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Aim: Self-assembly processes of polymers involving electrostatic interactions can be used to design materials with unique properties, with various structures ranging from the nanometer sizes
(water-soluble aggregates, nanoparticles of polyelectrolyte complexes - PEC) to the macroscopic state (physical gels, films). The preparation of PEC as dispersions with a narrow distribution of the
nanoparticle sizes and a high storage colloidal stability was a central task last decade [1-5]. In the followings, some results obtained in our research group, concerning the design of some
nanoparticles based on synthetic and natural polyelectrolytes, have been summarized [6-10]. Nonstoichiometric PEC (N-PEC) nanoparticles were prepared by controlled mixing of some random
anionic/nonionic copolymers with synthetic or natural polycations, their structural characteristics being deeply investigated by dynamic light scattering and atomic force microscopy. The effect of
preparation conditions, such as the polyelectrolyte structure and the molar ratio between charges, on the particle sizes was studied in detail. The nonstoichiometric complex nanoparticles, with
positive charges in excess, were tested in the destabilization of kaolin model dispersion and proved to be more efficient than polycations alone, especially as concern the broadness of the

flocculation window [8-10].

MATERIALS

0;

HO
N
N | HOH,C
m
Chitosan (Heppe GmbH)
(Fluka)
csk M,
334 KDa

Chitosan

=470 KDa

csii:m, =

w Wéw Tk

W "

CHs OH

o

(‘:Hz) (CHz)z
i .
/1N
i
Ci

N
12CH3 HaC H3

6H5 x = 50, Qs
x =85, Qg

H3C

pca,” wd

PDADMAC

o
NH

CHy  HC CHy HiC cHy
CH;SO05Na" Chy SHpsopnat

n = 54, P(AMPS,-co-TBA,;)
n = 37, P(AMPS ;-co-TBA;)

P(AMPS;,-co-
MM,

polyanlon havlng a constant concentration of 5 mM were comlnuously
added to the aqueous solution of polycation, having a constant
concentration of 0.5 mM, with a constant addition rate, under magnetic
stirring, at room temperature, to obtain a certain molar ratio between
opposite charges, n-/n+. After mixing, the formed dispersions were
stirred 60 min and were characterized after 24 h.

Flocculation tests.Volumes of 50 ml Kaolin suspension were stirred at
120-150 rpm in beakers and then different volumes of flocculant
solution were added. Stirring was continued with the same speed for
about 2 min, and then decreased to about 50 rpm for 15 min. After a
settling time of about 20 min the supernatant was characterized by
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Characterization methods
1. Dynamic light scattering - Zetasizer 3000 (Malvern Instruments, UK)
2. Atomic Force Mi - llia Di 3100 SPM (Digital
Veeco Group, y, NY, USA),
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v The region ranging from n/n* of 0.8 up to 1.2, characterized by an almost constant
size of the complex particles, for all polyion pairs, seems to be a peculiarity of the

v’ The AFM images indicated that before the

stoichiometry, the adsorbed particles appeared as

v A four step mechanism was postulated for the formation of
N-PECs as colloidal dispersions from chitosan as starting

based taking into the semi-rigid backbone of chitosan. small and i particles, polyion and i random copoly of AMPS as
structures were observed after that. added polyions [8].
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the model suspension.

Cp/Cs - the ratio between the amounts of polymer per substrate (mglg)




