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Abstract Gemological and spectroscopic properties of HPHT synthetic diamonds from New Diamond Technology (NDT)
company in St. Petersburg (Russia) were examined. Their color (colorless, near-colorless with some boron and Fancy blue
with high boron content) and clarity (VVS-SI,) grades were comparable to those of top natural diamonds. NDT synthetic
diamonds fluoresced and phosphoresced blue or orange under SWUV light. Photoluminescence spectra revealed H3 center
with very small intensity and NV centers. The intensity of H3 in NDT synthetic diamond has very weak in comparison
with natural one. Using a combination of gemological and spectroscopic tests, gem-quality synthetic diamonds from NDT
can be distinguished from natural diamonds of similar quality.
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Diamond Technology (NDT)

2| Ao}e] 37 cholobEE HlaEeA|olA] WA BAE 4 thololREe] 54
a0l A=

F)Fv A, A8, 03138

(20159 94 16¥ XJT)

(20153 99 23U HALER)
(20153 10€ 2 AANEHA)

2 o Ao} FEFHEREId 24T F HlFERA thololEENDT)NA AAE BAE

HEE, BB AL 2ASAT. AYEAe I B4 FHEL Y BRE 6P BAE Fhetn o

o} ZeelE S A vhololEsh Mm@ © E4o] §iglth NDT @4 thololEEE 494 dstel s B, 04

ol Wt <l whgel AAALE. PL IAIA 13 AESL NV AEE BAHY 0, 13 AEle) imensityt A Tholo}

2o} vwd o oh$ oFshl EASHETh NDTAIM A4 G4 tholohzEe] nAjeta, B9ahs 545< %) W
[e]

[e)
°
tolohz =St FEF 4 9tk

.M 2 high temperature) ®'H3} F ol H]SFAQ] 7] TS
7FA2 38171745 2H(CVD, chemical vapor deposition)
tololt = gt ARFEE Qg e =84 ROl TH1-4].

58S 7L 710l ARdA 382 fle Al oY HPHT "' ol&all 502 48 &4 tholoke
o] gojgtom, At whA7] F1F A tolokE=EE Al = Akl gt 35 1953de] 29129 H713)A)
z5p7] flsl BUjle =82 op7IA T @A Thel  (SAEAR Y T AE LAl (AL, TRl 1954
ol S Axsh= WPAdlE IA F A7 Aok 9wt d General Electric(GE)IA TholoREE ehdol] 33

o7 wol d#F F2I(HPHT, high pressure and 2 Aeo2 FRIATEH 270 FHE tololE
1:ll:l 1@&_& /\]_Q.Q ou:] E/\'LQ-_E /\]_9.51 2=

ofl

"Corresponding author As Ao FZ wAA] ZIIFAT HZde T4
Tel: +82-2-3672-2800 2~0 5] 57 ol= okrsl AHO] T7IZ ;] Ie)
Fax: +82-2-3672-2803 7]3‘4 ] *1?1’ = d—«i il H E}‘ [¢) s ‘_I‘/] E]‘O] ]’

E-mail: hmegem@hanmail.net HE7b 98] AP A=2E 2 ok @Al AOTC,



Characteristics of gem-quality synthetic diamond from New Diamond Technology in Russia 189

Sumitomo, Chatam, Gemesis(8#] Ila Technologies) 5
o SAIA 123 Aiel BAE B chololeETt 4
A3 gom, o) Sl F3, 2, Aol A, 2
golut, v, gt Fo) YeAA e FAME T4
telolzest Alzs Atk eale} JEdH 2R
of AA)gt New Diamond Technology(NDT)= 20151
39 BRiMa®] 32.26ct 4 HoloRZE 94 wEs
vl Adastslen, o] 8 942 = ghu7ks ol
Al FNEEA 10.02ct8] E HEl VS, THOE AntE
AT olF7A] dAnbE HAE T G4 thololEEe]
Hdl Z7]= w5 Pure Grown Diamond(+ Gemesis)’}
AkeE 3.04 cte] 123 SI, TaOlATHS, 6].

HPHT *i3= o W<l CVD 38 tolokZ=w
A Scio Diamonds, Taidiam, Pure Grown Diamonds,
Washington Diamonds 52| 3]Atel|A] AAkstar St
CVD WHez Axd I telokt=s 200080 %
gk 0.1~0.3 7S Aot 20139l o]=2] 1~2 7}
o] A theloREErE SABIA ST 20149 HollA
AFE T Gemesis SAPNA AASE Zo) 3.04 cto] T
4 HolokZ=rt APl 38t

A2 v2ZARE 1ode] 7)7ke] 3 cttholl A -8
10 et 9] 34 toloR2=g dAE FJaA =AUtk A
o felelzs JAl= AA A £"ola Ut} ol
ol3alA] @3l NDTE 10ctthe] 34 tololz=s
sol W 7S Fall FF 40~50 ctd] TheloRE=E
L F Us AR At Ao & AFelMe
10.02cte] 4 thololEEst FIT 7le2 Axd
NDTAFS] @4 tholohz=e] WA S B338H4] S4S
AT RA HA tolokZsst i 7hse 545 A
HE A} g

o] AFE ¢Is] NDTZHE 2] <dvlE HPHT 3
oJolZ=ZE NDTAIZRE FFUUTHFig. 1). A=
9] ZF2 (0.25%F 039 A EEs BT s

o
o

HYEl9lE Zo® dArkEich. BAsH AR Pyt
A W PAE S8 ALH gsh36s nm)st Wt

Fig. 1. These polished HPHT synthetic diamond samples
(0.25~0.39 ct) obtained from New Diamond Technology (NDT)
were examined in this study.
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Table 1

Hyunmin Choi and Youngchool Kim

Gemological characteristics of HPHT grown synthetic diamonds from New Diamond Technology

Fluorescence

Sample Weight (ct)  Cut Color Clarity
Long-wave UV Short-wave UV
NDT _S01 0.25 Round brilliant D SI, weak reddish orange ~ weak reddish orange
NDT S02  0.30 Round brilliant G (slightly blue tint) ~ VVS, Inert weak greenish blue
NDT _S03 0.30 Round brilliant ~ Fancy blue VS, Inert weak greenish blue
NDT S04  0.39 Round brilliant ~ Fancy vivid blue A Inert medium greenish blue
Table 2

Phosphorescence and electrical conductivity of synthetic diamonds from NDT

SW UV phosphorescence intensity

Electrical conductivity values (A.C.Volts)

Sample

None Wk Med St VSt 10-30 31-50 51-70 71-90 90+
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Fig. 2. Absorption spectra of NDT synthetic diamonds in the

middle and near-infrared regions.
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Fig. 3. In photoluminescence spectra of NDT synthetic dia-

monds collected, with 514.5 nm and 488 nm laser excitation at

liquid-helium temperature, weak emissions from H3 center and
(N-V) center were observed.
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Fig. 4. In photoluminescence spectra of NDT synthetic dia-
monds collected, with 514.5 nm and 488 nm laser excitation at

liquid-helium temperature, emission from (Si-V)~ center was
observed just one sample (NDT_S01).
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