lyelectrolytes are defined as materials for which the solution
properties in solvents of high dielectric constant are governed by
electrostatic interactions over distances larger than typica molecular
dimensions.* These materials are widely used in industrial applications
as dispersants in aqueous media, flocculating agents to coagulate
durries and industrial wastes, for sizing in textile and paper manufac-
ture, and as conditioning additives to drilling muds and soil to prevent
abrasive damage. More recently, they have been applied in molecular
self-assembly techniques for thin film deposition of electricaly
conducting polymers? conjugated polymers for light emitting devices;?
nanoparticles,* and noncentrosymmetric-ordered second order nonlinear
optical (NLO) devices?®
primary requirement for a material to exhibit nonlinear optical
activity isthat it should be noncentrosymmetric. In polymer-based
nonlinear optical materials, the chromophore can be incorporated into a
polymer matrix in a number of ways: the guest-host model and various
covalent bonding schemes® More recently, the electrostatic
self-assembled monolayer (ESAM) technique for fabricating noncen-
trosymmetric structures resulting in alarge second order NLO response
is being increasingly researched.>** The advantages of this technique

include long-term stability of x@ in contrast to electric field poling of a
glassy polymer, thicker (tens of microns thick) films than by the
Langmuir-Blodgett technique, and easier fabrication than by covalent
self-assembly methods. By ESAM processing, a multilayer film is
formed by alternately immersing the substrate in agueous solutions of a

polyanion and a polycation. Either one or both the polyanion and
polycation may contain polarizable chromophores, i.e., be the active
polyelectrolyte. In concert with the other variables, the choice of
polyelectrolyte can have amarked effect on reinforcing or disrupting the
orientation of chromophores in successive layers and, hence, on the
second order NLO response.

sampling of polyelectrolytes available from Aldrich is provided

below. We aso offer an extensive selection of nonlinear optical
chromophores, many of which are manufactured in our production
plants. As you continue to search for fast and efficient second and third
order nonlinear materials, look to Aldrich for your chemical needs. Our
product database on the Web, www.sigma-aldrich.com, issearchablein
eight different ways. If we do not offer the component or composite
material you arelooking for, please contact usat aldrich@sial.com; our
R& D team would be glad to consider your needs as a custom project.

Candidates for polycation solutions

Poly(allylamine hydrochloride); [-CH,CH(CH,NH,*HCl)-].

28,321-5 15,000 Powder 50; 259

28,322-3 70,000 Needles 1g; 5g; 259
Poly(diallyldimethylammonium chloride)

52,237-6 5,000-20,000 40 wt. % solution in water 25mL; 1L

Also available in the following molecular weights: 100,000-200,000; 200,000-350,000; 400,000-500,000.

Poly(acrylamide-co-diallyldimethylammonium chloride)

40,908-1 9,000-25,000 cps 10 wt. % solution in water 1L; 4L
Candidates for polyanion solutions
Poly(anetholesulfonic acid, sodium salt)

44,446-4 — Powder 5g; 259
Poly(acrylic acid, sodium salt); [-CH,CH(CO,Na)-],

41,601-0 1,200 45 wt. % solution in water 100mL; 500mL

Also available in the following molecular weights: 2,100; 5,100; 8,000; 15,000; 30,000.
Poly(styrene-alt-maleic acid, sodium salt); [-CH,CH(C:Hs)CH(CO,R)CH(CO.R)-].,, R = H or Na

43,529-5 1,060 cps 30 wt. % solution in water 250mL; 1L
Poly(vinyl sulfate, potassium salt); [-CH,CH(OSO:K)-].

27,196-9 170,000 Powder 1g; 59

27,842-4 4,000-6,000

Poly(vinylsulfonic acid, sodium salt), tech.; [-CH,CH(SO:Na)-].

25 wt. % solution in water  5mL; 250mL; 1L
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