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GB/T 16552 HREEH KK

3 ARIBFBMEX

GB/T 16552 55 B9 LA K& T FIATE FE SGE T AR
3.1

fmf{E  crystal

ELA A% 4 1 1 A, L PR 3 o e 7 5 TRV A A4 ) o A 1 R A2 AR
3.2

BER{E  crystalline

45 db T VA (R A &
3.3

BRESM crystalline aggregate

HY TCEAN 45 b A A2 R B

SRS A IR AT R A TR R B R A A
3.4

EBEEMA  non-crystalline

2 B4 J3 A PR S SR kA A ) b S R R HE B L AS LA R T Y A
3.5

% crystal system

J2 B A PR ARG R R 2 R R R A o BN R R F R R SR AR VT AR R L T
R BT RAR VAR R RS R
3.6

&S] crystal habit

R WAE—E MINFRERAET S ) T 45 5 U — R SRRk .
3.7

MWE crystal twinning

T A B A LA (5] o it A — S B0 R IR AR A L5 A
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RS A PRI A= 7 2000 S O A U FIER AR X . 4 A X 43 S A B A LT R R L
3.8

MWESL twinning striation

R it 4 A THI L b T e L T 8 5 A DD P T b S B SO SR B

3.9

AT crystal face

R AE R R b B SR LAY, 4 L A A 2 T A - T
3.10

MY striation

fm AT — R 90 T 1 0 08 4 1A ) B IR AR B, L RR AR K SR LB B AR L
3.1

&% color band

s VR PR L e S A R (OO AN 51 A AR RS .

e A GHEMEERSED BTN R E RS, S B A ER S a Y.
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S E4F4E  optic character

FARE X A G 5 1) R AL 5 7 1] & R A R S A R A AR IR A AL HE A RL G B B AR Y B AR Y
JoT 1A% %) B P R IE SO P SRR
3.13

FHE¥HIFRME  isotropic material

G R BAE 4% S T [ b 4 A0 [+ 1) 40 S5 8 R 2 o 44

FE S R OREE ST R R R e 8 B AR
3.14

R  anisotropic material

2 1 BUE % A4S 5 8] AS () (4 490 I3, f7 R IR 24 B4

=R R TR AL E | YO NE 7 R ST B By d o [ B 2 D5 1R N
3.15

JZE{K optic indicatrix

FrR G AE A AR R B G B HR 3h ) 5 A R H S R 2 T 56 B B — Rb et R A
3.16

—%H & uniaxial crystal

A — AR T 18] AN 630D S 2 P47 %05 ) A ST B R % A2 U 56 0 A

E AR AR TR SR — R
3.17

& biaxial crystal

BAT AR 0] CZAGHD Y6 TATIZ A 7 18 A ST B R % A 33T 5 9 ik

ERTRARCERMGR AR RN R .
3.18

AL optic orientation

JCRAE F G ARG SR A R K R

. —RA T R B 3 (No) /b T 4E % 6 7 51 % (Ne) B, H 1E H# (positive character) . 22, 3k it o

(negative character) ; 4 & A = B FRMEHR K /MBI Ng.Nm,Np 75,24 Ng—Nm>Nm— Np
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3.19

IFEFE  refractive index

TR (B E ) P 5IEXR T A AR 154 3R A0 L (8, AR T 6 R

e BRE R AR b T S SRR AE A AP A5 AR T R
3.20

WITGTE  birefringence

JE 24 BT A eh A B A BT R A A K 2, AR E AT SR (B E LR
3.21

L& pleochroism

FEB TR EF A, T AL & ExHER AR BRI, ERAFB GRS, 8 Ak
M=,

3.22

Z&% dichroism

—MSEEREA ARSI B R AR RB GRS,
3.23

=fa trichroism

THiSEAEA EAF FERS W L R AR AN,
3.24

g St absorption spectrum

LGS 6 BR Y BR 5 F A MRE B, Bk B R 7 A B
3.25

J¢iE  luster
TR 5 A RPR R TSR OG R BE 1 FIARRAE
e ORI IER S 2 N - & R OEEE (metallic luster) |2 43 JB Y63 (submetallic luster) , 42 [l %% (adamantine luster) il
BB IE P (vitreous luster) 5 i1 58 & 1 B 3 W57 AF BT 51 & B9 F5 5k 6% A - I I8 6 % (greasy luster) 854K 0% 3%
(waxy luster) B2 ¥k 1% (pearly luster) . 2248 % % (silky luster) 4§,
3.26
EAAE transparency
KEEAMEHE G,
7 )4y R B W (transparent) | W i% B (semitransparent) | 2 1% B (translucent) | {# 1% B (semitranslucent) Fl A i3 B
(opaque) ,
3.27
¥t fluorescence
BREEAEBEOCHE RS T LMl WOt B4 .
e R RMRE N P K. REEAEEPRMERE ML,
3.28
#Bi3t phosphorescence
WORCIRIMR J5 3k 5 A TE R 8] N Ak 22 AL BL A
E REEAEEPROBORIEE FEML.
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3.29
WHMHE  play-of-color
BRE T AT Y S S R g L X Y T B BRSO FH T P A ) € i TR SO0 Dy ) 149 78 A T A Ak
VR 3
3.30
E¥AWM iridescence
R Se R ok ZE R XA T8 AT SR ER E R AN SR A IS A RER.
3.31
Fb &M aventurescence
FA IR/ FOR AT A A A S P A B R B
3.32
B dispersion
MG E A OGE T BN R A EE S E A AR, R BN R KOG RS
3.33
B E{E dispersion value
WA )00 BE A
S AZA RO X T A% (B =686.7 nm) BT 515 508 (G =430.8 nm) BT 5 R i 2 R TR 2 SR
0L 5058 B K
3.34
ZE  density
B PR R B BT a2 g/ em’
3.35
&R hardness
FEHE PSR ZI K A 30F S S5 HLARVE H 19 8
. BRS R AR SR T % b (4 B8 TGRS B (Mohs” hardness) R,
3.36
fi#I2 cleavage
i R TE SN VR T TR — 8 I 45 & 1) 4 52 0% 0 TR 1
E RS MR EEPE AT L.
3.37
BrO fracture
fn ATE AP VR T P AR AN A0 000 8 3R T P
TR LT R SR VR IR L LSRR AR,
3.38
241§  parting
S ARTE SN T VE R U — 8 45 & 5 1 CUT Rk 45 6 D) 7= A il 3 i v i
3.39
K ER4E4E  internal characteristics
FA A RE T Y [ AE RO ORI RR RS R B A A (A R D) R S A R RS R &
FOEE
e W E RS AN SRS SRR R
3.40
SNER4SE  external characteristics
bR S0 JE (B B BE FDOGIER AL 5 A IR A SRR, R EAEY BN PE T
FTREE S8
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BB,
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B %4 inclusions
UM BRE AR — PR 5 F A T RS SR 5 25 R 0 MR RRAE L AT AR R AL A

b R/ KR N R R IR VST N RN 32 Ik

4 EEFEMGBIEE
4.1 EEFE
4.1.1 MR

4010 7R R BRE K A A RV T, n] DL i P IR LB T ok E L LS B R AR CE B Ot
P RRIR O AR RUN LA B BT 1 LA R R S N SR SR ARRAE
4.1.1.2 EHVER AP ERMRE £ A
4.1.1.3 BAELRE.
a)  (EB A ROLL A TOLIR B, & e e g o JEAR B B BE R RO F RN F I H .
b)) WEEE R A LA T O R RS TARAE
o) AIEARARE A, PTARYE SRR A HI W TR SR Ak & .
&) TESCIRBRUITE  UEEE R B B 1 Y AR AR AL
4.1.1.4 HERFR.
a) AR IR ULER B A .

by HRFER, HEAEARAER LS HREAAOLAAG Ba LERMAR. ¥UEATE
A OTERT Q. AR SR BT, BB A B RT IN E R TR K W R R AR . vk
(N 25 ST

o) RIE AR, B AR TR 0 JE A AT A L R L AR R BURGE L O AT e e R T R R R B
N BR 5 A AT AR I TR IR B A L G 0 BT 20 TR AR B FE 9D | B R AR 4

4.1.2 HAHKRE

4.1.2.1  FiEEH R F A R T A RN AN ERREAE AT ORI T UL
4.1.2.2  {EF - 45 P A TROK B RN 0 PR .
4.1.2.3 EMEH . EMERMKEEA,
4.1.2.4 HBAELE.
a) AR SRR T B TR R B R T .
b) RS G EE R i A SRR ERAE 2 SO S ' BRI LS ARE Y Y AR RRAE
o) HRBRAB U . 0T RS AR L R AR O vk L LB PR AR R B B A3 A SRR
d) A AR BELER IR D SR B B4 A SR H BT K 4
4.1.2.5 ZERFR . HERGR BT E] R P AN RERE AR BIR H A R RRIE .

4.1.3 F5tE WIFHER

4.1.3.1 FE R R R BR SR AR A R 00 7 S5 3 sl T S AR L. 3 0 RE AT 5 R RO S R
AL 5K 5 R A YRR L QAR B/ 2 ST — il R BT S
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b)
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4.1.3.3
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e)
1))
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a)
b)
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e)
D
4.1.3.5
a)
b)
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d)

ASCES < BT DL 2R 5 i S A B S BT A . SRR

BT D13 52 4 AR /N R BEAEL R 0.015

bl A9 P 4R Ny WO 1.79~1.815

I PR 1,35~ Ny o T d b FR{ELEC DR 1 42 Mk ol (90 47 50 256 N

TS G T B I MR E A FOE T A B s BRI 2 47 5 A WU 3 %

o i 0 ' T T A A G TR o TR A5 ) o AN B I A7 S 3 BT A R

B /N OV B AR <72 mom) slORE i BT 8 8 1 <8 Ja L R o S T I S ) 0 s A B R LA

CE
57 S 3o/ /20 TR 00 0 2 97 942 LR 5 00 2 L A o5

R it A S5 23 Ao A S AL R e sl ik Y 00 S LI A BB I E T S R LT B R

i Tk XA 0 AT 451 5 I i 2 LB R 2 A A BT A ) L AN RE D RE AT A R OBUT B R
il A TS A PR AT BIL S A I A o 0 XU B

BAE IR

I Uk B A RE i

R B A o T AR S L

K BE 19 40 O'C T S8R TR R BT O R 5 A ek b

7 e SRR St A G R I UL B S T I S B A 2 T (BT S R A

A 22 A AT 45— A B B — A de /ML P 2 2 B BT 3 %6

Yl T 52 5 24 1) AR AT B T T A ot F) B PR AR

S RAR
ST T 2K 755 RTS8 0 L BN = A
AT/ B B IR /280 T B4 07 JECT % T 00 7547 54 3, T 42 0 B B

SE WAL AR R ITE S G 7, S 6 40 B 1 0,01,

W 4.1.3.3 FOAS T s A BE I A2 T 58 36 AU S R B BT RS R OR AT

B AT 5 SR Ao T S A3 R 2 okt ) B 9 R L AT > N R R . Y Ny A 1,79 5 1.81 B
A F R K >1.79 8 >1.81,
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£ 51—

7 SR AR Y A A% 4 D7 X RCRR A RS R A0 BEORE AT 3 Sy 249 5 AR Sl £ RO 5 Sl 3 AR —
e st R0 B 5 AR OB R A — i R R R T % 1 2 S TE Db RO L 3 I I O M A

fik AT DU BY S E B B A M
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4.1.4.3
a)

b)
c)
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mr .

SR < i D6 B Dt DG S BB L AT AN, R

D S BE AR T SRR B IE T B — R BB B AR, N

1) 52 Ay PRI 5 K A o SR T 0 Y T A 2

2)  FSeSerE B A i T R R AR B A L S BB RO .

3 TR BIOARE T AN OGR4 5 A0 RS B G 43 7 A AR Ak S B R ) o 4

D ' 2 BB 5 TR/ s IR A

P 5B ASCE FH F 7 58 3R A7 565 (00 BV P P9 L RO T Bk R E AR, I 4013 SR
AT 5

“EBEA TR AN A Z G (B ZELEW RS EAMR, L 4.1.5 26N,
AR IR OO O B0 - U7 5T CR — (LB A BV D BR PR L 4.1.3 R 4.1.5, 1 6 B B9 #R A 4 B
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a)  EALAS BT IR AL T IE A E (2D,

by EHMETERYE L.

o) FEENRES SR G LSRR S Y W AR Ak L 8 8 BF S Ol £ R IR 8 B OR CFE R R A A
READ.

d) G I s A 0 A L SR A T AE D L B € B B U L 4 OB B SRR A
T ERE TR S22 b AR T 9 R A5 0 il ok CERI— b L 50 &) o 7 1 9 €00 A ) T R it 1Y
Ytk GESEE L) .

4.1.45 HERFR:

a)  ARHEOLIN SRR BB AR AR B S BRI AR R E A

by Xl B A A o B AT A B AR S S S Rt — B R e T R LB O S .
e B R OB, —) %

415 @tk

4150 J7 iR L YO PR A AR B B A A g A SRR 2 1) R L R BR G L P OB R AR
6 AT AS R 3 A0 % T2 P SR P A I P Wt A 2 L R TR ) b S A R BRI
AL BN bk, —hFaT W b, TSR A W et et SEnNIRRE, R,
WSS 0. AR 2 0 M T LU B H TR €6 5 A DO VERRAE B A AR AR S5 A Y E ]
4152 Y& 65,
4153 EMEHE.ZEENEEHTREOEWREXSHENREEA. THBNASSAENRES
(NG

a) AN uad R B 25 0 A, IR BN B WL £

b) WK R ICE AR AR A, T2 At

o REIEMFEEE AN S EMNE AR

) FEEASERNERE A, AW 2 6k,
4.1.5.4 HAELHE.

a) AR AR OGS SIS .

b) BRSBTS .

o HEEhEESh A8 TEANE ) B,

d) B BRI AN BT AR AR B 6 AR Ak, T DR 6 TR TR B R Y R AL
4155 ZERER:

a)  ELHER AR LI B AR A0 B A R e = R, B R RS . W AR A,

b) AN W B B AR 22 (O RE S TCE B 5 I 22 €8 PR B L RN R RTI

o ¥k AIEYFEREA, L2 A, KRR T,

&) AEWRESEEKE B4, ZAEAS W, KRR AT,

4.1.6 FHRUME

4.1.6.1 Jyu R, BTk F A4 A2 B LA OGER BN, & &k e Lot . MR G EE B R A TE U Ot I AT
AR LB T, RIERE SRR IO T R MI R E T B IR E EAME K
REE MM BRI, B BRI E AR I SNBSS ) REFE — & i [B] 4k 22 & "]
W%

4.1.6.2 X% 2 AT (H 365 nm KL 254 nm B SN0 .

4.1.6.3 & PO 3 P T AT AT RE & A R] 0 28 G I ER
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4.1.6.4 HAELIE.

a)  TERFTIFEEIMT I X Z 00 A S e RE S &

b) ﬁ%ﬂ#k/&%ﬂ%ﬁ/ﬂzf%ﬂ,ijié‘puuﬁ"mfﬁfin“o

o) TNTEWLBLHE GG, G T O Ak e L ER
4.1.6.5 ZER TR GOCIEE A RITH L AT 73 501 AR & 7E K Dk R R AR B G E BE N 9Ol B
., #ﬁi&ﬁﬂ‘%i’éﬁ‘ilﬁ&ﬁu»}Zj‘ﬁéﬁ@?’?ﬁ,ﬂiﬂlﬁ]%ﬁg GyIF W L B P A

4.1.7 RE

4070 Tk IR RV S A 2 X R R A0 B AT AR
4.1.7.2 & KPP R B FRSMEE, ZR0TF.
a)  CHFESL TR m<<] g B, JE S KT 0.001 g;
b) MEEREETE 1 g<<m<<10 g B, 3 EHEA KT 0.01 g;
o HFERIREAE 10 g<<m<C100 g i, B BEMA KT 0.1 g;
&) HFERETE 100 g<<m<{1 000 g it , 3 EEAKT 1 g;
o) HAETE m=>=1 000 g B, EEA KT 10 g,
4.1.7.3 & G L 3& B P AR B A K OP AR A BR AR
4.1.7.4 HBAELEREFRE).
a) R A R R B A
b) KHERBERERESE . FERAR FRFRER I,
o) RERIUHEES  FRELS R,
4.1.7.5 HERER.
a) MELERLUT(9FER;
b) g FERLE N AE S S TINS5 R L A0 2.000 g(10.00 cv),
F e EPREREGE B (OB EE AT ESA.] g=5 ct,1 ct=0.20 g,

418 BE

4.1.8.1 AR AR E F A AL SE A SO SR SE R OR R, AR R B % s B A R E B
AR ZE R RBIRAY)  EE SR — ER 25, W 5ok 4, R Bk B B,
FE i 10 5% 5 (o) BT FHARE S e 23 S I 5 4 Cm) FITE TR AR A o (385 3 R o) PREE (n) ARERX(DHITE
9.

m

P = X Py S PG D)

m—m,
{Hf
o FESRTE I 0 B, B Ry e 4 N7 7 JE K (g/em®)
m ——FEMEEE R PR, BT (),
n ——FE SRR A T R, BN T () .
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F 1 1990 FERBHRAKEZEER

Ty /C 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0 0.999 840 | 0.999 846 | 0.999 853|0.999 859 | 0.999 865 | 0.999 871 | 0.999 877 | 0.999 883 | 0.999 888 | 0.999 893

1 0.999 898 | 0.999 904 | 0.999 908 |0.999 913 0.999 917 | 0.999 921 | 0.999 925 | 0.999 929 | 0.999 933 | 0.999 937

2 0.999 940 | 0.999 943 | 0.999 946 | 0.999 949 | 0.999 952 | 0.999 954 | 0.999 956 | 0.999 959 | 0.999 961 | 0.999 962

3 0.999 964 | 0.999 966 | 0.999 967 | 0.999 968 | 0.999 969 | 0.999 970 | 0.999 971 | 0.999 971 | 0.999 972 | 0.999 972

4 0.999 9721 0.999 9721 0.999 972 0.999 971 0.999 971 0.999 970 | 0.999 969 | 0.999 968 | 0.999 967 | 0.999 965

5 0.999 964 | 0.999 962 | 0.999 960 | 0.999 958 | 0.999 956 | 0.999 954 | 0.999 951 | 0.999 949 | 0.999 946 | 0.999 943

6 0.999 940 | 0.999 937 | 0.999 934 | 0.999 930 | 0.999 926 | 0.999 923 | 0.999 919 | 0.999 915 | 0.999 910 | 0.999 906

7 0.999 901 | 0.999 897 | 0.999 892 | 0.999 887 | 0.999 882 | 0.999 877 | 0.999 871 | 0.999 866 | 0.999 860 | 0.999 854

8 0.999 848 | 0.999 842 | 0.999 836 | 0.999 829 | 0.999 823 | 0.999 816 | 0.999 809 | 0.999 802 | 0.999 795 | 0.999 788

9 0.999 781 0.999 7731 0.999 765 | 0.999 758 | 0.999 750 | 0.999 742 | 0.999 734 | 0.999 725 0.999 717 | 0.999 708

10 0.999 699 | 0.999 691 | 0.999 682 |0.999 672 | 0.999 663 | 0.999 654 | 0.999 644 | 0.999 634 | 0.999 625 | 0.999 615

11 0.999 605 | 0.999 595 | 0.999 584 | 0.999 574 | 0.999 563 | 0.999 553 | 0.999 542 | 0.999 531 | 0.999 520 | 0.999 508

12 0.999 497 | 0.999 486 | 0.999 474 | 0.999 462 | 0.999 450 | 0.999 439 | 0.999 426 | 0.999 414 | 0.999 402 | 0.999 389

13 0.999 377 1 0.999 364 [ 0.999 351 [ 0.999 338 | 0.999 325 | 0.999 312 [ 0.999 299 | 0.999 285 | 0.999 271 | 0.999 258

14 0.999 244 | 0.999 230 | 0.999 216 | 0.999 202 | 0.999 187 | 0.999 173 | 0.999 158 | 0.999 144 |0.999 129 | 0.999 114

15 0.999 099 | 0.999 084 | 0.999 069 | 0.999 053 | 0.999 038 | 0.999 022 | 0.999 006 [ 0.998 991 | 0.998 975 | 0.998 959

16 0.998 943 [ 0.998 926 | 0.998 910 | 0.998 893 | 0.998 876 | 0.998 860 | 0.998 843 | 0.998 826 | 0.998 809 | 0.998 792

17 0.998 774 | 0.998 757 | 0.998 739 | 0.998 722 | 0.998 704 | 0.998 686 | 0.998 668 | 0.998 650 | 0.998 632 | 0.998 613

18 0.998 595 [ 0.998 576 | 0.998 557 [ 0.998 539 | 0.998 520 | 0.998 501 | 0.998 482 | 0.998 463 | 0.998 443 | 0.998 424

19 0.998 404 | 0.998 385 | 0.998 365 | 0.998 345 | 0.998 325 | 0.998 305 | 0.998 285 | 0.998 265 | 0.998 244 | 0.998 224

20 0.998 203 | 0.998 182 | 0.998 162 | 0.998 141 | 0.998 120 | 0.998 099 | 0.998 077 | 0.998 056 | 0.998 035 | 0.998 013

21 0.997 991 ] 0.997 970 | 0.997 948 | 0.997 926 | 0.997 904 | 0.997 882 | 0.997 859 | 0.997 837 | 0.997 815 | 0.997 792

22 0.997 769 | 0.997 747 |0.997 724 {0.997 701 | 0.997 678 0.997 655 | 0.997 631 | 0.997 608 | 0.997 584 | 0.997 561

23 0.997 5371 0.997 513 | 0.997 490 | 0.997 466 | 0.997 442 | 0.997 417 | 0.997 393 | 0.997 369 | 0.997 344 | 0.997 320

24 0.997 295 (0,997 270 0.997 246 | 0.997 221 0.997 195 | 0.997 170 | 0.997 145 | 0.997 120 | 0.997 094 | 0.997 069

25 0.997 043 | 0.997 018 | 0.996 992 | 0.996 966 | 0.996 940 | 0.996 914 | 0.996 888 | 0.996 861 | 0.996 835 | 0.996 809

26 0.996 7821 0.996 755 | 0.996 729 [ 0.996 702 | 0.996 675 | 0.996 648 | 0.996 621 | 0.996 594 | 0.996 566 | 0.996 539

27 0.996 511 [0.996 484 | 0.996 456 | 0.996 428 | 0.996 401 | 0.996 373 | 0.996 344 | 0.996 316 | 0.996 288 | 0.996 260

28 0.996 231 ]0.996 203 | 0.996 174 | 0.996 146 | 0.996 117 | 0.996 088 | 0.996 059 | 0.996 030 | 0.996 001 | 0.995 972

29 0.995 943 0.995 913 | 0.995 884 | 0.995 854 | 0.995 825 | 0.995 795 | 0.995 765 | 0.995 735 | 0.995 705 | 0.995 675

30 0.995 645 [ 0.995 615 | 0.995 584 | 0.995 554 | 0.995 523 | 0.995 493 | 0.995 462 | 0.995 431 | 0.995 401 | 0.995 370
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xz 1D

Ty /C

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.9

31

0.995 3391 0.995 307 | 0.995 276 | 0.995 245 0.995 214 | 0.995 182 0.995 151 0.995 119 | 0.995 087

0.995 055

32

0.995 024 | 0.994 992 | 0.994 960 | 0.994 927 | 0.994 895 | 0.994 863 |0.994 831 0.994 798| 0.994 766

0.994 733

33

0.994 700 | 0.994 667 | 0.994 635 | 0.994 602 | 0.994 569 | 0.994 535 |0.994 502 | 0.994 469 | 0.994 436

0.994 402

34

0.994 369 | 0.994 335 0.994 301 [ 0.994 267 | 0.994 234 | 0.994 200 | 0.994 166 | 0.994 132 | 0.994 098

0.994 063

35

0.994 029 | 0.993 994 | 0.993 960 | 0.993 925 | 0.993 891 | 0.993 856 | 0.993 821 | 0.993 786 | 0.993 751

0.993 716

0.993 681 | 0.993 646 | 0.993 610 | 0.993 575 | 0.993 540 | 0.993 504 | 0.993 469 | 0.993 433 | 0.993 397

0.993 361

0.993 325} 0.993 289 | 0.993 253 1 0.993 217 | 0.993 181 | 0.993 144 | 0.993 108 0.993 072 | 0.993 035

0.992 999

0.992 962 ] 0.992 925 | 0.992 888 10.992 851 | 0.992 814 | 0.992 777 | 0.992 740 | 0.992 703 | 0.992 665

0.992 628

39

0.992 591 | 0.992 553 | 0.992 516 | 0.992 478 | 0.992 440 | 0.992 402 | 0.992 364 | 0.992 326 | 0.992 288

0.992 250

40

0.992 212

4.1.8.2
4.1.8.3

a)
b)
c)
d)
4.1.8.4
a)
b)
c)

d)
e)
4.1.8.5
a)
b)

RS K T RO PR 28 RO 4.1.7.2) R (A KT 0.1 O,

AT FH Y PR - f 7OPR BV 0 R B O T B — A R R R R AR, RSB R R RE SR
5y U 7E 5 JE -

B 5 A A O BB PR S S AE IR ST B B S R R S
R i O 22 L 5 5502 W B A JBR L 3R J5 G B L A AL R RE N E B
B /NI DU R 2 0 K AN 5 o U E R

o it at JRORE Ao 487 2% R 3 LB O B I

BAEL IR,

VA KT 2 KA E

I B R A A 25 P Y B A () 5

TR ity A AR A BT B SR Come ) 8 ) R A 5 S R R R R PR TRLIA Y

H@%fg(”l—ml 5
0 745 0] s 9B AR A\ SO ) TR 5 3 B A S IR BE R MR A R B o s
RABEHEAL B HEMEE 0.
HiRFIR:
WAL g/ cm® PR B /INER S BB
18 4.1.8.3 & FOAE FHAE L, N RE BN B I 5 4 B i, T R AR a7,

4.1.9 A5RESH

4.1.9.1

MR T T 2R R R A AR, I ol H e B 0 800 2 5 R AR AR 1 5 1L T BdiR 3

Ji I

J7 i - IR A R B AR SR B 41 S S e R AR (4R ) L4 B B T (D A A

KASWBRIE 7= AR B AR AE G 5 FR b £ S RO T

REEAPAMENSE
IFF 5 5 A 01T A2 42k 114 i 20 AR 0

10

G YN XD

Al A1 ) FL AT LA R A 0 SRR MO DX O 5 Bk 5 A Tl R () 4%
o MCHE LU AN T T BB H BRI I SR T o BRI
Wﬁ,ﬁﬁﬂﬂ:ﬁb‘kﬁﬂiﬁﬂ’ﬂﬁﬁl‘%lﬂb‘mm_ FTRAE I A RS 2R A B A B EAE B

N o
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LLSMSEAL T AT WL AN X 22 18], B 294 0.78 pem~1 000 gem i Bl PAY £ HhL % 305 o 378 36 4 1
HMEIX A3 A LLF = A8 43 -
a) mAHMX
BERAEH 25 pm~1 000 pm, WHTEFE A 400 cm™' ~10 em ™', %K 754 5 R,
AU ER5X 010 0 R AF 20 AN RSCRE 45 7 F I X8, AR AP L ISR B Ak 4y .
b) s
BREE R 2.5 pm~25 pm, WHFEE H 4 000 cm ™' ~400 em ™', ERIETLEPNHTZ,
6 K 20 BOOR R AR BT SO AR K X R AR BN 43 SR A X T B R RE AT X
(FRPAD MK,
BRER X EZ SR 7E 4 000 em ™' ~1 500 cm ™' CEHLE AR AN, 8T F FH 2% X 45 4F 59 21 40 g i
L EENRE EAPAREENETRED, EFEANTLEE XRS5 M EARKR G541
EA.
TEUX M ETE 1500 em ™ ~400 em ™' iZ K R 3 5 8 A TS5 KA 6, 450 R 9 4 F 1B
AN TR B LT AN WS Y 5 BT LA A DS R R 18 B0 IX, AT R i 3% X S8R 1 1R 3 S 1R B 4 R 1 4 T
o, TERTYEERAMB . Al EERRESEREA .
o ELaANX
BARTEE R 0.78 pm~2.5 pm, JETE B K 12 820 cm ' ~4 000 cm ™", % [X 2T 10 g 12 45 4= 3
& HARAE L BRAE L & SR F 71 (i O— H N — H ., C— H) {45 3% 3 (4 435 451 F0 414 391 4% 20 AT 8.
FEMTHBEE XRG4 A REOA% .,
4.1.9.2  {UAR PR L1 AP T AX 857 i 28 45 21 A1 5 3% A SE M 28 21 41 638 23 BT 4% , AT BR 41 40 b i
4.1.9.3 EHEME.
a) HEESEXHBCEHTHERSEE BEWELBEW M.
b) R TOHR IS T B KOG TR AR
o RAMELAMGIEE  TCH A8 TR B X S RGBS G L R AR A A AL B TR
) BERBEHE MR FEEHTEA AIEAL,
e FMAR I (ATR 3 . RIS MR EEEHFEA HNE LS.
4194 HEHREEALEEFHM .
a) BEFAME, ML ERKMEMUEAS.
b) REFERAREASEWEA, WEHNKREIA S A BREIAS%.
o REXRREAHMHEA . MEHFEREGHRGEH K%,

4.1.10 EE5MNAT IS 4 4R

41101 J7 kSR L DB BR S K A R SR A1 AT O U B 9 R R 0 A S A R oA S S G I K PR R
Xt R dh BEAT REME E B ELAE M A AT . HE 43 R R BN BT UL Y6 (400 nm~700 nm) 7 A BB A 0 i
R B .
4.1.10.2  XERZBFR IR I A S0 BT L b S e M X o s .
4.1.10.3 HAEX RO HE -

a)  ARYERE IR LB R R BUE ST

by AR AL B SO T R R BB SO AR .

o) NI I Wi e B IS X R A IR K B K T L
4.1.10.4 EFTEHE .

11



GB/T 16553—2017

a) B EBLGEMTHEDEREE B E BRI,
by RO AR E T R G T TR AE A
o) FESR/NEURE B A 5 E
4.1.10.5 FERE EAKE PN -
A BERRFAOGEBEA WL R KRS A A5
by %ERRTOGAME A MENBR G RER KOS,
o HEEEEAHM.
4> HBIRER FE O EEHLE,
4.1.10.6 45 R FIR AKRIE T I G B S 12 W /Y 30 (B e (6 B, A R DL ML T G 6 51 AT LG
a) SN R R SRR L B AR (nm)
by EEANAT L AR B A 4 SR R R B X X nm MR SO /RSO 43 G B B R £ SR AROR
At E OO nm WA /R
o RS AR/NSURE BN S g 2 A0 AT LG RE Y L R R AT
S ACBR M T B B R SR I 0 /T 00 BT ABL T TR S LA Y 5 SR T DO B

4.1.11 #HhEH

A0 R R R R Bk A 1 S A P B R A 5 A AT 5 B4 R i — E TR W 4
PR R, DU R R A A R SR A T R AR R/ AT B E SR E R A .
4.1.11.2 UERA AT
41113 & FHVE R 8 0E T % 9 5 s FLRR R A SR I B B A B
4.1.11.4  HBAEL IR,
a)  ATHFMFAUTFC, Bk,
b) K RESE TR A B OREERARES KN A EENAE .
o) Bk B AR AR
d) e I A A X T R B A A U A B R A A R R AR

4.1.12 RN

41120 Pk R SESERR S E A WBEIA IR, ELBIR A IS A, AR R PR Sk B AR B R G R
F14) X o R EE SR ) A Of ) 2 ) R S R R A
4.1.12.2  {UER A PR BT R SL SR
4.1.12.3 SEHTEE s BE E R E E A M EEE.
4.1.12.4  FAEHIR.
a)  FAER R L TR
b) B FERE S i SR AR A B WAL E
o) AT B K A S AR L OB R A T X B R T TR) B B BT R R R
4.1.12.5 45 R FoR . FLEE R R RE S 1A T A XE B B BE AU UK

4.1.13 ERM

41131 kR SRR 5 R A SRR R LSS R LA AL RS (LS TR I S (R ) B B H s A2 W)
J B A0 S Wy B, AT 7 A Al o RN N B SR B B BE AN TR) . I AT E 2R R A R R A S8 B, LU B
e 7 LB
4.1.13.2 R FN PR R IR SRR L IR Bl E K O BE )
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4.1.13.3 GG AT HOE T IR AL A M A S Bk T o R R AR
4.1.13.4 BAELRR.

a)  MRIEIRE LA GG H 0, kR TR R

b)) BEFERE AT IR BUR AR 5 UL B AT AR

o) AL B OR B B U R BRI AR LA

4114 ERWE

40040 TR IR AN IR Bk S A B A 2 A e R R A K S B AR R L HE BT AT A7 A % K B B
B 14 P BE A [R] o AR 4065 R e BS80S 1) 5 s A SO L £ 5
. PEIREERE R RE A4 10 9.1 W2 A3 A4 BA:5 BEKA 6 ERKA 7 A8 #% EGTIME):9
WIE ;10 &RIA .
4.1.14.2 {UER AR BEICRE B T,
4.1.14.3 GERIVEHE . F 8 TR A 8050 S A .
4.1.14.4 ALK
a)  EFERLIAE S AR B AT
b) 7 TR0 E ) T AL 4y R T T A AT 220K 280 o A 0 ke K B AR R AT
o) WLEEHE BETEF 1A JC 2R, R4 T LA B0 RE A0 R BR 7 B B e T R i
d) B RV A RIR R A K TR . AR R IR — R EE A T RA
B 32 2R 50 2 () AR Y TR — 1 R R Ok
4.1.14.5  ZERRIR (B CQRE L T+ BT I 4 A S B B 1~ 10 07 e MR IR ST 40, T 4 B 2% F K
TN TR B G5, R R i B DG (B3

4115 BEH SRIESH

4150 IRk BOCEFSREEA S FRAE SRS k2 A A SR R — R
AT OGIE  RR R AL F IR SN R X FRME S (5 B
4.1.15.2 {UER A FR BOLRLE 6%,
4.1.15.3 & VO R AR S [R] 0 25 AN T ) 98 & 6 VR AT A o [ I R A/ 7 o R RS R
4.1.15.4 FEXREEALEPHN -

a) BEFEAME, MENHRPHELT WA 5.

b) RMERARFEAHEWMEA W FIF KR4 5 A il B4 .

o XRERREAHOHTA . WENEHEA PR REY .

d) B T AR A B R R ] X A RS VRS A HLE TS LA R AT 3R B R

T,

4.1.16 X SH& 75 47

4.1.16.1 PR JEE . R R R AR BRI RR S XS 2k A0 D M S, X S 4R AE X 26 T 2 8] 7 A A S
PSR P2 A 0 X OGRS ), 48 1 AT LR AT 5 A 285 4 0 A 45 4047
4.1.16.2 XA B PR X B AT HALEE
4.1.16.3 & HTEH

a)  RYARIE IE T AR HO R BB A U B B S 45 K 0 R A A

b) B IE T B S AR o 5 K AR S

o FHRE T RARB IR TR R K56 & i X 5.
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4.1.16.4 TERE EALEFRINA
a) BN AT I A3 R SR AR A R A
b) Wy HIEME B BT AT ORI E M L E B AT .
NS ACIEE ¥ 7 LR e 7/EE i e ok Lo
d) KRR IIE ISR

4.1.17 BaaH

41171 FrEEJEE AR OT Z MERES L BE IR E EA WA BN LT E.
4.1.17.2 LIS AR X BT S8 YOG TE M AT AL (XRF) , B T 5T (EPMA) , 380608 ol v J8% 8 & 55 B F T3
L (LA-ICP-MS) . #0615 S i 48 6 i (L (LIBS) 4,
4.1.17.3 & PG L ToH S JO AR AR O AN 1) A 0 38 G I B2 SR 35 R AH R 1 AL HE AT 20 A
4.1.17.4 FTEHREFEALEEPHINH -
a) MBS ERAME.
b) B E RREANSTBREA.
o) MY ERREASLHEA WENBOERASBEY MBEETEAS%.
d EEEA,

4.1.18 ZXEGIH

4.1.18.1 IR AR B EOCIR BB ER AR AW AR I A, o A H U L S5 A K RT RE B AR
4.1.18.2  {UBRA R AR & B (CL) s AN M AL 55
4.1.18.3  3& IV L AR 4 AS [) WA R0 & 6 R 08 B AE N A AL % R AT 0 AT
4.1.18.4 EEREEAKEPMHH -
a) KWERREALGEWFA.WEN HPHT & e A MRRE A .
b) MBS E RREA SR A SN A SR E A%,

4.1.19 RHRRESH

4.1.19.1  J7 IR SRR MR BR A — @ BRI AR R R T T AR M RO00E e b H AR R BB R R
AT B Y R 45
4.1.19.2 38 BRI AL BB I AL OB BUR OB (PL) (AR A 6 (CL) 4%
4.1.19.3 3 FH VG B AR AR TR Rk 1 A2 D16 A AUE S8 9 4 L 1) 8L EAT O AT
4.1.19.4  TETRE A KE PRI

a) BFERREAGEREA,MEHN CVD & s 5 KR 1.

b) HENEERREAGEEEA MEH B2 E RERDIRE,

4.2 EETBFEEREN
421 XFEmH

YT H A
a) AN (B JEAR D6 R B = AP
by R R R
O UN 5
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d  HE

e)  JEPERRE;

D 6k,

g) Wit

h) BT

D POLMEE;
DAL

k) EeHhAT WO

D EERCRE R (LR ) 5
m) L2 LR ;
n) KNI LERD ;
o) X BT (LER) ;
p) AT A HT (L EERD) 5
@ KIEEBLERD;
r)  RRIR N 8O0 R P B (b FE)

4.2.2 EFERM

4221 4219 )~ WEKEEARNTREDFELEITE . 256 HI % % E T H EER, L
T S 5 4510 1 HE B M R —

4.2.2.2 421 D~ R EHREE OB TR b 0% 1 E L B TE T RS 2 8 5 E KR
B, 200 SR FH 3K 2 3 1 7 1 R B GE .

4.2.2.3  DIBES: SR, oA 0 Bt , 26 2 8 T AT, {E DA % E I E BT I 45 R B0 £ SRR
o7 A2 DAIE B BT 15 5 18 4518 1) HE R 1

5 BERAE

51 XAEHR
5.1.1 $&%A

5.1.1.1 X 4FR:Diamond.,
5.1.1.2 ¥ amk. W4,
5.1.1.3 MBI
RSy FEILE N C, A &4 N.B.H FMETER.
IR N [ ESHOEM N, TaBAE B, bR B,
o5 ARA R BTA
AH R ERWBR,
S ST M L DN SETE + A 7 PR AR SRIETE R B T BRIR A R A A K AR
Bt 6. T EREGE KR 6 IR IRE IRE GRKEA.
HERY) 8.8 KRB B LA R REA,
ot RGP,
fift SRR
JE [CRE EE : 10,
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A
TR
Z & .
I 4 %
XA 5
DI MEK -

3.52(£0.01)g/cm®,

PAA 18 L 5 DL
o

2.417,

P

TE e, R RSO N TIOEE S TR

AT DL 4 K8 | a BUEE A H 415 nm Wi,

TR AG 2

21N

R i

FEIR L 5T«

HOEREOT WM, 2R cCR G PR S A B0 P TR & 8 . J5 4R & 7 .

PR 2V A

BATAMERE T 1500 em ' ~2 680 em™ 2 [H], phy C—C 3% 31 BT 9 45 AiF 41 4 0 i il

AT 2030 em 12 160 em ' K 2 350 em ™ AL, A BT K 50 47 5 4 0 o

AT 5 A0 b RN B 17 72 T 5K R L X B A 4T M OE R R AE B4 M La T b L a F

bR, | a BB A HE— LI R 1 aA 1 aAB, T aB®, | aA BI4fifrH 1282 cm™!

FRAELLOM RSO 5 | aB BB A1 2 1175 em™ SRFHIELT AR 5 [ b BB 4 & 4 T

BOR 1130 em VAT L 344 em RFAELT AN MR 5 1o RIS AR S AR A A RO R

AR b BAESA &, H 2 801 em | S HFAELL AN I HE

BA BRI ARV 1 332 em L BB MK SR o B A SR L6 A B ECA R (BB e

JRCRR A A7 55D

L HR (0.044)

G B O T R (0.35 K/ FP D .

BOEHE AE XA R ZHOR R i 6 sk i 60 50 D BOR R O fE IR ST F &
IR s R 0

AL Lo BB AR R A A LB SR 0K 5 1T b RUBE £ A O B TRk A R

FEIR G S RN« 728 LR (B 22
5.1.1.4  fifeab .

HOCEAL -

TR A 2 1T L A0 P9 4 G AR W O A B A R D RR A B O 5 B R iR g
Al R, SN SRR o ) R A 2 R A A A e B ) T

B MR BORAG A AT LB IR AR AT PR RS S L WG R 2 R R, J T AL S
WL .
F& o SR ORAG A AT D 7 AR S B DN YA o I SR PR R A A AT M A, 5

ST 2 Ak R BT G NG FE LY P oa A R W SO S M L AN R
% TSR O R 7 )RR A 5 T AN 58 4 Fe 3L IX 385 A4 3 WA RS (B XRF 4)
REAZ I ) AP R TT R (Y48 S iR,

88 AR Ak R R A B - 22 AL PR R B, T OB T IR LS B R R L R R

S HL @A OB i L AR 5 B A BOE R R IR 7 1 56 58 o T B A AL
SRIETE T LLANETE 5 S AT L% RO e BUR 6 S e L 15 418

fe i R S ALk R < R KRG T DL 0 ] AT PR S A i S b AT SR 6 7 B [ a B HPHT 4038

512 4=%hA

B RO TER AL T RIS G0, IR A 2
i T AF T ALk B BRG] DL SFDIR BB Ay B . S B G T G R L AN T AT AN
LT AP 5O AT LG RO Y EUR i S MRS A e

5.1.2.1 ZEXHA:Ruby,
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5.1.2.2 H AR WX,
5.1.2.3 MRHES

(=

SIS
ZEARE

.
b, R
.
P PG R
w K
FePEAFAE
Z & .

TR S
HINEE -

ALO;, & Cry b % Fe . Ti.Mn.V %%,

Al AR

i R e F

Al R > P SO RER AR DB BOR B AR
41 MBLL R Ba .

SBEOEFE B S NDEEE .

LA EBTHEAT R —HANM,

9,

4.00(40.05)g/cm?,

R B, — A OEE .

1 S AN 4 NN
1.762~1.770(+4-0.009, —0.005) ,
0.008~0.010,

K. 55 29, 240 ML

W LEP O A AL, D AR,

26 5N E[ L Y6 % . 694 nm, 692 nm, 668 nm, 659 nm B YW, 620 nm~ 540 nm BT, 476 nm.

SO

LLAM T

475 nm iR B, 468 nm 55 I YT L 586 X IR,

S AL, P8 BURA A B @A L A KA WL B T ORI IR AR R
ik,

21 4 X BRI E A ALLO i 30 Bt 808 REAE 21 20 IR I Y

FRBRG2EON < B OGRN CHy 7S 5 B ) S AR RN (& /D) o
5.1.2.4 fifbabe.

oab B

Qe ab .

£ OB

PRAL B

513 %R

T KA A T DL 5 A % T R S0 e PR S 4 A L B R BRAR Ry SR B b

] S 42 T UK BAR o 2 bR ORI AR i A 2 W 5 22 R BB N 0K

T KK 2 T LB 0, 4 A AN 25T L 27 SR B 1) B 1R B A R LRI AN TR L

AT B R AFRR T 5 To B . 2 . 5 52 40 AT UL ol I 5 4 5 28 O R B0 /K 2 B S5 L B 3

CIECRE

O R IR 6 O 3 ThI e AT N R AR =1 k= W B AN R L REAR B g

i 8 % Ik AT UL 5 L R IE W 5 O RIS A0 T (A58 40 9 S LR A58 ) T WL ST SR ) oy

FioIRZS 5 AT 40 B B8 (i XRF 25) e R 40 o R (I ) S it e

Q) JHCRH 2 EL AT A B 5 A AR DL A A T AL S AT DL R M I A R AR
B Brar w0 A R AR B A IR R ILA.

by IR KRG A AT B € 7 %) TRk e N P A R S R A AR B AL A
EX R

o) HEYELA E AT ST RAE AT Sk 1.788~1.790,

d) BRI S (I LA-ICP-MS 20 #6004 R 2 TP SOt R (g ss) § i 5
W, R HHR B R

5.1.3.1 F LA FK:Sapphire,
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5.1.3.2 WA NI .
5.1.3.3 MM .
2 - ALO, AT & Fe Ti,Cr . V. Mn %0 %,
SRS A
MR Pyl D
A STV S T AR AR D R AR B AR
i 00 RS B B VR UR R,
it PR EE T 2N,
fitt M, WA EA R = HH,
FE IR B .9,
w5 J#.4.00(40.10,—0.05)g/cm®,
YeHERAE AR R A, — Bl O,
Z 6 MR FBETS. E. 0, 00, 505, 85, 5O 8. BB 8B4 86 .8,
LEARE -SSP S A
& F.1.762~1.770(+0.009, —0.005) ,
XA BT .0.008~0.010,
TCMEE W K RE R AL M. RE S ML,
NSNS IS N (F A TR B (F AN
PO R TG, KR AT R L BB AT,
B KRR B B E . HaEB .
B0 A K RER L RE, A
D VL LA RS i
A S P TN
AP WOGHE i VB B 450 nm W BK 450 nm, 460 nm, 470 nm BRI B 26 R AR 48 i 5
A1 BLZL 5 A RN 6 08 A B R
TR KA - LI 15 BRI B 0k, (5, A K0, XU B0, 1 2R A AR A A, IR
(RN
LEAMGIE LA X BRI E B AL-O 35 3 B 3 0 454 21 50 I i
FEIR G F RN < A8 (30N B R Co LS S R )
5.1.3.4  {Rfbibae.
AL B R AG A AT AL 2 T4 R 04 i, P9 0 T4 A D L L B bR BRI 1 B0, B A R
R TR B [ AR 5 22 BRI R A A 2 T S 220K M/ OIR , A e BAh B K A 7 A O
ST 25 RS S A A%k,
B0, 40 F R AG 25 AT UL €5, 43 A1 AN X057, 2 o S ) 3 T [V A b A 5 K A AN R T, YRt
AT SRR IR 9 5 TC ] 2 28 (6 1 5 4R 41 AT DL Y63 AT LS9 4 5 25 TR IR 8 TE 7K 2 TR e v ) 4 4
CIECE
7 R Al W RS A RIEDEE S ER T OAH 25, R HAL T WL IN 6 S 40 40 63 A
L 8 S I 1 AT UL SRS R AE U 5 % 6 RIS 23 B (N 8 41 5 S IR AN 26 ) 7T L 2% 7 14 43
AR 5 3 43 AL RS (i XRF 28) BEAG I H 403 70 2 N4l B %) S B R % .
VAL ) BARRETRAERELHOEE. VBRLCEEC A ESATE, ZETW

HAA AR . By AT RRERR S AaAEELERNE. &
18
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[ 8 T WARC R U

b) IR BB E R MBS FT WL A B AR R B SR AL B AR B DR A . SR

HWEAZAWE.
o ALY EAEKNEOEEAEMEEIICT A EARESRATL.

d)  FLey Eah 38 W 6 F A JC 450 nm BRI B BT EUEE A AT LA 89 4R )

e o

e)  ZW oA AER (i LA-ICP-MS SOl , £ A RZE Y M TR (g% S 85

W MR R
RIEALE . CE R HOMELREAEE SRR EREASBEG, ARE, A5,

514 &H/EHR

5.1.4.1 LAWK :Chrysoberyl,
5142 T¥amk.2%FEA0.
5.1.4.3 BB
25 : BeALL Oy, AT & A Fe Cr . Ti 0K,
e A,
AR FRITRR R
A A TR ARCR IR RS T =0
i o REPER EZ KR BEERSE6.DNERER.
ot B BEOLRET & WIE.
fi# =AM,
JEFCAE . 8~8.5,
w B .3.73(+£0.02)g/cm?,
JCHERFAE AR B AR , & , IE SR
Z o .=t S EF, W8,
5 *E.1.746~1.755(4+0.004,—0.006),
XA 5 # . 0.008~0.010,
POLMEE AU T . B R OAEABE W LERGA,
S HhAT LT 1445 nm SRR I
BORKG A - SR ALK, 38 SCR A, 2RI, XUAH &L
LLAMGE P L AN X B Be-O 1 AL-O 4§ 3h it 3809 47 1F 21 40 W e i 4
FRIROG 2RO« BRI (B D)
5.1.4.4 fUALAbBE . RA .

5.1.5 J&ER

5.1.5.1 XL :Cat’s-eye,
5.15.2 THM . E%EA.
5.1.5.3  ArRHH: SR .
RS :BeAlL Oy, AT & A Fe Cr T E.
SRS A,
A Z:RTRER
19
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AR ST P AR SRR (BS OF  = 3
Bl A HERR KRG EERESOTAMREESMERE.FD.,
M FEEDLE,
e B CHARERMHE,
PBE R . 8~8.5,
w JF.3.73(40.02)g/cm’,
FEMERRAE - R H BT, AR TEDGHE
Z o . =t 8, 6, MR,
¥ 8t F.1.746~1.755(+0.004, —0.006) , S K 1.74,
AT 41 % :0.008~0.010,
BEEMEL T AR A IR B 5 B 4o,
£ HNAT LGS . 445 nm R I .
TR HG A - 22 R AR R AL FE BCR 4K T i .
STAMGIE . P AT ANIX B4 45 A Be-O Fil AL-O 38 3 B BUR R AE 21 282 S 47
R R S 2 K < A R KR 5 A B RN
5.1.5.4 {fbab 3 .
7 Ao R - 2 R o A R K B S B A

5.1.6 TA

5.1.6.1 L4 FK:Alexandrite,
5.1.6.2 #¥EWK . &8%EA.
5.1.6.3  Frpht
2 Ry :BeAL O, , 0] & Fe .Cr.V %0 %,
EaRA A,
A R MR
da R I ACR AR AR
Bl . HET . Ea B KGR E,
FIATOE T B B e &,
o FHEOLEETVERDLE.
e H. AR MAE,
JEE PG A . 8~8.5,
% B .3.73(£0.02)g/cm?,
FEMERRAE B XA, L IR
Z o M=k iR G BB RLL,
¥ 4 .1.746~1.755(+0.004,—0.006) ,
XA 5 % :0.008~0.010,
NI . L E T,
£ HNTT LG % . 680 nm 678 nm 98 I I %, 665 nm,655 nm,645 nm 55K I IE,630 nm~580 nm #f
Ay HE , 476 nm 473 nm,468 nm 55 0% I I , 48 5 X IR A,
TR 2 - R, $8 BOR LA, 22 R, Bk &L
STAMGIE . LTS B4 45 A T Be-O F1 AL-O 4 30 B B0 4574 21 40 W i 4

20
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R O 2 B < 728 €GN o A IR AR
5.1.6.4 fRALAb3E . RAI,

5.1.7 #HEB&%

5.1.7.1 T XL :Emerald.
5.1.7.2 ¥ afR A,
5.1.7.3  HrEHES .
B2 1A Bes AL Sis Oy, & Cro i) & Fe Ti.V %50 %,
R A,
A P VAV L E B
An R I RS AR
i R BRS ESMRa,
LD,
AT,
FRRERE.7.5~8,
B .2.72(+0.18,—0.05)g/cm’,
JCPERHE - AE B A, — Bl b, SO
Z B P EWE, RS, EE,
I B #.1.577~1.583(40.017),
AT 5% :0.005~0.009,
DRSS 8 To s A BRI - 55 A 40 20 40 0k 59 A 4 AL G U RO H 5 TR D .
2 HNET LG 683 nm, 680 nm FRIUZUIE 662 nm, 646 nm §5 % YLIE , 630 nm~ 580 nm 4 I Uk
H o 2 X
BORK A AR, AR, ik, ARG G W ER.
LLAMGIE LA X B G A b Si-O 45 3k AR 2 BT B0 A0 F5 AE 20 A WG o o 28 7 AL B B v B AR
b B HH B S AE B AR A X ) L0 AR i At 5 RARM R 2 57 .
FR R O 2 8O < A R SO, B BN (B 2D
5.1.7.4  {ifbabH .
e 6 b B KRS A BT UL €8 53 A7 AN 35T, 2o 7 4 ) k2 T o Ak AR 5 TE B B S ks KA R I
S Al WS .
o AR TAM, KA A RTAR S MR LA EIRES, KELIINTA
1B AR R AR U, VAT 4B b AT A I AT s A S A B AT SR A T A ST R A
YRR KR A ] WA B REOCE S EREAAER, REL T WA
KM, 2 AN I AT L FE B R AE 21 A WG T 5 & O R S B (A48 4 56 O L 8%
05 AT WL ST AR
B BB A T DL GRS H SRR AT UL A R VR B s A S R A LR L L0 AN g R 2
O T 0 AT D R 2 R AT 0

&

BB R x

5.1.8 BHEER

5.1.8.1 X4 M :Aquamarine,

5.1.8.2 WAk BHEA.
21
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5.1.8.3 MRS
2= Ay Bey AL Sis O s & Fe 0 &,
g5 SRR A
HA F:ATAR.
dn A 2T M S REAR UL AR TS
NG TR FUAE RS JUNS RN $6
POV
. — AT SRR,
FCAE . 7.5~8,
B.2.72(4+0.18,—0.05)g/cm’,
FEHEARRAE AR BB, — Bl di s O,
Z o M.EEd G SR E
# oaF FR.1.577~1.583(+0.017),
AT 5T :0.005~0.009
PWEEE T,
L HNAT WL SG3E . 537 nm,456 nm 55 WU, 427 nm R WCIE 370 nm BRS04, 4K B €8, 78 T T AR 5
BOKAG A WAL, = ALK, 0 AR AT IR, AR KB
LLANEE P 2r A X H kA SO 85 58 P IR 2 BT SO R AR 20 A R . S P i %
ATEE R X LD AP 5 KRR £ 4A 25
FEBR I 2 RN < A HR 8
5.1.8.4 ALk,
Pooah B SR B 6 R BUE I SR A IR TR B L AR E S A AT
7 B RCRKGE A BT UL RS BRIy RO S R IR A A 2R AL AT LN DG RO 21 Ab
S 3R AT D 70 3P R R AE 2T A OGS Y 5 K G B A3 B (Ui 58 A0 52 SR AL &6 ) Wl I 4% 72

R PR AL L N SR R 5 50 A AT IO B I 1 e D A 0 7 | A R A R AU 5 BB A TR AT L
5.1.9 #HA

5.1.9.1 LA Beryl,
5.1.9.2 ¥ ¥ HIK G4,
5.1.9.3  MHRMAER .
25 : Be; AL Sis Oy, AT & Fe Mg, V.Cr.Ti,Li.Mn.K.Cs.Rb &It %,
R R,
B FNTR,
fl A 2T M L S O AR A LS O RCIR L B L AR TR AL
Bl 8O R R AL AR VRSO A A R ER A
o FLBEOLE.
e B —HARELMHE,
PEECHEE .7.5~8,
% JF.2.72(+40.18,—0.05)g/cm’ ,
22
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JEPERHAE AR B B, — Bl OoeE .

Z o s ED HEamR.
B 55, SO BN [ R B B,
eSS N S NS PR NIRRT iUE=
ML 55 2 IRAL, AL,

¥ 5 %.1.577~1.583(+0.017),

ST # . 0.005~0.009,

POEMEL EE S, L. LRSS, W a; S G 8 Raa. LES KA,

SHNAT WG AN R AR BCE Bk Y 55 IS 0

RO AR A AR AL, AL, B A, P AT B R AR AR AL

LTAMGIE 2T AP X B Si-O 45 5 PH % 3 B SO 45 A 20 Sh RO F . 28 SRR AL SR IY 3R A 1R RE M
X B Ly 5 KRR EE A A ER .

R 2 RN < A IR 280N 5 B OO0, (R D) o

5.1.9.4 fiifbabs.

oot PR T ERER AP RO EC@R TEA AE I R LD R B R L 400°C DL AR RE

A0 IR A T A T A O R AR K 05 T 20 A0 3 R 4R A1 BT DL S K T R R 0 R R R AR
R A

il RS« 0K 2 AT DL TR G 7R S5 Jh 3 T DAL U 7 TR G 5 AT S R W] L SR L LA OGIE AL 2
I I AT L R 2 AR 0

b B O R 2 AT LS R R R OCE S B A A 25 TR WINSE R 405k
G T L FE U A AE 2T AN A 5 & BRI E SR OE LB AN S ) TT WL
Yoy ARE

5.1.10 B#&

5.1.10.1 P L4 B : Tourmaline,
5.1.10.2 T YA HAA,
5.1.10.3  HH R
b2 4y . (Na, K, Ca) (Al, Fe, Li, Mg, Mn);(Al, Cr, Fe, V);(BO;),(Si;Os)(OH, F),,
g SR A,
A R HamR,
e S VIR = ROREE = O AR AR, ALK F
[ RT3 YRR N N T S VAT R R A
DI % 3B RE
fie M.,
JEE GRS . 7~8,
% J .3.06(40.20,—0.60)g/cm’,
JEPEFRAE AR TR, — B, OB
Z o PP E®R RERAR KA,
4 %.1.624~1.644(40.011,—0.009),
SUHTEF 2R .0.018~0.040 ;3@ % 0.020, | 8, 7] 1% 0.040,

DS, WLE IS K FREARS  FAR T CREANE S i
23
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O] WOLHE 21 L0 R4 SO X HL SE R MY A B AT UL 525 nm AS IR YCHF L 451 nm, 458 nm 1§
e 0
P EREEAS 2T X R, 498 nm 5 IR A
ORGSR AL, 7 A AR KB, T, R IR A AT O EA, o] AT S 0 4
ZLAMGTE « 4S8 X H 28 25 R A 2T AR I A
RE IR O 2 RN < 48 R AR L AR s (R )
5.1.10.4 fifbab 3 .
oAb PR AR L2 AR ] L R E L AN B AR,
Yot b B - KA A T DL B €8, 43 A A 3857, 4 1 S4B 1) o % 1 T R Ak B T B & etk
& OHORKRK AR WY R REOLES FRE A 2R R AT N M 404
G MR AT I 7 3 R AE 2T AN BOE H 5 RO BER 4 B (A 58 4156 i LAY 45 ) AT WL 8K 7
HY oy AIRES .
RERAL PR TR R G SRR B R E R IR PR BRI B %A,
AFTE NG R €0, A5 R
B MR HORAG A AT WL R DGR SR 5 0T LB 78 B s I S R AT WL SR 40 AN s AR 8
O 3 4 AT DL 2 A 0

51.11 R&A

5.1.11.1 LA FK : Spinel,
51.11.2 YA . RihA.
5.1.11.3 MR R .
b2 5 : MgAlL O, , 1] & Cr.Fe.Zn Mn %50 % ,
ghamRA S A
A R EHMAR,
fr iR ST TR A B 5 3808 + R RIS O R R B .
R SRR AN AN TN VRO .- B N T
ot FHEOLEETERNDEE,
i LRSS,
FE FRAEJE . 8,
Za & :3.60(40.10,—0.03)g/cm® , B 3F T 4.00 g/cm?,
FEPEREAE - 1k,
% o K.
P o H:1.718(+0.017, —0.008) , B H T4 Bk RS R I8 R B WAL B & o E 2.00,
T T
PENMEL 1 B B U 55 0, 40 B LT 4 BB 5, 41 B4,
G K. KES BB,
A B0 65 38 R TG
AT BG40 6,:685 nm, 684 nm SR, 656 nm 55 UCH , 595 nm~490 nm % YCH
5 VR . 460 nm SRR ULHF, 430 nm~435 nm, 480 nm, 550 nm, 565 nm~>575 nm,
590 nm, 625 nm s Hs .
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ZLAM S A ANX B Mg-O Ft AL-O ik ) Bt B0 H5AF 20 SIS0 7
IR SA RN < OGN (R D) A8 G BKE
5.1.11.4  {ifusbs .
BRI REDEE S TR EOA R A LA E RO 204
61 DX AT DL FE SEU ) AR AIE L1 A IR OIS A 5 R 0 BB A A (I SR AR LAY A5 ) T LS 5
Be o b B - JORAG A AT DL 6, 00 Al AN 150, 2570 R 8] B0 T [ B Ak 4R 5 SR AR AT OGS T IR
PHROALHE ) FORAE 2 AT UL 32 305 R 1 A R FA AR (Y dh R fL A |
b) IR BRI S R WL 5 AT UL BT €0 7 R B ) M B A
© RS HTALES (I XRF SO, EA KRBV BETR WS SRBFE . HE
Fe B B AR
) WOLRBOOLGE AT RER B X 5y B B AR O S RATHITRECR
AnAT o

5.1.12 #HA

5.1.12.1 HEL4FF . Zircon,
5.1.12.2 T¥&FR 54,
5.1.12.3 kMR
625 4y : ZeSiO, , 7] & Ca Mg . Mn Fe Al ,P . Hf U, Th %t &,
GRS R R TR ME TR, S SR ER RESRBEE. T & .
ik #,
M R UF R
ml A 2T P AR H 5 D SUHER AR ARAE R
T B L LBRE ELLL LR,
BBEDOLEESRNDEE.
.,
RAERE.6~7.5,
B .EE N 3.90 g/cm® ~4.73 g/cm?,
HA.4.60 g/cm®~4.80 g/cm®,
F7#.4.10 g/cm®~4.60 g/cm?®,
K% .3.90 g/cm®~4.10 g/cm?,
FeMERRAE B3 B A, — b 5, TE DG
Z o MOEES, HEAmS,
i3 . 0m, W AR HELA,
g AR BB,
BEBO . FER, L5 .
41 . R, R,
W 8t F.EH1.925~1.984(40.040),
Y, 1.875~1.905(40.030)
K7 .1.810~1.815(40.030),
XA 5 % :0.001~0.059,

(=
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PENWEE

RS S S T LR R E TR Y v
LR EE T,
HOBH . EEP L

AN XA VEL B Y -

BB TR AL

SO AT WO T UL 2~40 AW FRAE I 653.5 nm IR I

TR A

AN

SRR TR, RRES O XTSI I P ARELES P T F B AR
AL LI 4% 1 5 BB 4L
L0 A X RS A R AR LS R A

FE IR G S B0« A8 R S (R )
5.1.12.4 {fib3 .

oab w1,

et BRAL B

JUT- B A i g O #RR BRAL B AR B, AT P A TR VAL AR VS AL B R RS DB
el =k,

T B A 2 4R IR AL BT A R AL AR AL 8 G B i A A AR IR TR U B A, R
e s ARl

5.1.13 &MA

5.1.13.1 ¢
5.1.13.2 #4
5.1.13.3 # K

(=97 %)

=] [,
%HEI;H(%E:

B
R
W
e R

FEVERFIE -
Z @ .

I g K.
XU it %
P MEL

# 5 : Topaz,
LREE,

R

AL SiO, (F, OH),, " & Li.Be.Ga % & L L ML 6T & Cr,
Al A

o RARTER.

At A ST M AR A TR R AL

P AT NN N2 I I FARN CEAR

PR

— e,

8,

3.53(40.04)g/cm?’,

e B, 85 B R .

SRR EO R BEBO. MR A na R B, 80 SRS
W AR s,

1.619~1.627(+£0.010),

:0.008~0.010,

AP VETL N 8 -
R TCES LW E RE

SO AT WG R

O R
LLAN G

R, AR B AR AR RS T
H £1 A1 X B FE A A R AIE 21 R A

PR = SRR« A R R (R )

5.1.13.4 itk
26
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oab BB SRS G R O R O B AL L B E L A SRR

G PR AL T . G FE M 0 8 PR ALk A R R BB 6, I B B AR R B R RAB R A0 A1 T
ZBERMABOHEREE. RHKEM.

TR RGN ALY BULBE AT R E s 6% . RSB LR WS T W E A RZ A
AR S], BPEAUK SITE R B R AL & 5 . 4050 4 BT AXAR (I XRF 55 K2, 5 A
RIZTY TR CINEE ) & B, i R X B BE R AR .

B MR HORK AT IR G S SR A AT L R 7 B s A A R AT R A0S il R &
DM T U K AT AL R 2R AR AU U

5.1.14 ##MA

5.1.14.1 P4 FF . Peridot.
5.1.14.2 5 Y2 MM A .
5.1.14.3 R R
b2 R4 - (Mg, Fe),SiO, .,
ZimRAE A,
A FRTER,
fn R S0 AR O IR L B A BLREAR
B . E g 8 8850,
ot EFLBEORE.
& {010 3 %, {001} A2 4,
JE R AEE .6.5~7,
3 B .3.34(40.14,—0.07)g/cm?,
Py 2 B (1 |02 1 1 N B o0 c 1 15, 4 8
Z & .5, 5, Wik,
1 5 #.1.654~1.690(40.020),
AT 5 2 :0.035~0.038, % 4 0.036,
WHEE T,
% HNAT L% 1% :453 nm,477 nm,497 nm RIS .
HORAG A SRR 0k, fdh, ST R R,
LLAMGIE - 4050 X BRI A R A 2T A IR I Y
FEIR G2 BN« B RN A8 R S8R (R D)
5.1.14.4  ffbab3 . KA.,

5.1.15 A®A

5.1.15.1 L4 FF :Garnet,
5.1.15.2 T¥& - AA.
5.1.15.3 HRPER .
o2 Y 4B R 2R B . Mgs Al, (SiO, ) s —Fe; Al, (Si0O, )3 —Mn, Al, (SiO, )5 o
55 R %1 : Cay Al, (SiO,); — Ca; Fe, (Si0,); —Ca; Cr, (Si0,); ,

A RGHEEAR
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ARSI M SR AR U =B R R E T E R S 0 A = VEHA R IE
g LR AZIMYEREE,
PO P B B 6,
BEO BATO EUBARE, QK.
WA B EEa A,
FARKI A R B R EBERE BAME, D6,
FEERMA A RO B s R A,
W a.KERA,
FLAR AR O R
VE B OEVE B2 NG .
.,
FC A .7~38,
J.3.50 g/cm®~4.30 g/cm’,
BEARAA :3.78(+0.09,—0.16)g/cm’ ,
BRI 14.05(40.25,—0.12)g/cm’ ,
S AR £ 4.15(+0.05,—0.03)g/cm®,
FEER . 3.61(4+0.12,—0.04)g/cm’,
FESRAT AT R A :3.84(40.03)g/cm’
¥ £:3.84(+0.03)g/cm?,
FEE AT 3.75(4+0.03)g/cm’
JCPERRAE S B, W TG .
Z & .,
r & R AEFEAR:1.710~1.830,
FETR 5 :1.734~1.940,
BERRMIA 1.714~1.742,% F 1.740,
BRI £ 1.790(40.030),
ERAR M A :1.810(+0.004, —0.020)
FEERAI 41 :1.740(4-0.020,—0.010) ,
FEAR A R FE A . 1.888(40.007,—0.033),
WofEm 4 .1.875(40.020),
GG AR A 7 :1.850(+£0.030)
T,
DENCIREE 3 F G, F G0 B TR AR A5 AR AR A AT S R O A 00Ok
2 HNAT WG BE AR AR A 564 nm FEMR AT L 505 nm BRUCIE , K #E T A 440 nm, 445 nm TR I,
R JE B R AR A1 P % TR (AT XD
A . 504 nm, 520 nm, 573 nm 5 % W H, 423 nm, 460 nm, 610 nm, 680 nm ~
690 nm 5 W ISCHT .
LM 1410 nm, 420 nm, 430 nm M YI%,460 nm,480 nm,520 nm RULH . HEFA] A
504 nm,573 nm Mg I,
F5EB AT R B B AR AT (hessonite) AJ A 407 nm,430 nm MR .
B RE AT RME AT 440 nm WRICHT B AT A 618 nm,634 nm,685 nm,690 nm M YTl ,
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B M A :505 nm BRIRILHT 576 nm,527 nm 55 W IH
PR A R A

TR AE - SR AL, ™ W LA, bR A A 0 0 s 7% B AR 0 A F 4 L 8 7 e 5 P L A 4 A g wp T
L5 R A

LLAMGTE < vh 21 51 XL 18 4 AIE 20 20 IR i 4

RE RO 2 B0« OGO (R ), 38 8 V0 5 256 L 18 DL S 5 R 6 (BRER AR ) 5 738 8,380

Wi 58 B < A AR A T R R R R B RS S5 AR BB W R L A A 28 R IR 4 A Y o R R
WIH FEA A RSSO RO O a K EEA .
P R E RS A R R SRR
BHSHEA . AR AT NS EE G TR N 1.73~1.75,
IRA R A SR A Z B A U S FP (Mg, Fe), AL (SiO,),, 3T §F % 1.760
(+0.010,—0.020) , % J& 3.84(£0.10)g/cm® , £ SN AT LG B A 5 2k 4548 4 AR TA]
REAO O ESER A E A AEF PTHT R 1,89, 3.81 g/em’ ~3.87 g/em’ AKX H
701 nm%g W W g

5.1.15.4 {fbab3.

Mo HoRAEAMASREHEBEBEER. SAHEDN,

£ OBORKRKREANEEYEBERSREOCFES EREAAER, BT WIS ;44
FE T AT L FE S R AR £ AR MO 5 A 0 B AT (45 A0 9 Y IR AR 45 ) AT W2 %

5.1.16 K&

5.1.16.1 # L FK:Rock Crystal,
5.1.16.2 F¥Y&ER: A3,
5.1.16.3 kM4 R
ey - SiO, , AT F TiFe Al %0 &,
ZEARE R,
AR R:=ZHEmAR,
ARSI SRR SR HEEYRE .
B B0 RERNE  REZRE RERB XEHR . REPNA%E.
ERRERNEA,
A REEREA,
AR BT
HoKR REERSZA,
FEERAKREPHRLOE, GBI,
K RO R ERE TS SAAFESR BAFE. THAFEKER; 51
EATRKEE,
b PO,
e L
BERRREE .7,
w  E
b fiE

il

:2.66(+40.03,—0.02)g/cm’,

ARBIBAR, — Rl F L IEDG I, AT IR T R AR A AR
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Z o M5, B

¥ 8 %.1.544~1.553,

AT HT 3% :0.009,

PLMEL T

LA A] WG  ANRRE .

WOKAR R AL, AR A KL EH R B EPRE O A R A ST A, .

LT AN TE - 41 AP X EK S RRAE LA A

BRI RN BB N B, H DL 5 A D s IR 2800

5.1.16.4 {ffbAb 2 .

PeoAb M) WEESIMAE BET K.
b) AT R BRK & RS R
o) SIS T A L A K
Pgb R MK R A B ERRE A S R,

FRARALEE ) TG R UK AR BR S )R RO R R S AR
b) e AR BRE A IMBR B AN S A

Yo e b B L KRG A T UL € 43 A AN 35T 5 25 A S TR T B 2 T IV B A AR K R RSO L et
Al 5 RFER PO

% MK AT W EEY B REOLES B R AR S A A ILING S 5
eI i AT 0 FE B R A 21 ARG AT 5 A6 I B A A Cn 4R A S LB A S5 ) T I 3T
HY AR

B RO A AT UL WGBSR R AT U R A VR B B A T LR R AN L8
T I T DL RS 2 AR U

5.1.17 KA

5.1.17.1  #CZHR : Fledspar,
5.1.17.2 ¥ a# . KA.
5.1.17.3 R
b2 14y - XAISE, Oy, X B Na K, Ca-Al,
B KA KAISI; Og 5 ] # Ba.Na Rb.Sr %0 % .
HE A - NaAlSi; Og-CaAl, Si, Oy,
AT,
i FAeH L KA AR =R R R
Htf Bk =R &R
SR ST AR AR S B . R R T R IR R R A R
B fow R ERE S B RS,
AXA . Bzl a, B st 6] 8.
KA sk g BRE6,F LG EMEGREFRERE.
HObA . B B ERA, RO A G emn.,
Pk A KEIRE BB AR S A, 7T B2,
o LB,
fie H.HATEmE.
30
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KR .6~6.5,
B .2.55 g/em®~2.75 g/em’,
A :2.58(4+0.03)g/cm?,
K47 :2.56(40.02)g/cm’,
HY A :2.65(4+0.02,—0.03)g/cm?,
IR A :2.70(£0.05)g/cm®,
SEAERRAE AR Y B R, Al & E SR B O .
Z f EEE .
I o8 #F.1.508~1.572,
HAA:1.518~1.526(40.010),
KA :1.522~1.530(+£0.004)
HY%A :1.537~1.547(40.004, —0.006) ,
P A :1.559~1.568(40.005)
ST 5 % :0.005~0.010,
H YA :0.005~0.008,
KA 47 :0.008 GEFE AT .
H %4 :0.007~0.010,
Bk A% R 0.009,
TONMEE . LB, 1. O HE A,
S HNA] DL 8 H AR
TG 2 A B, XU B0, AL T ALk HE R RS
H A« Al L wobR A0 1k L 38 SUR LA SR A
KN AT H DL AR IR A5
HOGA WAL s 4 o A AR A 1A, B4 R Rk
P A B L,
LT HNETRE 20 Ah X B A RRAE £ AR S
BB G BB B RN A HR A 1T 5 D 4 BN B AR
5.1.17.4  fifbsab 3.
G RS e R R 2 T DR 3 T G S T T DR T v B s A A BT LR S DAL AL 2
S T 3K AT AL B2 AR A 0
B T R A AT UL BB A A AR 1A, 2 R 4 4 B NS (A LIBS %) Kl o R R BT R
TLEWRAE TEHFH .
R IR AL . AR A A R e R A AR L A S .
7 oK T A RO S E R E A 2R, BT WL AR 5 205 6 A AT
T, ML) A AT 2T AN W AR A 5 R 6 LR A BT (U 48 A e i IR B AN S ) T WL ST SR ) o) A

)UQJK
AN o

=

5.1.18 AHEHA

5.1.18.1 L X :Scapolite,
5.1.18.2 # W& HK: kA,

5.1.18.3 RIS
31
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b2 43 : Na, Al; Sig O,, Cl—Ca, Al Sis O, (CO;» SO, .,
SEAIRA . S A,
A W FR,
AR T PR AR A SRR A A,
i (ERP AT EANN RS N -S4 T
ot EELBUERE.
it B PSR, R,
JE R A . 6~6.5,
w B .2.60 g/cm’~2.74 g/cm?
JEHERRAE < AR 3 B A, — Bl L SO
Z 0 VR L R L R, T
B 55 2 P, R ) Y
#r 9 F.1.550~1.564(+0.015,-0.014),
ST &} 2R :0.004~0.037,
TEMEE TR M4 R (a,
AN DL R 2T 65,663 nm,652 nm Wil ,
TR AT B R SR G B ik, SR, AR R 80, 1
ZLANETE L0 AN X H 7 A G AR 20 A W i i
FF IR O 2 R0 - A AR AR
5.1.18.4  {ifbab ¥ .
PR AL B oh JC (0 OB AL A AR IR AL B A e A R L B SR, R S

5.1.19 #&*A

5.1.19.1 W X% #R :Kornerupine,
5.1.19.2 w¥ZFK A &4,
5.1.19.3 BB S .
fb2E /L4 - Mg, Al (Si, Al B); 0, (OH),
25 RAS R A,
AR BT ER,
RN E Y 5P N T Y N
Bl 6.HSERG S ESe, TG,
ot BRLEEORYE.
i PP E A B
FETCRERE .6~7,
% F.3.30(+0.05,—0.03)g/cm’,
JCHERRAE < 3E 2 BT, Al A L OB E AT B — T R R
Z 0 PEBSRE R, G EOW,
Ir HF % .1.667~1.680(+0.003),
XA 515 .0.012~0.017,
PSR R, @,
SHMAT W3 503 nm WRICHT
32



S ON TR
LA

Sk, TPk R KB R
2L A X B A R £D AN T

R O 2 RONE < A R S8RE 5 B2 Y N (AR A )
5.1.19.4 fRfLAbBE . RH0.

5.1.20 BFARGERA)

5.1.20.1 LA FK : Zoisite,
5.1.20.2 WY& BT A

5.1.20.3 # K
P2 LD -

+ B
BERRTES

Y
P
L
I 3

FEHEFRE -
Z & M.

o =K.
XA 5t %
ML

ey i

Ca, Al (Si,0;) (SI0)OCOH), /T & V.Cr.Mn %L K.
AR A .

fo BRI R

A A o HER SRR AR

HREA W CEEREEE, M2 ag nEa.
B

—HE M,

6~7,

3.35(+0.10,—0.25)g/cm’,

Aexy ik, i, EXEE.
=tk o

WEGHRA) I R MR
| ok, I

B W R AR
1.691~1.700(+£0.005),
0.008~0.013,

T

2 ST LG . 15 €. 595 nm, 528 nm MY ; B €5 . 455 nm W,

KA
AL 37

SWAAEERSGHEA A BN T A ST Y,
H 2T A1 X BB A A REAE DA T

IR 2 SN < A RSB (R D)

B A 52 B

BT AR EESRES, SOEAMERMNAILE,

5.1.20.4 fEALAbTE .

Poogb BB SEAHE OR B A AN RE A R AL RE ARSI

GB/T 16553—2017

B OR A A LB TR 0 R T LI T A R 5 T AR T IS
O A B T DB A E U . LA IR (I XRE %) A 0 h ShR T

(N4 RS SRR H .

5.1.21 ®#®A

5.1.21.1 3¢
5.1.21.2 %

£ %% : Epidote,
B A

5.1.21.3  FrRH i .

33
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fb2E 14 - Ca, (Al Fe), (Si,0;) (SiO))O(OH),
ZEARIRAS S A
A FHRRGR,
AR PE AR RE SR, AT REAL.
Bl LR BRSO BS G,
ot FEBEBOLEEMELE.
fiE . —HE R,
FEICRERE .6~7,
% JF.3.40(+0.10,—0.15)g/cm?,
JCPERFAE  AE S BT A, — 5 d, ok,
Z 6 M=t R B,
Ir Bt %R.1.729~1.768(+0.012, —0.035),
AT 51 #%:0.019~0.045,
PO 8 H T,
ORI WG 445 nm SRIRYCHT , A B EL 475 nm 55 0% Wi
WORAG A - SR ELA B ik, A K 80, AT WU S IR 4
ZLAMGTE  h 20 AP X L8045 A A 21 SN i1 47
FEOR T - 8 AR ER TR BB 43 1 A 5 1 S R IR il DR VA
5.1.21.4 {ffbsab s . K5,

5.1.22 ZFHA

5.1.22.1  JEC4F5 . Tolite,
5.1.22.2 T4 - EHFA,
5.1.22.3 MR
fesF s : Mg, AL Si; O, 1] & Na K ,Ca,Fe .Mn % 5% & H,0,
BEAIRAS S AR,
Al R ER.,
An AR T AR R LR
Bl BCERERNE . CEQ, BT LRGBS K B,
6 FLBEDLE,
g . —HESWPE,
PEFCTE . 7~7.5,
s & .2.61(4+0.05)g/cm®,
JCVERHE < 3 B, — 4, OB,
Z o M. =,
B R RE S
W EERE, B KMEE,
#r 4 %.1.542~1.551(+40.045,—0.011),
ST 47 #:0.008~0.012,
THIEE . T,
SHMAT IR 426 nm, 645 nm 55 0% Uk
34



S PN i I RN R IR N7/ K IRE N

LLAMSETE - FP AP X R T A R AR LD IR O e

FRIR G 2 B < B Y6 T o 2 IR B0 D 4 BN (R A0
5.1.22.4 fRALAbBE . R,

5.1.23 #®&HA

5.1.23.1 4K :Sphene,
5.1.23.2 w¥IaW B4,
5.1.23.3  HHRHE R
b2 4% : CaTiSiO: .
SEARA . B
i R BRER
fn A ) R T R A, BRI AR .
Bl fa . E BB LGS, DIl a,
Mt FEERDEE,
iR BB SR,
JEE G A B .5~5.5,
® JF.3.52(40.02)g/cm’,
FEPEFRAE AR Y AR, S IE 6
Z o M. EREBA . PR RES . BEMEE.
r H FR.1.900~2.034(4+0.020),
A 5 % :0.100~0.135,
WIHMEE : T
22 HhA] WO A L 580 nm Ab XU Wi

TORAG A - WAL 8 BOR AR 0 W) LA XS B0, SR BT S LA .

ZIAN IS - 20 AP X LA A RRAE 21 2 IR S Y
FEOR PR . B HE5R (0.051),
5.1.23.4 i bAb B . K50,

5.1.24 ®IRA

5.1.24.1 L FR: Apatite,
5.1.24.2 WY& -BEKA .
5.1.24.3 M EHER
b2 4y Cas (PO, (F, OH, CD,
SEEIRAS AT
A FoNHEAR.
AR S M SRR
TR NS W B - IS AN S AR (I N
o BB,
e H.HNAARTEMBE,
FE (A BF .5~5.5,

N\
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a3 B .3.18(40.05)g/cm’,
et FRAE < AR ¥ B A s — Bl L OB
Z @ MR . EE A HE e . s ES.
¥ 8 %.1.634~1.638(+0.012,—0.006),
ST 5 % .0.002~0.008 , % K 0.003,
WSRO E M i 3 BRI e 5
S R R IR,
EHNAT WG B TG B HL R 0 1 E A WL 580 nm &b XU Y
KK A SR ALE . 5 ALk, A R S
LLAM G - 204N X BB A RRAE 21 A IR G Y
R R 2 80 < 8 R
5.1.24.4 {RALab3E . KA.

5.1.25 &R

5.1.25.1 X4 F:Pyroxene,
5.1.25.2 WA A,
5.1.25.3  #A RS
B2 85y 1 XYZ, 06, X 9 Ca.Mg.Fe.Mn,Na,Li,
Y & Mg.Fe.Mn,Al.Cr.Ti.V,
Z k Si,Al,
HEHE A :CaMgSi, O ;0] & Cr.Fe .V .Mn %0 %,
ik ¥ . (Mg, Fe),Si, O3 1 & Ca Al Z LK,
¥ S5EHE A . (Ca, Mg, Fe),(Si, AD,Os.
MR . LiAISI, O ; AT & Fe,Mn,Ti.Ga,Cr,V.Co.Ni,Cu.Sn %%,
B AiE,
A F: & M ABREER,
TKHEA BT AR R
HE A R R
Ol AR R,
rn AR TP B ARt e] 2 RO B R AR 4EIR A A A I R AT DL ARCIR S A
i . B A EZEES BB 2 0216,
DS FIREAR I > ¢ IR U vh
W3 N KA MR B,
RS FARE TN o S AN SN SN A VRO 1 - R SN KR AN
ot EEBEOLE.
fift oA LM ERHER AR,
PERAERE :5~6; 8 MEA 6.5~7,
w7 B .3.10 g/cm®~3.52 g/cm?,
% M £1:3.29(+0.11,—0.07)g/cm®,
K WA :3.25(+0.15,—0.02)g/cm?,
@M A :3.23~3.52 g/cm?,

AN
o8
2o
==
et
.
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B OB £:3.18(40.03)g/cm’,
JEPERFAE AR BR, b &, IE R
Z o M. = HER.
&M A RERSEA,
T K AT T B AR AR
LM IR R A,
MO ARAREEA6. P ER MO RED;
Tofa . v, Lk, AR,
I 8 #F.1.660~1.772,
% M A:1.675~1.701(+0.029,—0.010) , S 4 H 1.68,
K MEAT :1.663~1.673(+0.010),
@M . 1.670~1.772,
HOWE £7.1.660~1.676(+0.005),
AT 5T % .0.008~0.033,
% ¥ £:0.024~0.030,
7 K A7 :0.008~0.011,
L@ M A :0.018~0.033,
¥ £7.0.014~0.016,
PENEIER B H T .
&M A BROBEEA KRS EN .
B A MAZEEEO6E.KE.-FER BAZBE;EE - B2 . NAEHE.
BAR K5, B RS A,
&2 T,
A ] WG . E M £ 505 nm IG5 E #E A 635 nm, 655 nm, 670 nm M YLIE,690 nm 4b
U
WK A 505 nm, 550 nm BRI,
3 A AR
O AR,
W E {0,433 nm, 438 nm WY&,
%348 .646 nm, 669 nm, 686 nm WYL IE,620 nm [ 55 W2 IS .
)G s R RN NNt RN DR N R/ R TIRY NS N
LLAMGIE - A 2050 X ELE A R AR £0 S S A
PSR O 2 R < B AR R (P B ) L A HR Ak
5.1.25.4 AR AbAb 7R .
R AR AL . F TR A, 0 (RO T 0 6 A N A 40 R R RT e A R €, 5% 68 RN A ) IR A
e, Rk W SRR, AR SR

5.1.26 “AHA

5.1.26.1 #X4FK . Andalusite,
5.1.26.2 W YA LA,

5.1.26.3 M RMESR
37
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b2 1y - AL SIO, , 1] & V. Mn, Ti Fe 0%,
IR A UE
Hl BT ER.
fl A 2T M L R A AR
CHELE VW T WL R O A, D IR,
WA BE+FER RSN,
BB
. — PSR
FCARRE.7~7.5,
B .3.17(+0.04)g/cm’,
FetERRAE AR A, & O,
PR PR G T N R Y o EANR
1 B % .1.634~1.643(+0.005),
A 8 % :0.007 ~0.013,
TOCMEE KB T I KR R EW %A,
L8 U] LT L G IR AT LT 2436 nm F 445 nm CEEES) MR ik g
) N s R R IR N 7/ K IR N RN N Nl R A s N iR DR Z Nl B o 0 T
AL . R LEAW NP =AW P SR S (14 N @ N
5.1.26.4 i fib .
Pooab B SR E LT R AR AR RRE . A SR

X
(=

H B R x

5.1.27 W&%HE

5.1.27.1 934 FF . Sillimanite,
5.1.27.2 W¥aK - w&kA.
5.1.27.3 MR
B2 15 : AL SIO; , Al & Fe %0 &K
ZE AR R T
A AR,
AR >k < RER B LR 4R
B . HERE SO, EEEKIEA,
Mt FLBERELEE.
fife . — 2 5T A B
BEECHERE .6~7.5,
® FF.3.25(40.02,—0.11)g/cm’,
FEPEARAE AR B, R IE e s B AR A A,
Z fo M AR, A REME.
1 5 % .1.659~1.680(+0.004,—0.006),
ST % :0.015~0.021,
WL B 55,4060,
LHha] WYET% 410 nm, 441 nm, 462 nm 5 UCH .
KK A SRR, 0 R SR R A 4R
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LTANETE . o 2D A X BB 26 A1 RRAE £ A0 IR 0 A
R IR 2 BEONE < A R R
5.1.27.4 {ALAb#E . KA1,

5.1.28 HKRA

5.1.28.1 H XA :Kyanite,
5.1.28.2 WA A .
5.1.28.3 AR .
24y AL SIO; AT % Cr.Fe,Ca Mg . Ti %0 %.
AR FRUA
A .- R
AR ST R B AR E LB .
Bl O ERERE SRV ER%,
o FLBEOLE,
e ., —d PR,
JEE A P AT C iyl 4~5; 3 C By :6~7,
® #F.3.68(+0.01,—0.12)g/cm’,
St REAE AR TR, A FUOBTE.
Z o P e h o REMEE,
¥ 8 E.1.716~1.731(40.004),
ST % .0.012~0.017,
BS540 I . T
24 A] LT 435 nm, 445 nm B
BORAGA SRAR T Lk R B, B
LLANMETE . 21 Ah X L 3 & A FRAE LT AP IR WS A
R R RN < R AR
5.1.28.4 {ffLAb B .
e b B i KR 2 AT LB 0 A AN 15, 25 7E PR IR R IE VI A AL AR R B & Gk,
% LKA R AREBARECES FREAAER, B A WA 2056 E A AT
TR, 75 I LT A R A A 5 O PR A BT (48 Ah 5 e I 8% AL 55 ) R WL FE IR 4y A

5.1.29 &RA

5.1.29.1 LA FR: Apophyllite,
5.1.29.2 W& FR.ARA,
5.1.29.3 MR
b2 4% : KCa, Sis O, (F, OH) « 8H, 0,
gh R R A
Al F:UH MR,
A ST ARAR AR IR T AR A
Bl e RS RaEA,
39
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ot L WBNREERHOLE.

fitt M —HT R,

JEE (A BE . 4~5,

% F.2.40(£0.10)g/cm’,
JEPERRAE B BB A, — Bl L OB
Z o M. HBEmS.

¥ & %F.1.535~1.537,

XA 5 % :0.002,

PN P B EEF IR,
SH AT WG AR

R A - SR A, 7l KL
LLAN 1« 20 A1 X H A BR A BRI 2T AN IR i

5.1.29.4  fRALALHE . KA,

5.1.30 X¥A

5.1.3
5.1.3
5.1.3

5.1.3

5.1.3

5.1.3
5.1.3

5.1.3
40

0.1 L4 HFR:Lazulite,

0.2 WYEWK . REA.

0.3 ArpHESR .

2 15y : MgAl, (PO,), (OH), .

ZEARAE WA

m RHEMEER.

TR TP AR FHERR B A R SRDIR  BUE UK,
g LR S R A RES6,

G BB,

i HA10) P ERRELMHE (10 RELME ESEBEE RN,
JE [CAE B :5~6,

®  JF.3.09(+0.08,—0.01)g/cm’,

FEVERHAE R BRI, Al A, OB R AR R R E A K,
Z & MR BEREREM IO ESEARTTN,

#r 5 #%.1.612~1.643(+0.005),

XA %:0.031,

WHIEE . T,

SO AT W REFAE

TORKE A - SRR, B WAL, AT DR S B 5 4 & 1 BLRDIR 25 4 U Bk M 7
LLAMETE « 20 AP X HL K ¥ A BRI 20 A i 1 4

0.4 fRALALEE. KM,

m

m

1 #uAE

1.1 WX 4HR . 1docrase,
1.2 YA FFILA.
1.3 MpE R



'ﬂ_’.%ﬁié}:camMngh (Sl()4)5(Slz()7)z(()H)4 9ﬂ§ﬁ Cu‘Fe %ﬁ%o

ZEaRA . R,
i ENy;
AR ST M AR BUR HOR Z RDR SR E A1k
B O ES R REESE K ASE,E LREARATE,
M FLBEOLE
fE HE.AZEE EAEEEAW.
FECAEE . 6~7,
w7 B .3.40(+0.10,—0.15)g/cm?,
e AR AR B B i, — Bl S E Rt S O LR AR R SA .
Z o M. EES HEAmS;E5EAT,
¥ & %.1.713~1.718(+0.003,—0.013), Al % A 1.71,
AT T %:0.001~0.012, £ G4 A AT
WHIEE . T,
SHMAT UL 1464 nm BRI, 528.5 nm 55 IR
KK IR AL, B ) L id s 4 A iR B RIR s AR S5 .
2T MG LS X BAF L A R AR L AR g AT
5.1.31.4  fRALAb 3 . K50,

5.1.32 #isatkA

5.1.32.1 AR :Sinhalite,
5.1.32.2 W& . MmEA.
5.1.32.3 MR
b2 1.4% : MgAIBO, , A & Fe %L XK.
At BT EFR
iR S AR AR A
B f.REFREBEE. LA,
M FLBEDOLE,
o R4,
BECRERE .6~7,
w J¥:3.48(40.02)g/cm’
FePERRAE AR BTk, & OB
Z oMb R K.
I 4 #%.1.668~1.707(+0.005,—0.003),
ST % .0.036~0.039,
WL T
2 4N A] UL . 493 nm, 475 nm, 463 nm, 452 nm MR,
MKMW A, B ik, A K G WAT I R A B .
LI AN . TR r b X B B4R BE A RRAE £ Ah IR A
5.1.32.4  fRALAbIE R,

GB/T 16553—2017
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5.1.33 #BIFAR

5.1.33.1 XL . Taaffeite,
5.1.33.2 W ¥R A,
5.1.33.3 MM
b2 B4y : MgBeAl O, 7] % Ca,Fe Mn.Cr %02,
R S BA
M VAV LT
din A PR N RUE SRR .
B (SR EEARNT AN SR I - N vl i
ot PE B
fift . K.
BEFRAEJE . 8~9,
w7 B .3.61(+0.01)g/cm’,
FEPERFAE AR B AA , — Bl &, ok,
Z @A . HE R,
¥ 5 %.1.719~1.723(4+0.002),
AT 5t % :0.004~0.005,
WIEE L5, 5,
SO AT UGS AN FRAE , AT AT 458 nm 55 0 S .
KRG A WA B P ik
ZLAN i LD AP X BB SR A AR AR LT S R
5.1.33.4  flAbab . K50,

5.1.34 HEH#w

5.1.34.1 L& FK: Benitoite,
5.1.34.2 W YILRR: HED .
5.1.34.3 AHRHER .
2 a5 BaTiSi; O,
L5 GORAS BRI
B R ATRE.
R ST AR SR
Bl I RIS G S, D ke,
Y LB E T ARNDLE,
fitt B —HATELM,
FE SRR 6~7,
= J;*{:3.68(—!—0.01,—O.O7)g/cm3°
SRR - A 1 B0k, — Bl L TE G
Lo M EPETTR, R, 0, T s, ST,
g9 %E.1.757~1.804,
AT 8 #.0.047,
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PENIEE KB TC 9, .
S HNAT LG TE  ANFRAE .
KA SR, T aE, AREL A, AT LR,
LA P 204N X R HE B RRAE AT A IR IS Y
e R R IR . fL R (0.044)
5.1.34.4  fiLfab3® . KA,

5.1.35 ERA

5.1.35.1 P4 K . Barite,
5.1.35.2 YA FR-EHA,
5.1.35.3  #FrBHESR .
b2 4y - (Ba, Sr)SO, ,Ba B KT Sr & &,
SRR R,
AR RBITMAR.
A 2T M AR, A B AT R AR CRR L SR 4R AR B LR (S OIRE AR
B o . LA H .G WEQ.
ot PO
fift WA AR,
@EEBEE::%"‘%
2 B :4.50(40.10,—0.20)g/cm®,
JEHERHAE AR BB, 8 &, IE M.
Z & . LE2S.HEams.
¥ & % .1.636~1.648(+0.001,—0.002),
M HF % .0.012,
PEOLMEE « A W5 6 RN , 55 0 vk 4% .
BHMA] DG AR RRE
R A AW, B ek, KA,
LLAMGIE P LS X B A R AR LD AR O
5.1.35.4 fLALAb3E . KA,

5.1.36 XBA

5.1.36.1 L4 FR . Celestite,
5.1.36.2 WA KEA.
5.1.36.3 b .
L2/ 4 : (Sry Ba)SO, , Horf Sr & & KF Ba F &, 7] & Pb.Ca.Fe %L &,
SR A,
AR R BITEFR
A ST R R AR A B AT AR CRDIR V4R E S, T 2 A TR (B RCRE SR
fo R E GRS,
P BREOGVE
PR,
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JE FCAEJE . 3~4,

w7 J&.3.87 g/cm’ ~4.30 g/cm’,

FEHERAE AR B, A L E

Z o M5 HE A,

#r 5 #.1.619~1.637,

AT %:0.018,

NG IREE 3l H G, A B A5G

AT UL ANRRAE

ORR 2 AW 0 ik, A K

ZLAN T 2D AR X H R A IR LT AR OSE
5.1.36.4 {RALAL I . KA.

5.1.37 Hf&A

5.1.37.1  #CZ R Calcite,
5.1.37.2 WY& FR: I ffA
5.1.37.3 MR
fb2E 14 : CaCO; , Al &% Mg Fe ,Mn %0 EK
g K,
A F:=HeR,
an A 2 M E B AR IR
. AfEa, FUILE. 0 RSO, TaEHERIKINA .
PR
. e,
FRAE .3,
BE.2.70(40.05)g/cm’,
JEPERFAE  AE B R, — Rl dh, TG
Z o M. XEH.
o5t #%.1.486~1.658,
AT :0.172,
9N IEE R €8, 8 B K T S
AT LG  ANHEAE
R SR, T WA, AR K S0 S AT T R 5 L R 3,
ZIAM 6T P 20 A1 X EL B R AR B 1 4R 30 r B R A 21 MRS 5
R B 2 RN < 0 R AN
5.1.37.4 {ifuibH .
Yo 6o hb B KA A AT UL 6 43 AR AN 4 5], 25 1E 24 R) B3 T M P AL B 4 s A TN B Bk TG K 2 BE AR T
FIEE AT H 6
o BRI REOGFES B EAA Z R, R AT WM L0506 K AT
UL 38 SEL )RR AE 21 ARG 5 & 6 R 43 B Can 8 41 5¢ 6 W 2% X 45 ) BT WL 4% 78 S8 49 4% A

BREE Y

FEMALE . DU AR O R AR 6, SO I P I ] BR L 2R A R B A

44



5.1.38° #A

5.1.38.1 ¥ 4 FF . Axinite,
5.1.38.2 w¥YaHK . %4,
5.1.38.3  FpRbE R .

b4y . Ca,(Mn,Fe,Mg), Al B, (Si,0,),0,(OH),.
GRSk,
Al F. R AR
fa A 20 M L ARCIR AR AR
Bl RVl R B %6,
ot ELBEDEE.
fe B —HPSEmEE,
JERAERE .6~7,
9% B .3.29(40.07,—0.03)g/cm?®,
JEPERRAE AR B R, 8l Ot .
Z o MR CEER.RE.O8.
#r 8 #.1.678~1.688(40.005),
AT &% :0.010~0.012,
POLME BE TR HEFA .40,
S HNET LG . 412 nm, 466 nm, 492 nm, 512 nm BZUIE
BORA A - SRR, 0 ik, A K AL,
LLAMETE - vh 20 50 X HL 75 A RRAE 40 AR IS 3

5.1.38.4 fiifbAbHE . K5,
5.1.39 &R

5.1.39.1 L4 FR.Cassiterite,
5.1.39.2 BYIZFR . %4,
5.1.39.3 AR .

2R 51 :Sn0O, , 7] & Fe Nb . Ta % 0%,
ZhARA . R A
o RUHRR.
A A ST P L 0O HERR L ROIR SR
o W ER ER. ] L%,
L ERDEEZET S REE.
A 2R,
AR .6~7,
B :6.95(+0.08)g/cm’,
FEHERHAE < JE 2 A, —Hi b IO
Z o MHER KBRS,
# Ht %.1.997~2.093(+0.009, —0.006) ,
LT 5 % :0.096~0.098,

GB/T 16553—2017
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PENCIEE T
A ] OB  AARHE .
WK SRR, 7 ik AR R 80 SR AR
LTHM 638 - P LT AKX E Sn-O 4R 3 BT B0 7 AF 21 2 B
FERRAE T 6398 (0.071)

5.1.39.4  fRAbab 3 R H.

5.1.40 BisRfEA

5.1.40.1 34 FFk: Amblygonite,
5.1.40.2 T YA BEREL,
5.1.40.3  #F R
b2 54y« (Li, Na) Al (PO,) (F, OH),
g k.
M . R FR
fa R ST AR AR VLR AR R BB BORE S K.
Bl . REEERECGRE R R A,
M FLBEDOLE,
e LA EMEERREE AL,
JEE FC RS BE :5~6,
% BF .3.02(£0.04)g/cm’,
SEHEFRAE AR B A, & I Bk OB
% @ M. EES, B£8R,
¥ 9 %.1.612~1.636(—0.034),
BT 5 2 :0.020~0.027 , £ B AR AT
TENCIEE K AR F B9 M Skt K VI R BB
2R HNAT LG AN HEAE
WK A SR B B LR, A K 80, o] WO S BLG , -1 R 307 1) 1 2 R s R B 1R 2R &
LT AN - v 20 A0 X HL Bl 5 B A R 20 AP IR IS Y
5.1.40.4 R AbAbEE . KA,

5.1.41 EWA

5.1.41.1 B4 : Dioptase,
5.1.41.2 w¥Hw . EMRA .
5.1.41.3  HHRHESR
b2 4y : Cus Sig O+ 6H, 0,
AR R A
Al R FR
a2 M AR
B s GEA,
o EL L.
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e ML S,

BEIRRE B .5,

% FF.3.30(40.05)g/cm?,

FeMERHAE R B BT A, — Rl S, IR

Z & .5, HEAamR.

¥ 8 R.1.655~1.708(4+0.012),

AT 51 % .0.051~0.053,

WML T,

S Hhal WO 550 nm FEMAT

ORK 2 A T ek, ARG AT R .

Z1HNETE . 40 Ah X EL B WA RRAE 0 S IR IO
5.1.41.4 i bab38 . K50,

5.1.42 HKHEHA

5.1.42.1 B4 :Euclase,
5.1.42.2 TR FR:EHEA
5.1.42.3 MR
b2 B4y BeAlSIO, (OH) , Al & Fe .Cr %0 &,
giimRA  RTUE,
i R PRMAR
AR I M AR
B 6 RGN ES. I REFG, 8 k.
o BB,
e .l
FECRERE . 7~8,
® F.3.08(+0.04,—0.08)g/cm’,
FeMERRAE  AE B B AA , b &, SO0
Z o M HP AR, KK RE SO K, 5.
8 %.1.652~1.671(+0.006,—0.002),
AT 5 2% :0.019~0.020,
WHMEE . LR,
s HhT] L3 . 468 nm, 455 nm WRUCHE G IX AT K A R,
WA 2 WA B AR, AR KB A, AT U ST A .
AR A P A NV =N P S AR Tt i
5.1.42.4 {ifbsab 3.
PR AL T . TG (0 R IR AL SR R, A S AT

5.1.43 HESRINA

5.1.43.1 P34 FK : Brazilianite,
5.1.43.2 WY& BEERNA .
5.1.43.3  HHRHERR
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b2 14y : NaAl, (PO,), (OH), .
ZhamRA B A,
A . HARER,
dr A ST M RR B FEAR
Bl RHGEZESE6, L6,
ot EEBEORE.
e M. —HPSm,
FECRERE .5~6,
% B :2.97(4+0.03)g/cm’,
JEHERRAE AR B T A, 4 L IE
#r 9 F.1.602~1.621(+0.003),
XA 5% :0.019~0.021,
PHIEE . T,
SEHM AT I T AN HRAE
BORAG A SR B Ak, AR K80, AT WO S 4,
LLAMETE « h 20 0 X HL B 55 0 A1 R AE 20 AN IR i 4
5.1.43.4 fALALIE . KA,

5.1.44 HHER

5.1.44.1 P L 4 Fr . Danburite,
5.1.44.2 W HZAFK FEHM.
5.1.44.3 M RHESR .
2 14 : CaB, (Si0,), .
R BB,
A BT AR
A ST M H R IR th T S HOR sOR R B A i,
i 6.8 o WER, LI,
ot EBEROEEE WA,
g .- ATE MR,
JE R A .7,
s & :3.000(+0.03)g/cm?®,
EHERHAE AR Y BRAR, — 8l &, IF SO0,
Z 6 M5 HEamE.
#r 8 #.1.630~1.636(40.003),
XA 5 40,006,
TS AP LR IR B WS W T ROLH 5 F R,
SN AT I3 . BERE ] DL 580 nm Ab AU Wiz i
ORGSR ALK 5 ) ik, A K 4L
ZLHPETE - v 20 50 XL B8 B S RRAIE 21 S g i i 45
5.1.44.4 {ifbab¥e . KA,
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5.1.45 A

5.1.45.1 4 FK : Phenakite,
5.1.45.2 WA wEBA, X AR A.
5.1.45.3 HFHRHEST
fb2# 4 - Be, SiO, , AT & Mg.Ca,Al.Na %t K.
o R A,
T .= fE,
A T 3 TR A R T A 5 A TSR T B A S AR L B AR R A A

B . R WMEA,

o BLBEDLE,

e .- PERE, AT,
JEE A .7 ~8,

%1

¥ .2.95(40.05)g/cm’,
FEPEFRAE AR BB, — Bl IEDEE .
Z A t.HEHHEAHS,
¥ & %.1.654~1.670(+0.026,—0.004),
AT 41 #:0.016,
BB RS, R AR
2R HN AT I AN FEAE
OKKE 2 SR B Ak, 3 IR OIR = B s BT
LT HNETE . 2 A XL RE B A RRAE 1SR WA
5.1.45.4 {RALALFE . K H0.

5.1.46 ®FHA

5.1.46.1 JE XA :Hauyne,
5.1.46.2 FWAFR WA,
5.1.46.3 M EMEST
b2 .43 : Nag Ca, (Al1SIO,) (SO, );
LR B,
M R ERER,
XL R -3 iy 1N WANTE N Y a1 A VN
B R HESRREA.HKEA,
ot P BEEOGPE
fift P {110} A 45 1 5
JE G A B .5.5~6,
= B .2.42 g/em® ~2.50 g/cm?®,
JEEARAE ¥ A
%z o P K.
o9t F.1.496~1.505,
AT % . T
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P ML

AR - AN ()RR JEE R A 8 5 Dl 5 Dl 5 B T €, 94 o T 17 U 5
SR QL ARG S ey )

SO0 AT WG < W5 5600 nm B I IR

) O
AR A

CTRELR B, AR B0 U A R
LD X B R J5 A R AE L RSO 4

5.1.46.4 {Lfbabs. R,

5.1.47 Ry

5.1.47.1 B Z R :Sphalerite,
5.1.47.2 WA FRINEEH,
5.1.47.3 M RIERR .

=g oy

ZRRE

e B

JE [ B 3
%
He R AE
Z o
#r 4 %
XA 3 %
P W5

:ZnS,H IR VB B R F R R R IR A Y KA B S B LARR
AW, B BRI AR
JR i
R HEMER.
VA ST P« it R T 25 222 0 T A 7 0 SR T - T A S B R R T L A R R IR
B SRR A AR RO DR SR AR A o UL A Ay s i L B
XU
OB R RO B P R R SR, R EM N R R
(SRE 7R R K A N IVDARS2 R i E S O PN ¢ TN
LRGP R BRI B Fe 1 £ Mk,

Zn Zm Em

{110} 52 2 i 3 .

:3.5~4,

:3.9 g/em’ ~4.1 g/cm® , Bl AR 75 B Y 36 0 B
o) igr N,

i v

JEH R 2,369, Bl Fe B3 L i K,

TG,

0 DB AR 5 R o 2 EE R S T R WG

SHMAT WG . B 651 nm,667 nm,690 nm % U IE .,

KA
AR D R

: JEET A1 XL DN B R AE 21 SR I HE

FEIR O 2 3L < A5 R 8008

RE IR A

EHUR 58 (0.156)

5.1.47.4 ALK 2 . K0,

5.2 XREHA

5.2.1 #HE

5.2.1.1 X 4HR . Feicui,]adeite,
5.2.1.2 WY CEAD) BFR: T B b 08 o B R R H A A NS RO A (ISR SRR ) R, T

HOEMNA

50
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5.2.1.3 MR .

2oy 8 E  NaAlSi, Og s 7T %4 Cr.Fe.Ca,Mg . Mn,V.Ti Z50%,

ZEAIRE R GI F B4R ORCIR SR AR S A

N P = I RSN TR I AN - 0 /NG S SRS

6 ELBEDLEEMELE.

e LA EHWAT S, SR AT WU R N BN RRAET,

JBE A . 6.5~7,

# B :3.34(40.11,—0.09)g/cm’,

JCHEAFE AR B A Sk

Z @ PR ESATTI,

I & #:1.666~1.690(+0.020,—0.010) , & %% K 1.66,

XA 5 5% B AT

WL LT, 14

BHMAT WL 0437 nm MR S8 B ¢ 35 3 H 630 nm 660 nm 690 nm Wik,

BORKE A« B R EHIR R RN GRAED  RDIR /AR AR S50 ST e s U M BERCIREF S 5540, 57 )
A,

LIAN TG - P LA X B A (BB b Si-O 25 5 PH 4R 3 BT 3000 457 10E 20 41 0% s 47
2o AL A IE R E 2 872 em ™' .2 930 em 'L 2 965 cm ', 3 035 cm ! (HHE) .
3055 em™ ' (B BT LLAMX 4 062 cm ' (B IE) B9 — R AE 2L AR R il

FRIR G 22 RUONE A IR R (20D

5.2.1.4 {ifbibH .

oAb B TREEEAE LA R O BCE B SR A, NS,

BEE R HOR R A AT D0 T S A ROIR B SRR 5 M L 3 TR I T A SR 8, PR 4 R G B
TET 22 BAM i IR OG5 s 5 B AT S R R AR AR S AR K VAN T, R s 4R
BER A 5 21 AP G I 3 v] D 70 S W) R AR 4T A WS A 5 & R S B (n 28 R 6 )
FAXEE) ] M EE T AR

& OHELEKRK AR RIS REOCES EEREAAES, T AT IS ; 21 45 5635 I AT
L 30 SEL R AR £ 0 W I 5 R R o B (58 A0 75 ' I 4R ) 45 ) T XL %8 78 S o A

G0 4b 3 - TR A 2 AT LB 53 A AN 45T 2 A0 BB BB B] Bk T MR Ak AR K VRSN,
JoRL ] 5| R R IR 2 5 S8 A AT DG 3 AT DL S R (B Sh e 3, 4 AT DL R AT I 650 nm
W)

B B BORK A T LR E DG SR R AT D v R T B M R AT LR E LA GIE B8
T W3 AT L RS 2 R AE 0

522 #®E

5.2.2.1 B L4 M :Nephrite, Hetian Yu,
5.2.2.2 HCEA AR FEHRBENA BHEAHR.
5.2.2.3  HHRMERR .
b2 4y . Ca, (Mg, Fe);Siz O, (OH),,
RS mEESK, FEAERESHKE,
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B OfAERERZ HER . AU BEA,
SENETASEE S E 6 g R
HERKERKES A,
FAENMTHEME EZHE,
BE. R0,
BEKBEROAEMBAE .,
WE. BB E®A,
HEHAE) ¥ REZEHRA,

N FLBEOREEWMEOLE.

fe H.BNAHRMHTZSHE EGERERARIL,

FEIRAE R :6~6.5,

w BE.2.95(40.15,—0.05)g/cm?,

AR AR R AR

Z & . ESEAE, :

¥ 4 #%.1.606~1.632(+0.009,—0.006) , Sl H 1.60~1.61,

AT 2% B SRR AT,

KHMEE T,

S0 AT LT AN FFAE

O Ok A N B CORL I /RN N

LI HMGIE - P 2D AN BUIX H Si-O 45 3 J iR 30 B 308 FRAE 21 /b S 5 L B RE T X B OH 4k 3 BT 3
(R AE 21 S W i 7

FRIR 24 BN« 8 R AN

5.2.2.4 {RfbAbsE.

& HLMKKAER RTEMRENEES EREARES, REAL RIS ; L0586 I A]
UL 70 B 4 E 21 A0 R SO A 5 K O B A3 A (N 8 A Y R BR AN A5 ) Al 52 7 L4 43 A bR
. FHFBY R EHE R T A AT

Yo i Ab B BRI r BEAT e, R R AL AR B LA, BORK A AT W EE AN AT,
22 7E B R B ) 55 T TG A B R 5 K VIR AR YRk AT 5 R AR IR U 5 48 P B B
ToK 2B s BB T 360 5 AL 20 B AR R (A XRE 25) g 4G I 21 4okt i 20 Sk S0 & (i
Pb %),

5.2.3 BXiH

5.2.3.1 XA :Opal,
5.2.3.2 WHCEA AR EHA,
5.2.3.3 MRS
b2 1% 4% - Si0, « nH, O,
R AR A,
IR - Y N
€828 % BRI AT AR S E BRTA 5
FOTRIR VHE B R SO TR A L RRTE T RR S R BRI 5
B LD LD RRIA , AT FR O K BRTE .
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o FBEELEEMIELE,
fE H.E.
JEE CAE . 5~6,
% FF.2.15(+0.08,—0.90)g/cm?,
JCHERHE : 2 BT AA K BRIAH W55 T .
£ o ¥ X,
#r §F %.:1.450(+0.020,—0.080) , KER{H AT K & 1.37, i@ % K 1.42~1.43,
MHTH L,
OB BEdHaka. TEPHAINRE G, R FEAKN, T HBHE.
A A € R RRTE - JCE 5, SR R, TR B
KB KR P, G, il A EHE.
S U] G . S BRI 660 nm, 470 nm WU , HoAth R AFAE .
TBCR A 2« 6 B 2 AN B0 DU 5 ofR 0 30 BB, i 22 BRSNS B A,
LLANETE 20 A X B R A REAE £0 5 0 IR
FEIR G 25 RN A8 R 0N - A MR 280N (R 20
5.2.3.4 fifbabH.
Y (A 40 PR RS A AT UL €453 A A 35T, 25 5 ORLIR 7E S4B L B R) a7 T Ve Ak = AR
7 HEALEEE® AR LA IR AT L 78 S R A 4T SR A
B BB A AT R EDCEE R H R R AT LV A A I S A WL R AN i R 2
15 I AT L 2 AR AIE 1

524 AREZE

5.2.4.1 T4 :Quartzite jade,
5242 FWCEA AR ARE, FBET Y RAR, OB FRERT 480 s 559,
5.2.4.3 MRHER .
ey 13 :Si0, , 7] & Fe Al .Mg,Ca,Na,K.Mn . Ni.Cr %K.
EamRA B A AR, BDIRESH .
Bl L AREE R LA KV R B A %A,
o EBEDEEEMIELE.
g H.E.
JERRERE .6~7,
3 JE:2.64 g/cm’~2.71 g/cm® , & AR F AR Z AT AT 3K 2.95 g/cm’,
JCHEARAE BB R A 1K
% o . EREAR,
I H F.1.544~1.553, P K 1.54,
XA 5 3 R AR AT,
WHIEE EH T FE o R AREE LB, Kk,
SHAT LG  ANFRAE s Sk Z R A B AT 682 nm, 649 nm MR .
KA A AR Z5 48, 0 Ak
LLAMGIE : L0507 L REAE £1 S W i Y .

7 P re =y QRE VL
53
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FERRPERT : &8 s A AR R IIE G P 240,
5.2.4.4 {iuib3.

T8 b 3 KRG A AT DL€ A3 AT AN 1) 5 20 R BB A B ) B R T [V B AL R AR 5 R VR I EAIDETE
GeRL T 51 RF 9K 92 5 58 A0 R LG Al WL S O h e o 2, S Ah AT BLOG I R AL 650 nm
W ) 5 28 N R 0K £ B2 S5 i R S T i

B FEIR RG2S A ROIR S0 SRR S5 F L 4 D' T DL S A AR 2 80, PR S 4 R P 1 i e
TE 2 AR IR O T 5 8 L L 3 S R TR AR A I I D AT B e e A
B LR 000 5 L1 AT I T W FE U R AE £L A BOBCRE A 5 O IR 2 B (A SR A5
FEAL ) A LB FE ) o AR

5.2.5 EBHEHE/ER)

5.2.5.1 X4 HK:Chalcedony,
5.2.5.2 B CHAD B EBT Y A, 0] FORKET R a8 KT g,
5.2.5.3 MBEHERT
2 A % SI0, AT Fe, AlLMg . Ca\Na K Mn ,Ni,Cr T XK.
SEROIRAS BB T SE A R SEBUR HOR T 2 BORCIR R AR SRR 2F AR A A
i [ERE- TR
ot BB R IMAROEE.
fift b1 T
PEFRRE L :5~7,
e B .2.50 g/em®~2.77 g/cm’,
FEPERRAE AR B BT S A .
Z & M EAEAT,
I S #.1.535~1.539, £k ¥ A 1.53~1.54,
BT 5 4 B Al
DECWER (38 H TG A7 B ] 555 A SR ) B AR U,
SEHM AT LG AN HFAE
TR A A - B TS5 4 41 AR 254, SRR AT UL DL SE AR I8 1
FYBGHL AR BT B RO J2 IR A 1 L A 18] A R R v A B AT D AR A A
BN ERE A0 Y2 HOE W B A B RDIRE5H
LLAN T« P LD A X H A SRR AR L1 AR Y
RE IR I 2 RN« o R BN A R AR
5.2.5.4 {LibAbH .
oab 3PS IR BGEBUE R B K
P £ 4ob B . RS 2 WY LB 68 S A R X 5], 227 BB R R Th] 53R T MR Ak AR .
7 KA WA RAECES FREAAZR, R LA K E LI
TLREE RN E S EERE AR ZEF LLAMERE I AT W 78 YRR 20 SRR O 5 &
TG 53 BT Chnn 58 A1 5 5l A4 ) AT WL 6 e S o3 A IR 2

5.2.6 FBEHEKRER/MEHAR/FELHMH

5.2.6.1 LA FK:Silicified Jade,
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5.26.2 WAL AR FEV Y AR AISHELEENA, KEAEHE VR AR KD 18 5%
U R ST Y. RIS REAVRE MBI S H DR EAET Y
5.2.6.3 M EMER .
Ry AW SO, AT R EAA SIO, « HyO; [ &4 Fe Al.Mg.Ca,Na,K.Mn . Ni &5 %,
AL AT AN C.HALGY
gimRAE  mEESK,
B B R R E P R UK KB EA
RAEA 8 KRB AL IR K A,
FEALAR IR 28 A AR K KBS,
REALIB . 25 10 K LR AL A
P PR OGEE W I AR SOIR O R s KRR A L AT 2 22 B0
K.
FCAE R .5~7,
B .2.48 g/cm®~2.85 g/cm?,
JEHERHE AR A A A
Z B PRSI,
Pr 9 %.1.544~1.553, S MEH R 1.53~1.54,
BT 5 A RA AT
WHMEE T
BHMA] WG TE  ANRRE
TR A2 - B A B 45 4, RAR 25 4
NP AR SRR B R VN AE (AR X b NI R B VA 1IN R NS a0 e R T
T A S 350 P O, S 90 64 ) o TSR AR A
LLAMGIE L0 A X H A SRR L0 IO
FRBR I 25 RN < A IR 2800
5.2.6.4 {ifbabH .
e o Ao T L CRRG A AT LB € 4 A AR B 5T, 40 e S4B DR Bt 8] B T (V1 BA AL 4R 5 2 TR TR K LB
AR T A
% KA REER S RECFESEREARER, BB R WA KRB R
TR 925 FIRE AA 25 20AMEIE MR vT UL 58 S R A 2050 R g A 5 &
e & 43 B (48 S0 75 S WL E2 AL 56 ) T W% SE S 4 A IR

5.2.7 YA

5.2.7.1 L4 FR:Serpentine,
5.2.7.2 WHWICHO) AW WS, EET Y RIS A 0T & A A R
5.2.7.3 HMRHER
b2 R4y e 8UA - (Mg, Fe,Ni) 3 Si, O; (OH)
gE R A SBE AR AR R BT 4ER .
Bl f.mEGE ARRA,
M F PR EBIBOLE,
e HL.E,
55
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JEE (R AE B . 2.5~6,

# & .2.57(4+0.23,—0.13)g/cm?*,

JEPERRAL - AR B R4 A A

Z & . EEEATI,

¥ & %.1.560~1.570(40.004, —0.070),

LYCTE: IR St NI RV

DB AP T E 5, 4 P T

SEHNAT L AL

|5 N R/ RN S AR TN B 2 VAR~ 1

LLANETE - P 20 AN X H W £ A1 R A 2L A A

IR O 2 BE < G R B (A D)

5.2.7.4 {ibib3 .

& BCLRORK A AT WSSy EEDEE S B E AR 2 5 ST IAL AT DL A0 5 2140 O 1% R T
L FE L R AE 21 A OB AT 5 A OG B 43 BT (A48 A0 T 6 ISR AN 56 ) W W 4% FE 48140 43 A IR
Ao HIHY N B BB AT AT AT AL

Rt i B - JROR K A5 ] DL B8 73 A5 AN 57, 25 70 SR I R0 B 1) SR T M B Ak AR 5 K VRSO R
Bektal 5] EFFIR D s B NER BT K £ B A5 7 R R T 4 6,

528 MIE

5.2.8.1 WL A :Dushan Yu,
5.2.8.2 WWCHA AR EETYARKA BT A HMART Y IASHER FNAE.
5.2.8.3 M BHAET
e 1oy - BEA AT ) AN () A LG ) T AR AL
ZERRA RS IEH 2 ARLBUR B
i (SRS IR0 I AN I N
ot P BRDOLE,
fift .,
BE AR BE :6~7,
= BE.2.70 g/em®~3.09 g/em® il H K 2.90 g/cm’,
JCHERRE  AE B AR A K
%Z 6 HEEEAE,
#r B %.1.560~1.700,
AT 5 3 BB,
POLME . LEH, HWH M AL,
AT WL ANHRAE
TBOR A 2 < £F YERDIR 2540 BORLIR AR S 250, A LK €6 5 S (B B8 (o G B
LLAMETE - £0AM DX E 1L T R AE 4T A TR R A
PR IR T A R U8 L B8 T g AT A,
5.2.8.4 {fLabs . kKA.

529 &EFH

5.2.9.1 L4 FR:Charoite,
56
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5.2.9.2 FWCHEA) LK EEART Y LR A, I § 8 REA KA RSN A%,
5.2.9.3  FRMES .
L2 B4 ERERRES A : (K, Na); (Ca,Ba, Sr)g (Sig 045, Si, 0, (OH,F) « 11H, 0.
HimRE  MEEA K YR FERESK.
g AR EE CTEAR K HEEEAAN,
Ot ELBEDOLEEEOLE.
e WSO R SHME ESEREE AN,
JEE G A B .5~6,
w JF.2.68(4+0.10,—0.14)g/cm® , B B4 A R i A5 4k o
JEHERRAE AR B R E A K.
Z & BRI,
¥ 8 #.1.550~1.559(40.002) , i 543 A 6] T 254k
AT I 3 B B AR AT
RHMEE KB TCES, BEHCR T A 4 .
SEHMT LG  ASFRAE
R KA LR 4E R G54, 0 WA, BB
ZLAM 6T - 2T A1 X L SR B B A REAE 21 ARG A
5.2.9.4 fifbib3.
o OHAKKRENWARETSRECES TR EAAZR, RELA W LM K EBE LI
T, R RN LG R EAH 2R AN AT W 7S YRR L0 AR BE 5 K
TG 53 B Can 58 Ah 5 e IR AX 55D T W88 TR o A RS

52.10 MKEE

5.2.10.1 3L FK: Albite Jade,
5.2.10.2 THCER AR TBRART YK A AT EEE SEA HEA ZBA%,
5.2.10.3 MR
b2 5y AN A - NaAlSi; O,
GEEWRE . RERIK,
B KA ORSH RS 8 RS,
o FMBELE BB LR,
ff HLEARKAR(001) M, (010} iE P2l £EAEEE AW,
E AT .6,
w7 #.2.60 g/cm*~2.63 g/cm®,
SRR AR B A 1K,
% & . ESEATN,
P OBt #.1.527~1.542, S K 1.52~1.53,
JACTTE- D E2 7 NI RS
RHMEE . T,
AT WG AN RFAE .
KA - £F 4R R BORDIR 2544, 5 W) 44

LLAM G 2L AP X B A £ FRAE LD AN IR S
57
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5.2.10.4 {RALAbBE . I,
5.2.11 EB&ER

5.2.11.1 34 Fx: Rhodonite,
5.2.11.2 F¥CAFD BFR: BT W) 0 8 MO A 0T & A 5 B RCR 5R B LA
5.2.11.3 MR .
b2 4y WA : (Mn, Fe, Mg, Ca)SiO;,
SR AR A A A
M A oRHRAR,
AR ST AR G AR C0 L) LB BRDR sl B Ok g A A
I S FANN  FANN AN CEARE RN SRR R e ) QR SR I B S SN Y R
o ELEEOLE.
fie B RO A AL e SRR R
JEE PG B .5.5~6.5,
% FF.3.50(40.26,—0.20) g/cm® , b £1 55 A B 10T A
JEPERFAE AR AR, 5l & L UG BOE RN ROV IR R A 1K
Z & M ESEA,
I8 F L EEOEA . 1.733~1.747(+0.010, —0.013) , Al 4 Sk 1.73, [ & A EAEFE 1.54,
AT HF % :0.011~0.014 , £ B ARA T,
PIEE . T
SANAT WA 545 nm S CHT 503 nm BRI
KGR RLAR 548, 5 P Bk
LA - P 205 DXL o 3O A 4R E 20 S RO A
5.2.11.4  fAbAb . K%,

5.2.12 BREHR

5.2.12.1 X4 R . Actinolite,
5.2.12.2 wHCEM AR EET Y ANHEA,
5.2.12.3 MRS
b2 4y . Ca, (Mg, Fe)sSig O, (OH), .,
ZimRE  MBRESE, HEAERESE,
L R EWRMG B B,
ot FLBEORE.
it HL.ESGEEEAL,
PE (A B .5~6,
w ¥ :3.00(40.10, —0.05)g/cm®,
TEERHE  AE B 4 A 1A
Z 6 . ESEAN,
P8 %.1.614~1.641(4+0.014), S K 1.62~1.64,
AT 5T 3 LA ORI,
WL T
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S AT LG 3E 503 nm 55 0% i
KK ARE - £F 4R G540, 0 W) f fk
LLAMGIE - 20 A0 XE PH R A RRAE 21 AN S Y
RF IR 2 S50 < A AR
5.2.12.4 fRALAbIE . K5,

5.2.13 ##A

5.2.13.1 W& : Turquoise,

5.2.13.2 Y CEA) AR B A,

5.2.13.3 M EHAER
22 141 : CuAls (PO, (OHD, » 5H, 0,
ZEARE B REZECN RS TEGE, ¥ 2HR PR ERBE TR E SR,
B AREPERESGERS6,F LB RS . AAaMIERE.

ot BERRORE BEEDLE AR R RBOLE
fie ..
PEFCREJEE :3~6,

w7 #.2.76(4+0.14,—0.36)g/cm?,

JEHERRAE AE B R K.

Z & M ESEA,

W 5F #F.1.610~1.650, Sk HE N 1.61,

XA 5 5 A AR AT

PEOCME K LR FEaEs 6 mIE: L.

SHMAT LG TE 422 nm, 430 nm BRUHT .

B KA : B2 & R 548, ROR G54, SO R M i, o SRS BB LB G RO (B ROIR 4 5

LLAMGIE 40 A0 8 B0 IX B B FR AR B 1 4k B0 BT BUR R AE 20 Ah IR Wi L B RE T IX B OH ik 30 BT 3
B RRAE 21 1 0 T 7
PR A RIS A E 1731 em ™' (M) .2 850 ecm ' A1 2 923 em ™' (Mt i) 9 —
AR LD AP RS M IR ST A A H 1 510 em ™' (1 609 em ™' ,2 872 cm ™ ' il
2 930 cm ™' Y — 4L FRAE LT AP ROCE A

5.2.13.4 fifbab3.

o OEBKREVMNAEESRENEESFREAGESR, TEA AT WA 5 T 4 8
BEHE LTI A B AT 5 20 A I 3 AT D0 TS S A R AR A AR IO T 5 A O R o3 M (A e b
TEHIERANEE) 7] WL FE I W) 43 A RS

Yo £ b B . KRG 2 T DB 68 4 A AN 34 5T, 2 FE EBR ORL B ) 52 VDB A AR 5 SR AN AT ULk S K
RHEBAESR,

B B AL < IORAS 2 R T AT DL f 0, S S0 O B 6 B R 5 B R A AT L R T B R TR LAy g
1 2% (4 XRF Z9) GER I i Ah R TR (i 5 T B R .

5214 B&H

5.2.14.1 FE L4 FK : Lapis Lazuli,

5.2.142 TYCAR AR FETYNFEEA. IETNA . FHAERT MEF A A SEEA.
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=t AN,
5.2.14.3  MEMERR
b2 0 440 : (NaCa) g (A1SiO,) (SO, Cl, S),
ZiaR A REE A, H ERR JURE S,
i . P ERMGE CEEA.F AR EANKT AGT RO . R8aEE0 . TEEAN
B,
D VBRSO B IEPOLRE.
fift HoEAKETE AN,
JE [RREJE :5~6,
P B .2.75(40.25)g/cm’
JEHERRAE SR A1
Z B PE K.
Ir 9 K@ F N 150, F BN & 4wk 1.67,
AT T
DENCIEE A A AR ] B £ 50 . 5 v SREl i SR
A I] DL AN RRE
WORKG A RAREE K 0 W ALk
ZIAN T P AL A X HL T A A FRAE LD AP OIS A
FRORME T : A R IE 55 T 248406,
5.2.14.4  {fbAb ¥ .
& HL KK A A WA RIEDEES EREAA E S, L w] WA 2050 638 i AT
UL 3 L R 2T ARSI 5 K 6 RS a0 BT (A 8 A1 e S VR4 A 45 ) T R B 78 S 4 4 A IR
Ao A Y R BT b T A BT .
o (8400 3« TR A AT LB 68 2 AT R 1 5], 278 BB R Bt 18] B8 3R TR (M1 Ak B AR 28 TR R Bl TS K &
BB TR R W S RARFEM A ER .

52.15 L&A

5.2.15.1 X 4 K : Malachite,
5.2.15.2 W CHA) AR fLEA,
5.2.15.3 MRS
b2 1% 4% : Cu, CO, (OHD ,
GEERAS SRS W 4R TR EE S,
B B R s B, A AR R
M BRI,
fie HLESKEEAL,
JEE [ B B . 3.5~4,
® o FF.3.95(+0.15,—0.70)g/cm?,
VR A 1 R S 4 1A
Z & M EAEA,
#r B #.1.655~1.909,
JOEIE R g 7 NI R
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WHMEE T,
A AT W  ARRAE
TR A AL < 4507 PR B R] O B R 2 T £ SR A 2
ZLAM i LD AP X B AL A AR LT S RIS
FRORIE 5 B ER AR 1 .

5.2.15.4 {AbAb 3 .

& EERK A LR REOCHE S EREAAES K VEREMET, gl 356 %
5 EWEAH S LN I AT 0 FE U R AE D SRR 5 K 6 MR B Cn 4 4

PEICWEE IS ) AT WL FE ) 4 A RS
5.2.16 ®HIEA

5.2.16.1 L4 H:Chrysocolla,
5.2.16.2 W¥ICEA) AR BELEA .
5.2.16.3 B RHE SR «
2 L 4Y - (Cu, AD,H,Si, O C(OHD, « nH, O, ] & Hfl 24 5
S5 R B R 1, 2B IR ek L R B AR E T B
Bl sk RS G, A AU S R
b B BEDERE L ERROEEE, L RE R RO,
o ELEAME AR,
PERHERE . 2~4,
= #.2.0 g/cm®~2.4 g/cm®,
JEHERAIE  AE R B A 1A
Z ot ESEATN,
I 5t H:1.461~1.570, HIBEH K 1.50,
AT TR LB RATTI,
PEOLIEE : i % T
SO AT BT AR REAE
TR KA - e B4 A B 1K
LLAN I - P L0 A X R AL 4 AR LD SRR A
5.2.16.4 fLALALEE . KA.

5.2.17 #AEA

5.2.17.1  H XA : Prehnite,

5217.2 WY CHA AR HHE A .

5.2.17.3 MR
b2 41 : Ca, Al (ALSI; O, (OH),, 7] & Fe.Mg.Mn.Na K &%,
S5 RS S PR B AR AR

T BT EFR

m

A A ST AR AR D DL B R AR B AR L ER RCETIR s B SR S A 1A

B A HERE R AR AR SE,
e FELBUEDLE.
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fe .4 E M ESREE AN,
JE A :6~6.5,
e B .2.80 g/cm’~2.95 g/cm’,
FEPERRAE AR A, A M R N IR R G E.
Z o . EEEATI,
¥ o8P F.1.616~1.649(+0.016,—0.031), S # K 1.63.
XU T % :0.020~0.035, S KA R
POEMER . T,
2 AL 0L . 438 nm 55 RIS
WA 2T B WAL, R AR 25 K L SR F o
21 AN . o ar Ah X R A A REAE 20 SO
7 5K O 2 N < A8 IR RN, CFE LD
5.2.17.4 RACAb3E AR A,

5.2.18 X¥EHA

5.2.18.1 YL L4 FK:Marble,
5.2.18.2 WWICHA AR EETYWANBA A& HB A EET A h SR A%.
T A RS AR
5.2.18.3 HHRIER
b2 M4y 7 47 : CaCO, W] 54 Mg .Fe . Mn %I0%K
gEERA TR AR W 2ROR AR E K.
B AREE, AN BARSMESMEIE. BEREOERNHEE,
o FBECEEMARLE.
i HLESHETEARL,
JEFCREJE .3,
e B .2.70(4+0.05)g/cm’,
JEEARAE AR B A A
Z o M ESEAAT,
5 % .1.486~1.658,
AT % BRI,
e I W R - R 1 8, A P T S
2 HNA] LG TE  ASRRAE
HORKE 2 RDR BT 4R 45 0 L 4 s 2R v
LT AN Fpr Ah X LB R AR B F 4 20 T 38000 R AR 21 AP R g A
227 AL EN F Rl
5.2.18.4 {ifbab ¥ .
o b BE . BCKKE 25 T LB €0 0 i R B 5T, 40 TE SR R B V) B3R T IV B b AR K VRSSO T
Yoot ] 5 R IR POt s AR B JC K 2 BESEE ) B T B
F HLHOREEA LR REEFES FREAAER KR VEREIET , RET SR NE
53R EAAZES N6 IR AT L5 YRR AE 215 RS 5 5O B 4 B (i g A
P 6 WA AN %) AT LR Fo LY o A RS
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B MR A AT R T SR SR S AT UL R T B AT G T L S R LA AL 2
D U X T AL R A A U

5.2.19 ZE#¥w

5.2.19.1 JL L4 K : Smithsonite,
5.2.19.2 T CEABFREHT
5.2.19.3  HHRHE R
fb2E iy : ZnCOy ;] % Fe Mn Mg.Ca %0 &K,
SEACIRE BT AR S TR S
i .. EHRAR,
SR ST VE SR R (L) L RO AR SR R FLAR R B R B  RAE S A
B fHELGCEASAFOCRNZES. 8.8 NEE,
Y BFLBEDLEEWHEOLE,
e M. SHESWMEEAERET AL,
FECRERE :4~5,
% ¥ .4.30(+0.15)g/cm’,
SRR AR 2 B, — & OB BN AR R B
% o M. EEEATTN,
I 4t %.1.621~1.849,
AT §T 3R :0.225~0.228 , £ G A AT
PGEE - (K 05 B R T 7
S Hhal WG  AHRFAE .
TR K 2 - SR AL B A A A A B A AR S B R RDIR 45 IR M 1
LT AN i . 2r AN X R R AR B 7 4R 3h BT 8O 7 A £ A A
PRI . B R AR AR I .
5.2.19.4  fRAAb 3 R,

5.2.20 E#&H

5.2.20.1 ¥4 FK:Rhodochrosite,
5.2.20.2 FHICAA) AR EBET Y RNERT .
5.2.20.3 HHRMER
2 15y : MnCOy 5 AT & Fe.Ca.Zn Mg % IT R,
25 SORAS MBI R AR
A R:=HaF
EA ST E ST S B SRR DR EE A AL SR GEROIR IR B R R R R TR S A
i (o W28, TER LS 8 1 AT A K B B B AR B0 B B AT IR AL
pin BB EVR B B O
it e, R AR AN,
PE RIS :3~5.,
w7 B .3.60(+0.10,—0.15)g/cm?,

SEAEARAE AR 2 R, — il OB s % M IE B A .
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Z & PR B A ESRARRT,

o8P . 1.597~1.817(+£0.003)

XA F %:0.220, S AR R AT

TCMEE R P - RER B W EES .41,

EHMAT DL 0410 nm, 450 nm, 540 nm 550 Y4 .

TRORAG 25 - SR, 07 ) A A e L 588 ST 5 T 42 5 4 45 1R B B o B 465 0 o ROIR 5 0 475 2R
M3

ZLAM G « 20 AN X LBk R AR S T 4R B0 BT B 00 R AT 21 40 IR Wi

5.2.20.4 ffbabHy.

B OBORARAET W RECE S FRE AR ESR, BT WM KA
TR POCE S EREAH EF  LOANERE AR AT W FE W) R E £ AR K
JCIEE o3 B (I 458 509 e B AR 55 T LR FE I I AR S

5.2.21 B=A

5.2.21.1 W34 :Dolomite,
5.2.21.2 wHCEA B -HBA.
5.2.21.3 #rBHPERR .
2 4Y : CaMg(COy )5 5 Al & Fe ,Mn Pb.Zn % 0%,
SEAIRES < T MR R A A
HB AR
w2 M SETE R B R RDIR  HOR A A
] SR RN R s - RN R SRR
6 EBEOLEERHROLE.
g =R A RE AR,
JE[CREJE . 3~4,
w J:2.86 g/cm®~3.20 g/cm’,
JEPERFAE . — Bl dh O W MY RS K.
Z & . EE, EAERAA,
¥ 8§ F.1.505~1.743,
KT EF#.0.179~0.184 , £ SR 0[] ,
EIE WL + R B0 8 o PR i S5
S A I] WG ARARAE
JRORAG 2 i B, B A IR SRR G5 H .
ZLAN G < v 20 A0 DX R AR R AR B T IR 31 BT B0 B0 4 1F 40 A W R 4
FEORME T . 38 R R R i .
5.2.21.4 {RALAbEE . KA,

5222 #HA

5.2.22.1 3 X4 ® . Fluorite,
5.2.22.2 M BIM:TE .
b2 i 43 . CaF, ,
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ZERRE SRR R E S,
fn FREHAR.
SR S M B BT R N R R T T R ORI B R RO BORSE A A

Bl A EO VR LR,

o EBEBRFEE L.

fig H.DUHELME,

PEIRRERE .4,

% BF.3.18(+40.07,—0.18)g/cm’,

FeMERFAE B B R R R A

Z & K.

¥r HF #.1.434(£0.001),

AT 5% T

ML < PR L€ T S 5 3 B OO AT BB

AT LT AN REAE

BORKE A AL, B i3 SR AR ERDIREEH

LI AN - LD ANX B A R IR 2 A IR A

R R 2 80 < A B RN

5.2.22.3 flfbhbH .

Mohb B ROKEMA R A% A PR A R A SR .

o B LR RO S EAAE AR 225, FEAL AT WAL s £0 40 S I e
U, 5 LA R A T SN MR SIS A 5 & 6 BG40 T (4 SR 6 LB AN 55 ) R WL St 340 73 A K
A, IPEF I A SO, K VRO T R IO6 B LR B

G R AL TG A A AT AR RN L DU S IR AN RRE . OB RO I 0 R I R R A
BN .

BTSRRI OGRS L S T U THE R R B s P A R A WS AL AR AL
S I i AT R SR AR I

m

5.2.23 Ki{55RMEAR

5.2.23.1 X4 FK:Hydrogrossular,
5.2.23.2 WHCAM AR TET Y ANKEEMA T &R ILA %,
5.2.23.3 MR
25 1Ay KBS 481 A < Cay AL (SiO,) 5, (OHD , » Hid COHD i AL ER 43 (S10 ) o
LR SRR R RS,
HH FERGR
sk I BRI+ A R R RDIR BRE B
i (NS ENLES I NS N Y .
M FLBEDOLE,
e .,
JE IRRE .7
i3 B .3.47(4+0.08,—0.32)g/cm’,
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JCHERRIE B B, R R A 1A
Z & M. K.
Pr Bt F.1.720(+0.010,—0.050),
AT H
PEME T,
M ILOGIE W4 8460 nm DU 20 b6 463 nm W ko (&4 LA .
TORAG A T Wt S S iR R RDIR S .
LUONEE - P LD AME B0 X H AR A R AE 20 A W L B R PR X B OH 4% 3l B B9 45 4iF 21 41 W% ik
i
FRORPERT : A R WE 4% T S e,
5.2.23.4 {RALAbH . K%,

5.224 BA

5.2.24.1 HLHFK . Talce,
5.2.24.2 WHCAF)O AR WA,
5.2.24.3 MBS .
b2 4y : Mg, Si, 04, (OHD,
BEAIRAS BT AR W EBUREYORE AR,
i AR ERS H K BED,
ot PR O B G .
fift L N
JE AR . 1~3,
% J&:2.75(+40.05,—0.55)g/cm®,
JEPERHAE AR A A 1A .
Z @ PEESEART,
#r 8 %.1.540~1.590(+0.010,—0.002) ,
AETE TS EE 7 N
DML KUY LS M.
ECOLIUS oy P N 1
TACR A A < Bt B8 A RLAR 45 4, BUSR BRI 1 L 0 &5 A BRCR VREBOR B 229
ZLANGTE 20 AN X B A R AE £ A W i 4
IR ME T I .
5.2.24.4 fiifbhbHE.
e A FHL . Tl KRG A AT LB 6 A3 A R 25 L 4 1 BB Ol B 18] 5 2% T V1R AL B 4R 2 TR R B E K 2 B
SEU R A T R
bl AL < TR A AT DL 2 18T PR S5, S TS T OO A 7 TR 52 5 47 S R AT L 5 40 AN G R
O T 0 3R D, R A A 0

5.2.25 WS H

5.2.25.1 L HZFK : Datolite,

5.2.25.2 W CEA) BIRREMES A
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5.2.25.3 MRS
b2 4y : CaBSiO, (OH) ,
SEAIRA IR S A AR AR
Ml R BEMER,
An R I AR JEBCIR 2 RDIR AR R CBORE S 1K
Bl o o H RS TRE KK,
ot EELBEEDLE.
filt . X,
PE FRREJE . 5~6,
] J#.2.95(40.05)¢g/cm?,
KRR AR Bk, kg, RO W RAR R E A K.
% o M ESEARN,
P8t #.1.626~1.670(—0.004),
XT3 :0.044~0.046 , £ A (R A 0] i,
ML KB A,
S HMAT DL OG I AN RRAE
R A A XU 5 B B 8, SO A, 56 B 1 2 R0k AT AR 45 4
LLAM 1 - A 21 41 XL B A A AR A 21 A0 IR IS0 A
5.2.25.4 {RALAbEE . RA,

5.2.26 REMISHA

5.2.26.1 B4 FK . Howlite,
5.2.26.2 WY CAEA) ZAFR R4, XA RIS A .
5.2.26.3 MRS
162 1,53 : Ca, B; Si0, (OH) 5,
SRS MREA K FEBHEIRESIK,
i o K R H LR 6 R R R K
o FEBEELEE.
fift ..
JE AT . 3~4,
R B .2.58(—0.13)g/cm?,
FEHERFAE AR B R B4
£ @ M ESERAR,
#r B #.1.586~1.605(40.003), S8 %~ 1.59,
AT SR,
TOEME K BB A k. mEh e,
AN AT WG AN HRRAE
TR ARG 2 « VR K B R €0 i IR K, 3850 BRAR A 1
ZLANERE 2T A X L R B TS A REAE 21 AR A
5.2.26.4 fifbAabH .

Yt Ab B KRG 2 T DL B 5 o A AN 1 5T, 22 7E B AL B 8] s 3R T 1D B Ak R 5 2 TR S TR K £ B
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SR B A,
5.2.27 FAWMA

5.2.27.1 X4 FF:Sodalite,
5.2.27.2 FWCEAARR: EBEAMT YR A I EHEAE.
5.2.27.3 M EHER .

28 4% - 784 - Nag Al Sig O, Cls

ShERRA SRR A AR G A

a2 M S A E SRR PR E SR

Bl O REZEE,FEOalkhal hEamaa), DK G 8 HSmae,

ot ELBEOLERMARLE.

e HLESEREEAW,

JEE [ A BE . 5~6,

® o #F.2.25(40.15,—0.10)g/cm’,

JEHERHIE Y iAW AR,

Z K.

o 5F #.1.483(£0.004),

AT T

DENEMEE K L E L EPEHOR T

SN AT LG  ANRAE

O R R TR N R T/ K OR % N SNS RN

LLAMGE - 2080 X B 7 4 A R A LT AR IS A

FEIR G 2E RN A8 8 3800

FRORME R . AR S0 bl B R IE (s N R AL,
5.2.27.4 AL B . KA,

5.2.28 ¥

5.2.28.1 B4 FF . Hematite,
5.2.28.2 W CAR) B RED .
5.2.28.3  Fr BT .
b2 17 :Fe, O,
SR ST SR E 2RCR CBUE YU R CERE AT
Il WK ERA,
ot ROt
fift M. T,
JEE (A i . 5~6,
Za JF.5.20(+0.08,—0.25)g/cm’,
HEPEFRAE  AE B R A K .
Z O P ESEATT,
r B %.2.940~3.220(—0.070),
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A4 LG RATI,
WHEE T
A AT WG AL
TR AT < KR 45 4 o BUH JOR M3 L S8 AT UL AR 4 4R I8 1
LUANSEE - P LD AP X H AR B AT AR £ S R O
FrPRPE BT : AR T 1 R EE W R LB A

5.2.28.4 fLALALE . RH0.

5.2.29 KAWL

5.2.29.1 JE L4 PR :Natural Glass,
5.2.29.2 YCAM B BIBA, KB CRES , XRIEF .
5.2.29.3 R
2Ry s T8N SIO, , Al & LM AR,
R AR,
& O BIEB A P ERME RS E; KNP RA(EHFAHARESD . B E8E 8 .4a,4.
A SARCRONINE 1P = NS R Rz R SR =L F I
ot FELBEEDLE.
fift . K.
PE [CRERE . 5~6,
% FE BRI . 2.36(0.04)g/cm® 5 K I BEES . 2.40(4+0.10)g/cm?,
JCPERHIE « ¥ B 8 0L 58 T O
EA A v
#r 9 #.1.490(+0.020,—0.010),
AT G # T,
PEOLMEL GEH T,
S AT WG AN HRIE
R AG A S, B A 1 L SRR AT UL DL 52 R W 1, SRR A R o WL e A, LR B0
LLAMGIE : 2050 X B K SR B8 B8 R AE 21 AP R B A
FRIR G 22 RN < A IR 2808 (R D)
5.2.29.4 {ifbabs . KA.

5230 BmA

5.2.30.1 P34 F1 . Chicken-blood Stone,
5.2.30.2 wHICEFOAFK: "M FET YRR
b B YN A R A RS A B A

5.2.30.3  ArRHE S .

b2 By < BEAE LR 4 AN [R) R0 B 4611 A8 4k B b R B8 HgS.

ZEARE MRS, H EBUEBRRES K.

Bl (P =S 11 1 15 o 7

I REELT R R EEL A, HRDWEG.EE NERARERE., EhES
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“HET R K KB H K B RS,

e EF BRSO R EVE

e HLESEEE AW,

JEE EC AR . 2.5~4,

& &.2.53 g/cm®~2.74 g/cm’,

SEPEARAE AR Y AR

Z & Pt EREA,

W & RO SR H N 1.53~1.59,
“IfL” . >>1.81,

XA 35T % - B A RS BT

PO MER 3l H T

AN AT WG R REAE

BRI S A AR B AIRAR i B8 B A3 A 1 v b B R A B A AR S5 4 BUE
ok A8 1

LLAN G L AR W A LTSN S0 ELRG T SO S5 5 P IR 3 i B0 RE AR 21 0 1 4
T EREF X B OH PR 8h BT B0 45 AF 21 S W Wi 4 s “ 1t 7 S B B4, 7E 20 AP X HL B
BT R AIE 20 AW M3 AT 5 I D 7 328 21 A IX B AR AR 21 A WO 3

5.2.30.4 ffbibH.

& BELRORKRAE R WK REOLE S B E AR 2R, mE A AR KR AN
TR TNL G TR E LA R LU ETE IR AT W, e P RRAE L1 AR OGS 5 K
Fe PR 43 A7 (U 58 A0 2 S S A 55D Al WL ¢ R o1 A IR 25

e o b B LRI KAG A T LA B R DA A L (0 ok g IR A B TR R T ARG N ol s, W
OtV s B 2 200 YR UK TG S T G TR R D 8 s K B S AN T Bk AT
B AR s AT S HTAN S Can XRF SO /41 ekt , £ % Hg %,

B R HOKAR A AT UL DG SR SR T UL R R VR 5 s A S ] L LA A &
S 3 I AT RS JE A g . A RE IR A R DR A BT (8 Y k), 5 AT ) S e A B

5.2.31 FlA

5.2.31.1 T 4. Shoushan Stone, Larderite,
5.2.31.2 WWICHAD BF: EET YN I A SIS A RN L RO A,
5.2.31.3 M BEHAE T
b2 53 < BEZH BSR4 AN [R) R0 B 451 i A2 4k
GRS MESK, FEEESRES K.
il oW s A, Hh TR M R e RE AR H R,
ot P G SRR OB R
fift L AESEEE A,
FERRHEE :2~3.
= #.2.5 g/cm’~2.9 g/cm’,
JEHERRAE AR B BT A 14
Z @ Y. ESEARN,
oo kR R 1.56,

70



GB/T 16553—2017

XU 5 2 S AR AT

TOLWEE Gl H T

SOl WL ANFRAE

TR A A - B i BT 22 AR 54 L BUR BOR M 3 A i ] W% b

LLAMSETE P AL AME SO H R 87 W Si-O 55 S8 W I 3l B B0R9 7 AR 2040 i . B RE T IX B
OH i 2l BT B F7AE LT 50 I 0 s

5.2.31.4 ffusb .

oAb F AR AR RN BN 2 R B K HR A B R s, B A0
SeHE HAUFE R R .

o BB AT LR A R DL S R R A A 2 S STHRAR AT L KK SR SO
T LRI AN LG FREAH 25 LN T WSS U R L0 A Y 5 &
S A3 BT 58 40 5 S MBS AL AE ) AT W5 SE S ) 7 A AR 2

ooy Qb TR IR A5 R UL €8 5 A R 3550 20 A AR ORI IR] B 1T b e AR K B AIOE TR
Ye b AT 51 kR 5K ¢ O s AT 4 BT A% (i XRFE %) REAG I 3 4okt o (19 40k ST R (0 Pb
EDN

W ON & WY Th R o o A RL Y L RE SV SRR /11 B ST IR A by - 3 E 0
ST I 32X AT UL R AR AR 0

5.2.32 BHHA

5.2.32.1 W4 FF:Qingtian Stone,
5.2.32.2 WHICAM AR EET Y NG G A SR A VH S B PR
5.2.32.3  HHRHMER
2 184 - B AL R S TR R B B8 T A2 Ak
ZEARE REESE, FEBERR.
B W AEH 2K B REER,
e B MBROGEEE S ROLTE,
i HELESKREEARW,
JEFCAERE . 2~3,
9 B .2.65 g/cm®~2.90 g/cm’,
JEPERRAE AR B R E A 1A
Z o M EEUWAR,
#r 4 R SWEHE K 1.53~1.60,
AT & A AT,
PIHMEE L EH T
2 HNAT LG TE  ASHFRAE
BOR K 2 - B i B = ARDIR 2540, BUR HOR M, T & A I H B SRR,
YTHMNGIE . P LT AME S X EAG + 0 W o Si-O %5 58 A 4R 3h AP 8089 5 1 20 40 IR s A, B RE T IX R
OH i 20 B B A7 AE £ Sh OBGE A
5.2.32.4 Ak AbHE .
% HEORKKREAT RS RENCER S EREAARES BB AT WA KBRS
TLREHA LS EIRE A A 25 200065 R 0T W58 B R A 205 R Wi il s &
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o R S3 H (5 51 5 6 MBS T W88 SR 23 A IR S

e (0 b T TR ARG 2 AT AL B 3 A AN 15 20 1 2B DR B ) B R T IV P AL B AR K VLR ERAIOL T
el 51 R K 9 0% s B4R 20 T A% (i XRF 25 REAG T 2 %2 8 b (9 48 S0 & (4 Pb
%),

# MR TORAG A R LR DL S R AR T DL R 7 B4 5 T O R AT SR £0AM G R &
DT X AT A B AR 0

5.2.33 BE#HA

5.2.33.1 #3LHAFR: Balin Stone,
5.2.33.2 WHCEA) AW LT YR M A HIRA BRI A%,
5.2.33.3 M EMERR.
1627 157« Bl A T 40 AN [R) R L B8l A8 4k
ZiARE RSN, EBUEDCRE R,
il fo. % . H.9. 8% 0,
ot P ARG RO .
fitt HoESHKEEARL,
PEGAERE . 2~4,
% B .2.4 g/cm®~2.7 g/cm?,
JEHERHE  AE B AR A 1A .
Z & M EEEAT,
Ir A E R 156,
XU 5 AR A AR AT,
POLMEE GEE T .
SHMA] WG ANHRAE .
TR RS 2 - B A 0T 22 ORIR 45 4, B Bk A o
LLAMGE P LM S BRS + 5  Si-O %5 3 P IR 3h Bir 809 45 1F 20 40 W 01 A L e
OH 4% 30 By 350 REAE 21 S0 i 7
5.2.33.4 f{RAbAbFE.
7 BLCRK AR WA REEFES FIREAAZ R, A AT WM K 5K %£506
T RIEMAPVONE G EEREAAHZER L0AMG K AT W78 W 1 21 Sh R 4y 5 &
T IR I3 4T CHI 58 S0 2¢ ' W E2 AN 45 ) T 0L 2% 7 S 40 A R 2
Yt b B < KA A5 0T VLB €8, 3 A R ¥ 5T 5 40 76 S4B R B 18] s 3% 1 [0 6 Ak 4 5 K VR R AN R R
Yuh AT B 4% 5K 98 % s L2 A B A A8 (i XRF 48) e #6031 4 ko 59 40 5k 62 (4 Pb
),
il FRE T ARG A AT LR TR Y3 SR R S M DAL T 9 B R 5 T B R ORT DL SR 5 DA G AL &
DO W m] D B2 A 0

=

R

5.2.34 BUH

5.2.34.1 LM :Changhua Stone,
5.2.302 §YICEED B BTG ITE 0 A E AR L SEBE ,

5.2.34.3 M BMERR.
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b2 .41 - BELZE L 4 RS [ R L B3 AR Ak

ZimmRE  MBESK, BB IR .

B B AR EE REA,

Jt o B BRRE B RO

it HL.ESGEEEARN.,

PEIRRERE . 2~4,

% BE.2.5 g/cm® ~2.7 g/cm?,

JEPERRAE B R A 1A

Z & W EEWATN,

#r o L SMIEE N 1,56,

XTI 3 BB RN AT

PSS Sl H T .

AT WG AN HRRAE

TR A A - B ff B B ARRR G54, BB Bk i 1

ZIANETE P L AME S IX BRS £ 5 W S-O 25 5 P IR 3 BT 8000 R AE 21 A0 I o L B R
OH % 3h BT B FRAE £0 58 BB i% 1

5.2.34.4  {iAbAbFE .

& OEAKRKRAEN AR SRECFES TR EAAER, RELA T WAH; K 8L
T RIBEIA RN L FIREAH 25 LA AT W78 A R 21 SR B 5 K
Ot R 53 B (AR 58 AP0 B AR 55 A MR FE 30 W) o0 1 RS .

T o b B8 RO RS 2 AT DL 5 A R 5T, 2 AR B ORLBR IE] S35 1 VT RE A B AR K AR,
YeRE T 5 F AR R 99O s LAY 40 T AL 8% (A0 XRF 25) RE 46 I 3] 44 %} oh B9 40 % o0 (4 Pb
ED

B/ B EN RECER T, R AT WL B A I S nl WL R MG L2
0 3K AT L 2 A AE i

X

H

5.2.35 KR

5.2.35.1 B 4% FR . Brucite,
5.2.35.2 WWICEA)BFRKEA.
5.2.35.3  HFBHAE S .
e 5y : Mg(OHD, .
LR REEAEK. ¥EAR BCRSRCRE A K.
B Bl K RS B %A,
ot VRO MR R B EOLE,
fig I {0001 R ERMFI, RERBEH AN,
PERAERE . 2~3,
oA JE.2.38 g/cm®~3.40 g/cm’,
JEERHE AR TR A K
Z & M. EeEATN
Ir b Mk E N 1.57,
AT 3 AR AT,
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WML T

SEOh Al WO AR .

) O TR Y TONE R TR

LLAM G L0 AP X B KB A AR L1 S R Wi T
5.2.35.4 {RLALALER . RA.

5.2.36 HLA

5.2.36.1 L4 . Sugilite,
5.2.36.2 W HICHA) AN : EET YN R A L AT S AR S A A R IN A R
5.2.36.3  AF R
b2 Y RE R BN A . KNa, Li, Fe, AICSi;, Oy) » H, O,
BEARA . RmBEAE,HONRRES K,
2 fo . 0% R A, DI G,
o FEROLE BRI,
fift . K.
PE CAE & .5.5~6.5,
23 B .2.74(+0.05)g/cm’,
et REAE AR A A A
% o M EREAT,
Iroot . DA E R 161,
XU 5 5 AR AT
YL 38 H T
e SN Al LG 550 nm BRIZULHF 411 nm,419 nm,437 nm,445 nm H4E R4k 1 0% Wi ,
R KA RLR 2 F, B  ALk
LLAN T o P 20 A0 IX B A K B AN A R AR T AR IR B A
5.2.36.4 i fbibH.
Yo e b B . KA 2 T DL B S A N X AT, 2 A R R IR ) B R M BE AL AR K VRIBRAME T
YuRLal 5| AR BN E S oK O B SEE R il vl d
£ O MKREVIAEE S REOCFES EREAAES REL T WM K M
T REHSKEEE EEREAHZT LLINEIE K AT W58 ) FRAE 205 R i+ 5 &
I B 53 B Chn 28 41 75 56 W 24X 46 ) T W88 se 4 ) 0 A IR A

5.2.37 RBR#®¥

5.2.37.1 FE X & : Hemimorphite,
5.2.37.2 WHICEAD B RIRG .
5.2.37.3 #RHEST .
R4y 0 Zn, [Si, O, J(OH), « H, 0,
LA BB ERTTE S .
LT R RIRAR,
fm R 2 P RO s A R AR, B BURIR A 3 A B 2 SR R BRI
LR R%,
74



i @ RAFIRE G WA 2 KRS e S0,
e EHEDOLE REE 2B EOLE.
fig B ALI0)ARFESE S, (101 AR 2 2 E A REE AU,
BERAERE :4~5,
% #.3.40 g/cm® ~3.50 g/cm?,
JEYERRAE : A IEDUME s W O AR B A K
Z & M ESEAT,
#r G %F.1.614~1.636,
XY 5 40,022, S B AR aT
FOLWLEE Gl H T
SHMA] DT AN RRAE
TR AT BLAR 254, U R AG 3
LLHNGTE < 2050 X AR BT R AiE 21 0 B A
5.2.37.4 AL KA,

5238 Z=BRE

5.2.38.1 ¥ 4K :Mica Jade,
5.2.38.2 WHCEM AR EET Y BT Y.
5.2.38.3 BRI
2y X{Y, 5[ 2,00 J(OHD, }
X.FZER K,k Na.,Ca,Ba,Rb.Cs;
Y:FEE Al.Fe.Mg, [} Li.Cr.Zn %;
Z: EEJE Si Al 7] R Fe.Cr,
B 7 K{Li,_ (Al [AL,Si,—», Oy JF, } , Hh x=0~0.5,
Mz 8 K{AL[AISi; O, J(OH), }
AR AR AR H O ROk B s R A A

B TR RE BEE TEEC AR NAE, SR,

THEEOEIRTHEELEE,
SRS ISR N I I K )
ot FLBEDLE M RO,
fig FR.{001) R L EAREHE AN,
PEIRHERE . 2~3,
s 2.2 g/cm®~3.4 g/cm?,
FHERRAE AR B R A A
Z & M ESEAE,
#r G BB SIEE R 1.54~1.56,
Hz B fk s R 1.55~1.61,
AT % S AR T,
BENEE B H T .
SONAT WG AR FRAE
KK - 1R T % IR 25, B0 HoR A8 .

GB/T 16553—2017
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LLANG I 2T SN BUX B Si-O 45 35 P4 36 B0 B0 e AE 21 20 0 Wik e B RE AT X OH ik 35 B 8
1 R AR 2T AN 4

RF IR G2 BB < A R AN (s D)

5.2.38.4 {LfLAbH.

R HLHCRK A AT WS A R EDEEE S R T A 2 S ST LM R R S
T LRI UL 5 EREAH 255 LLAMDGIE I AT 5L 58 B 4R AE L0 SR s K
e ER S3 HT Clin 5 515 WAL 36 ) T WL FE L) o0 A AR A5

B ORI DGR SR JR T LR V8 B s T B AT LSRR LU AL 2
DI 58 AT L B A 0

5.2.39 $tHAESH

5.2.39.1 3L FK: Pectolite,
5.2.39.2 W CEA) B EH IS A
5.2.39.3 MR
b2 R4y - Na(Ca, o5 Mn 50, [Si; O COH)
E ORI R A K.
A R,
d A ST H S BUR IR BUAT R A R A T SR RO SR A A
B .k [ KHAERA.OES6 AN ERALA,
M BB LA
fift B, {001}, {100} fif 3 58 4, 8 & Ml 5 AR I
JE FCRE I . 4.5~5,
® fF.2.81(+0.09,—0.07)g/cm’,
FEPEREAE . R A M H NIRRT E S K.
% @ PRSI,
P 8 #%.1.599~1.628(+0.017,—0.004) , H il % K 1.60,
AT %:0.029~0.038 s A A AT
DL . B, G B  H I T SOCESR, T ARG,
S0 A] UL ANRRAE
IO TR R AR INE R RSSO
LEAMGIE - o 20 Ah XL 4055 A R AR 21 A IR O
5.2.39.4  {RfbAab 3 R A

5.2.40 ®iEA

5.2.40.1 #3xZFx:Chlorite,

5.2.40.2 B YICHEA B GIRA .

5.2.40.3 MR
b2 14y : (Mg, Fe, AD, (OH) s { (Mg, Fe, AD,[(Si,AD,0,, J(OH),},
VIR R AR, HORLIR (8 A RE SR
Bl . RE KE R RGBS A, 56 T B A R AR L
o FLBEDEEE RO,
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fE ELESKEEAN,

JE IR . 2~3,

& 2.6 g/cm®~3.4 g/cm’,

FEPEFRAE AR Y R A 1K

% @ M ESEA,

P 8 #.1.572~1.685, S ML H R 1.57,

AT 5 % A AT,

DML 38 H T

S AT WG AN HRAE

TR KA - RLIR B AR S5 4 BUB HUR Y i

ZEAN 6T P 2T A X LB U A R AE 21 4 IR I A

5.2.40.4 flALab .

Ju 5 400 B < TIOKAS 2 W] DL B8 40 A AN 45T 2 A0 B ORLBR 8] Bl T MR AL B AR K VRSN,
YRk AT 7| A AR R B O 5 R AT 40 BT AN B (4n XRF 25) B 46 i 3 42 %} vh 9 40 3k 5T % (10 Pb
),

53 XABINESR
53.1 XARLHK

5.3.1.1 L4 FR:Natural Pearl,
5.3.1.2 MBHHK: KRB,
5.3.1.3  Frpbe S
o2 AY  THSY : CaCOs, LA N E DB IO . BKRKARZHETHEN Sr.S. Na, Mg F 1
BICE Mn S BICEMME D MiRKKABEE SR Mn S EICEHAME
% ,Sr.S.Na Mg M xt 8D,
AU - HABREAILL, FETE RN C.HON,
B MRS BT RRCCH) . = MR IRA) . EMHIRE &K,
A HLSAY - AE b A
Rl 34 Wy sk A e B DR AL
Bl . REERE RO RS IR REA,
o EBHOLE,
fie HESEEE AR,
BECAEE .2.5~4.5,
% & KRR KE K :2.61 g/cm’ ~2.85 g/cm’,
KRR KL B :2.66 g/cm® ~2.78 g/cm’® B B3t 2.74 g/cm?,
FePEAFIE AR,
% o M EREARN,
o8t Sk 1.53~1.68,% K 1.53~1.56,
KT % A AR,
PENEE A KU 55 B P A AT,
Hibgife . TER, HE H G HaOFE,
AN AT LT A 8 K ARG K B2 Bk AR AR R 0

AN
o
ol
SE
£
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TBCR G xRS )0 2R 25 4, e ThT A K e B,

ZLAMGITE - P20 AR X SO Bk R AR B T I 8 9T 350 A 21 A OB A

FROR A T« B R A U 5 i PR PR AR e € R TR S A DR

5.3.1.4  {ffbibH.

= Fi: 2BRIBERIZ R JE 4200 LASCE B0 AN UL A B K i

Yo a4 P L i ROR: A AT UL BB B 2 AR AR R B P AL B K VRIS AMOETR L Bk AT 5 AR R R UL 5
P& 6k A AT WG AN R BUR YOOI A AT RE 5 R IR BB A 2 5 4 4 B iYL
i Chn XRE ) g a i 1] 4ok v iy 4h >k S0 &R (i Ag 55)

53.2 FEBLHKGEIN)

5.3.2.1 R4 Bk . Cultured Pearl,
5.3.2.2 MHEAWK . FHEBIK.
5.3.2.3  HRMESR .
E2E Wy ALK S CaCO, , KA R E L, A P EIKR A, BKEBKRTB LM Sr.S.Na, Mg 5
it 6 K s Mn 88 (Uit J0 R AR XT3 IR K 2 2k Mn S E T R X E
% ,Sr.S.Na Mg % HXF 5 b, ‘
AU - EABREAHLE, EETRE N C.HO.N,
Wiols : AL BRAZ 0 hy DU B (R AN R A R 22 TR A% L R BR B DL 5
SERRA RHURSY B R CCRD , S AR RA)  BISHIRE S,
A B AT
it o LR R a5 RSO,
o EBBHOLE.
g HLESEKET AN,
JE [CREJF . 2.5~4,
W BE LK FERBER . 2.72 g/cm’ ~2.78 g/cm?,
RAKFHE K AR T REERRIRKEK.
FetEREAF A A
Z B MR,
Pr 5 FL s R 1.53~1.68,% K 1.53~1.56,
KT 5% A AN B
PEOCMEL Tk VR IE LB B AL,
S AT DO A I K 22 Bk HLARRAE IR 0
TR A 25 WS T o SR K L 3 T A K S0 5 A 3 B 0 Bk (R A T R T AT AR S 5 R R B Bk —
I R ARG, 5 — 1 RS,
ZEAMGIS - 20 Ah X SO R s R AR B T R 3h BT B RRAE 21 0 W AT .
IR ST < 38 R RS U 5 3R IR B A DR
5.3.2.4 fhibAbH.
= s 25 B SR A B2 Bk 2 2 2 2% 00, LA ol 35 2 € R0 AR L R 5 46
Yo i b 5 JBCRRS A AT DL BE B 2 A A BRI AL AR K VR SRR L YRl T B R R BR O
L2 MR GIR KB IR SR G ERA 22 5. 5850 AT I OGS A O 6 BUR Yk gl
A KRS Y OB ERA 2 5 B 40 B AUEE Cin XRF %) G846 1) 42 A v 19 51 %
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TLR (W Ag %) 5 KOGEMER I B (IS ShFOE M S5 e (0 B I K B BRI 9O A 5 R
SRR A E 5.

MRAEAL I . IR GR IR AT R AR VR UK O ORA A A W IR R R R IR B ot
HABRIOLH

5.3.3 @K%

5.3.3.1 L4 M :Conch Pearl,Melo Pearl,
5.3.3.2 KB IR,
5.3.3.3 M EMERT
2857 ALY - CaCO, , LA R F
AV - R ARFEAVL, FEITE N C.HLON,
R W R T R O, AR 5SAIRSEZEAK.,
AL - E A BT A
Bl UAE s R Tl DAL At
i SN FARESS S AN g N = X
ot FBHICREERBOLE,
fift S EE AW,
FE EC B B . 3.5~4.5,
W B .2.85(+0.02,—0.04)g/cm’, @ K 2.18~2.77 g/cm’;
FEHEFRE . A1
Z & W ESEAN,
Pr B R EMBEN 1.51~1.68,% K 1.53,
XUAT I 28 B B AR R
WHME A EHLE . K 32D WL B maih,
EHNAT WG LT BT (A . 520 nm A4 R .
TR KA KIEIRBUE
2 AN - 41 AP XL SO iR R AR B R 3h B B R AE £L A R g A
FEER R 38 5% HCI B KB RETHLCTHAESME,
5.3.3.4 fLALAbE . RH,

5.3.4 M

5.3.4.1 LA :Coral,
5.3.4.2 HMELAWR B,
5.3.4.3 MR .
Al B - 4 S« 32 B JE ML S (CaCOs) R HLRL T 55 45
1 A - JLF- 29 B A ML 2
ok SRS 5 O - JOHL B4 R B B AR A A BILRRL A S A A
B - R AR A
R R 583 IRE Y A NE R TANN X AN DIN & DS
R A e A,
e EELERROBEE WO 2 B O
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i ELESREE AR,
JEE DR - 45 BT - 3~4.5;
I . 2~3,
W B AR 2.65(4-0.05)g/em? s A I 1.35(+0.77, —0.05) g/cm? ,
JEHEAFIE BB
Z & L ESEART,
S A5 B DL R O 1,48~ 1,665 A T ] A A H R 1.56~1.57(£0.01),
XTI 3 A AR ATTI
PENCWREE 85 BT A . ) A I S E BRI O R B A E A A E R ER W aa
P, AT (0 ] 2 0 s O8O 41 e,
15T I3 <l R
S A ] WL TE < A -0 €055 S5 B L AR O A
TRCOR A £« 6% S A8 < A T L € R3S ) B A AN ] ) AT 250 BBCR A a5 A T L )0 2 R OR
SR AL 1 5
15T I3 - G0 TFD 3R 2 A B AT L F 2R A O A e L ) 2R A AR A 1
ZLAN G A% 5T I AE vh 21 Ah X BBk R AR BS 7 20 iy 350 R AE 1 AP MG Y
61 05 BB L e 21 A0 XL B BT S A AL R AR (3 AT iR B0 i B0AA 4 AIE 2T 4 IR IS Y
IR JTT - % S B 8 AR R S 0 A 5 R 3k 18R G S 1

5.3.4.4 ffbibr.

B B BBRERR A LIS BN A S R

B R BORAG A ] DR TG Sk Je AT D AR L 52 s B B R AT LSR5 20 AN R 2
DG T B R 0

Bt A B - TR K AG A5 ] DL B 3 A5 R 2 50 L 2270 B R B IR s 2 1T TR A 4R 5 KRR AMOE R
TR RT3 A5 R 5 5 225 0 IR B T K 2T A6 U A0 48 KT €0 5 L0 Ol 58 A RT3
A - 21 €055 O 5 e B A 2 5

& B ORK A AT W SRR > R DG S B A 25 AL R AR KK AT R
B P2 5 B E AR 22 55 LLAMGIE I AT 0L 58 ) R AE 20 S IR0 5 & %
183 M CAN S A9 6 MR ANL 56 ) T WL 8% FE 3L 43 A RS

5.3.5 3K

5.3.5.1 X ZFR.Amber,
5.3.5.2 MELZFRBEH.
5.3.5.3 MR,

80

R s FEAMICE N C.HL O, AT F S.AlL Mg .Ca, Si,Cu.Fe . Mn & GE,
SEEIRAS AR A A

Bl B RE REREL A%SE,. DG,

o EMEEE.

e B,

FERAH R .2~2.5,

s #.1.08(40.02,—0.12)g/cm?,

JCHERFAE « BT 4 8 WL 1 1 7= A O S R T
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% o ..

Iro5F . mDTEE O 1.54, BRI Z I i (A 0 e A S, R R A AR B AR I TR B T S
RHBSLEK,

AT HH T,

PMEE K P ER 0 W EE R EB AR,

AT WG ANRRAE

RS S i sh 80, SR A, AR L 0t ik, B f ik, 3 R ik (BORE F)

HoA A MR EALE A

ZEAN T P LD AN X AT ALY R R A (R D 4R h BT SR R AE 21 A W I A

PRV BT AR b AT AR AL A Y B OR BE R AT A

BRI 56 T - B 2 B BB I A 3R A
L3 - B 4T 28 40 663 W () BE 301 5
S FH A F £ W EFE PSR
DR S R OB MR, B
W B EE SR FUA (O B AR SRR AL S, B ARG 2 BMURR 1 AS TR €8 9 1Y

W RN T R IR,
HoE A R RS e YR,
LY AL A ALY CINAE v R 25 RS IR EA
5.3.5.4 flifbab e .

4t BT BRI HE A B n R % A 2 1 €5 5 0 5 P AR A R S 3 BN R S T Bk
R BH s EfE B E A 35 B R R A AR L

B/ RO A AT R DG SR A G B A R Y 5], 2 24P ) B3R 1 VA AL
55 R R L MBI T B 5 A R R S S IR BR B 2 8] JC B €6 0 U s T S R AT I SRR s A
AP RO S 1 I K AT O RS 2 R AR 0

G 4 b B JBCRR A AT UL 68 53 A AR 25T L 20 A S B I 55 T IV b A K VSR AR TR Ykt
A5 AR s LB 8 To K £ B 45 7 R B n] fi e,

o LKA WA REOCFES FREAEZES, AT WA K R
T REIARINEEH BT AAER A n] W58 YRR AR LD A OB &
TG UG 53 BT CAan 58 A0 22 6 MBS 55 n] W 88 7o 34 o3 A AR S .

JI 0 A€ A B 22 RO I A B BT B A € R A AR AL Rk s AR D B,

AR R 2RI A E A ARG R,

5.3.6 JE¥E

5.3.6.1 HILHZFK:Jet,
5.3.6.2 MEIZFR A,
5.3.6.3 M EMER.
o2y FEITE R C, 0 & HLO,
ZEaR A AERTE,
B . BWE,
e B EERROEEE WR LR BB EEOLE,
81
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fe HL.L,

FEICRERE . 2~4,

3 B .1.32(40.02)g/cm?,

JetERRAE - 38 A,

Z & K.

#r g FSWEE N 1.66(£0.02),

AT T

WHIEE . T

A ] WO AR,

KA Y« A 38 AT WL DL SR T 11, S R A 1 L A7 B ] AR &L,

LIANETRE . P LMK B YL B AR G 3R 3 B B0AY FRAE 41 Sb RS 45

FRIR M T . 0T BR B, VBT 2 i OB IS A SRR R BE ST L SRR B
5.3.6.4 ffbibs® . K%,

537 &F

5.3.7.1 B :Ivory,
5.3.7.2 MHEAK LT,
5.3.7.3 MM
fE2f R4y F B RO B RS MK R A .
S5 AR A ML A R B B A A A LU AR R A
Bl . EHERE KRG,
e BRI EEDROEEE.
e HL.E,
%EEEEE:ZN&
w FE.1.70 g/cm® ~2.00 g/cm’,
FetERRAE AR,
£ & P EEEAA,
#r 9 L HWEE N 1.53~1.54,
PUETTE- T g N7 NI RS
TCVREE - 55 F 30, 15 18K I Uk,
S0 AT UL G TE  ANEAE
KK £ - WOR SR L 5] LUK SRR
2T MG - P 2r Ah X B B R AR B R S A ALY P R AT (3 D R 30 BT B0 R AE 20 4 IRl
W
FEOR VR B W R B RR B L AR K
5.3.7.4  fRfbib3E.
= F A AR sk L bR Bt gl . BOE , RS A .
& BLEURT AR ARG S SR S 75 2R, R A A v] UL SRR e R DL E S R
AR ZER, AL A WA K I EINOET R AR 2 S EhE AR ER 44
T W AT U 78 L) R A 21 AP R R A
e ey b 3 . ARG A AT DL B € A A AN X S, 2 AE SR ) S A K B P AL B K R AN R L Bkt
82
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AR IR O s L2 N R B T 7K & B 55 I AR S AT i
5.3.8 BB/RF

5.3.8.1 H X A& :Mammoth Ivory,
5.3.8.2 MHEAW IBLRF,
5.3.8.3 MBS
P Ly FE B A R R BB R A AR 1, B A R R R L R R T D
S5 RR S TTHLR A A B A TR S A B A Al B
Bl LR E O EIRE AR T Y EREERE BEA.
ot P ARG PE B IR O AL R BE R 1 AT 2 RO
fE HL.G,
FERRAEBE . 2~3, WA Ak B2 3 o, A F 3% 7 38 00
w7 #.1.69 g/cm®~1.81 g/cm’,
JEMERRAE . £ A 1K
Z & M EEEAT,
I G AL 1.52~1.54,
XT3 BB AR,
POCWLEE 55 B3R, I F SR B A 90K.
SHNAT WG  ANFRAE
BORAG2  POR B, 51 BURBOR , W24 2F 804 ) 5 0 1) 55 oK 3 #5387 /T 10075 K B (3% T B3
AR BER T i L) s WAL R B
LLAMETE LA X H B R AR B T AR E T A DL R R R T D 3R 30 B B0 4R AT 21 41 W2 ik
L
R IR 1R B B R L B RR B L AR AR
5.3.8.4 ffbibH.
e H A H B R S RR A6, e, RSB,
& B LURIS R B AR IR B AR B AR i 7S SRR R AG # RT DL SR B A R R S E
BEAAES AT WA K EEEIIET . REE KN EERT LA ER;
ZLAM G I X AT 0 78 S ) R A 41 A IR A
PGV 132 09GN vk LI EER: xSl e 23 3N E R ] Y N SR TR %5 A Y )
Al G| R s RN ER B oK 2 BE S M I al 4

53.9 fH

5.3.9.1 X ZHR: Tortoise Shell,
53.9.2 MHEHF.AH,
5.3.9.3 M BEMERT -
E o EEBRERVLR, FZ TR KN C.HLON,
hEa R AR A,
Bl . m A ERS AR REASHA, RIBAETREIRVIRE.
ot P BEIR T AR G RO,
fift b1 e
83
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JEE [CRE . 2~3,

w7 B .1.29(40.06,—0.03)g/cm’,

SEPERFAE X A

Z f PE .

Pr 95 Ak E A 1.564~1.55,

AT I TG

PEEME  TC A, B0 1 5 H A5,

S A A] DG ANERE

JBCRAGE A« BRAR TFURL 2T B S 25 4

ZEANGTE P2 AN X E R S AT AL T R RE AT QR D 4R 3 i S50 R AE £ AP IR IS

PR R TR R A L S 5 R R RN 5 FAVEN B RT A A, A Sk R R AR I AR s ok R AR
5.3.9.4 fLfbabB . KM,

5.3.10 M=

5.3.10.1  BESCA K : Shell,
5.3.10.2 MEZ K. 5T,
5.3.10.3 BB .
162 1A TEHLIR Y - CaCOy , SCA T R AT 5
HHLR S EAREEIL, FETER N C.HLON,
gl SR MRS RV R CCA) s =R R T R4 LT IRE A 1A
ALY - AE A A
Bl KR AR RS,
o FEMEREERBEROLE.
i HLEREEEAL,
PE FCAE i . 3~4,
w JF.2.86(+0.03,—0.16)g/cm’,
FePERRIE A A,
Z o M EAEATE,
Pr g FSWE R R 1.53~1.68,
PUETIRE R R g N7 N R
P EWREE - R B €8 DL 52 B 2T 5
EVOLINIS R PN LT
ORGSR S R 1 B 2S5 il ml I K HE AR s
ZEAN 6T 2T A XL SO A R sk R AR B T IR 3 T B0 AR £1 AR W Y
R IR 2 BN« B R AL
PRk M ST . 38 ER R R I
5.3.10.4 i fbAb 2 .
B B OKRK AR AT DL DGR S H J5 T UL AR I 5 T A R T LR E 5 AL ARG R & Ot
T3 T L R R AT 0
Yo (e b B . JICORAG A n] LB 53 A AN XS], 228 R ORI ) Bl AR G R B AL BRI VR ADET
YeoRb ] 5 | AR IR 9O 20 VTR B TC 7K £ T 55 I AR B AT s iy 2O ik IS A A 1 I

84
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STHRENEEES.
54 AIEARA
541 &RshA

5.4.1.1 L4 FR:Synthetic Diamond.,
5.41.2 MHEEK . AHENA.
5.4.1.3  HHRHESR .

eE R4 :Conf &% NUBH . Si Ni g & .

25 RS i A
AR ST P L T R TR A LR A (T RR HPHT & U ) £ 8 NI R (111} 5 57 75 #K (100}

BRI o &R L R BCIR LB B AR 2B K B0 b 2E SO TTE B A B A (R AR
CVD & st A MR (100 & F - (111 A{110) AL H .

i [ W NN S AN A R

ot FERDEE.

it HL P EREE,

JE IR £ 10,

w J¥:3.52(40.01)g/cm?,

JEHERRAE : ¥ B ik, CVD & RS A% W53 % % .

%z B K.

o4 %F.2.417,

WATH A T,

POEWES KB HPHT S AW 218 . CVD & ilel A 50 i 6,55 & s i
B -HPHT &M A H SN EMMIRE A B O QEGQ LGOS RYS,HA4E

Bt CVD & B A1 2 5546 05 €, 559 s e G sl vk L 8 3 A D 0 L0 TR U .

SHNAT WG S B HPHT A UG A 550 nm 3 %6 07 W0 W02 7 48 9 , TG 6,4 BRE A 38 % 7T I 270 nm

W WA 0

WORK#A  HPHT & BV A P50 AT L 4 I8 A L 52 25 35 MR 23 A B AR AL A L 5 A K XA % 7 194 £, 4
B CVD & BV A N ET L R i,

LIANETE A R A AR IR T 1500 em ' ~2 680 em ™! Z ], B C—C $8 4 50 BF 55 A9 5 1F 21 40 1
W7 43 A F 2 030 e '.2 160 em ' J 2 350 em ' Z4b, HPHT & & 4k 4 &
LR IbB HPHT Gl E@aE A NaskTat b A, HPHT &G A NI b
B, CVD A EZ R la B, 4 s B AR R T b &L A ARRES & 11 b &,

PLEOGIE & U A M HL 2 FRIEE N 1 332 em ™!

JBCR 6 (PL) : HPHT & sl A 2 H i Ni SPGB0 & 6, IR IR G 2D &4 R ar il
883.2 nm,884.9 nm KWW, CVD & A £ B 5[S-VIBEA %1 L 6%, KR
(R & F Al WL 737.6 nm.737.9 nm % 6 W04,

RGBSl M 4 2R AN R IR S HPHT & sl A 2 52 W 18 09 A K4 IX AR 1 R A A K
KEARFBEO BTG CVD G A 2 B85 B S B S SEia, nf il 54

5.4.1.4 {fbab3.
85
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A 3 3 4 A b B (AT PR A P B HPHT &b 38 26 T Be ot 28 & 1 &l A 1 B 60,
542 AROER

5.4.2.1 4 FK:Synthetic Ruby,
5.4.2.2 MELAFR & BAE.
5.4.2.3  MBMAERR
2 4y AL Oy & Cr %% BIE R 6 1] & Pb.Pt.Ni, W La,Mo.Fe .V . Ti % Bh K& 7 B4 »
KPGETF Ca As K L EK .,
g AR A A
i AR
A ST E R T AR R S B AR BRI KA B AROIR
R RN i AN SAR G
¥ FLBEREEWAENDCE,
e MK,
PE ICRE .9,
B B .4.00040.05)g/cm’,
JetEREAE AR B, — Bl i, SO,
EARCRECIY I SR - AN
8 %.1.762~1.770(-+0.009, —0.005) ,
AT 5% :0.008~0.010,
TN TR S AL RFANLR X ANY TR L L S REANE % EARY ) A =
2 bT] B3 694 nm, 692 nm, 668 nm, 659 nm WYL IE, 620 nm~540 nm WYL, 476 nm,
475 nm,468 nm M IS , 2856 X I,
WOKAR R A R R R IO A K AL
BhHE T B AR AR R R 2 =AY ONIE B RUIR A B SROIREC
KO RTEOIRAE KL @A E R R T EE B 20 R IR s TR LA
4T AN ETE - 2040 X B E e AL-O 4R 31T SR 5 AE 21 40 0 W03 1 5 K B ik & AL A TE E RB T IX
(i OH. B LR %) L0 IG5 RARLL A A E R,
PR A BT - B DGR
5.4.2.4 fRACALIE R,

543 AMEEHR

5.4.3.1 LMK :Synthetic Sapphire,
5.4.3.2 MELZ S HHIE,
5.4.3.3 MRHER:

2ERY AL Oy AT & H Fe TiCr.V %I0EK,
SRR« A
LN PV L LE
ARSI M AR TR BT BN RN I AR KR IR
B L VRICER) L ER,
o ELBEDLE

86
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fift LN vt
FEICAERE .9,
% B .4.00(+0.10,—0.05)g/cm’,
FEPERHE A A, — Bl o6,
PRGN i R T RE: JURES I ¢ SEUNCNE Y N I FARY R Y o
¥ B %E:1.762~1.770(+0.009, —0.005)
WA 5T % .0.008~0.010,
BB i 0 K 0 . S B i s s,
2 SRS S AT Y R D TR Y CEAR
D R S e SR 1 S A R R EAR, ) N <
ERERE R FE ST UEA R
Jofa . L ES, i
A R ERR L,
e Hha] WG L i L 0, BYRFIE A B A AT 450 nm 55 IR g
#48.530 nm,687 nm Mg Il ,
R e B 8. 690 nm WL I4, 650 nm, 670 nm W UCIE,580 nm~510 nm T R ICH .
AR 8,474 nm WA,
MOKKE AT G 45 35 OB K G S, RIGER R .
B 03 A8 SORAAR , BOIR Dol CBRR O R BB R & S E S = ATE &R AR
KB ACRAE K S AR, & MO E L A E Y AR SR
LLAMETE P LT ANIX BRI E B AL-O 3R 30 BT SR HFAE Z0 AN R0 3 s K Bk & U F A TE B RE R IX
(i OH B b7 %) M LL MR I W 5 RABEE AR E R,
FEIR G 2E RN - BGRB8 R0NE A HR RO (20 D)
5.4.3.4 fALAbBE . RA .

5.44 HHERZ

5.4.4.1 L FR:Synthetic Emerald,
5.4.4.2 MEAFR: G RGN,
5.4.4.3 BB
2 Ay :Bey AL Sis O » & Cr F L X,
B FUE
A RANTAFR
d A 3T M < B B A 7S O AR KR R BRCR .
B R ERNG . ER A,
e ELBEDLE,
e M. —HARELMRH,
PECAERE .7.5~8,
% B .2.65 g/cm® ~2.73 g/cm?,
JEHEFAE - AE Y B, — Bl & fOBE .
Z o b, gk, iESR,
Pr o FOEHR 1561~ 1.568 (A L) 8 1.566 ~1.578 UKL .
87
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KT o 4 258 H :0.003~0.004 (B 7 20 8¢ 0.005~0.006 KAL) .
FOCMEE 55 b LB AT (0 (R o 5, 40 €6 CR A58 s B vk 75 IR R B 99 .
Lo R AL LG L 5 B R 1 T AR AR L 427 nm Bk B9 IR I 06 A L B W i R K SR R RE 4%
TR A < B 7003 < Bl 700 85 A CIET 201K L IDIR S A7 B 52 /NI S 80 4 B L BB 1 S AR, 9 &) 1 77
AR,
KA TR AR CET SR R RE A R A TR TN AR ) R RUIR A K B B
A A, A LR TE RN A B AT R B IN A B AR AL L AT IR A LA
PR RE S TG AR A1 S0 2 AR R A ML BESR T2 L TR A nT L 2 o IR 24 80, ) g
MEA LR HRE.
ZLAMETE R L0 A X A AT A Si-O 45 3k R 8h T B0 4574 21 S WO 4 5 Bl 4 300 0k & R £ 4%
TEB REHTIX JC OH i 8l 7 25000 R AF 21 70 W 0% 77 5 7K 30k & 8 B 4 16 B RE AT IX (i
OH B 55) B LA I iy 5 KRR 4 22 57 .

5.4.4.4 fRACAbHE. K%,

545 AMZHA

5.4.5.1 B :Synthetic Berly,
5.45.2 MEZW: A WA,
5.4.5.3  FhBqPE R .

88

b2 104y : Bey AL Sis Oy, Al %5 Mn Fe Ni,Cu.Zn.Ga #l Rb, 4T & %4 & Ti.Cr,
S5 EnIR A S A,

FH RN WAR.

AR 2 < B 2 A 7S O AR AR KRR AR .

i

1

B R GRS A,
ot BT

fig B AWM,

JEE FC A B . 7.5~38,

J.2.65 g/em® ~2.73 g/cm’

JEPERRAE AR A, — Bl &, SO .

EAN G CFEAR LY AN SANEAR- ST FA A N

Pr G F@E R 1.568~ 1572 ROk 1.575~1.581 Kk #vik)

AT 51 23l H O 0.004~0.006,

PNIEE : T

LHhA] Wi . B 585 nm, 560 nm W ICIE, 545 nm BEULHF 530 nm, 500 nm 55 0% 45,435 nm~
465 nm Fa BT .

TRCR G A5 W45 7000« B4 700 58 Ay CIRTZD AR CIDIR L A7 B S22 /NG IR A 4 R BE B A d ik ¥ 5 19 47
K .
KA B BOIRAE R B0 TR A L R A, & B LA R B BT RO
OREE RO N = TN SRR N

LLAMEHE  h ZL AP X H ST A b Si-O 35 3K R 3h BT 5000 5 18 21 S0 WROISCE 45 5 B 700 v & B SR AR

TEH R X6 OH & 3l BIr B R 1E 21 /M IROBCIS 45 5 KR 2 & R S HE A 76 B R AT IX (i

OH . L 75) LLAMR OGS 5 KRG A B 5.

B
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5.4.5.4 fRALAbBE. KA.
546 AMERER

5.4.6.1 4% FK:Synthetic Chrysoberyl,
5.46.2 MEEK - ERESEN.
5.4.6.3 AFREMER
fE2E 5y - BeAL Oy s il & Cr.Fe %0 & .
gharR A R A,
i AR RR
AR NSRRI T
B . EREPNE A KR BEERBEE.
e BB
e M.,
JEEFCRE i . 8~9,
® F.3.73(+£0.02)g/cm’,
FeMERRAE AR S B A, A, IE DR,
EARCAECEY W - SN - ¥ EAR
Bt %.1.746~1.755(+0.004,—0.006) ,
AT 4 % :0.008~0.010,
WL K T
Ja . WO MG E A TR,
SN AT LT - B AR A5 A HL 445 nm TR .
RORK A AR, R =R ONBB SRR .
LTHNETE 2T AN K H A S5 A P Be-O il AI-O 3R 36 BT BUR 4R AR 20 SMR S s & I S = A 1
HREA X W MRBGET S RAREGEAAES.
5.4.6.4 ffbabs . KM,

547 BRETA

5.4.7.1 L4 :Synthetic Alexandrite,
5.47.2 MEAR:ERELFEA.
5.4.7.3 MEMERT
B2 B5Y 1 BeAL O, .
EERE Rk,
H Z: AT MFR
mn A ST AR
i . HETRESE . AT TEBLERIAA,
ot BRI E WA NDEEE.
fift M.,
FERHEJE 8.5,
w BF.3.73(40.02)g/cm?,

89
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JCHEREAE AR BT i, & L 1E e,

Z Mo R,

#r B #.1.746~1.755(40.004, —0.006) ,

AT 5T :0.008~0.010,

PEIEE ok, 4T

AT DL Y 680 nm, 678 nm FRIL I, 665 nm, 655 nm Ml 645 nm 35 5% U i%,580 nm, 630 nm
Z A WU . 476 nm, 473 nm, 468 nm 55 0% Uk U4 , 28 5% X 0% .

TR A A < BAE ) 1 - 2D i8R AL 1 SR A BRI, & IR0 . BT AR K A,
B ORL R AR AL
DX vk - S TR 45 4

LLAMGIE LA B S 405 A P Be-O F1 AL-O 3% 30 BIr 8R4 87 1 21 40 W2 0 45 5 & iU A 7 B BE
HIX I ZLAMR s 5 RIREBREAAER .

R OGS RN < A € RN A IR RE

5.4.7.4 RACAbH . KH.

548 ARRTEA

5.4.8.1 B34 FK: Synthetic Spinel,
5.4.8.2 MHBLFK:AMREA.
5.4.8.3 PR
7 15 : Mg AL Oy s ot AL Oy MgO BB — R 2.5 + 1. i ik 4 ¢ TCRRREA P ALO;
MgO BB R 12 1) Fe Co.Cr ILHK .
Hiiik 2

E71
post

s dm AR
il AN R T AR AR R R AR
A 2 P AN RSN E
i @6 R BRI R BRSO BSOS,
o R
e B,
JEE R A . 8.,
3 J#:3.64(+0.02,—0.12)g/cm’,
JCYERHE BB, % B 55O vE (RS S |
Z & kK.
P & R KL 1.728(40.012, —0.008) ; B E I ::1.719(40.003) .
AT 5%
DB T K RE AN S BRI
Wt R 55 BOR AL AL AR R, S A R A LR,
BREO EER KPR AR R A N P R R B
A A P AT
ARSI BT S AN FANE Y i: AT T8 FF - b BPAREY T A NN
SO AT WO 416 . 688 nm MUK, 695 nm MEUKH ,680~690 nm MR ULHS
AR, :525~660 nm MEULHT ,690 nm MEUHF .
W (7 &A1) 2455 nm BUHT ,515~560 nm B YH? 650~ 680 nm 55 0% i .
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JK 590 nm WCHT 640 nm B IRLAT ,550~560 nm 55 0 Y
F36,:640~700 nm 58 R UHS .
BEHE 6,550 nm SRR YCHY ,570~600 nm SRIZULHF ,625~650 nm W Ik Hr
Z B A5 0425 nm IR .

TORAG A A I8 0 B W A K 8, Rl
B R AR S R (R RSP, & B A .

LLANGTE - IR T B LR fb A1 FE 16 BUIX LR & A7 I £ S WSO 45 L J 8 0k B R B A TEFB 8L IX
MILL MR g 5 RIRR A H E R .

FEIR OGS 200, - A8 RN .

5.4.8.4 {RALAbE . K%,

5.49 HHEA

5.4.9.1 3 L4 :Synthetic Opal,
5.49.2 MHEK . AHEAA.
5.4.9.3  FRHERR .
b2 14y :Si0, » nH, 0,
AR ARSI
7N SR LN
ot FLBEDLEEM IR LR,
fiF ML,
PE G .4.5~6,
i E.1.97 g/em®~2.20 g/cm’,
JCPERRAE - 5 A, AT LR H IOk
Z & K.
Ir B &K.1.43~1.47,
AT % . T
PO B KM F A EG, . B ER.EOAEA6; TR,
B KT R, A RS LRt
eV CINISIn: P
TBORAG A A8 R €8 B0 52 R0 IR 25 4 5 00 % S 1A AR L 0 B ok e N T R B BRI R R 4
ZLAN e - TP 2L AN X BB A R AE L0 A ROOE 5 A BUEKIA 1 B B X RN £0 A1 X f 4 A 0 R A
I 3 BT BB R AR LD AP R A 5 R SRBRIA A 2 57 .
FR IR G2 BN« AR R
5.4.9.4 fRACAbHE . KH .,

5410 &HIK&

5.4.10.1 L4 FF : Synthetic Quartz,
5.4.10.2 MEZFR: B BUKE.
5.4.10.3 M EHPERE
(A=31'% FIS O PN
gimRA R,
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i RO ER
B ST S O AR AR A A TR B RS O 0 VA5

B o L S RS I A (CRIRK SRR KB .

b ELEOLEE.

g H.E,

JERAEE .7,

® F.2.66(+0.03,—0.02)g/cm’,

FetEREAE A8 BT A — Bl B .

Z o s, HEEE.

¥ 9 %.1.544~1.553,

AT #:0.009,

BB AU T R BT, 2

B HNTT LG RE  RAFAE . 45 f8.640 nm, 650 nm BZ UL ,550 nm, 490 nm~500 nm B IAT .

T ARG A < R AT A, SO PR TR A A GG T R AR Bt AT R S AR » 10 1 24 B2 (5 b i A
BUE A B BT A XA L KRR (BB T A )

LT AP it o 2T AR X EL K G BRAE 2T AR O A - A K S FE B RE T IX B OH 4 2l B 80 — A 214
WA 5 KSR K A 2 5

5.4.10.4 fRALab 3. R,

5411 AHE4R

5.4.11.1 9534 FF : Synthetic Rutile,
5.4.11.2 MEZF:.BMELLA.
5.4.11.3  BHRHAEST
fe2E 151 - TiO, .
ghaR A A
i U R
fa A ) Bk
g ke a, R RS EEA,
 FWAERDGEEWEEGE,
e M. R4,
JEEFCAE . 6~7,
% B .4.26(40.03,—0.03)g/cm’,
FetEREAE AR B B A, — Bl &, IEDE .
Z o MR G 5RE, ER,
9 %.2.616~2.903,
T %:0.287,
DENEIEE T
S HNET WG B LA B A TE 430 nm LA &R,
TR AG: A 58 DU S B 42 o 3 U 4 1 LRI
LT AN - o 20 AN B0IX L 4 41 A R AE 21 b Wi B RE A X I LA IR R 5 KRR B A A
92
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FREEPE T . AR (0.330),
5.4.11.4 fRALAbER . K51,

5412 GMIAREE

5.4.12.1 L4 FR:Synthetic Cubic Zirconia,
5.4.12.2 MM AFK G ML IT AL .
5.4.12.3 MR
2ER G 2O, F N CaO 8 Y. 0, S ER K LA TE,
SEaRA A,
M FEHIA R
fm AR ) HUIR
Bl A AREEE A R R B,
ot A RDERE,
fift LIPS v
JEE A R . 8.5,
w B :5.80(40.20)g/cm’,
JEMERRAE « 3 i .
Z 6 k.
I 4 #E.2.150(+0.030),
LICTTR D S v
DB HBET R, a3 ER, & B KPR, S s,
AT UL  ASFRAE
TRORAG A« 30 T v, AT A R RIS AR AY L A B T A IR L S AN T AL DL SR B T
LLAMGTE < A L0 AN X HL A BT 7 B AL B R AE 41 SR i
RE R 5T < (18038 (0.060)
5.4.12.4 fLALAbHE . KA,

5.4.13 S KEA

5.4.13.1 L& F:Synthetic Moissanite.,
5.4.13.2 MBATR. B BREEA
5.4.13.3 M EMER
e 4y - SiC,
25 S A
A ENVAV N E B
An iR 2 P Bk
& 6, 0 6 M AT VR B TR R L Bk RS,
D AN
fitt LIPS T
JEE FC AR . 9.25,
i & :3.22(40.02)g/cm®,
JCHERHAE AR BB, — Bl I 6.
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% o M ARE,

¥ 8 %.2.648~2.691,

AT % :0.043,

P K LEBM,

LA A] WG ANRRE

R AT « AR 2R BT S R

LLAMGIE R 2 b XA OB ik A RRAE £ A O AT

R B« S B B BRSSO 3 AT At g e 5 €5 B (0.104)
5.4.13.4 fRALAbER KA.

5414 &SREHER

5.4.14.1 ¥ 3 4 FF : Synthetic Jadeite,
5.4.14.2 HMELZFR A AE
5.4.14.3  HrpER .
Ak 2 14y : NaAlS, Oy ; Al & Cr.Fe.Ca,Mg . Mn % 0EK .
ZERRAE MBESE,
it . Z B0,
ot P BOROGTE
fift .,
JEE G HEEE .6.5~7,
g B .3.31 g/cm’~3.37 g/cm’,
et HREAE AR BT AR
Z o P ST,
Pr 5 W E Y 166,
RT3 A AT,
PN EE AL - 55 05 15 5 A TP 0L K AR TR 2R
S U] WG - 20 X AT L 3 A% IR0 N 4 Y IR A A
TR A - S FR A M O 32, Jm 8 2 2 1] A7 HE 910 A AR ZE R i
LA AR LDAMX B SO 55 3R AR 8 BT BORWRRAE 205G A B RERT X i OH 4k 2 Bir 80 —
LTS 5 RIRIF AR 5% .
5.4.14.4 RACALHE . AR H.

5.4.15 ANE$%8A

5.4.15.1 B LR Yttrium Aluminium Garnet(YAG),
5.4.15.2 MEZFR: NERBRA .
5.4.15.3 AR
2y Y5 AL O
EAIRA A
M R EMMAR.
An R > 1 BUIR
i . ot e (R HAR ) (5 WAL AT A B VR,



ot BB EW S NDERE.

fift M.,

BEIRAERE .8,

w7 #.4.50 g/cm® ~4.60 g/cm?,

JEHEFRAE Y B AR

Z & M.,

¥r & %.1.833(40.010),

MATHF % T,

POLME . Lt . K. KED BO K. LEAEa, nae e k.

eSS NIRRT 5 = S (S S BT RFAR (R R/ F CEAN S

SHMAT WG R 8 S 5 : 600 nm~700 nm Z AW Ik 0%,
TR KA - 35 1, 18 LS
LLAMGIE - L0 AP X H A3 4240 0 A R AE AT A I A
FEBR G 22 RN < AR BN
5.4.15.4  {LALab3 . KA.

5.4.16 ANESLBEA

5.4.16.1 XK :Gadolinium Gallium Garnet(GGG),
5.4.16.2 MEIZFR: NiEELBEM A .
5.4.16.3 BB T
24y Gdy Ga; O,
SEAmRAS B A
A F R R
An A ST P BRR
gl faEE LR RES A,
ot EHEEOLEE T ERDLE.
fg H. K,
ﬁéEEﬁE)E:GNK)
w7 B .7.05(4+0.04,—0.10)g/cm?’,
JEPERRAE : B Ak
Z @ .,
#r H F.1.970(40.060),
AT T
PSS R Th Z 5, i A,
SEONAT WG AR HRIE
WK A A - S, = IR HOR & R A1k
LLAMGIE LA X BN 3 LRI A R AR LD AP IR O A
FRIRE 5T (B3R (0.045)
5.4.16.4 fLALAb3E . KA,

5.4.17 ANiSESKERER

5.4.17.1 X4 PR :Strontium Titanate,
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5.4.17.2 MBI AR A ERIR SR
5.4.17.3 MBS
b2 W4y - SrTiO;
S5 AR A S B
mn AR 2 P BUR
i . i %A,
o FEBEBOLE R T ENDEE.
e H.E,
JE [CRE ¥ .5~6,
i3 i .5.13(40.02)g/cm’,
JEPERRAE ¥ A
Z & MK,
#r 5F #*.2.409,
AT A
PWEMER EH T,
SAMA] WG AN RRE
TR A A« 4 A 5 B 01, 1 o 22 (B BE ARAERD 5 18 DL 00t
LEANGIE - 20 A0 XN 5 SRR SRR AR 21 AP IS Y
FEIR I BT« 68 A58 (0.190)
5.4.17.4  fLALAL 3 KA,

5.4.18 ANiEWI$REEER

5.4.18.1 B4 K :Strontium Aluminate Borate,
5.4.18.2 MBI AR AHETRERRREE .
5.4.18.3 MRS .
LFEM M« N« Al ,B,Oyc M %R Sr.Mg.Ca . Ba i+ @&, N /% Eu.Dy i £ £TTH,
0.1<<r<1,

R TR AW R RDR CBORE S
Bl RS AL R K

o FLBELE.

e H. K,

JEE A T 6.5,

J#.3.20 g/cm®~3.58 g/cm?,

HEMEFRAE AR A A

Z & M ESEATTI,

Pr B R G INER R 1.65~1.68,

XA 3 B A T,

DB AP B9k, AR N P R L s M, HIRBEL.

LA AT WG WL 450 nm LR @RIGHE AT £ .560 nm LT 2RI %K 2 :586 nm SR,
TR A A - SRR G A
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LLAN T - P 2L AP XRS5 PR SRR AIE 21 AR A
5.4.18.4  fLALALEE . KA,

5.4.19 #H

5.4.19.1 X4 Ff . Plastic,
5.4.19.2 PRI FR 2R,
5.4.19.3 MRS .
R sy FEAMOLE RN C.H.O,
SEAVRA AR R TIA
Bl 4SRRI R LT AR RS,
B EERROEEE IR
& W EERHEREH,
g BELE,
JEFCRERE %N 1~3,
A B E N 1.05 g/cm® ~1.55 g/cm’,
e AR A,
EA N I
r G AW E R 1.46~1.70,
JUETTR N v
P NCILEE R B AL 43 T 5
SN AT LT R EEAE
TR KA UL, W B 80, A B2 7 0, ¥ 1B IR 2 TR 4K
LLAMGIE : A 4050 X B B R REAE 21 50 W0 e
REORPE T« PVET B R TR AL, A S R BE 4R H b BORUER
5.4.19.4  fRACAbEE . K5,

5420 I

5.4.20.1 LA FK:Glass,
5.4.20.2 MEZFR B,
5.4.20.3 MR E
24y 8 SiO, ;W &4 Na,Fe AlLMg.CO.Pb. s+t E% LXK,
SEARA AR R TTIA
gl LA,
M BB,
e LR,
JEE FCRE 3 3 %l 5~6,
% Bl H N 2.30 g/em® ~4.50 g/cm’,
SEPERRAE BT, B L O .

Z @ ..
Ir o5 R 1.470~1.700(EH M LU E B 1.804)
AT TG,
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POCWEE 55 23, N BUEL T 5 o 3 W J I 58 T I
ECORIRUS A SRR TENSES S TR
TR A2 A PR s B TR BN T TR 22 TR RS 46 B B AL 45 88 B IR i
LLANEE - AL AP X H BB RRAE 21 M i A
FEIR G2 BURE < 0 4 2BO0E 5 T IR BB 5 728 38000 5 D' R RN o B8 R A » 7 R R BB
5.4.20.4 flfbab 2.
B MR BORAG AEAT OLRTE G S 0 J5 0 AT UL R e B s I B R AT LR LA R 2
DT D 3 AT B R AT 0






