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A tentative discussion on inner characteristics of beeswax-colored amber from
Baltic Sea

ZHU Jing-ran, GAO Xian-ke, WANG Yan and SHI Guang-hai
(School of Gemology, China University of Geosciences, Beijing 100083, China)

Abstract: Amber usually varies from transparent to translucent. When a translucent amber looks white to yellow
in color, it can be called the beeswax. Amber and beeswax almost have the same spectra, however, their ap-
pearance varies greatly. In this study, scanning electron microscopy (SEM), gem microscope and infrared spec-
troscopy were employed to investigate amber from Baltic Sea. Beeswaxed-amber and transparent amber show
similar infrared spectra characteristics, suggesting that chemical composition is not the factor influencing their
appearance. SEM images show that there are numerous bubbles on the surface of beeswaxed-amber. The diame-
ters of the bubbles are generally less than 20 pm, with the majority around 5 ym. Combined with the microscop-
ic observations, it is inferred that the appearance of the Baltic beeswax is related to the bubbles inside, and the
beeswaxes with lower transparency and whiter color grade commonly contain much smaller and denser bubble in-
clusions.
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Fig. 1 Appearance characteristics of samples

F 1 AREMAFFEHEL

Table 1 Gemological characteristic of samples
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Fig. 2 Infrared absorption spectra of samples by
KBr pellet method
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Fig. 3 The bubble inclusions of sample A-1
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Fig. 4 The bubble inclusions of sample A-2

(3) Bl A-3: 3 O I, B W] -2
Bo FA T BB T, 70 I AT K ROR AL
FEor AT 573 DORZS (B 62, AT ILHT B FEBR . 470 £i%
IS AT WA AL, HEFURR R, WL R - AR A
5 pm( & 6b).

(4) FERD A-4: B3RO E R, BOEW &Y
A T REE T, 40 N RORTALAREI S 0 A, T
BRANEIE (I 7200 470 500 WA AL, HEZU B A
i, TSR BB EHARZ) S pm( B 7h) .

(5 Fidh A-5: EH e, Wil Hfhs G -
LA LA B o A 1) /AL 8)s
JAALELEATIE 20 s NVULEETIER 2.5 jam.

(6) Fih A-6: EWIBRIAASAMLE TR LA
fLa5H .



88 PR S T/ B S 35 %

1.00 mm

K5 FER A2 MR MafaT B A
Fig. 5 Scanning electron microscope images of zoning structure of sample A-2
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a—Mass zoning structure of sample; b—Boundary of the mass zoning structure
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Fig. 6 scanning electron microscope images of polished side of sample A-3
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a—Mass zoning structure of sample; b—The bubble inclusions of sample
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Fig. 7 scanning electron microscope images of polished side of sample A-4
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a—The uneven distribution of bubble inclusions; b—Bubble inclusions characterized by low density
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Fig. 8 The bubble inclusions of sample A-5
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Table 2 Characteristic of samples under the SEM
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Fig. 9 Comparative analysis of partition structural images of sample A-2
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a—Image of scanning electron microscope; b—Image of gemological microscope

THAME, RZABRAL. HAE T 48 s, 126 A A
OAEY], B E R W —1- 18 W1 1 s, &0t
AR, AP B B D EARZAI N 0.25 pm

(3) BT (1 5 X 45 K i E0 525 WY P8 AN [+ 1
I, FLS TR T IR S I A R
HeH 75 AN o 70 BUE RS B B A S5 S
M5, PR SR P 2 R ) R R R A A )

References

Liu Xiaoliang and Chen Xihao. 2015. Identification of amber and its imi-
tation[ J J. Popular Standardizations 1: 74 ~ 77Cin Chinese with
English abstract).

Lu Biyue, Yang Dongxiu, Fang Huis et a/. 2014. A preliminary study
of inclusions in the burmite( Myanmar amber) and their significance
[J]. Acta Petrologica et Mineralogica, 33(S2): 117~122Cin Chi-
nese with English abstract).

Ouyang Miaoxing> Yue Suwei and Gao Kong. 2016. Identification of
amber and its imitation[ JJ. Journal of Gems and Gemmology, 18
(7): 24~34(in Chinese with English abstract).

Qi Lijian, Yuan Xingiang> Chen Ming, et al. 2003. ESR behavior and
13C NMR representation of treated amber and resinl J]. Journal of
Gems and Gemmology, 5(2): 1~ 6Cin Chinese with English ab-
stract).

Wang Yamei» Yang Mingxing and Yang Yiping. 2014. Experimental
studies on the heat treatment of baltic amberl J1. Gem & Gemology,
50(2): 141~150Cin Chinese).

Wang Yamei> Yang Mingxing, Yang Yiping: et al. 2010. Critical evi-
dences for identification of heated ambers[J]. Journal of Gems and
Gemmology, 12(4): 25~30Cin Chinese with English abstract).

Wang Yan, Shi Guanghai,» Shi Wei, et al. 2015. Infrared spectral char-

acteristics of ambers from three main sources (Baltic, Dominica and

Myanmar [ ]]. Spectroscopy and Spectral Analysis, 35(8): 2 164~
2 169Cin Chinese with English abstract).

Xing Yingying, Qi Lijian, Mai Yichengs et al. 2015. FTIR and C
NMD spectrum characterization and significance of amber from dif-
ferent origins J1. Gem & Gemology, 2: 8~ 16(in Chinese).

Yang Yiping and Wang Yamei. 2010. Summary on organic components and
relevant spectral characteristics of amber and copall J ]. Journal of Gems
and Gemmology, 12(1): 16—~22(in Chinese with English abstract).

Zhang Beili. 2012. Systematic Gemologyl M. Beijing: Geological Pub-
lishing House(in Chinese).

Zhu Li and Xing Yingying. 2008. Infrared absorption spectrum repre-
sentation of amber and its imitation[J J. Journal of Gems and Gem-
mology, 10(1): 33~39C(in Chinese with English abstract).

Mt o 32 2 3% S0k

Xese, BREGES . 2015, BRI HAT )& 0 5 A% S e aEL] ] R
b, 1: 74 ~77.

P, MR, 7 B 2014, dRABEET N &) B9
HE X1 SATWERE, 33(2): 117~122.

RRPAD AL, 246, m fL. 2016, BREILILO S sel) ], ha
FIsASRE, 18(7): 24 ~34.

TIRG, ZOEE, MR, S 2003, ALFERBEHTRIN K ESR 170 &
BC NMR R[] FAMELERE, 5(2): 1~6.

TWF, e, U f, 4 2015, S RGN 2K e
FZARADBEFA LA G S B ] O 2 5 6% A Hr, 35
(8): 2164~2169.

THEHG M A, B—#, 5. 2010, %5 5@ Ak H BEH (0 ¢ IR 4
(1] BAMEA%REE, 12(4): 25~30.

TAESE, TGN, 22 0K, 4. 2015, ANFEF=HIIEHT FTIR fl~(13)C
NMR 2 RAE K X, FAMEAERE, 2: 8~16.
W, EAEBC. 2010, BEET SR R G A DL S L1 22 R AE 25

W] FAMEAFRE, 120D: 16 ~22.

FKRAEEH. 2012, REFA¥IMI. J65T: MR H AL .

&KOF, WEERE. 2008, BEH A H WA G5 LSOOG SRR AE
] FAMEAFEE, 100D: 33 ~39.



