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A Comparative Study of the Addition Effect of Diopside and
Silica Sulfuric Acid Nanoparticles on Mechanical Properties
of Glass lonomer Cements

M. Rezazadeh!, M .R. Saeri®’, F. Tirgir Malkhlifeh? and A. Doostmohammdi?

1. Department of Materials Engineering, University of Shahrekord, Shahrekord, Iran
2. Department of Chemistry, Science Faculty, Islamic Azad University, Shahrekord Branch, Shahrekord, Iran

Abstract: The aim of the present study is to study the effects of adding diopside (CaMgSi>Os) as well as silica sulfuric acid
nanoparticles to ceramic part of glass ionomer cement (GIC) in order to improve its mechanical properties. To do this, firstly,
diopside (DIO) nanoparticles with chemical formula of CaMgSi2Os were synthesized using sol-gel process and then, the
structural and morphological properties of synthesized diopside nanoparticles were investigated. The results of scanning electron
microscopy (SEM) and particle size analyzing (PSA) confirmed that synthesized diopside are nanoparticles and agglomerated.
Besides, the result of X-ray diffraction (XRD) analyses approved the purity of diopside nanoparticles compounds. Silica sulfuric
acid (SSA) nanoparticles are also prepared by chemical modification of silica nanoparticles by means of chlorosulfonic acid.
Fourier transform infrared spectroscopy (FTIR) technique was used to find about the presence of the (SOsH) groups on the
surface of silica sulfuric acid nanoparticles. Furthermore, various amounts (0.1, 3 and 5 wt.%) of diopside and silica sulfuric acid
nanoparticles were added to the ceramic part of GIC (Fuji Il GIC commercial type) to produce glass ionomer cement
nanocomposites. The mechanical properties of the produced nanocomposites were measured using the compressive strength,
three-point flexural strength and diametral tensile strength methods. Fourier transform infrared spectroscopy technique
confirmed the presence of the (SOsH) groups on the surface of silica nanoparticles. The compressive strength, three-point
flexural strength and diametral tensile strength were 42.5, 15.4 and 6 MPa, respectively, without addition. Although adding 1%
silica solfonic acid improved nanocomposite mchanical properties by almost 122%, but maximum increase in nanocomposite
mechanical properties was observed in the nanocomposites with 3% diposid, in which 160% increase was seen in the mechanical
properties.

Keywords: Glassionomer cement, Diopside nanoparticles, Silica sulfuric acid, Sol-gel, Mechanical properties
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