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1 (W %)
Table 1 Hectron microprobe analysis results of sapphires in Shandong,

Jiangsu and Hainan province(W g %)

Al,O; TiO; Fe,03+ FeOCr,03 90, MnO MgO CaO KO NaO Nio

98.00 0.00 1.20 0.21 0.11 0.00 0.02 0.00 0.00 0.03 0.00 99.57
98.11 0.00 1.13  0.16 0.00 0.04 0.00 0.01 0.02 0.02 0.00 99.48
98.13 0.01 1.31 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99.50
98.56 0.06 1.17 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99.82
98.01 0.10 1.55 0.00 0.02 0.06 0.04 0.00 0.00 0.00 0.00 99.78
98.55 0.04 1.18 0.00 0.00 0.00 0.02 0.00 0.00 0.03 0.00 99.82
98.10 0.00 1.23 0.00 0.02 0.00 0.03 0.00 0.03 0.00 0.08 99.49
99.94 0.00 0.87 0.00 0.00 0.05 0.04 0.00 0.01 0.00 0.00 100.91
98.80 0.04 0.93 0.00 0.07 0.00 0.02 0.00 0.02 0.00 0.00 99.89
98.11 0.07 1.18 0.03 0.00 0.04 0.03 0.03 0.02 0.00 0.00 99.51
98.06 0.03 1.11  0.00 0.05 0.00 0.03 0.00 0.00 0.02 0.00 99.30
98.09 0.17 1.04 0.00 0.02 0.00 0.00 0.00 0.03 0.00 0.00 100.25
98.77 0.13 0.86 0.00 0.03 0.02 0.02 0.00 0.04 0.01 0.00 99.88
98.02 0.24 1.57 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99.88
98.19 0.08 1.05 0.00 0.03 0.00 0.02 0.01 0.00 0.00 0.01 99.39
98.07 0.04 1.21  0.07 0.03 0.01 0.00 0.00 0.02 0.00 0.04 99.49
98.04 0.00 1.18 0.04 0.00 0.02 0.00 0.00 0.00 0.00 0.02 99.30
99.00 0.00 0.82 0.00 0.06 0.00 0.00 0.02 0.00 0.00 0.08 99.98
98.31 0.01 0.93 0.00 0.00 0.06 0.00 0.00 0.00 0.02 0.07 99.40
98.22 0.00 0.94 0.06 0.00 0.00 0.03 0.03 0.00 0.00 0.15 99.43
98.14 0.05 1.32 0.08 0.08 0.01 0.04 0.00 0.00 0.00 0.11 99.83
99.01 0.02 0.73 0.00 0.02 0.00 0.01 0.04 0.00 0.03 0.09 99.95
98.50 0.02 1.13 0.02 0.03 0.00 0.00 0.03 0.02 0.00 0.02 99.77
98.01 0.04 1.31 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 99.45
98.14 0.06 1.34 0.02 0.02 0.00 0.03 0.02 0.00 0.00 0.00 99.63
98.38 0.03 1.39 0.02 0.10 0.00 0.04 0.01 0.00 0.00 0.07 100.04
98.13 0.05 1.23 0.09 0.02 0.02 0.00 0.00 0.00 0.00 0.00 99.61
98.23 0.00 0.98 0.08 0.00 0.00 0.01 0.00 0.00 0.00 0.00 99.30
98.04 0.00 1.29 0.05 0.06 0.08 0.02 0.03 0.02 0.02 0.00 99.61
98.09 0.00 1.18 0.06 0.02 0.00 0.00 0.00 0.00 0.00 0.04 99.39
98.90 0.06 0.13 0.01 0.06 0.00 0.05 0.00 0.02 0.00 0.00 99.22
98.70 0.05 0.02 0.11 0.06 0.08 0.00 0.01 0.00 0.00 0.00 99.03
98.02 0.02 1.50 0.00 0.00 0.04 0.02 0.00 0.00 0.00 0.00 99.60
98.19 0.06 1.41  0.07 0.06 0.00 0.00 0.01 0.00 0.00 0.00 99.80
98.05 0.00 1.75  0.04 0.00 0.00 0.03 0.00 0.00 0.03 0.00 99.90
97.92 0.08 0.72 0.00 0.00 0.06 0.62 0.02 0.00 0.55 0.00 99.98
98.55 0.29 0.70 0.02 0.00 0.07 0.67 0.00 0.02 0.45 0.00 100.78
96.12 0.05  1.15  0.04 0.00 0.02 0.98 0.06 0.19 0.87 0.09 99.55

; (1991)
(2) Fe,Os + FeO Cr,03 , ;

(3) TiO; ,MgO  N&O



38 16

1.2
Fez+ ,Ti4+ ,Cr3+ ,Fe3+
, (FeO; + FeO)-TiO,,

(F8203 + FeO)‘Cf203 ,(F8203 + FeO)-N|O Cr,05 TiO, ( 1)
(a} 0.14 - {c}
e & LesBl iz
~0.25 ~ BlkaR
LI 18| *0.10 -
50 15 So.e °
2o i REREK o %g'
y © &
0.05p :—-ﬁﬁﬁ_;ﬂ.&_o_, . BaR 0.
0 0.5 1.0 1.5 1.0 0 0.2 04 06 08 1.0 1.2 1.4 16 L8
FeyOy + FeO g ) FexO, + Fel %)
v MF
(h » * (d) -
0.2} i 025 .
#0.15 * 3;,0 zni
) BEAE 3
Z0. 10 n &0 15
& Sl FEE PO g
"o gl t s | u]otta t-olo
° + oo REREN & L T o o
0 02040608 100214 161820 0 0.U5 010 015 02
Fey 0 + FeOleg% ) CrOs{ %)
G e s e = o b (o Ju[o Je[ @ b
1
Fg.1 Chemicd compodtions corrdation chart of sgpphires with different colors
in Shandong and Hainan province
1— 22— 3 — 4— ( )5— 66— ( );7— 8 —
9— 110 — ( ) 11— 112 — 113 —
(1) (Fe;03 + FeO)-TiO, ( 1-a):
:Fe;, 03 + FeO 1.4%,TiO, 0.07%
:Fe;,03 + FeO 1.1% 1.4% ,TiO, 0.07 %
TiO, (Fe;0O3+FeO) =1 8 ,
16.5
:TiO, (FeOs+FeO) =1 8 , 115
, Fe,O3 + FeO TiO,
:TiOs (F6203+FeO) =1 26
ZTiOz
(2) (F6203 + FEO)'CI'203 ( 1- b) :
:Cr03 , 0.15%
:Cry03 0.1% 0.15% ,Fe,03 + FeO ; Cr,03



2 39
Fe,O3 + FeO ; Fe,O3 + FeO ,Cr,03 0.1%
:Fe,03 + FeO , 1.4 % ,Cr,03 0.1%
:Fe,03 + FeO 1.1% 1.4% ,Cr203 0.1%
(3) (Fex03 + FeO)-NiO ( 10:
:NiO 0.01% 0.04%
:NiO 0.02 %, 0.15%
(4) Cr,05TiO, ( 1-d): , ,
TiO; , 0.1%; Cry05 . 0.05%
Cr,03 , 0.15%, TiOz; Cr,03
0.1% ,TiO, A 0.1%
TiO; Cr,03 ,Cr203 ,  TiO
;Cr03 , TiOy
Cr,03( 0.1%) , TiOx( 0.1%)
Fe,O3; + FeO TiO; ,
(Fe03 + FeO)/ TiO, 8 , 8 , TiO;
,Fe,03 + FeO , Cr,03
; NiO
2
2.1
Cr,0;  TiO; Fe,O3 + FeO
TiO; , Fe;,0; + FeO
,TiO,
, Fe,O3 + FeO , TiO, ,
Cr,03, NiO, Fe, 03+ FeO  TiO,
TiO, Fe,O3 + FeO , ,
Fe; O3 + FeO :
(1) Fe,0O3 + FeO  TiOy, Fe;03 + FeO ,
TiO; , 115 ,
(2 NiO , FeOs+FeO TiO; ,
TiO, ,NiO , 125
(3) Cr,0s ,Fe;03 + FeO ,TiO, ,

Cr,03 ,



40 16
! CrO5 Ti02
) FeoO3 + FeO
: TiOz, Fe,03 + FeO
2.2 — _
2 ' C Y2,Y3, Vs,
Ys, Ys , , Ya v Y1,Y7,Y9,Y1o
1.0k 375
0.8
06
0.4
0.0 . ,
300 500 700 200 1100( ram)
0.2} 75
' 0.6 $13as
0.0 . s o.al || 49 (d)
300 500 700 000 1100 { nm) :
1.2
375 0.2l
1.0
0.8 0.0 .
' 00 500 700 900  1100(nm)
0 6 385
0 4}
0.4 449 (e}
0 2r
0.2
400 600 800 1000 1200 1400(nm) 550
0.0 . :
300 500 700 900  1100{nm)

2

Fig.2 Absrption gectrum sketch of ultravalet - visble pectrum - near infrared

region of Changle sspphiresin Shandong province
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Sudy on the Relation between Colorsand Chemical
Compositions of Changle Sapphires in Shandong Province

ZHAN G Pei - giang
(No.7 Exploration Institute of Geology and Mineral Resources, Shandong, Linyi 276006,
China)
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Abstract : The sapphire which occurred in basdt is generaly with dark color. Due to huge
crystd , Changle sgpphires apperar to be darker. Many experiments on changing colors of
Changle sapphires have been carried out , but the efect not obvious. By the anayss of re-
sults obtained from electron microprobe and ultravalet - vishle spectrum - near infrared ab-
rption pectrum sketch , and the relation study between colors and chemical compostions,
Lme recongnizations have been got as following: mgor color - causng elements of Changle
sgpphires are Fe, Ti, Ni and Cr; the high contentsof Fe;O3; + FeO, low TiO, and abundant
Fe’* are the magjor factors which make the sapphire color; and the content of TiO, effectes
the oolor purenessof sgpphire greatly , and it isa < one of the important factors whether the
sapphirée s color can be succesd ully changed or not.

Key words: Sspphire; color - causng element ; changing color ; Changle county in Shandong
province

Srengthen Geologic Work to Promote Sustainable
Development of the National Economy and Society

WANGLa - ming
( Shandong Geologic Survey Institute, Shandong Jinan 250013, China)

Abgtract : Geologic work is a pioneer in nationa economy and regarded as very important and
fundamental work. Strengthening geologic survey and mineral resources exploration can pro-
vide fundamenta geologic information and minera resources guarantee for keeping sustain-
able and heathy development of mining industry , and furthmore for economic construction
and ocia development ; strengthening geologic survey of environment , agriculture and un-
derground water resources can provide geologic bassfor minera resources and environment
protection ; and can serve sustainable development of society. Strengthening geologic work is
an important and hard task for carring out continuous developing straegy of geologic survey
and mineral resurces exploration, and for promoting national economy.

Key wor ds:geologic survey; minera resources exploration; resources guarantee; continuous
development



