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PtBOS-b-PMMA 2% PtBOS-r-PMMA > 8 {3 i& {7 -k 2 & Jig # PtBOS 485 F ey = 7 A3 %71
A5 OH & > % it {2 9 5 AP 47 2 59 PVPh-D-PMMA % PVPh-r-PMMA ; ot & fé e o= (e B
7|4 7 f 1 PVPh-CO-PMMA H [ 8+ 7 4p ¢ > PVPh-CO-PMMA 2. C=0 #A & 4 & 4
gt B (fy VfrplsBE S8 B (T, )35% >t 4p  PVPh 3 £ 2= cH PVPH/PMMA % 4% % 5 &
7 HFEd L3RG AP BEEE O] B2 R ERF AT L B dNE B
BRI g EH o FIN BRI ESRFAFIAAR > IR E G A
FREEZ T RAREE TR -

A PCAM ¥ f, 159 M$g & > % I PVPh-r-PMMA 2 4 3 B i® % T =¥
PVPh-b-PMMA s & BF T % I §=§ e~ o> a‘r",%;h{_& F N B &2 14 PVPh-b-PMMA 1Ky
® % 67.3 2 PVPh-r-PMMA 2. 9 % & 674 40 % it @ AP EF| L fale 252 4 427 it &
( hydrogen bonded donor and acceptor )@ B ;¢ £ R F A+ 2t L X R F A~ F 0 H ok
7 G ITE T e E T AR ke d R3S B L F & 2 ¢ PVPh-b-PMMA 2z
PDI 2£% -] » @ 12 Kweiequation # & {6 » ¥ #FIRH q B 5 975 A 4LP B < o

Abstract (Keywords: Hydrogen bonding, Living polymerization, Sequence distribution)

A series of poly(vinylphenol-co-methyl methacrylate) (PVPh-co-PMMA) block and random
copolymers were prepared through anionic and free radical polymerizations, respectively, of
4-tertbutoxystyrene and methyl methacrylate and subsequent selective hydrolysis of the
4-tert-butoxystyrene protective groups. Analysis of infrared spectra suggests that the random
copolymer possesses a higher fraction of hydrogen-bonded carbonyl groups and a larger
interassociation equilibrium constant relative to those of a block copolymer containing similar
vinylphenol content because of the different sequence distribution that may arise from the
so-called intramolecular screening effect. In contrast, the glass transition temperature of the block
copolymer, which has the lower polydispersity index, is higher than that of the random

copolymer at the same composition.
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poly( vinylphenol )/poly( methyl methacrylate )& 4% s st>  PVPh/PMMA % 4% % %t4r Sermal
% 4 7 PVPW/PMMA % 4% % sLenfp 7 5 > &35 DSC 04 45 % % > 5 74 L PVPh /v PMMA
3 Aeh> ¥ PVPh e OH A2 PMMA F th C=0 A H & F Fivr T gy #i
(inter-association equilibrium constant )Ks % 37.4 - ¢ B » Zhang & 4 1 * BC e s i/
B it & 7 g ( CP/MAS )& i 1522 £ = 56 3% % ( Solid-state NMR ) %k & 7 PVPh/PMMA % 33
i SLengp s b 2% PVPh/PMMA B42 5 S8 2 3 73 0 @ gt 5 fenig % 2 ﬁﬁ?fﬂ*‘v?%{%ﬁ#ﬂ#
% R A A AR o izdg 11 F PVPWPMMA R #BFF #ri¢ * 03 & 5 7 ik ( methyl ethyl
ketone » MEK ) » ¢* p¥F PVPh/PMMA R 4% & L2 3 3¢ F % h3 A i e & vdvm
( tetrahydrofuran > THF ) > B] PVPh/PMMA %42 & 35 2 3 3 e 2% 2 £ F 5 3 & A F
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poly( Vinylphenol—Co—acetoxystyrene) CHEF AR LF AR ¥R L REOKRE
Flehs Ry o b e et A L B b > Pl H C=O A A 2 & 42t ) - LI EH R &
B BT TR R bk 39 B ch %‘,\,’rn % © ¢ ?t > Painter = Coleman ~ #& ! &
%g AR AP EXDAF PR REFEE T RAREROUETRE B zha

% 2 i% % Jp] = PVPh ¥ poly( ethyl methacrylate )( PEMA )% 3% ¢ 3@ 2 FE R % 247 C=0
AA L 4TI B T ARITE R S ethyl methacrylate—random—Vlnylphenol ( EMAVPh ) ~

PVPh/ethyl isobutyrate ( EIB )2_ 7% ;% ] ~ 3 & ¢ 4-ehtylphenol ( EPh )/EIB 2_ ;& & ;3 /% %+t
o FRAEMPERZAAEDTERAT > B ARDA T EFAE A I g2 T THY K
7 4p Fe e gt ¢k 5 4235 Painter-Coleman ¥ * #Z3]( PCAM ) » # {8 & EMAVPh 2 fg 3t ;% £
BRAFIHALI BT Ty B Ky 5 6740 %> PVPWPEMA %43 5 522 Ko (374) i&

2EFGAFPBRE R 2 B R MRER LY LA apd BT
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AT ERROPE Ra > AP UFREL T ﬁiﬁi%?/ﬁﬁfﬁﬁﬁﬂlgﬁﬁ’ﬂ o
ool R R DR

Ra o 2hE ?}g REFF3Id 2 vk @3 A F 32 B RIS F hE B > T2 F A
EHBHNERS AT RRFAY R AP RS REFRE S
poly( vinylphenol-b-methyl methacrylate ) ~ 74 p d AR & F & & = poly( vinylphenol-r-methyl
methacrylate VA2 R G p o B&N\r FRES poly( vinylphenol-b-methyl methacrylate ) »
fdrt PVPI/PMMA B8 4 50 $F 245 Bde f 569 B S| AT H T 420" 4 55 B gl 580 1
ek Frda #+ 3H(DSC )% ‘= ¢k 2k 2% @Q(FTIR)/P |Hp AR ~C=0 LA 24 7 gt
Bl B S F B B 12 Painter-Coleman % #-4](PCAM ) 5 A #2580 3 FiF
+ I @;—ﬁ;’ # o



By

A RS R EF RE S PIBOS-b-PMMA -~ g d AR EF B E S
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7-kf% > B3 7 B B 5|4 %2 PVPh-CO-PMMA -
(D33 & & & & PVPh-b-PMMA - PMMA %2 PVPh

AR RF G A a2 27 AF FoFHEMIE PRI 0 BT oA
Yo 2-7 AL HBE T8 CRFT 22 RS 0T ARG frE W £y
FR2 VP BT miks bR o B4 ¢ 5% > 7% PBOS-b-PMMA -

B3R 4 9 PtBOS-b-PMMA >t 500mL E3ag? » 5% 4er 2 e 1,4-2 F = B2 3§

Ben37% WAL RS hgF TIL80CF 24 I FRERE  FF RRAIFIEER

BBiF » T ERERREAE Y S 3T TR A B 10%hE F iV ok R ot @R A
B4 F BRI R (S Bh S ikt 80CE I E T 24 ) pF
s FH R 2§0% S 0 T 5 PVPh-b-PMMA  anionic) °

F LT B L L& 2 PMMA ¥ PVPh 2 ¥ B 3 A4 3 > * %2 PVPh-CO-PMMA * # o

(2)h+ & p 4 AF & (ATRP)& & PVPh-b-PMMA

T A 0.0793g ikt 450 100mL 2 JEFFAT? > 4o r 24.97mL @ S d § F ez U ¥
% 10g( 10.62mL)" Z [ %5 ie @ fip B 48 > B~ 0.092g( 68.46 £ L)z 1-Bromoethyl benzene &
0.0883g( 106.4uL ) & RS S X » BFEFEFY » g 4 T 0CHiF? F B8P 2 “,%
K X@;i:”é PR AE S o B e RF BRRREFRE UK BpiE e I BRKAES 0 IR

4] RIS o TR REF G AR T AR R fa( PMMA-Br) -
ﬁ;fi— 0.072g et 4 f= 0.7g HE 42458 PMMA-Br — 424v » 100mL 2 FFE5g? > 4o »
735mL © 4§ F A 7 ¥R 1707g( L61mL )ine R A ¥ e G E A R
0.0884g( 106.53 L )enfc & & » 110°C 4 i5 # £ Ju 96 -} P » #307 F a8 @ RAM Y &
RS o MF ERBRBREFE KBRS E F R ARAY BRI 24 PS> TS
PAS-b-PMMA -

P3R4 11 PAS-D-PMMA *t 250mL 2 #F5gHg® > 1,4-2 5 = BB f3 T E F » 03N
EF A RBROEF T oM BBEIOCE BRSSP R RRAIT EE
BH B BF o~ o EE TR UK 0 RIS BRI BTk 0 £ 2 Soxhelt Extraction it > 12k
B X T2 ) B R R ",ﬁ?f’?‘% Fendg 5 4 REMNEZREREIRS > TEERA
# PVPh-b-PMMA  arep) °

(3)p & A E & £ = PVPh-r-PMMA
B ARG I HE R T A Yo G HEMI R RN e g RAOBET B
BWER L35 LA rAd® AIBN g # T 70CF B 12 ) pF > T & F g it 5
Y A49%FE ISR F R kot s A BE M2 F RS M (reactivity ratio ) e
FRERES P RETERITL BB FTERSTL UK MREELF B2 13 f
ik~ G 15 0 T PBOS--PMMA « (3 ervkja# 3 ¢ %5 i pr (A EE
A8 0 KRS > W L AN AT & e PVPh-r-PMMA -

(4)%.4% ( Blend )



Faps £ H B HPMMA 2 PVPh 27 fip (7 53 %] #36-8 ] FFIog R £ 2 > 24
(R HOMBA AT C REBFEAFTERT - X 0 FAINS 3P RIEF L L S
%ﬁﬁ»ﬁi&%w’uwCﬁﬁﬁz%’ﬁé%?7ﬁm’#ﬁw&ﬁ&$“’%1’
T & BB AT E 2 5 PVPh/PMMA -

R N S

PVPh-co-PMMA = = ¢b & & 3 ¢ > 5 B B 4F ek o ¢ £ 1 gt T H
( Hydrogen-bonding interaction )& %8 » PMMA &1 C=0 # i {2 & 1730 cm™ Ao $#3¢
PVPh-co-PMMA # & » i fc it § T8 e & b G2 B 7|4 i eh% b @ & + ik
%o pd hHC=0 gafz;ﬁ;c; i 4 1730 em’ 0 @ A 4§ 42 C=0 A B Hox o 3 1705
cm’ > & o 1:CJ§ T ¥ T_E Bt 3 #7538 Gaussian functiom )# 2% & (curve fitting )17 31 o 4
¥ VPh 2 i‘gﬁc’C O ## OH 275 s\;égfmﬂzg» g¢HM I o FRETE S T4£5C=0
vz«]ﬁé'frg d i C=0 Ao et b > &Y g H T hEik(a) o ?}gh‘ Moskala %
fzRydpiaws/ar=150 A2 & g C= OB!_\v)u]J:Jé PR R P TC=0 AT 2
oA R A FENC0 AR ES LS RE AT k& pd HC=0 z+l.\"/~’li“§
fFib i o 11 d SHE L E &~ 7 PVPh-b-PMMA ~ PVPh-r-PMMA % PVPh/PMMA % 4% & =
2 A2 a4 C=0 A& pd C=0 & 3 o'k chficyp  d Table 4-5 i v G- 2T
#% %_PVPh-b-PMMA -~ PVPh-r-PMMA & ¥_PVPh/PMMA % 3% x 3 > C=0 B&"t’ OH A 2
4§ GEt GINEE VPh b e Se @ B % 0 oho 3t 4 I ot B]e0VPh & £ T >PVPh-b-PMMA
#1 PVPh-r-PMMA A & % & 42 C=0 & 51t 55+ 32 PVPh/PMMA R 4% 4 Saph 2 & 4 § 4t
2. C=0 vt i) ip A d HHEREFAFTELERFAFEF A F 4PN @ 4E P )( chain
connectivity )& 57 b E A F P B % ( intramolecular screening )frf ic ZA M & & TR
( functional group accessibility effect ) » H 3Rt & 4 & 4217 * ehF it & & PVPh-co-PMMA &
& PVPW/PMMA % 4% i« 142+ sgdd 2 p d /& ( degrees of rotational freedom ) # & chf2 & >
PVPh/PMMA % 3% x sv e PVPh 7] W4 g AR - ifk4a b OH AR il ¢
% 5 #1121 22 PVPh-b-PMMA ¥2 PVPh-r-PMMA Apirz. 7 » 2 OH 2 OH £ & 4 & 417
e Fe] o palETRE A F N B e PVPH/PMMA B8 6 AP 3 & ch Bk
oA TR BEEBLEEFA AL F LIRS T RE A A2 A 4aE fggp&g % -
19F5m4°\+ﬂﬁlc BALG 0 MRIIFA - BT AL GHEIEF DF A Tt g A TR
BB o A G BEATE € A G I 4 P > #71 PVPh/PMMA K $% k SLp
+ B & 4R 2 % R Ap§# ] 3 PVPh-co-PMMA - “$ AT BRRE T ERF A
4 F o AT OERIFIT NG 2 WREL A F'“iﬁgﬂﬁ F2BRETE ;].};{ﬁﬁﬁ
DF G ARIE O SO BLRFFPC IR g iR e o FE L k2 FlE o
T AR B2 24 T > PVPH/PMMA K% 5 AR C=0 & A& 2 & 42 W e ] 3
PVPh-co-PMMA p C=0 # & 4 & 42\t &) -

1 ERHE- A FEALFHPVPh 4R » RE2Z w2 ‘*’ﬁ - A OH &1 > 3R]
B WRF READRBH L FIARDEREAT U RFE OH ALV e ¥
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Az 4oA B & PtBOS-1-PMMA > ¥ 1% Kelen-Tidos = j# 4 %3+ & 41 MMA {v tBOS ¥~ %
M nEn 223 BEBLREFR) LF BIePR Y - BEF Rerag S0 > ¥ 495
pd AR EGPIBOST-PMMA 23 fp e enif 2 2 R Ae T F BB L P 27 " MHE R
Wind R R amEAL o AP d AR T F 0T 1000 T F O o F Sk Kk ARt
¥ 18 PtBOS-co-PMMA 2 rpyvnvia =0.8 ~ 1pos=0.28 » ® £ B P ¥ ;F &F‘ T gy = - AR
%o &7 AT ¢ 1 PMMA £ PtBOS & Jﬁ" xR i"fﬁ 5 two-parameter model » @ § 1
B ry g i 4 0.18-0.25 2 FF 5 2 B B A4 G € o 4t 18 (random) A T 5 1 #
tERAT R EEE R A FEFRIEE RS PBOS 485 chy = 7 A3 ¥r0A) 2 OH
£ Wil i T 5 AP 3 51PVPh-b-PMMA 2 PVPh-r-PMMA » ¥ d & f&45 1285 % I8 % 3 th
( High resolution NMR )/? |2 & #( H)2m#(PC sz s T manimEdix 24 f i %
= 52 OH A P v ouz s8R Fant bl Ra » I R B A& 3 e
PVPh-co-PMMA ;d., s fgg i A ARk o 4t b > PVPh-co-PMMA 2. C=0 & & # & stert b
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B ARAE RO
A f s PCAM %t fb (74 % & > B PVPh-r-PMMA 2z 4 F [F (F% T = § #icw
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£ %] PDI cnPVPh-b-PMMA H Tg 5 #7F & 3t¥ & F > Fgt > AP s Kwel equation
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% #4+ 25( DSC )4 #5 » PVPh-cO-PMMA 2 PVPWPMMA % 4% & 522 DSC # A 5 Bz ? >
il 'F" TGk kE 0t )2 DSC B3 F 5 8 - chglsd i 4% 8 & ( glass transition temperature >
Ty ) @ B - chp BESERE 7o ,j‘< MBI L R I RME R e “éﬁﬁﬁﬁ( homogeneous
amorphous phase ) » i ”'#’ - 373 hg A+ B3k 5 DSC Bl g’ﬁ PE DT R
ARE O ERBAT AREFTATREF AT HEERE P NERF AT T HHR
B2 F P B Fa FIZEAS B EWAPAIE I <~ 2 2 #3053 od pt 7 ars Jegtt &
F % &+ vl F 12 ( homogeneity ) BT\ £ BB A+ 4 o

% % %_PVPh-b-PMMA ~ PVPh-r-PMMA & &_PVPh/PMMA %42 5L+ B £t 5|ch T,
¥ PVPh z £ cndif4em + 2 LGV Eﬁffﬂ*? PVPh } 57 0OH £ ¥ PMMA } 0 C=0 £ &
4 A3 a4E% PVPh OHH p ¥ 3 4 & 4£18% #7155 ¥ b > PVPh/PMMA B 3% 4 5o % 4t
Blen Ty 5 2 kst? B @ 3 4p e 4t |0 PVPh 3 £ T » PVPh-b-PMMA 2. T, 41 4 &,
b3 1t PVPh-r-PMMA 2. Ty % 1135 %82 R4 5 RFI D H L C=0 A A 4 & gt )& I
Ka & PVPh-r-PMMA #%:t PVPh-b-PMMA = - &t % f87 fF4afi s # hE g A 5 & T,
SR AT G IR R AR o — A T RIBEHSIER I E {7: Ilg A PR T

A By frg A - BH o B B 0 blde ¢ 4 F £ (molecular weight ) ~ 4
FE AT PDI( polydispersity ) ~ & 4 & 48 E s+ 27 4 ¢ }i( chain flexibility ) ~ B 4 + 48
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The glass transition temperature (Tg) of a polymer is an important
intrinsic property that influences the materials thermal properties and
its potential applications. Recently, the higher glass transition
temperature and cost-effective polymers provide the attractive interest
in material science and industry due to strong economic incentive
arising from their potential applications. In our research, a series of]
hydrongen bonding poly(methyl methacrylate)-based (PMMA)
polymer systems were prepared. We obtained a transparent,
cost-effective, light weight, high visible light transmittance, low
birefringence, high Abbe coefficient, high weathering and yellowing
resistance and good electric insulating properties. We found some
copolymer system possess low moisture absorption and possess the
higher Tg than pure PMMA. These polymer materials have the
opportunity to replace the pure PMMA in traditional application due to
its high optical performance.
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