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Environmental Policy
Kyoto Institute of Technology

A Basic ldea

The technology that accomplished remarkable progress in the 20th century has
brought us great convenience. Nevertheless, the pursuit of convenience and efficiency
without considering the environment also left a serious negative inheritance:
environmental destruction of the earth and a drain on resources and energy. And it has
left us tasks of utmost importance that must be tackled immediately in this 21st century
environmental issues, resources issues, and energy issues.

Our duties are to recognize that the earth itself, its resources, and its energy are
limited; to pass them on in good condition to the next generations; and to build a durable
society, maintaining a sound ecosystem. For each of us to live up to these duties through
concrete measures is indispensable.

Accordingly, we staffs of this university, and our students, will cooperate and strive
for preservation and improvement of the environment. And we will provide our students
with the appropriate environmental education not only in research activities but in
everyday life on campus, too, so that they may act with an “environmental mind”, which
is certain to contribute to the continual development of the world in the 21st century.

B Environmental Policy

1 The constituents of the sites (henceforth ‘constituents’) must always recognize the
environmental aspects and impact of their activities, promote environmental education
and research, prevent environmental pollution, and promote environmental load
reduction by saving resources, saving energy, and curtailing waste.

2 The constituents must observe the pertinent environmental laws, regulations,
agreements, etc. In addition, they must establish, maintain and observe their own
criteria regarding the demands for promoting environmental load reduction.

3 In order to put into practice this environmental policy, they must set up environmental
objectives and targets and aim at achieving them with the cooperation of faculty
members and students of our university.

4 They must carry out periodic environmental auditing, improve the environmental
management system, and commit themselves to a continual improvement.

This environmental policy must be documented and made known even to the
general public.

President of Kyoto Institute of Technology
Masao Furuyama
April 1, 2012
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2. 2 B ERIEES
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E% l/fCo
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REREEESTEIEMS ##IZ T3 -0NDAEBEBRICOVWTHIST 5, EMS OEA%
EEBRDEMRIOVTI., CThETERBICRIETESEE BENZEtL2-—F) #M7-7
). 20104 BH» 52012F 3 B £ TIHIRBB=HuZHHEY L. 2012F 4 BICHRE BHR
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2001 & 14 2 12
2002 & 0 0 12
2003 &£ 76 9 79
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2005 F 31 0 127
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2008 £ 15 8 184
2009 &£ 23 8 199
2010 & 5 6 198
2011 &£ 17 3 212
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R A1 1 Wil & B R 2 %M I ER T i
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2010 E & V) 1356 %D U 7o A4 IEF + ol

om 8 203 Fal] n
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2010%(3 6 A» > 8 B DFHFURN FE e
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DB LD -7=p. 2009FEIZ /7 O0KILLH1219.8kg. 7 0O0O X 42> H1066.5kg &.
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1 186 TOOAXZ >
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a=1.07nm
b=0.645nm
c=2.78nm
a=p=y= 90°

10/3 helix
Tm ~ 180°C

Orthorhombic

(b)

Triclinic
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3/1 helix Tm ~230°C

2 (a) PLLA & (b) sc-PLA DiE&@IBE

ZERDAHLE S THBER DK S O, sc-
PLA DEEH»RIEIhIZ W, 22T, 4
WEXFLFAL Ty 7 AWREEES®H B /-
HIZ. PLLA$#& PDLA $Hh 5 % % sb-PLA (Z
BHL., 7OV Y-S ADEREBTILF-
(Multi-sb-PLA). *-(Di-sb-PLA). LUV K-
ZFLA 7Oy 78R HEE (Tri-sb-PLA) %
RARELTE L, ThEDEMRIE. PPEM
I 20, LEBOBE - BHEEX D-H4L 0
L5 7F FOZERBERIRESICL ). XFHE
Zr—ILTHITHENTE S, BRIC, Fx
I3REDHET. HRDE %L 3 Di-sb-PLA %
HEL (H3). ZDHFMEBRASPICLTHY.
BN-MEER) - U ERTEEZ &
EHEERL TW3, PLLA KD S\ MEHHERE
DEPERLP®PTVWHY, XFLATTLy
JZEICEE L EWRREIO 7Oy VENIESR
ELTHEETE ZEERY, ERTEHILEE
CXduv (FR1), Zhi. |WEE. PLLA &
PDLA #85 % 58% L 7= Di-sb-PLA &4t DBIFE
(ZINA T, RAERE D Tri-sb-PLA FMDBIHE

3 YXFLFTOy IR IEOHHKT

1o T3,

SC-PLA X° sb-PLA I3, Z=MHP AF LIZKL
Dokl e, BRPBESTELEL- 2 ED
HY), EPFRRETH > THLELAPTEN
DPRIRTH 2, Fald. TAEALZICHR
SIERLTWERELLZENTEDRLDICE,
sb-PLA D#i -G EXRFEERML. TDH >
TIVREEFTVWECTIZ LRI L 2

®1 YXFLFTOY TRR)ABRKOEE

K< — Tm E PSR BEWRE
(PDLA/PLLA) (C) (MPa) (GPa) (C)
PLLA (control) 176 59 2.0 121
Di-sb-PLA (20/80) 214 69
Di-sb-PLA (30/70) 214 64 2.0 80
Di-sb-PLA (50/50) 216 161
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Gd e 1 s oo AR e o

M-PDLA-M

Mixing 140 °C

A-PLLA-A

o N s e .
12h @%M%ﬁﬁ J‘ wkhﬁ%ﬁ%%

PDLA-multi-PLLA

4 PLLA XU PDLA LR~ —0 Diels-Alder v 7' > 712 & % sb-PLA DERKAREE

DAEE. PLLAEPDLAD T LKRY % —%
Hy TV TEBENSEET XL METBEFE
ETHY., 7y ITIXN)—ICERLL T
W3, bbb, FRImH D WVIEEKRIFICY
IHELPTVI/ 71V EEEFTSPLLA &
PDLA #&/ L. Z® Diels-Alder RIGIC & %
Hy TV TICE) BED sb-PLAFER T
%, M4IZ—flERIEKXTRLTH LD,
WA v —%REE S 1T sb-PLA PR &
h., SV %R sc-PLA B 5N 3,
PEDESIC, LB E D-ABEMNE S %
CHAEDEBZ DLV, RE s s
PEIREE LV BADRARICHIETES LIS
B30, Hald, sb-PLAD LS R HER
%M% [Neo-PLA| &EZfH I TZDIH#AL%
BVWTCWBEZATH D,

< WO EHE L, BAS0EICE > TPLLA
DFRFICFE LD TEH, PLLAIZIE, &5
FRMELISMC MR AR v — &8 RET 2450
KEEE MM D > TV WD, g A
HPEEINTLE -2 EWVWDEIRDEZDTEL,
DPLAFELD LG WD, PLLA IZ. ZD4E
MERA-RABEMAT. HVEHSHIT
HAAHEANDOIcHE PRI N0, FELLS
BIERNERR L2 EBAHI ). ZDOME%E

EBRLULTLESERBYH D, IEMEMETIED
ZPEREVOIBMEICEREYT. AFRER
DIBEFRMEVOIREDCRARITTE LB WD,
COMED NP &V RHAICEBRE LI W T /-
5. TORBEDODELIEIAE < EDL-> TV
CETHAIe CDODEIBEREICEDVT,
F-ICERTEL TS sb-PLA 13, HkMEATR &
LT, £/ EAMOSVREAMRME LT
ERzZX-> T3, 5% EL24D/INAFX—
ARNT—=PRABINZITHAID. Z2IC
BWTH, AXM—T =7 XIIIMA T,
CHETICEAWVEFEDRE EZhICEDLS
R LEELS Do

3. B8HHYIC

BREQAEADTT FEVWIBEH, SIER
ERzBERBEERICABTIHA»THI
TWaH, BER&GEBRLPTVIRBMEEY
(TARA, BIE tEWH) ZFBAICKE
ICEHT CEERY, BEEODSENS &R
CENBRRELE->TWDB, E->T. N1 F
N=ZKR) 7 —DREFEED TV IZIE, FE
AIBMONAFTX (EO-XKE) &30
KWICFBTEINAAI) 7714+ -
MOERBEHIWEBEER D,
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FEMEL. ZTUTZEOFHERER Gemini Surfactant IS

ESE AL

[REMFE 2. BEREEE LT [RE
JEMEH (Surfactant) | H U < 1 MR ML
&% (Amphiphile) ] »*% %, REME %FES
KEETHRIATIE [RETHEEZRTH
#l ThHY, 20 [HEEE] k. ["RE &
WOREBHIIVY— (REERAD) 7PHD
BHREGICES (WE) L. ZOREEART
INF—ETIELS] #BEDZ EILH B,
22T [R|El zHRBETIVLEIHZIP. K
KBBEDTZDEZERNRBIZEED B P,
[EWIRLWEDEW2 DOMEDOREICTE
IEHRE] EWwWOHZEICRY, ZOFEEIE
RN KECEILTEDT, [HELHER]
(REBBRIXLEX-—DH3) TH,

¥ 72, MREMILEMrSERIEZ L
LT, REMEHE. K] (C&CBES R
K &, Hydrophile) & [il] (ICH LTS
(BR7K%#. Lipophile) » 5#H s h T3,

AL S5, ZOD2DO20:;;HIE. [HLEH V],

THEOERMETICHBET D EZ ALY, &
N5 & HERS TRV DI M 5 b2 1E
EEH- TV, ZOWEY [REEME] O
BTH 5,

Lipophile Ko (;5;1?_-5;:5 A
} e
e
c:i |:> ZKTE v i
&

P

Hydrophile — ZKH1~

3 3
'

Scheme 1 FEMEIDIEE & KKRENDKE

EZAT. EEDOHEFIC [BE-EMERE]
EVWODHENH B, ChEtEL T [{LFEE-
FEMMEAER] CWOREELRD LD EBN
LT3, ANt L2 & 2 I, FREMEHEERK

WMEIFEA  EH ELE

MDEEEBRKEDEBEEHEESE., 20
“FRKME" & “BRKMET DREDNT X T,
RENDRBEOEEI L2, ThOA, %
D [$8KE-BKKE /NS > X (Hydrophile-
Lipophile Balance), HLB1{&] &. FRE##
EFHETZ22ATAEEELCHETH 3,
HLBfE 3. BEILIh TV B 3bHbDODEEL
PORBALEDBNT. BHMEE LV,
ZhZz [tZEE-FEMERER] ¢4
%, —MBAEFREMFE. 1 AOBRKEE
1EOMAREEET S 1§81 FHAKER (1+
1type) THY. [RILLS K HLBIERHEFD
REMEHE., FEAMHOEELYMEETH S
G2 I £JLEE (cme, critical micelle con-
centration) »IZIERELTHY. AL LD K&
BZICAWR ZENTE D] E&dhTwnd,

Lo L. 5D UEELEZEEEEOR
E@#FHS DWW T IE. [Critical Packing Para-
meter] ZFEWVWT. BEFEAR+2TH B, 2
DR EEEICHBEThIE, ROLDICEH
I3,

Critical %
Hydrophile packing ; P =
4N yeep parameter al

Molecular
area
Length of
1m%mm;L
Volume of v
_______ lipophile -

,a

Lipophile

P< 1/2 P=1 P> 1
Micelle Vesicle, etc Reverse micelle

Scheme 2 Critical packing parameter
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i) AR ICHE O ERKEE £ O REMEHE

SELETRTS; 1881 FHAERLE

i) FAKEEBRKEDZIZE U RETE =i

DENRIITIR2NFIEETRT S

; 28H 1 BOKERL &

i) MEMEICESVERKEEZFOEHI

IWERKRTS ; T70Y)L0T™
BERETHERELXT . FAMEDPTKRT S
PFEERDEREHATEI LN TE D,
RIRD & 512, REMEHE [AKIE, B
ICBIE A AR & “BKE & &
BICHBRETRUY D “BELIBE]

EFOMAIC. ZOREMEETRT. S 5IC,

BEHOLEEEED [28 1 HAKER]| ®
EEVEKEE ] EwWSEEY. Zh O
BT 320 FEERDIEBEEERD D, VA
hid [FE4E2EEY . BREVWRESE
| EHT] EFEA %,
Z DAY LHIN, Fe P IREME & HE

L Tuw % “Gemini surfactant” T# %, Gemini
surfactant (&, & < I$1960FEICHFEFICE S
L. ZD%E. ZLOMRESHPHAREL TV
%, ZBENCEAL Tk, Rosen #*1993F(C [A
New Generation of Surfactant] & L T L
-2 ED S, Gemini EFERD D —RERIIC K 5
720 Gemini 3. BEERT 2% & NFRF@EEFME
BTHY., — Mo FREEER D —DDOFK
EE—ARDOBEKEEFED (1851 HHAER,

1+1type) THEIDICKH L. ZD 1+ 1 type
DD F e #HKEMET, EiEE (spacer)
ICEVWEFE L EAZEMMEEZE > TV 5,

Lipophile (Ep acer

connect +_ + O -—

Hydrophile
1+ 1 type Gemini
Scheme 3 Gemini surfactant

Gemini DEFFHEFREHNEE LT, 20D
TEFRBENDDBEEL D1+ 1type EEE
LT, ROZEFHITFB N B,
*HIB»IFIERULICEZZ Er S, L

cmec EHEBIEh3h, REICIE1-2454

INE G,

* Yome B K WPNE LY,

cTTT7 RENEVEL,

FEMEHEcmc IEDEBETEOh S 2
EWEZL eme I hEWnWZ e, ZDEFEH
ENLLHEVWI EEERT B, REMAHIFIA
AN I TBFAIhZ6IEEEAELRL,
ZTOEFEHEIND, T A, ZOFEHE
ThHEOLEHEEZRMICHIRTE 3 2 &3,
[RIBICP S LV REMEEEA S, RIS
Yeme /NS W ElE, REMELE L TOEE
HPENWEEEBKRT S, £/, 777 bR
PRV &I, ZOREMEIPFIATEZ 28
EHEBEI LV EEZEKRL, 1+1type T
I3{EZ B WMEEBTH. Gemini type TIidFIH
TEB2EICHED, L. £EERIEESN
FHlEIEEAERBV, ZDERIZ, ZEF
EEW Z ICARBRIRPEEICRY, EROX
MAEW, KXT—ILTOERIPHEINT
WHEW, E0OBENHI-DEELZLSND,

LA L. Gemini THITNIIREBTZHW
KEEE - PRSI niE. Z h ' Break-
through & V), Ra EHICHZ EBFL T
W3, ZDEHICIE, DEEEE/N) I —
DI HRMTE, HPOREMEBEREL L
Gemini " LEEEZ., TDEREDHFEIC
H4BhA T3,

KR —IVTERMIZER T & % Gemini D—
ffl& LT “Gemsurf™” & & DHEIFRHE L.
METCAFTE 3, 2hid, L HEVWAILR
BRI Gemini TH V) . Bl CAFBS & Tetra-
hydrophthalic anhydride > 5 2step-1pot TIX
KECEKRTE S,

o)
H* ROCO
o +2 ROH —»
o -H,0 ROCO

_,W.O,\ Hydrophile
Lipophile

KMnO, ROCO

[ CO,H Gemsurf ™

ROCO COzH
Scheme 4 Gemsurf

Z D Gemsurf T, FiMOAZERARS. Ex
BRI TWBH, L L. %7 [Break-
through] EE TlEE > TVWEVWDHIIRIRT
H>3,
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RIZEHICH DD B3

AZCHITDERNIEN OCMERRIRAIE I &

RIRELEICEAT DR

A4 AFD L 3EEIRC RERIVES
ELTARICEENLEZ S LIFTIBMEMNE
BMTHD, T TCHRTHI997FICIREE

BDEA XX DA R4 U BITS h

1999F (CIE & 1 #* ¥ 3 LM FKERIHE &
PRFTEN, 20001 BHLSHEITEINL TV
%, FAMFEMET. BAHNIEBEES 4t/h 2 E
DFRDEEMGEAFICOVWTIEHEH Xh 4
14X VBEDREEEZ0.1ng-TEQ/mPLY
T& U7,

R T EMMERFZ T, 1977F» 5FR
THREBERDIGEENIE % T-> T&E /-, 1999

FICHHERGEANIZREZETH T 5L,

BBAEDREL ECA. d1FXD 2%
BILDETE OMEREEZA L, TDH

A% HEOHBRERS BT B0,

12FEBE L T & RANEBEEDHH X
FEAAXDEERTZOHMEBRLEICDONT
M 71T 5 7=
¥ /-, 2004%F 4 BICEMNKFE»EAMES
IS pBEREEEESERAI A, ¥
BMEERE L EOMRTOLRICH T BB
ME#EIEEY (VOCs) DFERIZEEE PR
BUXJERLPICTHIENKkOOND &
I 570 RETIIATEETH HI1HME

HEH 2

LLIEH
ki3

13
Z=EA

Bk 2 —

FERAV, ERICERE L TVWIKREFRE%E
F & U FERIZBITE 2 2005F b 5 E e
LTHY., ZOEREMEE HEE L THERT
L7

1) BEFERGEANIIBICBITDI A+
UV DHHHER
REBIEMMAFETIE, 1977FE H» D FR
THEEBERDGINIE 2 1T-> T /=H. 1999
FICHEEREHNIBEB 2 FTHT IR L.
BIEAEDREL EICMA. ¥4 AFP %
BN TE2MERE (Ti-V) 28A LT,
ZDEAFXI W ROBREASH»ICT S
=8, BEERERVFZNEEDODREZILICD
WTEET L 7-o KFDOMIBEE IL/EIETH
31, HIALIE - ST & 2 EHEERDIESRE
E10%RFEDHIK. BAHEDNE & il
BOEAICLY., 0.1ng-TEQ/mPE WS ERY
EEND1009D 1 EVI L WRREHEE %
10U EV )7 L TERED DR ICIGAD
MIBHNFTETHEYN., ChO5OFEIED LS
1 AX I MRBAREE 2 D, MIEREEDE
A, BA4FXFLDHTEL, PFoEZT
HAEZIATHZ EICL ) BRI DHEL
DREFHEIEDFIRETCH S (1),

1 MERISRE OB
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