http://www.hxtb.org 2003 66 w053

( 230026)

Octadecyltrichlorosilane(OTS)

’ ’

120.69s 118.78s. ,

Effect of the Hydrophobic Modification of the Capillary Wall
Surface upon the Viscosity Measurement
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Abstract The surface property of the viscometer could be changed dramatically by the monolayer of
octadecyltrichlorosilane (OTS) via the hydrogen bonding on the wall surface. As a result, the origina
hydrophilic surface of the viscometer became hydrophobic. The flow time of the pure solvent, therefore,
reduced from 120.69s to 118.78s. By measuring the contact angle of the pure water on the glass surface,
together with the geometric parameter of the viscometer, the additional pressure originated from the curved
surface of the liquid could be calculated. It was noted that the decrease of the flow time of the pure water did
not originate from the change of the flow model of the fluid. In fact, the no-dip condition of the fluid was
still satisfied on such an occasion.
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Fig.1 Schematic illustrations of the
technique by which the monolayer
of OTS was formed on the glass
surface of the viscometer



http://www.hxtb.org 2003 66 w053

s 2 o s
" , 7
OH—§i— OH —» ~0— §i-0” "0—8i—0
| v | . .,
OH H o H o,
Vs an
H H H H
0 g Vi
Wall surface of
the viscometer |~ 777777'77777777777477777'
2 OTS

Fig.2 Schematic illustrations of the OTS monolayer formed through hydrogen bonding on the glass surface
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Fig.3 Schematic illustrations of the influence of the contact angle upon the additional pressure of the liquid in tube M of the viscometer
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Fig.4 Influence of the geometric dimension of G ball upon the additional pressure originated from the curved surface of the liquid
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Tab.1 The calculated results of the corresponding parameter in equation (2)
r (om) cog q -arccos(r;/R)]/r; cog q -arccos(r;/R)]/r; or2(cm)?
q=100° q=22

0.40919 97.410 109.306 0.526
0.58334 64.524 127.546 1.069
0.68098 34.000 133.178 1.457
0.73336 4.870 131.346 1.689
0.75000 -23.154 123.624 1.767
0.73336 -50.150 110.416 1.689
0.68098 -76.044 91.318 1.457
0.58334 -100.540 64.758 1.069
0.40919 -122.676 25.590 0.526
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