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Report:
We developed an innovative method combining theasslembled properties of organic amphiphilic

molecules and the metal reduction to form nanoatbjeith adjustable functionalities [1,Different shapes
can be obtained by using organic structures asasouhich are covered by a metallic layer of nanoimet
thickness. In order to obtain more complex shapkedaborate mixed nanostructures we plan to enldrge
mould to polymers. Diblock copolymers “hydrophobigdrophilic” poly(styrene)-block-pol(acrylic acid)
(PS-b-PAA) are then used as the organic materieds& macromolecules present the advantages witeates
to the classic surfactants, that their self-assemmbbroperties are less sensitive to the physicooted
properties of the solution. However, we can easilyst the shape and charge surface density o thetds
by changing the copolymer architecture (blocks tleph@nd/or its interactions with the solvent (pdnic
strength).

The copolymer PS-b-PAA consists of a neutral hydaiyic block (PS) and a charged hydrophilic
block (PAA). This last block is a weak polyelecittel containing a carboxylic group which’s pKa =.450,
when the sub-phase pH’s is set at 2, the PAA isptetely neutral. At basic pH=9, the PAA block idlyu
charged. Consequently, one expect to control tapesiof the organic molds by simply adjusting the giH
the sub-phase. Surface pressure isotherms showhtts® molecules form very stable monolayer atathe
liquid and air-Ag+ ions solution interfaces, atibgsH (pH = 9) as well as acid pH (pH = 2). One extpthat
the hydrophilic chains can be aggregated to forftajgsed surface micelles or they can split to fdmmsh-
like surface micelles. In the brush geometry, thiekiness of the brush is governed not only by the- s
phase’s pH but also by the hydrophilic block length



Therefore, we have studied the self-assembly dbdikbcopolymer PS-b-PAA at the air-liquid interfageire
water sub-phase at pH=2 and 9, and ionic*}As®lution sub-phase at pH=9) by Grazing IncideSosall
Angle X-ray Scattering (GISAXS). This measure ledh investigation of the polymer’s monolayer iaq#
structure according to the surface pressure. Thairsd results were very unexpected. Indeed, GISAXS
spectra exhibit a characteristic peak indicatirtgpécal distance in the monolayer of the order 20rm at
pH=9 and ~40nm at pH=2 (figure 2). These valuess&mengly larger than the ones corresponding to the
copolymer’s chain dimension (Rg~5nm at pH=9 and Jxgr at pH=2). Consequently, these results are a
direct evidence that the copolymer chains do nohfan homogeneous monolayer at the air-liquid fater,

but self-assemble into micelles. Moreover, we hakeerved at pH=2, that this distance d* (df¢g*)
increases when the monolayer is compressed abodn2nwhereas it is not the case at pH=9 (figure 2).
This surprising behavior is robust and reversibporu decompression. These results indicate that the
monolayer diblock copolymers exhibit a complex aoef behavior that cannot be accurately describeal by
usual model of polyelectrolyte brushes.

In addition, we have study at pH=9 the adsorptibgilver ions at the organic mold neighborhood #relr
reduction by the irradiation of the x-ray beam (&X%). The concentration of silver atoms at the rifatee
was followed by x-ray fluorescence (figure 3.a).emhwe have obtained a silver wire at the air-tiqui
interface resulting from the reduction of ions unid@tprint beam( figure 4.b).
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Figurel: GISAXS spectra at different pi and-igure2: In plane distance d* versus pi at pHE9
at pH=2. and 2.
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Figure3: (a) Intensity of silver fluorescence (at 3.1 Kev) afuaction of time.
(b) Photo ofsilver wirefloating on the liquid interface after reduction of Aat
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These results of GISAXS at the air liquid interfatewed an unexpected and reversible behavior of
the monolayer with respect to the surface presduralso evidenced a strong variation of the impla
structure parameter with respect to the pH. Wecareently developing models based on the formatibn
micelles copolymer on the surface, whose swellimdj/ar the aggregation number varies with pressure.



