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Characterization of the behavior of the mixed emulsifier Ci6-Cis APG/C16-C1sOH and its ability to form lyotropic liquid crystals
depending on :
The concentration of the mixed surfactant The ratio of the alkyl chains Cis/Cis for APG
in solution and FA
To investisate the APG/FA emulsifving canacities = To describe the importance of the alkyl chain length in the
8 / fying cap AI kyl pOI)’gIUCOS'de molecular organization
Fatty alcohol Two systems analyzed:
30% Mixed emulsifier C16=C18 APG/FA C16<<C18 APG/FA
OH ]
Hy0o O
Q CH,)..CH
10% - HO ~ O/( 2).4
3,!: i Jm
120 7 ww(C16=C18 v ™mW(C16<<C18 - 2
HSC\M/\OH daye O —Cle-C18n —CleceCis - 18
5% 16 HO o~ (CH2),CH; 100 4 - 1.6 - Increasing the ratio of C18
OH £ g0 - - 14 3 increases the size of the
_ Jm % - 1.2 g droplets
= 60 - -1 2
. = 40 - - 062
Systems - auto emulsions - 04 ©
20 - e
2.5% . o | - | _ 8'2 C16=C18 forms finer
Alkylpolyglucoside / Fatty alcohol 10%D(um) 50 %D(um) 90 %D(um) droplet sizes and more
™ organized network
Frequency sweep test
1000 - -=-G'C16=C18  —+G" C16=C18
—#-G'C16<<C18 —=+-G" C16<<C18
1% o
'g O = T 7 C18 . Both systems — lamellar
"'é Fatty alcohol %’ 100 W tphgs:; behavior (G’ parallel
= (o)
=) Water phase plo;¥stthf;e02fle & s ey A - C16=C18 G’ and G” 7/ to
+ ohase o C16<<C18 over the analyzed
eservative | | | range of frequencies
0.5% preservaiiv - 10o.o1 0.1 1 10
f (Hz)
Stability does not depend on the presence of the liquid crystals, but on its quantity 3 é The quantity, the size qndoil:uhgnlﬁl;o;:i:;: fciil;/ecl%mrﬂ?; :;?ses greichangedicnceiCe
APG<FA The C16-Cis APG/C16-C1sOH ratio
Wity R . Frequency sweep test
The C16-C1s APG/C16-C1sOH ratio, in order to evidence the properties provided by each Viscoelastic behavior of lamellar phases
raw material o
%: 1000 r--‘-.‘----.-—'_-"----_-
Intensive peak at g I_
0.412nm - © 00 P a
e 100um L formation’ G' (Pa)
Maltese Crosses 10 l | |
under polarized light - 0.4120m oo R h

lamellar organization’
amellar organizatio G’ parallel to G”-

behavior of lamellar phases*”

Frequency sweep test. Viscoelastic behavior
of the transition phase between lamellar
and hexagonal liquid crystals

1000 -

I

gt e ¢ O 400
- ek | ; &
" ) ) ) 0 : O -G (P
Changes in microscopic / G.,((Paa)) :
appearance: distorted 0
PP : 0 10 20 30 40 50 10 ' ' ' I_ _I_H
Maltese crosses near to oily ; 0.01 0.1 1 10 B I
streaks. Simultaneous 20(Degrees) i e ;
| ) ”
presence of LB & H, i G’ parallel to G, still the behavior 5
: - of lamellar phases, but the system is :
i less elastic (G'Y) and viscoelastic
APG>FA i (tan &) than lamellar L; phase
- p ‘ ‘ Frequency sweep test CI———_ L R :
Viscoelastic behavior of hexagonal
phases
10000 -
K\N
Cross point of two moduli G’ & G” =|& %
. 6 T -".. H
hexagonal phases behavior > !
100 —'!""_,,r!""‘ ‘ .G (Pa)
G" (Pa)
Blrefrlngent asymmetrlc 0 > % -
structures = hexagonal |  f(H)
2
phases
Conclusi
0"0 USIon References
oge . . . . . . peo 1Savic, S., Vuleta, G., Daniels, R., Miiller-G , C.C. (2004). Colloidal mi truct f bi t d model tabilized with Ikylpolygl id -ioni
Conditions of lyotropic liquid crystals formation for the APG/FA mixed emulsifier: emlitier. Coo oty sei 283, 430 (2004 Colloidal mierostructure ofbinary systems and model ereams stabilized with an allylpolyglucoside non-ionic
. . . . . . o . . . ZWlodzimierz Sulek, M., Bak, A. (2010). The Effect of Liquid Crystalline Structures on Antiseizure Properties of Aqueous Solutions of Ethoxylated Alcohols. Int. J. Mol. Sci. 11,
The quantity of liquid crystals is directly linked to emulsifiers concentration in auto-emuision; 189-205
3Fairhurst, C.E., Fuller, S., Gray, J., Holmes, M.C., Tiddy, G.J.T., Demus, D., Goodby, ]., Gray, G.W,, Spiess, H.-W., Vill, V. (1998). Lyotropic Surfactant Liquid Crystals, in: Handbook of Liquid
N 1t - - - - . Crystals Set. Wiley-VCH Verlag GmbH, pp. 341-392.
The APG/ FA ratlo Val'latlon glves aCCess to dlﬂerent types Of Ilquld CI’)’StaIS, 4Siddig, M.A., Radiman, S., Jan, L.S., Muniandy, S.V. (2006). Rheological behaviours of the hexagonal and lamellar phases of glucopone (APG) surfactant. Colloids Surf. Physicochem.
. . o peo . o peo . . Eng. Asp. 276, 15-21.
The alkyl Cha"l |ellgth fOI’ the mlxed emUIS|fler haS a Slgnlflcant Impa()t on the aUtO'emUIS|0“S SNémeth, Z., Halasz, L., Palinkas, J., Béta, A., Horanyi, T,, (1998). Rheological behaviour of a lamellar liquid crystalline surfactant-water system. Colloids Surf. Physicochem. Eng.
. . . . 6Montalvo, G., Valiente, M., Rodenas, E., (1996). Rheological Properties of the L Phase and the Hexagonal, Lamellar, and Cubic Liquid Crystals of the CTAB/Benzyl Alcohol/
mMicroscopic and macroscopic properties. Water System. Langmuir 12, 5202-5208.
e S
D e “ 08 - I LIMC =171 @i O b - SePPIC . UK Colloids 2017:
R u s LE HAVRE ILEJIL\I lCT:II\SI)Ii F(;i%'-lAENF:gEE \ & pl \ & An International Colloids and Interface Science Symposium
NORMANDIE Normandie Université Normande de Chimie ET MACROMOLECULAIRE LGRAAL Lo July 10 - 12h 2017 Manchester  www.ukcolloids.com




