HNRSNBEFZHE
51, 063001(2014) Laser & Optoelectronics Progress ©2014¢ 1 [ 3 5%) Ze ks 4

S 00, 35 10 16 2 AE R 51 K IR 0

BNK % B NER ATE

AR B TR 25 A A I s, I 200237

FEE il 2200 T Booek $RAb FRAT S ) 40 fr) R 4% S5 AR AL B AT U . WA A B R LR TR R R SR R X TR
P DU TIE B R 28 40 X 38K M Fe 7% i i 11 €0 DX, R 001 % He 4% 33 35 B Min 32 22 DL Mn” I8 A2 7, T AR 1L 48
WA B M $RAh BT S 48 40 T DO WO 1% R I, 572 nm Ab 55 W GRS I VA R T Fe® (1 PALCTy) — T, (CH) Bk
iF DA K Fe —Fe™ &+ XT [a] (Y W i 55 B, iR 2 35 R B @ 0y £ K . Ak, Mn® 7F 545 nm A4 1Y "Au(S)—'To(G) Fl °A,
(S)'Ti(G)H FERFE S IR L AR A 7 — A

KEIR OB R AR B TIRRE SR 5 5 A -] WORTE Bt k E

FES %S P585 XEEARIRED A doi: 10.3788/LOP51.063001

Study of Spectroscopical Characteristics and Coloring Factor of
Lavender Jadeite
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Abstract Different test methods are used for analyzing Burmese deep lavender color jadeite sample before and
after heat treatment. Phase analysis shows that this kind of jadeite is assigned to jadeite jade. X- ray
fluorescence spectrometry indicates that the deep lavender color area has more amount of Mn and Fe than the
white one. Electron paramagnetic resonance spectra demonstrates that Mn mainly exists in the form of Mn’*
rather than Mn®" in traditional opinions. Ultraviolet— visible absorption spectrum reveals that wide absorption
band centered at 572 nm can be attributed Fe’" ion couple- electron pair "A,(°T.) —°T,("H) transition and the
charge migration of Fe®'— Fe’'ion pair,which are the main reasons for deep lavender jadeite coloring. The
superposition of °A;(S) —'T.(G) and °A,(S) —='T\(G) d- d electron transition at 545 nm of Mn’" ion can be
considered as another factor of lavender jadeite coloring.
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Fig.1 XRD spectra of lavender jadeite sample
3.2 XRF &i& 5 #
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Table 1 XRF analysis of the lavender jadeite sample

Oxide content (mass fraction, %)

Sample SiO. AlLO; Na,O CaO TFeO Cr,0; TMnO K.O Co0,0;
Purple areal 63.99 23.59 11.94 0.15 0.13 0.06 0.05 0.05 0.04
Purple area2 62.78 24.35 12.39 0.13 0.19 0.07 0.09 / /
Purple area3 65.67 20.76 13.01 0.21 0.22 0.03 0.08 0.02
White areal 68.95 23.58 7.05 0.14 0.09 0.06 / / /
White area2 65.41 25.33 8.91 0.16 0.10 0.05 / 0.02 0.02
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Fig.2 EPR spectra of lavender jadeite sample at room temperature
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Fig.3 Lavender jadeite sample before heat treatment (a) and sample after 850 C oxcidizing heat treatment (b)
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Fig.4 Optical absorption spectra of lavender jadeite sample at the range of 330~800 nm
WE & PR P A FE AT, 570 nm B I Y I WA U 5 3 R, o I 4 i TR, L E A PR B EE Y T L %
AR . X RIS AP B 50 Fe® TR il T2 Wi A AL Fe™, fli 15 Fer #i & v 1 X i A iE 4%
TR AT A (T) ", CH) W STl 5 , 2 B W A it A0 Rl 3% 56 €0 DX Ity B €5 1 4 o 0 AF 1 Y Fe™ B d—d L 7 BR
LK Fe* ~Fe’ (1 i faf #5 R W die s ik o 53 4h, i F Mn™ 76 i 16 T 2 S804k S AR 388 i Mn*™, b, 3 80658 43
520 DX (5 AR T [ I S B PR

4 4 B

SONR EEY YR N R R 6 XY Fe & &t T @ K, Mn AUFE 586 XCEBEA . Fe® -
Fe* #l & B 7 XF "Ar (°T )" TuCH)BRIE T 5 19 L 572 nm 2 HvaCs 19 58 W ST 2 45 0 35 SR S ) E 2R A .
i Mn® 7€ 545 nm &b *A,(S) —'To(G) 1 °A(S) —'T.(G) BRI B il Al S 42 (0 35 3R B (1) 5 22 5L A, Fe™ ~Fe™
125 X [ 114 FL A7 5 B E 550 numy BRI Fr) WO o X 5% 6 35 R BUOEAT I

£ X Bk

1 Ouyang Qiumei. Study on characteristics of purple jadeites and color mechanism [J]. Gem and Gemology Journal,
2001, 3(1): 1-6.
BR BB A 58 €0 35 22 1 A5 AE B AL BRI [J]. 5240 B A7 2 4%, 2001, 3(1): 1-6.

2 Harder H, Gottingan. Trance element as coloring agents in jadeite [J]. Gemm, 1995, 24(7): 508-511.

3 B Curtiss. Visible and Near Infrared Spectroscopy for Jade Artifact Analysis [M]. Salt Lake City: University of Utah
Press, 1993. 73-81.

4 G R Rossman. The optical spectrum of Fe’" and Fe’'-Fe’' inter-valence charge transfer in jadeite from burma [J].
American Mineralogist, 1974, 59: 868-870.

5 Chen Binghui, Qiu Zhili, Zhang Xiaoyan. Preliminary study on mineralogical characteristics of purple jadeites [J]. Gem
and Gemology Journal, 1999, 1(3): 35-39.
WRIGHE, [y, BRIEAHE. 52 (35 R i B ) 2 R B WE I [J). 0 M A 2 A0, 1999, 1(3): 35-39.

6 Wang Yongya, Gan Fuxi. Coloration mechanism and chromaticity of xiuyan jade of China [J]. Spectroscopy and Spectral
Analysis, 2012, 32(9): 2305-2310.
FAKE, T R b E i R R B AL B 6B E T [J] 0805 4 5 8% 4, 2012, 32(9): 2305-2310.

7 Sara J Palmer, B Jagannadha Reddy, Ray L Frost. Characterisation of red mud by UV-vis— NIR spectroscopy [J].
Sectrochimica Acta Part A, 2009, 71(5): 1814-1818.

063001- 4



51, 063001(2014) BN SEMYEBEIZFHE www.opticsjournal.net

8 Chen Chen, Guo Shouguo, Mao Jian. Influence on spectral characteristics of purple jade by heat treatment [J]. Laser&
Optoelectronics Progress, 2010, 47(4): 041602.
MR 2, BAFE, B 7E. PO B 0 305 RO S R AR Y 0 B9 AF 5 [J). Ot 5O H T E R, 2010, 47(4): 041602.
9 Liu Xueliang, Fan Jianliang, Guo Shouguo. Spectroscopical characteristics and color—causing mechanism of light pink—
red jadetite [J]. Laser& Optoelectronics Progress, 2011, 48(9): 093002.
X2g R, J A R, SRS [ OB £ 6 3 AR A 1 A R B i R 2 AT (], O SO T E R, 2011, 48(9): 093002.
10 Chen Zheng, Fan Jianliang, Du Guangpeng. Spectral characteristics of omphacite jade [J]. Laser& Optoelectronics Progress,
2010, 47(10): 101602.
PR, 0 R, RESEMS. S0 A7 K A G IS A R [J]. OG5 06 i T UE R, 2010, 47(10): 101602,
11 Mattson S M, Rossman G R L. Fe*’-Fe” interactions in tourmaline [J]. Phys Chem Miner, 1987, 14(1): 163-171.
12 TE C Machado, L Prado, L. Gomes, et al.. Optical Properties of Manganese in Barium Phosphate Glasses [J]. Journal of
Non-Crystalline Solids, 2004, 345(15): 113-117.

063001-5



