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Table 1 Resulls of analysis for acetalization
reaction of butenal with PYA "

E(x 10" mol-g~") C( x 10" mol-g™")
t{h)
1. 2' l' 2'
[\] 2.462 3.145 2.488 3.146
4x24 2.292 2.830 2.096 2.769
Tx24 2.050 2.583 1.862 2.399
* The starting concentrations of butenal for 1* and 2* were different .

MR R#HIT 12x24h J5, KM RKKEX
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Table 2 C and E values of solid PVBE

Sample C(x 10" molg™') E { x10° molfg™")
1 4.588 2.200
2 4.276 2.057
3* 4.343 2.163
4 3.581 1.965

* Reaction temperature; 25 , otherwise 15C
*" Butenal : 35 mL, otherwise 40 ~ 45 mL
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Fig. 1 The "C-NMR spectrum of solid PYBE
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Table 3 & values of reference compounds
with carbon double bonds

1 Cc2 c3 Cc4 Ref

Compounds

H
~ 7
c—c

VARERN

H,C CH,

H

11.4 124.2 124.2 11.4 [15]

H,C
.
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~
H

H
/
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16.8 125.4 125.4 16.8 [15]

OHC—CH—CH—CH; 193.4 153.7 134.9 18.2 [i6]
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Table 4 Assignmenis for peaks in Fig.1

195 130 103 99.8 72.6 64.6 4.0 38.5 18.5
Measured
00— 0—
C atoms ~ s IV | |
—CHO CH=—HC —HC —HC —CH —CH —CH,— —CH;— —CH;,
assigned e ~ N |
0— 0—
N 1,2- 1,4 From From Depend on neighbor
otes
Addition Addition PYA  butenal C subst by —OH or —OR

* 3 Effective figure taken
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MECHANISM OF ACETALIZATION REACTION OF BUTENAL WITH
POLY(VINYL ALCOHOL)

SU Tao, XIAO Xiachui
{ College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004)
SHI Haiping
{ Guangxi College of Sanitary Adrministration., Nanning 530021)

Abstract Chemical experiments and carbon nuclear magnetic resonance studies showed that there were two addition
manners, 1, 2-and 1, 4-additions when a-butenal ( crotonaldehyde}, as an unsaturated aldehyde, conducted an
acetalization reaction with polyvinyl alcohol. This mechanism is different from that for the acetalization reaction of
polyvinyl aleohol with saturated aldehydes, which has only 1,2-addition . Crosslinking in polyvinyl butenal was mainly
resulted from the 1, 4-addition. Methods for calculating the acetalization degree and the ratio of 1,2- and 1,4-
additions according to the results of chemical analysis have also been suggested.

Key words o-Butenal { crotonaldehyde), Poly(vinyl alcohol), Acetalization



