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Abstract

Surface activities including CMC, surface tension, foaming power etc. of the rhamnolipid (RL), a biosurfactant fermented by
microorganism were investigated. Both the RL and liquid detergent contained RL showed a good surface activity. For the
detergency test, the liquid detergent with RL showed a slightly better performance than that of using an fatty acid. However
for the foaming profile, the liquid detergent with RL exhibited a lot of foam volume and the suppression of the rinsing and
foaming during rinsing cycles with the RL was not seen. Therefore it can be concluded that RL can be used as a main surfac-

tant or co-surfactant in liquid detergents without functions of foaming suppression or rinse-aid.
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Table 1. Score Board of Foam Profile in Laundry Machine

MErZ T ALE 713 B]&(%) Score

AE7) 4 712 7FS, 3] _bERIth 100 5
AE7] EHe] 20% A% Bo] Helth 80 4
AE7] EHe] 40% A% Bo] Helth 60 3
AE7] T 60% JE =0] HQITh 40 2
AEL7] T 80% FE &0] HQITh 20 1
AE7] T 90% P& Eo] HQITh 10 0.5

Table. 2. Physical Properties of Rhamnolipid

surface activity Results
CMC (wt%) 3.07E-03 (+ 0.0001)
Surface Tension (mN/m) 27.03 (£ 0.265)
Contact Angle (°) 16.3 (= 1.068)
Foaming Ability* (sec) 260
Foam Stability” (sec) 134

*Time for foam volume to increase up to 160 em’® where initial foam was generated
at 25 C with 1 wt% surfactant solution.

"Time required to decrease initial foam volume by half where initial foam was
generated at 25 C with 1 wt% surfactant solution.
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Figure 1. Surface tension measurement of surfactant solutions at 25
C; (a) static surface tension, (b) dynamic Surface tension.
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Table 3. Base Formula and Physical Properties of Liquid Detergent

==
SIS

Table 4. Detergency of Cleaning Liquid Detergent

Ingredients Formula 1 Formula 2 Test fabrics Formula 1 Formula 2
D. I. Water 2 . 31. 319
sodium carbonate 1.0 EL16 (Related ratio) 100 103
TEA 1.5
EDTA-4Na 0.05 E117 (Related ratio) 2133 21‘(‘)31
Sodium benzoate 0.3 3%
Ethylene Glycol 2.0 © : 344 36.9
KOH o WI10D (Related ratio) 100 107
LAS 7.0 W20D 50. 50.1
LA9 11.0
Fragrance 0.2
Myristic acid 2.5 - Table S. Foam Profile in the Washing and Rinsing of Cleaning Liquid
RL - 2.5 Detergent on Laundry Machine
H 9.8 9.88
. P . 713 Z 23} Score Formula 1 Formula 2
%25 C, cps 150 120
B = Ps) AEt S min 32 5
CMC (Wt%) 1.30 x 107 1.49 x 107 .
AEF 10 min 2.8 5
Surface Tension (mN/m 3344 £+ 0.14 33.09 + 0.07 N N
: ) F= 13 0.5 2.5
Contact Angle (° 13.67 + 0.45 18.9 + 0.78 ) _
gle ( )C ) 23] 0 1.5
Emulsification Index, EI° (% 56.44 56.44 _ _
) A% 33 - 1
Foaming Ability* (sec 1085.18 1252.23 ) _
g ty" (sec) 87 43 . 0.5
Foam Stability” (sec) 39.04 53.58

*Measured at CMC.

®Measured with 1wt% cleaning fluid on the glass slide.

“Percentage of emulsion height with 5wt% cleaning fluid and hexadecane after 24 h.
“Time required to decrease initial foam volume by three quarters where initial foam
was generated at 25 C with 1 wt% cleaning fluid solutions.

“Percentage of foam volume decrease during 1,500 sec, initially generated with 1 wt%
cleaning fluid concentration.
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Figure 2. Prepared liquid detergent ; Formula 1(a) and Formula 2(b).
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