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B-XRD1112 - Structural analysis of

amorphous silica by PDF analysis

Introduction

PDF analysis is a method used to derive atomic distances and atomic coordination numbers from X-ray diffuse scattering

patterns. Furthermore, Reverse Monte Carlo (RMC) simulation can determine the amorphous structure from the observed

PDF profile. The RMC simulation is a method to construct a structure model by fitting the simulated PDF profile to the

observed PDF profile by randomly moving atoms in a cell of chosen size. 

Measurements and results

W.H. Zachariasen first proposed that amorphous silica has a random network structure (1). Crystalline silica is composed

only of 6-membered rings of Si atoms, while amorphous silica is composed of n-membered rings as shown in Figure 1. To

determine the network structure, RMC simulation was performed using RMCProfile software (2). The simulation was

started with 1500 Si and 1500 O atoms generated in a 35 Å³ cell, taking into account the atomic density. The simulation

results showed good agreement between the observed and simulated PDF patterns (Figure 2). The network structure was

obtained from the RMC simulation (Figure 3) and the population of n-membered rings was derived using the ISAACS

software (3). As shown in Figure 4, 6-membered rings had the highest frequency, and there were n-membered rings that

indicate that amorphous silica has the proposed network structure (4).

Figure 1: The structures of crystalline silica (left) and amorphous silica (right) 
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Figure 2: Observed and simulated PDF patterns

Figure 3: Amorphous silica structure obtained from RMC
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Figure 4: n-membered ring frequency of Si-Si 
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Related products

HyPix-3000

Compact photon counting x-ray detector

SmartLab

Advanced state-of-the-art high-resolution XRD system powe

red by Guidance expert system software

SmartLab Studio II

Windows-based software suite for Rigaku's X-ray diffractom

eters
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