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© Duy Hung Nguyen,'* Liubov A. Zenitova,' " Quang Dien Le,” and Do Tien Thinh Bui’
' Kazan National Research Technological University. Karl Marx St., 72. Kazan, 420015.
Republic of Tatarstan. Russia. Phone: +7 (962) 550-46-19, (843)231-42-51.
E-mail: ndhungdt@gmail.com, liubov_zenitova@mail.ru
* Head of the Department of Cellulose and Paper Institute of Chemical Engineering.
Hanoi University of Technology. Dai Co Viet St., 01. Hai Ba Trung, Ha Noi, Viet Nam.
Phone: +84 386-849-55. Email: lequangdients@gmail.com, buidotienthinh@gmail.com

*Supervising author; 'Corresponding author
Keywords: rice straw, rice husk, hydrochloric acid, sulfuric acid, silica, oxygen, nanosilica.

Abstract

The current uilization of rice straw and husk as a solid fuel or burning out in the open air creates a large
amount of ash, which is still inefficiently used and causes environmental problems in countries that grow rice.
Meanwhile, valuable organic silica dioxide can be obtained from these wastes for wide applications. Recently,
the production of organic silica dioxide from various sources has attracted much attention in the world. This
article presents the results of a study on the preparation of nanosilica from rice straw and rice husk of
Vietnamese by a two-stage process. In the first stage, burn rice straw or rice husks with ash content of 92.4%
and 92.2% respectively, were treated by sodium hydroxide solution and then filtered to obtain a dissolved
sodium silicate. In the second stage, the silica gel was precipitated from a solution by hydrochloric acid or
sulfuric acid, the precipitate was washed, dried and burned at 575 °C to obtain the nanosilica powder. It was
found that the treatment with 25% NaOH at room temperature for 72 hours was optimal for extraction the
maximum possible amount of silica from both types of silica sources. The highest yield of SiO, is observed
when 12% HCI and 30% H,SO,4 were used, however, the maximum yield of SiO, was achieved with using
12% HCI. The characterization of the nanosilica was carried out by SEM, EDS and XRD, which indicated the
amorphous structure of obtained silica, which had particle diameter rang to 50 nanometers. The silica content
of rice husk nanosilica powder was 54.8%, it was 60.2% for rice straw nanosilica.
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