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Gemmological and Spectral Characteristics of
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Abstract; In recent years, a new kind of jade named “Dulong Yu” has emerged in the jewelry
market of Longling County, Yunnan Province. Due to the low production and late market en-
try, the market prospect is promising. However, there have been no academic research re-

port on the gemmological and spectral characteristics of this gemstone. In this paper, the
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conventional gemmological instruments, polarizing microscope, X-ray powder diffractome-
ter, infrared spectrometer, Raman spectrometer, X-ray fluorescence spectrometer, UV-visi-
ble fiber spectrometer were used to carry out detailed testing and analysis. The results

The

quartz has fine to medium grain crystallized structure, and the particle size is 0. 1—1. 4 mm.,

showed that the main mineral components of the samples are a-quartz and sericite.

and the content is more than 90%. Sericite has microscopic scaly structure and remarkable
recrystallization characteristics. The length of mica crystal is from 0. 01—0. 02 mm to 0. 10—
0. 15 mm, and the content of mica crystal is 5% —10% . Occasionally, granulation zircon in-
clusions appear. X-ray powder diffraction analysis showed that it contained very small a-
mounts of carbonate accessory minerals, including calcite, vaterite and fairchildite. X-ray
fluorescence spectra and UV-Vis spectra showed that the body colour was caused by green
sericite with filamentous and scales between quartz grains. Sericite was colored by Cr and
Fe, and the absorption of *A,—'T, energy level transition in Cr®" ions resulted in a 630 nm

** jons and the

wide absorption band. The 'A,—"'T), energy level transition absorption of Cr
charge transfer absorption between Fe?™ —Fe®" ion pairs combined to produce a 450 nm wide
absorption band. And there is a positive correlation between the green depth and the content
of element Cr and Fe. Infrared transmission spectra showed strong sharp absorption peaks at
2 853,2 924,2 956 cm™ ', and Raman spectra showed strong fluorescence background, which
confirmed that the sample contained a small amount of paraffin and no resin glue. According
to GB/T 16552—2017 Gems-Nomenclature ,it should be named “Quartzite jade”, and can be

noted the market name “Dulong Yu”

or “Aventurine quartz”.
Key words: “Dulong Yu”; quartzite jade; gemmological characteristic; spectroscopic charac-

teristic; cause of colour
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Fig.1 “Dulong Yu” samples
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Table 1 Conventional gemmological characteristics of “Dulong Yu” samples
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Fig. 2 Microscopic characteristics of sample DLY-1—DLY-4 under transmitted light(a—d) and
sample DLY-2—DLY-3 under reflected light(e,{)
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Fig. 3 The characteristics of samples under orthogonal polarized light microscope:Sample

DLY-2 (a,b) and DLY-3 (c,d) show microscale fine-medium-grain crystallized structure,

with a large amount of grain allocrystalline quartz and a small amount of

microscopic scaly sericite
Qtz—f1 3 ; Ser— 4H = 1
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Fig. 4 X-ray powder diffraction pattern of the sample DLLY-2
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Table 2 X-ray powder diffraction data of the sample DLY-2
Jaina 20/ (> diA 1/1, HAE 1D =¥ 20/ (" d/A 1/1, Y 1D
1 20. 821 1.262 9 19.1 ol 13 59.959  1.5415 8.5 ol
2 26.618 3.346 1 100.0 P 14 64.040  1.452 8 1.3 i
3 29. 600 2.969 8 0.1 Hrat: 15 65.780  1.418 5 0.4 Y
1 35.019 2.560 2 0.2 48 7 16 67.759  1.3818 4.6 Pl
5 36. 521 2.458 3 7.1 48 7B 17 68.322  1.3718 5.4 O
6 39. 441 2.282 8 6.1 pag o 18 73.451  1.207 7 1.4 Fal
7 40. 262 2.238 1 3.8 H bk 19 75.681  1.255 6 2.3 A
3 12,422 2.129 0 5.1 ol 20 77.700  1.2280 1.3 ol
9 45.780 1.980 3 2.9 Pl o 21 79.919  1.199 4 2.1 Fa
10 50.121 1.818 5 12.6 Fag 22 81.200  1.183 6 1.8 H
11 54. 861 1.672 1 3.2 ol 23 81.501  1.1800 2.5 ol
12 55.318 1.695 3 1.2 FaE 24 83.879  1.1525 1.5 I
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Table 3 X-ray powder diffraction data of the sample DLY-3
AL 20/() d/A 1/1, VM ID | A 20/ (%) d/A ', Yk 1D
1 17.683 5.0115 0.5 5 fi A 14 54. 862 1.672 1 4.5 baE s
2 20.802  4.266 6 18.3 H 15 55. 320 1.559 3 1.4 A
3 26.600  3.348 4  100.0 Pl 16 59. 960 1.5415 10.5 A
4 27. 802 3.208 3 0.3 Tk 40 455 A7 17 64.039 1.452 8 1.9 VEE 3
5 29.823  2.093 4 0.3 V.3 %z) 18 67.760 1.381 8 6.7 A
6 34.901  2.568 6 0.3 R A 19 68.156 1.374 7 6.5 VI o
7 36.516  2.4585 8.3 P 20 73.500 1.287 4 2.2 BREA
8 39.441  2.2828 6.8 ol o 21 75. 682 1.255 6 2.9 Pl
9 10.261  2.2381 3.3 g 22 77.701 1.228 0 2.2 Pl o
10 12.420 2.1291 6.7 A 23 79. 920 1.199 3 2.6 Pl
11 45.339  1.998 6 0.6 e v 24 81. 201 1.183 6 2.3 g
12 45.781  1.980 3 3.8 A 25 81.521 1.179 8 2.9 R A
13 50.121  1.818 5 13.0 ol 26 83. 878 1.152 5 1.7 Pl
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Fig. 6 Typical infrared reflectance spectrum of the “Dulong Yu” sample
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Fig. 7 Infrared transmission spectra of the “Dulong Yu” sample DL.Y-1 and DLY-2
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Fig. 8 Raman spectra of the “Dulong Yu” sample DLY-1—DLY-3
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Fig. 10 UV-Vis spectra of the “Dulong Yu” sample DLY-1—DLY-3
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