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A Study of Consciousness and Action of Local Residents
Caused by Rumor Based on Nuclear Power Plant Accident

Sachiyo KAMIMURA® and Yoshimi KAWAMOTO"*

(Received February 5, 2010)

The present study recognized actual condition of rumor and problem from consciousness and action of local resident

on nuclear power plant. The following knowledge was acquired.

Local resident action is uninfluenced by nuclear power plant accident and they hit hard by rumors from outside
resident action. In addition, it is important for easing the rumor by local government declaration of safety for nuclear

power plant accident.

Key Words : Rumor, Consciousness, Action, Nuclear Power Plant Accident, Local Residents
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The implementation of the etherphone based home sensor network system
Junya KITAGAWA* , Haruhiko SHIRAI** , Josuke KUROIWA™***
Tomohiro ODAKA* , Hisakazu OGURA***

(Received February S, 2010)

In this paper, we proposed new home sensor network system. In this system, we used ether-

phone that is a communication technology with data link layer protocol and physical layer protocol.

Etherphone network can be implemented without the DHCP server and DNS server, since ether-

phone doesn’t used IP and TCP. With this home sensor network system, we can watch the aged

person by door sensor or temperature sensor. This system contain Etherphone sensor terminal and

server with Linux OS. We can use the etherphone sensor terminal without setting of the protocol.

The server can be used without setting. The experiment showed this system operates without setting.

Moreover the experiment showed we can watach the aged person.

Key words ; etherphone,sensor network,care,senior citizen
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A Proposal of a Planning Method for Environmental Improvement
with Maintaining Autonomy in Urban Villages
— A Case Study of Caochangpo Village in Xi’an City of China—

Hongyan Yi* and Shinji Nojima™*

(Received February 4, 2010)

The present study aims to take up the problem of remodeling urban villages (village in the town)

that has appeared in the urban area in cities and its surrounding area due to the rapid urbanization
in China from early 1990s. With Caochangpo village in Xi*an city of China as an example, the goal
of this study is to improve the urban function while maintaining autonomy of urban villages,

function while maintaining autonomy of urban villages, and to construct the plan theory to improve

the dwelling environment. After putting the existing research related to the urban village in order

and presenting the policy of remodeling, the flow of environmental improvement plan has been
presented. Based on the flow of environmental improvement plan, by (Deliminating the irrelevant
housing functions of companies and factories, @constructing the open space and (®constructing
the centralized housing, the remodeling is carried out by three steps. Then, the remodeling plan to

step up and support facilities for tenants has been presented while the dwelling environment is

improved at the same time.

Key Words: China, Xi’an City, Urban village, Autonomy, Environmental Improvement, Planning, Proposal
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A Study on the Composition of the Outside Form in Detached House

Tatsuo KASASHIMA* and Yasuhiro SAKURAI™*

(Received February 5, 2010)

The external appearance of Japanese contemporary detached houses has produced a great

variety of forms in recent years. This study tries to reveal how the kinds of exterior elements

configure MASS, which creates an outline of building, on the transformation of housing

appearance.

As the result, four types were extracted as the major forms according to the classification

method we have devised. How many variety in appearance there may be, it is possible to classify

into these four types.

Key Words : Detached house, Outside form, Mass, Elements
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Study on Evaluation of Wind Environment within Bunkyo Campus of University of Fukui
Using CFD Analysis

Shinji YOSHIDA*

Yusuke TAKAHASHI**

(Received Mareh 2, 2010)

The purpose of this study is to investigate wind environment within Bunkyo Campus of
University of Fukui by means of the Computational Fluid Dynamics. The wind environment is

evaluated using the scale for assessment including the effect of air temperature at the pedestrian

level. Through the study, it was found that the installation of arcades near the Integral Research

Building enables us to improve the wind environment.

Key Words : Computational Fluid Dynamics (CFD), Wind Environment, Arcade
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Synthesis of Poly(p-phenylenevinylene) Membranes

Having Various Bulky Substituents and Their Gas Permeability

Yohei KOIDE”, Toshikazu SAKAGUCHI*, and Tamotsu HASHIMOTO"

(Received January 14, 2010)

The polymerizations of 2,5-bis(4-trimethylsilylphenyl)-1,4-bis(bromomethyl)benzene (1a), 2,5-

bis(4-dimethyloctylsilylphenyl)-1,4-bis(bromomethyl)benzene  (1b), and

2-[2,5-bis(2-ethyl

hexyloxy)phenyl]-1,4-bis(bromomethyl)benzene (3c) were carried out with -BuOK to give the

corresponding poly(p-phenylenevinylene)s [PPVs] (2a, 2b, and 4e, respectively).

The polymer

(2a) was insoluble in any solvents, while the polymers (2b and 4¢) were soluble in organic solvents.
The weight-average molecular weights of 2b and 4c were as large as 316,800 and 256,500,
respectively. The oxygen permeability coefficients (P0,) of membranes of 2b and 4¢ were 12.0
and 6.2 barrers, respectively. The oxygen permeability of 2b was almost the same as that of

poly(2-dimethyloctylsilyl-p-phenylenevinylene) which is the known polymer.

This indicates that

phenyl groups of side chain induce the polymer chain packing although octylsilyl groups should

increase gas permeability.

Key Words : Poly(phenylenevinylene), Thermal Stability, Membrane, Gas Permeability, Selectivity
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Table 1 Molecular weights of the polymers

M, M, | M,
polymer(2a) insoluble
polymer(2b) 316,800 26.4
polymer(4c) 256,500 5.7
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Table 2 Structural composition of polymers ¥

DMOSP 90% 10%

BEHP 94% 6%
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Table 3 Solubility of polymers

polymer

hexane

toluene

p-xylene cql, CHCI, THF Et,0 CH,ClL, acetone
j‘;{;lymcr(z.\i)
»
B - - - ++ +— - - -
polymer(2b)
“ - ++ ++ ++ ++ ++ ++ ++ -
polymer(4c)
++ : soluble , +— : partly soluble , — : insoluble
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Figure 3 TGA analysis of polymers
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Table 4 Gas permeability of polymers

Pol Py, Py /P PP density
S (barrer) (barrer) (barrer) ~CO¥ "Nz TO020INI (g emd)
=N 6.7 12.0 6.2 1.8 1.022
polymer(2b)
Fdat B 39 12.0 60.0 15.4 3.0 0.979
DMOS-PPV
~e @ > 0 _L o~
: 1.9 6.2 27.2 14.3 33 1.009
polymer(4c)

(1 barrer=1 x 10"'%cm? (STP) cm / (cm?s cmHg))
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Metathesis Polymerization of Novel Silylated Propynes and Properties of Polymers
Aiko TAKEDA", Toshikazu SAKAGUCHTI", and Tamotsu HASHIMOTO*
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Novel silylated propyne derivatives were synthesized and polymerized with various transition
metal catalysts. The polymerization of 1-dimethylphenylsilyl-propyne (1a) with TaCls/n-Bu,Sn
afforded a high-molecular weight polymer (2a). In contrast, propyne derivatives having
phenoxysilyl groups (1b—e) were not polymerized, which may be due to the decomposition of
phenoxysilyl groups during polymerization. The polymerization of 1f with WClg/PhsSn gave a
polymer (2f) although the polymerization with TaCls/n-Bu,Sn did not proceed. Polymers 2a and
chloroform,

2f showed good solubility and dissolved in cafbon tetrachloride, toluene,

tetrahydrofuran, etc. The free-standing membrane of 2a could be prepared by solution-casting.

The oxygen permeability coefficient and oxygen/nitrogen separation factor of membrane of 2a

were 5.3 barrers and 4.1, respectively.

Key Words : Metathesis Polymerization, Polyacetylene, Membrane, Gas Permeability
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Table 1 Structures of Monomers
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RTHFEIR, 700 PAF L7250, F0
DO F VAL I ERC TR B2 WRY FO £ AV -,
sunPRAFAT ) F 5P sun YT
N6V AFMT ) FVF L8 sondis
N26-Ft-TFWNT = ) x5 8 snpdx
FNT)FIFUB g —RRrFADRAFALT
=TT UM E BB I AR L.

23 ®/)~<—H%
231 1-DVAFAT =T Y -1-F Y (1a)
I-7a == R A7 13 RO THF Bk
(05M, 100m)%, T — hMEBYiTERELRL
FZA7F A3 ARz, 0°CIAHL, sany
AFNT 2= )vr7 /85 DY = F N —F
(T5SmDBEREET L. WM TRTHREERICEL, 10
Fefii R L7z, K& M2 TR ZELE L, HERO0.1 M)
T2ERWTAKT 1I'ESEE L. BiEEF ) AT
Bk UTct®, WMEEZREEE L. BAERYIZL Z
Lraw 7774 —(BEM:Y BTN, BEME:
AFHNCEDERL, I-PAFALT ==Y
-7 v EBZ(13 g, IR 50%).
232 I-VAFAT =) F VY NN-TEE
(1b)

la AR ERMUFETER LK. =L, oo
VAFNT 2= T rDROVIZZandAF 1
T )XV UoRAWE. E, HMARYIIEE
HBIZIOERL, B I1-VATFA T ) XY
Y-1-7a & &8 7 (IE 75%).
233 1-PAFNAQ6-VAF/NT /) FT TV
-1-7u ey (1) :

la DERKRER CHETEK L. 27EL, Z7an
AFNT 2= T ORI un P A5
“2,6-VAFMNT =2 )XV TRV, £, A
ARMITBEREZICLVERL, BB 1-DCAF
R6-CAFNT = ) XY Nl TR A



(UX 2R 56%).
234 1P AFN(6-Tt-TFNYT =) FTTY
N-l-Frry (1d)
la DEREBMUFETERLE. L, 7an
CAFNANT 2= T rORbYICTaa P AT
-R,6-T-TFMNT = ) FUVTUERWE. ¥,
HARYIIFRRICEIVBRL, BB 1-U2AF L
-2,6-TVt-TFNT ) F VI NI R E U EF
7o (I 77%).
235 1-PxFAT7 =/ FYN0-TrE Yy
(1e)
laDEFKERUFETEKR L. 2721, /7rB
CAFNT 2= T DRI o T
T )Xo rRAWE. £, HERWITEE
ABEICLOBEHL, B 1-VFAT7 ) XY
Y v-1-7a B &R 72%).

236 1-PAFATz= AT YN2-TF (1)

17u€:wvﬁ?y7Afn¢F®1HFﬁM
(0.5M, 800ml)%, BIE# MY (HITEREHR L7
u77z:LAnt.mwr,%m%KU@ng%m
Z1hFEBRLEE, a—RAFATCAF LT ==
T (33.5 @& MATz. 60 °C T4 BREIREHELLE.
BILT ey AKBHEEMZ, YZFAT—T )V
T2EHH L. =—TFTABEELT MY U LKE
IRTEEE L, BB~/ R 7 A THRAK L%, B
EREEE LY. HEBMIIA T A~ NT T T
4 —(EEMR:V ATV, BEEHAFTNINCLIVE
BLN-TPAFNT ==V Y N2-TF U 2157225
g, U 11%).

24 H

BRI, ZHay s EBRYMHT YL
EErHANTCEREHKAT CITo. BEB&REE
ANtz th80°C T24RMEA SR, FEX
KOLBYTHE. Va2l IBTE/ v—ELES

AN
=

vIEIL, BReRAME, Bl EAEEE AN
Tz, &/ < —¥RIE & FREEAIE X 80 °C T 10 2fEmEL
Liz. ZENDDE /)~ —1aT % fEARIZmz, 80
CTNRBEHESGLE. PEDAFZ ) —NVEMLT
BEAZEFEIELEZ. BonizRY =— 3 /BRI DA ¥
J—NVEERTE NACRERSE, H7RAT 4 0EF
—TA18, HBAIIT AT —va AL EIRL
7=, WERIZEEEIZL YR,

25 B O

Y v —EE M UBERIC L B % ¥ 2 METH
BTz, 9, AU ~w—0D MLz EIKEO.1 wi%) %
PFRL, HTRATANF—TABLTY ¥ —LIZHk
LiAATZ. 3—5 BRIRTHEL MU 2ERIE
7o, BN A Y ) — A 24 BERR L1, =
18T 24 FFRZR S W . '

2.6 RYU~v—EDBBEESFEFFV)
ﬁ&%ﬁ YRFFV)IX, R U ~—BEDE E O EME
LEBELTRD-. R ~—EEEQ)L, BEK

ﬂ@%&fh)&Amﬁm¢r®ﬁ®E§&Im¢

_Twﬁig#6,uT@ﬁm%mwrkbt

P= PoxXMa [ (Mp—M,) (3)
po IXFEEE T b U U AKIEIRDEEE, MpA ITZEKHPTD
JREE, M I MY U AKBKRP CORERLE
5.

FFV IZUTFTOX@ZE RV CHELE.

FFV = (Vo= Vo) / Vg = (Vo —1.3v) /vy (4)
Vo IFEDLE, v IRV ~— DI ELEFER, v i
van der Waals 58 Tdh 55,

3. BREERE
31 E A&

£ ) v —laf DEAER% Table 2 1277, £/ v—
la % TaCls/n-BusSn IR CES L-5E, EE

BIEE AN, T/ v—ERARELE. Moval FHSTEA66x10° DR Y v —2ah 4%DINETH
Table 2 Polymerization of Monomers®
Yield ®
Run Monomer Catalysts Mo [ ;::l M,x107 M /M,
(1]
1 1a TaCls/n-Bu,sSn 1.0 44 4.66 4.88
2 1b-e TaCls/n-BusSn 1.0 0 = =
3 1b-e TaCls/Ph;Bi 1.0 0 = -
4 1f TaCls/n-BusSn 1.0 0 - -
5 1f WClg/PhySn 1.0 249 0.378 1.77
6 1f WCly/PhySn 5.0 16 9 0.504 1.67

9 In toluene at 80 °C for 72 h; [catalyst] =
Acetone-insoluble product.

100 mM, [cocatalyst] = 200 mM. ® Methanol-insoluble product. ©
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bz, RV v—2a LB IR TR B S FEE
Thol. 1b-e DEATIXAY J —NAREBERE LT
RY v —%1B52 LT TEARM o7, Fig 1410, F
J <—1b-¢ D BCNMR 2% I /L(Fig. 1-4(a))3 L O

EE%D PCNMR A7 kL (Fig. 1-4(b), ())& RT.

£/ <—1b @ TaCls/n-BusSn Z#ERICHAN-ES
TiX. EA% DO NMR 227 FL(Fig. 1(O)IZFE /) =
—DTEF LV UVRBICHEYTHE—=IBA LN,
IDZENS, ZTOEATIERELDE ) v —NEE
ENTIES TNBZ ENahd. BARFTE/
VB, TOBRAER L ZEBEORE VLAY,
HOHNEE /) v —BIRIC X VAERKIE L= 2 & A8
FREELTEZLNS. TaClyPhsBi & AREERICAH N
2B, EAHDNMR A2 k(Fig.l ()IZIET
EF LU= BRBERINT, £/ LTITHE
ENTWSEEZLND. LLLRRS, £fHO
BTFEPMENEZD A )= NAREHE LTRY v —
ZENT A ZLIXTE o/, £/<—1c X 1b
WCHARBREFOR Y OSEREENKE S 2 LIC
SWEEZXBNA. LHrLARRE le DEAITIBWT
HRIERIC, BOfREIZ n-BuSn ZAW-EA TIEE
v —RELFK->TE Y (Fig. 2(b)), PhsBi AV
BTIE/ v —XIZITHEE SN TV B Fig 2(c)Dd
R v—l IR TE ol T/ —1dBL N e
DEA TIE, R 2 TaCls/n-Bu,Sn 2 AV B4
(Fig. 3(b)& " Fig. 4(b)), TaCly/Ph;Bi & AV =& b
(Fig. 3(c) 2 V' Fig. 4(c)), E& %D NMR X7 MLz

F)e—DTvF LU E— I RNBEEINEZ LD,
)= MIREAEHEBINTOARNI EB350135.

INODE v — 3BT = F U VBT ML
BICKEREBBRELZF->TEBY, FOLSFHWER
BT X BHAAEEENER & 720, PhyBi & Bhfitiiiz A
WEERIZBWTHE /v —BHEEINLholz b
ZzboNh5b. T/ <—1If DEATIX, TaCls/n-BusSn
FRERICAWEES TR Y v —XER TE 20
o7z, L2 L, WClg/PhSn ZfERIZHAV-EST
RY=—U 2E/DHZ LR TE . —ARIZ, TaClsiIh
SEWBRES R BBRTEFLUE ) w—D
ERICELEMETH Y, WC IIIMEEED K E
—BWTEF LU HDHVIISIEREEZED/ NSV B
TEFLyOEAMBE LTHWLNBE, FilziE
n-CTIVFRNTEF L WClyBHIERDEA T
BRI R Y~ — &R T B3, TaCls i & L
EATHRALERME L TRR=EKx 52 5.
T w—If1E, TEFLVEALE 2 U IVEDRIZ A
F L A=Y —BIFET 5 72 D LB LRI 28
INEL, TaCls LD b WCl DI ) BNEAMEITE L
TWheEEZLNDE, /) v—1If DERICBWTE

@
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Fig. 1 *C NMR specﬁa of (a) monomer 1b, (b) products
generated by polymerization of 1b with
TaCls/n-Bu,Sn, and (c) with TaCls/Ph,Bi.
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Fig. 2 '*C NMR spectra of {a) monomer 1¢, (b) products
generated by polymerization of 1e¢ with
TaCls/n-Bu,Sn, and (¢) with TaCls/Ph;Bi.
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Fig. 3 ®C NMR spectra of (a) monomer 1d, (b) products

generated by polymerization of 1d
TaCls/n-Bu,Sn, and (¢) with TaCls/Ph;Bi.
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Fig. 4 “C NMR spectra of (a) monomer 1le, (b) products

generated by polymerization of le
TaCls/n-BuySn, and (c¢) with TaCls/Ph;Bi.
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J = —HRE 1.0 MDBE, BohizR) v—D
BEEVHSFEIZ0378x10° Th oo, £/ v —HH
BEZS50MIZTHE, BonizR)v—DEEF
BT EIZ 050410 1M LTz, L LB OR/L
NERY <=2 O FEIIYET DI+ TR<,
EMNBEEAED Z LIXTERpoTz.

3.2 ARYU-<—2a, 2f DR

AU <w—2a BLO 2 OFEFEMEE Table 3 1277
ARV <—2alXCCL, kx>, CHCl, THF 2 & —
WRE) 2 ARSI I 7=, R Y =—2f I3 CCl,
kLx s, Et,0, CHCl;, THF iZ X WEMEMEZRL,
AFY UNCES TR TH o7, R ~—2alX bz
VIERE AW F ¥ A MECX Y BMERZFART S
TENRTER., R =2 BN THF ¥R MNEIZ
L BERMAE RS TD, S TENMETEL-HE
BEixEohizhote.

Y <w—fE2a DR, EX, “BRFIZTONT
DEREEFREE (FhFh PO,), PN,), P(COy) %
BIE LTz, ZODOFE, P(O,) = 5.3 barrer, P(N,) = 1.3
barrer, P(CO,) = 35 barrer TH o7z, ‘X A LT ViK%
AWTRD =, TR FEOILBARI(D(CO,)) & &
R EE R ER(S(CO))I, D(CO,) = 8.7x10% e’ s™!, S(CO,)
=40x10? cm*(STP) em™ cmHg™' Tdh - 7z. H HIEFES
F (FFV) IRV <v—FHOEROEEGERTETH
L. BEENSEH LK) v—E 2a ® FFV iX
0.123 THoT. RU[I(FY AFNAT Y )-1-Tr Y
>] (PTMSP) O FFV 13034 L BESHhTEYE,
0 IZHR_TELLEY. VAFAL T ) F U
EIXvdb, NI AFATIALED L HIZLDERIC
HOEBEDIZ O B, HTFRIREERLLTVWEE
bbb, T, 7Jz=AVEOREZ X7, R
U <—2a QKW FFV OFERTHD LEZx NS,
Savoca B DOHE TIX, A Y~—2a % TaCly/Ph;Bi %
ANTAERENTEY, ZOREERLREIT PO, =
4.4 barrer, P(N,) = 1.2 barrer, P(CO;) = 37.6 barrer T
U INLDEEIARETARLERY v —
(TaCls/n-BusSn SSCR)DIEL IFER L Tho7T. &
Nk v, BfEDEWNE, BOoNERY v —ROR
EFEBRMEICIZE A EREEZE 2N R o T,

RY~w—fK2a DYV Y NVESBR G ERRZ. b
TNA ol 7203 M) T nEERA~F YR
B, b 7N aEERKIBEERIC, BiRHD
WE60°C TRY v—fE2a % 24hBL1T%, A&/
—UZ6hBL TR ZREL, BEEIETIR X
A7 MVERIE Lz, KISRTED IR AT MW Hh
T ORI, ]GSRET LRz, b TN
ARAFZVANKUBHBNI N Ivda iz
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Table 3 solubility of polymers *

polymer hexane CCly toluene Et,0 CHCI; THF methanol DMF
2a — + + = + + — —
2f + + + + + + = =

2 Symbols: +; soluble, £; partly soluble, —; insoluble.

ANVR CBRIKIBER TR E AV C RO R G 2R A&
oo NUZAFARRAZ VALK UBEEROEEAT
RY)=w—DBoELEBbh, NI Trtursy
ZIVIR CERIKIR AR D BA IR e S AT L7232 s
o>l RU[-p-NI AFAT Y NT 2 =)2-T =
=ATETF VIR, b ZAA BB/ ~X Y
BRAWBICRT ZE TV I NVERBEBLRY (VT
TENATEFLAIERBEOND Z EBHREINT
WAL RY[1-p- Y AFALVIANT ==A)2-T =
ST EF VNI, R Y +—2a THI U VER
FHITER L TB Y ZEMIZBEAE > TWVA D,
HAVVNIVINERNRY v—FERP T = = VB
EHBLEBILLTWEEDIZ, VU VESERE
PEIT Lo EZBNS.

Hj

{—E=f ;

5

CH,

fe=e) ¥
| n

(0]

QO

Scheme 1 Reaction of Si-containing polymer membranes

4. %5

e

1 (FPY AFATY)-1I-Ta b EHE ) v—
laf 5L, BBE&RMEL*AVCEALE. ¥
AFNT 2=V I NVEREOFE /v —1a i,
TaCls/n-Bu,Sn # fHERICHAVWVZEA T, HI AR
ARERESFERYv—2a 2527, RY<—2a
B L TERETHY, N 74 aBRIZRY

<—fH2a % 24 hiFLTH VU NAVESRERIGITET
Lotz PAFATz=Ad YA AFLERE
S>k® /) =—I1f i TaCl; R CIXIE S ® T,
WCls/Ph,Sn i RiIC L VR w22 5277, 7 =
)RV NEEREoTE ) v —1b-e DEA TR
V=—iIBohizhroT.
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Synthesis of Degradable and Recyclable Polyurethanes
Using Polyols Modified with Castor Oil-Based Ricinoleic Acid

Takero MINOWA"*, Michio URUSHISAKI", Toshikazu SAKAGUCHI", and Tamotsu HASHIMOTO
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Ricinoleic acid derived from castor oil was utilized for the preparation of the ester

linkages-containing

tetraethylene

glycol

{HO-CHJ[(CH,)sCH;]CH,CH=CH(CH,),;-C(=0)0-(CH,CH,0);CH,CH,-OC(=0)-(CH,),-CH=CH-
CH,CH[(CH,)sCH;]-OH}. This polyol was reacted with 4,4’-diphenylmethane diisocyanate
followed by the chain-extension reaction with 1,4-butanediol to give new polyurethanes with
degradable ester moieties. The alkaline treatment of the obtained polyurethanes caused hydrolysis
reaction of the ester linkages to give the mixture of tetraethylene glycol and urethane oligomers as

degradation products.

Key Words : Castor Oil, Ricinoleic Acid, Polyol, Polyurethane, Degradable Polymer, Chemical

Recycling
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HIERERERZICFAFN Lo mr FHTRIBR R ICidd 2 &
LT ODKERBENRDD. —0iF, RESKES
FIMBOFEENIIZ E A EBRFHEARZ EDILRE
FHEKOLOTHHW, SR(ICEERNEET S
BEND, TXARVESHREOBERRERER
LEEHT B L THD. L5 —ok, ERENE
BOTHEESRL, BOESFHEOREEE LT

AR LT, MEBRICEDN S BREERSEEY

SHNIFAINVEERTHIETHS. P

WA R ERES FHEBO—oTHERY T LA
VBN, T LEURAUNDINFBEERE XS T
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Th -7 A e—, Wi, BEREEEVSET
FREIRLTWS. B RY vy V3@, Bfoe

T LEMERM R LFEEK
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Fax ZEZ2HETHAY (R)A—N) LELER
oA TFH—b (ZEEERLVA Y VT —
N OEMMEISIZE Y R END. Bl AR T,
YRS EED AT NFESEAT AR A—AD
BRE, ENERWZSMBERERFHERN) v LF
MELORZ A BRI L LT- (Scheme 1). Scheme 112
T XL, RYTLEUMBORBORY —v
2, O Ll AL TELNRZ IV LA
VBEERWTCZATAEEEEAL, TORY A—
APOEERENDZRY U LF o OBHME R SO
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BETNHVIASELT, bEOFERY A—n
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3
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H,0 / OH" 1

(o]
|
Br-(CHZCHZO}CHZCHz—Br + H[@VV\'

it OH
Loarn=Arns
o %9 OH
= HO-{CH,CH,0}-CH,CH,—OH == C. hydrolysis C W
3 HO “OH -~—————— O o
Tetraethylene Glycol Ricinoleic Acid ¢ JWV:\)VH\N
o
PBr, J KOH l Castor-Qil
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oK'
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Scheme 1 Synthesis and degradation of ricinolate-containing polyurethane.

0-g1{D-om{Dtrg-om_-0-g-w-omO
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Iq_
o

JOAUN:
(o) “oH

VREINRTEEROELHEAFRY F—/ URIC
PH-5001 i, JET(6 mmHg), ¥+ &7 U —icXy
EREEALRNRDS 90 CT 6 BrRIER L. 1,4
TE V=N (T, BERR) WOKFEEILT T A
ETC2EEEL, TUoONAEDE L CHERERET
BRBETRELE. T RFnr7y (Fak, —
) EEVF 2T VT ATBRTHESL, K
FIVFULATAI =Y A ET2EEZE LUTZ. NN-
FAFNURALT IR (Fik, FR) ETELX2T
— - TA TSR, KEILL AL
T1EAE L. ZOMOREIFHERREZOTE
EALE.

2.2 RIYF—NDOERR
BIMAEAE, WTR+FEZL VO E=20REY
FAAZT FTE=F L7 Y —/1 100 g(0.52 mol)
LY rmuAH 200 mL 2%, BT RY T A
EMZIKTHELE., ZTORAMOF~=8/Y
A 140 g (0.52mol) ZHEFLRNB LWL Y EFT
L7z, MFRTHE, ZRIZEL, 20 REE#RLE.
KRBT R ERBICHEAL, 44 THKkEHRA
WMZRIGE DT, ZORBOSERIZEL, Sk
W3 ERNT, EE~FH AL VBB L, %
DEWE % fafnE k) b Y 7 AKESIRCHEL, B
BT R UALATHERELE. TO®%T AR —F—(C
Fo~FHUEREL, BT M FzFL LS
Ja—novruvf NeRRETEZTZHEE LK.

FETTZR3ZY ¥ LA B 140 g (0.47 mol)
Lormm A & /#3300 mL Mz, % Z1Z0.5mol/L
& ) —VAEKBREA Y 7 AEEHR 940 mL (0.47 mol)
ER—VERy NERWTYEMAEBRLRNOE
BICT2BBRIGES®72. KRRIZo AR —F—
koo ruurrbar )—LEREL, B
NV I)VAVEEA ) U AERRIB CTEEGRL
e ’

WEZFZRA2ZT " FxF Loy )a—Lyrn
<A K46 g (0.14 mol) LU LAUEELY VLE
145 g (0.43mol) , YA L LT DMF %% 300 mL Al
Zlc. ¥, HEBEAE L L TRILT N Fn-T7F
NT BT AE20gMA, BB LAEABLRIGRD
IRE% 50 CiZ L 20 BRRfIAOS S/, 20k, S8
DREMZ, SLETZFAT—FTNLEMZ, FH
BZETY XV LE. B S =B8N
BINRL—F =X PF L —FTNNEERY F
W EFE T an X Z ICERL, FORIK
ZEFEA T Y O AKBIRICK VR L. 20
B NRL—F—2X W Prau A F U ekREL,
BohRY 4 —/) (TEG-RA-OH) % =i{E THZH,
L.

23 RV ULVEVOER
BRGEE, =y 7 &2 B2=7 5 23R
#— (TEG-RA-OH : 5.4012 g, 8.91 x 10> mol ; OH

48 = 165 x 10° mollg;, KEEM = 928



mgKOH/g ; ZRROVE LiliAR U A—/1 : 2.8050 g, 2.21
x10%mol ; OHEE =7.90x 10" mol/g, 7KEREAM =
443 mgKOH/g) % AN THBERFTER TIZ L2,
A -T2V RBEVAIVTFR— R (MW =
250.25) #%<%/L (TEG-RA-OH D54 :2.2432 g,
8.96 x 10° mol ; ZERRONE LAY F— 1V DOHFA -
0.5574 g, 221 x10°mol) MZ TREEHRY L&
YEER L. ZoOR, RISHETIZ O THEN
ERT B, 65 Cii# L, THF %Mz T
RISEBERR LB OHEE L. £OBRERK L
R w—%AY ) —/VTEESEEIRL, ZBTE
=R LT,

T, RV OVEURTHROVLVEZ UREARES:
BB, RIA—NMIZH L TC2E8EDVA IV
TFER— b eRANTRI DL EEK L. BiG
HE, =Fayv7, BTRERIZERAL7 722l
44 T 2= VA BFZ VAL YT R— b
(TEG-RA-OH D4 : 3.6557 g, 1.46x 107mol ; &
FOE LR Y A — A D4 1 1.9940 g, 7.87 x 107
mol) ZANTHEBERFHERTTICLE. £IZ~,
HETR 2 BAVWTR Y A —/v (TEG-RA-OH : 4.4120g,

7.28x10°mol ; ZRROE LR Y A—/1:5.0480 g,

3.93x 10°mol) 2P->< W EWTL, 2REIRIEE
FHERMZIA VT F— NEEFETLHT LR v —
EAR L. RWNT, 7774 — (MW=90.12)
(TEG-RA-OH D4 : 0.6582 g, 7.35x 107 mol ; &
BROE LAY A— NV D5F4E 03642 g, 3.95x 10°
mol) RIS SHRY UL ¥ U EER LIz, Z D8,
RISWBELIZONTHEN ERT 5728, 65 Cic
MEA L 7=%%, THF BEEEZMA CRISEREFR L2
BHFEEHIRE., TOBRERLEZRY T LF %A
H )RS BEIR L, SR CEEME L.
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Scheme 2 Synthesized ester linkages-containing tetraethylene glycol

and polyurethanes with

degradable ester moieties.
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Table 1 Characterization of the Obtained

Polyurethanes
Polymer M,(GPCy M,/M,(GPC)® Shg'éfnfesn%fi)
TEG-RA-PU 10400 2.92 730
TEG-RA-BD-PU 11500 2.33 730
Modified Castor-Oil-PU 23600 13.71 3540
Modified Castor-O!I-BD-P_U 22700 7.50 3540

a) By GPC with polystyrene calibration.
b) M, of the used polyols.
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Figure 1 'HNMR spectrum of TEG-RA-BD-PU in DMSO-d;.



Table 2 Solubility of Polyurethanes®

Polymer hexane toluene Et,0 CHCl, THF CH,Cl, acetone ethanol methanol DMSO H,0
TEG-RA-PU x e 0] 0] 0] O 0] X x A x
TEG-RA-BD-PU x x x x O x X x x ®) X
Modified

X A X A A A X X X A X
Castor-Oil-PU
Modified N " N . o n N y « A -

Castor-Oil -BD-PU

a) Polymer concentration, 1 wt/vol%
O: soluble, A: partly soluble, x: insoluble.
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Figure 2 DSC thermograms of the polymers during the second heating scan.
T, : glass transition temperature measured by DSC; second heating scan.
T, : thermal decomposition temperature measured by TG-DTA; 5 % weight loss.
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Introduction of a Creation Method “Work Design” in a Lecture
“Industry and Engineers” for Undergraduate Students of the Applied Physics Course

Nobu KUZUU*

(Received February 26, 2010)

Practices in an engineer’s education class “Industry and engineers” for the junior of the Applied

Physics course are reported. One of the goals of the class is to nurture the skill to treat the issues that

have no unique answer. General knowledge and writing skill for engineers are also introduced. To

nurture the skill to treat the answerless issues, we introduced a creation method called the “work

design”.

The method should be useful to settle the ethical issues, to avoid the misinterpretation

between the goal and the means, and to develop the mind to conjecture the benefits of various

interested parties.
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