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Abstract:
water interface were investigated with a spinning drop tensiometer. The instrument of the spinning drop tensiometer

The dilational viscoelastic properties of 4,5-diheptyl-2-propylbenzene sulfonate (DHPBS) at the decane/

SVT20N and the correlative experimental method were discussed in detail. The influence of oil drop volume,
rotational speed, and oscillating amplitude on the interfacial dilational modulus were expounded. Experimental
results show that spinning drop analysis is a novel method for probing interfacial dilational properties and has good

prospects for application in the measurement of low interfacial tension phenomena.
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Fig.1 Structure of 4,5-diheptyl-2-propylbenzene
sulfonate (DHPBS)
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Fig.2 Structural sketch of the instrument (A) and detail of the measuring cell (B)

(1) camera, (2) measurement chamber, (3, 13) chamber inlet/outlet for silicone oil (new model gas inlet), (4) syringe for dispensing liquid into the capillary,

(5) septum, (6, 7, 8) holder for capillary, (9) light source, (10) inner phase of measurement, (11) chamber for capillary, (12) capillary, (14) windows
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Fig.3 Sinusoidal variations of interfacial area (A) and interfacial tension (B)
compps=1x107 mol L™, /=0.1 Hz
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Table 1 Influence of the rotational speed and the
oscillating rotational speed on the dilational modulus
for DHPBS solution (1x10~° mol-L™)

Rotational speed  Oscillating amplitude Mz Modulus
(r*min™) (r*min™) (mN-m™)
3000 +1500 0.1 191.19
5000 +500 0.1 75.12
+1000 0.1 72.91
+1500 0.005 13.56
0.01 20.62
0.02 30.43
0.1 73.55
+2000 0.005 13.42
0.01 20.26
0.02 27.27
0.1 65.49
7000 +1000 0.1 33.59
+1500 0.005 13.43
0.01 18.73
0.02 25.01
0.1 48.05
+2000 0.005 13.62
0.01 17.93
0.02 22.21
0.1 48.26
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Fig.4 Oscillation result with ellipse fitting
comps=1x107 mol-L™; f=0.1 Hz; rotational speed: 7000 r-min™;

oscillating amplitude: 1500 r*min™
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Fig.5 Typical results for interfacial area curve (A) and interfacial tension decay curve and the fitted curve by
exponential function (B)

(O) interfacial tension decay curve, (=) the fitted curve;

coms=1x107 mol - L™; rotational speed: 5000 r-min™; increasing amplitude: 2000 r+min™
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Table 2 Interfacial relaxation processes and their characteristic time of DHPBS solution(1x10-° mol-L™)

Rotational speed Oscillating Process 1 Process 2 Process 3
(r-min™) amplitude (r*min™) y/(mN-m™) t/s v,/(mN-m™) t/s vy/(mN+-m™) ty/s
5000 1000 1.57 0.48 0.32 4.35 0.46 40.00
2000 1.56 0.50 0.49 4.35 0.97 37.04
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Fig.6 Comparison of dilational moduli measured
with the spinning drop tensiometer method (H) and
the oscillating bubble tensiometer ([J)
compps=1x107 mol-L™; f=0.1 Hz
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