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Abstract Drag reduction produced by dilute solution of water soluble ionic polymer-surfactant complex under turbu-
lent flow in a rotating disk apparatus(RDA) was investigated in this study. Three different molecular weights of poly-
acrylic acid(PAA) were adopted as drag reducing additives, and distilled water was used as a solvent. Experiments
were undertaken to observe the dependence of drag reduction on various factors such as polymer molecular weight,
molecular expansions and flexibility, rotating speed of the disk and polymer concentration. Specific considerations
were put on conformational difference between surfactant and polymer, and effect of pH on ionic polymer possessing
various molecular conformation through pH. The complex of ionic polymer and surfactant(Sodium Dodecyl Sulfate) be-
haves like a large polyelectrolyte. Surfactant changes the polymer conformation and then increases the dimension of
the polymer. The radius of gyration, hydrodynamic volume and relative viscosity of the polymer-surfactant system
are observed to be greater than those of polymer itself. Such surfactant-polymer complex has enhanced drag reduction
properties.
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Table 1. Properties of Polymers.

SAMPLE [ Mwe(10%/mole) Mv(10°g/mole) pH

PAA026 45 31 3

PAA597 75 5.4 3

PAA600 125 | 8.7 3

a) Taken from the manufacturer’s information.




Fig. 1. Schematic diagram of rotating disk apparatus.
(1) speed controller (2) thermocouple (3) motor

(4) solution container (5) water bath

(6) water circulating system (7) thermometer

(8) AD converter & PC
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Fig. 2. Shear viscosity as a function of pH at fixed low shear
rate for 0.5wt% PAA solution.
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Fig. 3. Effect of pH of PA A solution(100ppm) on DR.
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Fig. 4. Percent drag reduction versus time for 10ppm PAA so-
lution(Mw : 7.5 x 105) at three different rpm.
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Fig. 5. Influence of polymer concentration on DR with 0.008M
SDS(pH 11).
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Fig. 6. Percent drag reduction versus time for various SDS con-
centration with 10ppm PAA (Mw : 7.5x 105) solution at pH 11.

50
40 A A A A
= 30 (o] 0] o) o)
X
&z
=]
20L 1 n|
o a
O Mw: 450,000
10 O Mw: 750,000
T A Mw:1,250,000
0 1 1 1 1
0 20 40 60 80 100
Time(min)

Fig. 7. Percent drag reduction versus time for different molecu-
lar weight of PAA(150ppm) in the presence of 0.008M SDS.
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