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Ultrasonic Velocity and Absorption Measurements for Poly (sodium
4-styrenesulfonate) and Water Solutions
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Poly (sodium 4-styrenesulfanate) =&of cf3t 38 MUz 220 25273 0,2-2,2 MHz2} ¥ Qo)) st 54
$8 33AY. S48 HAHE ARSI B E 5-25 wi%h, &% 10-90 Tof il % 2R, F= 25, 20, 15,
10, 5 wtwo]l ot 229 HY3) L= 242F 55, 59, 63, 67, 71 Tolgh. FrATESAL F 23 x8v Fydle
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Both ultrasonic velocity at 3 MHz and absorption coefficient in the frequency range of 0.2-2 MHz were
measured for poly (sodivm 4-styrenesulfonate) agueous solution over the concentration range of 5 to 25 %
by weight, Pulse echo overlap method was employed to measure the wmlirasonic velocity over the temperature
range of 10-90 T and the high-Q ultrasonic rescnator method was used for the absorption coefficient
measurement at 20C. The velocity exhibited a maximum value at approximately 55, 69, 63, 67. and 71 T
in 25 20, 15 10, and 5 wi% solutions, respectively. The velocity increased with poly (sodium
4-styrenesulfonate) concentration at a given ternperature, The concentrations dependences of the relaxation
frequency and amplitude showed that the relaxation around 200 kHz is related to the structural fluctuations
of polymer molecules, such as the segmental motions of the polymer chains and that around 1 MHz resulted
from the proton transfer reaction of the oxygen sites of SOs. Both the absorption and the shear viscosity
increase with the polymer concentration, but decrease with ternperature.
Keywords: Poly (sodium 4-styrenesulfonate) aguecus solution, Ultrasonic velocity, Absorption coefficient.
Ultrasonic relaxation, Shear viscosity
ASK subject classification: Ultrasonic and elastic waves {4,6)
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Fig. 1. a /f versus temperature for poly (sodium 4-styrenesul-
fonate) with water. The symbols O, @, X, A and A
represent concentration 5, 10, 15, 20 and 25 % by
weight, respectively.
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Fig. 2. a /f versus concentration for poly(sodium 4-styrenesul-
fonate) with water. The symbols O, @, X, & and A
represent temperature 10.0, 20.0, 30.0, 50 and 70.0
T, respectively.
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Fig. 3. Shear viscosily versus temperature for poly (sodium 4-sty-
renesulfonate) with water. The symbols O, ®. X, A
and A represent concentration 5, 10, 15, 20 and 25 %
by weight, respectively.
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Fig. 4. « /€ verse frequency for poly {(sodium 4-styrenesuifonate}
aquecus solutions at 20T. The symbols @, A, O, ©,
and O represent concentrations 5, 10, 15, 20 and 25 %
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25wt%.
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Fig. 5. The concentrations dependence of relaxation frequency for
relaxations C{(O) and Cx(A). The solids lines are

drawn for a visual guide.
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