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Fig. 1. Single atomic nitrogen.
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56 |

L

2014 1F

PR He HOAE HTHP P3RS N 590A
(N® RAERN, TERCRBATER Hy il (A
i 3) MeST,

oHg L (N-V-N H1.0)° +N°—H, H1.0(N-V-N
) Nt (3

(2) £ HTHP FAE KIS, KR Ta s
WA A TP B0 B A UR, J
[ aA BENIAHEAL R T aB BUENIAT. FE A4
AR (B, AR (D) A Na
R, HiR, B AR LT AN TR R
Ik 1175 cm™, Dt ZE AN REREE R I I 24
1365~1375 cm™, Ng fv LA WOGIX B AT HEE
Witk h 415.5 nm (24000 cm™®) 14851,

ELE (B HD) Zia2570 (VO B H,
Fats (A0 4) B (0T H, oL E L R
ERES PR E SRR Hy T A (N
WUSATL AR SRR (B D) Fidassc (VO )
TEI Ha PO FIAE (N (A 6. E8) -

B 0+ o Hy B @EN-V )’ (D)

K7 XU T5 (A L) 4

Hy FFULAN-V Hl) *SHg F(N-V-N
)%+ 2N° (5)

F (@) R (5) A I 5 15 2 A 5((6):

oB 100+ VO Hg 0 (N-V-N H10)°%+2N° (6)

ik, #8 a8 NIA Rt 0l HTHP 4k
BRI AR AR S, BB RK 25 7 (V) T LR
Pi IR AT REM S N FE S5 S A TR B[, TR
— S AL AN, AP FE KT 1960 C
I, A FLB I AR R IR (N® B34 (5] 9,
AR -

A N+ N° @)

AN 5525 70V TE AN L f17 (N-V)°
ey (A0 8) , 78 s R M FAEE T (N-V)°
DA T IR BN-V) L 5298 (405 9)

e N%+ VO — (N-V)° s (8

«(N-V)° 1l +e—(N-V) s (9

Eﬁ%%%[GJAS—M,SZ»SS]’ HTHP %IEEP, %7];@
FPL‘I‘J N3 EF"IL‘\ H3 EF"D\ H4 EF"D\ (N-V)_léj\:]a'ﬁ;

= T'/T (V0> ﬁﬁﬁk H3 ':'3‘[4‘[43'44'47]

Fig .7. A pair of substitutional nitrogen atoms (A center) combined with vacancies (V°) to form the Hj center.

Kl 8 EAHE (B 4567

TV TR Hy 4447

Fig .8. Aggregate nitrogen (B center) combined with vacancies (V°) to form two H center.
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Fig. 9. A center is decomposed into two Single atomic nitrogen (N°) .
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Research Progress in Color Treatment of I a Type Brown Diamond
under High Temperature and High Pressure Conditions

CHANG Na*?, LIU Yong-gang !, XIE Hong-sen*

(1. Department of Earth's interior materials high temperature and high pressure of Geochemistry Institute,
Chinese Academy of Sciences, Guiyang 550002, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Xi’an Center of Geological Survey, China Geological Survey, Xi’an 710045, China)

Abstract: Type [ a diamonds are the most important diamonds in the world, accounting for approximate 98% of
the natural diamonds. The body color of type Ia brown diamonds can be enhanced through optimizing the
operational factors of large-volume press such as temperature, pressure and time. Thus, high temperature and high
pressure (HTHP) treatment is an important technical approach for obtaining colored diamonds to increase their
economic value and meet the needs of the market. However, only slow progress has been made in the HTHP
research of brown diamonds in China, because of the limited sources and experimental conditions. Few diamonds
of type I a can reach the gem grade after HTHP treatment. In this paper, the domestic and international
achievements of type I a diamonds under HTHP treatment are reviewed since the 1960s. Previous researches
showed that the plastic deformation and the different structure of nitrogen impurity in diamonds are the major
factors affecting colour alteration process of the type I a diamonds. According to the reaction principle and
kinetic mechanism of internal nitrogen impurity in the type I a diamonds under HTHP conditions, with
reasonable design for assembly and proper temperature-pressure conditions, the widely used cubic-anvil apparatus
in china should have the potential to improve the color of type I a diamonds.

Key words: I a type diamond; high temperature and high pressure experiment; color treatment; cubic-anvil
apparatus



