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Preparation and properties of multi-branched cationic polyurethane surfactants
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Abstract: In order to study the structure control method and structure-activity relationship of multi-branched
cationic polyurethane surfactants with multiple long alkyl chains, a series of multi-branched long-chain
alkyl quaternary ammonium polyurethane surfactants (SC2, SC3 and SC4) were prepared from isophorone
diisocyanate (IPDI), N-methyldiethanolamine, cetyl alcohol and bromine substituted alkanes. The structure
of the product was confirmed by FTIR and "HNMR. The critical surface tension (yemc), Krafft point,
foaming ability, emulsifying ability and salt tolerance were tested. The results showed that cationic
polyurethane surfactant SC3 with three-branched long-chain alkyl groups was a mixture of cationic
polyurethane surfactants SC2 with dihexadecyl group and cationic polyurethane surfactants SC4 with four
hexadecyl groups. The ycmc values of SC2 and SC4 were 23.61 and 30.35 mN/m, the corresponding critical
micelle concentrations (CMC) were 3.0x10* and 2.5x10~* mol/L, and the corresponding Krafft points were
23 and 41 °C. The products had high surface activity and good emulsification, foaming and salt tolerance.
Key words: polyurethane surfactants; hyperbranched alkyl chains; cationic ions; structure-activity
relationship; surfactants
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#2 M SC2. SC3. SC4 FLH4r i 10 mL 7K B ik fi]
Table 2 Time required to separate 10 mL water from SC2,
SC3 and SC4 emulsions

SC2 H/3 B SC3 4y SC4HpE CLTAB H
A 8] /s B [A] /s A 8] /s Sy B AE] /s

JEIH 565 1692 1940 1253

AR

L J LR RORA E P B T R 2 R
T R M AR R &



* 560 - A% 4m 4 T FINE CHEMICALS

%39 %

ARG PERFAL R, 27 0E R AXUZ
BF (18 10a), HOEAKCKEELL “Z2 rifisE” I8 C1E
TETE RN ANZ 5 R 2T P70 7 25 P B
IR BEAR LA A, (% 28 1A 37 P 770 1 A I ML Al e
P o 2 S AP T RS PER FLAL AT, HAE
K SR A FZ R (P 10b ), [ R 27 5T i
K “ZRET MBUKKRBEEMEE SIS, dEmik
o FLIR A FLAEPEBE .

O x| wkRE

a XU I B2 b BRI AR
B 10 22 S A BH S 2 T 76 1 ) L A ST £ 0% R A 22 ]

Fig. 10 Adsorption model diagrams of multi-branched cationic
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Fig. 11  Surface tension under different Ca®" mass concentrations
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