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Hardness and Raman Spectra of Nephrite from the Peinan Culture Site in
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Abstract

Various studies show that the Moh's hardness of fresh nephrite is between 5 and 7. Through weathering, the
hardness of nephrite is reduced. This same effect is found in the nephrite artifacts excavated from the Peinan
Culture sites in Taiwan.In this study, 12 fragmentary samples of nephrite wares from the Pin-lin site in the
Hualien county of Taiwan were selected and analysed by a Vickers hardness tester and a Raman spectrometer.
The purpose was to examine the hardness and identify the minerals content. The results reveal that these
nephrite artefacts are composed of tremolite and actinolite, with hardness on the b(010) crystallographic face
reduced from 710 to 405-67, equivalent to Moh's scale 5.8 to 4.6-2.3. Evidently, after approximately 3,500
years of burial underground, the hardness of the polished nephrite was significantly reduced. This paper also
discusses the reason why the Moh's hardness of nephrites given by Dana and Deer et al. is not that of the
fresh nephrites from Taiwan, New Zealand and mainland China.
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Figure 1. Photos of 12 samples of the wastes of the nephrite artifacts
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Table 1. Sizes and descriptions of 12 samples of nephrite wastes.
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Figure 1. Raman Spectra of 12 samples.
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Table 2. Experiment data of hardness in this research.

Rk expl exp2 exp3 exp4 exp5s exp6 exp7 exp8 exp9 expl0  |Hv* Hm**
1 107 110 89.1 114 107 102 114 120 120 117 109 3.0
2 252 287 301 287 287 263 275 263 252 263 274 4.2
3 61 70 62 70 73 69 70 66 64 69 67 2.3
4 232 275 171 165 184 132 124 120 155 145 173 3.8
5 263 348 406 348 579 366 454 406 385 315 395 4.6
6 263 366 331 366 287 242 287 579 275 334 333 4.4
7 890 511 618 454 198 206 177 263 331 214 405 4.6
8 177 40 57.9 52.4 28 38.6 374 56.8 96.3 68.7 65 2.3
9 86.9 481 177 242 511 177 214 315 348 331 284 4.3
10 315 315 191 232 165 366 275 331 263 206 273 4.2
11 214 385 263 206 301 263 385 348 275 242 293 4.3
12 232 287 206 223 214 242 348 315 252 257 258 4.2
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