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(57) ABSTRACT 

Disclosed are ethylenically unsaturated amine Salts of Sul 
fonic, phosphoric and carboxylic acids. The Salts are Surface 
active agents which are useful in a variety of applications as 
primary and/or Secondary Surfactants. The Salts are espe 
cially useful as Surfactants in emulsion polymerization reac 
tions. 
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ETHYLENICALLY UNSATURATED AMINE SALTS 
OF SULFONIC, PHOSPHORIC, AND 

CARBOXYLIC ACIDS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to novel ethylenically 
unsaturated amine Salts of Sulfonic, phosphoric and carboxy 
lic acids. More specifically, the invention relates to ethyl 
enically unsaturated amine Salts of alkylbenzene Sulfonic 
acids, alkyl olefin Sulfonic acids, alkyl alcohol Sulfuric acid 
esters and alkoxylated alkyl alcohol Sulfuric acid esters, and 
mixtures thereof. Additionally, the invention relates to eth 
ylenically unsaturated amine Salts of alkyl carboxylic acids 
and alkyl phosphoric acids. The Salts are polymerizable, 
Surface active agents which are useful in a variety of 
applications, especially in detergent formulations and in 
emulsion polymerization processes. 

0003 2. Description of the Related Art 
0004 Detergents, shampoos, cleansers, Soaps, and the 
like, are used to perform a wide variety of household and 
industrial cleaning operations and are formulated to give 
compositions which produce optimum performance under 
the contemplated end use conditions. Typically, these com 
positions contain a variety of Surface active agents known to 
the art, in the form of anionic, nonionic, amphoteric, and/or 
cationic Surfactants. The anionic Surfactants used in the 
compositions are typically in the form of alkali metal 
(lithium, Sodium, potassium), alkaline earth (calcium, mag 
nesium), ammonium and/or alkanolamine Salts of the cor 
responding anionic acid. In formulating Such compositions, 
it is desirable to have a variety of Surface active agents 
available for producing and optimizing the compositions. 
0005 Surface active agents also find use in applications 
beyond typical detergent or Shampoo formulations. For 
example, in a conventional emulsion polymerization of 
ethylenically unsaturated monomers, one or more Surfac 
tants are used to emulsify the monomers and the resulting 
polymer products, i.e., latexes. The monomers used in 
emulsion polymerization reactions are generally water-in 
Soluble, but may also be water-Soluble. During the polymer 
ization, Small portions of monomer are Suspended in a 
continuous aqueous phase. Typically, a water Soluble Sur 
factant is present within the aqueous phase to aid in the 
Suspension of the monomer, with Subsequent polymerization 
via a free-radical polymerization. The water Soluble Surface 
active agents, i.e., Surfactants, utilized in emulsion polymer 
ization reactions are typically anionic, nonionic, cationic, or 
Zwitterionic Surfactants or mixtures thereof. 

0006. In a traditional emulsion polymerization reaction, 
discrete, Solid polymeric particles are formed during the 
course of the reaction to form a polymer product latex. 
Typically, the Surfactant employed in Such a traditional 
emulsion polymerization reaction does not react with, i.e., 
become chemically bonded via carbon-carbon bond forma 
tion, the discrete polymeric particles. Rather, the Surfactant 
remains unreacted in the polymer product latex after the 
emulsion polymerization reaction is complete. The unre 
acted Surfactant can interfere with the performance of Such 
polymerization products in coating, adhesive, Sealant and 
elastomer (CASE) applications, non-woven fiber applica 
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tions and carpet backings. The unreacted Surfactant may 
cause pealing of a latex paint coating, and decreased mois 
ture resistance and Scrubability resistance in various CASE 
applications. Additionally, residual Surfactant can cause an 
undesirable “blooming” that leads to Surface irregularities in 
a resulting CASE that is applied to a Substrate. 
0007. Several proposals have been made in the prior art 
to employ a polymerizable Surfactant as the Surface active 
agent during an emulsion polymerization reaction. U.S. Pat. 
No. 5,478,883 (incorporated herein by reference) describes 
the use of ethylenically unsaturated polymerizable water 
Soluble nonionic Surfactants formed by the reaction of a 
diallylamine compound with ethylene oxide, propylene 
oxide or butylene oxide, in emulsion polymerization reac 
tions. Similarly, U.S. Pat. No. 5,162,475 (incorporated 
herein by reference) provides alpha-beta ethylenically unsat 
urated poly(alkylenoxy) polymerizable Surface active com 
pounds for use in emulsion polymerization. For additional 
examples of polymerizable Surfactants for use in emulsion 
polymerization processes, see U.S. Pat. Nos. 4,377,185 and 
4,049,608. 

SUMMARY OF THE INVENTION 

0008. The present invention provides ethylenically unsat 
urated amine Salts of Sulfonic, phosphoric or carboxylic 
acids, or mixtures thereof. The amine Salts of the present 
invention are polymerizable, Surface active agents Suitable 
for use as primary or Secondary Surfactants, and/or as 
Surfactants in emulsion polymerization reactions. 
0009. Accordingly, the present invention provides novel 
ethylenically unsaturated amine Salts of Sulfonic, phosphoric 
or carboxylic acids, or mixtures thereof, which are polymer 
izable, Surface active agents in a variety of applications. It 
has been discovered that these Surface active agents are 
useful, for example, in detergents (e.g., laundry detergents, 
dish detergents, automatic dishwasher detergents, etc.), 
Shampoos, 2-in-1 Shampoos, 3-in-1 Shampoos, cleansers, 
Soaps, liquid hand Soaps, body washes, agricultural herbi 
cide and pesticide formulations and the like. Additionally, 
the Surface active agents of the present invention are espe 
cially useful in emulsion polymerization reactions and are 
generally capable of polymerizing with themselves and/or 
co-polymerizing with other ethylenically unsaturated mono 
mers of the type which are commonly employed in emulsion 
polymerization reactions. 
0010. The surface active agents of the present invention 
are prepared from readily available, economical raw mate 
rials, and generally, their preparation does not require any 
Special handling or equipment. The polymerizable Surface 
active agents may be prepared in a batch mode or a con 
tinuous mode; they may be prepared by contacting the 
ethylenically unsaturated amine with the acid or contacting 
the acid with the ethylenically unsaturated amine. By con 
tacting it is meant that the acid(s) is added to the ethyleni 
cally unsaturated amine(s) and the components are mixed, or 
the ethylenically unsaturated amine(s) is added to the acid(s) 
and the components are mixed. Typically, the acid is present 
as an anion and the base is present as a cation (i.e. a 
quaternary nitrogen) in the mixture. The acid and nitrog 
enous base form Salts or quaternary nitrogen compounds. AS 
known by one skilled int he art, upon mixing the acid and 
nitrogenous base together, the nitrogenous base becomes a 
conjugate acid and the acid becomes a conjugate base. 
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0.011 The surface active agents and blends of surface 
active agents may be prepared in a variety of forms, includ 
ing but not limited to, liquids, Solutions, Solids, powders, 
flakes, Semi-Solids, gels, "ringing gels, G-phase liquids, 
hexagonal phase Solids, or thick pastes. The Surface active 
agents may be spray dried, flaked, extruded, and the like. 
Although not critical to the present invention, the polymer 
izable, Surface active agents may be prepared "neat' or in a 
conventional Solvent Such as water, low molecular weight 
alcohol or hydrocarbon, or a mixture thereof, to produce an 
aqueous Solution of the Surface active agent. The present 
invention encompasses Surface active agents as Salts in dry 
form and as acqueous Solutions. Salts of the Surface active 
agents may be isolated by drying a Solution of the Surface 
active agents, a Solution of Surface active agents may be 
prepared by dissolving the Salt of the Surface active agent in 
water, low molecular weight alcohol or hydrocarbon, or a 
mixture thereof. 

0012 Individual surface active agents of the present 
invention may be prepared and mixed together to produce a 
Surface active mixture comprising "neat' Surface active 
agents or an aqueous Surfactant blend. Additionally, neat or 
aqueous blends of the Surface active agents may be prepared 
by contacting a blend of two or more ethylenically unsat 
urated amines with one acid, or by contacting a blend of two 
or more ethylenically unsaturated amines with a blend of 2 
or more acids. Conversely, blends of the Surface active 
agents may be prepared by contacting a blend of two or more 
acids with one ethylenically unsaturated amine, or by con 
tacting a blend of two or more acids with a blend of two or 
more ethylenically unsaturated amines. 
0013 These and other advantages of the present inven 
tion will be apparent from the following description of the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.014. The present invention encompasses polymerizable, 
Surface active agents which are Salts or quaternary nitrogen 
compounds comprising: 

0015 a) at least one acid, wherein the acid is a 
Sulfonic acid, a carboxylic acid, or a phosphoric acid, 
or mixtures thereof, and 

0016 b) at least one nitrogenous base, wherein the 
nitrogenous base contains at least one nitrogen atom 
and at least one ethylenically unsaturated moiety. 

0.017. The polymerizable surface active agents of the 
present invention are Salts or quaternary nitrogen com 
pounds comprising at least one acid, wherein the acid is a 
Sulfonic acid, a carboxylic acid, or a phosphoric acid, or a 
mixture thereof, and at least one nitrogenous base, wherein 
the nitrogenous base contains at least one nitrogen atom and 
at least on ethylenically unsaturated moiety. In general, 
although not required, the polymerizable Surface active 
agents have a homophilic/lipophilic balance (HLB) of less 
than about 45. In a somewhat more preferred embodiment, 
the polymerizable Surface active agents have an HLB of 
about 5-40. The polymerizable Surface active agents are 
generally capable of polymerization with themselves, co 
polymerization with the ethylenically unsaturated monomer, 
or co-polymerization with a partially polymerized polymer. 
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0018 More specifically, while the nitrogenous base may 
be capable of Some degree of Surface activity, in the present 
invention it is the acid portion of the polymerizable Surfac 
tant that is responsible for the Surfactant character of the 
compound. In preferred embodiments, the nitrogenous base 
contributes little or no Surfactant character to these materi 
als. In other words, the acids are generally capable of acting 
as Surfactants when they are present as anions of the acid and 
the associated counterion is any positively charged species. 
The most common positively charged species are Sodium, 
potassium, ammonium, calcium and magnesium ions. In 
fact, the acid portion of the polymerizable Surfactant may be 
Supplied as a Sodium, potassium, or other Salt of the car 
boxylic, phosphoric or Sulfonic acid and then combined with 
the nitrogenous base to form the inventive Surfactant. 

0019. The acids useful in the present invention are gen 
erally Sulfonic acids, polysulfonic acids, Sulfonic acids of 
oils, paraffin Sulfonic acids, lignin Sulfonic acids, petroleum 
Sulfonic acids, tall oil acids, olefin Sulfonic acids, hydroxy 
olefin Sulfonic acids, polyolefin Sulfonic acids, polyhydroxy 
polyolefin Sulfonic acids, carboxylic acids, perfluorinated 
carboxylic acids, carboxylic acid Sulfonates, alkoxylated 
carboxylic acid Sulfonic acids, polycarboxylic acids, poly 
carboxylic acid polysulfonic acids, alkoxylated polycar 
boxylic acid poly Sulfonic acids, phosphoric acids, alkoxy 
lated phosphoric acids, polyphosphoric acids, and 
alkoxylated polyphosphoric acids, fluorinated phosphoric 
acids, phosphoric acid esters of oils, phosphinic acids, 
alkylphosphinic acids, aminophosphinic acids, polyphos 
phinic acids, vinyl phosphinic acids, phosphonic acids, 
polyphosphonic acids, phosphonic acid alkyl esters, 
C-phosphono fatty acids, oragnoamine polymethylphospho 
nic acids, organoamino dialkylene phosphonic acids, 
alkanolamine phosphonic acids, trialkyledine phosphonic 
acids, acylamidomethane phosphonic acids, alkyliminodim 
ethylene diphosphonic acids, polymethylene-bis(nitrilo dim 
ethylene)tetraphosphonic acids, alkyl bis(phosphonoalky 
lidene) amine oxide acids, esters of Substituted 
aminomethylphosphonic acids, phosphonamidic acids, acy 
lated amino acids (e.g., amino acids reacted with alkyl acyl 
chlorides, alkyl esters or carboxylic acids to produce N-acy 
lamino acids), N-alkyl acylamino acids, and acylated protein 
hydrolysates, and mixtures thereof. 

0020. Other acids which are useful in the present inven 
tion are Selected from the group comprising linear or 
branched alkylbenzene Sulfonic acids, alkyl Sulfuric acid 
esters, alkoxylated alkyl Sulfuric acid esters, C.-Sulfonated 
alkyl ester acids, C-Sulfonated ester diacids, alkoxylated 
C-Sulfonated alkyl ester acids, C.-Sulfonated dialkyl diester 
acids, di-O-Sulfonated dialkyl diester acids, C.-Sulfonated 
alkyl acetate acids, primary and Secondary alkyl Sulfonic 
acids, perfluorinated alkyl Sulfonic acids, SulfoSuccinic 
mono- and diester acids, polysulfoSuccinic polyester acids, 
Sulfoitaconic diester acids, SulfoSuccinamic acids, SulfoSuc 
cinic amide acids, SulfoSuccinic imide acids, phthalic acids, 
Sulfophthalic acids, Sulfoisophthalic acids, phthalamic acids, 
Sulfophthalamic acids, alkyl ketone Sulfonic acids, hydroxy 
alkane-1-Sulfonic acids, lactone Sulfonic acids, Sulfonic acid 
amides, Sulfonic acid diamides, alkyl phenol Sulfuric acid 
esters, alkoxylated alkyl phenol Sulfuric acid esters, alky 
lated cycloalkyl Sulfuric acid esters, alkoxylated alkylated 
cycloalkyl Sulfuric acid esters, dendritic poly Sulfonic acids, 
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dendritic polycarboxylic acids, dendritic polyphosphoric 
acids, Sarcosinic acids, isethionic acids, and tauric acids, and 
mixtures thereof. 

0021 Additionally in accordance with the present inven 
tion, Suitable acids of the present invention include fluori 
nated carboxylic acids, fluorinated Sulfonic acids, fluori 
nated Sulfate acids, fluorinated phosphonic and phosphinic 
acids, and mixtures thereof. 

0022. Due to their inherent hydrolytic instability, the 
Sulfuric acid esters are preferably immediately converted to 
ethylenically unsaturated amine Salts. For example, linear 
dodecyl alcohol is sulfated with SO to produce an inter 
mediate, hydrolytically unstable, dodecyl alcohol Sulfate 
acid as shown in Scheme I below. The intermediate acid is 
neutralized with an ethylenically unsaturated nitrogenous 
base, Such as allyl amine, to produce a dodecyl Sulfate 
ethylenically unsaturated amine Salt. 

Scheme I: 
Formation of Dodecyl Sulfate Ethylenically Unsaturated Amine Salt 

CH(CH2)OH +SO - - 
HNCH-CH=CH --> 

0023. Additionally, for example, methyl laurate is Sul 
fonated with SO to produce an intermediate O-sulfonated 
lauryl methyl ester acid, as shown in Scheme II below. This 
acid is neutralized with an ethylenically unsaturated nitrog 
enous base, Such as allyl amine, to produce an O.-Sulfonated 
lauryl methyl ester ethylenically unsaturated amine Salt. 
Additionally, an O.-Sulfonated lauryl methyl ester ethyleni 
cally unsaturated amine di-Salt may be produced as shown 
below in Scheme III. The O-sulfonated lauryl methyl ester 
ethylenically unsaturated amine Salt and the C-Sulfonated 
lauryl fatty acid ethylenically unsaturated amine di-Salt may 
be formed as a mixture depending on the Sulfonation con 
ditions employed. The ratio of unsaturated amine Salt to 
unsaturated amine di-Salt is readily controlled by Sulfonation 
conditions, well known to those skilled in the art. 

Scheme II: Formation of C-Sulfonated 
Laurwl Methvi Ester Ethwlenicallw Unsaturated Amine Salt 

O 

SO 
HC He 

10 OMe 

O 

HC1 9 
1-4 

OMe 

SOH 

HC1 9 OMe 

SO" 1-4 
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Scheme III: Formation of C-Sulfonated 
Lauryl Methyl Ester Ethylenically Unsaturated Amine Di-Salt 

O 

SO 
HC -- 

10 OMe 

O 1n21 
HC1 9 OSOOMe (-HSOOMe) 

SOH 

O 

HC1 9 Ot 1-4 
SO 1)Na 

0024. Ethylenically unsaturated amine salts of Sulfosu 
cinnate ester acids are typically produced by Sulfitation of a 
succinic acid alkyl diester with sodium bisulfite, followed by 
ionic exchange with an ethylenically unsaturated nitrog 
enous base, Such as allyl amine, as shown in Scheme IV 
below. 

Scheme IV: Formation of a Sulfosuccinate 
Ester Ethylenically Unsaturated Amine Salt 

O 

RO N NaHSO Her 

OR 

O 

O 2 1N41 
RO 

OR NaOH 

O SONa 

O 

RO 
OR 

O SO" ur 

0025 The sarcosinic acid ethylenically unsaturated 
amine Salts are prepared by the amidation of a fatty acid, a 
fatty acid alkyl ester or a fatty acid chloride with Sarcosine, 
followed by addition of an ethylenically unsaturated nitrog 
enous base, Such as allyl amine, as shown in Scheme V 
below. Optionally, and somewhat less preferably, the ethyl 
enically unsaturated nitrogenous base is combined with 
Sarcosine to produce the corresponding Sarcosine Salt, which 
is then be used to amidate the fatty acid, fatty acid alkyl ester 
or fatty acid chloride. 
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Scheme V: Formation Of A Fatty 
Sarcosinate Acid Ethwlenicallw Unsaturated Amine Salt 

O O 

H 
-N He 

R OH + CH OH 

O O 2 14 

---. e 
O O 

---. 1)Na1 
0026. The isethionic acid ethylenically unsaturated amine 
Salts may be prepared by the esterification of a fatty acid, a 
fatty acid alkyl ester or a fatty acid chloride with isethionic 
acid, followed by addition of an ethylenically unsaturated 
nitrogenous base, Such as allyl amine, as shown in Scheme 
VI below. Additionally, isethionic acid ethylenically unsat 
urated amine Salts may be prepared by esterifying a fatty 
acid, a fatty acid alkyl ester or a fatty acid chloride with the 
Sodium Salt of isethionic, followed by ion exchange with the 
ethylenically unsaturated nitrogenous base, Such as allyl 
amine. Optionally, isethionic acid, or its Sodium salt, may be 
combined with the ethylenically unsaturated nitrogenous 
base, Such as allyl amine, to produce the isethionic acid allyl 
amine Salt, which may then be esterified with a fatty acid, a 
fatty acid alkyl ester or a fatty acid chloride. 

Scheme VI: Formation Of Asethionic 
Acid Ethwlenicallw Unsaturated Amine Salt 

O 

us 
R OH + HON- --- 

SOH 

ul-on le?? -N1-S-SOst — 
O 

1N41 ---- NH 

0027. The preferred acids of the present invention are 
branched or linear alkylbenzene Sulfonic acids, alkyl Sulfu 
ric acid esters, alkoxylated alkyl Sulfuric acid esters, C.-Sul 
fonated alkyl ester acids, fatty carboxylic acids and phos 
phoric acid esters, and mixtures thereof. The most preferred 
acids of the present invention are branched or linear alkyl 
benzene Sulfonic acids, alkyl Sulfuric acid esters, and 
alkoxylated alkyl Sulfuric acid esters, and mixtures thereof. 
0028. Another object of the present invention are sulfonic 
acid Salts of ethylenically unsaturated amines, derived from 
Sultone precursors, Such as cyclic alkyl Sultones. Examples 
of these Sultone-derived Sulfonic acid salts (e.g., allyl amine 
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Salts) include 2-acetamidoalkyl-1-Sulfonates and amino car 
boxy acid alkyl sulfonates, as shown in Scheme VII and 
Scheme VIII below. 

Scheme VII: 2-Acetamidoalkwl-1-Sulfonic Acid Allwl Amine Salts 

R ) NH-1N41 CHCEN 
-- N SO 

)- 
r NH 
r 

O-SO 

Scheme VIII: Amino Carboxy Acid Alkyl Sulfonic Acid Allyl Amine Salts 

R 

NH R OH 

He- r SO3 + Cl ~ 
NH' O 

O-SO 

s 1n21 
R 

O SO 14 
NH S-1Ns. --- 

0029. In general, nitrogenous bases, which are useful in 
the present invention are any nitrogenous base which con 
tains an ethylenically unsaturated moiety, including various 
Vinyl amines. In addition to allyl amine, as shown in the 
above Schemes, other examples of nitrogenous bases that are 
useful in the present invention are ethylenically unsaturated 
amines Selected from the group comprising vinyl amine, 
N-methyl N-allyl amine, C-C alkyl allyl amine, C-C, 
alkyl ethoxylated and/or propoxylated allyl amine, C-C, 
dialkyl allyl amine, ethoxylated and/or propoxylated allyl 
amine diallyl anine, C-C alkyl diallyl amine, ethoxylated 
and/or propoxylated diallyl amine, triallyl amine, 1,2-diami 
noethene, aminocrotonitrile, diaminomaleonitrile, N-allyl 
cyclopentylamine, N-allylaniline, allylcyclohexylamine, 
-(2-allylphenoxy)-3-(isopropylamino)-2-propanol, 
3-amino-2-butenethioamide, bis(4-(dimethylamino)-ben 
Zylideneacetone, 1,4-butanediol bis(3-aminocrotonate), 
3-amino-1-propanol vinyl ether, 2-(diethylamino)ethanol 
vinyl ether, 4-(diethylamino)cinnamaldehyde, 4-(diethy 
lamino)cinnamonitrile, 2-(diethylamino)ethyl methacrylate, 
diethyl (6-methyl-2-pyridylaminomethylene)maleate, 
3-(dimethylamino)acrolein, 2-(dimethylamino)ethyl meth 
acrylate, 4-dimethylaminocinnamaldehyde, 2-(dimethy 
lamino)ethyl acrylate, 3-(dimethylamino)-2-methyl-2-pro 
penal, 9-vinylcarbazole, N-Vinylcaprolactam, 
1-vinylimidazole, 2-Vinylpyridine, 4-Vinylpyridine, allylcy 
clohexylamine, N-allylcyclopentylamine, allyl(diisopropy 
lamino)dimethylsilane, 1-ally limidazole, 1-vinyl-2-pyrroli 
dinone, N-3-(dimethylamino)propyl)methacrylamide, 4-4- 
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(dimethylamino)Styrylpyridine, 2-4- 
(dimethylamino)Styrylpyridine, 2-4-(1,2-diphenyl-1- 
butenyl)phenoxy-N,N-dimethylethylamine, 2-4- 
dimethylamino)Styryl-benzothiozole, 5-4- 
(dimethylamino)phenyl-2,4-pentandienal, (dimethylamino 
methylene)malononitrile, 4-dimethylaminocinnamonitrile, 
4-(dimethylamino)chalcone, 6-(3,3-dimethylallylamino 
purine riboside, 3,7-dimethyl-2,6-Octadien-1-ylamine, 
2-isopropenylaniline, isopropyl 3-aminocrotonate, S-2-3- 
(hexyloxy)benzoyl-vinylglutathione, methyl 3-aminocro 
tonate, N-methylallylamine, N-methyl-1-(methylthio)-2-ni 
troetheneamine, oleylamine, 
tetrakis(dimethylamino)ethylene, 5-(6,7,8-trimethoxy-4- 
quinazolinyl)amino-1-pentanol nitrate ester, tris(2-methy 
lallyl)amine, N.N.N',N'-tetramethyl-2-butene-1,4-diamine, 
S-2-3-(octyloxy)benzoylvinyl-glutathione, 4,4'-vi 
nylidene-(N,N-dimethylaniline), 2',5'-dimethoxy-4-stilbe 
namine, 3-(dimethylamino)propyl acrylate, 3-dimethylami 
noacrylonitrile, 4-(dimethylamino)-cinnamic acid, 2-amino 
1-propene-1,1,3-tricarbonitrile, 2-amino-4-pentenoic acid, 
N,N'-diethyl-2-butene-1,4-diamine, 10,11-dihyro-N,N-dim 
ethyl-5-methylene-5H-dibenzoa,d-cyclohepene-10-etha 
namine maleate, 4-(dicyanomethylene)-2-methyl-6-(4-dim 
ethyl-aminostyryl)-4H-pyran, N-ethyl-2-methylallylamine, 
ethyl 3-aminocrotonate, ethyl-O-cyano-3-indoleacrylate, 
ethyl-3-amino-4,4-dicyano-3-butenoate, 1,3-divinyl-1,1,3, 
3-tetramethyldisilazane, N-(4,5-dihydro-5-oxo-1-phenyl 
1H-pyrazol-3-yl)-9-octadecen-amide, and N-oleoyl-tryp 
tophan ethyl ester, and mixtures thereof. 
0.030. More preferred nitrogenous bases of the present 
invention are allyl amine, diallyl amine, triallyl amine, 
methylallyl amine, allyldimethyl amine, methyl 3-amino 
crotonate, 3-amino crotononitrile, 3-amino-1-propanol vinyl 
ether, N-methyl N-allyl amine, 2-(dimethylamino)ethyl 
acrylate, or 1,4-diamino-2-butene, and mixtures thereof. The 
most preferred nitrogenous bases of the present invention 
are allyl amine, diallyl amine, triallyl amine, methallyl 
amine, N-methyl N-allyl amine, and 2-(dimethylamino)et 
hyl acrylate, and mixtures thereof. 
0031. Accordingly, the present invention encompasses 
Surface active agents of the formula: 

(R)-Ar(SOM) 
0032 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein Ar 
is a phenyl, polyphenyl, napthyl, polynapthyl, Styryl, or 
polystyryl group, or a mixture thereof, wherein M' is a 
conjugate acid of the nitrogenous base; wherein n=1-5 and 
m=1-8; and wherein the total number of carbon atoms 
represented by (R1) is at least 5. In a preferred embodiment 
R1 is a Saturated or unsaturated hydrocarbon group having 
from about 6-24 carbon atoms, Ar is a phenyl, M is a 
conjugate acid of the nitrogenous base, the nitrogenous base 
Selected from the group consisting of allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine or 2-(dimethylamino)ethyl acrylate, and mixtures 
thereof and n=1 and m=1. In another preferred embodiment, 
the Surface active agent is of the formula: 

CH3(CH2)1 21 ) KX- so-NH1N1 
R 

0.033 wherein n1=4-18; and wherein R' is hydrogen or 
Saturated or unsaturated hydrocarbon group having from 
about 1-8 carbon atoms. 
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0034. The present invention further encompasses surface 
active agents of the formula 

(R)-Ar(SOM)-O-Ar(SOM)- 
(R2)2 

0035 wherein R and R are independently hydrogen, or 
Saturated or unsaturated hydrocarbon groups having from 
about 1-24 carbon atoms, wherein Ar is a phenyl, polyphe 
nyl, napthyl, polynapthyl, Styryl, or polystyryl group, or a 
mixture thereof, wherein M is a conjugate acid of the 
nitrogenous base; wherein n1 and n2 are independently 0-5, 
provided that n1 and n2 are not both equal to Zero; and 
wherein m1 and m2 are independently 0-8, provided that m1 
and m2 are not both equal to Zero. In a preferred embodi 
ment, R is hydrogen and R is a Saturated or unsaturated 
hydrocarbon group having from about 6-24 carbon atoms, 
Ar is phenyl, M is a conjugate acid of the nitrogenous base, 
the nitrogenous base Selected from the group consisting of 
allyl amine, diallyl amine, triallyl amine, methallyl amine, 
N-methyl N-allylamine or 2-(dimethylamino)ethyl acrylate, 
and mixtures thereof, n1 =4, n2=1, and m1 and m2 both 
equal one. In another preferred embodiment, R and R are 
independently Saturated or unsaturated hydrocarbon groups 
having from about 6-24 carbon atoms, Ar is phenyl, M is 
a conjugate acid of the nitrogenous base, the nitrogenous 
base Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-methyl 
N-allylamine, or 2-(dimethylamino)ethyl acrylate, and mix 
tures thereof, n1 and n2 both equal one, and m1 and m2 both 
equal one. In another preferred embodiment, the Surface 
active agent is of the formula: 

CH3(CH2) o o (CH2)CH3 

O 

SO'NH SO'NH 

V V 
0036 wherein n and n' are independently 4-18; and 
wherein R and R" are independently hydrogen, methyl, 
ethyl or propyl. 

0037. The present invention further encompasses surface 
active agents of the formula: 

R-CH(SOM")COR 

0038 wherein R and R are independently saturated or 
unsaturated hydrocarbon groups having from about 1-24 
carbon atoms, and wherein M is a conjugate acid of the 
nitrogenous base. In a preferred embodiment, R is a Satu 
rated or unsaturated hydrocarbon group having from about 
6-24 carbon atoms, R is methyl, ethyl, or propyl, or a 
mixture thereof, and M is a conjugate acid of the nitrog 
enous base, the nitrogenous base Selected from the group 
consisting of allyl amine, diallyl amine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
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lamino)ethyl acrylate, and mixtures thereof. In another pre 
ferred embodiment, the Surface active agent is of the for 
mula: 

CH OCH 

lost 1\1 3 

0039 wherein n=3-18. 
0040. The present invention further encompasses surface 
active agents of the formula: 

R-CH(SOM)COM" 

0041 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 3-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base. In 
a preferred embodiment, R is a Saturated or unsaturated 
hydrocarbon group having from about 6-24 carbon atoms, 
M" is a conjugate acid of the nitrogenous base, the nitrog 
enous base Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-methyl 
N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and mix 
tures thereof. In another preferred embodiment, the Surface 
active agent is of the formula: 

HC ost 1\41 
lost 1)na 3 

0042 
0043. The present invention further encompasses surface 
active agents of the formula: 

wherein n=3-18. 

0044) wherein R and R are independently saturated or 
unsaturated hydrocarbon groups having from about 1-24 
carbon atoms, wherein R' is methyl or hydrogen; wherein 
n=1-100; and wherein M' is a conjugate acid of the nitrog 
enous base. In a preferred embodiment, R is a Saturated or 
unsaturated hydrocarbon group having from about 4-24 
carbon atoms, R is methyl or hydrogen, R is methyl, ethyl, 
or propyl, and mixtures thereof, M is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof, and n=1-100. In 
another preferred embodiment, the Surface active agent is of 
the formula: 

lost 1)n-1 3 

0045 wherein n1=2-18; and wherein n2=1-20. 
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0046) The present invention further encompasses surface 
active agents of the formula: 

R-(SOM) 

0047 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 6-24 carbon atoms and 
wherein M is a conjugate acid of the nitrogenous base. In 
a preferred embodiment, R is a Saturated or unsaturated 
hydrocarbon group having from about 6-24 carbon atoms, 
and M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 
amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. In another preferred embodiment, the 
Surface active agent is of the formula: 

CHCH so NH1N1 3 

0048 wherein n=5-17. 
0049. The present invention further encompasses surface 
active agents of the formula: 

0050 wherein R and R are independently saturated or 
unsaturated hydrocarbon groups having from about 1-24 
carbon atoms; wherein n=0-10; and wherein M is a con 
jugate acid of the nitrogenous base. In a preferred embodi 
ment, R and R2 are independently Saturated or unsaturated 
hydrocarbon groups having from about 1-24 carbon atoms, 
n=1-6, and M is a conjugate acid of the nitrogenous base, 
the nitrogenous base Selected from the group consisting of 
allyl amine, diallyl amine, triallyl amine, methallyl amine, 
N-methyl N-allyl amine, or 2-(dimethylamino)ethyl acry 
late, and mixtures thereof. In another preferred embodiment, 
the Surface active agent is of the formula: 

O 

CHO 
O(CH2)1CH3 

O lost 1\1 3 

0051 wherein n1=0-17 
0052 The present invention further encompasses surface 
active agents of the formula: 

RCO(CH)SOM" 

0053 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein 
n=1-10; and wherein M" is a conjugate acid of the nitrog 
enous base. In a preferred embodiment, R is a Saturated or 
unsaturated hydrocarbon group having from about 6-24 
carbon atoms, n=1-5, and M is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting essentially of allyl amine, diallyl amine, 
triallyl amine, methallyl amine, N-methyl N-allyl amine, or 
2-(dimethylamino)ethyl acrylate, or a mixture thereof. In 
another preferred embodiment, the Surface active agent is of 
the formula: 

O 

21 cis- so NH1N1 n1 O1N1 

0054 wherein n1=2-18. 
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0.055 The present invention further encompasses surface 
active agents of the formula: 

0056 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein Ar 
is a phenyl, polyphenyl, napthyl, polynapthyl, Styryl, or 
polystyryl group, and mixtures thereof, wherein R is methyl 
or hydrogen; wherein M is a conjugate acid of the nitrog 
enous base; wherein n=1-4; wherein the total number of 
carbon atoms represented by (R), is at least 5; and wherein 
m=0-100. In a preferred embodiment, R is a saturated or 
unsaturated hydrocarbon group having from about 6-24 
carbon atoms, Ar is phenyl; M' is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof, n=1, and m=0- 
100. In another preferred embodiment, the surface active 
agent is of the formula: 

O so Nii.1)-1 
CH v 'n? O), 

0057 wherein n1 =5-18; and wherein n2=0-20. 

0.058. The present invention further encompasses surface 
active agents of the formula: 

0059 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein R' 
is methyl or hydrogen; wherein n=0-100; and wherein M' is 
a conjugate acid of the nitrogenous base. In a preferred 
embodiment, R is a Saturated or unsaturated hydrocarbon 
group having from about 6-24 carbon atoms, R is methyl or 
hydrogen, n=0-100, and M is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof. In another pre 
ferred embodiment, the Surface active agent is of the for 
mula: 

CHCHoso, NH-1N1 3 

0060 wherein n1 =5-18. In another preferred embodi 
ment, the Surface active agent is of the formula: 

1Na O SO'NH CH3(CH3)1 N-1) 

0061 wherein n1 =5-18; and wherein in 1-20. 
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0062) The present invention further encompasses surface 
active agents of the formula: 

RCOM 

0063 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 4-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base. In 
a preferred embodiment, R is a Saturated or unsaturated 
hydrocarbon group having from about 6-24 carbon atoms, 
and M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 
amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. In another preferred embodiment, the 
Surface active agent is of the formula: 

CHCH co, NH1N1 3 

0064 wherein n=5-18. 

0065. The present invention further encompasses surface 
active agents of the formula: 

RCONCR)(CH2)CO, M" 

0066 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms; wherein R' 
is methyl, ethyl, propyl or hydrogen; wherein M is a 
conjugate acid of the nitrogenous base; and wherein n=1-10. 
In a preferred embodiment, M" is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallylamine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof, R' is methyl, 
ethyl, propyl or hydrogen, and n=2-5. In another preferred 
embodiment, the Surface active agent is of the formula: 

O 

21 cis- co-NH1N1 
n1 ~ 

0067 wherein n1=2-18. 

0068 The present invention further encompasses surface 
active agents of the formula: 

RCONCR)(CH), SOM" 

0069 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein R' 
is methyl, ethyl, propyl or hydrogen; wherein M' is a 
conjugate acid of the nitrogenous base; and wherein n=1-10. 
In a preferred embodiment, M is a conjugate acid of the 
nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallylamine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
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lamino)ethyl acrylate, and mixtures thereof, R' is methyl, 
ethyl, propyl or hydrogen, and n=2-5. In another preferred 
embodiment, the Surface active agent is of the formula: 

O 

21 cis- so-NH1N1 
n1 ~ 

0070 wherein n1=2-18. 
0071. The present invention further encompasses surface 
active agents of the formula: 

0.072 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein R' 
is methyl or hydrogen; wherein n=0-100; wherein M' is a 
conjugate acid of the nitrogenous base. In a preferred 
embodiment, R is a Saturated or unsaturated hydrocarbon 
group having from about 6-24 carbon atoms; R is methyl or 
hydrogen, M" is a conjugate acid of the nitrogenous base, 
the nitrogenous base Selected from the group consisting of 
allyl amine, diallyl amine, triallyl amine, methallyl amine, 
N-methyl N-allyl amine, or 2-(dimethylamino)ethyl acry 
late, and mixtures thereof, and n 0-100. In another preferred 
embodiment, the Surface active agent is of the formula: 

O 

CH N-n lusosurn-1 Y-1 OT, 

0073 wherein n1 =5-17; and wherein n=0-20. 
0.074 The present invention further encompasses surface 
active agents of the formula: 

RO(PO, M", 
0075 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, phenyl, 
polyphenyl, napthyl, polynapthyl, Styryl, or polystyryl 
group, an alkyl/alkoxylate Substituted phenyl, an alky 
Valkoxylate Substituted or poly-Substituted polyphenyl, an 
alkyl/alkoxylate Substituted or poly-Substituted napthyl, an 
alkyl/alkoxylate Substituted or poly-Substituted polynapthyl, 
an alkyValkoxylate Substituted or poly-Substituted Styryl, or 
an alkyl/alkoxylate Substituted or poly-Substituted poly 
Styryl group, and mixtures thereof; wherein M is a conju 
gate acid of the nitrogenous base; wherein X=1 or 2, and 
wherein y=1 or 2. 
0.076 The present invention further encompasses surface 
active agents of the formula: 

0.077 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein R' 
is methyl or hydrogen; wherein M is a conjugate acid of the 
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nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallylamine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof; m=0-100; 
wherein n=1 or 2; wherein p=2 or 3; wherein x=1 or 2; and 
wherein y=1 or 2. 

0078. The present invention further encompasses surface 
active agents of the formula: 

0079 wherein R is a saturated or unsaturated hydrocar 
bon group having from about 1-24 carbon atoms, wherein Ar 
is phenyl; wherein R' is methyl or hydrogen; wherein M is 
a conjugate acid of the nitrogenous base, the nitrogenous 
base Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-methyl 
N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and mix 
tures thereof, wherein n=1-4, wherein m=0-100, wherein 
q=1 or 2; wherein p=2 or 3; wherein X=1 or 2, and wherein 
y=1 or 2. 

0080. The present invention further encompasses poly 
merizable Surface active agents which are quaternary 
ammounium Salts of the general formula: 

R1 
1 R 

N X 
R1 n R4 

0081 wherein R, R2, R, and R are independently, 
substituted or unsubstituted hydrocarbyl groups of from 
about 1 to about 30 carbon atoms, or hydrocarbyl groups 
having from about 1 to about 30 carbon atoms and contain 
ing one or more aromatic, ether, ester, amido, or amino 
moieties present as Substituents or as linkages in the radical 
chain, wherein at least one of the R-R groups contains at 
least one or more ethenylene groups, and wherein X is an 
anion group Selected from the group consisting of Sulfonate, 
Sulfate, Sulfinate, Sulfenate, phosphate, carboxylate, nitrate, 
and acetate. Polymerizable Surface active agents of the 
present invention include those of the above general formula 
in the form of ring structures formed by covalently linking 
two of the R-R4 groups. Examples include unsaturated 
imidazolines, imidazoliniums, and pyridiniums, and the like. 

0082 The disclosures of all documents, e.g., patents and 
journal articles, cited above or below are hereby incorpo 
rated by reference in their entirety. 

0083. In the following examples, all amounts are stated in 
percent by weight of active material unless indicated other 
wise. One skilled in the art will recognize that modifications 
may be made in the present invention without deviating 
from the spirit or scope of the invention. The invention is 
illustrated further by the following examples which are not 
to be construed as limiting the invention or Scope of the 
Specific procedures or compositions described herein. AS 
used in the examples appearing below, the following des 
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ignations, Symbols, terms and abbreviations have the indi 
cated meanings: 

Material Definition 

Polystep (R) A-13 
Stepan Company, Northfield Illinois) 

Polystep (R) A-16 
available from Stepan Company, Northield Illinois) 
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amine Salt as an approximately 20% active acqueous Solution 
with a pH of about 6.5. The pH of the resulting salt solution 

Linear dodecylbenzene sulfonic acid (commercially available from 

Branched dodecylbenzene sulfonic acid, sodium salt (commercially 

Polystep (R) A-17 Branched dodecylbenzene sulfonic acid (commercially available from 
Stepan Company, Northfield Illinois) 

Cedephos CP-610 Nonyl Phenol 9-EO Phosphoric Acid Ester (commercially available 
from Stepan Company, Northfield Illinois) 

0084) Procedures 
0085. Due to their amphiphilic character, surfactants 
have a tendency to adsorb at various liquid-liquid interfaces, 
which leads to a reduction of Surface or interfacial tension. 
After Saturating an interface, these Surface active molecules 
begin to aggregate in the Solution to form micelles at a 
Specific Surfactant concentration known as the critical 
micelle concentration (CMC). The adsorption characteristics 
and the micellization behavior of Surfactants are responsible 
for the technologically important properties of Surfactants, 
Such as foaming, detergency, wetting, Solubilization, emul 
sification, and the like. Thus, the efficiency of any Surface 
active agent relates to its ability to lower interfacial tension, 
form micelles, and display favorable adsorption character 
istics by providing efficient packing of the Surface active 
molecules at the interface in a very Small concentration. 
0.086 The following test procedures were used to evalu 
ate the ethylenically unsaturated amine Salts of the present 
invention. A fully automated Kruss K-12 tensiometer was 
used to measure the adsorption and micellar behavior of the 
polymerizable, Surface active agents. All of the measure 
ments were done at room temperature, and distilled water 
was used for CMC measurements. Interfacial tension 
between a 0.3% active Surfactant Solutions and mineral oil 
was measured using a spinning drop tensiometer as devel 
oped by the University of Texas. 
0087 All H NMR spectra were recorded using a 270 
MHz Joel Delta NMR Fourier Transform Spectrometer. 
Chemical shifts (8) are reported in parts per million (ppm) 
down field from tetramethylsilane (TMS) using internal 
TMS or residual non-deuterated Solvent as a reference. 
Multiplicity is indicated by the following abbreviations: 
Singlet (S), doublet (d), triplet (t), quartet (q), heptet (h), 
multiplet (m), broad multiplet (br m) doublet of doublets 
(dd), etc. All Samples were isolated in Solid form by oven 
drying aqueous Solution of the Surface active agents to 
remove substantially all water from the sample; NMR data 
for all Samples was acquired by dissolving the Solid Sample 
in CDOD. 

EXAMPLE if1 

0088 Approximately 7.5 ml of allyl amine and about 
150.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 32.5 g of PolyStep(R A-13 
was added, to give the desired ethylenically unsaturated 

may be adjusted as needed with the addition of more acid or 
amine, higher and lower pH materials may be produced as 
desired. "H NMR: 8 7.8 (m, 2H), 7.2 (m, 2H), 6.0 (m, 1H), 
5.4 (ddt, 2H), 5.0 (br, 3H), 3.6 (m, 2H), 1.7 (bm, 3H), 1.3 
(bm, 16H), 0.9 (m, 6H). The CMC, Surface Tension Reduc 
tion, and Effectiveness of Surfactant are reported in Table I. 

EXAMPLE if? 

0089 Approximately 7.5 ml of allyl amine and about 
150.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 32.5 g of PolyStep(R A-17 
was added, to give the desired ethylenically unsaturated 
amine Salt as an approximately 20% active acqueous Solution 
with a pH of about 7.0. The pH of the resulting salt solution 
may be adjusted as needed with the addition of more acid or 
amine, higher and lower pH materials may be produced as 
desired. "H NMR: 8 7.8 (m, 2H), 7.4 (bt, 2H), 5.9 (ddt, 1H), 
5.4 (m, 2H), 4.9 (br, 3H), 3.5 (dd, 2H), 2.9 (m, 1H), 1.6 (m, 
3H), 0.9-1.1 (m, 28H). 

EXAMPLE if3 

0090 Approximately 12.3 ml of diallyl amine and about 
170.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The diallylamine/water mixture temperature was adjusted to 
about 25 C. and approximately 32.5 g of PolyStep(R A-13 
was added, to give the desired ethylenically unsaturated 
amine Salt as an approximately 20% active acqueous Solution 
with a pH of about 7.0. The pH of the resulting salt solution 
may be adjusted as needed with the addition of more acid or 
amine, higher and lower pH materials may be produced as 
desired. "H NMR: 8 7.8 (m, 2H), 7.2 (m, 2H), 6.0 (m, 2H), 
5.4 (m, 4H), 5.0 (br, 2H), 3.6 (m, 4H), 1.7 (bm, 4H), 1.3 (bm, 
15H), 0.9 (bm, 6H). 

EXAMPLE if4 

0091 Approximately 12.3 ml of diallyl amine and about 
170.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 32.5 g of PolyStep(R A-17 
was added, to give the desired ethylenically unsaturated 
amine Salt as an approximately 20% active acqueous Solution 
with a pH of about 7.0. The pH of the resulting salt solution 
may be adjusted as needed with the addition of more acid or 
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amine; higher and lower pH materials may be produced as 
desired. "H NMR: 8 7.8 (m, 2H), 7.5 (m, 2H), 5.9 (m, 2H), 
5.4 (m, 4H), 4.9 (brs, 2H), 3.6 (m, 4H), 2.8 (m, 1H), 1.7 (bm, 
3H), 0.9-1.1 (m, 28H). 

EXAMPLE #5 (COMPARATIVE EXAMPLE) 
0092) Approximately 13.7 ml of propyl amine and about 
170.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The propyl amine/water mixture temperature was adjusted 
to about 25 C. and approximately 32.5g of Polystep(RA-13 
was added, to give the Saturated amine Salt as an approxi 
mately 20% active aqueous solution with a pH of about 7.0. 
The pH of the resulting Salt Solution may be adjusted as 
needed with the addition of more acid or amine, higher and 
lower pH materials may be produced as desired. "H NMR: 
& 7.8 (dd, 2HO, 7.23 (t, 2H), 4.9 (br, 2H), 2.85 (t, 2H), 1.6 
(m, 6H), 1.2 (m, 14H), 0.9 (m, 6H). The CMC, Surface 
Tension Reduction, and Effectiveness of the Surfactant are 
reported in Table I. 

EXAMPLE if6 

0093. Approximately 30.0 ml of allyl amine and about 
408.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 80.0 g of lauric acid was 
added, to give the desired ethylenically unsaturated amine 
Salt as an approximately 20% active aqueous Solution with 
a pH of about 7.0. (The carboxylic acid may be a solid at 
room temperature and can be pre-melted prior to addition to 
the amine/water mixture, for ease of handling. As an alter 
native, the carboxylic acid and water may be combined and 
heated to produce a uniform mixture, i.e., 50-60° C. for 
lauric acid, followed by addition of the unsaturated amine.) 
The pH of the resulting Salt Solution may be adjusted as 
needed with the addition of more acid or amine, higher and 
lower pH materials may be produced as desired. "H NMR: 
& 6.0 (m, 1H), 5.5 (ddt, 2H), 3.6 (m, 2H), 2.3 (t, 2H), 1.6 (br, 
2H), 1.42 (s, 5H, residual water), 1.41 (s, 3H), 1.4 (br, 18H), 
0.9 (t, 3H). 

EXAMPLE #7 (COMPARATIVE EXAMPLE) 
0094) Approximately 16.4 ml of propyl amine and about 
210.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The propyl amine/water mixture temperature was adjusted 
to about 25 C. and approximately 40.0 g of lauric acid was 
added, to give the Saturated amine Salt as an approximately 
20% active aqueous solution with a pH of about 7.0. (The 
carboxylic acid may be a Solid at room temperature and can 
be pre-melted prior to addition to the amine/water mixture, 
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for ease of handling. AS an alternative, the carboxylic acid 
and water may be combined and heated to produce a uniform 
mixture, i.e., 50-60° C. for lauric acid, followed by addition 
of the saturated amine.) The pH of the resulting salt solution 
may be adjusted as needed with the addition of more acid or 
amine, higher and lower pH materials may be produced as 
desired. "H NMR: & 5.0 (s, 3H), 3.3 (p. 2H), 2.8 (dt, 2H), 
2.25 (t, 2H), 1.6 (m, 2H), 1.3 (m, 17H), 1.0 (t, 3H), 0.9 (t, 
3H). 

EXAMPLE is 

0095 Approximately 5.1 ml of allyl amine and about 
320.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 75.0 g of CP-610 was 
added, to give the desired unsaturated amine Salt as an 
approximately 20% active acqueous Solution with a pH of 
about 7.0. (The phosphoric acid ester may be a solid at room 
temperature and can be pre-melted prior to addition to the 
amine/water mixture, for ease of handling. AS an alternative, 
the phosphoric acid ester and water may be combined and 
heated to produce a uniform mixture, followed by addition 
of the unsaturated amine.) The pH of the resulting salt 
Solution may be adjusted as needed with the addition of 
more acid or amine, higher and lower pH materials may be 
produced as desired. "H NMR: 8 7.2 (m, 2H), 6.8 (m, 2H), 
6.0 (m, 1H), 5.4 (m, 2H), 4.1 (m, 2H), 3.8 (m, 2H), 3.6 (m, 
32H), 0.4-1.8 (m, 19H). The CMC, Surface Tension Reduc 
tion, and Effectiveness of the Surfactant are reported in 
Table I. 

EXAMPLE #9 (COMPARATIVE EXAMPLE) 
0096. Approximately 5.1 ml of propyl amine and about 
320.0 g of deionized water were charged to a reaction vessel 
equipped with a means for agitation and a means for cooling. 
The allyl amine/water mixture temperature was adjusted to 
about 25 C. and approximately 75.0 g of CP-610 was 
added, to give the desired unsaturated amine Salt as an 
approximately 20% active acqueous Solution with a pH of 
about 7.0. (The phosphoric acid ester may be a solid at room 
temperature and can be pre-melted prior to addition to the 
amine/water mixture, for ease of handling. AS an alternative, 
the phosphoric acid ester and water may be combined and 
heated to produce a uniform mixture, followed by addition 
of the unsaturated amine.) The pH of the resulting salt 
Solution may be adjusted as needed with the addition of 
more acid or amine, higher and lower pH materials may be 
produced as desired. "H NMR: 8 7.2 (m, 2H), 6.8 (m, 2H), 
4.9 (s, 3H), 4.1 (m, 2H), 3.8 (m, 2H), 3.6 (m, 32H), 3.3 (t, 
2H), 2.9 (dt, 2H), 0.4-1.8 (m, 22H). The CMC, Surface 
Tension Reduction, and Effectiveness of the Surfactant are 
reported in Table I. 

TABLE I 

Surface Tension Data for Ethylenically Unsaturated Amine Salts of Sulfonic 
Acids. Carboxylic Acids and Phosphoric Acid Esters. Including Comparative Examples 

Ethylenically Unsaturated Amine 
Example # Salt 

1. Allylamine Salt of 
Dodecylbenzene Sulfonic Acid 

5 Propylamine Salt of 
(comparative) Dodecylbenzene Sulfonic Acid 

Effectiveness of Surface 
Surface Tension at CMC Tension Reduction at CMC 

CMC (mg/l) (mN/m) (mN/m) 

100.5 33.2 39.1 

480.5 31.O 41.3 
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Surface Tension Data for Ethylenically Unsaturated Amine Salts of Sulfonic 
Acids. Carboxylic Acids and Phosphoric Acid Esters. Including Comparative Examples 

Ethylenically Unsaturated Amine 
Example # Salt CMC (mg/l) 

Polystep (R) Sodium Salt of Dodecylbenzene 15 6.O 
A-16 Sulfonic Acid 
8 Allylamine Salt of Nonylphenol 31.8 

9-EO Phosphoric Acid Ester 
9 Propylamine Salt of Nonylphenol 74 

(comparative) 9-EO Phosphoric Acid Ester 

EXAMPLE if 10 

Emulsion Polymerization with PolyStep A-17 Allyl 
Amine Salt 

0097. An emulsion polymerization kettle equipped with a 
nitrogen inlet, a heating means, and an agitation means, is 
charged with 250 g of water and 8.13 g of PolyStep A-17 
allyl amine salt. The mixture is heated to approximately 85 
C. Approximately 17 g of a 4% aqueous ammonium per 
Sulfate Solution (i.e. initiator Solution) is added and approxi 
mately 75 g of monomer Solution is added while mixing, the 
monomer solution comprising 48% butyl acrylate, 49% 
methyl methacrylate and 3% methacrylic acid. After mixing 
for 15 minutes, 298g of monomer Solution is added over 2.5 
hours. After monomer solution addition is complete, 67 g of 
initiator solution and 75 g of PolyStep A-17 allyl amine salt, 
in 35 g of water, are added Separately and concurrently, over 
2 hours. The resulting mixture is agitated at 85 C. for 
another hour followed by discharging the reactor to give an 
all acrylic latex with the following properties: Viscosity: 50 
centipoise; pH: 6.4; Solids: 45.6(actual), 46.7(theoretical); 
Particle Size: 115. 

0.098 From the foregoing, it will be appreciated that 
although Specific embodiments of the invention have been 
described herein for purposes of illustration, various 
embodiments may be made without deviating from the Spirit 
or Scope of the invention. 

What is claimed: 
1. A polymerizable, Surface active agent comprising 

wherein the polymerizable, Surface active agent is a Salt or 
quaternary nitrogen compound comprising: 

a) at least one acid, wherein the acid is a Sulfonic acid, a 
carboxylic acid, or a phosphoric acid, or a mixture 
thereof; and 

b) at least one nitrogenous base, wherein the nitrogenous 
base contains at least one nitrogen atom and at least one 
ethylenically unsaturated moiety; 

wherein the polymerizable, Surface active agent is a Salt 
or quaternary nitrogen compound. 

2. A polymerizable, Surface active agent according to 
claim 1, wherein the acid is a Sulfonic acid, a polysulfonic 
acid, a Sulfonic acid of an oil, a paraffin Sulfonic acid, a 
lignin Sulfonic acid, a petroleum Sulfonic acid, an olefin 
Sulfonic acid, a polyolefin Sulfonic acid, a polyolefin 
poly Sulfonic acid, a carboxylic acid, a polycarboxylic acid, 

Effectiveness of Surface 
Surface Tension at CMC Tension Reduction at CMC 

(mN/m) (mN/m) 
35.O 37.3 

3O.O 42.3 

31.5 40.8 

a phosphoric acid, a polyphosphoric acid, a phosphinic acid, 
or a polyphosphinic acid, or a mixture thereof. 

3. A polymerizable, Surface active agent according to 
claim 1, wherein the nitrogenous base is allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine, allyldimethyl amine, methyl 3-amino crotonate, 
3-amino crotononitrile, 3-amino-1-propanol vinyl ether, 
2-(dimethylamino)ethyl acrylate, or 1,4-diamino-2-butene 
or a mixture thereof. 

4. A polymerizable, Surface active agent according to 
claim 3, wherein the nitrogenous base is allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine or 2-(dimethylamino)ethyl acrylate, or a mixture 
thereof. 

5. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

(R)-Ar(SOM) 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
Ar is a phenyl, polyphenyl, napthyl, polynapthyl, 
Styryl, or polystyryl group, or a mixture thereof; 
wherein M is a conjugate acid of the nitrogenous base; 
wherein n=1-5 and m=1-8; and wherein the total num 
ber of carbon atoms represented by (R) is at least 5. 

6. A polymerizable, Surface active agent according to 
claim 5, wherein R is a Saturated or unsaturated hydrocar 
bon group having from about 6-24 carbon atoms, wherein Ar 
is a phenyl; wherein M is a conjugate acid of the nitrog 
enous base, the nitrogenous base Selected from the group 
consisting of allyl amine, diallyl amine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof; and wherein 
n=1 and m=1. 

7. A polymerizable, Surface active agent according to 
claim 6, which is of the formula: 

CH3(CH2)1 21 ) ()- so-NH1N1 
R 

wherein n1 =4-18; and wherein R' is hydrogen or saturated or 
unsaturated hydrocarbon group having from about 1-8 car 
bon atoms. 



US 2003/O149119 A1 

8. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

(R)-Ar(SOM)-O-Ar(SOM)- 
(R2)2 

wherein R and R2 are independently hydrogen, or Satu 
rated or unsaturated hydrocarbon groups having from 
about 1-24 carbon atoms, wherein Ar is a phenyl, 
polyphenyl, napthyl, polynapthyl, Styryl, or polystyryl 
group, or a mixture thereof, wherein M' is a conjugate 
acid of the nitrogenous base; wherein n1 and n2 are 
independently 0-5, provided that n1 and n2 are not both 
equal to Zero; and wherein m1 and m2 are indepen 
dently 0-8, provided that m1 and m2 are not both equal 
to Zero. 

9. A polymerizable, Surface active agent according to 
claim 8, wherein R is hydrogen and R2 is a Saturated or 
unsaturated hydrocarbon group having from about 6-24 
carbon atoms; wherein Ar is phenyl; wherein M is a 
conjugate acid of the nitrogenous base, the nitrogenous base 
Selected from the group consisting of allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine or 2-(dimethylamino)ethyl acrylate, and mixtures 
thereof, wherein n1 =4 and n2=1, and wherein m1 and m2 
both equal one. 

10. A polymerizable, Surface active agent according to 
claim 8, wherein R and R2 are independently Saturated or 
unsaturated hydrocarbon groups having from about 6-24 
carbon atoms; wherein Ar is phenyl, wherein M is a 
conjugate acid of the nitrogenous base, the nitrogenous base 
Selected from the group consisting of allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine, or 2-(dimethylamino)ethyl acrylate, and mixtures 
thereof, wherein n1 and n2 both equal one; and wherein m1 
and m2 both equal one. 

11. A polymerizable, Surface active agent according to 
claim 10, which is of the formula: 

CH3(CH2) /E o (CH2)CH3 

O 

SO'NH SO'NH 

wherein n and n' are independently 4-18; and wherein R' and 
R" are independently hydrogen, methyl, ethyl or propyl. 

12. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

R-CH(SOM")COR 

wherein R and R2 are independently Saturated or unsat 
urated hydrocarbon groups having from about 1-24 
carbon atoms; and wherein M is a conjugate acid of 
the nitrogenous base. 

13. A polymerizable, Surface active agent according to 
claim 12, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, wherein 
R is methyl, ethyl, or propyl, or a mixture thereof; and 
wherein M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 

12 
Aug. 7, 2003 

amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. 

14. A polymerizable, Surface active agent according to 
claim 13, which is of the formula: 

CH OCH 

lost 1\1 3 

wherein n=3-18. 

15. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

R-CH(SOM)COM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 3-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base. 

16. A polymerizable, Surface active agent according to 
claim 15, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 
amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. 

17. A polymerizable, Surface active agent according to 
claim 16, which is of the formula: 

on 1 Na1 3 

lost 1\1 3 

CH 

wherein n=3-18. 

18. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

wherein R and R are independently Saturated or unsat 
urated hydrocarbon groups having from about 1-24 
carbon atoms, wherein R is methyl or hydrogen; 
wherein n=1-100; and wherein M is a conjugate acid 
of the nitrogenous base. 

19. A polymerizable, Surface active agent according to 
claim 18, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 4-24 carbon atoms; R is 
methyl or hydrogen; R is methyl, ethyl, or propyl, and 
mixtures thereof; M' is a conjugate acid of the nitrogenous 
base, the nitrogenous base Selected from the group consist 
ing of allyl amine, diallyl amine, triallyl amine, methallyl 
amine, N-methyl N-allyl amine, or 2-(dimethylamino)ethyl 
acrylate, and mixtures thereof, and wherein n=1-100. 
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20. A polymerizable, Surface active agent according to 
claim 21, which is of the formula: 

3 

wherein n1=2-18; and wherein n2=1-20. 
21. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 
R-(SOM") 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 6-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base. 

22. A polymerizable, Surface active agent according to 
claim 21, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 
amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. 

23. A polymerizable, Surface active agent according to 
claim 22, which is of the formula: 

1N41 CH3(CH2)SOs 3 

wherein n=5-17. 
24. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 

RCO(CH),CH(SOM")CO.R., 

wherein R and R2 are independently Saturated or unsat 
urated hydrocarbon groups having from about 1-24 
carbon atoms; wherein n=0-10; and wherein M" is a 
conjugate acid of the nitrogenous base. 

25. A polymerizable, Surface active agent according to 
claim 24, wherein R and R are independently Saturated or 
unsaturated hydrocarbon groups having from about 1-24 
carbon atoms, wherein n=1-6, and wherein M is a conju 
gate acid of the nitrogenous base, the nitrogenous base 
Selected from the group consisting of allyl amine, diallyl 
amine, triallyl amine, methallyl amine, N-methyl N-allyl 
amine, or 2-(dimethylamino)ethyl acrylate, and mixtures 
thereof. 

26. A polymerizable, Surface active agent according to 
claim 25, which is of the formula: 

CHO 
O(CH2)(CH3 

O SO3 +NH 1Na 3 

wherein n1 =0-17 
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27. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

RCO(CH)SOM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
n=1-10; and wherein M is a conjugate acid of the 
nitrogenous base. 

28. A polymerizable, Surface active agent according to 
claim 27, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, wherein 
n=1-5; and wherein M is a conjugate acid of the nitrog 
enous base, the nitrogenous base Selected from the group 
consisting essentially of allyl amine, diallyl amine, triallyl 
amine, methallyl amine, N-methyl N-allylamine, or 2-(dim 
ethylamino)ethyl acrylate, or a mixture thereof. 

29. A polymerizable, Surface active agent according to 
claim 28, which is of the formula: 

O 

"---- 1-4 3 

wherein n1=2-18. 
30. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
Ar is a phenyl, polyphenyl, napthyl, polynapthyl, 
Styryl, or polystyryl group, and mixtures thereof; 
wherein R' is methyl or hydrogen; wherein M' is a 
conjugate acid of the nitrogenous base; wherein n=1-4, 
wherein the total number of carbon atoms represented 
by (R), is at least 5; and wherein m=0-100. 

31. A polymerizable, Surface active agent according to 
claim 30, wherein, R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, wherein 
Ar is phenyl; wherein M is a conjugate acid of the nitrog 
enous base, the nitrogenous base Selected from the group 
consisting of allyl amine, diallyl amine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof, wherein n=1; 
and wherein m=0-100. 

32. A polymerizable, Surface active agent according to 
claim 31, which is of the formula: 

N-n so 1. CH in OT 

N1\41 3 

wherein n1=5-18; and wherein n2=0-20. 
33. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
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R" is methyl or hydrogen; wherein n=0-100; and 
wherein M is a conjugate acid of the nitrogenous base. 

34. A polymerizable, Surface active agent according to 
claim 33, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein n=0-100; and wherein M" 
is a conjugate acid of the nitrogenous base, the nitrogenous 
base Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-methyl 
N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and mix 
tures thereof. 

35. A polymerizable, Surface active agent according to 
claim 34, which is of the formula: 

CH3(CH2)1OSOs 1N41 

wherein n1=5-18. 
36. A polymerizable, Surface active agent according to 

claim 34, which is of the formula: 

O SO 

CH3(CH3), 1. N-or 3 N1)-1 

wherein n1=5-18; and wherein n=1-20. 
37. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 
R.COM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 4-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base. 

38. A polymerizable, Surface active agent according to 
claim 37, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base, the 
nitrogenous base Selected from the group consisting of allyl 
amine, diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allyl amine, or 2-(dimethylamino)ethyl acrylate, and 
mixtures thereof. 

39. A polymerizable, Surface active agent according to 
claim 38, which is of the formula: 

3 

wherein n=5-18. 
40. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 
RCONCR)(CH2)COM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl, ethyl, propyl or hydrogen; wherein M' is 
a conjugate acid of the nitrogenous base; and wherein 
n=1-10. 

41. A polymerizable, Surface active agent according to 
claim 42, wherein M is a conjugate acid of the nitrogenous 
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base, the nitrogenous base Selected from the group consist 
ing of allyl amine, diallyl amine, triallyl amine, methallyl 
amine, N-methyl N-allyl amine, or 2-(dimethylamino)ethyl 
acrylate, and mixtures thereof, wherein R' is methyl, ethyl, 
propyl or hydrogen; and wherein n=2-5. 

42. A polymerizable, Surface active agent according to 
claim 41, which is of the formula: 

O 

2 CH - CO 'NH1nea 
n1 ~ 

wherein n1=2-18. 

43. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

RCONCR)(CH), SOM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl, ethyl, propyl or hydrogen; wherein M' is 
a conjugate acid of the nitrogenous base; and wherein 
n=1-10. 

44. A polymerizable, Surface active agent according to 
claim 41, wherein M is a conjugate acid of the nitrogenous 
base, the nitrogenous base Selected from the group consist 
ing of allyl amine, diallyl amine, triallyl amine, methallyl 
amine, N-methyl N-allyl amine, or 2-dimethylamino)ethyl 
acrylate, and mixtures thereof, wherein R' is methyl, ethyl, 
propyl or hydrogen; and wherein n=2-5. 

45. A polymerizable, Surface active agent according to 
claim 44, which is of the formula: 

wherein n1=2-18. 

46. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein n=0-100; wherein 
M" is a conjugate acid of the nitrogenous base. 

47. A polymerizable, Surface active agent according to 
claim 46, wherein R is a Saturated or unsaturated hydro 
carbon group having from about 6-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein M is a conjugate acid of 
the nitrogenous base, the nitrogenous base Selected from the 
group consisting of allyl amine, diallylamine, triallylamine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dimethy 
lamino)ethyl acrylate, and mixtures thereof; and wherein 
n=0-100. 
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48. A polymerizable, Surface active agent according to 
claim 47, which is of the formula: 

O 

CH O SO 1n21 Ya-1 --- *NH 21 

wherein n1=5-17; and wherein n=0-20. 
49. A polymerizable, Surface active agent according to 

claim 1, which is of the formula: 
RO(PO, M", 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, phenyl, 
polyphenyl, napthyl, polynapthyl, Styryl, or polystyryl 
group, an alkyl/alkoxylate Substituted phenyl, an alkyl/ 
alkoxylate Substituted or poly-Substituted polyphenyl, 
an alkyl/alkoxylate Substituted or poly-Substituted 
napthyl, an alkyl/alkoxylate Substituted or poly-SubSti 
tuted polynapthyl, an alkyl/alkoxylate Substituted or 
poly-Substituted Styryl, or an alkyl/alkoxylate Substi 
tuted or poly-Substituted polystyryl group, and mix 
tures thereof, wherein M" is a conjugate acid of the 
nitrogenous base; wherein X=1 or 2, and wherein y=1 
or 2. 

50. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein M" is a conjugate 
acid of the nitrogenous base, the nitrogenous base 
Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allylamine, or 2-(dimethylamino)ethyl acrylate, 
and mixtures thereof, m=-100; wherein n=1 or 2; 
wherein p=2 or 3; wherein x=1 or 2; and wherein y=1 
or 2. 

51. A polymerizable, Surface active agent according to 
claim 1, which is of the formula: 

(R), ArO(CH-CH(R')O), P(O). My 
wherein R is a Saturated or unsaturated hydrocarbon 

group having from about 1-24 carbon atoms, wherein 
Ar is phenyl, wherein R' is methyl or hydrogen; 
wherein M is a conjugate acid of the nitrogenous base, 
the nitrogenous base Selected from the group consisting 
of allyl amine, diallyl amine, triallyl amine, methallyl 
amine, N-methyl N-allyl amine, or 2-(dimethylamino 
)ethyl acrylate, and mixtures thereof, wherein n=1-4; 
wherein m=0-100; wherein q=1 or 2; wherein p=2 or 3; 
wherein x=1 or 2; and whereiny=1 or 2. 

52. An aqueous, Surface active Solution, comprising: 
a) a polymerizable, Surface active agent, comprising: 

1. at least one acid, wherein the acid is a Sulfonic acid, 
a carboxylic acid, or a phosphoric acid, or a mixture 
thereof, and 

2. at least one nitrogenous base, wherein the nitrog 
enous base contains at least one nitrogen atom and at 
least one ethylenically unsaturated moiety; 
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wherein the polymerizable, Surface active agent is a Salt 
or quaternary nitrogen compound; and 

b) water. 
53. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

(R)-Ar(SOM) 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
Ar is a phenyl, polyphenyl, napthyl, polynapthyl, 
Styryl, or polystyryl group, or a mixture thereof; 
wherein M is a conjugate acid of the nitrogenous base; 
wherein n=1-5 and m=1-8; and wherein the total num 
ber of carbon atoms represented by (R) is at least 5; 
and 

b) water. 
54. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

wherein R and R are independently hydrogen, or 
Saturated or unsaturated hydrocarbon groups having 
from about 1-24 carbon atoms, wherein Ar is a phenyl, 
polyphenyl, napthyl, polynapthyl, Styryl, or polystyryl 
group, or a mixture thereof, wherein M is a conjugate 
acid of the nitrogenous base; wherein n1 and n2 are 
independently 0-5, provided that n1 and n2 are not both 
equal to Zero; and wherein m1 and m2 are indepen 
dently 0-8, provided that m1 and m2 are not both equal 
to Zero; and 

b) water. 
55. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

R-CH(SOM)COR 
wherein R and R2 are independently Saturated or 
unsaturated hydrocarbon groups having from about 
1-24 carbon atoms; and wherein M is a conjugate acid 
of the nitrogenous base, and 

b) water. 
56. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

R-CH(SOM)COM" 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 3-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base; 
and 

b) water. 
57. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

R-CH(SOM)C(O)C(CH-CH(R)O).R., 
wherein R and R2 are independently Saturated or 
unsaturated hydrocarbon groups having from about 
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1-24 carbon atoms, wherein R' is methyl or hydrogen; 
wherein n=1-100; and wherein M' is a conjugate acid 
of the nitrogenous base, and 

b) water. 
58. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

R-(SOM") 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 6-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base; 
and 

b) water. 
59. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

RCO(CH),CH(SOM)CO.R., 
wherein R and R2 are independently Saturated or 
unsaturated hydrocarbon groups having from about 
1-24 carbon atoms; wherein n=0-10; and wherein M is 
a conjugate acid of the nitrogenous base; and 

b) water. 
60. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 
RCO(CH)SOM" 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
n=1-10; and wherein M' is a conjugate acid of the 
nitrogenous base; and 

b) water. 
61. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

(R)-Ar-O(CH-CH(R')O)(SOM") 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
Ar is a phenyl, polyphenyl, napthyl, polynapthyl, 
Styryl, or polystyryl group, and mixtures thereof; 
wherein R' is methyl or hydrogen; wherein M' is a 
conjugate acid of the nitrogenous base; wherein n=1-4, 
wherein the total number of carbon atoms represented 
by (R), is at least 5; and wherein m=0-100; and 

b) water. 
62. An acqueous, Surface active Solution, according to 

claim 52, comprising: 

a) a polymerizable, Surface active agent of the formula: 
RO(CHCH(R')O)(SOM") 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein n=0-100; and 
wherein M is a conjugate acid of the nitrogenous base; 
and 

b) water. 
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63. An acqueous, Surface active Solution, according to 
claim 52, comprising: 

a) a polymerizable, Surface active agent of the formula: 
R.COM" 

wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 4-24 carbon atoms, and 
wherein M is a conjugate acid of the nitrogenous base; 
and 

b) water. 
64. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

RCONCR)(CH2)CO, M" 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl, ethyl, propyl or hydrogen; wherein M' is 
a conjugate acid of the nitrogenous base; and wherein 
n=1-10; and 

b) water. 
65. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

RCONCR)(CH), SOM" 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl, ethyl, propyl or hydrogen; wherein M is 
a conjugate acid of the nitrogenous base; and wherein 
n=1-10; and 

b) water. 
66. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

RO(CHCH(R')O)COCHSO, M" 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein n=0-100; wherein 
M" is a conjugate acid of the nitrogenous base; and 

b) water. 
67. An acqueous, Surface active Solution, according to 

claim 52, comprising: 
a) a polymerizable, Surface active agent of the formula: 

RO(PO)* M", 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, phenyl, 
polyphenyl, napthyl, polynapthyl, Styryl, or polystyryl 
group, an alkyl/alkoxylate Substituted phenyl, an alkyl/ 
alkoxylate Substituted or poly-Substituted polyphenyl, 
an alkyl/alkoxylate Substituted or poly-Substituted 
napthyl, an alkyl/alkoxylate Substituted or poly-SubSti 
tuted polynapthyl, an alky/alkoxylate Substituted or 
poly-Substituted Styryl, or an alkyl/alkoxylate Substi 
tuted or poly-Substituted polystyryl group, and mix 
tures thereof, wherein M" is a conjugate acid of the 
nitrogenous base; wherein X=1 or 2, and wherein y=1 
or 2, and 

b) water. 
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68. An acqueous, Surface active Solution, according to 
claim 52, comprising: 

69. An acqueous, Surface active Solution, according to 
claim 52, comprising: 

a) a polymerizable, Surface active agent of the formula: 
a) a polymerizable, Surface active agent of the formula: 

|RO(CH-CH(R)O), P(O). M', 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
R" is methyl or hydrogen; wherein M is a conjugate 
acid of the nitrogenous base, Selected from the group 
consisting of allyl amine, diallyl amine, triallyl amine, 
methallyl amine, N-methyl N-allyl amine, or 2-(dim 
ethylamino)ethyl acrylate, and mixtures thereof; 
wherein m=0-100; wherein n=1 or 2; wherein p=2 or 3; 
wherein X=1 or 2, and wherein y=1 or 2, and 

b) water. 

(R), ArO(CH-CH(R')O), P(O), M", 
wherein R is a Saturated or unsaturated hydrocarbon 
group having from about 1-24 carbon atoms, wherein 
Ar is phenyl, wherein R' is methyl or hydrogen; 
wherein M is a conjugate acid of the nitrogenous base, 
Selected from the group consisting of allyl amine, 
diallyl amine, triallyl amine, methallyl amine, N-me 
thyl N-allylamine, or 2-(dimethylamino)ethyl acrylate, 
and mixtures thereof, wherein n=1-4, wherein m=0- 
100; wherein q=1 or 2; wherein p=2 or 3; wherein x=1 
or 2; and wherein y=1 or 2; and wherein the number of 
carbon atoms represented by (R), is at least about 5 
when m=0 and q=1; and 

b) water. 


