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Coloration of yellow and red colored quartzite jade

ZHANG Yong, WEI Ran, KE Jie, CHEN Hua and LU Tai-jin
(National Gems & Jewelry Technology Administrative Center, Beijing 100013, China)

Abstract: Quartzite jade consists of tiny grained quartz crystallites, and the yellow color is the major color.
However, due to lack of conclusive evidence and spectroscopic data, the coloration for the yellow color is un-
clear, although previous studies suggested that the yellow colored quartzite jade could be related to a very small
quantity of nano-sized minerals. In this paper, yellow and red colored quartzite jades were collected from
Longling of Yunnan Province, Huoshan of Anhui Province and Hezhou of Guangxi, and the coloration-related
spectroscopic data were firstly obtained using the UV-Vis spectroscopic technique with first order derivative. It
is found that the yellow colored quartzite jade is caused by goethite with characteristic absorption bands centered
on 545535, and 435 nm, and that the red colored quartzite jade is caused by hematite with absorption bands
centered on 595~555 nm. For the mixed yellowish-red or reddish-yellow colouration, the first-order derivatives
of the UV-Vis spectra show absorption bands centred on 595~1555, 545~535, and 435 nm, indicating that the
coloration results from a combination of hematite and goethite.

Key words: yellow; quartzite jade; goethite; hematite; UV-Vis spectrum; first order derivative spectrum
Fund support: Public Research Project of the Ministry of Land and Resources of the People’s Republic of China
(201011005-2B)

Yk BHER: 2015-03-25; #EZ HHEA: 2015-09-06
EE&ME: B LR ERITGH (201011005-2B)
TEZEMN: ok FHA9s5- O, J, Wit, waFEE, EENFHKEEEAEMTTR T/E, E-mail: zyongbj@126. com.



140 = AW W

2 & & 35 %

T R A IR R AR AT SRR P AR A i e RS
B S AR R, IR R BT B R AR
W ANE IR LS 2 e A7 30 T4 (B D g
FRER, B WO L0 S0 N A A5 i,
MASCHR B8 BECOR A5 F, 20065 F I BUAE, 20115 9K 55
2,2012,2014; HIFE, 2012) 0] 411, 35 (0 21 (0 47 55
FAMBERNS Fe BB, SO AT EAHS
FerCr-Ni JCEA K, BOAER EAS Mn ICHRA
Ko BT H B KA Z S P Bok k5 g
JIN AR IR 3 T A0 R AT O VR AR ME 3R AR B
Wy A A5 5 DL S 1 5 40 95 B A B 11
KRG, 20145 HIREHESE, 2014). KUk, AL
5 565 35 38 DA K - SR B AT 5 Fp A FH A58 A0 1T DL S i
DG IR 732 (B8 T U 5, 2008 s 28k ik 55, 20125 2%
%%, 20145 Kosmas et al.» 19865 Ji et al., 2002;
Rossel et al.> 2009; Zhou et al ., 2010; Li and Cais,
2013, X B (0 FH 4T (0 ¥ 4 95 5% A 1R (0 1 R 1A
T B T A S R

K1

1 i A 2
Fig. 1 A carved product of quartzite jade
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Fig. 2 Images of the investigated samples
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Table 1  Ultraviolet-Visible (UV-Vis) spectroscopic data of quartz samples
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Fig. 3 Photomicrographs showing abundant tiny red spots observed in the red-colored fine-grained quartz, and even smaller

yellow spots observed in the yellow-colored fine-grained quartz
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Fig. 4  Hematite peak in a Raman spectrum of HZ-J-6 Fig. 5 The UV-Vis spectra from powder samples with

different colors
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Fig. 6 First-order derivatives of the UV-Vis spectra obtained for powder samples
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Fig. 7 UV-Vis spectra of the slice samples
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Fig. 8 First-order derivatives spectra obtained for the slice samples
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