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Identification of Turquoise and it's Simulations

Naoyoshi HATCHO
Central Customs Laboratory, Ministry,of Finance,

531, lwase, Matsudo-shi, Chiba-ken271, Japan

Simulations of Turquoise are Lazulite, Variscite, Odontolite, staned Chalcedony
etc. Without destruction X-ray diffractometry gave satisfactory results to identify
the distinction among Turquoise, Turquoise simulation and synthetic Turquoise
such as composed by aluminum hydroxide etc. But in many cases, Turquoise
were covered impregnated or bonded with synthetic resin. They have faked cracks
suitably colored to imitate true turquoise matrix. X-ray diffractometry could not
detect the presene of synthetic resin. Synthetic resin contained in Turquoise and it's
simulations does show weekly infrared spectra of synthetic resin and endothermic
and exothermic curve from 390 to 500 . Then, the presence of synthetic resin were
detected by infrared spectra or differential thermal analysis.
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Cu|Al [P |Ca|Mg Na|Si|Fe|Cr|Ti
Turquoise
(wax—like luster) |+ [t |[—1— |t - |FH- -t
(white color)
Turquoise
(wax—like luster) |++ [+ |+ |- |t - 1t f{t |-
(blue color)
Turquoise
(white color) ++ [+ |+t |t -t |- |- |-
Turquoise
(blue color) |+ |+t |t - ot ot = =
Synthetic
Turquoise ++ 1+ (+ 1t t t - |t - |t
Table 2 Turquoise Simulations
Name color | Density | Hard-
Turquoise sky 26 5 cryptocrystalline aggregate,mass
blue ~291 ~6 is to some extent porous
CuAls (POJ( (OH)s5H, O
Chalcosiderite | blue~ 3.23 45 Iron—turquoise replacement of the
bluish aluminium by iron
green Cu(AL.Fe)s (PO), (OH)5H,0
Lazulite biue~ 308 5 replacement of the magnesium by
deep ~338 ~6 iron
blue (Mg.Fe)Al; (PO, (OH),

Variscite greenish | 24 5 replacement of some of the alumi-
Uthalite, blue ~26 nium by chromium & iron. referred
Amatrix to as ‘'australian turquoise’

AIPO,2H, 0
Wardite bluish | 281 5 in cavities of nodular Variscite
green NaAly (PO, (OH) 2 H, O
QOdontolite biue 3 5 referred to Bone turquois.
actually the fossilized bone, or
more often the teeth. replaced by
Apatite, Calcite & etc
CaCOy, & etc
Amazonite light 25 6 variety of microcline feldspar
green | ~26 KAISi;0p
bluish
green
Chrysocolla bluish | 2 2 cryptocrystalline
green ~4 Cu8i0, 2 H; 0, but the composition
is somewhat variable
Chalcedony bluish 2.66 7 cryptocrystalline aggregate
green 5i0;
sky
blue
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Fig.1 Infrared spectra of Turquoise etc

(A) Turquoise (wax like luster)
(B) Synthetic Turquoise
(C) Hydrated aluminium Al (OH)s

(D) Aluminium phosphate Al (poa)
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Fig.2 Infrared spectra of Turquoise etc
(E) Turquoise (impregnated With polyester
resin) D.TA T.G Fig.5
(F) Turquoise (residue of (E) by chloroform
extraction) e
----------- (T.G curve)

(G) Bone Turquoise CaCO3
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-——> Exothermic

Fig.3 Thermal diagram of Turquoise
Synthetic Turquoise

Turquoise
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Fig.4 Thermal diagram of Turquolse
Turquoise (wax- like luster)
Bone Turquoise (CaCOs CasSiOs)
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(T.G curve)
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Fig.5 Thermal diagram of hydrated aluminium
etc

Hydrated aluminium Al (OH)z
Aluminium phate Al (PO4)

X
X
X 3.66 2.89
Fig.6 B C
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Table 2 3 Chalcosiderite
Odontolite Bone turquoise
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Fig.6 X ray diffraction pattern of Turquoise

(A) Synthetic Turquoise
(B) Turquoise (wax like luster)

(C) Turquoise

tite Ca(pos)s(OH)2 Calcite CaCOs

X
Uthalite
Variscite Amatrix Variscite Chalce-dony
X
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50kv 40mA
X
Fig. 10 X
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Fig.7 X ray diffraction pattern of Turquoise

etc

(D) Synthetic Turquoise

(E) Hydrated aluminium Al (OH)3
(F) Aluminium phosphate Al (PO4)

Table3 D Value of Powder Diffraction Patterns
Name Composition D-value (A) | JCPDS*NO
Turquoise CuAlg (POy); (OH)5H, O 368y 2914 6.177 6 - 214

Chalcosiderite | Cu(Al.Fe)s (POy), (OH) 5H,0 | 3.70x 293, 331, 25 - 260

Lazulite (Mg.Fe)Al, (PO,), (OH), 307, 3.14, 6.15¢ 14 - 137
Variscite AlPO,2H, 0 3.04, 536, 4267 2% - 19
429, 5395 4835 25 - 18
Wardite NaAly (PO, (OH)2H,O 474 2997 2597 11 - 330
477 4734 309, 13 - 403
Chrysocolla CugxsizOs (OH)xH O 149, 1795 290, 27 - 188
Amazonite KAISi; 08 2964 2067 229, 20 - 848
(Feidspar)
Chalcedony Si0, 334, 426, 182, 5 - 490

JCPDS* Joint Commitee on Powder Diffraction Standards

, X

Lazulite
Variscite
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Fig.8 Fluorescent X ray diagram of Turquoise
(A). (B). (C). Turguoise
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Fig.9 Fluorescent X ray diagram of Turquoise
(D). (E). Synthetic Turquoise
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Fig.10  Fluorescent X-ray diagram of Turquoise
(F) Turquoise
(G) Synthetic Turquoise
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