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A comparative study of element content and UV-VIS spectroscopy
characteristics of rubies from Burma and Mozambique
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Abstract: Microscope, LA-ICP-MS, UV-Vis and other observational methods were used to perform the comparative
analysis of conventional gemology, inclusions, chemical element content and spectral features of rubies from Burma
and Mozambique. The results show that Burmese rubies exhibit strong red fluorescence under UV fluorescent light.
They contain short needle-like rutiles, which are arranged at an angle of 60° with each other, and “syrup-like”
structures. With the elemental features of low Fe, high V and high Ga, the UV-Vis absorption edge is smaller than
320 nm and the fluorescence at 694 nm is strong. Mozambique rubies have weak fluorescence under UV fluorescent
light. Their characteristic inclusions are twin planes, disordered arrangement of rutile and amphibole crystals. With
the elemental features of high Fe, low V and low Ga, UV absorption edge of Mozambique rubies is about 350 nm.

The above properties can be used as original identification features of rubies from Burma and Mozambique.
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Table 1 The appearance, weight and size of the samples

%5 IR R/ mm

JHHR/ ct

Bui01 ELitn, gUE BB R 1,05  5.87 x4.57 x3.74
Bur02 B0, ZIm A E R 1,00 6.33 x5.04 x3.84
Bur03 B, OB A 1.54 6.86 x5.26 x4.04
Bur04 LR, R 0.72 5.61 x4.84 x2.52
Bur05 B2, ZIH R B R 0.33  4.18 x3.88 x2.44
Bur06 Lo, NI HEA 1,66 7.78 x6.34 x3.15
Bur07 Bfn, MBI 1.36 7.11 x5.43 x3.48
Bur08 Lo, g R BA 1.31  5.25x4.92 x4.29
Bur09 B4, ZIH A BA 0.31  3.93x3.93 x2.29
Burl0 B, gRm A B 1.38 5.85x5.77 x4.03
Moz01 IEt, ZNHN B A 1.94  8.08 x6.16 x4.35
Moz02 R, ZHAMBEA 1,19 7.03x5.95%x3.19
Moz03 L, ZIMMHE A 0.51  5.08 x4.26 x2.59
Moz04 IELf, ZIH B A 1,33 7.51 x6.33 x3.32
Moz05 B, ZIMMBE 1,72 7.94x5.93 x3.86
Moz06 B4, ZIMAE A 0.55  5.94x4.11 x2.29
Moz07 Lo, ZIMMBEA 0.47  4.95x4.13x2.73
Moz08 LRerta, ZIMMBE A 0.85 6,17 x5.12x3.10
Moz09 O, ZNE AR 0.40  5.04 x4.14 x2.33
Moz10 Lo, ZIMMHEA 0.50  5.04 x3.95 x2.70
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Photos of rubies from Burma and Mozambique
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Table 2 The gemological characteristics of Burma and Mozambique rubies
E LIS

o' iz BT e JaE W —

K bk
Bu01 1.765 / B3PS iz i, LR ]
Bur02 1.761 ~1.769 0.008 PR EW R, 2 P AN i)
Bu03 1.768 / PR FiE W] W, 210 LA
Bur04 1.764 / PP 15 W] g, 40 59, 400
Bur05 1.762 ~1.770 0.008 B Ep e #E W] i, 2T P AN
Bur06 1.763 / B FeiEW] R, 2 AN i)
Bur07 1.762 / WL FiE W] W, 200 AN
Bur08 1.761 / PP 37 W] i AR 59, 410
Bur09 1.762 ~1.770 0.008 PeRE e #EW -, 4 99,40
Burl0 1.764 / PR 37 1 Hh—ai, 4 fh g9, 406
Moz01 1.762 ~1.770 0.008 WA EW SN 59,4140
Moz02 1.760 ~1.769 0. 009 & =pined i# W] AN 59, 410
Moz03 1.761 ~1.770 0. 009 PRSP EW SRR ] 55, 21t
Moz04 1.761 ~1.769 0.008 WG EW i, 4L 99, 400
Moz05 1.762 ~1.770 0.008 PP bl -, 400 59,416
Moz06 1.761 ~1.770 0.009 WereE bl EREA N 59, 410
Moz07 1.761 ~1.769 0.008 PR EW i, 4 99,40
Moz08 1.761 ~1.769 0.008 PR peidi | CAEARC 95, 410
Moz09 1.761 ~1.769 0.008 P Z W AN 59, 410
Mozl0 1.762 ~1.770 0.008 e B % W] AN 85,4140
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The fluorescence of Burma and Mozambique

rubies (LW-UV)

5 DG 4e), A N DHT B S 78 O UE S . 1Y
PR Fe BLRENE A1 R R 2L A0 (KT

SEF P AL AT I O LI [ A 2 Ak
A VLT R A8, SO BRPREIR IR R IRIE 20 H 31

b TR

4 5l

| IS |

K 3

MEa . S %A 5 60K ML E&a
ELFERAN RN, SEREAA o AT R 22, DAL A I %
BRI S LA D W, TS &7 (B 4d) . %™
M 215 7 rhod ] LA 402 B IR [ TR 19 £ I A C T de)
SR IE ALK
3.3 WETESEHE

ASCAEH LA-ICP-MS Xt A% & 34T 1k 2% 0 % 4>
T DUASRAG A [R] 7= Hi 5 b (9 1 o0 32 5 s RFAIE
FFANEE S AE G TR B 3 AN s A BEA T, HE B 4y
B $ i 5 B0, RS 2 AR 24 i AL O, B
A CriFe.V.Ti.Ga Mg %55 & G 3, Wi 24 WL 3
CRE B0l J5 10 1E B AN E BED o

“RERIR Hait

A 21 5 A P IR B AR

Fig. 3 The inclusions in Burma rubies



1006 C R SO R/ B S 37 %

a AL i 1117

AZ T i PR o

0.5 mm NG . 9
- y 0.5 mm

LA

0.5 mm
[

B4 SR s A msk
Fig. 4 The inclusions in Mozambique rubies
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Table 3 The chemical element content of Burma and Mozambique rubies

B i ALO; Cr Fe v Ti Ga Mg
Bur01-01 N 98.57+0.68 3 589+40 61£19 22643 5946 75+1 3444
Bur01-02 IE4 98.64+0.67 3 410+54 62£18 23043 365 711 16£3
Bur01-03 98.38+0.72 528364 67£18 248+3 4915 8432 38+4
Bur(2-01 98.81£0.64 3 116+46 177420 29143 435 67+1 444
Bur02-02 IE4 98.38+0.70 5 390+60 112£18 24143 606 601 48+5
Bur(02-03 98.82+0.60 3199443 170423 354+4 5445 611 3945
Bur03-01 98.91£0.67 1937435 72418 18943 47+5 401 3044
Bur(3-02 B4t 98.85+0.62 2 05430 92422 203+3 11748 401 5246
Bur03-03 98.65£0.75 2 105438 53£17 197+3 5045 42+1 48+5
Bur04-01 99.05+0.82 782420 37029 97 £2 404x16 321 216£10
Bur(4-02 AR 98.73+0.78 1 870£30 338431 22043 23012 6841 14249
Bur04-03 98.77+0.78 1 962+35 335423 23343 22413 631 144+10
Bur05-01 97.98£0.65 2 604441 70421 319+4 5218272 381 4626
Bur05-02 L 98.73+0.61 2 823+43 6023 280+4 442433 311 28+5
Bur05-03 99.11+0.63 2 782452 103+22 35144 69+8 3541 4246
Bur(06-01 99.01£0.37 1 26042 70£35 193+6 49411 55#1 25428
Bur(06-02 g 99.060.39 102242 150£33 1767 6413 541 2625
Bur06-03 99.33£0.25 125942 64234 1874 50£14 601 28425
Bur07-01 98.90+1.12 1 08638 101£21 1904 518 571 3245
Bur(07-02 ] 98.67+0.64 1 00826 6519 19643 68+8 55#1 3143

Bur07-03 99.19+0.70 1225424 99+20 19443 52+7 47+1 2243
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Continued Table 3
i Fifn AlLO3 Cr Fe v Ti Ga Mg

Bur08-01 98.90+0.88 2 242+40 105+18 243+3 92+7 120+2 5745
Bur(8-02 e SANEL 98.94£0.69 219333 145422 24343 8647 118+2 5646
Bur08-03 98.67+0.77 2 263+37 120+19 24743 7346 11742 5146
Bur9-01 98.57+1.24 4912479 6018 670+8 113£10 461 61+5
Bur9-02 E£rfn 98.43£2.58 540418 87423 616£19 87£10 3942 516
Bur9-03 98.80+4.92 4336225 89+49 519+24 50+12 27+2 54£13
Burl0-01 99.14£0.84 1373428 11427 202+4 114210 1072 6247
Burl 0-02 E£rfn 99.22£0.95 1 280435 10323 28745 130211 10243 63+7
Burl0-03 99.14£1.07 1 418436 181+24 30045 12511 11243 75£10
Mos01-01 98.05£0.66 1961+32 2 814464 2+0.34 3345 241 2044
Mos01-02 L 98.46+0.78 2261+44 303384 42036 4246 27+1 20+4
Mos01-03 98.80+0.79 2 13032 305482 320,34 335 27+1 28+4
Mos02-01 98.72£0.77 1101421 2 698468 54046 607 261 4044
Mos02-02 e 98.68£0.68 928420 2758471 620,44 53£5 261 46+5
Mos02-03 98.57+0.79 1141422 2 732469 54043 565 251 3945
Mos03-01 98.78+0.89 1981433 2 54174 34039 20+4 251 2443
Mos03-02 g 98.71£0.72 1969434 2290458 3039 133 23] 27+4
Mos03-03 98.60+0.68 1971436 2 28066 320,37 264 25+1 2243
Mos04-01 98.66+0.72 2333241 2 67779 6049 5545 25+1 4045
Mos04-02 Eaf 98.24+0.60 253135 252364 6x0.50 38+5 301 37£5
Mos04-03 | 98.530.69 2 521+44 2 362+64 74045 3945 27+1 33+4
Mos05-01 99.12+1.30 1231432 2 54681 4047 3647 23] 3045
Mos03-02 s 98.63+1.42 1 226+32 2 604+88 4048 354 241 3745
Mos05-03 98.72+1.31 1133425 2 669+77 4041 23+4 211 3245
Mos06-01 98.5320.75 2988441 157161 7+0.60 146+9 2941 5045
Mos06-02 IE4 98.38+0.70 2 869+37 1 562+59 5£0.52 67£7 29| 52+5
Mos06-03 98.49+1.26 299054 1 78363 7+0.58 918 3241 5245
Mos07-01 98.71£0.90 949425 3303494 2029 5146 241 2344
Mos07-02 ARl 98.79+0.83 1029419 2 705+74 2+0.33 27+4 251 2143
Mos07-03 98.42+0.77 101023 2 86376 2042 4426 251 21+4
Mos08-01 98.62+0.73 666+19 2 879+75 2+0.30 314 261 2543
Mos08-02 ARl 98.93£0.63 638+19 2 76681 2+0.39 37+5 251 3945
Mos08-03 99.03£0.68 63917 2 76572 2+0.34 2845 241 314
Mos09-01 98.60+0.82 1 343433 2 85790 42045 607 341 5446
Mos09-02 e SANEL 98.53+1.02 1 385429 2 77083 3+0.42 48+7 3441 4345
Mos09-03 98.62£0.67 1 56635 2 844481 42049 637 341 53+6
Mos10-01 98.19+0.71 1 407429 5632£115 320.35 606 32+1 7146
Mos10-02 e SANEL 98.69+0.80 2747443 307076 54047 90+8 241 5946
Mos10-03 98.54£0.86 2 569441 3021481 54047 917 261 6626
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Fig. 6 UV-Vis spectrum of Burma ruby
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Table 4 The UV-Vis absorption and the explanations
of Burma and Mozambique rubies
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Fig. 7 UV-Vis spectrum of Mozambique ruby
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