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1.1 ##

SR REZERTESPRELHER(MTS) K8 &E XAR(6], H4L ' H-NMR
1 IR HoiE . A4k 7 P0 T 2 — 3 % % 545 (TBABB) i 1) 25 #0 5 A (A1 g 3¢ U1 s fn e
ke e A 2 L R AT 3.

1.2 #ESE
FEEN, T, 4 2mL B AR & WM S A HHE 218 A SR T AL, LiRE

FHEE 2 10T, SEEPIIA 1mL PRI R S DERRRHHAR(<15%). BRAT-WE
1.1 (R KRS B STE, HEERR- gk, KREHE 0T EHE.
1.3 “C-NMR M%E

13C_NMR #%#E Varian Unity Plus 500 RIB BE 3t iR LW, LR E N 125MH:,
10% iy CDCl, %3, BB B 50°C, F 25KHz, $IE 520 16K, R ER 4s.
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Fig.1 " CNMR spectra { 125MHz) of
hompolymer and copolymer samples prepared
by group transfer copolymerzation of MMA
and BA at 22C. Spectrum a, PMMA;
spectrum b, compolymer with fy = 0.90;
spectrum ¢, copolymer with f, = 0.74;
specttum d, copolymer with fi = 0.48;
spectrum e, copolymer with fy; = 0.20;
spectrum f, PBA

2.1 PMMA BJ3C-NMR ¥

H TBABB f L3y 2 # HHE % PMMA #VC-
NMR H P WA 1 A5 o, A T 6 =44 ~46 BUFR:
WEHHSREAMBIRERp=2(m)(r)/(mr) B
0.98, #if 1 FX —#{E %R Y PMMA BRI 7E &L
FrHE LTSS F (Bernoulli ) # & 49 IT 1 4
W EXREBEAE L ARSI E XEHEND
E U LF SEAAMECEARBESBI®
PMMA B UM ES . R, SRS B omy =
0.24.

Table I Experimentatly determined triad tacticities { quaternary
carbon atom) of PMMA prepared by GTP

mm mr + rm r m T 1

0.06 0.38 0.56 0.25 0.75 0.98

2.2 PBAR'*C-NMR i#%

PBARJ"C-NMR i LB 1 MM r LF 6=
174.40 BBREHEA N D, MOLTF 6=34~37 9 6
—CH,—#MER T HEXNIHGI N, THREH
AEXE MRS BEANHELBIALSENEN op =
0.21.

2.3 #EWH'C-NMR #

MR E L SR B &k
i, B 1B, BiF 6=51.8 #1 62.45 —OCH,
—OCH,—#f i, A ZILBME S H S LW
Beym, HhREipeg Hit, tBYHTHAR
ATLLA P A i ke A9 B4 SR B B 3. AR K Ly R
M MESRRET 2. B ENBHE 5B LT, A
AEAFBRREBEE KIRE. ¥EK 2 HEMRA Kelen-
Tudos 77 "), BHFEEK Y yya — 0.11, ypa =
6.82, MBT L[4 IR A H-NMR 3 & 1 52 a4 2%

RE ruma=0.14,"7pa=6.74 LT . B R AFBERMIIF RSP, RN FX:

PMM+PMB=1!PBB+PBM:1'
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Table 2 Experimental conversion, average composition, conditional probeabilities F;,
for the group transfer copolymerization of MMA (M) with BA(B) at 22T

Fy Su Conversion
(feed) ( copolymer) (w1%)
0.67 0.22 10.2 0.78 0.23

Pus Poy

0.83 0.40 12.3 0.59 0.43
0.85 0.48 11.8 0.56 0.46
0.91 0.74 12.6 0.41 .60
0.94 .81 12.1 0.31 0.70
0.97 0.90 13.4 0.18 0.83

2.4 FRH{EES

EYFT MMA BT ERI=TERNR
i, R E LR AN TEL. INE 9
¥ PMMA B3P (B 1 (0580 o) LS, s seie | @
EHRHUMMA 0 S kb EHRE XH
= ER=TTA(rr), 6 =44.46, TR =T 4
(mr B m), § = 44.83; 2R = TH (mm), &§ =
45.47 ARG H R A X S g i B4 58
BMEBT 0" =0.28, B8 K T Brosse % A B8
MMAfIBA EHEREMNESHEH " =
0.30021 W3t ach MMA & B BT 50% 6, BH | o
fESEBEURS.
2.5 i

W2 R, RN ke TR S/
MIGEHRRRNERA VL EE ZLEIANTHE
X4y, X oM 5 B B L R 4 4 9 AR (b T AR k. e)

ZEI U BAAF LR =THAMTERR T
X, U MMA 3F.CH =T8N =TA RN ik
WEEYIA X, HE LI MMA(M)#! BA(B) L
B = T4 F R X e L3 3. I I i

GFRESHEE 1 DRFER MMM =52 mom
A, 5 MBS BETIBAE, AP EBE e et et
BIEBHL 5= 1. WS FHAMMAREEI MB o v on o o i wth 45
5\ BM 2RI H R MR M HH0M8 = (2),72%(b) and 84% (c)
MM BTE K E W, A MMB Al
BMM =JcH (MM H{a] [ £5#9) #7622 (L B 5 E MMM(mor 5 rm) =554 . 58, MMB fI
BMM =3LH (MM N2 R &) ML E A B HERI T MMM(mm) =704, %% 4 HRE
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F MBM, fl MMM (rr) = CAM LB ERIE 6 =1.4. ¥ 8 HEB T BMB(mm) F
. A% BMB(rr) 3 C=0 ZEHH#EYEF BBB ¥R FHIMNEHE. T B X$
O =AM RE R, #5E 9 B 9B PBA ML HE, $HB T BBB F
7|, #i% 4 1 7 HE T MBM 1 BBM 5 MBB = 4. 24 MMA BE/R 38N TF 45% 55, 3
RYBEEETEX T RERNE.

Tabie 3  Analysis and assignment of the resonance pattern of carbonyl carbon atoms of M and B centred sequence

Copolymer sequence

Spectral signal numnber Chemical shift

Composition Configuration
178.20 MMM (rr)
2 178.00 MMM (mr){mm)
BMM (mr){mr)
3 177.80 MMB (rm) (rr)
MMM (mm)
4 177.40 MBM -
I MMB (mr)
5 177.00 1
BMM (m)
6 176.80 BMB (mm) (mr+ m}
BEM -
7 176.00
MBB -
8 175.42 EMB {rr)
174.40 BBR -

FEU LB ER E, R 4 5 7T XEEE A RE TR, FMEXRY
RIS BRI H A AR, TR AN ERIF AR T & 55885 R
RS H(PH o) IEFE.

Table 4 Experimental and calculated concentration of sequence, according to the assignment suggested in Table 3

c—0 JSu(copolymer)
peak & 0.84 0.72 0.48
No. Experimental Calculated Experimental Caleulated Experimental Calculated
178.46
1 0.035 0.032
{mtrm)
178.20 0.099 0.106 0.088 0.092 0.034 0.041
2 178.00 0.158 0.147 0.132 0.128 0.098 0.107
3 177.80 0.098 0.092 0.146 0.121 0.102 0.114
4 177.40 0.064 0.659 0.036 0.049 0.038 0.042
5 177.00 0.152 0.141 0.135 0.127 0.061 0.078
6 176.80 0.216 0.205 0.182 0.176 0.121 0.140
7 176.00 0.058 0.062 0.073 0.077 0.045 0.0351
8 175.42 0.053 0.059 0.071 0.079 0.083 0.092
9 174.40 0.064 0.058 0.137 0.146 0.417 0.403

H F MMA 1 BA 2 E R B ERK, B b o WisH B M e, 1
MMA BE/RH0 0 0.84 By yoh, BRI MMA B /RABUM A 0.95, LB A4S
S MMA BIBR R A, BB T 6=178.46, k2B MMAHME=T4AS 6=
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0.26, 24 ST MMA BE /RS BOBAERT (/y =0.48), BA¥R =SLAK S REE 40%,
HEE#E fv TR, BBB 1 BMB = o4 AR .
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MICROSTRUCTURE STUDY OF METHYL METHACRYLATE-BUTYL
ACRYLATE COPOLYMER BY *C NMR SPECTROSCOPY

ZOU Yousi, LIN Donghai, DAI Lizong, PAN Ronghua
{ Chemical Engineering Department, Xiamen University, Xiamen 361005)

Abstract A detsiled study of the microstructure of methyl methaerylate (MMA) and butyl
acrylate (BA) copolymer prepared by group transfer polymerization (GTP)} was carried out
by using **C NMR spectroscopy. Methyl methacrylate and butyl acrylate centred triad molar
fraction were determined from the quaternary carbon and carbonyl group resonance signale.
The experimental sequence concentrations were in agreement with the values calculated from
the terminal copolymerization model and bernoullian statistics. A greater block tendency of
BA monomers may be noticed in both experimental and calculated distribution, which is due
to the large difference between the reactivity ratios of MMA and BA in group transfer
copolymerization.

Key words Group transfer copolymerization, Sequence distribution, Methyl methacrylate,
Butyl acrylate, "C-NMR



