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I.Introduction
”Non-Surface Acitive Amphiphilic Poly-

mer” is a new class of substance which
has been found by our group. It is diblock
copolymer consists of ionoc segment and
hydrophilic chain. It shows a very curious
character which has been never observed
for any kind of other molecules: The poly-
mer forms micelles in aqueous solution but
does not adsorbed on the air/water in-
terface. This behavior of out-of-common
sense of surface and interface science and
makes a strong impact on the definition
of ”Surfactants”, which is a combination
of ”Suraface” ”Active” ”Agent”. The origin
of this strange behavior should be electro-
static origin since non-ionic polymer never
shows similar behavior. By our systemati-
cal investigation, the image charge effect at
the air/water interface is considered to be
an important factor for this phenomenon.
Also, by our study using polymers with
various chain lengths and length ratios, It
has been found that the degree of poly-
merization of each segment of, at least, 20
is required to show non-surface active na-
ture. Hence, ”non-surface activity” is some
kind of ”Polymer Effect”. In this study, the
nanostructure of micelles of non-surface ac-
tive polymers was investigated by SANS,
and the effect of chain length ratio was duly
examined.

II.Experimental
　 The polymers used were diblock
copolymers of poly(n-butyl acrylate) and
poly(styrene sulfonate sodium salt) with
various chain length with keeping constant
block ratio of 1:1. The block copolymers
were synthesized by nitroxy radical me-
diated living radical polymerization as
reported previously. The SANS exper-
iments were carried out with SANS-U

spectrometer of ISSP, University of Tokyo,
at Tokai, Ibaragi, Japan. The measurements
were performed at two different camera
length, i.e., 2m and 8m. The effect of salt
was also investigated with using 0.5M
NaCl aq. as solvent.

III. Results and Discussion
Figure 1 shows SANS profiles for solu-
tions of polymers with block ratio, m:n,
=18:13, 28:32, and 37:35. The concentration
of polymer is 0.5 wt.%. A strong scatter-
ing was observed for each solution, which
means micelle formation in aqueous so-
lution. Although the detailed analysis has
not yet performed since SANS experiments
were carried out only a few weeks ago, the
trends that short chain polymer forms rod-
like micelles and long chain polymer forms
mixture of spherical and rod-like micelles.
The blob scattering from micelle corona
is also observed. No significant difference
is observed SANS profiles for no salt and
0.5M NaCl conditions, which means very
tough nature of micelle structure against
salt addition.
The SANS profiles will be analyzed by
core-shell model and core-corona model
fittings to evaluate nanostructural pa-
rameters of micelles such as core size,
shell thickness, radius of gyration of shell
chains, and fraction of spherical and rod-
like micelles when coexist. The structural
parameter thus evaluated will be duly ex-
amined with single chain properties such
as non-surface activity and cmc (critical mi-
celle concentration). These information will
make a large contribution to correct under-
standing of ”non-surface active” polymer,
which is a novel class of molecules.
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Fig. 1. SANS profiles of poly(n-butyl acrylate)-
b-poly(sodium styrenesulfonate) block copolymers
with different block lengths at no and 0.5M NaCl
conditions.


