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Preparation and viscosity-reducing, emulsifying and foaming
properties of polyquater nary cationic surfactants
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Abstract: Polyquaternary ammonium salt cationic surfactants Tz-6C,QC (n=12, 14, 16) containing a rigid
triazine spacer group were prepared via a two-step method using N,N-dimethylalkylamine with different
alkyl chain lengths (Ci,, C4, Cj), melamine and epichlorohydrin as raw materials. The Tz-6C,QC
were characterized by FTIR and "HNMR for chemical structure, and analyzed through tests on surface
tension, conductivity, Krafft point, and rheological properties for its surface activity, with its viscosity
reduction, emulsification, and foaming performance evaluated. The results showed that the critical
micelle concentration (CMC) of Tz-6C;,QC was 0.17 mmol/L, significantly lower than that of
dodecyltrimethylammonium bromide (14.0 mmol/L) with the same hydrophobic alkyl chain length, and
CMC showed a regular decreasing trend with the increase of alkyl chains. The foaming performance of
Tz-6C,QC increased with the growth of alkyl chains, and the foaming volume was better than that of
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sodium dodecylbenzenesulfonate and sodium dodecylbenzenesulfonate, with the foaming volume reaching

up to 150 mL. Tz-6C,QC had good viscosity reduction effect on polyacrylamide (PHIII, relative molecular

mass 8x10°~1x10") solution, and the viscosity reduction efficiency was positively correlated with the length

of alkyl chain, among which, Tz-6C;4QC exhibited the best performance under high temperature (45 °C)
and high concentration (1.00 mmol/L) conditions, and the viscosity of Tz-6C,,QC/PHIII water-soluble
solution reduced to 2.42 Pa‘s. The emulsification performance showed concentration dependence. At

low concentration (= 1.00 mmol/L), the emulsification performance increased significantly with the

increase of alkyl chain, and at high concentration (3.00~30.00 mmol/L), it decreased with the increase of

alkyl chain, in which the separation time of Tz-6C;,QC solution at 30.00 mmol/L was 1527 min.

Key words: polymeric surfactants; cationic surfactants; quaternary ammonium,; surface activity; viscosity

reduction property; foaming property; emulsifying property
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Yk —EARRE (RiAR(30+5) nm, JFHE4MEK 99.5% ),
L E AR RS ARAR; =K
([ (CoHs)3N ), Kt fE 24 b2z A FRA R S50 K



55 M

XUFIAR, 45 2R Rk BB 7R T PR ) i il 4 M et . FLIR R Ik RE

* 1059 -

hEBETFK, Afl; ECkE (CHy ). J/K B
(CHO), AR, EZERLELF I AR A A
Nicolet iS10 {8 B it AR 460 2T SR SH 35 ( FTIR ),

2% [E Thermo Fisher Scientific A #]; AVANCE 1 HD
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Fig. 1 FTIR (a) and '"HNMR (b) spectra of intermediate

and Tz-6C,QC

M 1a 7] LI H, 1625 em™ &b Ay v )i i e i
HERHAEIRSNIE; 817 cm ! 4b —CH,Cl HH4E RSN
I, Tz-6C,QC [ FTIR 3£ EI7E 1470 F1 1550 cm ™' Ab%E
FE UG A3 31 ek 1 284t b v i —CHL, 4 Y25 il PR s Fn =18
AR . A4, Tz-6C,QC ki h—CH, ik
LB A RIEEOT M50, K 2924 em ™' B35 & 2920,
2918 cm ', XJEH Tz-6C,QC keFLBE K B iy A [A] i
# ., Tz-6C,QC 1E 817 cm ™' &b iy—CH,C1 F M1 45 4k 5
WETL 2RI G, R4S 3R TH T 14 77 T X Rz i) V,N-—H
FEIGEF U 5 AR S 58 42

M 1b 7] LLE H, Tz-6C,QC i "HNMR i
7%, 6 2.50(s, 6D, DMSO-ds). 6 0.86(s, 18H,
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—N'CH,). ¢ 3.05 (s, 36H, —N"(CH3), ). J 3.38(s,
12H, —CH,N"), IESZ Tz-6C16QC W4 Mo

M 1 AT LAE H, AR "THNMR 3% &
IR, 8 3.40(s, 12H, —CH,CI)Fl 6 2.51(s, 12H,
— COCH,) I , R Hp [a] 7 ) L2 A o e 4h
Tz-6C,QC. Tz-6C1,QC Hl Tz-6C,sQC HJ '"HNMR i
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Fig. 2 Apparent states of surfactant aqueous solutions with

a mass concentration of 10% at different temperatures
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WA, BER R A eMC. JFHL, 3 R
[\ 5 Fe 4% K B 19 Tz-6C,QC 1Y CMC ¥ T DTAB
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Table 1 CMC values of different surfactants

FE 24 RE# CMC/(mmol/L)
Tz-6C,QC Vay 0.17
4CpateQ U 0.37131
3C2estQ =5 0.38%1
py-12-4-12 —R 0.5612%
DTAB LR 14.00
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e 2508,

M 4 wr[LIFH, 25 °CF, Tz-6C,QC K
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) DX 3R b g 2 8, S T BH S T3k A 2 (R R T
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