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Quantitative study on color and spectral characteristics of Huanglong
jade from Myanmar

NIU Jia-rui and GUO Ying
(School of Gemology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: The color characteristics, chemical composition and spectroscopic characteristics of the yellow-red Huan-
glong jade samples from Myanmar were studied through Fourier transform infrared spectrum, laser Raman spectrom-
eter, ultraviolet-visible spectroscopy, an X-ray fluorescence spectrometer, electron microprobe analyzer, and an
X-Rite SP62 hand-held spectrophotometer. The quantitative relationship between the color and spectral characteris-
tics of Huanglong jade from Myanmar was analyzed. The results show that yellow-red Huanglong jade from Myanmar
is mainly composed of Si0,, with small amounts of Fe, Cu, Cr and other transition metal elements, and belongs to
the cryptocrystalline quartz jade. Under CIE D65 standard light source and N9 Munsell neutral background, there
is a high correlation between the lightness and the hue angle of the Huanglong jade from Myanmar, and the change
of iron content has a significant effect on the lightness and hue angle of the Huanglong jade from Myanmar. The first
derivatives of the ultraviolet-visible absorption spectra can infer the relative contents of goethite and hematite in the
Huanglong jade from Myanmar, and the color of the Huanglong jade from Myanmar changes from yellow to red as
the position of the primary wave trough shifts toward the long-wave direction.
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Fig. 1 Photos of the Huanglong jade samples from Myanmar under standard D65 light
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Fig. 2 Raman spectra of the Huanglong jade from Myanmar
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Fig. 3 Infrared spectra of the Huanglong jade from Myanmar(a) and Yunnan (b, after Pei Jingcheng et al. , 2014)
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Fig. 4 Diagram of the chromaticity projection plots(a) and the plots in CIE 1976 L* a" b" uniform color space (b) of the

Huanglong jade samples from Myanmar
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Table 2 The correlation between colur parameters
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Fig. 5 The color analysis of the Huanglong jade samples from Myanmar
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Table 4 Results of electron microprobe

B BEJ5 Al
HL-1- HL-1- HL-2- HL-1- HL-1- HL-2-
WAr - so1 1601 15-01 502 16-02 1502
Si0, 100.05  99.39 98.20 78.54 86. 26 87.62
FeO 0. 00 0. 00 0.02 17. 44 13.26 11.37
Na, O 0.01 0.01 0.15 0.72 0.10 0.04
Al, 04 0.00 0.01 0.00 0.70 0.46 0.08
MnO 0. 00 0.01 0.04 0.13 0.02 0.18
MgO 0.15 0.12 0. 00 0.28 0.23 0.15
Ca0 0.02 0.02 0.02 0.84 0.03 0.14
K,0 0.00 0.00 0.03 0.46 0.07 0.29
Zn0O 0. 00 0. 00 0.08 0. 00 0.03 0.00
Cr, 04 0.00 0.00 0.00 0.04 0.03 0.00
TiO, 0.00 0.02 0.00 0. 66 0.05 0.07
CuO 0.00 0.10 0.01 0.00 0.07 0.00
NiO 0.02 0.03 0.02 0. 00 0.04 0.00
SrO 0.01 0.04 0. 06 0. 00 0.00 0.00
Total 100.26  99.75 98. 63 99. 81 100.65  99.94
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Fig. 7 UV-Vis spectra of the Huanglong jade samples from

Myanmar
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Fig. 8 The first derivative curves of UV-Vis spectra
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2021) o YARERE RV R B AR R, AR ER BT TE 58
Hh =] WIS 1S — B 50t 4 b iy 0 ) S i A
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Table 5 Correlation between the position of the primary
wave trough and color parameters and the Fe content
of the sample

WiH L” c” h° w(Fe,05)
N, r -0.832"" -0.578 -0.933"" 0.514"
FHAE
Sig 0. 000 0.012 0. 000 0.029

TE: r & BORPRABSC R B, R A B PSR B 2 ] A AH OG5 Sig 2
WENE p B, TR SIS HT P P A A 2 (A A8 K
F0.01 KRR AHOCHER ;70,05 A (XU AR R

JE 55 ER SR X8 /N R it e B )8 1) 216 3 % A2 (TR
9) , S HISCH R A R AIEA @0 M 2 U G R S518
A, FHEANE S O ZEE Pearson FHE F
B r dmerey , U I 32 I A 6 Y 28 Ak AT R T 9 4 )
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Fig. 9 Relationship between the position of the primary wave

trough and color parameters
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Table 6 Correlation between the peak height of the first
order derivative of the UV-Vis absorption spectrum and
color coordinates a* and b~ of the sample

i H a” b”
N r -0.316 0.876"
435 nm AZbIg
e Sig 0.317 0. 000
r 0.802" " 0.439
520~580 nm Abig
A Sig 0.002 0.150

TE: r 2 BURBRAHSC R FORA B PR B Z A RH G Sig J2
B p A8, FR A SN AT b P A R 2 ] A KR
FR0.01 K (XU, HH SR TE R 2 70, 05 K (XUR) , MG

H@E A bs b7 B2 EEIEM K (r=0.876), 520 ~
580 nm AbUE 5 5 €8 5 AR bR o SR EIEARDG (r=
0.802) , 435 nm AL ES I 520~ 580 nm 4b U4 25 52
B FARERD 1 B i 5 e, R G AR R R R 1Y
FrE ] UGS AR o b 43 BIRAE . Bl (O A AR
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R e BN Y TR CR T EARCERTN
3 4t
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(3) giifa s e £ 0 B =B AZ BT K W,
L HN—1] BT 360 nm A1 472 nm Kb 1 % 04 0
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Hh =T LIRS — B 5 250 2k AR IX 4 4 ) B
T B BB R ARER AT (R i RIS A
500~600 nm 35 [l N [ 07 Il B sl IsE AR gk & i
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