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Synthesis of a photoresponsive cationic surfactant PCDA-C,-NH;" and

its regulation of droplet evaporation

ZHANG Hao, HU Jun"

(Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract: Droplets evaporation on plant leaves plays an important role in the utilization of pesticides.
Although traditional surfactants can change the evaporation mode or evaporation rate of droplets, they
cannot adjust the evaporation process effectively according to external stimuli. In this research, a photo-
responsive diacetylene-based cationic surfactant (PCDA-C¢-NH;") was designed and synthesized, where
10,12-pentacosadiynoic acid and protonated terminal amine were used as the photo-responsive motiey
and the hydrophilic cation, respectively. The UV light-induced topochemical polymerization of PCDA-
C4s-NH;" was studied by UV-Vis spectroscopy. Its surface activity and evaporation behavior before and
after UV irradiation were analyzed by static surface tension and dynamic contact angle. The results
showed that the aggregation state of PCDA-C4-NH;" can be regulated by UV light during the droplets
evaporation process, because of its topochemical polymerization. This work has provided a new strategy
to adjust the evaporation of droplets, which is of great significance for improving the utilization rate of
pesticides.
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Scheme 1 Synthetic route of the diacetylene-derived cation surfactant PCDA-C4-NH;"
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Fig. 1

(A) UV-Vis spectra of PCDA-C¢-NH;" as a function of the irradition time of UV light at 254 nm (6 W). Inset: the digital

photos of PCDA-C¢-NH;" aqueous solution before and after the irradiation; (B) absorbance intenstiy at 640 nm as a function of the
irradition time of UV light at 254 nm. Inset: the topological chemical polymerization of PCDA-C4-NH;3"
upon UV-irradiation. Concentraion of PCDA-C¢-NH;" was 0.1 mmol/L.
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B PCDA-Ce-NH;" VHIEREE X MIHIEE . PCDA-Ce-NH;' iRE 5 1 mmol/L.
Fig. 2 (A) Surface tension (SFT) of PCDA-C¢-NHj;" before and after UV light irradiation; (B) Dynamic contact angle (CA) of
PCDA-C¢-NHj;" as a function of irradiation time. Inset: the mechanism diagram of PCDA-Cg-NH;3"
regulating droplet evaporation. Concentraion of PCDA-C4-NH;" was 1 mmol/L.
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