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Abstract Recently, significant amounts of gem-quality colorless HPHT synthetic melee diamond have produced for the
jewelry industry. Consequently, there have been reports of cases of fraud in the world diamond business. For example,
intentionally selling synthetic diamond as natural diamond or intentionally mixing a natural diamond parcel with a synthetic.
As a result, the separation of natural from synthetic melee diamonds has become increasingly critical. At present, 10,000
cubic hinge presses are used for the production of synthetic diamond in China. From among these, reportedly 1,000 presses
are used for gem-quality diamond production. One press can produce up to 10ct melee-size diamonds in 24 hours. Randomly
occurring pinpoint or flux-metal inclusions are diagnostic identification clues. However, some synthetic diamonds require
advanced laboratory method for identification. In order to ensure consumer confidence, it is essential to screen melees so
as to distinguish all synthetic goods.
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Fig. 1. Many factory in China, are producing a large number
of colorless HPHT synthetic melee diamond for the jewelry
industry.
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(a) Belt press

(b) Bars press

(c) Cubic press

Fig. 2. The different press types of equipment used for HPHT synthetic diamond production.
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Fig. 3. Absorption spectra of melee-size synthetic colorless
diamonds in the middle and near-infrared regions.
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Table 1

This table illustrates the relative abundance of the natural
colorless diamond types and two kinks of synthetic colorless
diamonds. Most synthetic colorless diamonds are type Ila

Type Natural HPHT synthetic CVD synthetic
Ia Common Rare Rare
Ib Rare Rare Rare
Ila Rare Available Available
ITb Rare Rare Rare
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Fig. 4. In photoluminescence spectra of melee-size synthetic
colorless diamonds collected, with 514.5 nm and 488 nm laser
excitation at liquid-helium temperature.

2=+ 637nme] NV (a nitrogen atom adjacent to a
vacancy) AlEIS} &7 623.2 nmollA] ZHE(Co)el ¥
d PL 50| 2dd. ol A4 A4S S8l A"
w5 SvliAlel d-ol Jlom, AlzAel] wet Yz (Ni)t
#HEE PL 54J0] 883, 884.8 nmol|A] YER7| = St
2.5. 5 oA 2HE e EAES oS Ut

A tolelREs A HeloRtER A %7
u, A teloRzEe] Ao 2t & o, Hddl 4
ol 4o e & EE A feol € W AV Fnh o
= FAME A= A Ad71H, &A 5
A FE AVY 52 S8l A tolokt=e] U fE
A AN 82 & de W Je % fre &
ol AR 4= Qe o] ZHAF WhHl disl dele
S THFR WA A8kl itk §A HelokE
o] 23 54 9] #4719 PL #37] 54

?.Qo

o °¢
i i
RO T

ololel, ALM A BHREAG Al W
g % 3% onx 5L FANE ¥ ) TREE 5
94 mald S 5l Shel Zopshe Al ) 5
92 4 BEA GelorEE A AFH H cho
ohEmel 4o gl ¥4 4 tololzg s u)

TL;‘E]] UH“?‘ %*%0}7“ /‘]‘%‘E - /\/\E]'.

AR, 713 d9e] N3 2RIE @klsk= ZI(HPHT,
CVD & theloleols 25 N3 2ilo] A8k &
2 WHAe, A tololEEo A= dF N EXekA] &
). WA N3 2ilo] TAEE M tlojoRz=olt},

A, AAHAUV) dIE254 nm)elld B wkeS
g]_o ol15l= A (q] _/] _’JH HPHT, CVD ‘6‘1—/\‘] q_o]o].ﬁ
S A9l Gl Fkshe W], 19 telok
St aRy £33, meb] A9 wstely Fspsh
%L/\é 1;}0]0]_%1: olg o]/\lﬁﬂ- 2= o]q_

A, AL Q1 Wk SIS Z(HPHT 4 3
% golelrse A4 Y T TRE B Ui
SR 2 wge] Qlov, W T4 TololEsele)
QG uhe HES T3] B, mep ALHelA Qg
._‘o] _,,]_zl—gﬂ:] gl-é 1;} ]O].E]:OLQ. _O/]/K]%l— 2= o]]q_

o] Al 7K Wige] $ha 2o oRAut I Fgol
A HlaE Al §8o] 7hsd WholH, olzgk dE

S5t 7lo|Er| g olgdle] AxFHow wUEHTY
dokd A gl ARl AAE AYlE HelE
YT ATE T 5 A Rl

3.2 B

F5o] @A BAS P4 TelohEE A 5HE 3



Recent trends of gem-quality colorless synthetic diamonds 153

He ) o Fe ASHM S7HE Zola ¢ o
olelZEe] A7 A AE AR oAFHEY. &

T I delokRes BAGERE ofuEl vkt Aol
M e S otk FulEg mlolaE HolAR
B 9 BAF ol 7] E8eke T 71eA ] Xl
7Fssith. 53], T4 AdelA Hd tololr=s 3
27K e 324, 283 FolRte ool gl
BN AFE e R FAE Aot 38 A
HE F Rt AlEeL A thololE= AR ¥
& flal A thololZ st A tholokEEs HiEA|
TEEoF Fth. webs A thololR=rt offAl vt
SolAH, o= 7 AEE TmEEA, Ee o9
o, A" 54L& FAUA, A Afee o d A
ofgfjsl= e thelokt= Bl Fda] 2kfell oA
A 2 8 ARle] o= A7k FEZ F UeAE
A= QoA wlg- FoEith & 4 Aok Yot
g thelokZE A F4e AR LH|Rte] Md
o] Fo] golx= A7 2 = vk ol 28 Ag3
e, AEd = e dAske] T A, A Al
Al g AL AEA B9 22 71EA] AL v
Al Az E oo & Zlojt

oo T A ok

st

[ R

References

[ 1] HM. Choi, “Hot issue: Synthetic diamond”, Jewelry &
Watch Magazine 267 (2017) 57.

[2] H.M. Choi, “Gem-quality colorless synthetic diamonds
are in the marketplace”, KACG spring conference

(2017).

[3] L. Jianjun, “Brief talk on the founding, recent develop-
ment and identification of synthetic diamond in China”,
AGIL Conference (2016).

[4] W. Wang and T. Moses, “Large colorless HPHT syn-
thetic gem diamonds from China”, Gems & Gemology
52 (2016) 101.

[5] H.M. Choi and Y.C. Kim, “Characteristics of gem-qual-
ity synthetic diamond from new diamond technology in
Russia”, J. Korean Cryst. Growth Cryst. Technol. 25
(2015) 188.

[6] H.M. Choi and Y.C. Kim, “Spectroscopic properties of
gem-quality CVD synthetic diamond”, Journal of the
Korean Gems and Jewelry 7 (2013) 173.

[7] B. Law and W. Wang, “CVD synthetic diamond over 5
carats identified by GIA”, Gems & Gemology 52 (2016)
414.

[8] T. Poon, C. Lo and B. Law, “Mixing of natural dia-
monds with HPHT synthetic melee”, Gems & Gemol-
ogy 52 (2016) 416.

[9] W. Soonthorntantikul and P. Siritheerakul, ‘“Near-color-
less melee-sized HPHT synthetic diamonds identified in
GIA laboratory”, Gems & Gemology 51 (2015) 183.

[10] W. Wang, M. Altobelli, C. Dieck and R. Sheppard,
“Screening of small yellow diamond melee for treat-
ment and synthetics”, Gems & Gemology 50 (2014)
293.

[11] S. Promwongnan, T. Leelawatanasuk and T. Lhuaamp-
orn, “Lab updated CVD synthetic diamond identified in
the GIT-GTL”, The Australian Gemmologist 26 (2016)
27.

[12] X. Luo, Y. Xu and Y. Liu, “The development and key
technological improvement of synthetic diamond in
China”, Powder Metallurgy Industry 26 (2016) 1.

[13] L. Jianjun, “HPHT diamond from Shangdong Prov-
ince”, China Gems (2016).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


