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Figure 2. Gel-permeation chromatogram of (A) fra-
ction 2C and (B) fraction 3C. Polymeriza-
bulk; 60°C; AIBN, 0.01

mole-9% /monomer; conversion, 49.8%.
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Figure 1. Block diagram of polymerization and separation procedures.
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Figure 3. Gel-permeation chromatogram of (A) initial
PVAc and (B) grafted PVAc: (A) Mn=
1.78X105; (B) degree of grafting onto main
chain=52. 9%, Mn=2.50x10% Polymeriza-
tion conditions: bulk; 60°C; AIBN, 0.01
mole-% /monomer.

REEE TR $3 & IS E B BhEE T
o pol BAAEBEHBHEHCpE DA 2

o) WSS TH SFEI T S () E ()
Koz HBLHC,

Cp=v/{—In(1—2)[P]} (1)
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9¢ fraction & 4 F 8-S 4c fraction o REFH/yilk
SrfEow #Ms = oc fractiono] ¥3t 4c
fraction o] zetZEAS (st SRt
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gdom o] fEPRE Table [o] Fagiahelchs,
Table 1o]A & 4 9= vfg o] igEE

= 107°~107* 9] 22 glolch, o] HEy A
Figure 32] (B)9] zL2vwlE 8ke] /pT-Fio] & &
groll G F R WS Agsl & peak 7F o}
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Table I. Number-Average Branching Densities v/[P] and Chain-Transfer
Constants to Main Chain of Polymer Cp, 2

Branch»

No. Temp, °C. x Go ] Pgx 1073 v/[P] X 10% Cp. 2x 104
117 60 0. 0435 0. 0506 1.55 3.86 1.31 2.94
121 60 0. 140 0. 206 1.63 4.22 4.88 3.93
119 60 0.215 0. 266 1.65 4.22 6. 30 2.60
120 60 0.263 0.304 1.63 415 9.50 311
114 60 0. 402 0. 622 1.50 3.67 17.0 3. 29

Avg. 303
123 0 0. 0662 0.179 2.81 8.81 2.03 2.22
124 0 0.154 0.418 2.95 9. 40 4.44 2.66
125 0 0. 208 0. 563 2.97 9.50 5.93 2.55
Avg. 2. 48

a The degree of polymerization of branches (Pg) was calculated from the intrinsic viscosity of 2C fractions by

[7]=4.10Xx1073P%-72,

b The number of nonhydrolyzable branches per monomer unit of backbone.
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Table . Branching Parameters from the Analysis of GPC Elution Curve for Reacetylated
PVA Derived from PVAc Polymerized at 60°C and 90°C

Sample  Fractional Run Mn;_, Mw;_o [7]obs [%]ace ~ [7%]obs Mn Mw A3
code conversion No. X107 X105 dl/g di/g [%]2=0 x1075  x1075 <108
B-12 0. 185 1 2.84 7.76 1. 80 1.87 0.96 2. 86 8. 14 0.91
2 2.85 7.32 1. 80 1.81 0.99 2.86 7.37 0.16
3 2.74 7.67 1. 80 1. 86 0.97 2.76 800 _0.85
av  0.64
B-22 0. 498 1 1.27 5.59 1. 39 1.47 0.94 1. 28 6. 00 2.14
2 1. 58 5.59 1.39 1. 50 0.93 1.60 6. 10 2.96
3 1. 16 5.32 1. 39 1.43 0.97 1.17 5.52 1.07
4 1.23 5.41 1. 39 1.45 0.96 1.23 5. 68 1.42
5 1.31 5. 65 1.39 1. 50 0.93 1.33 6. 18 2.96
av 2.11
B-3¢ 0. 677 1 1. 40 5. 46 1. 36 1.45 0.94 1.42 5. 93 2. 56
2 1.49 5.81 1. 36 1.45 0.94 1.52 6. 62 4.43
3 1.57 5.65 1. 36 1.50 0.91 1. 60 6. 36 4. 30
4 1.34 5.70 1.36 1.50 0.91 1. 37 6. 40 4.06
5 1. 26 5.52 1.36 1.46 0.93 1.27 6. 03 2. 80
6 121 5.81 1.36  1.51 0.90 123 660  4.27
av 374
B-42 0.791 1 1. 38 5.41 1. 32 1.44 0.91 1. 41 6. 04 3.74
2 1.75 5.54 1. 32 1.49 0.89 1. 81 6. 40 5.98
3 1. 32 5.19 1. 32 1.41 0.94 1. 33 5.64 2.83
4 1.34 5.31 1. 32 1.43 0. 92 1. 36 3. 85 3.34
5 1. 67 544 1. 32 1.47 0.92 1.71 6.18 5.07
av  4.19
H-1b 0. 792 1 0.91 2.83 0.79 0.92 0. 86 0.95 3.4 16. 02
H-2b 0. 888 1 0.70 2.49 0.74 0.84 0. 89 0.71 2.91 11.75
a B series : samples polymerized at 60°C.
b H series : samples polymerized at 90°C.
E2I1H A 24 A 5% 19784 1149 223



As x 10°

Fractional conversion (x)

Figure 4. Calculated and observed branchipg parameter
A3 as a function of fractional conversion z:
X, averaged value; (O, individual value
for each run; vertical bars represent the

error range of As.
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o192 ety EE@ﬁﬂ]E1-9] K% peak HEfH 2
sAme] el KFEE £33 vlel—oha &
Al d e e —kHE peak FRS  Auiested
model 77§29 B RESREAR F BEIE
Table [I. Copolymer Composition N/M of Model

Polymers
Calculated from
HC-counting NMR
PVA(]) 17.0 20.0
12.0 16. 2
6.7 7.8
PVA(L) 23.4 33.2
14.5 14.6
12. 4 11.6
6.8 7.2
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Table V. Amount of the —CH;CH,OH End Groups in PVA?

No. 9% conv. Pn® Total end® mol% Main-chain end? mol% Branching end mol%
1 16. 8 510 0. 289 0. 196 0. 100
2 82.2 263 0. 537 0. 380 0. 157

a Polymerization condition of original PVAc; in Et0Ac, (M) =5.4mol/l/, (BPO]=0.01mol/I, at 90°C.

b Determined by GPC.
¢ Measured by NMR.
d Calculated from Pn.

Table V. Amount of Branching End Groups in Commercial PVA

Sample Pn® Total ends, mole-% Main-chain ends, mole-%* Branching ends, mole-%
A-2° 315 0. 80 0. 32(0. 63)¢ 0.48(0.17)¢
A-4° 165 2.42 0.74(1-47)¢ 1. 68(0. 95)¢

B 326 0.79 0. 31(0. 61)¢ 0. 48(0. 18)¢
C 670 0.28 0.15 0.13
D 1046 0. 22 0.10 0.12
a Determined by GPC.
b A was acetylated and fractionated; these samples are fractions 2 and 4.
¢ Calculated from Pn.
d Values in parenthese are calculated assuming —CHpCHzOH at both ends.
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