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Abstract The attapulgite / natural rubber (NR) micro-nano composites were prepared by co-coagulating rubber latex
and clay aqueous suspension. The vulcanization behavior, mechanical properties and microcosmic structure
of the composites were investigated. The field emission scanning electron microscope (FESEM) micrographs

> Applied Mechanics and of the composites showed that the attapulgite stick particles inserted into the rubber. The interaction between

Materials the attapulgite and natural rubber could be improved by using the attapulgite pre-modified with

----------------------------------------------- cetyltrimethylammonium bromide (CTAB). The properties of the composites filled with CTAB-modified

4 attapulgite are better than that of the composites filled with carbon black N330. The best properties, which the

tensile strength, the 300% tensile modulus and the tear strength increase by 46.9%, 269.7%, 102.0%,

respectively, compared with the composites with the unmodified attapulgite, can be obtained, when 20 phr

CTAB-modified attapulgite was added.

> Advances in Science and
Technology

JNanoR
> Journal of Nano Research

Full Paper '@ Get the full paper by clicking here

First page example

> Journal of Biomimetics,



> @scientific.net

Advanced Materialy Research Vols, 148149 (2001 pp 16651673
Online available vince 200 0 Qet 27 ar www_scientific. et

(200 4] Trans Tech Publications, Swiizedand

doi: I 8w scientificnet/ AMR_I48- 149 1668

Preparation and Properties of Attapulgite / Natural Rubber Micro - Nano
Composites

Mei Yang '#34 Sheng Hu"", Shangyue Shen' ®, Tie Li ™, Miao Wan '*

'Faculty of Material Science and Chemical Engineering, China University of Geosciences,
Wuhan 430074, China

*Key Laboratory for Attlapulgite Science and Applied Technology of Jiangsu Province,
Huaian 223003, China

3En-glneerln-;; Research Center of Nano-Geomaterials of Ministry of Education (China University of
Geosciences), Wuhan 430074, China

“School of Chemical and Environmental Engineering, Hubei University for Nationalities,
Enshi 445000, China

*yangmei@cug.edu.cn, “cailiacxued07@126.com, ssy027@126.com,
litie01 16@163.com,"wanmiac. 1988@163.com

Keywords: attapulgite, natural rubber, micro-nano composites, co-coagulating rubber latex and
clay agueous suspension, vulcanization properties, mechanical properties.

Abstract. The attapulgite / natural rubber (NR) micro-nano composites were prepared by
co-coagulating rubber latex and clay agueowus suspension. The vulcanization behavior, mechanical
properties and microcosmic structure of the composites were investigated. The field emission
scanning electron microscope ( FESEM ) micrographs of the composites showed that the attapulgite
stick particles inserted into the rubber. The interaction between the attapulgite and natural rubber
could be mmproved by using the atapulgite pre-modified with cetyltimethylammonium bromide
{CTAB). The propertics of the composites filled with CT AB-modified attapulgite are better than that
of the composites filled with carbon black N330. The best properties, which the tensile strength, the
300% tensile modulus and the tear swrength inercase by 46.9%, 269.7%, 102.0%, respectively,
compared with the composites with the wnmodified attapulgite, can be obtained, when 20 phr
CTAB-modified attapulgite was added.

Introduction

The clay / polymer nanocomposites have been paid great attention in recent vears because of their
good properties [1-9]. The clay / polymer nanocomposites prepared by using the clays, such as
montmorillonite [10,11], kaolin [12,13], rectorite [14], as filler have been extensively studied.
Attapulgite or palygorskite s a kind of natural hydrous clay minemal with fibrous rod-like
microstructure. It is the ideal mineral filler which can be used in preparation of the attapulgite / NR
micro-nano composites due to its excellent physical and chemistry properties and its special structure
and shape. It is difficult to dis perse the nanoscale attapulgite particles into the rubber by the traditional
processing technique because of the agglomeration of the particles. The composites with the
agglomerated particles would not perfectly exhibit the special properties of the micro-nano
composites. Therefore, a new processing technigque would be used for preparation of the
attapulgite/rubber micro-nano composites [15].

In this work, the attapulgite / NR micro-nano composites were prepared by co-coagulating rubber
latex and clay aqueous suspension. The microstructure and properties of the composites were
imvestigated.
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