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Star sapphire from Shandong Province
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Abstract: Changle in Shandong Province is one of the main producing areas of sapphire. This paper deals com-

prehensively with the characteristics of Shandong star sapphire and the mechanism governing the starlight and

light spot exhibited at the surface of the Shandong star sapphires. The authors listed the varieties of needlelike

inclusions and expounded the special characteristics of Shandong star sapphires, such as the composite luster, the

weak magnetism and the newly-discovered color-causing ions. Discussion was also given to the luminescence of

Shandong sapphire, the discovery of the elements which cause color variation of Shandong yellow sapphire in dif-

ferent lights and the classification, gradation and evaluation principles of this kind of sapphire.
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Fig. 1 Star sapphire with different colors in the world
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Fig. 2 Colors resulting from fractures in Shandong

star sapphire
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Table 1 Contrast table of colors and related elements
in Shandong sapphire
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Fig. 3 Transparency change in Shandong star sapphire
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Fig. 4 Fractures in corundum
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Table 2 Dichroism of main varieties of Shandong
star sapphire
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Fig. 5 Six-ray and twelve-ray starlight in Shandong

star sapphire
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Fig. 6 Double six-ray starlight in Shandong star sapphire



90 H oA W

PO
2 2 &

33

I Z BB EE 5, 3% P S 7S 3 A2 06 10 o 78 R —F
T b, AT R AOR B 1 — e A AR T N S
At @ PATIEA NI E A, S Ao 8 A7
TE I 38 BE 7= A2 7N 5 R G808, TR 3K il A AE S AT
2R R AR, 7E— AP ES AR ) — M
SR, AR 1% M AR 1), fE — B A bk
LT XA 75 30 A

MEL E 34, AT LA Y - AR W R
NI REGIE AR LD W . R TE R B R
HHI AT, K+ T8 B ERNEaRm S
ANTR) R B AR TR) RS S AR e AN b 2 (8
FABAIS—HE,

Wl AW = A R A R EARAH,
DN IRCE

(1) &0 A CTIOND AR R ILUE

RO AR 5 A LR 2R A . ml RL = AR DY A
VAN R bt D=0 NIt S S R R Y AT
.

(2) &A1 5 (Fe,0) FILAG

AR B = A 5 P A, & 2440 5 Rk
(Fe,OBLA RIUE . — RS 4 BB AL,
IO RN O ST AR REE. 4
ZIAT R 3 2 60° A A B 1 2200 A AR VR I O
9 Q010 T H A AN ERET L 3 4 60°48 F HEZ 18
AT R AR T 0120 M . RPN [R] (1) 6
R 30° MRS B, AR RO, B AR
AR TRl XA, 78 L AR Bl 5 0 h R >, (R
DLH R4 I o

2R B R AT AR R R 3 4 6074
FHES, AT CLEAE BN SR

(3) B (FeTiOy) 2 IA

WARA MR ERA, GRZ &
FH PP AR S R IR . BB 7E 2 B0 Ol T 2 DLJR
TR RTIR 4l /N 0 A4 B T8 T ) SR AR AR ) . (R I
DL SR 20 % 1) K A S = A O ) PR RS I
PN R, MRSE&EaAAS, T AR+
Z AR R RO A

(D) IR HEHERA™ FeOHO) YEILE G

BRI B ™ H PR P 2 1 52 % | ST
HE—H, IBREC I E A, a5
e XFMETE, 76 L A B G A AR L E

(5 HEeMEEIRAN

WIZKERA™ {ATOCOHD M I h ] Boph 52 30 5L

FEZRE = R R 5 A, 2K A A 2
EORAKAEH R LA, WIS R A 1 3R 0Lt H i,
R XK R 3 AR J7 F A AS HES 2 0%
SR, WO 1A PR K B BB T A, S T RE R
SR XFEE, 75 L AR AR = A, 1R
MEDLE, HEW, 440 A AR S KB B A T
RETE T O AR A IXR T, BVE R R 1%
R AEAE G A P R R TR I R A
1.4 BEEAFEAMAERE

WA B =4, E R E R R AL
REME WL W AP AR AR I S 2040 SRR
BHERAT S KERAT BRI 45, 6 52T I 22 {R 4 2% HE
FUIRE, 900 5 A7 GE0% 77 AR BERON . 1L AR e i
A, AR B S B A gl B AR R B R .
WA I A AN R ) S5 R A A, TR A
SO AR 51 AT LA I BE 50
1.5 WEEXBETERENES

JITAT )RR G R T A0 1 JRORE, ZE AR, PR
92, W HA o R g 2 e . IR AL E
AT IR Rl JEORE, 7 A A B AR T 1 4
FE I HRE ) 2 245 Y688, i B TRIRR A A 2 TR 7 R
B AT AFAE 2228 063 X 350 W8 5 A dh ik 5 AL
WA AR I ANERR o D) BE IR, TR A 16 A0
e Z FhoT I, T Z SR RO RCR .

G A SRS N R TR, AR
BB R AR SOUHE AT R S R A &8, L A AR L
SRS BN T HE S BT L B k. 10 T i
Ar A, T A7 R RE R FEL G, S AN RUDRLAR L RIR L Rk
REF=H

FAFE A 1L AR PR RO B R A JEURE IE
i 2 R ARG 2 1) M A BT AR — R, R AT bR
HE TH BT AHOSS (1 75 7 B AE (1120 3 75 77 BUHE 2241 ).
0243} (1414283}, 25T 1k {1010}, T 47 XTI 44
0001 Y55 . 1E T 5L 7S A6 1 7 AR R K B 2 B
VORERA IR

T AEMIORE 2 A 15 2R, b SN 3 AR TR
I K SRS LS ih AR AR i I % . BT LL, &2
e T A JEURHI H DATE O . TE SRR, S
WA AR BB AR I, SRR AN, 25 5 77 A
P AT R . AT R R

RS AR R 0001 ) BF WL =T N
TEUG . LEMETH AT B LR BRI 85, —
s A T LA O 8 T At 5 7 I, S



w2

R SIS R B AR 91

X HR DG WE R A BB 7 ) ) L ) o

SR s DR A A A T R s TR 2
S B AZ AN A B I b AT X A RS A
ARG, T BB R &, 157 B 2 i X it R 2R v X
o ARG AHGE TR {1011 ), B4 0001
FEPATIK AN TR 20 A2 2R XU A . S WL
d A P A TR USSR G R

T T S o A BRI T A4 DU A AR R 22
i RS A A AR R DL AR A B 30 1

2 WIRAJEH T AT 73R H R

2R G o, AT B dl o DL 21 1R 2 7S 3 2
oo UL ANEENE R AN ER KA. NI
HARUE I &R B 6 R A .

2.1 UBRESZE

AT W B A2 B 0 2325 B 238 W 11 313
HH ) AL 54, o B R RN/

2.2 KE&esE

WTHT TR, B G 50 (0 0 R AR 2 Ll (5
THRB G R A P R R ARG, N
[ (A R R 6 8 % 0 BT WL 3,

£33 FEIBEHURELEEABHRE

Table 3 Rareness grade of star sapphires with different colors
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