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Abstract:

As part of an international ANR France / JST Japan project dedicated to "molecular technology," the applicants are currently studying
structures and properties related to the self-assembly of sequence-controlled copolymers. The objective of this proposal is to elucidate
the mechanisms behind the lower critical solution temperature (LCST) behavior recently observed in water. SANS beamtime is
requested to produce reliable structural data with single-chain resolution from radiation-sensitive polymer samples within the LCST
regions.
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During this beamtime, two different polymers sarsgt@ave been investigated. Sample 1, is a
sequence controlled polymer; samples 2 is of ma@rdgpe. Compounds 1 and 2 show an
LCST in water. Compound 1 also shows an LCST inetloxyethane (DME).
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Compound 1 was investigated at 8 mg/mL concentratid,O at different pH values and in
dimethoxyethanel,o + 6 vol% DO. The goal was to measure the variationRgécross the
LCST in these solvents. Compound 2 was investigate3135 wt% concentration, as well as
10x, 100x and 1008 diluted in BO. the goal was to investigate the structure ohtieogels
as a function of temperature and concentration.

All experiments were performed on line D33 at thetitute Laue Langevin. The radiation
was monochromatiz = 6 A and sample-to-detector distances D = 2 mXhed were used

thus covering a momentum transfert range from 0ATU30 0.47 A*. Chemistry labs at the

beamline and in the science building were utilised.

Samples of solutions were prepared via dissolutiorD,O or DME d;¢/D,O mixtures,
sonication required. For compound 1, we observad ttie solubility range in D starts at
pH > 4, whereas it starts at pH > 3 in water. THevplue was adjusted to different values by
addition of NaOH.

The samples were held in quartz Hellma cells withram path; cell volume = 300 pL. The
temperature was imposed by a circulating fluidhe tell's holder rack. SANS data were
collected at eight different temperatures, the actemperature was measured close to the
samples at any time (see table).



Reduced data were downloaded directly from the diata portal sité. a: Compound 2, data
at 30°C for different dilutiondy: Compound 2, data at different temperatures fordiion.
c: Compound 1, data at low pH: Compound 1, data at high pel.Compound 1 at pH 3.52,
data at different temperature$; Compound 1 in DMEd;¢/D,O, data at different
temperatures.
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SANS results in BO will be fitted with different models to elucidatee structure of solutions
and microgels. SANS results in DM&¢/D,O will be combined with existing data with
different labelling combinatiorfs® molecular dynamics (MD) simulations and other citrral
analyses by IR spectroscopy to elucidate the straicorigin of the LCST.
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