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A OE Yo, o-—BARCHERTEM,CuBr2,2 - BN B R, HE T NREENS FROHHEN
RELHMWD=1.18) BUBAERNKS T EN, XRTFRABRNHEEABNETHBAGMERS . W
BTATFRTEAS FRAGFN ABARBBIEY HLAk® BRI BATRDERRR---BEXZEH-b-

RPLFNER ABA NARKELERY.

xHiE FEFHBAMERS, WRERBRILEY, EHRS

BEXEDVHEFETLELESERS.
FTHEAMK S TERBER N FEERLH. BT
REFTEAEHAEFRES GHEAETRS B
HAHERSGE KPR TRRANREAMHE
RN, TRENAKEELY NHABEA
R.EEHBTFHRAML, FEEHERSTE
AR akE RNAGRAN.BEW,BTFIAL
WibAr RERZR rTREER. R TFHREAH
HE 4§ KR (Atom transfer radical polymerization,
ATRP) BRI A BRREMN—FHEHEBHERSGY
¥ HE, AT TEMSIRER . SHELER
MEMEENETHEAMERSHPR" ",

MERBHEDUEFERANBFFRAF
ABl & A, BRITKMH ATRP T, U o, a'-
“RAZHENTIEM, CuBr/2,2"-BEMEIE AL
7, 43 T DU % 2 1) 38 3K 2,48 (Br-PS1-Br) . A
WERKSFIIEN, LR T RERNHRITHE
EB(NPMA)MEFEBHHERS, HE ABA
i3 Bt 3t B 9 PNPMA- b-PSt- 5-PNPMA . F & /K f#
ML SR TEFERGR--BELE-
b-3 B L 7R 4% B8 (PMAA-5-PST-5-PMAA) ABA B
FEBRBRILEY I ESONE T T RIE.

1 TR

1.1 REHEEREME
XZWB(SOFERNEMERIE ;NPMA BB &

AR SN EERE=ZEFET RuH

HATHRSZENREBB (KR 1)E

#HE" CuBr 2B YERERER ASHT
JE B R 2, 2" BE L0 (bpy) W4,
FRENBEHEGEH; a, o -~ R F 3 (Aldrich,
98% )R EEE M.

1.2 BE&wmEERdd

1.2.1 K4F5 &M Br-PSt-Br I & by
HERIE B 30 mL BB KT A 0.36 g CuBr.
1.18g bpy .0.333 g a,a’-—RARZ-HX K 25¢ &,
MABRT SHARY - MES-AR-BE.EX
3R.ESHE . E 1NOCHMBEPRL 8h. LI
SR AN, ARG REEY . HET
BEEE.

1.2.2 #x B3t %Y PNPMA-b-PSi-b-PNPMA K
& ERRAHERS KRN CuBr/bpy, 7l
R R K4 F5| & Br-PS-Br. 7E 110CR B —F
WEJE, B, B KB THSE, REM'H-
NMR (SR AR = W B I R 2577 LATH R L % . 48
A2 I

1.2.3  PMAA-b-PSt-5-PMAA 19 H &% 0]
PNPMA-b-PSt-b-PNPMA H 5 | g % F 10 mL THF,
MALl mL=Z.B% % | mL KOH %% (40%),75C [l
W8 h BAFEPIRAGIIE, ST, AETH.
YA 10 mL THF 55 /8, WA 5 mL W8, RIB
40CKE 2 h FHEA 200 mL K, 24 HETE,
NEeEEKRERE, HETHR.
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1.3 REPNEHARE

5L A 'H- A1 C-NMR 3% 7E Bruker DMX-500
Rg@itR{i{ tME BAYNAGTERERGK
£ Waters 150C K BE i 88 % 35 (X L W€ , THF 2N
WEhA, BB 25C, LR SFHERNREZ BT HE
BB IE 34 BT FE DSC-2C( Perkin-Elmer) E i
1. 8549, ABHEEN 10 K/min.

2 &£R5iTie

2.1 Br-PSt-Br f) & B RIE

B ATRP F A LM St R A D EIEL RAE
tamERAT RMIH &K PSR H-NMR ¥ A
=44 bHBATHERBRESHRPERN
HEBRWNE. TMEE 6§=4.8~6 BH R, HH
RERBEERE. BEXFASHRPEANHL
e W% 05 e B W TED AL AR AR {2 1, T 48 Br-PSt-Br B9
TR 11280; BB 5L ) GPC B — MR K
B, GPC MF M4 T RN 11780, 5 B "H-
NMR ¥ H B3NS FREBEEL, S FREINAR
%,H1.18.

2.2 PNPMA-b-PSt-5-PNPMA BIHER R

BL L3R Br-PSeBrfE A KA FHI &M, EXHT
NPMA # ATRP F XM E S FHiRERFAHREHN
'H-NMR , #2 36 5 A B9 7 18 F0 2 Fo 2 3R S i LL 4
mA(DHERBN, HREEREE L.

HALFE (Conv) = (1 - 21,,/1,,) x 100% (1)
A, L HRE NPMA IR — P EFER
(6=5.8)MBNME, I, hER L SHEHSTHH
MEFE(5=8.2)WEISE.

Table 1 The ATRP of NPMA initiated by Br-P5t-Br*

Reaction  Conv

No Moy M cpc MM, M, NMR
time(h) (%)

1 2 7.5 13550 12400 1.39 14100

2 5 16.5 15670 13500 1.36 15780

3 & 26.2 17950 15280 1.37 18010

4 12 36.4 20360 17090 1.29 21010

5 18 47.9 23070 19800 1.27 23430

6 24 56.8 25160 20750 1.35 26200

7 40 63.1 26650 23560 1.45 28290

*Polymerization condition; [ NPMA]: [ Br-PSi-Br] : [ CuBc]: [bpy] = 100:
1:2:6, temperature; 110C
® Caleulated by ' H-NMR data of related PMMA-5-PSt-5-PMMA

B 1(a) HETB -SRI K, 1755 com ™'

3000 2000 1000
v (emh)

Fig. 1 FT-IR spectra of PNPMA-5-PSi-b-PNPMA{a)} ,PKMA-
b5-PSt-b-PKMA (h),and PMAA-5-PS1-5-PMAA{c)

BB AR, 1524 cm ™' A 1349 e I F A
¥ O T AL M AR AE M L BT A5 iR B L SR R 7E PNPMA
Ao RELE A B TRARM 24 PNPMA H 5
wEe, AFAHTREAAFHBERERE, L
R 7 PNPMA 44380 B9 19 H-NMR( & 2),
S=8 2 hERLEWMEMEHAETERANK
W , 5 B B AR 48 Y B D AR IR A R M I PSy
BREFEMRBGELS.

T 3 4 2 0

Fig. 2 'H-NMR spectrum of PNPMA- b-PSt- b-PNPMA
(Sample No.1)

HTHREMERWIRBEIXRYPRETER
EZHHBEY, BRITAFCHEESN, s iz
BRMAROHEBLNE , ZTHCHKE, B
FEAEASYRE B LUA R & RER B
HEVFTAHFERELHEDERD.

HAE ATRP HLEEY B R Y MR B
ﬁ?ﬁ(ﬁl,.ﬂﬂl&lﬁiﬁ(ﬂ*ﬁ:

Moy = M, o + Wyma x Conv £ [T]  (2)
HE M, A K2F51 & Br-PSt-Br K8 ¥ 41 1
B, Waew HHK NPMA 89808 (G280, (11031 K
R RE HHEARBIITERL



5H REHY ABA BF R B RY M5 R R R 627

HCGPCMEBIN THERERYHER LT
B(M, o) MATRABM/M)(RELD BT
R R B X PNPMA BRIBRHEE 51
#ﬁ#%ﬁ%ﬂ,ﬁﬁ Mn‘GPC'_I_a- Mn,mﬁ‘ﬁigﬁ,{ﬁ
HFRTHMAE.

2.3 PMAA-b-PSt-5-PMAA OB & S RAE

# — & %I PNPMA-b-PSt-5-PNPMA £ 8 & £
BHEHETAR, CEBIAMEAREZBRERRE
PO B A £ 0 itk B 3t 4, BJ PKMA-5-PSt-b-
PKMA , 4T #F Y6 a0 B 1 (b)Y TR R 1755 em ™ "4
R ke TE 4 T 2k, THFE 1555 cm ™' b HI IR MR AR 11
B I % W W, 38 9 K R UL B 52 AL, PNPMA B
B35 % PKMA. B 4L 52 R JS W 18 B PMAA-b-
PSt-5-PMAA, AT #h Y6 il (B 1¢) B, 1555 em ™' B
Wk, MEE 1710 em™ " H BEHT RO BB, o R B 3K
U L BUL] LA ATE

& 3 &7 PMAA-b-PSt- b-PMAA #Y DSC #1145, 1
100°C F1 230°C 4k BB F 57 40 I3 F PSL X
1 PMAA IR RO BB, R B ARAA
R .

Exo
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T(°C)

Fig.- 3 DSC curves of PMAA-5-F5t-5-PMAA copolymers
a) From Sample 3 in Table 1; b) From Sample 6 in Tablel

2.4 BRERASNFERSSTANRIA

4 L4 Br-PSt-Br 5] & f NPMA £ 110C T
Bamash iR FTUES , In(IM],/[MD3 ¢
Mt RABKNBLETEAKREXR, MER
LR TA RS . XA REE N E R
T, A TFEHMK.BOARNMERK, 2AK
P HCEERE B RAEE TR REAEAHE
EEEERAEETF 0 E2AE LR -FH B
A B 8 K2 E RN T E S L B R e, 48 1k R
FEAERE. STEHAHEELENELABS
TUCIRN I3 g =N
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Fig. 4 Plots of conversion and semilog of [ NPMAly/{ NPMA |
against polymerization time for the ATRP of NPMA in the
presence of Br-PSi-Br/CuBr/bpy

A TR AT RAEREMANS TREE, &N
X} 7K fi 18 B 9 PMAA-b-PSt-b-PMAA #E 0 T B
ARG ET, E THF P SMPALER M, BT
EHERREBRPRSBERZMORBELED. F
FTACE A A, 478 T H-NMR 38 . £
A 5=9 L ERABYE, LARKLEE, E 5=
3.6 WL T Ag AR O R WAL A% . M TR O B AR A
5 6=06.3~7.0 (3 77 2 R B0 1 B 40 B A R
B PTHAOHHEBSIARERNBEY S T
(BT 1).

M = Mops + ((5- L, - Mywun )/

(35" M) - M4 (3)

KBS B Mo MM, SHEERXER,
MBI EARTHMA, S M, EEXZYE;
M_/M, EHALEIET 60% 8 /NTF 1.4, AR %
LET BAUTE.

18

28000} .
[ ]
24000} e
=
= =] B
= 20000t 5 d14 =
16000} °
d1.2
12000 1 A :
0 20 40 60 80

Conversion (%)

Fig. 5 Dependence of M. wun and M./ M, on the conversion of
polymeriztion of NPMA by ATRP,using Br-PSt-Br as initiator

£ F TR, B3 ATRP 77 A #1189 % 4 4 B9 Br-
PSt-Br, LA AE 9 K 4r F51 & ¥, AT LLAS ATRP JF
LA NMPA WES . BHSTETE, 2 TED
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WEFERN ABA BB EY , B2k R B, H HFX ABARMEBBIEBRYNBAE BT
13 ABA B & B AL BE 1 PMAA-b-PSt-b-PMAA. RIEfE#H— ST+ .
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SYNTHESES AND CHARACTERIZATION OF ABA TYPE
AMPHIPHILIC BLOCK COPOLYMERS

YUAN Jinying'?, WEI Gaoyuan' , WANG Yanmei’, PAN Caiyuan’

(' Department of Polymer Science and Engineering, Peking Unriersity . Beifing  100871)
(* Department of Polymer Science and Engineering , University of Science and Technology of China, Hefei 230026)

Abstract Atom transfer radical polymerization ( ATRP) is a kind of useful method for the realization of living
polymerization and syntheses of block copolymers . Polystyrene double-caped with bromine {MWD = 1.18), Br-PSt-
Br,was synthesized by ATRP method using a, a”-dibromoxylene as initiator and CuBr/2,2’-bipyridine as catalyst
and ligand at 110°C . Then using the Br-PSi-Br as difunctional macromolecular initiator, ATRP of p-nitrophenyl
methacrylate (NPMA) was realized and ABA type block copolymers, PNPMA- 5-PSt-5-PNPMA , were synthesized.
After hydrolyzation and acidition, amphiphilic ABA type block copolymers of methyl methacrylic acid and styrene,
PMAA-5-PSt-5-PMAA , were prepared.

Key words Atom transfer radical polymerization (ATRP), Amphiphilic block copolymer, Living polymerization



