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Scheme 1  Synthetic route of sulfonate Gemini surfactants with diepoxide compound, long chain fatty alcohol and

1,3-propane sultone®’
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Scheme 2 Synthetic route of sulfonate Gemini surfactants with long chain epoxide conpound, benzalcohol, methylsulfonyl-

capped polyoxyethylene ether and 1,3-propane sultone®’
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Scheme 3 Synthetic route of sodium dialkyl diphenyl ether disulfonate with diphenyl ether, long chain halohydrocarbon

(or olefin) and chlorosulfonic acid( or SO, or oleum) "
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Scheme 4 Synthetic route of sodium dialkyl diphenyl methane disulfonates with diphenyl methane, long chain

halohydrocarbonor( or olefin) and chlorosulfonic acid(or SO; or oleum) '
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Scheme 5  Synthetic route of sodium dialkyl diphenyl methane disulfonates with long chain alkyl benzene, methylene

chloride( or ethylene chloride) and chlorosulfonic acid( or SO3 or oleum) "’
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Scheme 6  Synthetic route of sodium dialkyl diphenyl methane disulfonates with long chain epoxide alkane, butanol,

2-chloride fatty acid and and 1,3-propane sultone'®!
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Scheme 7  Synthetic route of a-sulfonated fatty acid polyethylene glycol esters with fatty acid, chlorosulfonic acid,

polyethylene glycol and sodium hydroxide''’
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Scheme 8  Synthetic route of sulfonate Gemini surfactants containing ester group with dicarboxylic acid, chlorosulfon-

ic acid, long chain fatty alcohol and sodium hydroxide!'”’
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Scheme 9 Synthetic route of sulfonate Gemini surfactants containing ester group with maleic anhydride, ethylene

golycol, hexanol and sodium hydrogen sulfite via a series of chemical reaction such as monoesterization, diesterization

and sulfonation''*’
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Scheme 10 Synthetic route of sulfonate Gemini surfactants containing ester group with long chain olefin, SO, and

dicarboxylic acid diethyl ester via transesterification reaction and sulfonation!'*"’
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Scheme 11 Synthetic route of sulfonate Gemini surfactants containing ester group (or amid) with a-sulfonated

carboxylic acid, ethylene glycol(or ethylenediamine) via a series of reaction such as esterification( or amidation) and

neutralization?"
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Scheme 12 Synthetic route of sodium N, N’-bisoleic acid amide ethylenediamine diethylenesulfonate with a-sulfonated

carboxylic acid, ethylene glycol (or ethylenediamine) via a series of reaction such as esterification ( or amidation) and

. (2]
neutralization”
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Scheme 13 Synthetic route of ethylene-( N, N'-bis-sodium ethylene sulfonate dodecylamide) with ethylenediamine,

sodium 2-bromoethylene sulfonate and lauric acid via a series of reaction'”’
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Scheme 14 Synthetic route of dialkylaryl disulfonate gemini surfactant with a-olefin sulfonic acid and benzene in the

condition of reaction time 5 h and reaction temperature 150 °C**!
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Scheme 15  Synthetic route of a series of novel dialkyl disulfonate geminisurfactants(2Cn-SCT where n is the carbon

number of the hydrophobic chain) with cyanuric chloride, aliphatic amine and taurine'’
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Progress in the Synthesis of Sulfonated Gemini Surfactants
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Abstract As one of the new anionic surfactants, sulfonated Gemini surfactants are formed by combining two
or more sulfonated surfactants monomer wvia space groups through covalent bonds. They show potential
applications in industry due to their improved properties such as higher surface activity, less critical micelle
concentration ( cmec ), better washing ability, excellent blending performance with conventional anionic
surfactants, unique rheologic behavior, good anti-salinity and so on. In this paper, the synthetic methods of a
series of sulfonated Gemini surfactants are briefly reviewed according to the origin of the raw materials and the
research direction on the synthesis of sulfonated Gemini surfactants is speculated.
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