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Abstract

Preliminary results on the synthesis and aqueous sol ution surface activity properties of a series of

cationic gemini surfactants, N,N'-bis(dimethylalkyl)ethylammonium dibromide, 12-2-m" (m'=4, 8, 12, 16),
were reported. It was found that the surface tension and critical micellar concentration (CMC) are closely
related to total carbon numbersin their hydrophobic chains.
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Figurel The structure model of gemini surfactants
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Tablel Theyield of intermediates and geminis

Yield/%

Sample

Thiswork  Literature data

4-2 70 —

Intermediate 8-2 65 —

12-2 67 782

12-2-4 60 —

o 12-2-8 58 —

Gemini surfactant 12-2-12 80 .

12-2-16 70 —
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Table2 H NMR spectral data of intermediates
Groupsin 4-2 CH; CH, N"CCH, N'CHx»C  N(CHa), NCH,CN" N"CH,CN N"(CHs),
H number 3 23 2.3 22 5.7 17 23 5
5 09 132 1.82 36 2.3 2.8 37 33
Groupsin 8-2 CH; (CHys N"CCH, N'CH,C  N(CHy), NCH,CN* N"CH,CN N*(CHs)2
H number 3 10.2 2 2 5.7 2 2 5.7
5 09 132 1.82 34 2.3 2.8 35 33
Groupsin 12-2 CH; (CHy)e N*CCH, N CH,C N(CH.), NCH,CN* N*CH,CN N*(CHs),
H number 3 18.4 21 2 6 21 21 6.1
5 09 132 1.82 34 2.3 2.8 36 33
23 WTFREIEEER 12-2-m' (M'=4, 8, 12, 16)J *H NMR #¥5
Table3 'H NMR spectral data of cationic geminis 12-2-m' (m'=4, 8, 12, 16)
Groupsin 12-2-4 CH; CH;  (CHu)io (N"CCH,), (N"CH,C), (NCHa), (N"CH,CN),
H number 27 30 20.2 37 36 115 35
o 10 09 12~15 1.82 3.54 3.34 4.25
Groupsin 12-2-8 CH, (CH14 (NTCCH,), (NTCH,C), (NCHy), (N*CH,CN),
H number 6.0 28.3 4.06 37 11.8 37
o 0.9 1.2~15 1.82 37 33 4.2
Groupsin 12-2-12 CH,4 (CHY)1s (NTCCH,), (NTCH,C), (NCHa), (NTCH,CN),
H number 6 36 4 4 12 4
) 0.9 1.2~15 1.82 3.54 3.34 452
Groupsin 12-2-16 CH,4 (CH)2 (N"CCH,), (N"CH,C), (NCHy)4 (N"CH,CN),
H number 6.0 4.7 4 41 11.8 3.8
) 0.9 1.2~15 1.82 3.7 3.45 47
R4 HETFRTRIEER T 5 EdE
Table4 Elemental analysisresults of the cationic geminis
Sample N/% H/% Cl%
M easurement Calculated M easurement Calculated M easurement Calculated
12-2-4 5.42 5.57 9.76 9.96 51.50 52.58
12-2-8 5.02 5.00 10.38 10.39 53.24 55.60
12-2-12 5.00 4.56 11.00 10.75 58.63 58.47
12-2-16 4.14 4.18 10.90 11.00 60.66 60.90
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Figure 2 Surface tension plotted vs. concentration for geminis
12-2-m

R5 XWFREFEERI CMC A ¢y
Table5 CMC and ¢, for geminis 12-2-m'

CMC/(mmolsL %)

Sample Surfacetension Conductivity Cao/(mmol-L ) CMClcz
12-2-4 2.29 258 0.28 8.15
12-2-8 131 181 0.20 6.43
12-2-12 0.81 0.80 0.093 8.67
12-2-16 0.20 0.16 0.015 13.33
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Figure 3 Electric conductivity plotted against concentration for
geminis 12-2-m'
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