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AT 1

Ak % Yo Zg$-#Ete] =¥ PAA(polyacrylic acid)-PU(polyurethane)-PAA(polyacrylic acid) &% &
FeAolaL, A7) ZgotaA i (polyacrylic acid)¥} 3%} o}wlo] o] HAES AA}S EAHoz &, 33
olulg ¥ sl FEotAUAH BEE FEEA.

A3 2

7] FelohAAAA BB FFFAL S S5 1= ehie Ag SH0R st Feolaui) B2 3F
A
<shaby 1>

Zg)$-d ¥ ANNA A (polyurethane macroinitiator, PUMD) S A sl Al19HAl;

A7 Z89-de AN AL (RA(tert-alkyl acrylate)ES  AApolZH U ZENSo] o8]  PolytRA-
PU(polyurethane)-PolyRA &5 & ZAE A= A2vAl,

—

271 PolytRA-PU-PolyRA E£E TS FAZ5E PAA(polyacrylic acid)-PU-PAA(polyacrylic acid) &5 5%
A2 AN 7= AseA; 2

7] PANPU-PAN B2 BEHAS) 33 ol WMSAA oleuAE F4Fony, Fejoladid B2 33
FAE A AR E TeE A SHoR s, 34 opi sk EeolaUs] BE 2EH
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S s Weorryt AT o 1 o2& tin-free SPC(self-polishing copolymer), A&siAd &=
(biodegradable polymer), =714 ¥ (conductive coating) ¥ FZ w|& F¥(fouling release coating)©]
AT},

o] FoA Aol EAE o8&l THte] E

h Al
FE (fouling release coating)& FHZd 1 &do] Yd=Ha 7]+ 3}, 15 =E o]Ae] Ao xut x}71A
|

A(self-clean) ] 7]'5& E3|3tl= Ay % =79¢ W2 =S (anticorrosion paints)9 2 o] vto} g}
o] &Y (tie coating)S U TR E3}I= A1l vk, whA, tin-free SPCY ZAg-ol F714¢ HeAE £
ok s}, stEEmebe] o] 3, =1 AAV AAQ] FREAAE HeAdeSs 7H o, dAA
o AAARl SHoA 95 AT F AvkE Aol o] H 1 A7 k] AP k.

olgigk SPC Fx|9F #AAHFA, HZe= FEY FHA AL 7IE HeAd g AY Fr1A) Agd S
A7 T Qo] S e dsd ARs 5SS JHAE JEE WeAldd 3% ofvl(tertiary amines)S
o] SPCE=]e &g AF7F Basa o

E
A obel ol¢ HUASE AT 84 oG WAL FALl AAARL 611? o] plizel = <%k o &
mEkge] fEHof 33} ool A5 §EPoRA AA Ho SHL WSl Drk. T = 20 e
W sk o) 34 obalg 8T SIC GAel A sl U Ageel muol wpgow wAAE M

olo ¥ IEEL Av|el Be FAHS ASEAME 33 ofwls X sl SPC Aol WiEke] AtE o,
A=} o) Z+ Z3H (ATRP, atom transfer radical polymemzatm VS o]&ste], =] TAH B4 H
A2FAAE AT £ Jde FESUEE B4 72 o =948kl 33 ofvlEs sl EejotadEsA 5 ¥
FTHAE Axstn 2 2YS %/‘33}7] o] o]Zxlt}.

A9 HE 78
718k 22 HAE HAs] fF B oaye,

Az el Eelg-e ol R 9lel PAA(polyacrylic acid)-PU(polyurethane)-PAA(polyacrylic acid) =% &
ghAllol3, A7) Zglola Bk (polyacrylic acid)T 33 ofule] o)L EaAE XS EFor 3=, 33
Mg L EeolaWAA 2% FFEA #d sleln.

o o HE

Te, e g B oune
Felee ANAAAE Fdshs AL

A7) ZEsde AARAAS  tRA(tert-alkyl acrylate)E  AxtolZgir)ZEdur-go]  oa  PolytRA-
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PU(polyurethane)-PolyRA 5 TS TAE A= A2TA,
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A7) PolytRA-PU-PolytRA £= 335
A2 AFA 7] A3, 2

1 PARPURM BF BFUA 37 oS HEAA GIERTAT JuFoRM, Fdolatil 1E 33
B P AL SAOR s, 34 ole Tekehs EolaWi 2% BEHA

ugo] g7

et upel o]l B ool wpE ZEjoladlbAl 2% %%‘ﬂiﬂ% °J1} ol oz
transfer radical polymerization)g ©]-&38}o] A|xHo , B ol g x3 %
2 AR 545 b By ol EEfdes 4 ?Li 1H°ﬂ EQiete] VAA BEAS A e

a3t 9

EHe] 7l &

T 12 olmHAH(AA) Y 33 o}Hle] SPC Ao A& HAUESS Vel A;

% 2+ 37 olWlg o]&£3k SPC A9 EAS YEh= AFR(D ¥e]dA(delamination of the coating), @
H& A A (swollen coating))

T 38 (BAY 3%} ofWlS EFEIE SPC FA9 AL WAUES YER A

% 4= ZE9de AgNAA(PUMD) ¢ FT-IR 29 E=ZS Vebd A;

= 5= ZaogE AgAAAPND HNR ~fE8S Yebd A

= 62 100ColA ATRP 5384 dAHE F ¥h-3S Yyeld A

= 72 PtBA-b-PU-b-PtBA(M,=9,000, M,/M,=1.56)<] HNR 2#EZS ek A,

= 8E PBA-b-PU-HPiBA 3-E2 F=FA (Mn=20,000, M,/M=1.21)¢] H NR ~#EAS Jehd 2;

%= 9% 80TolA ¢BAS ATRP T3 AA|Ste] A& GPC 2= e A;
%= 108 Az W In([M]o/IM])S] 2 EE YER A,

% 118 A% (conversion)ol wE M, PDIS] 2 ZE YeERd A,

% 12% PtBA-b-PU-b-P{BA &5 TFFA(a), PAA-b-PU-b-PAA &% FZ4A(b)¢] MR A EHS yEhdl

138 37 olwlS EaaE PAA-based SPCS] I NR ~#FES ek Aot

Wy A7 Hek A g

o5, B wye <A AP,
A A B owye

, B2 RE Yo Z$dde]l =% PAA(polyacrylic acid)-PU(polyurethane)-
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PAA(polyacrylic acid) &5 FFgAola, 7] Z|otaE A (polyacrylic acid)¥ 3z} o}flo] o] H3HA| =
A ERQog s, 33 olHlS ¥3etE Zola A BF FE Aol @3k Aot}
kg s Al A7) ZEjoladi EE FoEAE 3] g8 12 UEllE AS ERFow ).

<5814 1>

(¢, PU= Z9 9@l ek(Polyurethane); R, WA Rex= 242 EHZAH O R Bt A7 1 WX 5¢ &427]; a, b, ¢, d

oJed B wme 33 opwe 1
2, B4 2 el =

)

4

T 54 2dE& SolstAl stel 717

Bap Sxe] AeA717] ekl mukelt](cobinder) 24 =
dgro=HA, NCOSk oHel =nHlsh Eel2o) Sl wet 7144 24 2

BHL FINA F AER @ oluh,

2 5 Qe ola™AM) Exmel H¥e BERAE e

&

= = 2 =

oA ™AH(AA) Himwe] dRFe aEAoR Asy] flste], Fuje Hitre] Ao R Hiewo] g upet
Aol APdHoer Frrstal 2AF AVt AH fars 2 ZRAX(living process)E THES ATRP
Soll ofste] ZejotadiA &5 e3TAE A= 5 A do

ZE9-de AUNAAE sk A1dAl; 7] FEg-de AdANAAY RA(tert-alkyl acrylate)E YA}
o]zt ZEgHk-So] 23] PolytRA-PU(polyurethane)-PolyRA EF IZIAES A= A2dA; 7]
PolyRA-PU-PolyRA B2 FTZ3A|Z5E PAA(polyacrylic acid)-PU-PAA(polyacrylic acid) E& ZFIA=

[e)
A 7= A3EA; D 7] PAA-PU-PAA &5 FF A9 33 olWlE& HESA|A o] 2HFAE JAHTo2ZH,
ZoladAA B FFHFAE FAse AdGAE X8 AS EHORE S, 3AF ofYlEs s &
oladAMA EE FFEAY Azl w3 Aoy,
v A A= A7) Zgolad i &5 oAl s e 19 FE2E A E AE EFoE St
<s}gks] 1>
(¢, PU= Z9 9wl ek(Polyurethane); R, WA Rex= 242 EHZAH O R et A7 1 WX 5¢ &427]; a, b, ¢, d

o], ATRP TFA AaA = A|2=8S o] &3 H9 2F7]|(acid group)”’} AA4AE ZZES}(protonatrion)A]
A FE9 2= H53A PA4S Walste] ATRP T3-S vl AAE = ql7] "o, 7] TBEE o]83te] &



[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]
[0045]
[0046]
[0047]
[0048]
[0049]

[0050]

[0051]

[0052]

ZIHSd 10-2014-0056499

o st sAlE 7] 25w AdAAE 87 e 29 FERE e AS B R g
<g}sha 2>
0 0
Br )K /“\ Br
Ery\o N——ro [PU] ——N 0/\%&[
Br Br

ofst, FAHA AN L wmelE Fahol WHe Wk s APesZ Bk e, 8] Al W
2 nu gaetA olslAz)7] Sl AY Woln, wige] 3y] AAlde] BAHE A oht,

<AA ] 1> Z2F-dE ARANACPMD S A=

1. As

Z2]&: Polypropylene glycol [PPG, Mn = 1,000 g/mol, Wako]

o] Aloluo]E: 4,4'-methylene diphenyl diisocyanate [MDI, Mn = 250.25 g/mol, Aldrich]
2w N N-dimethylformamide [DMF, Mn = 92.14 g/mol, Junseil

JWATA D 2,2,2-Tribromoethanol [TBE, Mn = 282.76 g/mol, Aldrich]

Zu)|: Dibutyltin dilaurate [DBTDL, Mn = 631.26 g/mol, Aldrich]
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L three-neck &&= Z#2FoA 2 wl~(oil bath)d 255 90 T & AAsle] 3 Azt 714 -
A, WA Ba#F o= MIE HEe] A glo] DMFel &3AA ARE3FTh. NCO-EHe]
gH(PU) MDI®} PPGE] ®Hg EH|E 2:12 AlAtste] S dstgion PuMIe dabdS o 2
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) OO

PPG 1000 MDI

NCO-Zete] Zg]-elete] 42 WA three-neck BF-= ZEfaFo AAE PPGE FHIAIZIAL, Ny 7k E917]
Pl A MDIE DNFell &3lA1A 3 e 103F Foishalnt. 30w a2 44 & AAste] NCOw7t o] &4 4
PS w WLz LRE 30 T 2 WFEYrl. o|oji] TBEE 3 W& 587F Folsta, DBIDLS #H7}st
A RPMS 11002 sfo] ok 2A)7F St wwhA|A PUMIE 3A338teich. PUMIY AL 308 w9 = FT-IR
=xsto] 2270em oA NCO |27} Al S W WSS FAAAT. wgo] 2AHW ALB] WLz
wekZe] 3 WHESte] HHS 72 Fofl 30TolA T AXE AAFALT.
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3. A%
3-1. Z| -t AdZIAA(PUMD 2] FT-1R ~FHE=

= 40 e ubel 2o], 3320em oA N-H 2~E#l| x| 9 A(stretch peak)eh 1700cm oA (=0 ~E#x ¥I =

e Suaddtel ANHASS AT 4 ATk, 2 NCO-ZE T En] g 2270em Htol A U
ElE NCO H =7t Algtdozsn AbE @eke] NCO 283 TBECl EA18s OH ZE3o] whgo] o]Fojhde&S &

A% %+ A

3-2. Zelode AdAAACPMDS] HNR 2% =

% 59 PUMI®| w4} T3¢ I NIR 2HE dol doleE Hlwste] Ve vkl o] 5. 0ppm(g)el A A= I
2 e Ao eRE Brol AfolE 1 4 AT £ 47 FI-R S4ABLRE Bro] BF A8
wo] lvk= 7Hgstel, 7.0~7.5ppm(a) 9] Tle|AAlelvle] Ee] HlAlaE]e] 22 E A9, 5.0ppm (g)ol WER=
by el X2E 0] WA ARG PSS WG OF T PO AR, 00 S A T

<A Ald| 2> PtBA-b-PU-b-PtBA 3-8F FZ gAY A=

1. As

ANWWA A . PU macroinitiator [PUMI, Mn = 5,100 g/mol]

H 5™ tert-Butyl acrylate [tBA, Mn = 128.17 g/mol, Aldrich]

Z1): Copper(I) bromide [CuBr, Mn = 99.00 g/mol, Aldrich]
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Z7k=: N,N,N',N" N"-Pentamethyldiethylenetriamine [PMDETA, Mn = 173.30 g/mol, Aldrich]

€1 Anhydrous N,N-Dimethylformamide [anhydrous DMF, Mn = 92.14 g/mol, Junsei]

tBAX basic aluminaZ o]&3dto] =3 FAAE AAANZAIL, Cu(l)Bre ofA|EALY] 244 7F%<¢F wwkA]Z]l F ol
el ZHE 0133}1 oetey ToEdH=2 AMAste] AA AL ARSI, a2l =R ARESE
PMDETAS} &9l F4=4 DMF= o] AAIglo] AHE33iTh.

2. '5":)\%

E JFog o] Euf, =9 kS AFIER I, B B i3k mi-r
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PtBA-b-PU-B-PiBA

A ABE A= U= A freeze-pump-thaw (F-P-T) 213} bubbling ®H2lo] FEA)3}+=H) 218 o
H%Hmﬂ4ﬁﬂﬂﬂ4#H%ﬂﬂfvhiﬂmﬁoéxﬁﬁbmmmg%QQEQMWE£W$ﬂJJM} k2

4

g AAANA FAt. @\ A A= Cu(DBre twoneck 7@ A (schlenk) FebzaTo] Fojstar 718 e o}

Aodeze] Aes 33] NbEste] Whgx WiE &5 A4 AR vHEo] Fth. BubblingS 20~30% A=
=il

AN o Fzt=, Bxew B g  f3AZ] PMIELRE IAANEIF 59U twoneck 73 A3
o Bt} gla o two—neck 783 ZgATE 80wsCe LY wjo] YolFa 208 U E AEE MEZ

Jhe ol

:réi
g

sto] GCoF GPCEAS AAEITH. W T4 F obESR MAES 34 A17]3 neutral aluminas ©]-&3)
A H vgEE YP=S AHAATE. 22 Aol BAEL 60TAA e A=A

3-1 ma-scission HF$-2] A

HoAqto| = ATRPO] 7WAIAIE BrS 370 71A1aL & TBEES AM&38t%ith. TBEL FdatA PUMIES A4S 5 9
= JhA Al 2-hydroxyethyl-2-bromoisobutyryl bromide(HEBIB) ®.t} 7FZo] 1/108] AE2 AHslw Aedd o
2 AFstEo] HA 79 & Jdoernz HEHA SHAA F FHE 7P vk, SARF TBES o] &3t o]
Al ATRP F3-8 21388l7] #1841 TBEQ] 3 WA BrollAnt glcjZo] Ao wb-g-o] = ojof g},

ofell, & AAldel A= 100TlA BAS ATRP THAIX 4§ - Whg(side reaction)o] doldsS & - 3l

Q3= 6), 1 HNR A3E = 70 vhehigict,
=, &= 62 F ¥h&(side reaction)ell gt WAUSESE el Z o2, TBES] FHA BrolA AAE frjzd=
Qlale] 37kA19] B WA E(side product)e] ¥o A 4= AL HolFEr), T = 7S Fashd, ol#d § oub
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o7 AAEE olF Ag U BE= T38| (double bond terminated block copolymer)®] Ha®} Hb: 'H NMR
2 A3} 5.0~6.0 ppm Atolol A FAsHA YEbtE RAS Bl & 5= 99l

Me oo

I8y BAE ATRPTIAI 7]+ A5 F Hbgo] whAlst 7 $-o= homo PBAZF A E 1L o] 259 homo PAAE
Ao JdU3 A7utE 548 YsliAe WEA AAE Hoigo] glena B Ardoie 7] § dhg
o)
ey

S A2 F YES MRS 80TE Yo BAZ ATRP T3 A8

ks Ln 2 Ui Hu aly] ofe|ug-2 Ao oate] ghrjzte] A HE £2449 kd (the rate constant
for initiation)= WHe=21:=7F wolgdel whe} @43t WA (EDE He S5 F7F AolA kd ghel SrobA]
Al H3L radical o] AAEE7F = A Al At

k = Ae-E/RT (1-1)
In k = InA-E/RT (1-2)
In kd = In Ad-Ed/RT (1-3)

kA, 100CeA 80CE RES2=E WEFOZH TBEQ F WA gz AdEEE 22 3 A4 Bre gy
7 AAEEA ZolAA "k, AN WSR2 EE WE 9 Ao R g gAdo] foldte] Ed7b whe
A WA Bro] goz AA&EE 1 gl o Aty B £ otk F, W2 2xoAE 3 WA Bro g
2 AREEEG T oA e A4 S5t o 23] AA Ho Ax 25E G F wE Fogdze A
A& Aozt o ARoZM Fukgo]l oAl HATa B 4 dE otk NERLEE o YFA HW gz
A&wo a7t o AdFE Jou Add FEPEES} Fukgo]l qAE AFAE 47 98 0TE whg2%
g AAsst

EH, gulo F(vol %) ATRP FHAA WS Fad arzH 4ead ok F& EAS BrE e
Ev 2 a7 SlalAdE gule] W7k BEAels] mFelth, X AAdel s 4 §ul) DIFE A8
S, DIFS Shee] vl gujgom Fitel weleh muwnle) wEsb Foldel wel durHon FH&E
C SepbA H0, DS el HobAA T FRAES 4a W NSl s dgcel 4av Jades
Fe)oh BEAE GG wol FHel Wel® Tl A, oo, wgeEs} ol weh FHEEA RolX

T TAEE BeEy] et B AAjddAE &l = (vol 9)E 80%ol A 25%7kA] wrFo] AASGITE.

=, 25 vol() = =EFoZH 1002 F<t °F 15,000 g/mol o] &A% F7Hte A4S SHEES EAF X
T 1.489 A 1.217FA] wolx)= W Z2AA(living process)E WEE ARE A& 4= 9t & 8d= 9]
3 24 HNR 272 GEhiQE vh, & 8 Fmahd B ukgo] ARl oF A ww BE A%
e Z2E 7 37F 5.0 ppm# 6.0 ppm Aol A kg vERYIE ot T dAS FlEgis o AEe] A
< gog Ao Foukgs FEE] A & F e A}E & 5 Aol YA

3-2 ATRP %3S =3 PBA-b-PU-b-P¢BAY] A

% 9 80TelA tBAE ATRP X?}f} *‘A]é}n% 208 HAow NEE AFs dojxl GPC dlolHE yEhd
A ] Aol B HA59] ARAF oA FAIRE] Aol uhet
ATt 80 o] Fell= dEHEo] 80%71A4] Eehatel uwhet Wk

=
.
S&E7} ol KoM o] GPC ol (RAL(N) B BAR ¥
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¥ 1

“ 5.100 8,900 12,900 16000 19,000 20,000

Bl 133 1.27 1.24 1.22 1.21

e loﬂ VERA whel o] FghAIZto] A G4E A 5,100014 20,000 g/mol 7hA] F7bebal EAbE &
E= LA8OIA 121704 A% HamE A ST F7b 9low o= @A) PUMICl tig ATRP F3rxzle] A%
afo] ;] 301 BEAoR o] FolHeS et Aotk

A el ki QR AFelm o whet In(IN/)ge] AFHeR FAsok sz AL orletn, =
5% Fasd, tol thatel In((Mo/(M)7F Hldste] S7kshe A 88 & 9t v, ol2yE Sl WAy
= opek A4 BEge] SE(ED) 7 A 94%e & 4 At

Z7} @42 e HAYPH o I PDIE A #asE AS e 3 4 Q). oI Axtes AP
living process® A3z, o|ZHE TFA|IZ o] w2 A& o BAY TS 2H & F AL &
oh;}
PSS .

<A Ao 3> PtBA-b-PU-b-PtBAS] PAA-b-PU-b-PAAZ S| A&

1. A=

Z2™: PtBA-b-PU-b-PtBA tri-block copolymer

2= Trifluoroacetic acid [TFA, Mn = 114.02 g/mol, d= 1.535 g/ml, Acros]

&1: Dichloromethane [DCM, Mn = 72.11 g/mol, Junseil]

2. @4

371l P¢BA-b-PU-b-P(BAS PAA-b-PU-b-PAAZ A $tst= A LS eERd uvlef @_'0] PtBA-b-PU-b-P¢BAS &7l
g2 eDCD 3¢ F two—neck #2E= ZTEAFo] 21 d&Ed W . olojA EREZFQRoPAEA
(trifluoroacetic acid)E ®&E 1087 T3 5 30C oY W22 &7 ] 72/\]71— WHkA| AT, ¥kgo] =
A% DCM: MeOH (10/1 v/v)eoll A-gsfA7]1a S (evaporation)S A3 FHo(33] ¥H&), 60CAA ¥ A

%8 Aol EeETe R R DS AANA Frt.
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Br )J\ )J\ Br B
Be o A, PR B
H H i
18 B Br o]
o
Q = 1. DCM 30 C, 24h S
\IBU o 2. Evaporation \'B-‘
S5 3. Vacammdryv, 30 C. ovemight
TFA
PN Py
BE ] HMUWPUMWN
5 e o
[0099] HO PAA-BPULHPAA
[0100] 3. 23
[0101] 3-1. 'H MR =¥ EH
[0102] %= 120l PtBA-b-PU-b-PBA &5 FTHAE 7tal wh&ol olste] PAA-b-PU-b-PAA B5 A= %
SR =s HNIR A4S FE EAs sleltt
[0103] (BAS] tert-butyl groupe H NMR Z4A 1.4 ppm 5-olA Yebs vl & 12604 8918 4= gl ule} 7o
PtBA®] tert-butyl groupe PAAR H3$+ o] Algtxlsd o] 25E PBAZF PAAR AZEAHSS & + AUt
[0104] <A A 4> 33} of¥lF o] EjA FA
[0105] 1. Ag
[0106] Z 2] PAA-b-PU-b-PAA
[0107] 3% o}l: N ,N-Dimethylhexadecylamine [DMHDA, Mn = 269.51 g/mol, TCI]
[0108] Sl 1-Methoxy-2-propanol [MP, Mn = 90.12, Samchun]
[0109] 2. &4
[0110] at71ell YR ube} o], PAA-b-PU-b-PAAC A PAAS] ZH8-7](functional group)dZ AAtete] 1:1 ¢ Enjg&=
N,N-dimethylhexadecylamine (DMHDA) & Foi3F I 24|17+ Hob X $kak-g ’\]74—153}. Hkg-o] TAxH Fgo
HAASE T2 5 30ToAA 24A3F &9t 3 ARE AASI T
/’:{‘.,1“ f PAA based SPC /:{fh
[0111] L
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3. 2%

3-1 32} o}l ¥ ahali= pAA 7]uke] SPColl tish H NVR A E

< A=Y gE &
FEZA = vl A
S A 71A Ktk AF71(Acid group) @t 1:1

| Aoz gl vk AHC. Bressy
et al., European polymer jounal 44, 3320-3325, 2008]. ool & AA]oo| % acid groupol ths}e] 1:1 2

Mg 33 olvle A3 AF o ol 2EH dojd H MR HolHE % 13¢] e

37 obwlel % 97s|e] Aolo] wheh 549] £l @

A9] Pol7k Bad 8ol Al BeHTL WAT F
)V
[e]

—

T 135 Fashd, 2.2ppm Ftol UERE 93 (a, b)E 3z ofwle ofwl IEd uiE ZAdtE| dE -CHy ¥
-CH, ¢ Z2F 935 Yehdiy 0.85 9 1.1 Alejol] &= F A9 I3+ vHA &4 59 935 YepdlE

ul, ol 2HE 37 ojvle] AEHon AAHATGE ¥ % vk

Wi

H

ob&el, A7) Arlo 1-30A A== 54 e oo 2o
1) FT-IR spectra (JASCO, FT/IR-460 Plus)
2) HNIR spectra (Varian Unity plus 400 spectrometer (400MHZ))

3) GPC (Gel Permeation Chromatography)

4) GC (Gas Chromatography)

=g
EH1
'.\\_-,-—""’
C— : — seawater —
/ ‘ECHZIII pHE.3
0 o — = 9
i lon exchange reaction =
HO o. , @
HN— M e
Acrvlic acid - \F /j/ ¥ \F i
AA CHz), CHalq
EQ2
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NS4

e
[=)

8]

f: H
i

AA

acrylic acid

B
H

tert-Butyl acrydat
tBA

Br-terminated PU
------NCO-terminated PU

O stretch C=0 stretch

N=C=

N-H stretch C-H stretch

(94 )aoueniwisuel |

3500 3000 2500 2000 1500 1000

4000

Wavenumber(cm ™)
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H d f i o
AT g, B O
\ﬂ/ N o N
0 ﬁ—/ 2 a 16 . H o] Br
9 DMSO, OCH,
attached to urethane
f e
T T
550 5.00 4.50
B DMSO
c ¥ T ./ dd
g T™MS
== f b M
ik A L« _—
T T T T T T
9.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0
ppm (t1)
=30
CuBr/PMDETA gr 1
complex _/V\f\”—ﬁ—o
o .
(0] (]

Tri-block copolymer A

— NN N—C—0O
(@)
o O7v_

= = P/BA block
s = PU block

Branched block copolymer C

complex .-~

CuBr/PMDETA .-~

Double bond terminated block copolymer D

Tri-block copolymer radical B

| B-scission

' l

H
+ _AAANH—ﬁ_>_<Ha + )\—¥
O & Ho 0™ Mo

P/BA radical E

Propagation

Home P/BA
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EH11
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20000 - |
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16000 - @ ]
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12000 {6 =
= 413 =
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® R\“‘ﬂ:} =
8000 T
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]
4000 4 d1
0 : : : , . . . — 10
0 20 40 60 80
conversion (%)
EH]12
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to urethane
(b) J L -~ | Y )
H H T T T
E—— 4.0 3.0 2.0 1.0 0.0
EHI3
D:0 hed
urethaa‘:‘ZC SC H3C\
a N~—CH2——-(—CH2—)7C:H3
1l
HBC/ b C d
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a, b T™S
” L_.\A/\\_JL/K )ml
(b) _h_/\_.J
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