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Abstract: Ambers are composed of polymer molecules which contain aromatic moieties such as benzene,
naphthalene, phenanthrene and anthracene. They emit fluorescence when irradiated with ultraviolet light, which
was used for confirming an amber. The fluorescence of amber, however, tends to decrease as the surface of
amber is weathered with light, heat, oxygen for a long time. In this study, the reliability of confirming amber
with its fluorescence by measuring the changes of fluorescence after artificial aging. Aging factors were UV
light (A=340 nm), oxygen with heat (100%, 90 °C) and heat (90 °C) and aging time was for 5, 15, 30 and
60 days, respectively. In the excitation and emission spectra of amber, the intensity decreased and the maximal
wavelength was shifted to longer wavelength with artificial aging time. Especially, there was a drastic decrease
in the intensity of spectra to 1.7% of initial value after 60 days aging under oxygen with heat. Only in Colombian
amber there showed an increase of fluorescence intensity for a certain aging time, which could be explained
by the production of aromatic ring in the presence of light and heat. Conclusively, the fluorescence can be
lessened by the natural weathering with light, heat and oxygen and it is not accurate to recognize amber just
with UV irradiation method.

2 9 5812 benzene, naphthalene, phenanthrene, anthracene¥} 7+ aromatic ringS ¥ 33l= 3IHE=
T35 3lo] Al A Al FFE vERnh AT, 371, &, E ol =EEo] AAFQ] Ik
S AAHA FHo] T3k o weh FFEAo] FlA= Aol Utk & AFelMe AFAH &
S AASL o] ¥skE dEsle] PFAGE o8-S SuF I FrRdS BrkekeAt ekl
o} d3lelatE A4 (=340 nm), 2F2(100%, 90 °C), E(90 °C)olx, E3}717+e 5, 15, 30, 0L 3}
of A3}5 BT A9 Al e FEAHE-dAM e Al 7] Q1A sl AJ7ko] 7 zshi A
Fge] A717F 7kastar Fge] s Ao R o] F3it. #01, 2Ha 29171014 FshE SatellA
60do] g & Fgo] A7I7E 2713k 1.7%= w4 72k Tk, Colombian#He] 7
g3} F dGAZ7RA] Fge] A717F STV flol &, UVES] QIAE 2312 aromatic rings A4

tml

o i

% Corresponding author

Phone :

+82-(0)42-860-9342  Fax : +82-(0)42-861-5168

E-mail : jongseo71@korea.kr

-197 -



198 Jongseo Park and Yujin Lim

o=, 9 W, Ak Fol FASE A4
S EACIA B0 01 P BRAT dEale

i

.M E
i‘i% oAl o AEEo] Funk d w5t
o] 23 3143t Z S 2 A Baltic, Colombian,
Dommlcan, Fushun 5 A A4 ug} thksi

WRE YL AR E1 E—H 3o 5 BA Lo EA
o] EAE 7HAAL Qo] BAE, FAdFE F"ﬂ AHg-E o]
gon, gt FE2E B 0}04 7& AA AN A 7E o]
Folxith. s-EvEtell A s8ke] A= HAlER] AL

Ao} S, AL, AE 5O W FA oA W E
3 glom, A AMEE sEPEAF ATt
FAAE]o] 23 T

Sure 3188 0 F communic acid, abietic acid,
pimaric acid % diterpenoid Al Bl &3l= EZE9
radical polymer1zat10n°ﬂ ol YA E}? T EA3E
olg EAEL 3} oA benzene, naphthalene,
perylene¥} 742 W3} 312 (aromatic ring)S E3Fsh=
A7 Qlof A g 2AME o FF-S vEpd TR
o] BEA4L wEAH NN EEHE FE, S5, vhx,

01-.1 L

& 28 o 9RE el A4S 0|85

3 £ pgoE 37} gl EHelA
A% BHL el F30} 298 Folt ¥
o] SfaAE BFol sk whebd, FohE Eupel

gk 2870l tie Hrt B asiet
2 Aol dotel we sute] FFEA |
stE @] Slete] &, Ak, UVE dsiRiztz 9
s 609 <}t A3tE AZ F FAHstE APl
dstol whE FFEA ] wWstel g ol mE Ao
A AR ] FadS ARt sttt
2. o #

21. N 2 T=
Ao A3 T2 Baltic, Colombian, Dominican,
Fushun 390l on, sulaujd a2 5E 9418 +

A5, NH F R FEERTE SRAAY FE viste] S-St T ASEELS Tble 19] 1}
g FRebed ASHT Uk B8, TS 52, S ehich BA0) AR ARE 3] JFS WA
S5 A A BAs PEse e e, 2 ] SAstel 942 FUR F seld URE Aes
Solany, SR, AGNNAAPY, TR, Atk 3YSYH Gshgol /FsSES 5 Yol
A0l 8 Sol ok, o] F 3, AF, W] B wAApLe] Zo} A=F = ALgST
Qe Farraa, A9Ag s 28 vk
o] BuHE 2Al ATl FEABWE T 22 PSHIH
FAF SO02 kg F AL AUA ANE E 221 Uvol of3t Bt
W9 FHPYE A PP, Suhpe] FEF 4RO AAW 9 AEE 40 CE 4AE UV
FeHFH O e ARe AelE Aol glo] Sl ZAF ZA(UV2000 ATLAS, A=340 nm)°ll A A 34 %
Table 1. Amber samples used in this study

T7 Baltic(BA) Colombian(CO) Dominican(DO) Fushun(FU)
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Table 2. Photos of ambers under the natural light and the ultraviolet light (A=365 nm)
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Fig. 1. Excitation (a) and emission (b) spectra of freshly exposed ambers with different origin.

Table 3. The wavelengths of maximum excitation and emission
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Fig. 2. Excitation (left) and emission spectra (right) of ambers after UV irradiation of 340 nm for 0, 5, 15, 30, 60 days. (a)
Baltic, (b) Colombian, (¢) Dominican and (d) Fushun amber.
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Fig. 3. Excitation (left) and emission spectra (right) of ambers after thermal aging for 0, 5, 15, 30, 60 days. (a) Baltic, (b)

Colombian, (¢) Dominican and (d) Fushun amber.
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Fig. 4. Excitation (left) and emission spectra (right) of ambers after thermal aging with oxygen for 0, 5, 15, 30, 60 days.
(a) Baltic, (b) Colombian, (c) Dominican and (d) Fushun amber.
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Fig. 5. Excitation (left) and emission spectra (right) of inner part and surface of naturally aged ambers. (a) Baltic, (b) Colombian,
(¢) Dominican and (d) Fushun amber.
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