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Long chain alkyl amine oxides (LAO) are general purpose surfactants used mainly as
detergents. LAOs exhibit a specific pH dependence in the aqueous solution properties due to
the formation of hydrogen bonds between the protonated and deprotonated species of the
amine oxide group. That is, despite the introduction of charge by protonation, a transition to an
aggregate with less curvature (e.g., thread-like micelles to lamellar structures) has been
reported. However, this hydrogen bond couples with the protonation of the amine oxide groups,
and pH adjustment is required. Then we

. . . 7
developed amidoamine oxide surfactants m Ribbon-like
(AAOs) with amide groups, which are 6 | aggregates
hydrogen bonding sites that do not require pH
adjustment, to provide further structure
forming ability and it was found to work as low
molecular weight hydrogelators. The gel-like
solution properties of AAOs can be controlled aggregatdl
by chemical structure, such as the number s | o o
and arrangement of amide groups, H
hydrocarbon chain length, spacer length, and 1t CkH2k+|)l\N/\/N\”/\)1\N’HN*/
the protonation of amine oxide groups. Here, ot 0 . R
we introduce the relation between the
chemical structure, aggregate structure, and
gelation behavior of AAOs. hydrocarbon chain length k
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Figure 1. Schematic diagram showing the
relationship between the chemical structures of
AAO and the aggregates formed.
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Table 1. Chemical structures of amidoamine oxide surfactants
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Figure 2. The spacer length n dependence of

cmc values for 12-n in 0.1M NaCl solutions at

25°C.
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Figure 3. The hydrocarbon chain length (k)

dependence of gelation temperature Tg.
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Table 2. The necessary conditions of chemical structures of AAO for higher Tg in water.

Chemical structures of AAO

Conditions for higher Tg
(Conditions for formation of
aggregates with less curvature)

Hydrocarbon chain length (Hydrophobic part); k Longer
The number of amide groups More
Th hyl hain | h i ;
e methylene chain length between amide groups; Even>Odd

land m

The methylene chain length between amide and amine

oxide groups (Spacer part); n

More (No effect of even or odd
numbers)

The protonation degree of amine oxide group; o

Tg(a=0.5)>Tg(a=0)=Tg(a=1)
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