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Changes in surface properties and detergency of surfactant mixtures were investigated in
order to study the optimum mixing ratio of anionic and nonionic surfactants by measuring
surface tension, interfacial tension, suspendability, and emulsification as a function of mixing
ratio. Also, surface tension and detergency of the surfactant mixtures were determined with
the increase of water-hardness or temperature.

The results were as follows: the addition of NPE to anionic surfactant solutions (LAS or
SDS) by 0.1 mole fraction remarkably decreased sudaée tension. NPE (n=15)/anionic
surfactant mixtures showed a synergistic effect in lowering interfacial tension and
emulsification, but NPE (n=7.5)/anionic surfactant mixtures did not. In suspension stability,
however, synergism appeared when LAS or SDS was mixed with both of NPE’s, With respect
to the hydrophile of NPE, NPE (n=15) was more effective than NPE (n=7.5) in improving
suspension stability. )

Detergency of LAS/NPE mixture changed almost linearly with mixing ratio, but that of
SDS/NPE mixture increased remarkably by the addition of 0.1 or 0.2 mole fraction of NPE
at all temperatures. As the temperature increased, surface tension of surfactant mixtures
decreased and detergency was improved, but their synergistic effect decreased.

In hard water, the mixtures showed better detergency than single surfactant solutions.
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Fig. 1. (a) Surface tension of mixed surfactant
solutions vs. mole fraction of NPE in the mix-
ture for various EQ chain lengths (LAS/NPE).
surfactant conc.: 10~* M//
temperature: 20°C

WMEKRLEE

I &= & 0f
L AHE4x ¢t oo g FHEE

20l AP A< LAS wl SDSe} uje]e Al gk
AAel NPE(n=7.5, 10, 15, 18) Eg-gole] Faiz
HL IX10M/! s=2 g0 we} &qslele
® 2 ZAF Fig. 1o vehiiglel, 20T Ald g4
A Gello] Faixled e SDSr} LASY o 30 NPE&
< ethylene oxide®] ¥-7}2-4(n) 7} 7.5004 15714 &
A4717t weldle] wal Eeizlge] &Hr)sbgich
SDS/NPE &3 4fe] Exi#ta 2 Asjiuwd, NPEe]
TEE 185 EdAeo] P4 £ 248
0.12 43w} Yol e guigafo] 2A 7hislo] v
ol AdYAAE £33 Hrpstas £43 vel L A
HBAA EwdAEo sl e 24 9ok
LAS/NPE E4r8aie] ¥wa3e LASE 7 NPE
49l F2e 1A}, NPE(n=18)% a9 g
LAS/NPE &% -44of4] NPEe] &84g-e] 0.1 o
T4 LASEdol vls] Twdaledo] ¥As hash=
g wgich

50

45

409

35

30

Surface tension(dyn/cm)

25+

20 A 1 A L 'y L i 1
0 0.2 0.4 0.6 0.8 1

Mole Fraction of NPE in the mixture
~&—n=75 —o-n=10 —w—n=15 —e—n=18 l

Fig. 1. (b) Surface tension of mixed surfactant
solutions vs. mole fraction of NPE in the mix-
ture for various EO chain lengths (SDS/NPE).
surfactant conc.; 10-? M//
temperature: 20C
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Fig. 2. (a) Surface tension of mixed surfactant solu-
tions vs. mole fraction of NPE in the mixture at
various temperatures (SDS/NPE (n=17.5)).
surfactant conc.: 107*M//
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Fig. 2. (b) Surface tension of mixed surfactant solu-
tions vs. mole fraction of NPE in the mixture
for various EQ chain moles (SDS/NPE (n=15)).
surfactant conc.: 107*M//
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Fig. 3. Interfacial tension between mixed surfactant
solutions and oleic acid vs. mole fraction of

NPE in the mixture.
surfactant conc.: 107* M//
temperature: 20C
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Fig. 5. (a) Suspension stability of mixed surfactant
solutions vs. mole fraction of NPE in the mix-
ture (LAS/NPE),
surfactant conc.: 107* M//
temperature: 20C
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Fig. 5. (b) _Suspi;nsion stability of mixed surfactant
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