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ABSTRACT

To developed new process for obtaining maximum molecular weight of anionic acrylamide and acrylic
acid copolymer by Inverse emulsion polymerization.

Concentration of initiator, reducing agent, surfactant and mole ratio of acrylamide-acrylic acid were
studied for the process. Semi-batch processes with method of redox, control of reaction temperature,
feeding method of monomer and reaction time, was suitable for maximum molecutar weight of P{AMAC)
from this process obtained 3.09 x 10%(Mn.) and 4.41 x 10°(Mw.) in molecular weight measured by the
intrinsic viscosity method. Inverse emulsion polymerization mechanism of P{AMAC) does not followed the

Smith-Ewart and Medvedev theory, but selected for concentration of initiator, reducing agent, surfactant,
water solubility of monomer.
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Table 1. Intrinsic viscosity-molecular‘weight relations for polyacrylamide in water at 20°C and 25°C

Temp{"C)" Mol-wt range Mx107¢

Equation™ Solvent Method Ref.
{(»)=1.00 X 1072 Mw 9756 water Lightscattering 25 0.038—¢ 3)
| Zimm-crothess
(7)=6.31 X103 Ms0?¥® water Sedimentation 25 0.02—0.5 4)
Ostwald viscometer
Fractionated
(71=3.02X 1072 Mw %67 water Sedimentation 20 0.02—11 5)
Ubbelohde
Viscometer Mw/Mn
2-2.b,
Unfractionated
(7]=6.8 X10"% Mqp 55 water Kinetic 25 0.01 —0. 36 6)
Unfractionated
Samples
* (1) in {(m?/g)
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Fig. 1. IR spectrum of acrylamide{I] and polya-
crylamide-acrylic acid[ ]
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Table 2. Intrinsic viscosity molecular weight for various polymerization conditions

Temp Temp Initiator igggging surfactant (7] Mole wt.x 1076
°c) (hr) (mole %) (mole %) (wt%) (dl/gr) Mw Mn
P(AMAC)-1 40 4 0.01 0.05 2. 56 11. 21 3.65 2.45
P(AMAC)-2 45 4 0. 01 0.05 2. 56 10.80 3.48 2,32
P(AMAC)-3 55 4 0.01 0.05 2.56 9.54 2,98 1.89
P{AMAC)-4 50 4 0.02 0.05 2.56 9.38 2.92 1.87
P(AMAC)-5 50 4 0. 03 0.05 2. 56 9.20 2.85 1.82
P(AMAC)-6 50 4 0. 004 0.05 2.56 10.40 3.32 2.19
P{(AMAC)-7 50 4 0.01 0.1 2. 56 9.64 3.02 1.95
P(AMAC)-8 50 4 0.01 0.2 2.56 9.13 2.82 1.80
P{AMAC)-9 50 4 0.0} 0.3 2.56 8.92 2.74 1.73
P(AMAC)-10 50 4 0.01 0.05 2.00 8.42 2.55 1.59
P(AMAC)-11 50 4 0.01 0.05 6.00 11.54 3.78 2.56
P(AMAC)-12 45 4 0.01 0.05 3.56 13.05 4.41  3.09
*P(AMAC)-13 50 4 0.01 0.05 2.56 8.94 2.75 1.74
*P(AMAC)-14 50 4 0.01 0.05 2.56 10.22 3.25 2.13

*

Acrylamide vs. acrylic acid=90.0/9.1 mole ratio
** Acrylamide vs. acrylic acid=97.5/2.5 mole ratio
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Fig. 2. Conversion vs. reaction time for semi -
batch polymerization Reaction. Temp;

50°C, NaHSO;; 0.05mole%, Surfactant :
2.56wt%
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Fig. 3. Molecular weight vs. reaction for semi-
batch polymerization, TBHP; 0.01mole%,
NaHSO;; 0.06mole%, surfactant; 2.56
wt%.
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Fig. 4. Molecular weight vs. initiator concentra-
tion for semi-batch polymerization. Reac-
tion Temp.; 50°C, NaHSO;; 0.05mole%,
Surfactant; 2.56wt%.
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Fig. 6. Molecular weight vs. furfactant concentra-
tion for semi-batch polymerization. Reac-
tion Temp.; 50°C, TBHP; 0.01mole%,
NaHSO;, 0.05mole%.
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