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ABSTRACT

InTorder to determine the monomer reactivity ratio in copolymerization of acrolein, the copolymerization of

acrolein with styrene, methyl methacrylate and vinyl acetate respectively was studied. The Q and e value of

acrolein in each copolymerization were also calculated from those of monomer reactivity ratios, but the calcula-

ted values were slightly different from each other. The Q and e of acrolein for the system of acrolein-styrene

copolymerization were Q=0.64 and e=0. 62 respectively.

Relations among the Q and e value, the composition and structure of copolymers and the mean sequence

length in copolymerization were also discussed for acrolein copolymers.
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ABIN 6.0x107’mcl/l & 37189}, (Table 3)
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TABLE 1. Solution Copolymerization of Acrolein with
Styrene in DMF at 50°C

Monomer Copolymer
Run Monomer mole fraction mole fraction
No,  Acrolein Styrene My m,
Ml(g) Mz(g) [MJ =+ [le] m,+m,
1 0. 533 6. 922 0.125 0. 031
2 1. 165 6. 181 0. 256 0. 042
3 1.921 5.110 0. 412 0.129
4 2. 859 4. 141 0. 562 0.216
5 4.143 2.975 0. 721 0. 370
6 4.811 2.081 0. 811 0. 502
7 5. 642 1.112 0. 905 0.841
TABLE 2. Solution Copolymerization of Acrolein
with MMA in DMF ot 50°C
a Monomer Copo]ymer;
Run Monomer mole fractlon mole fraction
No. Acrolein MMA S m,
M,(g) M.(g) (M,] + (M) m; +my
8 0. 495 6.891 0.112 0. 091
9 1. 081 6. 442 0.233 0.193
10 1.982 5.630 0. 386 0.334
11 2.923 4.791 0.521 0. 465
12 4.132 2.983 0.712 0. 660
13 5.413 1.681 0.852 0.831
TABLE 3. Solution Copolymerization of Acrolein
with VAC in DMF at 50°C
Monomer Copolymer
Run Monomer mole fractlon mole fraction
No. Acrolein VAC [MJ m,
M(g) M.(g) (M,] + [(M,) m;+m,
14 0.524 7.089 0.102 0.631
15 1.301 6. 441 0.237 0.810
16 1. 747 5.922 0.312 0. 860
17 2. 255 5. 281 0. 396 0. 901
18 2. 658 4. 892 0. 454 0.927
19 3.082 4. 495 0.513 0.945
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TABLE 4. Monomer Reactivity Ratios for Several

Monomer Pairs

~.Monomer reactivity ratio

81 Ty
Monomer pair Trm—
Acrolein(M,)-Styrene(M,) 0.26 4.86
Acrolein(M,)-MMA(M,) 0.76 1.25
Acrolein(M,)-VAC(M,) 14.60 0.05
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TABLE 5. Mean Sequence Lengths of Monomer
Components in the Copolymers

Run No. in
Table 1.2,3 Mean Sequence Length
Table 1 Acrolein (7)) Styrene (#',)
2 1.04 35.05
4 1.33 4.80
7 25.81 1.52
Table 2 Acrolein (7',) MMA (7))
8 1.12 10. 89
11 1.83 2.15
13 5.38 1.22
Table 3 Acrolein (7)) VAC (m,)
14 2.66 1.4
17 10. 58 1.08
19 16.41 1.05
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9] Run No. 113 o] BEE HA&Wh acrolein o]
styrene 31 MMA 2t} o} go] B0 glol%, #®
Ei85e] Q1A styrene @ MMA 9] mean sequence
length 7} acrolein 8] 27 xc} 6] #AA ¢ }(Table 5 9
Run No.4 9 11), o]A-& Table 40]4 R wis} 7
°] styrene o]} MMA o] B8 KEMHY}L acrolein
9 23 2o | 27 WEelgz 44h,

gH Table 34 Run No. 14,17,19 ¢ o] acrolein
# VACE H£BESAZE 4 acrolein o] mean sequence
length (Table 59| Run No. 14,17,19)7} B8 gBa
#pel 1ol A9 acrolein o} el 7 BALR ¢lo] VAC Y
27 nv £ BEE Table 464 ni wsh 7]
acrolein o] HER REMI(r=14.60)7} VAC9 m
Bt RERE(,=0.05)3") 27 =% Rez 47

HBeh

1.0

m _,<<
.
g - mi+m, ./'/ NAcr - (Ma]
E VAC 'sz x
g o8
o
o
£ - Azeotropic
~ o line
E 06
N7
c
K
o
G
< 04 Ac' (M1]
5 MMA M, gx
€ /
L
2 02 Acr.[M))
. / Str.[M;)
]
M1+ (M1
| ( L ) I
d 06 08 1.0

Mole Fraction of Acrolein (M,) in Monomer Mixture
Fig. 1. Copolymerization Diagram of Acrolein Copolymers
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MMA, VACH Q 9 e Table 63} 784 Fig.
1#Table 6 & AAx|o] Fagsle] & ),

TABLE 6. Q and e values of Monomers
Monomer Q e
Acrolein 0.64 0.62
Styrene 1.00 —0.80
MMA 0.74 2.40
VAC 0. 026 —0.22

Qe BB RERS Ui Aolr] =%
°] zto] acrolein v} Fok mi =rke] wheb
FHEAB AAA Y acrolein 9 &K %ot Ed
Zelth, El Table 6 ¢4 MMA 9} styrene acrolein
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55 2-2 acrolein-styrene o] #E AW QolAE = W
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Bl SH" REAWSL, 2oz EHR 2-4 acrolein-
VAC 3tEAB 1A% acrolein o] o] &Fw 3
HERIT 4% 44 Aol A5 = o]AL Fig.19)
FEAMES A 723 —FKIha gk,

4 % ]

acrolein #} styrene, methyl methacrylate 2 vinyl
acetate 9] 50°C DMF Bt E Aol 9lolA o] 59 m
B ERILE k39 9L e BES Jd,

acrolein (r,)=0. 26, styrene (r,)=4.86
acrolein (r,)=0. 76, MMA (r)=1.25
acrolein (r)=14.60, VAC (r,)=0.05
styrene(Q=1.0, e=—0.8)& F# o2 & acrolein
o Q=0.645F e=0.629) 3¢ ddct. Q2 e 7,
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