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Abstract

It is a common practice to use ployvinyl alcohol as protective colloids in obtaining polyvinyl acetate emulsion.

It is also well known that such addition affects the rheology of the resulting emulsion.

In this study,

methods of adding polyvinyl alcobol were varied to investigate their effect on flow curves. Flow curves

were obtained with Burrell-Severs type capillary viscometer. More specifically, the addition of polyvinyl! alcohol

was done either at the beginning of polymerization or after the completion of polymerization. The effect of

agitator speed was also investigated.
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Fig. 1. Schematic Diagram of Burrell Servers type
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“Capillary” tube size: 0. 1145 cm dia. , 16. 7 cm long.
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(5) (6)
Run 511?? Sar(nzp)le Tgx?n)e Flov$42ate iz];f:r V;/tz;LlsEhfer d( 7.1)5 WalI(SS)hear Sp(e‘?i.ﬁc
No. (mm Hg) Wt. (gr) (sec.) W(g/sec) S(secD) (dyne/c;r’fz) d 7, Rate (z,) Gravity
R—1—1 16.0 37.4 458.0 0. 082 511.0 36.4 11.83 490.5 1,087
R—1—2 26.0 36.9 300.4 0.123 768.0 59.1 11.83 814.5 | 1,087
R—1—3 36.0 29.4 176.5 0.166 1,041.0 ¢ 81.8 11.83 1,023 1,087
R—1—4 56.0 38.9 154.2 0. 252 1,575.0 127.1 11.83 1,557 1,087
R—1—5 70.0 32.8 108.9 0. 301 1,882.0 159.0 11.83 1,880 1,087
R—2—1 16.0 35.6 403 8 0. 088 551. 0 36.4 1.50 426.0 1,087
R—2—2 26.0 34.5 263.8 0.131 818.0 59.1 1.50 636.2 1,087
R—2—3 36.0 32.7 179.3 0.182 1,14.00 81.8 1.50 885.7 1,087
R—2—4 56.0 27.7 9.5 0. 287 1,795.0 127.1 1.50 1,392.7 1,087
R—2—5 70.0 31.1 84.5 |  0.368 2,300.0 159.0 1.51 1,784.6 1,087
R—3—1 6.0 | 26.2 489. 6 0.054 334.5 36.4 10.01 3419 | 1,088
R—3—2 26.0 | 28.2 327.0 0.086 539.0 ! 59.1 10. 01 551.7 1,088
R—3—3 36.0 24.8 195.4 0.127 792.0 | 81.8 10. 00 798.2 1,088
R—3—4 56.0 24.1 124.2 0.194 1,213.0 127.1 10.02 1,228.0 1,088
R—3-5 70.0 24.1 97.0 0.249 1,553.0 159.0 10. 00 1,562.5 1,088
B—1—1 16.0 2.6 500.0 0. 005 32.5 36. 4 0.71 30.8 1,088
B~1—2 26.0 3.0 400.0 0. 007 46.9 59.1 0.77 46.6 1,668
B—1—3 36.0 4.4 400.0 0.011 68.7 81.6 1.00 71.9 1,068
B—1—4 56.0 7.3 400.0 0.018 114.0 127.1 1.13 121.3 | 1,088
B—1—5 70.0 3.1 120.0 0.026 147.8 159.0 1.51 170.5 | 1,068
B—2—1 16.0 3.7 500.0 0. 007 42.5 36.4 1.51 45.5 1,085
B—2—2 26.0 4.1 300.0 0.014 78.8 59.1 1.51 81.2 1,085
B—2—3 36.0 3.3 200.0 0,017 95.8 81.8 1.52 102.5 1,085
B—2—4 | 56.0 3.5 150.0 | 0.023 134.1 127.1 1.49 148.3 1,085
B—2—5 | 70.0 7.1 300. 0 0. 024 147.8 159.0 1.32 170.5 | 1,085
C—1—1 | 16.0 | 3.3 306. 0 0.011 63.0 36.4 2.10 65.43 | 1,088
C—1-2 | 2.0 | 3.6 205.2 0.018 109. 8 59.1 2.11 17.8 ;1,088
C—1—3 36.0 | 3.0 122.0 0.025 153.8 81.8 2.09 156.0 | 0.83
C—1—4 | 56.0 3.9 102.7 0.038 237.8 127.1 2.00 241.7 | 1,083
C—i—5 |  70.0 31| 760 | 0041 255.0 159.0 | 211 270.6 . 1,088
C—2—1 | 16.0 8.5 i 5110 0.017 104. 1 36.3 2.01 96.2 1,083
C—2—2 | 26.0 9.4 |  385.0 0.024 153.0 | 59.0 2.29 132.3 1,085
C—2—3 36.0 | 8.3 243.0 0.342 214.2 | 81.7 2.50 200.0 1.085
C—2—4 56.0 | 9.5 166.0 0.572 338.2 127.1 3.08 318.4 ‘ 1,085
C—2-5 | 70.0 | 8.7 119 0.731 458.0 | 159.0 3.18 486.2 | 1,085
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£ ogAo . = ARAS Bolg $44 4oz A nuSse aslE UAe Hsel 9 ¥ F
A3+ 7]Ale] applicating roll (7)) 3 ASE 7} H3te] A ggtte AL 95 gtk 2 ER oA Az
E JFA g2 rolle] Eel LertE FHFAY J ukSE 2 glsde 2 BEAAAA F 4 A Ha
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Nomenclature

Q: Volumetric rate (cc/sec)
r, R: Distance from the center and radius of tube
(em?®)

V: Velocity (em/sec)

4,3t Deformation tensor (sec™)

7: Shear stress (dynes/cm?)

C,: Integration constant (dynes/cm?®)

: Applied pressure (mm Hg)

: Tube length (cm)

: Functional form defined by (9)
Functional form defined by (12)

SRR il

: Density (g/em?®)
1 Viscosity (poise)

=

= S
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