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Study of decoloration efficiency ot photochromism in hackmanite
from Mogok, Myanmar (Burma)
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Abstract: Photochromism is the most significant and valuable optical characteristic in hackmanite. EDXRF, FTIR,
UV-VIS-NIR, D65 standard light source, illuminator and colorimetry method were applied in this paper to study the
decolortation efficiency of photochromism in hackmanite from Mogok, Myanmar (Burma). The results indicated that
the major elements of hackmanite are Na, Al, Si, O, Cl and S, its trace elements should include Ca, K and Fe.
There are three absorption peaks of 472, 540 and 667 nm in UV-VIS-NIR spectrum, with 540 nm having the stron-
gest absorption peak. The peaks stay stable but their intensity decrease with time during decoloration. The absorp-
tion peak area of 540 nm is significantly negative corelated with time during 0~80 s (R*=0.99). The decoloration
efficiency grows significantly when the luminance increases from 5 000 Ix to 30 000lx. During decoloration, the
lightness of hackmanite color increases, while its chroma decreases. The color parameter a” decreases and b”
increase. lIts hue turns from purple to pink slightly. All the color effect of photochromism in hackmanite is a direct
result of charge transfer leading to the destruction of the F center in hackmanite.
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Fig. 1 The crystal structure of hackmanite

f % fF ( Cheng and Guo, 2020) % A& 3¢ 3 T
CIE1976 L"a " b™ $5) €075 [] | 38 1o 15 5 I 0 52 56 ¢
NER OIS WK L Fapy ok Gaa it VAL N 0 € NN BN
[ AR B f o AT T B AR AL OB A BY o8 X
S5 BN A B AU IR, i D58 0 A A T
b Az = R ST Y TR R, X6 TR BN TR R R
75 T DA K AR A BUEE T B v i B 4 el L
A EEMIEAEH .,

2 SEYRAE AR ATk

2.1 XOHS

AT ™ A gt KA 1) 4 i (H-1~ H-4) $
o B O ()R AR ) & R
PR T B A1 (B 2) AR BFSERS G, Bir A FE
HBELAT B I B RN

”I:{ r.lll‘ ” I.J. o . . .
H-3 H-4

H-1 H-2

”IIJ frl-:il- ; ' . . .
0

K2 B E FTRE b (B ERTJR XT HE)

Fig. 2 The samples in this research ( comparison before and

I em

after discoloration )

2.2 XWAHE

Ak 27 133K H Thermo Fisher Quant’X g
L X OGN (EDXRE) |, i 45 Fl &
25 MEH AR A2 5 mm, High Zb HJE 50 kV,Mid Zb
JE 20 kV, Low Za HLJE 4 kV, High Za H1JE 40 kV, Mid
Za W]k 16 kV, Low Zc HJ& 12 kV, Mid Zc H &
28 kV,

ZIHMETE (FTIR) 2R FH Thermo Fisher 1S50 {i B
2L MGG, F 4 256 WK, I EGE R 4 000 ~
400 em™ M RE 7 =N U

A0 -0 WL -3 2L AR % (UV-VIS-NIR)
K HH S HE UV-3600 43 603 A0m ik, % 4514 T ok
GBI A 300 ~ 800 nm, 43 FEE K 0. 5 nm, i
FAHEHEE N 400 nm/min I 5E 77 2B ST,



520 A

a8y

543 B

HE R 5 i F| KONICA MINOLTA CL-200 7%
HEPEETE, MR S NORM (B , o FH AR 5248 1,
JIE 2,52 56 2 " AN 1A 3, FEAR MEDG IR AR b B
Mako G-507C TV AHHL ( Allied Vision Technologies,
Stadtroda, Germany) RHEFE B , i D65 t5
WESEUR ( Philips Master TL-D 90 De Luxe 18 W/965,
Holland, (i 6504K) MW, LIFBE/K N9. 5 ik i
SR S 8 AT R T R R T G R LA i A R
JE, GUR S it 22 1) 1375 W o PRl o 266 A i {6l T R
FETHFR 2 FEEE 5 000,10 000,20 000 F1 30 000 Ix, fii
PRI RSG5 T M B8 2 S 7 4 Fh iR
T BRI IR AR B
e B4 ik BT E AR B ATz 0
CIE1976 L"a”" b ¥350 (23 0] 2K R pF T A ™
b IR LT GNMZE A, o " A I B 43 AR R L
gxn,, b Al 1E B0 23 S AR R B R L* ?ﬁhﬁ
TR e o b7 AR RR
G KGR hab:
Ch=va’+b"’ (2)
he, =arctan(b”/a") (3)

o

K3 sk

Fig. 3 Experimental device of discoloration test
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Fig. 4 Natural tourmaline inclusion (a), flocculence inclusions (b), iron impregnation (c¢) and gas-liquid two-phase

inclusions (d) in hackmanite
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Fig. 5 FTIR reflectance spectrum of hackmanite
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Fig. 6 UV-VIS-NIR spectra of hackmanite during discoloration(a)and the relationship between time and peak square of 540 nm (b)
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Fig. 7 The discoloration performance of hackmanite under different luminance
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