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A study of Viscoelastic Properties of Dilute Aqueous Solution of Methylcellulose
by Means of Torsional Method with Crystal Resonator
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Ru=(x fon.)*+ (Rp—R)[K1 (1)

Xu=(nfon)*+(fi—fr)/Kz+C (2)
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G'=(Ru’—Xu?)[p (3)
G"=2RuXulp (4)
77’=G”/w=2RMXM/wp (5)
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Table 1 Constant of Crystal Resonators

Resonator Length(mm):Diameter(mm) Electrode(mm)| modes | fo*(kHz) R, (kQ) | Lx1073(H) | K, x10-3** K**
Mono [Lst | 13.0649 1.4 6.897 10.25 0.130
Crystal 150 10 75 2nd 26. 1450 6. 89 2.378 2.045 0.194

l 6th 78.5761 8.85 2.389 2.145 0.269

50 5 25 2nd 78.9130 20.0 1. 065 1.201 0.370

30 5 15 2nd | 131.085 8.7 0.7018 0.908 0.530

Jointed 100 5 50 { 2nd 39. 3162 5.15 2.490 2. 747 0.279

Crystal 6th | 117.846 9.34 2,294 3. 653 0. 356
100 5 25 2nd 78. T560%** 12.0 2.854 2. 280***| 0, 263***

* measured at 25°C

**  calculated from the measured values for ethylenglycohol
#x%  the level of the solution was at the lowest nodal plane of the resonator
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Fig. 1 Plots of effective electrical resistance of crystal
resonators against the amount of NaCl in water.
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Fig. 2 Concentration dependences of G’ and G” —w7;s
at 13kHz at various temperatures.
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Fig. 3 Concentration dependences of G’ and G” —wys
at 39 kHz at various temperatures.
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Fig. 4 Concentration dependences of G’ and G”—w7s
at 117 kHz at various temperatures.
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Fig. 5 Plots of G’Jc and (G”—w7s)/c against ¢ at 39

kHz at various temperatures.
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Fig. 6 Plots of (7)/M*? against M'/? for aqueous
solutions of methylcellulose at various tem-

peratures.
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Fig. 7 Dimensionless plots of intrinsic regidities aga-
inst angular frequency for an aqueous solution
of methylcellulose at 10°C. O, the real part of
the complex intrinsic rigidity; @, the imaginary
part; —, the theoretical curves calculated from
Tschoegl theory with #=0, &=0.085.
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Fig. 8- Dimensionless plots of intrinsic rigidities aga-

inst angular frequency for an aqueous solution

of methylcellulose at 25°C. (O, the real part of

the complex intrinsic rigidity; @, the imaginary

part; —, the theoretical curves calculated from
Tschoegl theory with £=0.3, £=0.135.
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Fig. 9 Dimensionless plots of intrinsic rigidities aga-
inst angular frequency for an aqueous solution
of methylcellulose at 40°C. (O, the real part of
the complex intrinsic rigidity; @, the imaginary
part; —, the theoretical curves calculated from
Tschoegl theory with £=2.0, £=0.195.
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