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Spectroscopy and Spectral Analysis
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Appearance of morganite samples
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Table 1 Coventional gemmological characteristics of morganite samples
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MT-4 Fo A Ab B 3.075 B AW 1. 57 CE D 2.732 A0 - G B 4 A1)

O VLS & 1 SR T AR AL =90 70 1 A 3 P R 7 3R T
YL BB ST B R AR B 2C s H L MT-1 RETE
T WAL WL B R T IS BRI LI 2(b) 5 MT-4 Bk h
FEIEAL BEEAR A, HR R WEOLH . MO R . I W 2 AR
PN IR LA 2Co) Jo ol T FE SR04 B A B AR A i 125 1)
BEBAR, BBV ZEROE W], TG R I 2B T L5 HL P R
ARSI BRI I . O SF . TGk W B % 5 58
b VSRR SO R EIPARTE Rl AN BV ¢ AR i A VP A

L% BT MBI R L S T A AT R AR DAy A S T SR A B AR
B3 D T B
2.2 BREEBRHE XHETALESN

b SR B T I b B AR AT BT B O R R S AT 0T 4
REIR . RIR T FTIH b B AR A oh B & A A2 DR — 8
B Rl 3 SE —E g St AL LR AR Mn, Pa,
Zn, Rb fl Cs, M Mn J EERRA B BE IR, 00 B0 s
B 7 Rb I Cs " E A G540 38 18 PRl T Mn® " B R AL



%52 S

B A FESHAL BEEE A A5 AE FR ALY 577

ob T A T A A L 22 R X RO Y
T X5 RARFEAR A7 5 U AL BREE AR A7

B2 ERAEAORERE

Fig. 2 Surface characteristics of morganite samples
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Fig. 3 The Raman spectra of morganite samples

TE 45~2 200 em "B, FEAR 70 8O0 9% H 323,
399, 685, 1007 1 1 068 cm ™ 'iX 5 4> 3= B fy hir & we 4 i, G
1323 em " AE IR E WS AL-O BT IR sh A L. 399
em bR IE 5 AL—O MASTE IR S A O, ISR 2 I TE
685 cm ' 4tb . IHJE T Si—O—Si BASTEIR SN, 1 007 e ALY
P25 Be—O MIENF E M 45 MR 8h A &, 1 068 em™ ' Ab iz
25 Si—O AEFFRMAE N IRsA K .

fE 2 200~3 700 cm "B, 3 607 cm ' AbA]WREE B K AY
PLE W, ORAEI, ZIEH 3597 5 3 607 em "4, 3 597
em U T BUGK AR L 0, SR R4 TR — O— H B (¥ X B i
RSB, 3 607 e 'y | BUK AR Z W, B H—O—H
M PRI AR VSR AR, T RUK T A A
ST I BUK ™ A AR 2 0, UL BT R AR A K, B Y 0
& )& B SR E JE T AR (AR TR T AR kAR
9O7JE s A% i 11 B K, A8 T Bk 5 11 8K Y & &b bl

AH

SRR UL, TR IELAL BB AR A S R AR EE AR A Y OB B ok
TEILASAH R, AR 2 B R JEE A A AR B Sk R Bl BT AR 0 L
U . TR AT UL ST SR A O YRR AR L 2 0 . OB R = Ok R U T A
i) 70 YE A 3 O PR AR ORI
2.4 BEMTHRONKESH

IR 558 3 A A5 31 ) 21 A0 St ik dn 18 4 BEAR A 1 214
W i g = A F 1 300 ~400 cm ' Z[H] . 7N FURR S Y £1 40
WO T 04 37 S MR B S AH O . FRAE 04 Dy 453, 493, 532, 596,
683, 756, 816, 964, 1 107 Ffi1 1 236 cm™ ', FH 1 900~1 300
cm g Si—O—Si B HERBI X, 550~900 cm™ ! S Be—O 1Y
FRBNX, 450~530 em™ ' Al—O JT =B 4R 2h X TE ™,

Reflection

2000 1800 1600 1400 1200 1000 800 600 400

Wave number/cm’!
B4 ERAHRLIMRIAE

Fig. 4 The Infrared reflection spectra of morganite samples
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Fig. 5 The infrared transmittance spectra of morganite samples
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Fig. 6 Three dimensional fluorescence spectra of morganite samples
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Table 2 The analysis of three dimensional fluorescence

spectrum of morganite samples

B ﬁ'iﬁ(%ﬁ?i)’ﬁﬂ? Eﬁﬁ"{:%ﬁﬁ'ﬁ B
P /nm 0y /nm AH X 5t
MN-1 365 434 337
MN-2 377 405 447
MT-1 385, 397 443, 464 2 640, 2 650
MT-2 351 414 2018
MT-3 381, 399 440, 465 7617, 7 410
MT-4 353 410 3 281
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Study on the Gemmological Characteristics of Filled Morganite

WU Yan-han, CHEN Quan-li* , ZHAO An-di, LI Xuan, BAO Pei-jin

Gemmological Institute, China University of Geosciences(Wuhan), Wuhan 430074, China
Abstract Using conventional gemological methods, energy dispersive X-ray fluorescence spectrometer, laser Raman
spectrometer, Fourier transform infrared spectrometer and fluorescence spectrometer to study the gemological characteristics of
filled morganite and to explore effective non-destructive identification method of filling treated morganites. The results show that
the refractive index of filled morganites (1.57) is slightly less than that of natural morganites. The SG values of the filled
morganites range from 2.71 to 2.76. The natural morganites do not emit light under neither long-wave or short-wave UV
radiation, but filled morganites show weak to medium white fluorescence under UV radiation. And the fluorescence of some
samples is distributed along the fractures. After zooming in, fine reticular open cracks can be seen on the surface of partially
filled morganites, and traces of glue filling can be seen in the cracks. Energy dispersive X-ray fluorescence spectrometer
(EDXRF) shows Si, Al, Rb, Cs and other elements in filled morganites and natural morganites. The difference of Raman
spectra between natural morganites and filled morganites is not obvious, and the effect of laser Raman spectrometer on
distinguishing natural morganite and filled morganite is not obvious. The FTIR spectra of natural morganites are mainly in 1 300
~400 cm ™', which is attributed to the structural vibration of Si—O—Si ring, Be—O and Al—QO; in the 4 000~2 000 cm '
functional group region, there is 2 359 cm ' absorption peaks produced by CO,, 3 110 and 3 168 cm ' absorption peaks
produced by NaH. In addition to the vibration absorption of morganite itself, the absorptions of (-——CH;—), (- CH,—) are

common at 2 870, 2 930 and 2 965 cm ', filled morganites have the absorption caused by benzene ring exists at 3 035 and 3 057

cm ', Three-dimensional fluorescence spectrometer analysis shows that the fluorescence of natural morganites is very weak,
without a characteristic fluorescence center, and the relative intensity is less than 500; the fluorescence centers of filled
morganites are mainly single fluorescence center about 410 nm and double fluorescence center of 440 and 465 nm, with relative
intensities exceeding 2 000. The relative intensity of the fluorescence center of filled morganite is significantly higher than that of

natural morganite, which is attributed to the aromatic compounds in organic gum added during the filling process. Through
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Fourier transform infrared spectrometer and fluorescence spectrometer test, the spectrum analysis can be used as an effective and

rapid non-destructive detection method to distinguish natural morganites and filling treated morganites.

Keywords Morganite; Filling treatment; Infrared spectrum; Three dimensional fluorescence spectrum
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