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THIOAR Y v —IREBICHAERE T, KICK DS | BRV— N ORESLIZARTY
DH TR EDMNEMERGIRETE LA | KT, B EEZAT om0 T2 L TH
FoREEEATHPETZIZ LD & LA A | RRAL— 2L T 52010, EFICS
BIRY) 22TV ERET D, FRHBENICUTO | < OFRFMAZ S 503, 7%A4#)—°—b®%




3RF-2001

HARE DR &R A D,
FEHE 72 A A E (100mMELTF) 12815
it A A
A AR E (0.7 MELE) 12T D ENE
RAf 72 Ok e - 1000 BLE)
BEAFOPET & [A 55 ORI E (5] o5k VD RS -
1200 kg/cm*f2 L, 5 o9k 0 #iPESR © 3.2~
4.2x10% kg/cm>FEfiE)
RO BEEOERM & ERIZ T 73R & R
L., BIEBEBREEOEROTZOD T T AF v 7 8
WG\ 545> — X2 M9 5,

EH O ERT, FHMICHLT 52 &N TE
7=,

Q BMEAABARY) TR TFTNVREOMBN %K
BEIF DR TRET S Z LITHRI

BEA A TR Y = 2T )L D4y T B k& & FEANT R
FFLTCRESR, BT B MME 2 R0 A A R
VT AT NDGFEERRL LI, ZOBMEA A
VIR Y = 2T VK Pl 13K9140°TH Y H
EEZER L, o, EA A RIRY =27
W E DT — M KEHEDOH TRETE L2 L
ZHA ST LT,

@ WA AL BRY = 2T )VOPETEMHE~
Da—F 4 7HE L TCORRITE ZMESL
WA A BIR Y = AT V& PETHM FiHIZ 2 —
TATTHI LTSI LT, BEA A R Y
TATIVIE, BET X BT I FEOIREE
TIIKICIEfRE . EHMN A A 38 (100 mM
UT) ICBYDMAER S . BEEZ#ER L
Joo F72. PETHMICa—T 4 7 L2 A A
VIR Y = A7 UiE, BRI KR I BV TR
MDOEIRRETE D Z L2 BT Lz, 0.7 MEL
TOA AU RERE FICB W THEML TV DA,
LB L2 WS L2 &b, EHMAR
BREEIN COKEIEMEZ FIREIC Liz7-, BiEA
L7 & Wo T LW, F7o, BMEA A BIRY
T AT JVEAR T ORI I DWW TR iSO 4 H
NHHMN, PETEHICO—T 7 T2 M0
o, PET & A% OB IRIE & FF O M B2 Al C &
-, BEEEZERLEEVZD,

@ PEAAVERY T 2T NVD G RREHEEEM
ELTOLAEZHRA

AKREZED TS T, JEA A AR Y = R
TANEERE U THET S Z E2HIZA L
oo SHIT, BRMEKEEIKPICIRIET D Z LIk
T, WEA A HARY) 2 AT UL > THEE LT
B rfRkces2 2t bBHMNT LT,

ZOX ST, MR ERECSL Tl B E & 1%
TR L, S DICHFERREIR R E L T
o T2 MEA A RN Y 2 AT NV DOEEEM~D
JEAIZDWTH L Lie, BMEA A U RAR Y = 2
T E AW CTERMEERES 2 BT 5720 0 M
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2l =B+ 5 2 L cE, aFECmT
CTRET D720 O+ 45 e AR H AN S T & 7o,
INOOBBIZEY | RFRIT4LY O BIEL Bl
HEBEEFRTFT LN TERZEEZONRD,

6. FEREDOREREFIRN
6—1. EFmHEHC
BRICROE T & FIET R,

6 — 2. MR PERE
1) REESC, mHEE, RAWEE; TR ~—] . $FE2022-62375, S FM4F4H4H

6 —3. FoMBEREK

Eaifh & im U HET D R R £ 01
ZOfEE ERF (EHsL) 0Pt
NEAEE (FR%) A1
MERE ORF - Bdfirf 56 0 FEhi 3
~AaAIE~DRAEK - PEE 1
AR E OB TR RIC K D2 H 0t
Z D DR FEFR 91

7. EBRIERFFEE OWRDL
FrICREH o~ & ST,

8. WFEEFME

R AV
WA BESC
KRR ST R R F e Top e Bl AR e e AR e 7. Bt (%)
BE, BT RS b T HeEdR

WHoEsT
FrICRERT ~ & ST,
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0. REOFM
I—1 &EBsEME BIFEHME L & 3FE 3 2 kA 4 BIPETO B %

FALE N TE R
oA T b - METER e A BESC

[EE]

BRI SR OHELZ BE LT, RV FLrFL7&L—b (PET) ®F A1y, KU RFL
YREDTIAFy VIEEREMLEIOR Y ~—FE, b LUIE/ v —ICETHMT 52 &L THER
TIAF I NEHETL I DN A7 AVEMNPER SN TWD, EOELRBEHFITZOREIARY v —
HLKIFE ) v —ICRGIIHMBARERTHLZ L., QMR EDNEME RS WG - RETEL2L, O
FLRICH LR 26952 ThHhbH, 2O X5 RBEFICK LT, 10 FNICIEEM & AEMNZ O
FFOMMEA AR ~—ICEA LTz, WA AR ) ~— 3 ENTT v F 7 7 v VU o 7R KRB,
BmEE R LTS, AR TR, A AU R Y ~—OBRESH~ORBEEZEHAT I, WAT T X
F I THDLIRY ZAT WATHMEA A A& Z BN LT BEA AR Y = A7 VG - ALz,
WA AR Y 2 AT AOERKIE, 3T 2 ) EERFTLHRMUE A — N ET VT X A7) RE
DEMEICLOIET I )V EEFET IR AT VESGR LR, 13- a8 A0 U 23kT 2 7 &
WBBRMAMESED Z LIV BMEA AR AT N EGELEMLV— R RETHD Z EBbho T,
Fo. MVEA A U HEE DB ARIZ0~98% E TCHHICTHETEX L2 bbhot, BN ML 4
AU T AT VORSITRIS °C, B R A12195~210°TH Y | BT & 0 RIEE X Hor BN TV B 720,
ERMREETOMTIZBWTRAGIRO Y 27 1 3bhhntEBExonsd, -, HBooMMEA A RIFR Y =
AT AT BAEA A 8 A% EICB W TENZZBUKME L @Mt Z R 2 R MikEA A4
RYZ AT NHER EIZHE T L7 —ME KOBDOWEHFICI > TRETE L2 Enbhrole, o, Rk
AF R Y = 27 T, BEFOPETHER Bica—F 4 795 Z L2k » CPETICH MM 2 5T
LT, BMEKIAIRICEET S Z EICK WPETERDN O BIMEA AR 2 AT va—TF 4 7
EIRMRRETED LR LE, —FH, MMEA A VAR ) 2 X7 VTEEARIE L TCOEET 22 L %
L7z, RU I —FRR— bEMEREAF R AT VIV EFLEZEZA, TTROZKRF
AR L FEOREREZ R LT T, BEKERIRICESEMEZRIBETHZ LICXD ., A4
VIR T AT NV EERSE, BEEMEMRETEL 2R bholc, THUDORERIZ. BEA A M
R T AT A ERWEMEBMEZRIAX—IZCT T AT v 7 2 FATE LA EEZRLTEY, WA
FUHARY AT NVE, TTAF v 7 OFERRAOREL ATRE & T 28 - B — X725, 2
O ORREIE, FFERERERICS T FAEE A IFITER L TV AT TR <, HFEREIR R I
ELTWRNS T WA AR 22T VOEER~DISHIZOWTH RHT I ENTEE, Zhb
OBMIZEY , AFRITAWOBEL ERIORREZHTHZENTELLLEEZIDBND,

1. BFEBAZER

ARFTETIEL, I ANV A T AVBRARERFBLT 7 AT v 7 MEIOAIHAE B L, BHEA AR Y
~—LNHBE TH HPETE Z A Lo REA A BIR Y = 2T VDA RIEOMN & 5 TRt &
AL BT TGO RGBTV, BB EIN AL T 5, S DIIEEEBeRElLE =2 —7 ¢ 7
ZIXUOE LTepIBMER E 2Rt L, ERAICm T 72 E8 2 M L, EIREER - RERMEOMIIZE
T — A AL D,

2. FEBEIE

AWFFETIL, @A A ERE FICBIT 2 KBS EoXEA 4R Y ~— DR 2% H

LT, @A A mEKRIKEIC LA CRIEMN THTORY v~ —REICHAFRE T, KICLDWEEDOHRT
W ED EME RS CBRETEDINMA 4 B EEZB T HPETZIX LSO & LA A RARY = A
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TNEFET D, PIEHENICEL T O BEHEO#ER 2R 2D,
FEH A A HE (100 mMELF) (28 Ak
A A UERE (0.7 MELE) 128U DM
BLaf7pgggimte OKhaefitf - 1000 BLE)
BEAF OPET & [A1%5: OBMRGRE (51> 3E 0 3R & 1 1200 kg/em®FLE, 5 53R 0 BiPESR © 3.2~4.2x10%
kg/cm?#2 JiF )
LR AR E EAICm T 2R EEZ I L, BRBBRIEZ OO D DT T AT v 7§kl
ICHG5T 5y — R 2 ST T D,

3. FEBERAE

AR TIL, I HNT YA ZANARRTFRT I AF v 7MBIoAIHAZ B L., MEA 4 RY
~—CINABIECTHAPETE ZRlA LI MMEA AU RIR ) 2 27 VDRI EZRAT-, ZChHi--> T,
UTOHEBIZOWTHNZED -,

(1) A FVBRY = 2T NVEREDHESL

) w— R AMEMmICE XU EaHT LAY (U4 —) OFELRLCICHRY v—>DEK
FHHBEIZOWTHRE LT, BMEA G LB 2 ZAF LOARICHT=D . WA A BIR Y = X7 L RiTERIA
LRDIRT I EEATHOA—INDOBRERRY T AT ILOEHKEK R Y, SESERARRENE
ZAOND, FZT, MMHEA AR AT VOERICHE L2V A— NV ERE L, £7-. WA 4
RIRY AT NEBDDIC, WA F U EELEA LV — LT L7 2 A7l R DEMRS
WX D5 (HEREEARE) L3RT I VEZETLIVA— N ET LT E LRI Y FEDOEHEITED
HEONTERY AT VIZHMEA A o EEEEANT L HE (KA MESE) 2BRatLT,

(2) REA FBRY = 2T VDY D AR

ﬂﬁ%ﬁ/ﬂTJIXTw%HHELT%wé% . T AR SRR, B SN EEIC
L, FZT, BT MMEAFUHRY = 2T )LD H T AR H SRS Ao R BENE (DSC) |
v, 84 ﬁﬁ%ﬂﬁ SHT (TGA) X VE L=, = DR, ﬁé%ﬁ/MTJIXTwm*ai
AR T 2 7 DA F AR RE & Bt L OUKIC kT BRI DWW T H T L 72,

(3) A AVEIRY = R F N O L B L 0MEE

MMEA ZA IRV =X T VO WMEA A OB AR LM E OB DWW THRE LTz, v =
VN BICHEA A BRI Y 2 AT VR A TR L . ERH TTOKDOEEMA S NTKETOANFT Y
Th v O AR ARHC X VRIE L, £, ETLOMENLE LTI —MEHWT, KOAKIZX
DT —IMOWEREICZ DOV TREM L 72,

(4) A A VBRI ZRAFADa—F 4 TH & LTORE

WMEA AR Y = X7 )V APETEM EICEBA L, ZORE TORBMMEE ., BRI/KERIZ XD WA
AR T ATV a—T 4 VT EOBREICHOWTHRE LT,

(5) A AVEIRY = RAF N0 BBEMEEER L L TORE

WMEA AR T AT VN EENEZ TR T 2 RHE LIc2D, BMEA A oo AR L5
FELOMBEZIEMUT-, WA A BRY) Z AT VA Ry B AL MEERE L THWESELZRY
—ARRr— FEREGIIERBREIC L ESERELRIE L, £/, A AR 2 A7 VICEFEL T
WB3HET X ) HEDA A MBI LD KEMOHEMZFH LT, BRAKERPIC T 5858 86 o iRz
SWTH M L7z,
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4. EREOUOELE
(1) RMEAFHRY) = 2T VA REDHEST
WA AR 22T VDA (a)

HRICR T HE / ~—Hilifk & L HO—CH,CH—OH o o HO—CH;CH—OH

T.3RT IV EERT L4 —0 EHZ + (\\s_/(/o lceAbath ) C—EEZCH

BEFOND, ZOXI IRV — HiC” CHs ' S lnenonsor

L LT, ERNMS A —ILTh 3-(Dimethylamino) 1,3-Propanesultone 1,2-Dihydroxy-N,N-dimethylamino
. -1,2-propanediol propane sulfonate

% 3-(Dimethylamino)-1,2-propanediol (DAP) (DDAPS)

SR S A LT 52,2 "

Methyliminodiethanol 23 Ti It & 41 C o, . o

WS, TNHEDTF = ~DRME HO—CH, CH,—N—CH,CH,—OH C/o — HO—CHZCHz—Iil—CHZCHZ—OH

A EDOFA RS T (K- 2,2'-Methyliminodiethanol 1,3-Propanesultone N-MethyldiethyTaan(i::;ZElzfz:zate

0.2) . TOER, WThovt— (MDEA) (NMDAS)

MACH L TOMMEA A MEEE @037 3/ AT B VA=A ~DRIEA 7 i DHA

ANTCES = BRI T RS, (a) FERIBRS AL, (b) KHFRS A

WIZ, WA AR Y = 25

NEBDLEOIZ, A AU EEZBA LA — LT L7 H 7 a ) FEDOEMFAEICL D HE

(EHEEA/E) E3MT I E2FTLVA—AET LT H LB Y REDBEHFAICIVELNEZR

U AT WVZHMEA A U EEEBEAT 25 (RA MEAE) #met L (K-03) . Z2O/5%R, B

HEETHDIIMEA A UEEEZEAN LT VA— L2 AW R Y T AT VOAMITE ) ~— AT 5%

BEAKRESHIRSND 0, WHEAICE D ABIIEFHICRETH D Z L R’¥brotz, —F, 37T 2

JRERTHRI ATV ESGME LT, JHUTHEA AU iEEEAT 5 FE (FA MEASE) ITE-

TRMEA A RIR ) Z AT N ERGD T LI Lic, BMEA A U BIR Y = 27 LV OFEM 726 R T 15 % DA

TlorLle (B-11) o 9. N-AFrenrY R BUTPUFEETIZBWT, 77X L0@Erny

RE2D-ATFNAI )V E ) — NV EDBEMEIZIVABRMEE R D3BT IV EEGR) AT VES

L7z, W T, SFoh

T3RT R EEARY um1fuIX?»EA&LT#BKE4tzmﬁ§$A16

AT NE222-8 U LA @ - Mmm

nT X ) — VRS a + -w:A N &

. 1,3-F a8 A kv -\&'@' - M%Mm
PETOE/R—  S®FSUUA—IL WiEA A VBR Y TR T ILRIERIK WA A VBRI TFIL

EEINTHZ LIk

A AR Y AT L

B, ZORE. 1,3-7 1

a»

B2, MESF OV —LEARLTH D, RUTRATLEAHTD

RUZ)V b OWIINEIT3 =i TEAFALH 'g'_g_
TNADIET I FITHL T IA—L ald PETOE/7— Bt AV HAY TRF L

0.5, 1.0, 3.0, 5.0 L T*'10
Yel Lz, K-1.2121%

0 o CH, o) o)

1] Il | 1]
m—c—@—c—cn -+  HO—CH,CH,~N—CH,CH,—~OH  —— c—@—c o- CHZCHZ—N—CHZCH2—0+
TLISLEEYRYR 22-AFNAZ/DOTRI =)L M7/ EEFRYIRTIL

CH3 \\,/o [} o} CH3
&-0-CH,CH,~N-CH,CH,—0 + o — E—Q—C 0-CH,CH,~N-CH,CH,~0
‘@‘ 2CH; 2CH2 + (_/ 2CH2 | 2CH2 ‘)‘
CH,CH,CH,S03
M7/ EEFRYIRTIL 1,3- 70/ R LR WEAF BRI TIL

X-1.1. BUEA A BIR Y 2 AT VDA KA F— A
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3T I EEARY) = ATV
BILOXEA A RIRY = 2
TV ORREER IS 53t ('H

NMR) A7 Mv&ERLTEZ,
BEY, MEAATRY =
AT )VO'HNMRARZ F Lz
3T IV EEAERY =R T
VE XOWMEA A ST H
kFToHrE—INALNDZ &
Wonsd, £l2, XUBUBR
ICHKTDdE—27 & MPEA A
UHEEICHCRT A —2 D
FET I B BMEA A U H AR
ILZF N E 120, 56, 68, 838 L
98% L HM Lz, £/=., 7L
REI/rn~ b NTT 7 4 —IT &
DMELKﬂﬁ%ﬁVWfU
T AT NDGrFREER-1.11

kwko;ﬂ%wﬁ%ib\

W7 EERRY) = AT
~D1,3-7T X 2L kDB
BRATINC &L 0 BMEA A A

3RF-2001

-3ﬁzs/£§ﬁ£UIx%w

a

o =~ o0 c b SH
I}

%—COC —O—f cuzcnru cuzcnro+

d C a

A J\_/\b/\_JL A
WE4T/JTUIXT»
a
W% c b &
+COC 0—CH,CH,—| NHzcgzcu2 o
on,
cH.J
so3
< <
< [ a, e ;
Wit A AV BAK: 20% )0 b g 7
(] A
< c b ae |=
56% d 9 f
2 &
< a, e -
68% ) d A ;
3 ¢ ga, e &
< b <
83% )\ d o T
o (o]
< ¢ L9P® 2
98% | d s \i
P R A R R R 9

5
&/ ppm

X-1.2. WA A BIRY =25 LD 'HNMR A2 kL

F-1.1. BEA A UBIR Y = 2T )L D4y F Bl E i 5=

EEEANTE, 13-y
A2 b ORMEICL Y #

BEA A AR

DEAREZHPTELHZ &
Bbhnole, £lc, TIVig
HEr v~ NTT 7 0 —HE
DFEF, BEA A RIR Y

(%) B E& EHBEVSS TR % 5y WU
0 17000 25000 1.44
20 11000 15000 1.41
83 16000 23000 1.47

T RAT VO EOKEFHIT LD

F WA A AR Y
T AT JLIZPETHE I 438
AT D LI L0 KR
Eok#EYK->7, £7
TLUTZHNVERERT I/
EERT MY 4 —
NZF LT a—)Lk
ZIELS LT, K-1.3(a)
WX b PETHE
EEATDHIRT X EE
BRI T AT )L
(PMDAT-co-PET) ®'H
NMRA~Z MV &R L
oo KEVIET I 7 EE
AR T AT LB LY

PETICH KT 2 =27 #p543

X]-1.3. (a)#h 5

R A=W T, KA NEGEAEAT L LIS BUEA
FURRY AT ANHFOND Z ERH BN

7o 7=,

(a) PMDAT-co-PET

a d
S cb 279 e
C—0—CH,CH,—N—CH,CH,—0 c—@—c—o—cuzcm—o+
h n

c,e

o

o

+a

(b) PDSBT-co-PET

d
o/Ho

1l e
& C—O—CHZCH2—0+
m

a
o o CH;,

d
/_/R
I I c b 7y
+c c—0- CHZCHZ—T—CHZCHZ—O
CH,CH,CH,S0;
f gh

5/ ppm

JPETHEZH T2 3 M7 2/ HRERRY = 27 /L5 L O(b)
SPETHEE A BT AHAMMEA A BRY = 25 /)LD 'HNMR ZA~<27 kL

15



3RF-2001

Ao ENDESPETHEZ BT H3%T IV EEGAR ) AT ARG N EEXOND, 72
RUBVRIZH KT H2dOE— 2 EPMDATICH R T 2bD ¥ — 27 OFEZ N OIHRT I 2 EEZARY =X
TV EPETE OILEA L6733 L RSz, W THRONIZEHAPETIHIEZ AT 53k 7 I/ KE
BHRY AT ICL3-F a0 A0 b NSO PETHEE 29 5 A 4V RIR Y = 257 )1
(PDSBT-co-PET) % &k L7z, E-1.3(b)ICITH 0 PETHEE 2 3 5 MMEA A BIAR Y = X7 /L D'H
NMRANRZ hvaRLTc, X VESPETHEZ AT 53k 7 IV EGARY = AT LB L OMMEA 4
UREEICHRT A = DR TE T, TAKVEOPETHEZ AT o MMEA A BIR Y = 27 )L
Lzt E2bND, VB UVRICHKT IO Y —7 &AL A oG IcHk T 2ho B — 7 O
SR LUET I ) EEARY =27 )L LPETE OILBEA R S PETHE 2 A5 5 MMEA F
BARY 2 AT VR OBMEA A HARIT89% L i Ehiz, BNy PETHE & H 3 2 MMEA 4
BARY 2T NVOIBKRITT 4 VLR TH O EBERE O XIS D,

(2) WA FBRY = 257 )V DFEY M DR

F-0.1121%, WA A AR Y =27 VOB EZDSCE L OTCGARIEIZ L W G o T T A5k
L RSB L US%ERBADIREZ R L, BELTVWDLT I EMRT V=T LMl o TS
MYEA F IR Y 22T ND T T ZAEERE T RMEA A B AROHEIMZ E B2 WET L, 0~180 °CD
FPANTRAIZR OGN NS &R broTc, —FH, BELTWDLT IV ENM3RT I 7 ELoTWD
YA A BRIRY 22T T, WT IO RYEA A EARIZE N THAI5 CITH R Z A L,
0~180 °COFPAN TH 7 A T R b olz, ZHHDOMRLY ., BonRY ~— 2o
F B ARERIRT X EOA A ARREBIC L0 BWMEERN BT D R brol, £, S%HE
WP IRE S BAEA A BARBLURT IO A AMLREBIZE VBT D EBbhoTo, BEL
TWABT XV EPRART VBT DL o TV DA A U BIAR Y = 257 )L D 5% E B/ il 1T
A A BAROHEIMZE b2V EF T, BELTWDLT IV EEZIHT I/ EETLHZLITLY
S%EEHADRENMET T2 2 Enbootc, Elo, MMEA A 8 AENE < 72 DT D1 T5%HE &
BEDENNSLSRDZ ENbholz, BIFELTWDET X ENIRT 2 ) FEORMEA A KR Y =
TV D 5% E B IEE 1X210~245 °C, ALSIZHILIISCTH Y | AlLS & DMIEE I+ ICBE N T\ b 72
D, BWERKETOMLTIZB W TEGRO U 271307 0neB 2 65,

WAZ, A A RIR Y = 2T VORI S W TRl L7z, 2#-0.2121%, ARk L7z Bk A A o BR
V2T VOEAT N U LKBEER~DOEREEZE LD, BELTWALT I EN4RT VE=T A

£-0.1. A A UBIR Y = 25 )L 0B

. - MEA o8 AR H T AL [ 5% EE f /0 IR
VAR 2N
® %) (°C) (°C) (°C)
0 102 - 195
20 83 - 200
56 66 - 200
4/T = LB
68 46 - 200
83 18 - 205
98 - - 210
0 ; 114 245
20 - 114 245
56 - 115 235
3/T XA
68 - 115 235
83 - 115 220
98 - 113 210
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F£-0.2. BEA A BAR Y 2 27 VDAL N U © KR ~DERNE
WA S AR HAbT N U D LIKERHR O
(%) 1M 2

72 HDIREE

=
<

0
20
56
68
&3
98

0
20
56
68
&3
98

X

4T =T NI

i

3T

X X X X X X'O0 OO OO
X X X X X X110 X X X X
XXX X X XX X X X X X|g

O : R, X : BT

WERoTWDLHMEA AR Y = 2T VTKICHER Lz, —FH., I MEELT MY D LKEKRFIZHB W
TUX, WA A AR 20~83%DPDSBTIX HE L T L7e > 7o DIZxE LT, Wk A A AR
2398% D DIFEEM LT, 2MIELT MY T LKEETIZRTORI ~—0"1B L, WLV &N
binote, =, BIFELTWAHT X/ HEEFML CHRT =0 BN O3RT I/ BICE# L=
A AR Y 22T VEKIZHIEEALT Y U AKBRICOGEBER L oTo, ZTNHEDZ ENB3H’T
DA FUALIRRER L OV A AV EARIZ K 0 WA A VAR Y = 27 VO KIEMENELT D 2
ENbhoTz,

(3) A A LHRBRY = X TF L OREE & BmEE & OB

BEA A TR ) T 2T )V &3 W% DR T2,22- Y 7t ux X ) — VICRRSE, IBERE L
7o e bvVaryoy (15emX1.5cm) A% ) —)L, BHAKBLOTE R Z2HNTENR
FR2EBERTHEF L, A7 ) —F—ZHNTHE L, REBHRK 40uLz vV a vy = n— |k
IZiEE, A 2— b (2000 rpm, 1 min) (2 X VR EZIEE L, K T2 W TIBERZEE S WA 4

WA A VBEAZE
PET 0% 20% 56% 68% 83% 98%
X A L5 L M s e
89.5° 48.8° 48.2° 45.2° 50.0° 20.6° 14.4°
AT THY  — | — e — — i — e ——
8.2° 9.5° 9.8° 9.6° 8.2° 8.4° 9.3°
KehTD v -‘ T t T T
r=5AE
112.5° 142.8° 147.5° 147.0° 153.9° 152.9°
. O T O
NEHTHY
80.7° 118.0° 117 .4° 116.4° 111.9° 137.8°

X]-0.4. WA AR Y = 27 LR O Bl A4
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> KOERA > KPP TOHDELMA
70 140
—~ &
> 508 ° & 130} ’}T:
& J é 9 @ "9
& aof N g5k
4 R
2 30} “:';120’ .
20t * 115} +
¢ < ¢
ol— Mo
0 20 40 60 80 100 0 20 40 60 80 100
WA F VBEBEAE (%) WA A U BEBAE (%)

X-1.4. WA A AR Y = 27 VRO WMEA 238 AR L Ehl A & D%

VIR Y = R TV A ST, EO N A A U RIR Y = AT VISR AR, ~F T v, K
HCTOERB LOKF TONTIT B > OFfA OmG %2 K-0.412, BIEA 48 AE L FEhif & o
R ZR-1.41CR Lo, KD, BEA A 28 AFE0~68%ICI WV TIEMMEA A EAROEINZ & b 72
IKDOEEMADOENITHE RN ERbnoTe, L L, BIEA A28 ARKEIE L 98%IZH
WTHSA X AR T T2 2 &b ote, —FH, ~FHT I OFEMAIIRIEA A4 38 AEOE N
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[Abstract]

Key Words: Zwitterionic polymer, Polyester, Oil-repellency, Oil-repellent coating agent, Easy dismantling

adhesive, Chemical recycling

Zwitterionic polymers show high hydrophilicity, biocompatibility, and oil repellency in water. Although most
zwitterionic polymers were synthesized by radical polymerization of (meth)acrylate, few studies have been
conducted on the synthesis of zwitterionic polymers by polycondensation. Polyester, one of the polymers
synthesized by polycondensation, can be depolymerized by alkali treatment owing to the hydrolysis of ester bonds
in the polymer backbone to reproduce the starting monomers. Therefore, polyesters are promising candidates for
contributing the upcoming recycling-oriented society. In this study, an aromatic polyester having a zwitterionic
structure was synthesized by a post-polymerization reaction. Poly(N-methyldiethylamino terephthalate) (PMDAT)
having tertiary amino groups on their main chain was synthesized by polycondensation of terephthaloyl chloride
and 2,2'-methyliminodiethanol. The zwitterionic polyester, poly(diethylsulfobetaine terephthalate) (PDSBT), was
obtained by ring-opening addition of 1,3-propanesultone onto the tertiary amino groups of PMDAT. By changing
the amount of 1,3-propanesultone concentration in the feed solution, the zwitterion contents in the resulting PDSBT
were controlled between 0 to 98 mol%. The contact angle of hexadecane onto the PDSBT in water increased with
increasing the zwitterion content in PDSBT. In addition, hexadecane did not adsorb onto the PDSBT containing
95 and 98 mol% of zwitterion content in water. The chili oil droplet adsorbed on the PDSBT film was easily washed
out with only water. The coated PDSBT thin film was easily removed by immersing the coated substrate into an
aqueous acidic solution. These results indicate that the PDSBT is a promising coating agent that can be easily
removed from the coated substrates and both substrate and PDSBT can be reused. Interestingly, the PDSBT adhered
polycarbonate substrates through the hot-melting process. The adhesion stress of the PDSBT was comparable to
the commercially available epoxy glue. In addition, the adhered polycarbonate substrates were detached by acidic
water treatment owing to the dissolution of PDSBT acting as an adhesive. These results indicate that the

zwitterionic polyester is a good candidate for constructing dismantlable adhesives.
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