Journd of the Korean Crystal Growth and Crystal Technology
Vol. 23, No. 2 (2013) 81-85
http://dx.doi.org/10.6111/JKCGCT.2013.23.2.81

Properties of colored topaz by new surface treatment

Bohyun Lee, Changsik Koo*', Seokju Yeon*, Hyunmin Choi, Youngchool Kim and Sunhee Kim**

Hanmi Gemological Laboratory (Hanmi Lab), Seoul 110-390, Korea
*Department of Gemological Engineering, Dongshin Univ., Naju 720-714, Korea
**Korea Indtitute of Science and Technology (KIST), Seoul 136-791, Korea
(Received February 19, 2013)

(Revised March 12, 2013)

(Accepted March 15, 2013)

Abstract We performed analysis of composition and structure of coating layers by using ED-XRF and TOF-SIMS for
some passion topaz of Swarovski which developed recently as new surface treatment of TCF (therma color fusion)
technique. In addition, we compared differences between Ti-coated topaz (Mystic topaz) and new treated colored topazes
(passion topaz) with magnification observation and simplified durability test. As a result, we can observe similar
characteristic clues in Ti-coated topaz and passion topaz by magnified observation. According to results of depth profile by
TOF-SIMS, we can know that topaz is treated by multi-layer coating or surface diffusion coating. Moreover, the passion
topaz which is treated by chemical reaction between metal elements shows more stable chemica resistance and higher
Mohs' hardness than Ti-coated topaz.
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Table 1
ED-XRF data of TCF passion topazes and mystic topazes

Various colored TCF passion topazes

No Color Element No Color Element

1 Dark pink Ca 7 Purplishred Au, Zr

2 Ydlowishgreen Cr,Co,Zn 8 Topazblue Co

3 Green Cr,Co,Zn 9 Violet Co, Au

4  Greenishblue Cr,Co 10 Vividblue Ca Cr, Co,Zn
5 Light brown Cr,Zn 11 Yelow Fe

6 Orange Ca Fe

Ti-coated mystic topaz

No Color Element

ag Ranbow color i




Properties of colored topaz by new surface treatment

AFHAl 3£ 7P7telef] Ao] RaEgTial HarEo] lrh{1].
Table 104 & & Qdxo] & AFol ARSE AlE S0
X= yellowish green, green, greenish blue, topaz blue,
vivid blug(No. 2, 3, 4, 8, 1004 Ekxj]ol AM&-E&=
CrZl Co 947t AE=RT). gHA dark pink, light brown,
orange, yellow(no. 1, 5, 6, 11)°IX= Cal Fe ¥&r}
HAZEA3L, violet, purplish red(No. 7, 9lX= Aut
TEHo7 AEHUY. 28y purplish red(No. 7)014
OE daole Sl ZrdEel Avet 37 AE=HAUT

3.3. Wo]:
A}

A (R AE H2E 93 YA

i
!
ol

o
=
xR Mg 3R

s
o} mlAE Evpzes A=A A
olfoE AMPEHRE tE ALE Kt 2
O] AFE e Al H A =2
°n vivid blue Ed=E B AR 7010
purplish red Ed2= 22 A% 6932 A¥og
AL Boen light brown Ev=7) 7P¢ whe A
Tzks Bt Table 2o 2 A3E YeRAITE A%
HE O A7t et 21 9 Evpze] A dl s
SEl /\FQQ S e Zpold Ao AY7tE o] depth
profile £4-& 31 o] ok Aol YeRiT.
sie Wd rke flete] EEE, FARE(oF
10 % HCI), ztoldarH-g-9 (¢F 5% NaClO), 18K Al
x4,

ofN i
ﬂ
i

g
i T
flo

A

0.

A, == g AHE -@rdo%"ﬂ HHAR F, AIZE
Azt W2 FEEZ HiloRE A5 v E
Enlzt oza|e}l Al B 3—0}93\2 , Table 394 =

Table 2
Result of Mohs' hardness test of mystic topaz and TCF passion

topazes
Mohs
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3.4. TOF-SIMSE %3t depth profile £4
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Table 3
Chemicd durability of mystic topaz
Chemicals - - Assay solution Metal cleaner
hours Alcohol HCI (= 10 %) NaClO (=5 %) (for 18K) (for Au, Ag)
5 hrs O O ] 0] [
10 hrs O ] A A A
24 hrs (1 day) O A A X X
72 hrs (3 days) O A X X X

O: Good, [J: Not good, A : Bad, < : Very bad
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Fig. 1. The depth profile of mystic topaz by TOF-SIMS andysis. (a) line profile, (b) 3D images.
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Fig. 2. The depth profile of vivid blue colored passion topaz by TOF-SIMS analysis. (8) line profile, (b) 3D images.
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