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Abstract

Nanliujiang jade is a characteristic siliceous jade produced in the Nanliujiang River basin of Hepu,
Guangxi Zhuang Autonomous Region, which is mainly divided into two varieties: a slightly trans-
parent type with red zonal bands and an opaque type with flower-like textures. It has attracted wide
attention from the collection circle in recent years due to its unique appearance. In this study, po-
larizing microscopy, refractometry, Fourier transform infrared spectroscopy (FTIR), laser Raman
spectroscopy, and UV-visible spectroscopy were employed to investigate the mineral composition
and chromogenic genesis of Nanliujiang jade. The results show that the mineral component of Nan-
liujiang jade is a-quartz, with minor amounts of hematite and goethite, and the jade exhibits a com-
pact massive structure as a whole. Further microstructural observations for in-depth study of its
mineral composition and chromogenic genesis reveal significant differences in the morphological
characteristics of quartz grains between the two varieties. Quartz in the red zonal band type pre-
sents a fibrous structure with fiber lengths ranging from 30 to 300 pm, while that in the flower-like
type shows a granular equigranular structure with grain sizes of 10 to 100 pm. FTIR spectroscopy
displays characteristic absorption peaks at 1184 cm-1,1105 cm-1,796 cm-1,779 cm-1,688 cm-1, 533
cm-1 and 478 cm-1, which are highly consistent with the standard characteristic peaks of a-quartz.
Laser Raman spectroscopy analysis indicates that the red zonal band type shows a characteristic
peak of hematite (a-Fez03) at 498 cm-1, and simultaneously detects characteristic peaks of goethite
(ax-FeOOH) at 237 cm~1 and 405 cm-1, confirming that this variety is jointly colored by hematite and
goethite. For the flower-like type, characteristic peaks are observed at 238 cm-1, 545 cm-1 and 683
cm-1; its main chromogenic minerals are goethite and lepidocrocite (y-FeOOH), with hematite (a-
Fe203) as the secondary chromogenic mineral. UV-visible spectroscopy shows that all samples pre-
sent characteristic absorption peaks of Fe3+ at 380 nm and 450 nm, verifying that iron ions are the
core chromogenic ions of Nanliujiang jade. This study systematically clarifies the gemmological and
mineralogical characteristics as well as the chromogenic mechanism of Nanliujiang jade. It is con-
firmed that Nanliujiang jade is a typical mineral-colored siliceous jade, and there are significant
differences in the chromogenic mineral assemblages and microstructures among samples with dif-
ferent appearance types.
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Figure 1. Appearance characteristics of the sample
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Table 1. Gemological characteristics table of Nanliujiang jade
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FE it G 5 iEIES FEE 2 6 N
Z-1 1.541 2.5915 Esg P
zZ-2 1.541 2.6024 5 P
Z-3 1.541 2.5916 5 P
Z-4 1.543 2.5936 % Ptk
Z-5 1.540 2.6476 e Ptk

3.2. BRI

TS FIER (1 )R, ML RN EE VRSN a-A 5, ZRERES . 4O
FEMN(Z-1, Z-3) T, Ao RLP4RIREE R 2(a) 114 2(b)), F4EK 30~300 um, S5E FHES . LT 4ER A D
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Figure 2. Petrographic characteristics of zoned Nanliujiang jade
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Figure 3. Petrographic characteristics of Caohua Nanliujiang jade
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Figure 4. Comparison table of sample Raman spectra and mineral reference values
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Table 2. System resulting data of standard experiment

# 2 HMRNEXIESTYSEELIR
FE SRS = i TR A R
son  mEmEEL mMIMI asonmsme o s
800, 1080, 1170 1318 P :

L-5 (FAE) 127, 206, 263, 463 298 350 387

L-2 (FAE) 125, 206, 396, 461, 801 297, 500 238 545, 683, 992

L-3 (%1kE) 123, 206, 396, 461, 801 297, 500 240 545, 681, 990
L-1 (41) 128, 209, 462 498, 405 246, 405
L-4 (41) 130, 208, 464, 796 297, 500 388, 549
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RILTVIA FEAEUE . 7E 238 em L AR I T 47 A FRAEUEE DL K2 7E 545 cm™ . 683 cm™t. 992 cm™ Ab R I T 4
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Figure 5. Raman spectra of samples
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Figure 6. UV-vis spectrum of the sample
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