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Mechanism analysis of the color enhancement of the brown tinted diamonds
with HPHT

JIN Hui ying and JIN Ying-fu
(Department of Product Design, Academy of Fine Arts, Yanbian University, Yanji 133002, China)

Abstract: After HPHT treatment using the cubic-anvil press, the brown diamond was investigated by spectral

analysis, followed by color changing mechanism analysis. The results show that brown diamond including T aA

and [aAB becomes yellow 30 minutes later under the condition of 5.6 GPa and 1 650°C , which is mainly related

to H3, H4, N3 centers and single nitrogen; then it will become yellowish green after HPHT treatment, which

is related to H2, H3 centers.
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Table 1 Gemological description of the diamond samples and HPHT process conditions

5 m/ct Bt YL bi)Ls PEGPE KB p/GPa t/C ¢/min
C3 0.21 e ANEN =838 S x 5.6 1650 30
C4 0.21 A R1F ST, ¥ 5.6 1650 55
D2 0.29 P RIF S A 5.6 1650 60
C5 0.28 R %= sl x 5.6 1650 112
WA, ZE R 1 Fron. BUREESUE 2R I AR RN
3 iR 50N W U {7388 P2 R ), 4FL 359 5 71545 2 030+ 2 160 F12 350
em VB EUE, O C—C Z A 4R Bl W g, mT AR A A
3.1 RAABLIN L Wi AE b A B A MK B . 10101 100 117541 282+

OO ARG AL R R AR A AR AT T 20515

1 370F11 430 com ™ ' &5 21 7 AE R IR0 UG 2 5 5 1 282



126 = A O W ¥ ik & %36 &

em WURTFAERA DN FEHLILTS em "EAHERALB
O RVRETE R AU, S R AR BRI T aAB

1 L 1 1 1
3000 2500 2000 1500 1000
¥ /cm™

Bl 1 REREA LM G %
Fig. 1 FT-IR spectra of the diamond samples
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Fig. 2 Optical microphotographs of the diamonds
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Fig. 3 FT-IR spectra of the diamond samples after
HPHT treatment

A A R B (1) 28 (0, R H2 HB3 D LR
B, AR S s AT, H3 O S UK A Y
AR R H2 Oy AL B 322 em ™ Ak 7 A IR0,
FHE A R4 . (Collins, 2001

]S Sl Bl A 28 v i v T Ak B S R

503 nm H3
60000
L S : J
C3 30 min !
40000 : i_
C4 55min [
; )
i i
2
20000 2260 m?‘ :
! 1
L i H4
I
C5 112 nfin i
0 i -
1 il 1 i ! 1 L 1 i 1 I 1 i
490 495 500 505 510 515 520
%/ cm™

4 A AL BT ISR
Fig. 4 Photoluminescence spectra of diamond samples

after HPHT treatment
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Fig. 5 Raman spectra of the diamond samples
after HPHT treatment
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