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Abstract: One of the ruby deposits of important economic value in Southeast Asia is located
near the city of Luc Yen, Yen Bai, North Vietnam. Ruby samples were collected in local de-
posits associated to marble from Yen Bai, Vietnam. According to the colour characteristics,
the samples were divided into four categories: Light purplish red, purplish red, dark red,
and orange. In this paper, the authors studied the gemmological and spectral characteristics
of ruby samples from Yen Bai by conventional gemmological tests, EDXRF, Fourier trans-
form infrared spectroscopy, Raman spectroscopy, and ultraviolet-visible spectrometry. The
results indicated that the rubies belong to marble, which show a typical crystal form of hexa-
gonal tabular. Besides, the variety of fluid inclusions ould be observed by microscope, and

some samples show the typical single blue zone of ruby from Vietnam. It shows the five in-
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trinsic infrared absorption bands of ruby, and some are ascribed to O—H stretching vibra-

tion. Raman bands are mainly associated with the bending vibrations and stretching vibra-

tions of [ AlO; ]. Based on UV-Vis spectroscopy in combination with the component analy-

sis, the four main colours can be separated by quantifying dominant wavelength, complemen-

tary dominant wavelength, and colour purity of the rubies from Yen Bai, Vietnam.
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Fig. 2 Ruby samples from Yen Bai, Vietnam
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Table 1 Gemmological characteristics of rubies from Yen Bai, Vietnam

S BE P % /4 MR B MO T B
V-1-1  Zam 1.761~1.769 LW FH% (0 ,SW T IEHE 3.957
V-1-2  HgLfn 1.760~1.768 LW FEZI{(1.SW FiEik 3.720
V-1-3 e 1.761~1.769 LW FHZL(.SW F itk 3.909 V-1 41:3. 861
V-1-4  #Eefn 1.758~1.766 LW FEZ0(,.SW FiEtE 3.855
V-1-5  REaE 1.761~1.769 LW R840 ,.SW Rtk 3. 864
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Fig.3 Characteristic inclusions in rubies from Yen Bai, Vietnam
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Fig. 4 Infrared spectra in fingerprint region of rubies from Yen Bai, Vietnam
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Fig. 5 Infrared spectra in functional group region of rubies from Yen Bai, Vietnam



g4 IRMH HEXTATENE B ¥ RIEFRHE 7

697

659

418
379

551 587

L/(/(

V-1-5
V-1-4

|
/
S

V-1-2
1 1 1 1 I\/_l_1
400 500 600 700 800
o/cm!
H6 MELHiazninsgtid
Fig. 6 Raman spectra of rubies from Yen Bai, Vietnam
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Fig. 8 UV-Vis absorption spectra of rubies from Yen Bai, Vietnam
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Table 2 Chromaticity parameters of rubies from Yen Bai, Vietnam

_—- CIE1976 L a* b* B A
e g B ¥hmsEMaESE e Eikk ali 7
X Y VA L* a b* /nm
V-1-1 5.08  4.12  3.91  24.05 15.76  3.06 494 —26.41%
V-1-2 9.41  8.30  8.22  34.60 13.17  2.72 494 —17.73%

V-2-1 2.26 1. 55 1.42 12.92  19.04 2.82 495 —41.42%
V=222 2.07 1.46 1. 46 12.37  17.37 1.39 496 —34.97%

W=3-1 3.27 2.34 1.62 17.18  19.66 8. 04 627 37.59%
V-3-2 7.49 5.74 4.73 28.76  21.40 6. 87 628 26.53%

V-4-1 37.87  38.09  31.89 68. 09 5.46 12.16 583 17.52%

V-4-2 4.12 3.48 1. 69 21.86  12.43 15.38 591 49. 26 %




10 R O R 2017 4
. LR .2003,22(3) :342—343.
5 45 [2] WRaksin. Mm Ll g A /)], ) P HL B, 1992,5(3) :87—89.

R AR SN R N RO F TR = S N
B IR AL LR 5 FE T UL R AT A
AIE P8 9 B A K T 2 S22 R0 A B B IX

2T AN I 25 0 B B B AR 4R S0 IX 3
N5 ANELLFE A WARNEWE 4300 517 em ' Ab Y 5R
W S . 630,485 em ' Ak Ay rr A iR R I 0 0 DA %
460,428 cm ' b Y 55 W0 EB A4 A AT LI
(2 931.2 110.1 980 cm ™ "Ab iy O— H 3 F fh 45
R B 5 | JE A0 B K 45 A TR A

Ptk won  fie i 379,418 em ' Ab Y
LALO; K& A iy 25 il 4k 3 A ¢, 587, 659 F0I
697 em 'Ab 5 [ALO, I3 M M 4 R sh A o6, I
H 418 em Ak X FRES T R 3 (O—Al—Openg) 7
i s 5 B Y TSR AE

S5 G A3 R ER AT I I SO 3 s 2
RER BT R EEA Cr.Fe . Ti.V 1 Ga %,
PL 410,559 nm A HaC A P> 5 M IS0 DL K 659
668 nm 55 WU IHJE F Cr' 1) d —d LT ER
iF,693 nm AR GHIEH Cr' P E—~'A, &
., WRAFRESE AT WL Fe'T i T ERIT S BN
468,476 nm Ab [ 55 T W

WAL A 4 A B R R S R0
AR EBEA E WK, fh @ E KR 493 ~
498 nm, H 4l /N T 3020, K 5 Sl 1 5 2 65 b
i kK R 493~498 nm, HEAEEE(E K T 30% .k
Mo, B B R KA, EHEKR 620 ~
670 nm. il IR LA ; E KN 580~620 nm,
B i R RS AT AR

2% 30Hk:
[1] Hofmeister W. 1 [{ = T 4 403 55 U1 4 = 41 & 0 1 )1 7
——E5BEMIE LM X FE AT RZX ] K s,

[3] Long PV, Vinh H Q. Nghia N X . # #3152 5 4 (9 {0
BT HBHELT] BR B A ME a8, 2004,6
(3):40—42.

[4] RP2IR X2, Dung T M, 4. 8RR PH L 48 A 4 1l 8 a1 A8
T ) R B e DX St 3 i LT ). A A 224, 2011,27(9)
2 809—2 820.

[5] Hughes R W. Ruby &. sapphire[ M]. Colorado: RWH
Pub,1997.

[6] Long PV, Pardieu V., Giuliani G. Update on gemstone min-
ing in Luc Yen, Vietnam[]]. Gems &. Gemology, 2013,49
(4):233—245.

[7] hHEah BOTAE ., Booah 48, —FR NI £ & LK F A 1A
AVER YRR Y R LT ], s BUE R . 2004.23(2) 199
—106.

[8] skfRR . 2. w WL sbti ik KM, B 2B 2
B, 1984,

[9] M%¥ K. ZMWOEANTEAFRERSE T LMD T
M AR B TR 2%, 2011.

[10] Mp4& X% R, ZRICILA F A N E G F R l]]. %

AT A2, 2006,8(3) : 21— 24,

[11] ettt xl e, o 2nsh i EAELM]. dbat Bl 2= )
#1,1982.

[12] SRiEdm. AR B IR W Y % 2 R IR B 2 AL B LT ], Bk
T2 PE 4R . 1995,15(3) : 252—256.

[13] Ju g R, 2~y X2 R, 45 P86 4 20 5 A A T b 19 1z
FAWFZE]. B0 . 2008,28(2) :150— 154,

[14] Misra A, Bist H D, Navati M' S, et al. Thin film of alumi-
num oxide through pulsed laser deposition: A micro-Raman
study[J]. Materials Science & Engineering B, 2001, 79
(1):49—54.

[15] 23k, 588, i, X POLRBISRARTEL F A 8 WAL F 4.
AbFRLT 5 S g N A (T, o E S A, 2008 (1) 190
—191.

[16] B R G. i3 i i) B LML AR 58 S8 H
B At B e, 1977,

(171 Bk, PN ALz 5. GRS “f5 1ML 207 41 5 f1 16 53 1
ZO R EAL] A MEA%2E,2012,14(4) 44
—49.

[18] Nassau K. The physics and chemistry of color: The fifteen
causes of colorf M]. New York: Wiley, 1983.77—105.



