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Abstract: Melamine, dodecylamine, ethylenediamine, 1,4-butylenediamine, 1,6-hexamediamine, N, N-
dimethyl-1, 3-propylenethane were used as raw materials. Three kinds of triazinyl Gemini surfactants C,-
m-Cp, (m=2,4,6) were synthesized (m=2, 4, 6). The structures were characterized by FT-IR, 'H
NMR and ESI-MS. The surface activity of the different linked methyl-triazinyl Gemini surfactants was
determined by surface tension method, steady-state fluorescence method and dynamic light scattering
method. The results of surface tension test show that the critical micelle concentration (CMC) of C;,-m-

Cpyincreases from 0.013 mmol/L to 0.050 mmol/L. as the number of connected methylenes increases
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ous solution are 105, 76 and 68, respectively.
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from 2 to 6. Through dynamic light scattering method, it is concluded that the particle size of Cy,-m-C,,
cence method that the surfactant is more likely to form larger micelles with the increase of the length of

increases with the increase of bonding group length. It can be seen from the results of steady state fluores-

Key words: triazinyl gemini surfactant; linking group; critical micelle concentration; micelle size and dis-
tribution; micelle aggregation number
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the linking group. The critical micelle aggregation numbers of Cp;-2-Cy,, Ci,-4-C,, and C,,-6-C,; in aque-
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Fig.1 Synthesis of triazinyl Gemini surfactant

$0.1mol & i /1,4-T [ /1,6-C iR
T-50 mL A H , S8 51218 i 2% 47 0. 22 mol CT
1) TR TR 5 b, B N i B fE 30~35 ‘C 2 1H),
1 mmol/L. NaOH 7KK [ vy 1 pH B ¥5 7E 8~
9Z [0l WEREIEWI, fr RS RS, X
PEAT 0 UE 2 1, [6) s FH D9 B FD 25 8 7 K Uk vk U
B, BB, &4 EILP,

0.1 mol LP Dim Z ML iNE] 1. 2 mol N,
N-ZHHEE-1, 3-P0 v, s iy B i 2 42 il 7E 99~
106 “CZ[a] . )2 (3 Wi 2 it f o B2 O
ghE, ik, EEHUF ORI AERETR , L
NaCl 1 FHPE W U6 4 D8 W 2 i . JE7K Na,SO, B
K, MBS FIFS 5] TA,

$ 0. 25 mol JR LK I ENEA 0. 1 mol TA RY
50 mL PN R W, SO FE Sy 50~55 °C, 2
ST RN R AT W . ROV ES RS, BRA
R A LA, e R S BRgif, 15
F| = 5 Gemini 1] 15 M7 (43 71EAE Cpo-2-Cos
Cip4-Cppy Cpp-6-Ci)

1.4 ZEHIRAE

FHESI-MS . 'H NMR(DMSO-d) #I FT-IR
(KBr JE F #O XA B Cpom2-Coyy Cpp=4-Chyy Cyym
6-C L, A TEE P2 E -

1.5 g
1.5.1 Fmskth

it R 2 K e B — R B [) 9 3 ) — e 3
Gemini % [ 16 P I W, 76 (30£0. D C Rl A
Wilhelmy i 2% 0 5 95 W 10 22 18T 5K 7, JR2 il m
gk 7 - U BEXE 2k (y-1ogC) 6

1.5.2 R~Foi

B i — 8 W Y Cu-2-Chyy Cpo-4-Coy Cr6-
Coo WIZK ISR, A FRLEE 43 A R Zeta FLAL 43 AT A
SE AR BE B AR 2 B AR, i R R
T T35 P 7R B4 B SR AR AR A A EAT T 40T . 3%
FeP K A 660 nm, [F & HLET 4 907,
1.5.3 MRHERAEL

T G PR AR B S, R
FK L B C1o-2-Chy Cpp4-C o F1 Cp-6-C, 18
PRI, BERE T 3%, 5%, 10F5F1 15 4% CMC
() 4 AR

AT LA TIL A I A — 5 2 14— Yl 174 F
TR, DA B2 00y Ul B B &, SRJE A
R A PR RN A A VR T 1 T T R VA, i
TR FR AR R AT AR B4 0. 2 mmmol /L,
FEAEArHEL3 h, 7F 298 KK i fE R & 13 h, LU
335 nm R IR, XTRENA G TSI
AR 2 LD SRAFIG TR AR R E (N

In(1,/Is3)=c,N/(c— CMC), (D

s o W ZIRH IR 5 1o, Loy 53 310 A VA
AN T K R 373 nm AL EERIE 5 ¢ =
FE Gemini 2 [ 1 PE 7 A WOk B CMC Ry = W 3
Gemini 2 A1 14 770 9 1 A0 ROV
2 #REITE
2.1 LR

FH ESI-MS . 'H NMR(DMSO-dy) # FT-IR
(KBr JE A ) %A i = B3 Gemini 2 18 375 14 71
AT R FRAE
2.1.1 ESI-MS

&l 2 Ry 3R G AL A ESI-MS 35 A



516 b R A s CARBREROD

2024 45 4 )

Pl 2 HFRFRETE PR 19 ESI-MS i
Fig.2 ESI-MS spectra of target surfactants
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Tab.1 Results of 'H NMR and ESI-MS analysis of target surfactants

NG "H NMR fb2# 07 8% K )7 )
0.84~0.86(t, CH;—CH,—CH,— , 6H), 1.20~1.27(s, CH,— (CH,)y—CH,— , 36H)&.(s, —N—CH,—CH,, 6H),
Cyy2-Cyy 1.39~1.51(s, —NH—CH,—CH,— , 4H), 1.81~1.99(s, (CH,)2—N—CH,—CH,— , 4H), 2.97~3.03(d, (CH,)2—N—
CH,—,12H), 3.24~3.33(m, —CH, —NH—,20H), 6.26~6.58(n, C—NH, 6H).
0.81~0.88(t, CH,— CH,—CH,— , 6H), 1.16~1.25(s, CH;— (CH,);—CH,— , 36H)&(s, —N—CH,—CH, 6H), 1.38~]
Cpy4-Cyy 1.48(s, —NH—CH,—CH,— , 8H), 1.81~1.90(s, (CH,2—N—CH,—CH,— , 4H), 2.95~3.00(s, (CH T 5)2—N—
CH,—,12H), 3.08~3.34(m, —CH, —NH—,20H), 6.12~6.91(m, C—NH, 6H)
0.80~92(t, CH;—CH,—CH,— , 6H), 1.17~1.28(s, CH,— (CH,);—CH,— , 36H)&(s, —N—CH,—CH,, 6H)&(s—
Cyy6-Coy NH—CH,—CH,— , 4H), 1.37~1.55 (s, —NH—CH,—CH,— , 8H), 1.74~1.94(s, (CH,)2—N—CH,— CH,— , 4H),
2.95~3.02(t,(CH;)2—N—CH,—, 12H), 3.09~3.34(m, —CH, —NH—,20H), 6.00~6.96(m,C—NH, 6H).
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Tab.2 Results of FT-IR

R M FT-IR/cm ™!

C2-Cp, 3334,2921, 2853, 1575, 1507, 1354, 810, 714

C,4-C,, 3413.2923, 2853, 1573, 1520, 1351, 812, 720

C,6-Cp,  3412.2923, 2849, 1568, 1522, 1354, 812, 722

FT-IRMAEE R R, B & i 3Rk &4
5 E *fﬁ Gemini i’%ﬁ{ﬁ ’@ J;ﬂj C1z‘2‘c12, C1z‘4‘C12,



CRLEE 216 D T =R Gemini 2 TG PR 7] (943 L5 R S MEDTFE (CEREESE) 517

C1,-6-C, OB BEF A AL 24— BRI 25 H 3 Fh =R Gemini ZETAITE P57 .
ESI-MS. 'H NMR 1 FT-IR {ill i 45 5 3 0,

B3 HARFETEMF H NMR A
Fig.3 'H NMR spectra of target surfactants
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Fig.4 FT-IR spectra of target surfactants
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Fig.5 y-lg ¢ curves of three triazinyl Gemini surfactants
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Tab. 3 Surface activity data of synthesized Gemini surfactants
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C6C,  0.050 48.03 0159  1.04x10°
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TE5F% CMC &4 7, #m 3. 5%NaCl, C,-2-
Coo BY B HORE BE 43 A I 1& 8 Fro . &l 8 AT AT,
NaCl By ImA K Z Wl N R RS 404, 7E Crom2-Coy
IR, A T 34 AR ) 2E AR AE 100~
110 nm, TMi7E Cpp-2-Co B9 NaClE W, it
Bk Sy AR TP AE 50~60 nm Z 8], X & K
NaCly W g 1wl B2 K, 45 2 Sk Sk ) iE g5
£

&8 REIMAG 3. 5% NaClfif Cy,-2-Cy, B9 DLS K]
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Fig.9 Fluorescence spectra of C,-m-C,(m=2,4,6) with

different concentrations
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Tab.4 N, ccurves fitting results of three triazinyl Gemini surfctants

¢ curves of three triazinyl Gemini surfactants

lagg
RIETER TR R S BAUCR SR
C12°Cry, Npe=2282.09¢+75.69  0.969 105
Ci4-Cpy; N=6426.05c—46.03  0.993 76
C6Cp,  N,,=1273.27c+4.95  0.954 68
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TEPER T 50 .
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FT-IR. 'H NMR . ESI-MS %} HZ5 g 47T RAE

2) FTA 1A 3 Gemini 28 18 15 M 5 ELA e
() 22 T T P, Cp-2-Co 1Y I 5L B o Mk
0.013 mmol/L, # /N4 F & A 1 FLH 0.58X
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3) Fra i = B HE Gemini 38 10 1 14 57 B9 IS o
7 A5 2 I 25 HC e B A 85 g 38 5 TS AL ER Y 2
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REEH R 105, 76 F168.
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