Fa3E 3 X B T Wk ok ¥ ¥ R Vol43 No.3
2024 4£ 6 A JOURNAL OF TIANGONG UNIVERSITY June 2024

DOI:10.3969/j.issn.1671-024x.2024.03.005

SEREMEMAPREFREFEEFIX PMMA
REER R 20

RO RE R OFELT B3R B!
(1. WP ER AR ARG AT Sl STIREM B S SE86 2, JhT 100190;2. FERLERBE K, bat 100049;
3. REET R f2fefbe , R 300387)

W E: ATHRERANAAREFAHER(PO)FRALH AR (EO) R AL BEEN ST ERTEAGR T
B5 (PMMA ) & & &4 18 32 R4 AUH], 57 5 # B PO AW A= EO AW 691 8 T2 R A A @ F B A+ A
(BRAFmM),~(RATH),~%#841(CxPO,E0,COONa, m = 5.10.15 #= n = 5.10.15) i % /£ PMMA % @ #)
EIRAB MRS, FET PO AE FO AR mEWA R E R @K () A Ak A (0) 85, 5F
P FEWIK A (yiy cos 0) EEI D (W) Fe BLRSEIK A7 (ye ) SR A S, SR AN A @ ERARE N TR
& RO JE (CMC) B, Ci5PO,E0,COONa 4F £ % A S d A= PMMA-ZE & S @ BRI, 530y, AR, SRR
Augekin, FHy, S, BELEREAFHORL AT, EHAEY T5; KEKXT CMC B,
C1sPO,EO0,COONa 4~-F 215 &~ A A PMMA-5R & F B 35 2 4o A sl B, RO A2 TAA 2 s it — 3 K
K, CPO,EO0,COONa -F il it #i K AR ZAF A £ PMMA—E R R @ RFEEAR, FRLAAGKAT, F5H yqy
AR AN, 0 B BIEAK, CsPOEO sC # 6 TTHAR 45 43°, L4 PO A H #5438 4n, C,iPO,EO,COONa /£ CMC
B vy Ao B KRR 0 Bt & M A B0 AR 3B 038 i,y o 0 L RA A T4,

KR AR AR E A R R PR R B P By (PMMA ) ; AT AR A H (PO); RA T A A (EO)

FESES: 0647 XEkERERD: A XEHS: 1671-024X(2024)03-0032-08

Effects of anionic surfactants containing polyether group on wettability of
polymethyl methacrylate surface

ZHAO Sui', CHEN Xingfeng'?, ZHANG Lei', YAN Feng’, ZHANG Lu'
(1. Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute of Physics and Chemistry
of Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China; 3. School of Chemistry, Tiangong University, Tianjin 300387, China)

Abstract: In order to explore the wettability regulation mechanism of extendable surfactant molecules with both polyoxyiso-
propyl (PO ) and polyoxyethylene (EO ) groups on the surface of polymethyl methacrylate(PMMA ), the wettabil-
ity of sodium octadecyl—( polyoxyisopropyl ),.—( polyoxyethylene ),—carboxylate (C,sPO,EO0,COONa, m =35, 10,
15, and n =5, 10, 15) solutions of five anionic extendable surfactants with PO and EO groups on the surface of
PMMA was tested and analyzed. The effects of PO groups, EO groups, and surfactant concentrations on surface
tension (7y;y) and contact angle (6) were investigated and the adsorption parameters such as adhesion tension
(y1y cos ), adhesion work(W,), and solid—liquid interfacial tension (g ) were calculated. The results show that
when the concentration of surfactant is less than the critical micelle concentration (CMC ), the C,sPO,EO,COONa
molecules adsorb at the solution—air interface and PMMA —solution interface, resulting in a decrease in iy, hy-
drophobic alkyl chains facing the aqueous phase, and an increase in yg. The 6 stays consistent at about 75° due

to these two important considerations. When the concentration is greater than CMC, C;sPO,EO0,COONa molecules
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form saturated adsorption films at both the solution—air and PMMA —solution interface, the interface adsorption

parameters remain constant. As the level of concentration keeps increasing, C;sP0O,EO0,COONa molecules con-

tinue adsorbing at the PMMA —solution interface and aggregate structure is formed through hydrophobic interac-

tion. The hydrophilic group confronting the aqueous phase leads to a rapid decrease in g and 6, the 6 of
CsPOsEO;sCOONa can be reduced to roughly 43°. The y1y at CMC and the 6 at high concentration gradually in-

crease with the increase in the number of PO groups. However, the y;y and the 6 barely alter when the number of

EO groups increases.

Key words: extendable surfactant; wettability; polymethyl methacrylate(PMMA ) ; polyoxyisopropyl group (PO) ; polyoxye-

thylene group(EO)
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Tab.3 Interfacial adsorption parameters of C,;PO,EQO,-
COONa on PMMA -solutions interfacial tensions

M <m1” ey A m” oy v
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Fig.5 Adhesion works of C,;PO,EO,COONa solutions varies

as function of concentration
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