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EPMA studies of iridescence of labradorite

PENG Yan-ju'?, HE Xue-mei'? and FANG Qin-fang!
(1. National Lahoratory of Mineral Materials, China University of Geosciences, Beijing 100083, China; 2. School of Gem
Studies, China University of Geosciences, Beijing 100083, China)

Abstract: In this paper, the authors used such means as microscope, XRD and EPMA to study the origin and
distribution characteristics of iridescent in labradorite. The results indicate that the inner lamellar structure of
labradorite causes interference effects which contribute to the iridescent colors. Furthermore, each unit lamellar
structure is made up of calc-poor and cale-rich plagioclase feldspar. Only when the thickness of the lamellar
structure varies between 128 nm and 292 nm can the interference colors be visible. Because the surface of the
lamella is not absolutely smooth, iridescence always looks like the contour line of a map. Additionally, the thick-
ness of the lamella is related to calcic content, i.e., the more the calcic content and the thicker the lamellar, the
longer the wavelength of color. The uniform interference color may have different calcic contents, varying from
place to place and from environment to environment. Nevertheless, it is demonstrated that the relationship be-
tween the iridescence and the calcic content of labradorite is positive at the same place.

Key words: labradorite; iridescent; EPMA; interference; lamellar structure

An
50% ~70%
1770 20 Rayleigh

2007 - 06 — 06 2007 -07-15
519002310062
1978 - E-mail pengyanju@sina. com


Absent Image
File: 1


5

475

1923 Bdggild 1924

70~80

Grundy and Brown 1974 Olsen 1975 1977
Ribbe 1983 10 cm
2006 4 cm 1~3 cem
1989
1998 2005 2006
2006
2.67 g em’
Ribbe 1983 Howie 1998 1.56
2006
010 A Np’ 27°
86°
1
1 wp %

Table 1 Electron microprobe analyses of inclusions in the labradorites
SiO, TiO, ALO; FeO MnO CaO Na,O MgO K,O Total
49.83 0.70 4.76 11.78 0.25 20.78 0.87 10.22 0.13 99.32
0.26 50.19 0.16 46.18 0.76 0.38 0.33 1.47 0.00 99.73
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Fig. 1 Photos of rough stone of labradorite



5 477
6000 d
X ﬁ%‘ P checkeell
X-3 ¥
000k X-4 %3 (k)
2
&
2000
ST S 2
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10 20 30 40 50 60
26/() "
a b ¢ a B Y
2 X 0.81736 1.28736 0.71022 93.462 116.054 90.475
Flg 2 X—l‘?ly powder diffraction spectra of labradorite X-1 0.81711 1.28686 0.71051 93.440 116.060 90.440
with different colors X-2 0.81764 1.28700 0.71044 93.480 116.030 90.430
RC Cu Kal 40 kV 80 mA 3.2
4
2 X-1 12 1
d 3.184 3.211 4.048
3.757A X-2 d 3.184 3.213 4.048
3.767A X-3 d 3.184 3.209 3.767 EMPA-1600 15 kV
4.048A X4 d 3.189 3.213 4.055 7x1078A 1 pm 3
3.751A 2
JCPDS d An 43.7~51.7
3.1821 3.2012 4.0406 3.7612A An 50 ~ 70
4 3% K
3 wp %
Table 3 Electron microprobe analyses of labradorite
SiO, ALOs TiO, Na,O K,O CaO FeO MnO Total
1 54.52 28.81 0.03 5.34 0.56 10.61 0.00 0.10 99.98 Abys 2Ansg Or3 5
2 54.03 28.25 0.00 5.41 0.54 11.20 0.00 0.04 99.46 Abys 3Ans; 70r;3
3 53.01 27.84 0.11 6.01 0.56 11.29 0.26 0.00 99.08 Aby7 7Any9 401, 9
3 53.76 28.18 0.25 6.42 0.47 10.65 0.28 0.05 100. 06 Absy gAnyg 701, 5
4 53.78 28.05 0.03 5.78 0.49 10.86 0.34 0.00 99.33 Aby7.7Any9 ¢Ory 7
4 53.29 28.02 0.03 6.73 0.91 10.29 0.00 0.23 99.49 Abs; 7Any; 701y 7
5 53.99 28.80 0.01 5.64 0.67 10.68 0.11 0.00 99.89 Aby7 ¢Angg 30r3 7
5 53.76 28.60 0.05 6.28 0.37 10.57 0.13 0.04 99.81 Absy gAng; ,0r g
6 53.89 28.07 0.12 6.08 0.46 10.90 0.36 0.00 99.88 Abyg 1Anyg ¢Or, 4
6 54.10 28.74 0.12 5.86 0.63 10.50 0.05 0.00 99.99 Abyg 5Angg 1Or3 4
7 54.54 28.26 0.25 5.95 0.39 10.49 0.00 0.00 99.87 Abyg ¢Angg 301,
7 54.00 28.06 0.00 6.05 0.47 10.37 0.05 0.19 99.19 Absy 0Any; 40r; 6
7 54.76 28.16 0.05 6.15 0.42 10.04 0.06 0.00 99.63 Abs; 4Ang 50r; 4
7 54.43 28.05 0.18 6.08 0.54 9.84 0.02 0.00 99.14 Abs; 2Anys Or3
8 53.38 27.75 0.07 5.90 0.63 11.11 0.14 0.10 99.08 Aby7 4Anyg ,0r;3 3
9 54.83 28.48 0.00 5.72 0.43 10.70 0.00 0.06 100.22 Abyg 9Angg ¢Or; 4
10 54.18 27.57 0.00 6.09 0.62 10.13 0.21 0.28 99.08 Absy 3Ans6 3013 4
11 55.15 27.39 0.16 6.20 0.54 10.48 0.23 0.05 100. 19 Absy 2Angg ¢Or; g
12 55.07 27.85 0.00 6.20 0.45 10.08 0.04 0.00 99.68 Abs; 4Angg 1Or; 5
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Fig. 5 Sketch of light transmission in the labradorite

with layered lamellar structures
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