o045 % F 1MW ho¥ 5 oz K 2023 £ 2 A

S5 T 9 S T O T A M M

Ot E o#?) AxAt FZES st EFAM B OB
(FBHE TR SR TSR, LAF B 266520)
T(h B RL B TR D b &, kK 100190)
(e R R TR R, LB 100049)
WE AR AR RV 2 TR B AT Z MR AT 5. AR SCHE 8 5 RO T R T
FE SR BRI R, PAE -+ SEEAZ IS0 . | B BRI A A R R A A IR T S e R R
PR AR, REENER 0 FHES AL, SR RE0NK, WM, RRmNSER, REEER S
T BERIR, f R REO N, BRIRAE . AT S Z B SEIL T W0 AR T R A, IX — AR SRR
TR (T S 4R 4 T 37 1) SR %
KR Rt Rimsksy, REHER
FES2S: 0647  XEAFRIAFE: A doi: 10.6052/1000-0879-22-559

RESPONSE OF THE DROPLET WETTABILITY DRIVEN BY INTERFACIAL
TENSION OF SURFACTANT SOLUTION"
CHEN Cong*" WANG Jin*? JI Wenjie™™ QIN Weiguang®’ WANG Yuren’** LAN Dingf**?)

bl ’ K )
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266520, Shandong, China)
K ’ K bl
(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)
**(School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Fluid spreading on liquid surfaces has a wide range of applications in many engineering fields. In
this paper, it is proposed that the dynamic wetting response of droplets can be realized by the pulling and
pressing of the baffle on the surface of the substrate. The infiltration experimental system was composed of n-
hexadecane as the driven droplet and sodium dodecyl sulfate solution as the base solution. When the baffle is
stretched outward, the molecular areal density of the surfactant decreases, the spreading coefficient increases,
and the droplets spread. When the baffle is squeezed inward, the molecular areal density of the surfactant
increases, the spreading coefficient decreases, and the droplets shrink. The reciprocating motion of the baffle
realizes the wettability response regulation of the droplet, which provides a new idea for the adjustment of the

interface liquid film.
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Fig.1 The schematic diagram of experimental device
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Table1 Surface/interfacial tension ¢ (mN/m)

SDS solution concentration 6 mmol/L 8 mmol/L 10 mmol/L 11.46 mmol/L
surface tension 33.27 36.38 35.78 36.96
interfacial tension with n-Hexadecane 6.65 6.67 7.22 7.66
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Fig. 3 Experimental process of pull-stop of baffle
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Fig. 4 Evolution of spreading diameter D and baffle spacing L

with time in pull-stop experiment
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Fig. 5 The scale relationships in the pull-stop experiment are
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expressed in double logarithmic coordinates. D represents
spreading diameters of n-hexadecane and L represents the
distance between the two baffles
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time in the tension-compression cycle experiment
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Fig.9 The distribution of surfactant molecules on the surface. (a)(b) The n-hexadecane infiltration area becomes larger during the

stretching process; (c)(d) the n-hexadecane infiltration area becomes smaller during the compression process
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