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P 5 A R R ERLE 60 £0.5°C #4T, BHEDEME (500 ml) EF 501 M HE & K
., (1) [AIEkEE: Kk 200g, MKEAY 100g, AMA f1 AOT % 15g K03 g
NaHCO, AR &, #iHE3Fi® N,30min., FHEEF] 60°C, A 0.3g IHMBETKRK
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YA B B, LR G %@ N, REFFEZ] 60°CnA 0.7g 5IRH, KB 3 /M
DIMRIE A A B4 ERE, RGLL 12ml/h REEW 92g SBKRBE AR INA SR 2R, f¢
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Fig. 1 'C-NMR spectra ot PVAc(top) and PBuA (bottom)
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Fig. 2 '*C-NMR spectra of homopolymer blend (A), batch (B) and
semi-continuous copolymers (C)

ABB 1 ABA (Ll BuA Birh Co AFRMEMIFT, &1EDHX 40.9F39.1ppm) R
Btk Th Cp RRET EX S, IR EER,
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TREXSEMN26%, 3T BuA RiLEES VAc RARENARGKATREREBED
30%, FABBRFIIKEY RFRMEN VAc f1 BuA 433104 3.8 F13.3, RIZEMREREFHI
KWL VAc BRBEITTERBuAB KR T, EMPRARBRUAR TFIIRIEE
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Tab. 1 Sequence distributions of BuA-VAc copolymers and homopolymer blends

Samples BuA(%,mol) | AA*X(7,) AB BB(7g) AAAD AAB BAB
Homopolymer
blends 45.0 0.53 0 0.46
Batch copolym. 45.0 0.40(3.8) 0.28 0.32(3.3) 0.66 0.11 0.23
Semi-contin.
copolymer 48.5 0.22¢1.8) | 0.55 0.23(1.8) | 0.08 0.32 0.60

a) Fraction of AA in all dyads; b) Fraction of AAA in all A-centered triads
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L <49% B AAA =ZTLFEFISHABALUAE VAc BEER MR MIERE X
HAEZEH BuA BITHERAIAS THPH, BuA BTEIFFIREERT VAc, XF
B —EHSE] BuA SRR (LE O BRKSSLIFREENTEML. —H Bud B
HhRETE,E 3 h AA FHRREADATNEBEN —RRARERE, Z2H VAcH
“RR=TFFIS AR A ERE VAc BRERRE PVAc HRYTAE.

Tab. 2 Variation of sequence distribution versus polymerization

time in VAc-BuA batch copolymer

Time Total Polymer
(min) conversion composition AA(7,) | AB BB(73) AAA BBB BAB
(%, mol) (BuA%, mol)
5 38.2 70.9 0.14(1.7) | 0.36 |0.50(3.7) | 0 0.16 | 0.84
30 49.1 68.9 0.18(2.1) 0.33 0.49(4.0) 0 0.11 0.89
240 95.2 45.0 0.40(3.8) 0.28 | 0.32(3.3) 0.66 0.11 0.23
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Fig. 4 DSC thermograms of Batch (I)
and Semi-continuous (II) copolymers
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Tab. 3 Glass transition temperature of different polymers

Copolymers by
Samples PVAc PBuA Blend
Batch Semi-continuous
Composition
(BuA%, mol) 0 100 45.0 45.0 48.5
T,(°C) —49 —s1 —34 —18
+38 +37 +35

X T, 5 PVAc JLFH#EFA, MKEX T, WHBET PBuA., XXRFARKRXKLREH
ERGDARER N NAIREENL, HEXMEAREESW (B 4), RIS EE—RKIT
ROERZATERS FHEER BuA BTHR, K T, #E PBuA, MiEEHRREE
BYILFR PVAc, BEBEIFAKERER “C-NMR 4R, REFTABRLX N T
BuA BAESEERAGIBMELE, R4 AN THREFAREELER RS D RN
T, . NNTE VAc ATRAWWBREXH T, REE BuA KESHAEELLSHHA.
EXER R %M “C-NMR BT RELM 4,

Tab. 4 T.s of BuA-VAc batch copolymers withdrawn at different conversions

Time/min 5 30 70 120 240

Total conversion (%, mol) 38.2 49.1 64.2 73.6 95.2
BuA conversion (%) 67.1 85.0 98.8 100 100
T.(°C) —34 —34 —34 —34 —34
+35 +35
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RELATION BETWEEN EMULSION POLYMER-
IZATION PROCESS AND POL-
YMER STRUCTURE

KONG Xiangzheng, YUAN Qing, KAN Chengyou
(Departmen: of Chemistry, Shandong University, Jinan 250100)

Abstract Vinyl acetate (VAc) and butyl acrylate (BuA) copolymers were prepared
by batch and semi-continuous emulsion polymerization. The microstructure of final
copolymers, as well as a binary homopolymer blend obtained by mixing homopoly-
mer latexes, was analysed using B3C-NMR. As expected, the homopolymer blend is
characterized by the presence of resonance spectra representing VAc and BuA hom-
osequences, no heterosequence resonance spectre representing copolymer chains is
observed. The semi-continuous (SC) copolymer is characterized by abundant hetero-
equence appearance, which indicates that a true copolymer is formed while in the
batch copolymers, the presence of homosequences of both monomers are predomina-
nt over heterosequences. ®*C-NMR measurement of batch copolymers withdrawn at
different conversions was then carried out. It clearly shows that in this process, a
BuA.-rich copolymer is firstly formed with very few VAc units, and a quasi-pure
PVAc is yielded at end of copolymerization after BuA exhausted. It is found, how-
ever, that VAc polymerized with BuA at beginning of polymerization is presented
as mono-and dyad homosequences inserted into long BuA chais. This seems disagr-
eeing with the popular VAc homogeneous nucleation mechanism in emulsion polym-
erization, which assumes that at beginning of reaction VAc is mainly polymerized
in aqueous phase due to its large water solubility, and thus to form VAc oligomers.
The glass transition temperature (T,) measurement confirms well the “C-NMR res-
ults. Like homopolymer blend, batch copolymer manifests 2 well separated T,’s,
one is close to that of PBuA, but obviously different from it, which is considered
as evidence of the presence of BuA-rich copolymer; another appears at nearly the
same temperature as PVAc, and observed only on the samples withdrawn after BuA
being completely exhausted as regard to semi-continuous copolymers, only one T,
is observed, which is situated between those of homopolymers.

Key words Butyl acrylate, Vinyl acetate, Emulsion Process, “C-NMR Sequence
distribution





