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Fig.2  Typical force curves of poly(acryiic acid) with  Fig.3 superposition of different normalized force curves of
different lengths in 10 *mol/L KCl buffer solution Fig.2
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MECHANICAL PROPERTIES OF SINGLE POLY{ARYLIC ACID) CHAIN
STUDIED BY ATOMIC FORCE MICROSCOPY——SINGLE MOLECULE
FORCE SPECTROSCOPY ON POLY{ACRYLIC ACID)

LI Hongbin, LIU Bingbing, ZHANG Xi, GAQ Chunxiao,

SHEN Jiacong, ZOU Guangtian
{ Key Lab for Supramolecular Structure and Spectroscopy, Kev Lab of Superhard Materials,
Jilin Univeristy, Changchun  130023)

Abstract The mechanical properties of polyacrylic acid is investigated on the molecular sczle
by using of an atomic force microscopy. Polyacrylic acid was adsorbed onto the glass
substrate, then picked up at one point of the chain with an AFM tip and stretched. The
elongation of individual molecules was recorded as a function of the applied load. In the force
curves of PAA, the monotonically rising forces with the elongation of the polymer chain is
observed. After normalization according to their contour lengths, all of the force curves can be
superimposed together, no difference can be found, indicating that the mechanical properties
of polyacrylic acid scale linearly with their lengths. The force-extension curve can be modeled
by a modified Langevin Function. It is found that all of the poly{acrylic acid) chains have the
same Kuhn length (0.64 L 0.05 nm) and same segment elasticiy (13000 % 2000 pN/nm).
Both the experimental results and fit results clearly indicate that single polyacrylic acid chain
is stretched and nanomechanical properties of single poly(acrylic acid) chain is measured.
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