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A Study on Principles and Case Study of Identifying
Materials of Ancient Jade Artifacts by Raman Spectrum and

X-Ray Diffraction
Ray-Ling Huang *, Peng-Yi Chen **, En-ping Huang ***

Abstract

Through systematic and scientific method, we have identified the materials and
compositions of ten exemplary ancient jade artifacts on sales on the commercial jade
market.

Since the shape and iconography of ancient jade artifacts represent a form of
mystery, we first resorted to the induction and analogy of decor patterns and
geometric shapes as well as iconography of the jade artifacts to analyze the general
features representative of each past period or dynasty in the Chinese history, including
the jade material (composition), quality, iconography, carving style, decor, and
artware. Through initial filtering, we carefully chose ten ancient jade artifacts from
local Jade Market as samples for our investigation.

Next, we determined their specific gravity by the Archimedes principle, followed
by the analysis through jewel-grade analyzing equipment, Raman spectrum, and
x-Ray Diffraction (XRD) to identify the chemical composition of the minerals.

Our results show that samples can be categorized into two groups by their
specific gravity. The first group consists of seven samples with specific gravity greater
than 2.9, namely, Sample #2 (gui with pig dragon decor), Sample #4 (dancer with
long sleeves), Sample # 6 (fat C-dragon), Sample #7 (slender C-dragon), Sample #8
(rock carving showing hunting by stone age people), Sample # 9 (ornament with dual
elephant), and Sample #10 (dragon-headed gui). While the second group is composed
of the remaining three samples with specific gravity smaller than 2.9, namely, Sample
#1 (archaic cicada), Sample #3 (pendant with dragon decor), and Sample #5 (seal with
dragon decor). X-ray diffraction and Raman spectrum both confirm that the materials
for the three samples in the second group are dolomite for Sample #1, serpentine for
Samples #3 & 5. While for all the samples in the first group with specific gravity
greater than 2.9, they all belong to nephrite.

Key words: Jade, Specific Gravity, X-ray Diffraction, Raman Spectrum.
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