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ABSTRACT

Water pollution, which is caused by surfactants, i1s increased by insolubility and excessive uses of
detergents., The detergency properties of nine kinds of amphoteric surfactants derived from imidazoline
were investigated and compared with sodium lauryl sulfats(SLS) of petrochemical surfactant by using
detergent formulations. Several physico—chemical properties were measured to investigate the effec-
tive factors on detergency.

From the comparision of these compounds with SLS, it was found that 1-(2-hydroxyethyl)—1-
(3-sulfonatedpropyl) ~2—undecyl-2—-imidazolinum [ IV] has the most outstnading characteristics of
detergency and various fundamental properties. Therefore, this result is expected to do its environmen-
tal stability as a nonpolluting detergent.

Detergency process of surfactants were discussed in relation to physico—chemical treatments. Per-
formance improvement on detergency is made work of adhesion to soil as small as possible., Therefore

these results show that contamination is easily removed and industrial applications may be respected.
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[ I]:Sodium N~[N’—(2-carboxyethyl)-N"-
(2—hydroxyethyl)aminoethyl ]
dodecanoyl amide

: Sodium N-[N’~(2-carboxyethyl)
aminoethyl ]-N-(2—-hydroxyethyl)

L]

dodecanoyl amide
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[M]; Sodium N-[N'—(2~carboxyethyl) -N'-
(2—-carboxyethyl)aminoethy! ]
dodecanoyl amide

[IV]:1-(2-hydroxyethyl)-1-
(3—sufonatedpropyl)
~-2~-undecyl-2-1midazolinum

[ V]1:1-(2-sulfatdethyl)
—1-methyl-2—-undecyl-2-imidazolinum

[VI];1-dioxylethylene methyl sulfonated
—1-methyl-2-undecyl -2—imidazolinum

[VI]:N-[N'-(2-hydroxy ethyl-N"-(3-
sulfonatedpropyl)ammonio Jethyl
dodecanoyl amude

[Vl ] ; Mono Sodium N-[N’—(2—hydroxyethyl)
~N’~disulfonatedpropyl émmonio]ethyl
dodecanoyl amide

[IX]; N-[N'-(2-hydroxyethl-N"—(2-hy-
droxyethyl-N’-(3-sulfonated propyl)

ammonio Jethyl dodecanoyl amide
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R : reflectance
K : extinction coefficient
S : scattering coefficiant
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Fig. 1. Apparatus for the detergency (Terg—0-Tometer).
A I Thermo controller, B : Timer
C : Agitator D : Washing tank
E : Holder F : Slide glass
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Fig. 2. Detergency for artificial soil(cotton) at 25°C.

Concn. of surfactant . IR : 200, N : 300ppm
Liqure ratio : 30% Na:COs: 135ppm
Water hardness : 54ppm{(CaCQOs) Silicate : 135ppm

{ 1]:Sodium N-[N"-(2-carboxyethyl)-N’-(2-hydroxyethyl)aminoethyl ] dodecanoyl amide

{ ]:Sodium N-{N’'-(2-carboxyethyl)aminoethyl]-N-(2-hydroxyethyl) dodecanoyl amide

(@] : Sodium N-[N’-(2-carboxyethyl) -N’~ (2-carboxyethyl) aminoethyl] dodecanoyl amide

[IV]:1-(2-hydroxyethyl) —1-(3-sulfonatedpropyl) -2~ undecyl -2 —-imidazolinum

[ V]1:1-(2-sulfatedethyl) —1—-methyl—-2-undecyl -2-1imidazolinum

[ V1] :1-dioxylethylene methyl sulfbnated-l-—methyl—z—undecyl —2-imidazolinum

(V1] : N-[N’-(2-hydroxy ethyl-N’-(3-sulfonatedpropyl) ammonio Jethyl dodecanoyl amide

[Vl] : Mono sodium N-[{N'-(2-hydroxyethyl) ~N’~disulfonatedpropyl ammonio ] ethyl dodecanoyl amide

[X]:N-[N"-(2-hydroxyethl~N’-(2~hydroxypropyl-N’— (3—sulfonated propyl) ammonio] ethyl dode-
canoyl amide

SLS : Sodium lauryl sulfate
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Fig. 3. Detergency for artificial soil(PE/cotton) at 25°C.

Concn. of sufractant ; M ; 200, N : 300ppm
Liqure ratio : 30% NazCOz : 135ppm
Water hardness : 54ppm(CaCQs)  Silicate : 135ppm
[ 11:Sodium N~[N"~(2-carboxyethyl)-N"-(2- hydroxyethyl)aminoethyl ] dodecanoyl amide
[ O ]:Sodium N-{N"-(2-carboxyethyl )aminoethyl ]-N- (2—-hydroxyethyl) dodecanoyl amide
[} :Sodium N-[N’'-(2~carboxyethyl) -N’~(2~carboxyethyl) aminoethyl] dodecanoyl amide
[ IV]:1-(2-hydroxyethyl) —1-(3—-sulfonatedpropyl) -2 -undecyl —~2-imidazolinum
[ V]:1-(2-sulfatedethyl) ~1-methyl-2-undecyl ~2-imidazolinum
[ VI ]:1-dioxylethylene methyl sulfonated-1-methyl—2- undecyl—2-imidazolinum
[M]; N-[N’-(2-hydroxy ethyl-N’—(3—sulfonatedpropyl) ammonio Jethyl dodecanoyl amide
[Vl ] : Mono sodium N~[N’"-(2-hydroxyethyl) -N‘—disulfonatedpropyl ammonio Jethyl dodecanoyl amide
[X1:N-[N"~(2-hydroxyethl-N’'- (2-hydroxypropyl-N’~(3-sulfonated propyl) ammonio] ethyl dode~-
canoyl amide
SLS : Sodium lauryl sulfate
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Fig. 4. Effect of liquor ratio on detergency onto arti-
ficial soil at 25°C.

Water hardness : 54ppm(CaCQs),
Surfactant : 270ppm, Na2C0s: 135ppm
Silicate : 135ppm

O : 1-(2~hydroxyethyl) —1-(3—sulfonatedprop-
yl)—-2-undecyl~2-imidazolinum[ IV ]

@ : SLS(sodium lauryl sulfate) |

[}:N-[N’-(2-hydroxyethyl-N"~(2—-hydroxypr-
opyl—N’"~(3~sulfonatedpropyl)ammonio ] eth-
yl dodecanoyl amide[ IX ]

A 2 Sodium N~[N’-(2~carboxyethyl)aminoethy-
11-N~(2-hydroxyethyl)dodecanoyl amide[ 1]
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Fig. 5. Adsorption of surfactant onto particle soil at
25°C.

Clay : 0.4%, NazCOs: 170ppm

O :1-(2-hydroxyethyl) —1-(3-sulfonatedprop-
y1) —2~undecyl—-2-imidazolinuml[ IV ]

@ : SLS(sodium lauryl sulfate)

O : N-IN"-(2-hydroxyethyl-N’-(2-hydroxypr-
opyl~N’~(3-sulfonatedpropyl)ammonio ] eth-
yl dodecanoyl amide{ X ]

A :Sodium N-[N’-(2-carboxyethyl)aminoethy-
1]-N-(2-hydroxyethyl)dodecanoyl amide[]I]
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Fig. 6. Effect of surfactants on the Zeta-—potential of
oily soil at 25°C.

Artificial oily soil : 0.04 Wt %,

Potential gradient : 10mV/cm

O :1-(2-hydroxyethyl) —1-(3~sulfonatedprop-
yl) —2—undecyl -2—imidazolinum[ IV ]

® : SLS(sodium lauryl sulfate)

]: N-[N’-(2-hydroxyethyl-N’"-(2-hydroxypr-
opyl—N’"—-(3-sulfonatedpropy!)ammonio ] eth-
yl dodecanoyl amide[ IX ]

A :Sodium N-{N’—(2-carboxyethyl)aminoethy-
11-N-(2-hydroxyethyl)dodecanoyl amide[II]
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Fig. 7. Solubilizing capacity of surfactants for oleic
acid at 25°C.
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Fig. 8. Emulsification of artificial oily soil by surfacta-
nts at 25°C.
Artificial oily soil : 0.2wt%, NazCOs: 170ppm

O : 1-(2-hydroxyethyl) —~1-(3—sulfonatedprop-
y1) —2—undecyl-2—-imidazolinum[ IV ]

@ : SLS(sodium lauryl sulfate)
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1]1-N-(2~hydroxyethyl)dodecanoyl amide[II}
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