue Complex ;?é‘;’[ﬁ?(?o TYUSH]NAGA Chiaki — TAHARA, K{)ﬁh'y”ké -
on filter paper on Spectrophotometric Rapid RS akuro YOSHINIRO, Hasaak »oan
Petermination Method of Anionic Surfactants Tashifumi TANTNUZA

BEAFATHSHNTETY ~ A ARFETCER L+

P UBLEE O ReEE  oaep )  ERRA. S %
AT vAAYE—A B 00) KR LS vEY — %
FRMEECET AN 1 (EBEE LT Ok o ®
§%$§£25t§§§%§§§§?§%mu B, MEGE, o V. ZRIA, $ATE 106
,.WTMMNTMCHFWWMM:MﬂWAﬁMWM R
g%ﬁﬁg%ﬁ%tﬁ%ﬁimﬁb*uﬁ“%%@ R, mE, R ﬁ,wmaﬂfmm 121
HAKERAGCEREICE L VEEHAEOTEE "M‘T%ﬁ'ﬂ‘ +ﬁi§i Tﬁ%%ﬁ_‘ﬁ 125
s B4 T 2 a e O R A ELRE ﬁ#% &H% BHE 129
ﬁ;ﬁgﬁﬁﬂ@ﬁiﬁ%(””)‘D?ﬁjﬂﬁﬁﬁ‘ﬂ“’ —— amfi, _— mR, H\ﬁéﬁ 133
%%ffﬁ;g@%%&%ﬁ%ﬁg%ﬁ@ﬁj}%ﬁi %H%ﬁ,i#m%% x&aaﬁmmm 137
e o
FrowT T IV A S I hE S KH%E. LIHRT. *&EE i 143
Bl E T 3 AR b o R L 2 fe Ry st sEAME . AASEA, s 119

HJ'I‘I%ZE_LK%%%‘%‘ e




[BEMBET] hHRTRFHERRALE $23 2009848
Jeurnal of Kyuishu Kyeritsn University Research Center No.2 Apnl 2009

FEFChEAFETMLAEPSO DRREFOF 21— J-MET 2 EBRSHZE

UM IEST R IR TR R F e LB
ZR A O OEE WL OB

A study on the PSO added fancy effect and its tuning up by Real Coded Genetic Algorithm
Tetsuwji MIHARA, Jiayi XU and Xiacging SHEN

J. Kennedy and R. Eberhart have proposed the Particle Swarm Optimization (PSO) in 1995, P8O is a
met-heuristic optimum technique based on the swarm intelligence. Because of the simple operations and
high quality of searching optimal solution, PSO has been used as the oplimization tool for many continues

optimal problems.

This paper presents an improvement for original PSO. The original PSO has a weak point that is the search
area is limited in the searching process. Overcoming this weak point, the PSO added fancy effect (fancy
P30, fP50) is proposed. The characteristics of fPSO are investigated by two numerical examples. Moreover,
the tuning up the calculation parameters of fPSO is attempted by using the Real Coded Genetic Algorithm.

Key words: Particle Swarm Optimization, Fancy effect, Real Coded Genetic Algorithm
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D 1.8 2.2 1.8 22 0.0 1.841695 1.802687 0.0 255 17 0
E 1.9 2.1 1.9 2.1 0.0 1.939380 2087652 0.0 215 14 1
* ! Score, Optimal | MEHRHE S N7 Case 3, Semi Opt - BEAFHFB SN Case
F8 NAK: BY 7 EF « BafiE

Run c c, Jan *  QOptimal Semi Opt

A 1.880480 1.901459 0.0765 380 25 1

Afl  1.880480 1.901459 0.077 380 25 1

Af2  1.880480 1.901458 0.08 1556 9 4

Ac 1.88048 1.90146 0.0765 365 24 1

* ! Score, Optimal . HAEMLSE ST Case 3L, Semi Opt | BEALEFE LN Case
#F9 KAT: Fa1—-Z v 7ER
1A t/ 1 u Iy R .

Run ¢, (o c, C, ﬁln o c, fan *  QOptimal Semi Opt
A 18 22 18 22 03 2200000 1837421 02918 320 1 7
B 1.9 2.1 1.9 21 0.3 2.097870 2100000 0¢.2790 310 18 8
C 2,0 2.0 2.0 20 0.3 2.0 20 0.03656 200 10 10
D 1.8 2.2 1.8 2.2 0.0 2.191605 1948564 0.0 220 14 2
B 1.9 2.1 1.9 21 0.0 1941521 1913161 00 170 11 1

* : 8core, Optimal @ FEMAES5NT- Case . Semi Opt : EEEHIE SN L Case #

Ehize e, nt - TRIEDEERD 5B T,
=¢, =200 EH#EL, RunC& L fan =019 &

i, Fa—m s S TR LUEBITEWERB SR

L, %D Seore fEIL 240 L7 <, RunA " RunB
HET 2 & D,

wiz, fan' =00 RELTRED PSO O F 2 —=
YAITHYT 5 Run DEET L TR, ¢ 5184,
c, =180 LN TVA. T OEIHED PSO IZ&
SEMEIHETSAENTEL@ELAY. LL, 20
Score=255 & RAHRHE 5114 Case =172 Run A




I e phE N, ChiE, [ECHETFEEALZL
HXOPSOTRF 2 — 27 LT LA 6% BEDEH
BEREFRRATHD L HBRL NS, ¢ X ¢, 0
L TREDORES S 128D RunE T, RunD ¥
bRIzHC,, C,BHFEDLN, TO Score BRI LIS
| APY -3

Jan, ¢, BXCe, B0y T 4 ©F 4 HhEHT
57012 Run A DEFRIBRBD IS¢, ¢, B&
U fan ixFE L, ThENOEEO Score FEIL
7z. Run Afl BIU AR fan [OREE, Run Ac
e I, BOREERITLEZLDTHD,

Run Afl @ Score ' Run A [ U Z &40 6 fan a0
RETHENMENZ 205D, LL, RunAR 25

Jan EIOEEDNE 3 REABEL WS T bbb,

THIZHLT e BLU e, [HEOBER MY EV. Run
A TREPHTED T TH DN, H9H%E 6 £ L7 Run
Ac® ScorefEld Run AL D FH{ELTWAS. ¢, LU,
HORBENRFEEEI TEWI EAHBELEN Zhb
Fa—Z V7= ReesGA BEHWENETH A,
Fihabb, COLDTRENAE LENERREr T
HREPNTHOEHE{LIZ BT L, ReesGA HIZIFNIE
SHIET 22N TETEY, ReesGA D¥ 128 T)
RRETLIIENTEL,

44 Ry Fv—7 KAT ##H& ¥ U REHR

NAK & -1<XRUlc) . ¢, ¢y, ¢, fan'{
FHEOC ReesGA DHERF A—FEHNTRV T T —
7 KAT 2R L BEEBRT - 2. TR RE
-9 IR

Run A~C @ fan {OB#ELE ST PSO DF 2 —
SV TR, RunABC OIEIZBSRE fan EH/NE

LD VI NAKDOEG Y & - o CHOf %R Lk

B Score AL NAK OIB& KD L8120 &L, &
BRELELN P THDEWS KAT OEALME:
LTOER SOBEHFBRN TS,

Jan ! =00 WO PSO D F 2 —= ¥ FITHIRT 2
RunD,E TRbBRE ¢, ¢, I NAK DHEH LAWY
D THHH, Score fEILMIZDNEN,

45 BEEBERIIATLEE

DD F I FRAFTHBLRETAENS Run
DEERE B Score HOBEHIZE~S X Run
A-DCHB-RE 3D, WFRLEUEUTHE, &
DBERFITIZEETRIE, PSOGFa—r FIZEL
THHEFOHIEREENT I THDLIN, 20y F
v—zTfRbhke,, ¢, BIU fan B3RS

[HREX] AMRAUKRPEABATFREE $28 200954A
Journal of Kyushu Kyoritsu University Research Center No.2 April 2009

BrAZRBAT, —BIHSRMEII X » TRl g,.
C, BEU fan @EHKEL BLL X MRE S 2281
W,

L L, M ke P wEeRAR v BET D
fPEO /35 4 — ¥ O AEHRHFET R THY, &
EERLEFa— v P HECRERHS L LN
bhs 20, SEGEALETF 2 -V FOhOk
BT ETCORAke,, ¢, BIY fan fED
A4 5RD2L0CHY, REACHBECERLE
RscsGA OEEOEILHVWE-T, v FT—7
NAK® Run A D XS IZI1HIT 1A D Score (HEEHERE LT
W5 Run WRFEN L LI L 0iERLENELN
TWa, [HRMEC L6 PSSO T & - TEEMCE
AR ERT D) @ MEEN] 3L LEAEY
Scove ERIHGT LD TEHEL, X ATHEBED 8%
BED Score {HCL-F2CHD. WFTNHE, HHERE
s TNRFA-YEEEE LI NE 2520 PS0
LU, Yol EREECH LT 22 i RER
ERERTELNRT A-YEIBE IR PO O3S
FARBEIZENS, ZOBEISF 2 -~ v T HIEDOH
EISEOMAFEECTHD.

b BbhbiZ
PSO R CHBLELPEAELT AT XL THY,

FARTHRERESE CLP RV EVWIENLHHED

O, AL X BT ¥ e S REEIRES T

THEAMELA LW RALERENS.
EWRTE, ZOMBRERET 5 —00RELLT,

S% CNETF fan 2L PSO #RELE. Z0

B REC & - TRBHRE I T TLRE L

TRBHREEFET A RHETEIEHTE, R

YFT—IFANTCLEWRERERRERET S

TEWTER BLIETOF -y I OVWTLER

L7
BoNFHEERFILHLEUTOLIIZRD,

® KFE<ShET fan 265 Uk PSO OFEK
TERPIEWE B IZREEN S,

@ fan EREERERENKELEE® RITTH,
HEMEZ L > CEORBAEIRERRL L
HD.

@ ZEN PSO I LA RARERED LD F 2 —
DY TTRENET HHBEFD S,

BELE PSSO EH#FED PO b rdiESH e 3
Cr=tdotochal, TEEEOFOEEZRLE
20 & A EAHEDREI, 4F CONMEIZAT L
FiZlgpo 2 OT7 A7 1 TRINDIHOHAED

k‘?,



(\IRBY) AHRUXPUSHRRKE 23 2009848
Journal of Kyushu Kyoritsu University Research Center No.2 April 2009

SRR RKE L vy Vo b5z gt 5T
Z2LDEEZ D,

B

EYIRIC B iz o ChMHT AF TS AR TR
A HEETEL - JIR=HF 513 (PSO OHEER
BROF—VEBIZEWVWTY, W - BHEEE»SIE
RscsGA DRIFE - RUF V=2 FAMEBE VT, Fh¥F
W& K DR EE-

E e, NIRRT A R B S - B0k
£ BITTFRK 20 % 7 HIZBES - UM T Kk
R LRSS E FEE L PP RERL T
DEHFO—A GHEE) 0F LEYF—vavizsnT
fPSO OF a2 —Z Y ORLBEEIZ W TERELZ YU -
AFa kBT,

HLTBEVHESRERT S,

BEE

f1] Eric Bonabeau , Guy Theraulaz ! FEh A &3
e AT (T2 20004 7 A 5.

{2] 350, AR, FAE EARHE Particde
Swarm Optimization |7 X 5 2RO B A HEE
R, B9 HBH LECBT 5 R o ABER
#, pp.159-162, 20056.12.

31 BHEmME, fERE, FAE: PSO IHT 5504 A
BRIBEMIECEY 288, & 0 PRI T3
el ABWBUE, pp.163-168,
2005.12.

(2009 4= 4 H 13 HiEA®RE)




(G4 1 RscsGA (EHMBE T & HAA L scsGA)
1 scsCQA O
WG T Ao £ A Genetic Algorithm, GA LE(L
HEHILFROETHY, o LARII BT 4%
B - WY BRERY WHOHBHA 2L - -1
Lo THBHENRS. LA LRS- 0l - F X & o Fo—
WOANL - vHAAWSRTWADIILMIDE
3, iz GA THWSN S EEKITTHE - HEDE B
v, BRI O S EHA L, LOEBROERERIZ
FEWTLTY X AREETHI LT GA OlER LE
B2 4 M sesGA TH A[ALL
sesCA 1z BT BN, TRIMAEGE, BTEE&ED 2
BETEAND. TEEKRIEREOSEVLOO LMD
TEHTED, BREMERTORYOBKTHSL IR
11, % < OFEOb D S LT WEZE T E Wbk
CARRAATEER L S HEOHAEOEWEE VD
BEALEZERELEZLOTHD, 20X AR
Riz&{Rons.

T OHEEE A L scsGA KD KD LpRERT.

D CAOEEWTH L EHMGA TR RICH-T
By LTRAROELCARENDH, scsGA TH
ZHWIEHEH A

® N—Llv PEBEREVS GA TRADEDOEWE
KOBRETHRERIIESERIBRO Z & LN
HNEWMR, 2 20—y b EFFD sesGA Tl
Jo— Ly RS 1 D LT WBE GA IDHREF L TR
HAGEEEORETHRIERIZE SRR, &

@ —i GA TREEMREMAERDIILES
> TEO B HREBHE L, HER08R 158
HWrvror—-ELEHINE L AERNRS 5.
TIUITHL sesGA TR HEA THIFR
Ly b oA I el &
T OSREDR R END,

(1) scsGA DEFF V-3V

GA Tz EVWsNa Yy MEARREFET
DIEAD scsGA DERA RV~ a YU TOLIT
BB,
& AR (K - %9E)

—fiz GA TR B WS —oDOfF
EreHRAIND, AEREERRERIERTIESL
WhET BIERTHY, BTEAREHE HlRY
LIESERHKE WD, AFHREREIC L - THEET
BREHNEHLNTCEY, FSEOEDOHFIE
TAHREINFLEHDLIIZRELTHD.

sesGA TR— IO BESE DEW L O % TREREE,

(HREY] AMRIXSEBSHRARE K28 200974 =]
Journat of Kyushu Kyoritsu University Research Center No.2 April 2008

FRUS TR EEREY LTERIL, Thiho
HMG 1T OBRENEBERI L OBELTRE
3. B S -Th— Ly PEEEERVD A,
AEEGR R TEREHIIREAERI s 0N —
Ly b EFETS.
& WX
LRI 2 OBEAEFRUERTHEL, SHIER
LBORETE#ZHTIIEEVD
sesGA TR AEFTH 1 » FIETO 1 FEX
EHWD,
& RRIER
BETE-BOEGTELIYLIIEEVD. B
Kz, BREINFEREROREERIIEDL,
Vo FEFIOT v ¥ LRENLVE OB TR
14250, 0%hsE 1IZE{LEES.
scsGA CRARI k- TR Eh - Ekos iR
HREROMEL TS,

(2) sesCADT NI AL

Step0 EFEATA-¥ X LT, AOBN, ZRBEK
# N ERERRERE P, SRR N
EHET 5.

Stepl AO¥ N, o#iiRes (BF 2545
LITEYET B.

Step? SEKOBFEEEHEL, Hohie B (Ns
) oBEks>TREBEFC, BDO
(N, — N oBiks e Eic st
5.

Steps CEBARENS L, BERMEER,S 1H
OEEEFNFRoBEROL Ly D
A—Ly MR TRUH L, BELZERT
WRIEER Y T 5.

OB, N oL BEER OEKILTOF
FRRIT SR AN A O T, kiR itE
hoFI(N, - N HETHS.

Stepd ZEIZ X0 FzdRENL (N, — NoH
Oz B L TRAERAERR D, 1200
TRRER TS,

Steps  MELHERBEAEBEENRIA N TELLLIE
BRTT2D. F5Th0E & Step2 ~NRED,

2  RacsGA OHE

BETFIIEy bEAITR RS ERERAEHND
GA 13 Real Coded GA, RCCA L #Fr&h . HiHIZH
T2 7 sesGA OFHllr ERALRIE T2 HRAAYE GA
# RscsGA & & f1H7z[A2]

49_



Z 7 CH RsesGA DR ik & RIRERTE RN
T 5.

(1) zZXFHikE

RsesGA T 7 L FER & fpilh 5% X ik[As]
FEALTWS, 7L FEY BLX-a it Esheleman
2R > TERS NIRRT ORNTRTH Y, 2
fAoRMEI S 2 Mo FEEKEERTHHIIBNT
scsGA DFHAR & DBRBADELTVHETHS.
ZDAKHETERBUTOLD TH 5.

2 o MERE

Py =(py1s Pias s P s By =(Pays P+ Do)
TV PRI L - TERSRS 2 BOTEESE

O CIN PN R O] (CYRYIIEINW
Ys FRXTHLT, 2 @oBER X, #HTH
BENDEH (xolgd,) *od, ROBEIIZKEL
J=E M LT —RREI - T 2 o FEEE R
AV X 0ERT 5.
CisCy :u(min(puapzr)_adi 1 max(pwpzi)"'adf)

(A-1)

rREL d = fp“ —pzj[, u(x,y)iiizfnﬁ[x,y] D—
ELEER L, a BIGREE (=0.26~0.50) TH 5.

(2) RRERSH

HAIEIFHEIEH L TCEFOENFHICB L ERE
BAENRS LI EHEE LA, — BRIz Sk L B
FRARr R w785 biddhn. EXHEC 7
Ly PR EHVDHET LERIZHVSRRERS
RREEEIR WY, LEXF-TIITH, UTo&
TEARLARE LTV ARRE RO HLIA4,AR) 2
B 5.

BURERROBE SRS - LT, RRAERRERR
P, L0 B BRORRERTELHE L, RRERR
HBEOBHD 1 >ORER X, 25 ¥ AGEIRL, £
DER, ZRA-DIZEDFHRT S,

R, < R, +u(-1,1) W, (A-2)
I, W, RREHX, oEBERETHD, i3
EIREE R (5056) THD,

ZEL, BRERBOEFRX, 0l R, ¥ eo R
M@ (FRRE) LhXREWV (hEW) BAIE, XA
L —ir g v X EREIZ

R, = ERE (FRE A-3)
by )

SEE
[A1] T. Mihara, H. Chijjiiwa and T. Ohta: On the
Efficiency of GA with Selecting the Crossing

[BRBEX] NHATARPUSHRARTLE $28 2009548
Journal of Kyushu Kyoritsu University Research Center No.2 Apnl 2009

Strings for the Discrete Optimal Problems,
CD'ROM  Proceedings of the International
Symposium on Optimization and Innovative
Design, #105, 1997.

[A2] BB —IRWGA, BrEEsE, Txade vy
FRE % A A T SRR B EEIN GA DR
e PR 19 FEFRZSEI R RRES,
2008.3

[A3] k% HRERENT VT Y X LB 55
BT T NOBRG, ERH AR TERMER TR
FIR, 2002.3.

[Ad) KHGE, BEER #AeT N T XAz L5%Eh
et T @R 2,6(2), pp.59-73, 1998,

[AB) KHGE, BEER: #ETN TV LAILLDEEN
et 1 BB AR I7°2,6(3), pp.83-97, 1998,




[BEMEN) hWIHRUXZFESURGKE 2S5 20098548
Journal of Kyushu Kyoritsu University Research Center No.2 April 2009

FEIVT 4 WIEREDHEIZEALE
70027 FBRBICET2BRTELEEAD GA OBER(CT 3 E#BHNHE

ML K FER B LHEMARE THR TEER
ZHE BB L R R @ R

A demand leveling method on the project management considered with
separating the uncritical events by using Genetic Algorithm
Tetswi MIHARA, Kecheng WANG and Guohui FAN

CPM/PERT is the famous method for the project management. Only the critical events are taken notice
in CPM/PERT, the demand of each period is not considered. From the view point of effective utilization
of resources, the demand leveling is a very important problem.

This paper presents a demand leveling method on the project management by using Genetic Algorithm
(GA). At first, the uncritical event start time control method by using GA is proposed, Next, the original
function nT{w) which can find the u-th bit string of n unit *1” is developed. Introducing nT(u), the
extension method when uncritical events are abele to separate is shown. The efficiency of proposed

methoed is confirmed with the numerical examples.

Key words: CPM/PERT, Demand leveling method, Genetic Algorithm
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A study of park management and facilities of green tourism.
Researches in Shanghai and Thailand
Yuji YASHIMA, Kenji HOSONQ, Tao XU
Abstract
Social needs around the park and green space is more diverse, and complicated, We have conducted a
survey of green tourism facilities in Shanghai and Thailand. We would like to propose suggestions to the
development of park management from this survey, As the analysis results, we have two suggestions. The

first proposal, decision making, performance evaluation, the established mechanism is the basic
requirement for success. The second proposal, it is important to continue to send mission made from the

customer’s perspective outside and inside the organization.
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Effect of hydrogen sorption kinetics of metal alloys
for hydrogen storage using Nb2Os as catalyst
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Abstract

In recent years substitute energy resources for fossil fuels have been strongly demanded. Hydrogen is one of the promising
materials. However, hydrogen has serious problems in its transportation and storage. Three methods of compression,
liguefaction and absorption are nominated for the technigues to solve the problem. We paid our attention to a metallic atloyed
material for hydrogen storage by the absorption method because it has the advantage of a high contraction ratio of hydrogen
with 1/1,000. On the other hand, it also has disadvantages such as its heaviness in weight, high temperature in
absorbing/desorbing operation, and low reaction rate, and so on. Thus, we have been trying to improve these disadvantages

by adopting composite materials of Mg-ZrTiMn with or without Nb,Os as catalyst.

Keywords: hydrogen, Mg hydride,
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Effective hydrogen production by use of chemical heat pump and high-temperature nuclear heat
Satoshi FUKADA

Abstract:
A chemical heat-pump system using two hydrogen-absorbing alloys is proposed 1o utilize heat exhausted from a
high-temperature source such as High Temperature Gas-cooled Reactor, HTGR, which is designed {o produce H;
more efticiently. The overall system proposed here consists of HTGR, He gas turbines, chemical heat pumps and

reaction vessels corresponding to the three-step decomposition reactions comprising the /-5 process. A
fundamental research is performed experimentally on heat generation in a single bed packed with a
hydrogen-absorbing alloy that may work at the H, production temperature. The hydrogen-absorbing alloy of
Zr(V . xFey), is selected as a material that has a proper plateau pressure for the heat-pump system operated
between the input and output temperatures of HTGR. Temperature jump due to heat generated when the alloy
absorbs H, proves that the alloy—H, system can heat up the exhaust gas even at 600°C without any external

mechanical force.

Keywords: Hydrogen, Production, Hydrogen-absorbing alloy, High-temperature heat, Nuclear reactor,
Thermo-chemical decomposition of water, Chemical heat pump
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A Study on the characteristics of end bearing plug effect using open end steel tube piles
Hiroshi Kariyama®., Yoshito Maeda™®, Masuji Yamada**

On the ordinary driving method of open end steel tube pile, at the bearing stratum of comparatively
single grain size distribution, the cases that the end plug effect doesn’t appear easily are reported.
Conventional various attempts for the end bearing improvement to this kind of pile have been studying.
However, those attempts have not obtained useful result yet. In this study, model piles that have various
internal shapes were penetrated into aluminum rods test ground. As a result, it was confirmed that the end
bearing about iniernal tapered piles of the small angle were more effective than that of ordinary method .
Keywords . open end steel tube pile, end plug, tapered open end pile, aluminum rods test ground
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Geometrical acoustic prediction method of sound fields with scattering coefficients for room boundary
Kunitaka Nakano, Hitomi Furusawa, Katsushi Ebuchi, Hiroshi Furuya and Soichiro Kuroki

Sound diffusion on room boundaries can play a key role in determining the sound field within an enclosed
space. This study deals with the problems of the scattering coefficients that should be assigned to a wall in
the geometrical acoustic prediction, and a fundamental property of the method that may be used to model
the diffuse reflections. Acoustic simulations in hybrid image/ray tracing model with scattering coefficients
are performed for two kinds of sound fields. Firstly, the distributions of reflected energy from a single wall
and the directivity characteristics are investigated in both the specular and non-specular areas. Secondly,
room acoustic parameters are analyzed for three types of hall models. Physical scale model experiments are
also conducted in order to verify the practical approach applying scattering coefficients to geometrical
prediction. The behaviors of the predicted results affected by diffuse reflections are discussed.

Keywords: Room acoustics, Surface diffusion, Scattering coefficient, Prediction method,

Scale model measurement
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Fig. 2 Hlustration of the condition in study model ( 1 )b for
the directivity of reflections of the wall. The observing
points are located at 5-degree intervals in a semicircle around
the wall.
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Fig. 3 Three kinds of floor plan for room models in
study model (1), Type(a), reversed fan-shape;
Type(b), fan-shape; Type(c), shoe-box.

Tabte 1 Qutling of room models,

Model Floor Type Vim'} S,(m’) ' V/S(m) RPels)® @’ N

Flat-surface a 16,000 3.82 2.51 020 28
model b 16062 500  1.87 241 0.2z 30

c 16,000 3.53 237 022 M

Diffusion a 15,835 373 242 021 28
model b 15,882 900  3.77 235 022 30

[ 15,819 179 237 022 M

*] the floor area
*2 averaped over the four octave bands from 250 to 2k Hz
*3 the number of cbservation points in the seating area

study model (11)
Auditordium model on a scale of 1/20

study model (1) Measuring
Wil amp,
3 I
Electrodes 144" microphone AD
converter
i —
Spark pulse 1 Personal
generator Trigger computer

Fig. 4 Block diagram of scale model measurement.
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Fig. 5 Examples of impulse response calculated by
geometrical acoustic simulation with sound scattering in

study model { I )a: 5,=0.20.
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Fig. 7 The analysis result of specular reflection energy
and scattering encrgy on the diffusion wall (8,); 0dB=

maximum value of specular energy component.
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Table 3 Correlation coeflicients between caltculated and
measured values in study model ( I )b.
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; i : . 02 0. ¢ 095 95
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Fig, 10 Directivity of reflection levels for the plane wall; calculated values: dotted line, {a) without scattering; with
scattering; solid line, (b) s,= 0.10; broken line, (¢} sp= (.20; dot-dash line, (d) sp= 0.50; long broken line, (e) sp= 1.00; o,
measured values; the arrow indicates the incident direction of sound.
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measured values; the arrow indicates the incident direction of sound.
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Fig.13 Comparison between calculated and measured acoustical parameters in the flat-surface models; G, G380 and GL in

the

floor type (a), C80 and D50 in type (b), EDT and Ts in type {¢) ; calculated values: dotted line, (i) without scattering; solid line, (ii)
s 0.10; broken ling, (i1} s¢~ 0.20; dot-dash line, (iv) s¢= 0.50; long broken line, (v) s¢= 1.00; o, measured valucs.

20,

2 4 6 8 012 1416 18 20 22 M 25 24
BRI B N I 2 '

- wa-a B TS B N R L I N I S I I I P R
I R LD M 13 20 22 21 26 2%
I T T T

LI B B O I BN

L o 2 o L B

20

L AR AR N 0 R0 I R

& B 10 T2 L4 16 1B 20 22 24 2 2% X

Obscning poinls

250Hz

T T T T T T TR

.
Lovvoneisaer e iaagasiad elisans i P EEE E R PR S NN RN
2 4 6 % 1012 |41 18 27 1 26 2B 2 3 b6 R ID |2 )4 ]b II 2') l? Zl Zb li 24 6 & 1012 }l i6 14 FSNF S b T TIFL)
Obsening paints Observing polnts Obsenig pomls
560Hz 1kHz 2kHz
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A study on acoustic quality of concert auditoria from the point of view of symmetrical features of room shape

Hitomi Furusawa, Yoshiko Katanosaka and Hiroshi Furuya

The purpose of this study is to investigate the relation between acoustic characteristics of sound field and
the fundamental room shape of auditoria from the point of view of symmetrical features of the space, and to
make clear the acoustical validity of asymmetric room shape in acoustic design. In this paper, the spatial
distributions of some acoustic measures are investigated for four kinds of geometrical acoustic models,
whose planar shapes are systematically varied from symmetry to asymmetry. From the resuits, it is found
that there is a significant difference in the attenuation of reflected energy due to the source-receiver
distance between symmetric and asymmetric models, Furthermore, the higher the index 4, representing the
degree of space-asymmetry, is, the smaller the attenuation coefficient m for GL becomes. Additionally the
scale model experiments give close agreement with the calculations.

Keywords: Acoustic design, Concert auditoria, Asymmetric room shape, Sound level parameter,

Acoustic simulation
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Fig. 1 A sample of auditorium with asymmetric plan.
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Table 1 Seventeen room models of floor plan. Type nos. 5,
9," [2(shoebox), 14 and 15 are symmetric models. The
others are asymmetric models. Subscript figure indicates
the values of & and &, J is defined as a parameter for

representing  the degree  of asymmetrical feature
(0=[0,+8]).
i)
0 10 20 30 40
symmcry ) asymmany
+40
stage 0 - n)@
. ,’. . -,’ +20 ‘( 10.-20) ‘ ﬁ
g ',"'" bt ,'0 110 G-I ©.- 20 - 10,-39)
LY 4+ ¥ Up .- I (- 10,-20)
] i+ 2 b - ( :]
§ ! ! 0LR( } ({8} -10,- 10} (- 20,-20)
= -10 l @
1 1 ! 0 (1. 0; V
I !
! J ag € w +0) (2\}0} .10
.n'_ [} 0 (-20,410)
20,000 (-20,420) (885

Table 2 Qutline of room models in the study model I(a).
VIS(m) RTl(sy? &* N

Type V(') Sy(m’)”

1 377 2.30 131 218)
2 3.80 2,34 172 217
3 3.82 23t 156 (206)
4 3.79 2.33 160 (215)
5 3.75 229 159 (214}
6 3.30 2.35% 182 (219}
7 3.84 2.39 174 (219)
8 3.85 2.41 158 (208}
9 6000 900 332 227 022 161 (216}
10 3.83 2.42 178 (210}
It 387 248 169 (209}
12 3.88 243 153 (198)
13 3.82 241 193 (2200
I4 3.36 248 185 (220
I5 378 2.36 199 (218)
16 374 233 170 {215)
17 3.74 2.28 188 (217)

" the floor area
a\eraged over the four octave bands from 250 to 2k Hz
** the number of observation points in the seating area
(including those on stage)
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Fig. 5 G Gy and GL values versus source-receiver distance for &g =20° in the simple models with absorbing rear wall
(averaged over eight sources at 500Hz): broken lines, predictions using Barron’s revised theory; dotted lines for G, traditional

theory; solid lines, least-squares fit lines.
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Sarcinochrysis sp. DIMEVER
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Antibacterial activity of Sarcinochrysis sp.

Eriko Nishio, Setsuko Sakaki, Yuji Yamaguchi, Hiroyuki Takenaka, and Yoshifumi Tomita

Novel functional substances have been found in microalgae, a group of widely spreading organisms,

survived under various severe circumstances,

This paper reports that the 50% ethano! extracts from a

microalga, Sarcinochrysis sp. {Pelagophyceae Sarcinochrysidales) showed the suppressive effect on the

growth of Escherichia coli, Staphylococcus aureus, and Candida albicans.

Further experiments are

needed to clarify the active substance(s) and the action mechanism,

Key words : microaigae, antibacterial activity
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The Problem and The Trend of Small and Medium -sized Enterprises Accounting Guideline

Katsuyoshi Okabe
Abstract

At a present, it is clear that there is a problem in the reliability of the financial statements which small and medium
sized enterprises continue to submit. Therefore, in this article, the problem of the single standard theory and the double
standard theory, the cost base and the current- value basis, the profit cost-approach and the asset debt approach, among
others, are addressed. Specifically, the regulation of the company rule in the individual explanatory note table in the
single standard theory and the double standard theory and the improvement of the reliability of the financial statements
using the "Small and Medium sized Enterprises Accounting Guideline", are explained in detail.

Keywaords: double standard theory, reliability of the financial statement, small and medium-sized enterprises
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A study of nonlinear dynamics in the Einstein-Friedmann eq.
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Relationship between Sensitivity Enhancement and Adsorption of
Surfactant—Methylene Blue Complex on filter paper on Spectrophotometric
Rapid Determination Method of Anionic Surfactants
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Abstract

The simple and rapid spectrophotometric determination method for anionic surfactant using
methylene blue (MB) which we have previously proposed utiizes absorbance of the organic phase which is
separated from the separating funnel, anionic surfactant (AS) in sample solution being transformed as
AS-MB complex and moved to the organic phase. When the organic phase is separated by the filtration,
chioroform has been used as eluent to prevent complex's adsorption to the filter paper. But when this eluent
was exchanged to alcohol, the sensitivity markedly increased. 1t was also found that the kind of the filter
paper greatly influenced the sensitivity or the slopes of the calibration curves. As a result, it was found that
the key factor which has an influence on the sensitivity was the adsorption of AS- MB complex to the filter

paper.

Keywords | Anionic surfactants, spectrophotometric method, methylene blue complex, adsorption

Introduction
Nowadays, surface active agents or
surfactants (SA) are becoming indispensable to our
life. The consumption of SA reaches enormous
quantities including the amount of consumption for
the industry and our daily life (1.50 x10’ tonfyear in
the world)" 2. But on the other hand, the {arge amount
of SA consumption causes water pollution of river
water, seawater, water supply etc., and sometimes SA
has a negative influence on the ecosystem, However,
because of the usability, above all, the amount of
consumption of the anionic surfactants (AS here
after) is markedly large and reaches ca., 65% of the
total surfactant
quantity in Europe.”  All the production of the SA in
Japan is 1.01 x10® annual tons (2005) and the ratio of
AS to all SA production abont
40%( 4.01x10° ton/year).” The sulfonate type AS
is most often used in AS. It accounts for about 42%
(about 1.70x10° tonfyear) of all AS.” Of the
sulfonate type, the production of the
linear-alkylbenzene suifonate type (LLAS here after)
accounts for about 27% of all AS.

Analysis methods for AS are mainly divided into
24-11

reaches

three ways; spectrophotometric  methods,

119

chromatographical methods,'*'? and other methods.™

?' " But the chromatographical methods (HPLC) are

becoming the dominant official method of Japan?
However, the HPLC method is applicable to the
analysis of individual similar ingredient (LAS), but is
not suitable for the analysis of whole groups of AS.
Concerning the change from the spectrophotometric
methods into HPLC methods a wide range of
criticism was presented from the spectrophotometry
users.  One of the main reasons that the AS analysis
method by the spectrophotometry using AS-MB
{methylene blue) complex formation was changed
into  HPLC method is thought to be that
spectrophotometric method uses a relatively large
amount of chloroform (CHCl3).***

We have developed a simple and rapid
determination method ( hereafter called the SR
method) for AS
spectrophotometry using MB.*

deterimination by  the
This SR method
uses small amounts of chloroform, and the method
gives the same accuracy and precision compared to
that of the official method, This method determines
the AS concentration by measuring the absorbance of
the organic phase which is separated after the
distribution equilibrium was achieved using a
separating funnel, To prevent the adsorption of
sodium dodecylbenzenesulfonate and methylene blue
chelate (hereafter DBS-MB complex) on to the filter



paper, CHCI; was used which is the same as the
organic phase solvent. This time we have tried to
use several alcohols and acctone as cluting solvents
instead of CHCL, and it was found that the
sensitivities (or the slopes of calibration curves)
remarkably increased compared to the CHCl;, The
results were as follows; acetonel.4, MeOH 1.9, ethyl
alcohol 1.8, 1-Propanol 1.9, ethylene Glycol 1.9
times as large as CHCI; [1.0 as standard value for
relative sensitivity when qualitative filter paper was
usedj ). It was also found that the sensitivity
depended on the kinds of filter paper. In this work,
we will report on the effect of different kinds of filter
papers and solvents to the sensitivities (slopes of
calibration curves).

Principle

A principle of measurement of AS was shown
in the previous work,' and it is briefly shown
schematically in Fig.1. AS and MB forms AS-MB
complex, both in water or in organic solvent, and the
When

the water phase and the organic phase are mixed, the

equilibrium is greatly biased to the right side.

AS-MB complex in the water phase moves to the
organic phase.
AS-MB
concentration is easily determined.

By measuring the absorbance of the

complex in the organic phase, AS

Aqueous Phase

ey (DBS-MB complex) @
¢ (Blue)

DBS + MB
(Blue)

DBS + MB

el (DBS-ME complex} @
{Blue)

{Blue}

Organic Phase

Fig.1 Equilibrium scheme of DBS, MB, and
DBS-MB complex in water and organic
{chloroform) phases

Experimental

Reagents and chemicals

In this experiment, as a typical AS, a linear
sodium dodecyl benzene sulfonate (often called LAS)
(C13H25CsHySO:Na=348 .48, purity 99.0%, hereafter

[HRFEX) ARMHTAFESHAFTRE %28 2009848
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DBS), and MB (CigHgN;SCl* 3H,0 (Methylene
blug) = 319.85 + 54.05;, pwity 98.5+%) were
obtained from Wako Pure Chemical Industries Ltd.,
and used without refining. The other reagents
obtained are guaranteed reagents and used without
refining.

(1) (10.00 mg L") DBS standard solution. 1.000 g of
DBS ‘was dissolved in the appropriate amount of
exira pure water, To this, extra pure water was added
to the line of 1.000 L volumetric flask, and this was
stored as 1000 mg L' stock solution. Next, 10.0 mL
of this AS standard stock solution was sampled out
and extra pure water was added to the mark of 1.000
L volumetric flask, and this AS solution is called
10.00 mgL™" standard solution. When measuring the
AS, this standard solution is used for the fixed
concentration by dilution using extra pure water.

(2} Acidic MB standard solution. §.35 g of MB is
dissolved into ca., 500 mL of extra pure water. Then,
6.5 mlL of concentrated sulfuric acid is added and
after stirring, extra pure water is added to the line of
1.000 L using a graduated flask.

(3} Other materials.
qualitative and quantitative ones. No.2 (qualitative)
and No.
representative of filter paper after preliminary

Filter papers used are both

5A  (quantitative) chosen as the
experiments were obtained from Advantech Co.. Ltd..

(=9 cm).

Apparatus
UV-Visible

Hitachi, Ltd.} was used for the

absorbance of sample solution. The optical cell length

(U-3210;

measurement of

spectrophotometer

was 10 mm,

Soxhlet extractor used for the removal of
DBS-MB complex adsorbed on the filter paper was
commercially obtained from Sibata Scientific

Technology, Ltd (type 4312-01).

Procedure
(1) AS determination method
Simple and Rapid determination method for
AS determination was shown in the previous report.*
Procedure for AS analysis by spectrophotometric
method using MB  is briefly explained below.

DRBS standard solution is diluted in the range of 0-0.6

,88_



mg L', for making a calibration curve. Each
standard solution was accurately sampled out (50
mL ) into a separatory funnel. Then 5.0 mL of acidic
MB standard solution and 5.0 mL of CHCI; was
added and shaken for |
distribution equilibrium. The organic phase (organic

minute to reach the

phase before filtration ) contains DBS-MB complex.
Absorbance of organic phase (after filtration) was
then measured using spectrophotometer at the
wavelength of 654 nm, In practical experiment, we
used 1.0 mL of eluting solvent with syringe to
prevent the adsorption of the DBS-MB complex on
the filter paper just before the filtration in a constant
manner (rotating spirally). Previously, we have
used chloroform as eluting solvent, and this time we
tried other eluting solvents, such as methanol
(MeOH), ethyl alcohol, 1-propanol, ethylene glycol,
and acetone. We also examined the influence of the
kind of filter paper. As a result of the preliminary
experiments, alcohols have given relatively higher
sensitivities, compared with CHCl;.  This time,
MeOH and CHCI; were chosen as representatives of
eluent for comparison. In the same way, it was found
that the kind of filter paper influences the sensitivities,
and we have chosen fwo kinds of filter papers,
No.2{qualitative} and No.5 A(quantitative).
(2} Adsorption quantity of DBS-MB complex on
JSilter paper

As shown in section (1), to prevent the
adsorption of DBS-MB complex on filter paper
during filtration several eluting solvents were
examined, and the kinds of filter paper also were
examined to determine how the adsorption quantity
or the slope of calibration curve varies. Therefore, it
was considered that to determine the accurate
quantity of the adsorbed DBS-MB complex on filter
paper after filtration is very important.  The
procedure to obtain the exact quantity of adsorbed
DBS-MB complex on the filter paper is shown below.

After the filter paper which was separated
from the fonne! was air-dried at room temperature,
the filter paper was cut off in longitudinal-direction in
I-mm width. Then we put them into cylindrical filter
paper for Soxhlet extractor (to raise the accuracy and
reproducibility, three pieces of filter paper were

introduced in one cylindrical filter paper). A 250
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mL of MeOH was used as elution solvent and reflux
was continued until the blue color due to the
DBS-MB complex completely disappeared from the
filter paper. After the extraction through Soxhlet,
the extracted solution was condensed and transferred
to the 50.0 ml graduated flask, and MeOH was
added to the marked line. Finally, the absorbance of
this solution was measured at the wavelength of
654nm,

DBS-MB complex adsorbed on the filter paper was

Using this value, the total guantity of the

determined, The arithmetic equations (1) - (2) are
shown as follows;
From the Lamberi-Beers’ law

Ar=gct
—  C=AX) " [mol LY ay
mfads) = CVg[mol] (2)

Where A is absorbance at the wavelength of Anm[}=
654], € is cell length [(=1.0 cm }, C is a solution
concentration of the DBS-MB compiex [mol L1,
m(ads) is the mass [mol unit] of the DBS-MB
complex adsorbed on the filter paper, V, is the
of the measuring flask (=0.050 L), and the
of the DBS-MB
complex at the wavelength of 654nm, £ (A=654 nm)
= 97300 [ solvent : MeOH ].

volume
molar absorption coefficient

Results and Discussion

Influence of filter paper and solvents on the
sensitivity

At first, qualitative filter paper No.2 was used
for the separation of an organic phase (before
filtration), CHCI; and MeOH were used as eluents,

and the absorbance of the organic solution
(after filtration) was measured. Calibration curves
obtained are shown in Fig.2. As seen from the
figure, the slope (sensitivity) of the curve obtained
from MeOH as eluting agent is greater than that of
CHCl;, and the relative value of the slope is around 2
When the

calibration curve with CHCl; and the calibration

times farger than that of the latter one.

curve without CHCly; was compared, it was found
that both slopes are approximately equal. In other
words, CHCl; has neo effective power to desorb the
When it is
examined in more detail, the slope of the calibration

DBS-MB complex on filter paper.
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Fig.2  Relationship between calibration curves
and filtration condition

(o) Without Filtration m=2.441, }r|=0.999; (e)
eluting solvent MeOH, m=1.991, |r}[=0.998
() solvent-less m=1.070, |r|=0.999; (u)
eluting solvent CHCls m=0.989, |r}=0.999,
There is no dilution correction for calibration
curves. (Kind of filter paper used is qualitative
filter paper No.2)

curve with CHCL is slightly lower than that of
calibration curve without CHCl; by about 6%. This
small difference will be due to the dilution effect.
Because, in this experiment, a small amount of
eluting solvent (1.0 ml) is added rotating spirally
into the filter paper using syringe just before the
filiration begins. From the repeated experimental
results, it was estimated that about 0.25mL of eluate
is transferred to the organic phase (after filtration)
from the wetted filter paper. Next, filter paper was
changed to No. 5A and similar experiments were
carried out, Results are shown in Fig.3. When filter
paper No. 5A was uscd, the sensitivities ( slopes of

calibration increased

curves) were markedly

compared with those of No.2 filter paper.  From
these results, adsorption ability of No. 5A to the
DBS-MB complex seeins significantly weaker when
compared with that of No.2 filter paper.  Especially,
when MeOH was used as an eluent with combination
of filter paper No. SA, the sensitivity ( slope of
calibration curve) became highest and s
approximately the same slope of calibration curve to
If the

dilution effect of ca., 6% is corrected, both values of

as that of calibration curve without filtration.

slopes almost agree with each other.,
To estimate the adsorption quantity of DBS-MB
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Fig.3 Relationship between calibration curves and
filtration condition

(o) Without Filtration m=2.441, |r}=0.999; (e) eluting
solvent MeOH, m=2.289, |r}=0.999; (0} solvent-less,
m=1.714, [r|=0.999. There is no dilution correction
tor calibration curves. (Kind of filter paper used is
quantitative filter paper No.5A)

complex on the filter paper exactly, we have
determined the adsorbed amount of the DBS-MB
complex experimentatly according to the procedure

)

Filtration conditions and adsorbed amount af
DBS-MB complex on the filter paper

After filtration conditions were varied, adsorbed
DBS-MB complex on filter papers  were analyzed
according to the procedure (2). The masses of
adsorbed DBS-MB complex on the filter paper were
determined using the value of absorbance of organic
phase (CHCL).

mass balance among the DBS-MB complex in

Schematic figure to understand the

organic phases{A and B) and DBS-MB complex
adsorbed on filtration paper is shown in Fig4. The
result of the analysis was shown in Fig. 5. Tt shows
how the varied filtration conditions influenced an
adsorbed amount of DBS-MB complex onto the filter
paper, or the amount of DBS-MB complex which is
contained in the organic phase.  The total sum of
amount (mole percent) of adsorbed DBS-MB
complex on filter paper and the amount (mole
percent) of DBS-MB complex in organic phase
{CHC%;) afier filtration is approximately 100%{mole
percent base) although those two kinds of data were
obtained separately with different experiments, when

the quantity of DBS-MB complex in organic phase

7904



Fig. 4 Relationship among the amount of
DBS-MB complexes in solutions (B and A) and on
filter paper

m(org-B). Mass of DBS-MB complex in organic
phase (before filtration) , m{ads): Mass of DBS-MB
complex adsorbed on filter paper, m{org-A) : Mass of
DBS-MB complex in organic phase {after filtration).
The leg position of the separatory funnel is in the
1-cm position from the upper end of the filter paper
and eluting solvent {1.0mL} is injected rotating
spiraily.

before the filtration was presumed te be 100% (mole
percent base). Where this value corresponds to the
percent extraction {(or yield) of §7.36%+0.19% (DS:
n = 6) which was obtained from the absorbance of
DBS-MB complex in the organic phase without
filtration to the sampling quantity of DBS weighed by
analytical balance. It was found that the desorption of
the DBS-MB complex from the filter paper was
approximately complete using the Soxhlet extraction
method. The slope (sensitivity) of calibration curve
depended on the kind of eluting solvents and the kind
of filter papers, and it was proved that the main
reason why the sensitivity changes was due to the
DBS-MB complex adsorption on the filter paper.
Now, the calculated values which were obtained from
the experiment on Fig.5 were not corrected for
dilution effect. When MeOH was used aseluting
abundance of the DBS-MB
becomes apparently around 103% if the dilution

solvent, complex

effect is corrected. Furthermore, when the adsorbed
amount of 9.3% DBS-MB complex from filter paper
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Fig. 5 Relationship between filtration conditions
and molar percentages of DBS-MB complex in
solution and on the filter papers

=; Molar percentage of DBS-MB complex in organic
phase (afier filtration) ( n = 6 ), o Molar percentage
of DBS-MB complex adsorbed on filter paper { n =
6 ), m+n; Molar percentage of DBS-MB complex in
(before filtration) O Without
filtration{100%): Values are shown with relative

organic  phase
errors (parentheses).
No.2{Solventless)55.1(:0.33)%+44.6(x0.35)%;
No.5A (Solvent less) 32.6(x0.91)% + 67.0{0.90)%;
No.2 (MeOH) 20.3(x1.42)% + 79.3(x1.70)%; No.5A
(MeOH) 9.3(+0.49)% + 90.2(+0.19)%

was added, the total amount of DBS-MB complex
become about 112%,

these results ?

What reasons will explain

The propetties of the MB depend on the nature
of the solvent, and it is well known that the MB form
monomer,‘dimer, trimer and other oligomers in water
The higher the DBS-MB complex

concentration in solution, the more rates of oligomer

solution.

Especially, in water, most of oligomer are
526

exist,

known as dimer. Usual calibration  curves
obtained will be prepared by the composition of
mixed solutions of monomer (main) and dimer. It is
clear that one molar dimer complex corresponds to
two molar monomer complexes, According to
Kakeda and Kambara®, ethanol or methanol have a

property to make an oligomer of DBS-MB complex
into a monomer state of DBS-MB complex, although
most of the oligomers will be in the state of dimer,
and when 0 (volumetric percentage ratio of methanol
to the total amount of volume) = 100 x V{MeOH) /
[ V(MeOH)+V(CHC3,] = 10.0%, relative absorbance
of the DBS-MB complex soiution( in

solution ) increase in 25% compared with that of the

mixed
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DBS-MB complex solution( in chloroform ). About
19% of increase in absorbance is obtained from their
report if 6=6% (which is calculated by dilution effect)
is used. That is, the net increase in relative
absorbance is calculated as 12% due to dimer to
monomer change including the dilution effect.
These data approximately agree with the data
For strict

discussion, we should discuss more about the

obtained from the calibration curves.

monomer-dimer effects and dilution effects for both
adsorbed DBS-MB complex on filter paper and
DBS-MB complex in solutions before and after
filtration, but owing to an experimental errer, we

must be content with this approximate agreement.
Conclusions

On the determination of anionic surfactants by
spectrophotometry using methylene blue, the kinds of
filker papers and eluting solvents used are very
important to obtain the accurate values of AS
concentrations. It was found that among several
eluting solvents, alcohols (especiatly, methanol and
ethanol)} gave the best ability to desorb the DBS-MB
complex from the filter paper during the filtration. It
was also found that qualitative filter paper (No. 2)
strongly adsorbed the DBS-MB compex, while
quantitative filter paper (No. 5A) adsorbed weakly
during the filtration. When MeOH ( or ethanol ) is
used as cluting solvent to prevent the adsorption of
the DBS-MB complex on filter paper and quantitative
filter paper of No. 5A is used, the highest sensitivity
or the highest slope of calibration curve will be
obtained.
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Appendix:

Methyleneblue(MB)D & H it R L > iz &
S EMRTED,

MB + MB — MB; - (1)

MB, + MB — MB; - 2)

MB; + MB — MB; ---e- (3)
_________ N

SA ¥ MB (XY MBO24K) » DEEHmR
KECHROFERBE. BMTOLIIZELZEHNT
ERN
fFHHE = uSA + o,SA-MB +a;SA-MB; +
:SA-MB; + --
+ o, SA-MB, + p,MB
+ B,MB; + BsMB; + -+ B,MB,

ZZTEAMETHZ T, [SAlmol € {MBlmol @

Y&, free D SARBETES. £, AMLS

7007 4 VAR YOBEETHHBINRTRAIIZ

12, free D MB(B X UZDOL4H) bigxkahnT

W5OT, MR oRsE,

RS =0,SA-MB +0,SA-MB; + 1;SA-MB;
+-- +u,SA-MB,

Lo TWAETHD ERIE, 26HKO%E
EE YRS, BT, BRI EFAEY
HRPRWEEZIENADT, BEMIZI,

FhHHH E KD = o, SA-MB +1,SA-MB; + 1;SA-MB;

rEIRE+TATHY, FBOAETE, HEE
5 = 0, SA-MB +1;SA-MB;
FEITRWVD. 4b3BA,. (o> @) THD.
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BMRAASHIANTEFE—LRBFETHRLEFIVRIEBIEOHZR
(RS B P RO & SRR

FH BER KA

EHy sl

SIS L RFERFTERD
Characteristics of Ti oxide films deposited by electron beam equipment in the atmosphere of oxygen gas
(Crystal structire and Photocatalytic effect)
Norimote Nouchi, Fumiya Shoji

We have investigated the relationship between the fundamental properties and the deposition conditions,

which are adopted  to make titanium oxide films. The films used for our studies are prepared by using the

electron heam equipment to make the fitanium compounds vaporize in vacuum system infreducing the

oxygen gas as the partial pressure. As the experimental results, it is noted that with increasing the substrate

temperature to be more than 200 degrees celsius, the fitanium dioxide films of anatase structure are

prepared under the reasonable partial pressure of oxygen.

Keywords: electron beam equipment, photocatalytic effect, titanium dioxide , anatase structure
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A study of diamond film growth on Si (100) surface by a low-energy CH," ion beam technique
{Experimental apparatus and its performance)
Fumiya Shoji

A low-energy ion beam deposition system has been developed for studying the heteroepitaxial diamond film
growth on the Si (100) surface, The system consists of an ulirahigh vacuum chamber of which two beam lines
for the low energy ion scattering spectrometry {LEIS) and for the ion depositions are attached. The ultrahigh
vacuum chamber contains both the electrostatic energy analyzer and the LEED optics to analyze the sample
surface, The LEISS allows us to use both the He' ion beam and the Li" ion beam for analyzing the surface. The
ion deposition fine is equipped with both an electron bombardment type ion gun and a sector type mass analyzer.
Using the ion deposition line, we can select a desired ion beam extracted from the ion gun and apply the beam to

the Si {100) surface.

Keywords: diamond thin film, CH," ion, ion beam deposition
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A Supporting System of English Education with Latent Semantic Analysis (LSA)
~ Supporting system for more motivation and interest of students ~
Fumio Morimoto, Yuka Tokudome, Xiaoging Shen, Tetuji Mihara and Chiyuki Kanamaru

Abstract

This report suggests a supporting system of English education for college students
with Latent Semantic Analysis (LSA). The followings are the processes of this system with
LSA : 1) analysis of Japanese-English parallel corpus, 21; calculating the similarity
between a Japanese sentence to be requested and every Japanese sentence in the corpus,
and outputting several pairs of Japanese and Inglish sentences which are similar in
Japanese to the requested sentence. Supporting the motivation and interest of students,
this corpus can be constructed from comics, lyrics, or literary works.

Keywords: Latent Semantic Analysis (LSA), English education, translation into English
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She's a student.

#

iz FETY,
#Heom 12

#He

Is he from Canada?
#

W H Tk
DTY MY

#eom 13

#e

Who are those boys?
#

oY (ROROTI 2 B n i
Ty,

#com 14

#e

I'm from America.
#
Fidr A0 h g T
Ta

#com 15

#e

Are you an English
teacher?

#

il dHWEBDRE
Tdh?
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#com 16

#e

You speak Japanese
well,

#
bix-iia4Ex L
FIZHELET,
#com 17

#e

I plya the piano.

#

MY /2fEE
£

fcom 18

e

I have a good
friends in this class.

#)
Bz 2 A1Zfh
DEVEENRVET,
#com 19

#e

Do you know that
song?

#

bt boEEH
S TCWETHI?
#eom 20

#e

Do they eat lunch in
the classroom?



#

KON HETCBRAYR
BRETI?
#ecom 21

#e

1 don't have any
friends.

i

izl EENPVER
Ao

#com 22

H#e

Do you like fish or
meat?

#
blckdfrRAoY
HLERHETTHMY?
#eom 23

e

What do you have in
this box?

#

HoRIZE RS
DETHM?

#com 24

#e

What time is it now?
#

SfEETEh?
#Heom 25

#e

Where are you
from?

#)

o YARAR AN N - 45
ZTCE T

#com 26

#e

I have some books.
#

Mt ok%E
-2 TWET,

#eom 27

e

I have a lot of pens.

#]

i< Aoy
ERo-TW0WET,
#fcom 28

fle

These are my
parents.

#
IOANETFOBH
Td,

#com 29

#e

Whose watch is
this?

#
INEHORKEITY
n?

#com 30

#e

It's her.

#

3 HELoTY,
#ecom 31

#e

Which is your desk?
#

Hirlodlizy -5
TTe?

ffcom 32

#e

Which is an orange,
this or that?

#
chedbheidds
LAA LYTTY
Y

#com 33

fe

This is an orange.
#]

ALy YT,
#com 34

#e

How many brothers
do you have?
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#

Bl i 5B AE A
WETn?

#eom 36

#e

How is the weather
today?

#
SHORKEES T
T2

#com 36

#e

How long do you
watch TV.

#

Bz O BN
FLERRI T
#com 37

#e

How much is this
pen?

#

IO IENLET
ThY

#com 38

#e

Where do you live?
#

BB YZiCfEA
TWETH?

#fcom 39

#e

I live in Fukuoka.
#
HERBEEIZEATH
N

#com 40

#e

When do you
usually play tennis?
#]
Hixlid¥FRvo7
DAEBLETH?
#com 41

#e
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Every Sunday.
#
HHEHEHTY,
#com 42

fe

I am learning
chemistry and
biology now.

B, {LPe4d
WEEFATVWET,
#com 43

#e

I will tearn
chemistry in the
university in the
future.

#

I dgsk, X¥ET
HHEZFETL LD,
#com 44

#e

1 wiii get a job in the
medical field in the
future.

#

ik, BEFEOR
FoOHEIIHSTL
£,

#com 45

#e

Help children with
intractable disease.
#
BRoTiti-bal)
FTIEE Y,
#com 46

#e

I am working in
Kitakyushu.

#)

FiddL A W T
WEd,

#eom 47
lend of file]
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A study on environmental changes in the Hakata bay by using GIS based
Yoshinori HARA, Haruyuki KOJIMA and Yunpeng Li
In the recent years various problems occur about natural environments of coastal zones, including loss of
tidal flats, water quality deterioration, decline of inshore fishery catches, and so forth. In the Hakata bay,
because of construction of a large-scale artificial island, natural environmental changes around the island

have been issued, and extensive observations on the water quality, bottom sediment quality, and benthic

organism have been conducted. The purpose of this study is to identify environmental changes taking place

around the island by using the Geographic Information System (GI1S) based database. Improvement of

water quality, especially total phosphorous (T-P) concentration, in the Hakata bay has been observing,

mainly because of water quality improvement of the river discharge.

Keywords: Geographic Information System, database, water guality, bottom sediment, benthic organism
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The deformation characteristics of soft clay ground and abutment foundation subjected to lateral movement
Shinji Aramaki, Masuji Yamada, Kiyoshi Uno, Yoshito Maeda and Hiroshi Kariyama

Abstract
In this study, the long-term deformation of soft clay ground subjected to lateral movement caused by
filled-soil behind a bridge abutment is investigated, and its influence on pile foundation for abutment is
examined. First, the amount of lateral flow in soft clay ground is computed by an effective stress analysis.
Using the obtained result, then, the influence of flow on the pile foundation for abutment is presented
through a response displacement method. Finally, the relation between lateral displacement of pile head and
the I- value is discussed.

Keywords: Soft ground, effective stress analysis, response displacement method, bridge abutment
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Environmentally Friendly Waste Treaiment by Calcium oxide
Hidetsugu Nakamura, Michio Koga and Hiroshi Hata

Environmental friendly industrial waste treatment is studied using calcium oxide which exists in large amount in
the earth. The environmental friendly waste treatment by calcium oxide is based on its high reactivity with water to
generate a large heat and to form insoluble reaction products if water glass or silicon oxide added to calcium oxide.

The reaction of calcium oxide with water releases a large heat of reaction to form calcium hydroxide. So, the
mixture of calcium oxide and an organic substance are added with waler, it can be expected that the decomposition

of the latter is caused by heat and basic characteristics of reaction products.

When calcium oxide, PCB and water

were mixed under mixing, this large heat release caused to decompose PCB to the harmless level, and dioxin was
also decomposed under same treatment. Moreover, waste water which contains a heavy metal was treated by
calcium oxide with water glass, a heavy metal dissolution considerably decreased in its eftluent test.

Keyword; Waste treatment, Environmentai friendly, Calcium oxide, PCB and

Dioxin destruction, Hheavy metal removal
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Fig.1  SC-DSC curves of CaO/H:z0

Table 2 Dioxin destruction by CaO and H,O treatment

Before treatment After treatment After treatment
(Dioxin containing | (Dioxin (Wash out solution of
ash) containing ash) ash after treat-
ment)

Measured concentration(ng/g(dry waste))

T4CDDs 11 73 0.0073

P5CDDs 53 23 0.0094

.. HeCDDs 210 77 0.011
Dioxin

H7CDDs 500 190 0.02

OBCDDs 1800 440 0.051

Total PCDDs 2600 740 0.099
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Table 3 Dioxin destruction by CaQ-Hz20
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R 3700 1100 0.38
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Table 4 Tlusion test of waste containing
heavy metals after CaO- treatment

Metal Initial amount Amount eluted

Hg ;  20.0 mg/kg(sol) 2.0 mgkg (sol.)
Pb ; 29200 mg/kg(sol.) 974 mg/kg (sol.)
Cr + 74.0mg/kg(sol) 0.5 mg/kg (sol.)
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Work on the investigation and protection of the endangered plant in the Gulf of DOKALI

Authors © Masaru NARITOMI, Shigeru YASUDA. Nobuhiro KAMEDA
Kyushu-Kyoritsu University Department of Regional Environment Engineering

Abstract . In the cleaning activity of the Guif of DOKAL, which went in November 2004, an endangered plant “SHIBANA”
was discovered. We participated in maintenance activity such as the cleaning of the tideland where SHIBANA inhabited since
SHIBANA discovery positively. We established " TEAM DOKAIWAN of Kyushu-Kyoritsu University" in April 2008. We
enlarged the range of the activity in the Guif of DOKAI whole. We report those results,

Keywords: The Guif of DOKAI. SHIBANA, endangered plant, cleaning. investigation, education
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Studies on environmental surveillance of halophyte (shibana) around DOKAI gulf

Daichi TOKUDOME, Shigern YASUDA, Nobuhiro KAMEDA, Fei YANG,
Kunihiro TANAKA, Kenya HAYASI

In the present study, it aims to make 3D model by executing the measurement that combines handy GPS

and TS (Total Station) as part of the site investigation of the cave gulf tidal flat, comparing with the height
data and the tide data around the Shibana colony in a donjon bridge near tidal flat, and using GIS and to

understand the ambient surrounding,

Keywords: DOKAI gulf, Halophyte, shibana, GIS, Handy GPS
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A new trial of the library information literacy education :
Over class support of the department of economics “Basic Seminar in Career Education”

Mika YAZAKI Y Yumiko UWAI" Mayumi OMATSU"”  Takafumi MATSUDA?
13Kyusha Kyoritsu University Library
YK yushu Kyoritsu University Faculty of Economics

We performed class support of the department of economics "Basic Seminar in Career
Education" as a new trial of the library information literacy education this year. We report

the consideration in this bulletin.

Keyword : Literacy education, information education, library literacy, Presentation.
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The action to the library information {literacy) education and the effect
* Triggered by a Middle action plan

Mika YAZAKIY  Yumiko UWALY Mayumi OMATSU" Masaru NARITOMI”
1) Library, Kyushu Kyoritsu University
2) Faculty of Engineering, Kyushu Kyoritsu University

In the Kyushu Kyoritsu University library, various services are promoted. We performed
new developments based on “The Middle plan (action plan)” of the
university. Concerning the learning support for the students, we performed library
information (literacy) education. We ‘compiled the result that investigated an educational
effect by the learning support and the trend of the library. In addition, this article is
assumed an interim report of “The Middle plan”.

Keyword ! Literacy education, information education, library literacy
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Sumitoshi Ogata(KKU) Kenta Kirimoto(KTC) Takahiro Kawakami(Kinden Co)

Abstract
This study aims to clarify the tidal motion at the tip of the Kii peninstla where Kuroshio influences on it.
We analyze here hourly based tide level data acquired at the Kushimoto observation station using FFT,
short time Fourier transform(STFT), wavelet transform(WT) and conventional methods for chaos analysis.
STFT and WT analyses visually reveal that there are a semi-diurnal tide influenced by the synodic month
and a diurnal tide influenced by the sidereal month while the Kuroshio's winding effect hardly appears on

these results.

Keywords: winding of Kuroshio,
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Fig. 1 Flow path of Kuroshio
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