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Abstract

In order to study the effect of surfactants on the soil removal, the dispersion and polar
force components of surface tension for surfactant solutions (such as LAS, AS, AOS, AES,
AE) were calculated using extended Fowkes equation. The contact angles on paraffin and
surface tension of surfactant solutions were measured.

Cmcs of LAS, AS, AES and AE were below the concentration of 0.05%, but the cmc of AOS
was between 0.05% and 0.1%. The surface tension of AE was lowest but the dispersion force
component was greastest. Total surface tension of every mixed anionic surfactant was lower
than that of single surfactants, and the dispersion force components were almost decreased.

The addition of sodium carbonate to the sufactant solutions decreased the surface tension,

and the surface tensions of surfactant solutions were lowered after washing.
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Table 1. Surface tension of paraffin
A AlEeief drdge] At #73 Fowkes 4] Surf}}fé?&nSlon 01?7;17(;;;1;77(;7)”:“ ”:;23 Oidiyr;eg/;;l
of ofsl +-3}7] 9i3te] 40°C o4 #H&-F dodecane ™ Contact angle of dodecane on paraffin  16.1°
paraffin ¢ ¥ ui#ed 2 Table 13} o}, burface tension of paraffin (ys% 22.1 dyne/cm

Table 2 Contact ang]es on paraffm and burface tension components of %urfactant solutlons (0.05%)

5 7? 71p

Surfactant n n*/n
(°) yne/cm) (dyne/cm) dyne/cm

LAS 72.8 22.9 11.8 34.7 0.659
AOS 89.5 21.9 17.0 38.9 0.563
AES 73.7 26.2 1.4 37.6 0.697
AS 84.1 17.0 18.1 35.1 0.483
AE 39.2 28.2 -0.5 27.7 1.019
LAS80 : AOS20 79.0 15.8 15.6 31.4 0.504
50 50 79.3 16.3 15.7 32.0 0.509
LAS80 : AES20 69.0 23.4 10.1 33.5 0.699
50 : 50 75.8 20.0 13.8 33.8 0.593
LAS80 : AS20 73.5 20.6 12.6 33.2 0.619
50 . 50 82.1 15.2 17.0 32.2 0.471
AS80 : AES20 80.9 15.8 16.5 32.3 0.490
50 : 50 79.7 18 .4 15.8 34.2 0.538
LAS80 : AE20 63.8 24 4 7.8 32.2 0.757
.9 22.3 9.2 31.5 0.706
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Table 3. Contact angles on paraffin and surface tension components of surfactant solutions (0.2%)

. 0 n n’ 7
Surfactant ) (dyne/cm) (dyne/cm) (dyne/cm) n'/n
LAS 69.2 25.0 9.7 34.7 0.721
AOS 75.9 21.2 13.6 34.8 0.609
AES 75.9 25.3 12.7 38.0 0.665
AS 73.6 24.5 11.8 36.3 0.675
AE 40.0 27.9 0.2 28.1 0.991
LAS80 : AOS20 66.8 25.9 8.4 34.3 0.754
50 50 67.5 25.2 8.9 34.1 0.738
LAS80 © AES20 72.2 22.6 11.6 34.2 0.660
50 : 50 70.5 24.0 10.5 34.5 0.695
LAS80: AS20 68.8 24.8 9.6 34.4 0.722
50 : 50 72.8 19.7 12.5 32.2 0.612
AS80 1 AES20 72.1 24.2 11.2 35.4 0.684
50 50 75.1 23.2 12.8 36.0 0.643
LAS80: AE20 62.4 25.1 7.1 32.2 0.780
50 ¢ 50 58.4 26.1 5.4 315 0.828
50 50
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Fig. 2. Surface tension components of surfactant solutions (0.05%)
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Fig. 3. Surface tension components of surfactant solutions (0.2%)
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Table 4. Contact angles on paraffln and surface tension Lomponents of wabhmg llquors (() 05%)

r

3

Q i
N
< b

9 7«‘ 7 7

Surfactants
uriactants (%) (dyne/cm) (dyne/cm) (dyne/cm)
LAS 72.8 22.9 11.8 34.7 0.659
Before LAS+Na* 69.7 22.5 10.6 33.1 0.679
wash AES+Na* 76.5 23.8 13.4 37.2 0.640
LAS80 : AES20+Na* 69.7 23.2 10.4 33.6 0.690
LAS 68.5 22.2 10,2 32.4 0.685
After LAS+Na* 66.2 22.0 9.4 31.4 0.700
wash AES+Na* 74.5 22.2 12.8 35.0 0.636
LAS80 : AES20+Na* 68.4 23.6 9.8 33.4 0.707
*Na @ NagCO;4
50 50
401

20

Surface tension {dyne/cm)

104

LAS+Na AES+Na LAS-+AES LAS LAS+Na AES+Na LAS+AES

Before wash +Na After wash +Na
polar V3 non-polar

Fig. 4. Surface tension components of washing liquors (0.05%)
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