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Lapis Lazuli
*
20mA 1000cps
2 /min
Lapis Lazuli 10mm/min )
(6) IRA 1
Ultramarine(Beyond the Sea ) 2min )
Q]
1828 Guimet 8002
Ultramarine
Lapis Lazuli
71 02
Pyrite
Dyed Jasper Glass Synthetic Lapis
Ultramarine Lapis Lazuli(Others Pyrite

Lazuli

Synthetic Ultramarine (Ultramarine Blue)
Lapis Lazuli(Gilson, Others)

¢ 1)

powder

(1) Rayner Hardeness Pencil
) uUv LS DI
(3) Multi Purpose

MPS50

Table 1 Specific gravity and hardness of

Lapis Lazuli
S G Hardness(Mohs scale)
Gilson 2.70 approx 6
Others 2.40 approx 6

Table 2 Physical characteristics of Lapis
Lazuli

Chemical Composition NagS2AleSisO24
Q) QL 170 Chrystallographic Cubic
( ) Hardness(Mohs scale) 55 6 depending upon
G) X amount of impurities
2012 Specific Gravity 25 3.0 normal 2.75*
( 35kv Refractive 1.50
Acid Effect decompose slowly by HCI
- 104 4 6 29 *Depending upon coexistence of Pyrite
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(365.0nm 253.7nm)
Lapis Lazuli Table2
( )
Lapis Lazuli
600 610nm
450nm
Synth

etic Ultramarine
Lazuli(Others)

Lapis Lazuli(Gilson) Lapis

Synthetic Ultramarine
Others)

Lapis Lazuli(Gilson

18 1978

Lapis Lazuli ,Sodalite Sodalite
NasCl(AleSisO22) ClI S
NagS2(AlsSisO24)
Sodalite
Larurite (Na Ca)s(S CI)(AlsSisO24)
Sodalite, Hauynite (Na,Ca)sSOa(AlsSisO24)

Noselite NagSO4(AlsSisO24)

Pyrite ; FeS; Calcite CaCOs
Diopside CaMgSi2Os Augite Ca(Mg Fe Al)
(Al Si)206
Table3
X Lapis
Lazuli(Gilson Others) Pb Lapis
Lazuli(Gilson)  Synthetic Ultramarine ,Ba
Zn Pb B P Lapis
Lazuli(Others) Ba Sr B Pb
, Lapis Lauzuli

X
Synthetic Ultramarine  Lapis Lazuli(Gilson) X
[ o 20 40 (20
T T B0 &l qm BW e 29)
Fig. 1 Visibe spectre [reflection)
—_————- Lapis Lazuli(Gilson) Sodalite Hauynite Noselite X
Lapis Lazuli(Others) Synthetic Ultramarine
----------- Symthetic Ultramarine X
Table 3 Coexistent elements
Ba |Ca Mg [Sr [Na [ K [a1 S0 [Fe |Cu|2n B | P
- ] | 1 |
Synthetic - | 1.1 ||
) -+ |+ +--r|1*,1+g||-| r|
b Erama i e | |
- - | 4 = a=
1 1 1
Lapi=z Lazuli | |
+ |1+ |+ R E e s | + | 4
(Gilson) | | |
— A U AN N N —
| | |
Lapis Lazuli | |
) L+ |4 |T Fl=1+ i+ |T|=]=-|T7T-
(Dihars) | |
|




Lapis Lazuli

Table 4 X-ray powder diffraction data

Ultramrine |Lapis Lazuri |Lapis Lazuri

Lazurite blue @ ®) BaCOs
dA |1/, dA 1] dA i | dA 4| dA (1L
6.43 | 40| 6.37 | 35| 6.37 [ 15| 6.41

48 | 6

454 | 18| 457 | 11| 4.53 | 8 | 4.54 456 | 9
3.71 | 100] 3.74 |100| 3.67 |100] 3.70 3.72 | 100
3.56 | 6

3.43 | 6

3.21 | 16 3.22 3.22 | 15
3.03 | 6 3.04 3.03 | 4
2.872 | 45| 2.88 | 26| 2.86 | 14

2.755 | 4

2.622 | 80| 2.63 | 39| 2.62 | 22| 2.61 2.628 | 24
2.502 | 4 | 2.50 | 23
2.427 | 16| 243 | 4 | 2.42

2272 | 251 227 | 7| 227 | 4| 2.26 2.281 | 6
2.233 ‘
2.194

2.41 | 35| 2.4 | 13| 213 | 4| 2.13 2.150 | 28
2.087 | 4 | 2.02 2.104 | 12
1.937 | 4 1.94 1.940 | 15
1.782 | 30| 1.78 | 13| 1.78 | 6

1.734 1.737 | 2
1.702 | 2| 1.691 | 1 1.706 | 1
1.660 | 6 1.65 1.649 | 4
1.635 | 2

1.606 | 20| 1.609 | 6 | 1.60 | 2

1.559 | 10| 1.559 | 1

1.514 | 10| 1.515 | 1

1.475 | 14| 1478 | 1

1.370 | 18] 1.370 | 1 1.37 1.375 | 6
1.340 | 2

1.312 | 10| 1.312 | 1

1.286

1.286 ‘

1.237 | 16] 1.237 | 1

1.042 | 6
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Table 5 Powder diffraction data JCPDS
Jerps Name Composition

2 — 32 }Ultramarine Blue NagsAl16S105S .3

5— 378 | Barium Carbonate BaCOs

17— 538 | Nosean syn NasAl,S0.(Si04)s _
17— 749 | Lazurite (Na,Ca) (A1Si0)S0SCI)
20—1070 | Sodalite NaAlSi,0.Cl
20—1087 | Hauyne (Na,Ca,K) (A1SiQ)(S0)

Synthetic Ultramarine 250
300 400
X

Lapis Lazuli(Others) X BaCOs
Synthetic Ultramarine

Synthetic
Ultramarine BaCOs 1 1
Synthetic Ultramarine
X BaCOs
1/1,

.I L .Il.l.l N 1.

10 20 30 40 50 60 70
I/1. Lapis Lazuli (Gilson)

L T a ol ) - rul
10 20 30 40 50 60 70
I/1, Lapis Lazuli (Others) —2¢

P IV BN T
10 20 30 40 50 60 70

BaCO; —29

M ul 11 1 u 1l
10 20 30 40 50 60 70
»25

Fig. 2 Synthetic Ultramarine X-ray
diffraction patterns

18 1978

Synthetic Ultramarine  Lapis Lazuli(Gilson)
Lapis Lazuli(Othe-rs)
BaCOs Synthetic

Ultramarine

Synthetic Ultramarine

BaCOs 11

Lapis Lazuli(Others)

Lapis Lazuli (Gilson)

Lapis Lazuli
(Others)

Synthetic Ultramarine

BaCoO;

I | L 1 | ) L
2,400 2,000 1,800 1,600 1,400 1,200 1,000 800 om"'

Fig. 3 Infrared spectra
( 750 )
Synthetic Ultramarine
( 5.1 ) Lapis Lazuli(Gilson)
( 56 )
750
Lapis Lazuli
(Gilson)
Lapis Lazuli(Others) , 400 420
274 282
,404
450 475
500 ,
Synthetic Ultramarine
BaCOs

BaCOsz Synthetic
Ultramarine
750

Lapis Lazuli Others 400 500
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Lapis Lazuli

/700"c
Weight loss | / N
- DTA
Temp (TC) Synthetic Ultramarine

Lapis Lazuli

Synthetic Ultramarine
Fig.4 Thermal analysis of Synthetic Ultramarine Synthetic Ultramarine

Lapis Lazuli(Others) ,

Weight loss| N BaCOs
X Lapis
Lazuli(Gilson)
______________________ x
X
Temp (TC)
Fig.5 Thermal analysis of Lapis Lazuli(Others) Pyrite
Thermo-couple Pt-Rh, Heating rate 10 /min, Sensiti
vity of DTA 100u V, Temp. full scale 10mV, Sensitivity Lapis Lazuli Sodalite
of TG 100mg, Chart speed 4mm/min )
Pyrite
Lapis Lazuli(Others) Lapis Lazuli
Lapis Lazuli

Encyclopedia Britanica Vol 13 p 716 (1966)
Robert Webster “ GEMS Vol 1 p 200 Butterworths London (1962)
“ " B 13 p 170 p 223 (1968)

JCPDS “ Powder Diffraction Filé' Card No 2-325 5-378 17-538 17-749 20-1070 and
20-1087 (1976)
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