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ORGSO AR iR AT R R A R AL

LA P A AN X Si-O S AL AR B B B0 R AE 2T SRR Y . 28 FE AL B g A 7R RE AT
X L AW Wi i 5 R IR B A A 22 57

FF IR DG U AR A8 B RN (B D) .

5.1.9.4 {ifbibii,

b R T PR AR A R s R i e AR A AR A (A AN B RS L 400°C BLUR RRE .

i PR A L E A R Ry e R I el g S (T 5 T 0 AR O 1 R S8 AR T IO 1 I T D0 AR PR 0 S 1R A R R
MRZ WA e

o] [N Qg ) U= 1115 DR = e g o i U sV P T T IR S AW g = | E A=
JC T I 1 AT UL 2 A i

7 B A Rk A ] LR U @ s RIOGIR S FRE A A =R R EUE AT WLIADE A0 40 b
JE 1 I AT AL 7 S04 4 AE 21 AW A3 At 5 e 6 TR 4 By (L 55 Ah 2 S I B3 55 Rl L% 72
T 3 AR

5.1.10 ZE£E

5.1.10.1 2 Ff . Tourmaline,
5.1.10.2 W& . <A,
5.1.10.3 MR .
g I 41 . (Na. K. Ca) (Al Fe. Li. Mg, Mn), (Al, Cr. Fe. V). (BO,). (S5, 0,,)(OH. F),.
S5 RR A A T AR
Fils AR,
an iR T PR R O AR e E O HE AR AR A TN EBL R
] (PR LR T R N T G S A = N A
G 7 BEDOGTE .
fit .G,
JEE QR . 7~8,
w B .3.06(+0.20,—0.60)g/cm? .
FEVERRAE AE B AR, — Al dh . fROEE
z 0 M.hEECFEERARER A,
1 8F #.1.624~1.644(+0,011,—0.009),
AT 53 420,018 ~0.040; i H 0,020, B € 0] 15 0,040,
O - SN TEFA NN i I S RN S
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SEHNT] BT L R s aC X B S A B A WL 525 nm BT . 451 nm.458 nm K
WAL
W I RS A X R . 198 nm SR MR .

A SO R T R AR o AR AR AL A AT R A R AT LT S AL

AR |- PR LEAR WS § S NS AL g7 i

Fr TAOIG S RO < 3 ARG L R R (s 70 )

5.1.10.4 et .

M gb PR AR 20 PR TR (o B R R L RS E L AN B A

RN LS LY QN ke < ] Y11 0% o R s = A 30 [ B R TN R e e S PR R A SR o

& ML EORKE A AT WY T R R RMDOCIR S B AAF 2R REUEFT W DG AU 2050

JCTE I 2 AT AL 7 30 A A 21 S W S35 Al 5 2 DG TR 23 By C 52 b 9 S {3055 ) RO %% 72

U o AR
S TRAL I oy R I A BB R A] AR R e R AR R B A,

ATETE - N S 4R 0, A K
B R A AT LR DG A R AR AT L R R T IR A T B R AT L S R £E AR GG A
O T I AT DL R R 0

5.1.11 R&EA

5.1.11.1  #3CA F5: Spinel.
5.1.11.2 w¥2a K22 dnfa .
5.1.11.3  #EHERT .
b2z o - MgAL O, . 8] 7% Cr.Fe.Zn . Mn I %
a5 SR AR,
an A S MR A 5222+ RMA R T R RURIE

it PSR R W S N

fiff A SEA

JEE [C R EE .8,

2 FE.3.60(4+0,10,—0.03)g/cm” B AITT 4.00 g/cm® .,
HEPERRE  F B,

£ N Y v

I 5 F.1.718(+0.017. —0.008) , A 7 2 B S0 R A SR B W I i@ 1l & 2,00,
XU 4% 0
PGS 21 B8 K K . 5 20 20 2L I JC RS L 20 R AL
R EEPEERL,
LA (L H O
O] BLAEHE 2062 . 685 nm . 684 nm SEM T IE 656 nm 5 UCHF . 595 nm~490 nm 5B W WAHF
LS 460 nm 9 YA L 430 nm~ 435 nm. 480 nm, 550 nm, 565 nm—~575 nm,
590 nm. 625 nm MWty .

FCR KA SRR B W R A A2 80, R 0 4l /s /\ i AR 0 s T B B 48 SO AT

24
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AR TS P LA IX H Mg-O # Al-O i 30 Fir S0 FF0E 20 S Wiy .
TR RO« R CRL (R AV A2 3806
5.1.11.4  {L1cAb 3,
& HLHORKE AR L s SRR RO S FWE A A 2R se b a] WA S T 21051
65 I 3T L € SR e NE 21 b W WG 5 AT AR Ao B (R R b 9 S I AN S5 ) WL %2 58
A0 A 3L HCOR G A T DL 0 A AN 34 2 L 25 AR BT 1) n SR TR M 66 A o 4R 5 SR A0 T DL OGS T L S

yﬁﬁﬂﬂ ca)
b)
c)
d)
5.1.12 A

HL R A A 7T WL AZ ARG 1R 1 5 BB MR 22 B IR R

{52 B U DGR %6 n] DL 268 15 e B[] i 1141 oS Ak Ty 4%

28 1o o B e (I XRF S8 R il 554 2R BTy JOpy ou R Clnel 55) & B 7% i #&
B HLR EE PRI

PO YCECAR JEC T 0B BE 4l Bh DX 20 B 4 AR BEEE (U w41 5 R IR R U R BE 1R
a1

5.1.12.1 32 . Zircon,
5.1.12.2 WA 5.
5.1.12.3 MR .
fb2% 4y ZrSiO, . 7] % Ca Mg Mn.Fe Al .P.Hf U.Th %5 % .
EERRRAS AR TR T T R T e A R R R RS AR LT L
Ik AL,

i
i

E iy T

P 2T« A A U T OURER L AT AR AREE AR .

G L BREDCE R B NDEE.

fift L

= FE il A~ 3.90 g/em” —4.73 g/em?”
AL 4.60 g/em’ —4.80 g/em’ .
AL, 4.10 g/em’ —~4.60 g/em’.
KA :3.90 g/em’ ~4.10 g/em’,

JOPERFAE < AE 2 BT A . —Jil . IE DG .

Z 6 MRl E S HE A

i
o5

(CRET R 7y D
(URTEES IS S ¢

BEHEO.HED.ER AR,

4

(WL RS S AN 2

I o&F %, EAY.1.925~1.984(+0.040),
PRl 1,875~1.905(+£0,030),
flEAY.1.810~1.815(+0.030),

AT 5% .0,001~0.059,

=3
g
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pCOCMEE WA K. B iR M. .
st T
ﬁﬁ-ﬁ'ﬁfﬁ:ﬂ&i A
a . fa. e, H. i,
FIN S L & RN

S ST DL OGE L AT 0L 2~40 2l  FERE 0T O 653.5 nm W Ui

RS A SO A R A A, B A O G B G B 5 P R A AT P T A A R 2
AT 5 P G L 1 £ 5 A

ZLAMIGCTE WTH%LQ’#T%‘“E&#NW?%%c

TR G RO Al AR SN (R )

5.1.12.4 {L{bAab ¥ .

L P R O S W R R e S P 0 i s ST IR 1 AT [ Rt D P SN I = 3N B S T S el P
3 Rk

F IR A A IR PR AT AR B TR LT M A R A O AR R R R Al a . A
f20E A Kl

5.1.13 #MHA

5.1.13.1 54 F5: Topaz,
5.1.13.2 W ¥ AF. ¥ k.
5.1.13.3 B RHER .
b2 B 7 AL SIO, (F. OHD, . 7] % Li.Be .Ga S E T & B2 {0 a] & Cr.
EATTR N TR I DR N
i ES WL
am A =0 B AR D AT B,

& ECBEOLEE.
fif . — 2 52 4 fifp B
JEE GRS .8,

2 BE.3.53(=0.04)g/em’ .
JCPERFAE AR By iR, 8l IEDGE.
Z O s R E L S RO LD R A TR AL i R EE AL TR B
o GNP N R 1 1 o
I 9 #.1.619~1.627(4£0.010) .
AT 5% .0,008~0.010,
D L - R i By v L (5 i
TR v I i
AR a] GRS  ANFRAE
QAN i R W N 7 NV E SR N/ R SR NN o S A
ZLARG IS TP 20 A DX B FEN0 A R R 21 S i
SR G RO A IR AN (R D)
5.1.13.4 {fbiba.

26
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A Ab HE e R A L TTIE OO B R B AL AL Rl L A Rl

Hi Ak 3R G 0 T A R A R GRS T B S €, R Ak R A 5 R RS SR AT A ]
AR BRSO L BRae . ALK .

P RUAC R I EFEN A 28 P B IR AT T O TR SRS R BRI ORI % ] R A AR B

T2 HAOCE CINES 55 & & e W . il 2R I Bk R PR AT
B LR A al DL IR S L Jey Al Al D I s R 5 AT B AR Al UL S 20 5R 8 ML 2
ST I 3 AT L B S R AR

5.1.14 A

5.1.14.1 9L A #5 . Peridot,
5.1.14.2 WY& ¥ . M £ .
5.1.14.3 R .
fhF gy (Mg. Fe),Si0, .
a5 SRS S AR
Al oA &R
an R 29 PE  H R R R R A FLIDRLR

g oL EAE B BT A,
fig B (010} IR AT {001 ) R5E4,
BEICHE T .6.5~7,

G B .3.34(+0.14,—0.07)g/cm?
JEPEFFE  AEE B kS L IR e el otk .
EAR LGRS "I 3 g
I 8 #.1.654~1.690(40.020) .
AT HF 3R .0.035~0.038. % M 0.036.
228 0] L3EHE . 453 nm 477 nm,497 nm SR WL LA
TR A A SR ORI 0 K. 0 AT ST L4 B
CLANETE - TR 2r Ah DO A R AR 21 AR i A
FER AR AN B CRUN A RR N (R D)
5.1.14.4 {CAbAb 3. R HI .

5.1.15 A#EHA

5.1.15.1 3t W A4 1. Garnet.,
5.1.15.2 W¥a#. A4,
5.1.15.3  #rkHEN .
b7 4y 8RR R 91 . Mg, AL (Si0,), —Fe, AL (SiO, ), —Mn, AL (Si0O ), .
P55 2 %) Ca, Al (Si0,), —Ca; Fe, (Si0,), —Ca,Cr, (Si0 ), .
a5 i R3S b A

o
fiF o VR AR

=

s

-2
=]
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(LGNSR PP |7 R T ST DS RESWANTTRZ SN 25 |28 R (1§ = U DS REWAN TR 2 MO E -5
i 10 BR W €0 22 Sh Y 25 R i €4

e R LR - S AN A N

ZRRE R AN AN SANE RN S PR LR

WO - EEELA,

WA R ERx GEERE BEaa, bR eA,

PR A R A e B R

oM A KERA,

OB A A
o EMEDLER T ERNDEE.
e M.E.

FECHEEE . 7~8,
o Ff .3.50 g/cm’ ~4.30 g/cm”,
HEERE AT :3.78(+0.09,—0.16)g/cm”,
B AT 4.05(40.25,—0.12)g/em”
A . 1.15(+0.05, —0.03)g/cm?,
A :3.61(40.12.—0.04)g/cm’ .
PE M AT RME A :3.84(+0.03)g/cm?
O A1:3.84(£0.03)g/em’,
PEARIE AT . 3.75(+0.03)g/cm’ .
JErEFFAE ¥ B B I R RO
Z B ..
i1 9 . B AEY].1.710~1.830.
PR A F] . 1.734~1.940,
BRI A 1.714~1.742, % 4 1,740,
BRI A :1.790(£0.030),
SRR AT 2 1.810(+0.004, —0.020),
FEEV AT 0 1.740(+0.020,—0.010) .
PR A LA A 2 1.888(+0.007,—0.033) .
OB A1:1.875(1+0.020),
FEES A AT :1.850(£0.030),
AT 5T
OGS B 0T T oA | JRE AR A T B 5518w A 0O0,
sebhn LG iE SRR A 564 nm TE YA L 505 nm WG E SR E 0T A 440 nm 445 nm W Y0,
0 I B A 0 A T A R IR (£ 1K)
BRI A : 504 nm. 520 nm.573 nm 50 UL 47, 423 nm. 460 nm. 610 nm, 680 nm ~—
690 nm &5 W W .
A AT 410 nm. 420 nm. 430 nm WUCIE 460 nm . 480 nm.520 nm WU A0 A A
504 nm.573 nm MBI IE
AR A BB 1 U B A Chessonite) AJ A 4107 nm 430 nm W .
PR A AR A 440 nm W A7 618 nm.634 nm,685 nm.690 nm MY IE,



GB/T 16553—2017

HMOR A1 :505 nm 9B UL .576 nm.527 nm 55 WA .

PHIE A AR
TR A AR 0 Wy A SR AT A, AN R D0 g 22 520 R b 1A A 85 4 Tl o) - B 5 R A v
W R A A

ZLAN I P LLAN X H A B A R AR L AW G A

REIR G R - B SR, (R D) L3 8 DU BT A5 A DL S S B SR CRRER IR A s AR Ak

BRI A« R A ER R U AR A RS G AR A A 2 AR L DR) A 2[R R A 1 I R o A
W EEA RGBSR A RO AR A KRR A
DR A O B ARY B A0 IR A R R RS AR A A
BB A ST AN SAEAa T F RN 1.73~1.75,
LR A M ERER AR A B B R A 2 a0 R (Mg Fe), AL (SO0, L AT 51 % 1,760
(+0.010,—0.020) 3 F 3.84(+0.10)g/cm® . EE 40T OGS R A 5 848 01 A A ) .
A AR A SRR TSR 1,89, % 3.81 g/em® ~3.87 g/em’ L 41X H
701 nmB& M Yl

5.1.15.4 {L{eAb i .

woab LA A AR ARG B A AR . AR,

& HECRE AR LY R RMOCES BRE A A E 5 AL e] IWINSE T 20 4b
Fe i M ik n] L 5 SRR A £0 AN RS A 5 & 6 MR o A Cln 88 A0 2 S IR 8 )55 n] 8K 7
LY oy AR A

5.1.16 7K

5.1.16.1 I Fr: Rock Crystal,
5.1.16.2 #" WA #5419z,
5.1.16.3  # &k
{4 . Si0, . 1% TiFe Al 0%,
a5 IR A
FIF] Rz,
an A S oS AR SR AR TR SR
B LA RBEERNE REEFRE R 2R SRR k2P HasEa,
L IREBERENEA,
AR E B RN A,
T & R =R
5 TIPS STl s S
KA IRFEP R LA, AT,
Kb B EE RS THESOAFTESN WaOSa. SR a2 KEA 5

LA M)A K ER AT,
b5 i DL
firt .G,
FETCRERE . 7.

g B .2.66(+0.03,—0.02)g/em’ .
b1 o 1] e | RV NI 1 T IO v T I TR 11 S R A E = T i E N i & L T
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Z o .y HEamR.

T 9F #.1.544~1.553.

AT HF 3. 0.009,

SO0 R] DL AN FRAE

1 AN e M W VN 1 B R N R K L O B TR s O S PN A SN R s e /KT R N1 T
ZUAN ST A 2r A DX K R AR 21 AW i 5 Ay

FER FE RN R YERUN GRS E LTS A ) IR R

5.1.16.4 {Lfeab ¥,

Mo 3. WEESESMMRE B AR

i HR b 1

gt b3

T JH
51.17 KA
5.1.17.1

30

by Al L ER K A e

) E AR AT AR BB B4R K dn

PR BRI 197K fH 28 5 A B A AR E A B Kl

a) oK AR RE S R AR BGIE & AS S R

b) Je#¥ A 5B JE Al IR B E A S ki,

O R 2 T LG 06,43 A TR K50 42 20 ] o8 26 T I Bk 7 8 5 0 SR SRR L e
SRRSO i

R K A A WIE Y IR EE Ty RIMDOCFE S B EAHF E257 , ol ] WIRDE < ; 205k

G I AT UL 8 SR e A ZT AW S 5 AL AR g B (A5 Sh 9 G B 55 ) %R 7T
L) o AR

R A ] DL 3R OGP R R R R AL D P B R I ST A W R ZD SO L &

DG I ] LS 2 R A U

W& W 4 k. Fledspar.

5.1.17.2  #¥# Pk A< 1.

5.1.17.3  #FEHER .

b2 W43 - XALSL O, X A Na, K, Ca-Al,

AP A KALSL O 1] 3% Ba. Na Rbh.Sr %50 %
FHE A - NaAlSL O, -CaAlL SO,

*-:I!I:E!I_'}imn

T F:AA KA BRI =R R
HKE-?E&EEJJ‘E‘W‘IEg
an A 2T PE ARCIR BRI A E L W R E R AU R R AU RS RO

NP S W I A R

o e En 6, B s s8I0 e g 0.

Ky sosg SEii R B Q . H LGP @R FIRENE.
Hobfr o8 B Bk, B2l el arh &80,

1N N SIY 0§ I 2L N A R S T B S 8 5 v [T

:iﬁ];l!éi .}[[ni';? 0



FEE P
i 5

#fr 9 %

AT 5 .

6~6.5.

2.55 g/em”~—2.75 g/em”

H A1 :2.58(£0.03)g/em’ .,

A :2.56(£E0.02)g/em”
Ho%A1:2.65(+0.02,—0.03)g/cem’ .
P :2.70(£0.05)g/em’

JE 5 TR G E DB ek .
G,

1.508~1.572,
H¥4:1.518~1.526(+0.010),
Feil 44 :1.522~1.530(40.004),

Hy 4 :1.537~1.547(+0.004, —0,006)

P £ :1.559~1.568(£0.005),
0.005~0.010,

H %41 :0.005~0.008,

AT A7 10,008 Gl F A Al )

H A1 :0.007~0.010,

Pl A H 2 0.009,

p R I R S S

A DL OGOl A FIE .

TR G A - 3 B DU 80 ORI 0 W A S AR A
HoeA ] W AR A (A L 5 SR 4L R4

AR| S N

IR G RN+ S R A IR 0 B4 RO L R G AR

PR SRR SNCE 2N R

EB W EN. SR AN N R SR UV T G IR L N = Ky == T T

P W WALS, &L,
o 21 b DX A A R R 20 21 W 3

5.1.17.4 {Lfb ik,
i (YN i s | I U111 5 R e o e = i T BT e ST <SP e ] I PR 4 I 5 | B A=

DT I g L 2 R A 0

GB/T 16553—2017

7 AU I RCOR R A nT UL BT A A R 20 22 500 o B 0 Can LIBS S50 Rz il . 5 47 2= J2 B i il /Y

S MR B . i B O R R O AR PR AR @R A AR A L A B Kl

JUEK CANH <5 3 i 57

& BLORORKE A AT W B o DS ERSEA A 2 se A o] W0 20 AR 6 i I il AT
U8, 36 3L ) R A 210 A0 W W35+ 5 R 0 LR A 5% 2 0 R ¢ {3055 ) ml O %€ e 3L o AT

5.1.18 A &EA

5.1.18.1 3L 2 ¥R . Scapolite,
5.1.18.2 WA . HH A .
5.1.18.3 B ELEE .

31
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b2 4 : Na, Al Si, O,,Cl—Ca, Al, Si; O, (CO, . SO,
a5 R A AR
A F: DU AR
an VA 2T R AR A A R A AL
i (E RN/ EANN i B I - ¢4 S
y1 b BB EDONEE.
fift B — 4 PSR, — A e R,
BELCHE IS .6~6.5,
o fE.2.60 g/em®—~2.74 g/em?,
FEPERFAE - AE A, — Sl T e
EZN RN TR E AN S AN AP I N A
RN S S NIRRT E)
87 #.1.550~1.564(+0.015,—0,014),
AU 5T 20,004 ~0.,037,
D60 % W I EA N A L
SE SN AT UL GE . M40 {5 . 663 nm . 652 nm WIS IE
N R = R CN S N R N KR N i R TR I NS o8 LS 4 g i T
ZLAMGIE - 2050 DXL b A AR £ A0 RO A
FF IR G A0 A R A
5.1.18.4 (L fbAb#p .
i FEAL 3. G €6, 50 o 60 T A G AR IR AR I RS 68 L SR AT 6 AN ERE L D Sl A R Sy ke

5.1.19 H&EA

5.1.19.1 LA FL . Kornerupine.
5.1.19.2 W¥ &4 a4 .
5.1.19.3 Bl Ji .
fb2E 14y . Mg, Al (Si, Al B)-O,, (OHD),

iR

T R R

SR LN R UEE S L N

it EOP R SR AT N N I SR S LN
it EE! S5
fift FH W 20 58 4 i PR
FECREE . 6~7.
o FE.3.30(+0.05,—0.03)g/cm’,
i id B 1 P | e D 7 NP 11 T T 0 i R B e 11 P B R A ESE R
=N SN S A SIS A
fr B %.1.667~1.680(L0.003),
A4 .0,012~0.017,
PSS . LR . ] A,

2 hha] GG 503 nm WU ay .
32
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R A ORI R AR R e R

ZLHMEE - P D AR X ELE S A R AE £ W i Y

FRER G2 R0 A AR AR L B R (R HR 20 .
5.1.19.4  {CALARFR . %0,

5.1.20 B&HAR(IEZH)

5.1.20.1 35 L4 Fr . Zoisite,
5.1.20.2 W% 05 M7 A .
5.1.20.3 B BpE T .
b5 W1 Ca, AL (S, O (SIOOOCOH) .o % V. .Cr . Mn %50 & |
a5 A R
an A 20 AR ol iR R
[ o HREA . RERERE LbER . E8 hHE.
)i L DR,
fiif W — 2 50 4
BELCAERE .6~7,
e B .3.35(+0.10,—0.25)g/em?
JCPERFE AR S BT — A L IR OE .
Z M . 0.0,
[RUNG IE-VRIN S SAR I &
W 2% RN
EESSEM IR S 1
1 5 #.1.691~1.700(£0.005) .
AT .0.008~0.013.
OGS TE .
SRRl OGS 5,595 nm. 528 nm WEYT0E B {0 . 455 nm W%,
R SR AR RN AN FEAE0 Pk,
LA ETE AL A XL B A REAE ZT S g A
o AR G S RO < A AR RN (R L)
B SR B AR REGERIEE . 5L0%E A AR B TN A A
5.1.20.4 {LfbAb¥e.
P gb o L RE TR R Y B A G S AR R A ROE AN B R
Fisi [ N it ] U= 3 1115 R B o O = i T U U i R R P TR S SR 4
S GTE FNE 2 0 5 I o WL ZE AR , HE A3 B AR (AN XRF S5 Rkl i Ak oo 8
Chngh BRE S R

5.1.21 %% A

5.1.21.1 ¥ L4 F1 : Epidote.
5.1.21.2 WA 5% A .
5.1.21.3  #EER .

33
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—
<
Im <l

> 5

1
>

fiFt L
[ R R )
" B

IR
Z 1 Pk,
i 4 .
AT 5 52
WIS

RGN0 DLOGIE 445 nm SR A BT H 475 nm 55 0% i 0%

T A
AR

:Ca, (Al Fe), (51,0, (SiO,) OCOH).
: fin LR

o R:PRHRR
an A 2 P IR EEEAR AR 5 B & 5 RN 2L

AR BB AR R,
: BB O F i BEOGE .

— 58 A i B

6~7,
3,40(+0,10,—0.15)g/cm? ,
AEE B AR, R BB

— O 5 B R B
1.729~1.768(+0.012, —0.035),
0.019~0.045.

N T

SORELIAR YRR AR AL BT BT S 4
2L b X S A AR L AR S A
A8 AR AR 2 HE 0 701 A 5 28 S 9RURR BE Tk I A9

5.1.21.4 (LI AL 2L AL,

5.1.22 ZEFA

5.1.22.1 e 3 #4 Fr  Tolite,
5.1.22.2 WA . £ 4.

5.1.22.3 ¥
b2 557

g AR s

Mg, AlLSi, O, 1 & Na K.Ca . Fe Mn 0% M H, O,

i TR
A FRH T AR
a2 R AR R L, .

35 NI T I S A UP PN 3 TS I N SR

it o

it EE! S5 R

fift M, — 5 A g B,
FE GRS . 7~7.5,

F.2.61(+0.05)g/em?,
ARE A, REAY L R

Ve =k, 9%

ESUPEE & S Sl iR

[ ENP RSN W RS g
5 #.1.542~1.551(+0.045,—0.011),
A4 .0,008~0.012,
-

S hhnl OLW3E . 426 nm, 645 nm 59 W A .

34



GB/T 16553—2017

7 QN (e R S A W R DR PRI /R TTR T

AT A A X B T A R R AT AR A Y

Fr Bk OGN ¢ B CRINE L A HR AR L % 4 &N (R 20
5.1.22.4  {CACARFR . 0.

5.1.23 #EH

5.1.23.1 = L4 : Sphene.
5.1.23.2 WA A,
5.1.23.3 M EMERR.
fb 2= 4 . CaTiSi0:
Al IR R
di A I o e T A IR S A R A AR
i LR W< N AN 5N DRI UE A I S
G FEERDGE.
e FH.PIHLP SRR,
G B . 5~5.5,
w5 FE.3.52(+0.02)g/cm” .
FEPERRAE AR ¥ FidA , — &, 1B G
Z ta PE.Es e h R, R e sk, A
9 #.1.900~2,034(+0.020) .
AT AT #€.0,100~0.135,
D CER . .
AT DL A B UL 580 nm A XU Wi 0
B A ORI AR 2O T A AL Sh & s AU S IR 4
ZLAN 1% - P 20 A0 XA A FR IR £L A0 Mg
TR L A8 TR (0.051)
5.1.23.4  {RAbAbHE . AR A1,

5.1.24 ®IkA

5.1.24.1 B2 K : Apatite.
5.1.24.2 WP WK A
5.1.24.3 M EHEE .
fb2 43 : Ca. (PO, (F. OH. CD.
25 R A AR
i ZANHER,
T R EPAV R a2 L
S W S - - S AN i E N I
i L R
L Ny L
BEICH B .5~5.5,
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s FE.3.18(£0.05)g/ecm” .
PR AR 2 B — Al L O
EZ R PR R R S W RN Y TR SRS e
1 8F #.1.634~1.638(+0.012,—0.006),
AT B 22 .0.002~0.008. % 4 0.003,
B R B R R
AR ] LG L 8 (e JC 8 B B AR 00 Y 5 A L 580 nm Ak UL Wi 0
N R R RN NI /R DR N S iS4
ZLAMYETE - HP 200 DXL B MK A R R 21 7RO AT
FETR G2 RN« Al AR R
5.1.24.4 LAk 3. A A .

5.1.25 &H

5.1.25.1 i ¥ A Fr . Pyroxene,
5.1.25.2 WA A
5.1.25.3 B EHE R
bW . XYZ, 0, . X H Ca.Mg.Fe . Mn.,Na,Li,
Y 4 Mg.Fe Mn, Al .Cr,Ti, V.,
7 K Si Al,
EWEA :CaMgSi, O, 58] % Cr Fe,V.Mn HIL XK.
i K AEAT (Mg, Fe),Si, Oy ;1] 7 Ca Al 0% .
WS A . (Cas Mg, Fe), (Si. AD,O, .
HREA . LIAISL O, 1l 5 Fe . Mn.Ti.Ga.Cr.V.Co.Ni,Cu.Sn 0%,
S can A
Al Rk M O.HBREA,
TR AT BT AR
A0 A AR R
PO AR R
fm R PR IR R 2 ROIR CECEIR 2T AR AR G S A A AT DL ARCIR AR
i o.iF M A.lEsFEEs s R 8 A2 6.
DS SR ARSI S E s S v
T A KM M e R
2 ST iR NE SN A N N EN N DR L Iy 5
e LR,
firt AL W] 5 AR A MGE R AL,
BEECHE S .5 ~6; ¥ 11 6.5~7,
e FF.3.10 g/em®—~3.52 g/em?,
% M A1:3.29(+0.11.—0.07)g/cm’ .
i KA .3.25(+0.15.—0.02)g/cm” .
WA . 3.23~3.52 g/cm?”,

b
Ik
o
=
b
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O 7.3.18(+0.03)g/cm” .
JEPERRE AR B AR, Ry L IR
Z20 G PR G A S
& O AR EHEEA,
R AT T B s AL B A
T A TR AR TR LB
N VSR R N SR S AN U LU B RN SR S AN
Jofa Bk SR, Ak,
I 9 #.1.660—~1.772,
&M A .1.675~1.701(+0,029, —0.010) . £ 34~ 1.68,
i K HEAT :1.663~1.673(+0.010),
Yol WEAT . 1.670~1.772,
G fE 17.1.660~1.676(0.005) .,
AT 3. 0,008 ~0.033,
% M A7.0.024~0.030,
i K EAT :0.008~0.011,
L5 M A :0.018~0.033,
PR A:0.014~0.016.
2GS I H TG .
i M A sRaE A K B R T
o A.marilEEaea. Rk P2Rm. a2 ik .sm2h . naeia.
CETSUNS Sl ST R o SRS R B SR i g L

S SN o
SAMA] UGS 1% W A1 505 nm MWW 55 E A A 635 nm. 655 nm. 670 nm T WCHE. 690 nm Ab
BB Wi e

T HCHEAT 505 nm. 550 nm M W%
e AT ASHFAE
Mo A AFRIE.
WEFE M 433 nm. 438 nm g
£ {1,646 nm, 669 nm, 686 nm MUY .620 nm FFF T 5 W WY |
N TR SRR SR NSRS TR L NIRRT 21
LA TG - LTI DL A e R 21 S Wi oy
SR G ROV BB (VU SRR A TR AU .
5.1.25.4 fifbiba.
FEIR AL B ] TR A O AR T o Ry O O 24 AR 0] B R R R A L 55 B A ) B AR R
ER o, R Al WO R e A B R

5.1.26 4L HA

5.1.26.1 e A FK: Andalusite,
5.1.26.2 W .24 .
5.1.26.3  #4#E k.
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fboF il - AL SIO; . Al % V. Mn , Ti,Fe %L & .
a5 R A AR
i FRTR.

am R 20 - HER R A

i (G- g ARG UUE S A RNl T S

A RO T PR S AT

G FLBEEDGE.

fit L — 4] b L

BEFCREE . 7~7.5,

W BF.3.17(+0.00)g/em®,

SEPEFFAE ARy B A, — il . ek .

Z 0 M =5 T At R I 21

i 87 #.1.634~1.643(+£0.005).

AT 52 . 0.007~0.013,

PECTES AT TG KR RO,

B2 HNTT UL Bt (0 R AT MR LT . 436 nm Bl 445 nm CEEES) W ilig i

BRGSO 0 P A BRI 25 A 8 R R B (il i LR 2 B A A

FLANGIE v 2r 0 I ZT A7 R 21 AW I3
5.1.26.4 {fbaban.

LN PR - SR AR 2P Sl )| L WRela oF s MR SO 2 NP R il LU

5.1.27 ®WE&H

5.1.27.1 FE XA FK: Sillimanite.
5.1.27.2 WA WA,
5.1.27.3  #EMERT .
fb2z 4 AL SIO. % Fe S0 E.
75 oA A
A AL RAR.
A AR 2 P AR AT AR

il . HRK S D ISR C.
pin B GIRE R LB CTE.

firt 5 i P

FECRERE . 6~7.5,

W FE.3.25(+0.02,—0.11g/cm’,

YePERRAE AR B, Ay B ek s AR R S AR
E A P P B o S T

I 5 #.1.659—~1.680(+0.004.—0.006),

AT F 4 :0.015~0.021,

DCCIEE  HE . 55 2L,

ANl LGS 410 nm, 441 nm. 462 nm 550 AT
IR Ay SO IR 0 R SRS IR R 2 LR S Y

38



LA GHE P 20 Y X H B 2 A 5 AR 21 2 AT Y
FEEE G oE RN 3 AR RN
5.1.27.4 {L{eab B, AH .

5.1.28

5.1.28.1

ERA

H W Z PR Kyanite,

5.1.28.2 WA . EHA.
5.1.28.3  H&MERR .
fh2z 1A AL SIO. w1 & Cr.Fe.Ca Mg . Ti %0 %,

i RS il AR

b
fife

FERME . EfT Chi . 4~5; B H CHi b M .6—~7.

i

fil R R,
a7 P R AR B LA A

G VR SRR W,
7 BIE
B 45 A R P

Ff:3.68(+0.01,—0.12)g/cm’.

FEPERRAE AR ¥ iR — R & . OB EE.
L o8 P Jo TR NS
I #F #.1.716~1.731(+0.004) .
AT AT #.0.012~0.017,
PECIES U . 55 .40 5k . TG
SR A] OLGIE 435 nm 445 nm W YT .
BRGSO R P A i 3L R
ZLAN I - P20 AR DO BE B A R AR £0 A A
R IR G2 0L Al AR 2

5.1.28.4 {1k ab A .
A b 3B R A T LI A A AN ) L 2 A LB (0] a7 T VB Ak AR U W & A

W R KA AT W E T RO S TR E A A E R FelE b ] WA ; £0 A 15 i aak nT
UL, 70 JEL 0 R R 20 0 e W33 A 5 e S BER Ao T (A 58 A1 e S IR AN ) T IR 82 s S W o Af

7T

5.1.29 &RA

9.1.29.1

e 24 B Apophyllite.

5.1.29.2 W ¥r. mldf.
5.1.29.3  #E.
a4y KCa, Si. O, (F. OH) - 8H. O,

=
gh

il

ﬁﬁ:ﬁﬁ"lﬁﬁin

it Elt
fm VR 2 P FEAR L BCHR  BT T AR AR
(EP v SO N N ) -4 I R

GB/T 16553—2017
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6 FBENTEREERHROLE.

g e,

BEFCAERE . 4~5,

w BF.2.40(40.10)g/em?,

FEVEFFAE AR R TR — 3l . OB E .

Z (o PR E SN

T 55 #.1.535~1.537.

ST 5% . 0.002.

PENCES AU T LR IRE A

O RT DL AN ERAE

i N (e R R N A /TR IR NS o o 4

ZLAN G - v 2r A K H 0 R A R 21 AR U A
5.1.29.4 fi bk .

5.1.30 XI¥EA

5.1.30.1 S A #5: Lazulite,
5.1.30.2 W ¥R KiEA.
5.1.30.3 B RN .
fb2F . MgAl (PO, (OHD .,
Al PR R
an A 2T AR AR AR L R S T SRR U BUIR
B (PR ATN-  E  N S G
6 ELBEGE.
fitf (110 28 B R SE MR, (101 ) A 5¢ 4 i R 5 44 1 3 R I,
FECHERE .5~6,
o FE.3.09(+0.08,—0.01)g/ecm” .
JEPERRAE AR B b A OB E s Bl AR S R A A
Z 0 PEoR B R E S A T
Pr B #.1.612~1.643(L0.005),
AT 44 . 0,031,
LS I,
20 0] LGS  ANFRAE
WO TR 0 P i, o] WA S I 45 & TR SRR 25+ BU% YUk s
ZLAN G A2 S IXCH KW A R IR 210 AR g A
5.1.30.4 {EfbAb# ., AL

5.1.31 HlA

5.1.31.1 3 ¥4 Fr . 1docrase.,
5.1.31.2 W44 . +F1LA.
5.1.31.3  # Bk .

10
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fbF A : Cay Mg, Al (S0, (S, 0;), (OHD, 1] 54 Cu.Fe 50K,
g etk B
A MU AR
an V2T P AR BOE JoR Z AR s AR T S A
it L BRDLE,
fift HoASE e G PR AU,
BELCHEE .6~7.
e B .3.,40(+0,10,—0,15)g/em?,
Sk FRAE AR AR — b & O e ke S ek s s R R R AR S A
EZN N S W= NS I RN SR v N U
7 87 F.1.713~1.718(40.003, —0.013) . S HH~ 1.71.
AT BF 2. 0.001 ~0.012. 5 KA a7 .
DEGMEE  TE .
28 HM] UL YETE 464 nm TR . 528.5 nm 55 W i i
B A - SORCEL R 0 W 1A 5 IR SRR sl bR 544
ZLAN G - th 20 A X BT L A7 SR AE £0 20 A 1
5.1.31.4  {EfbAbE . KA.

5.1.32 #lisaszh

5.1.32.1 & X4 FK: Sinhalite.
5.1.32.2 W24 Fr MR E A .
5.1.32.3 Bk .
fb27 B4 - Mg AIBO, .1 &% Fe 220
25 R AR AR
Al ENY NN R
Al A ) A R AR
i (SRS SRR G i AR SRl TURG S
i P35 =
it B A
FEICH R .6~7,
o FE.3.48(+0.02)g/cm” .
FEHERRAE AR I FAR . L e
Z 0 Mo R
5 #.1.668~1.707(+0.005,—0.003),
AT 5 #.0,036~0.039,
LS . T
e hhnl BLAGHEY - 493 nm. 475 nm. 463 nm. 452 nm WYl
B A R TP i, AR o WA i R B
ZLA GG - 2r A X B840 B 4 RRIE 21 A IRl A
5.1.32.4 LAk 3. R,

4]
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5.1.33 EFEA

5.1.33.1 JE3L 28 Taalleite.,
5.1.33.2 w¥a bk 364 .
5.1.33.3  #FRHE .
fb2F B o MgBeAl O, . 0] & Ca,Fe Mn,Cr 0 E.
A RN AR
dm A 2T S 7 AUE S T RRR .

ok

& (L% I E4 NI - £ 4 G 23 < N T L
y i L R

fit LI T

BECAEEE .89,

o B .3.61(£0.01)g/cm’ .,

JCHERFAE AR By B — Bl di  TOCHE .

E /0N AN PR PR TR (TR 2 O

r 8 F.1.719~1.723(+£0.002),

AT G4 .0.004~0.005,

DTS JC 255 B0,

AN AL UL A FRAE AT 458 nm 55 M iy .

B A TR AR T k.

ZLANEIE - R 2r A XIS TR A FRAR 21 S A
5.1.33.4 {rfcAb 3, Rl .

5.1.34 TEEH

5.1.34.1 B LA FF : Benitoite,
5.1.34.2 W AFR. WEHED .
5.1.34.3  HFs%: R .
fb2# 45 - BaTiSi, O, .
S5 AR - Al AR
T RANTMAR,
ai AR T L ARCER B RE R A 1R
A (RS S U = %52 N B i v L = o s AT U
6 7 B OGRS NG
firt L, — 2 AN 5T i T
FECHERE . 6~7,
e FF.3.68(+0.01.,—0.07)g/cm’ .
FJCPEFRAE BB R, — Rl L IR .
Z 6 . HEOms., SO0, 05, 00,80, 54,5,
fr U #.1.757~1.804,
AT B 3.0,047
12

)
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I MCLEE A - T s R L R T
AN AT IO AN HRAE .
QN S R R RO N TR /R DR s o (2 R S - VB 1T n B AT
ST ARG P D b DXL A AR 2T A i
FFBA P T B8 R (0.044)
5.1.34.4  {CALARFR . R0,

5.1.35 E&A

5.1.35.1 91 ¥ # FK: Barite,
5.1.35.2 W¥ AP £,
5.1.35.3 BB} .
b2 B4 . (Ba. St)S0O, .Ba % HE KT Sr & &,
a5 iR R
di A A AR L A B ] SRR ORI AR AR R S R sl R FLAR LSS AR R S
i (L PR LA NN SN SR R
6 L BEE.
fie  FH.PUYLE SRR,
MEFCHRERE . 3~4,
W B .4.50(+0.10,—0.20)g/cm?,
FJEVERRAE AE R R, — 3R . 1B EHE.
EAN N vt G NS RGN
I 8 #.1.636~1.648(1+0.001, —0.002),
AT R E . 0.012,
PG IEE < A8 UL D8 S MBSO L 55 1 el ik Ak
AT DLAE S AN RRE
BRGSO T e AR AR A,
ARSI R N AR S SR AN G L o
5.1.35.4 {LfbAh 3. R,

5.1.36 XBA

5.1.36.1 Je 3044 : Celestite,
5.1.36.2 #W¥Is bk K.
5.1.36.3  #1REN.
e il : (Sr. Ba)SO, A Sr i KT Ba %1 . 1] & Pb.Ca.Fe FJ0 5 .
a5 SR R
i S L
iR 2 LR BEARCIR AT B AT B RIR CRR VA HER AR A AR v B FLR (AR R AR,
@ RS o R e,
i L RO
LRy
43
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BECCHEJE :3—4.
o B .3.87 g/em” —4.30 g/em? .,

JEHEFFAE AR AR R b R

Z 0 PR 5 RS

I 8 %.1.619~1.637.

AT 5T 4. 0,018,

o JCMEE Ll H G . A B A] i 55 9T,

2O AT UL SGTE AN FRAE

iV R R i N NI TR KR NS o 4

ZLAM G - TP 20 A X B R A FRAE £ AR i
5.1.36.4 {ALAbFE . ALK,

5.1.37 A #A

5.1.37.1 Jx 3L % Pk : Calcite.
5.1.37.2 WA . Hitf.
5.1.37.3 M EMERR .
b2z 41 . CaCO, . 7] 5 Mg Fe Mn 0% .
a5 SR A AR
Al F: oA,

A A L BRI AR

i

it .S MEia, FIL O A RES A, CEENEFR NG .
it EE 5 R

fift . =2 5e 4 B

JEE TG T . 3.

S ¥ .2.70(+£0.05)g/cm®,

FEHERRAE AR A — Bl L B

Z k. R,

Jr 9 #.1.486~1.658,

AT 42 .0.172,

¢ %S - PR B 48, R [ 1T 5

b ] BLYE T ANFRAE

RO AGE A SRR 0 P, AR e, B AU T B A L

ZIAP R . A 2r A K ftg e AR 5 1 % 80 BT SO R AE 21 AW A

SR G RN A AR

5.1.37.4 {L{biab 3.

i o b 3 - TR A al DL 6 5 A AN 4] 22 7 B IR) 5 1 M B Ak w AR - 28 N N B JC K & BRI
M

F MUK A Al DL S L A F OIS EMRE A AT 2 5, e Ab nl LA 5 210 50 5 i I AT
WL i 30 R A 210 S0 W WAL A8 5 T 0 BELR i A CUn 58 b 9 O W4 {3055 ) ml WL %€ s 4 4 A

S RRAL 2. DL A 00 WA AR B, FRAL 0 g s R RO SRR 00 A By R

14
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5.1.38 &HA

5.1.38.1 3L 5 : Axinite.
5.1.38.2 W¥IHM.7F4.
5.1.38.3  # R E .
B2l Ca.(Mn.Fe.Mg), AL B, (S1,0,),0,(OH), .
i . Fhin R,
an A 2 BRCIR A A

fie PP AR
EEICREEE .6~7.,
. .

Ff.3.29(+0,07,—0.03)g/cm’,
JCHEFFAE AR B, A L OB .
Z o MRV R LA
1 9F #.1.678—~1.688(+0.005) .,
AT H . 0.010~0.012,
DETCIES G G I WO A LA,
S Hh 0] LR 412 nm, 466 nm, 492 nm, 512 nm W%,
R AGE Ay R AR 0 WA A, AR e,
ZLANEIE - TR 2r A X 7 A R 21 AR W
5.1.38.4 {Lfbibs, RA.

5.1.39 $#A

5.1.39.1 B3 44 FK . Cassiterite,
5.1.39.2 WA H 4.
5.1.39.3 Mgl .
b2z 4y :SnO, . Al % Fe ,Nb.Ta %0 % .
25 hR A AL A
Fir] U hh A&
i R 20 DU AR L BT
A LR S ST vl L
6 V4 WG PR 20 4 NG PE.
fift I, P2 AN 58 4 fife £
FECHERE . 6~7,
a4 FF.6.95(+0.08)g/cm”®.
JCPEFRAE - AE B A, — 3l B DB
Z {0 M. EDORENE,
1 80 F.1.997~2.093(+0.009.—0.006),
AT % .0.096~0.098,
45
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2 CMES T .
AN AT DL i AN ERAE .
PR ORI T AR A B B L R T ST A .
AN CTE P A A X Sn-O 4k Bl BT B0 FEAE £ A0 W Wiy
FEORME R AR (0.071)

5.1.39.4 b AbHE . AHI.

5.1.40 ®WEEEEA

5.1.40.1  3& 4 PR Amblygonite,
5.1.40.2 APk A .
5.1.40.3  HBF R .
fb2# 143 - (Li, Na) Al (PO, (F, OH),
a5 R A A
it Z:—#HRA.
f AR 2 PR IR E LR R R R R BUR ORI A A
i (RS PR SRG T I - S SN T L
G FELPEDLE.
O R =e (B R SRy VN o N
FEFCHE R .5~6,
W B .3.02(+0.04)g/cm?,
SEHERRAE AR AR . — Rl &, E B Ok
Z o . JoE S A S AR,
I BF #£.1.612~1.636(—0.034),
AT B % .0.020~0.027 JAES KA AT
DECIREE ALY AR B BV S0 I R (G
AT DL AN KRR
B2 R 0 Yk, A S, n] UL S B4 A7 M PR 1) Yz IR 5 4R G R R RR &
F4) Bl EOR Pt i
ZLAN TG - 2L A1 DX LB A G RRAE 21 A IR Y
5.1.40.4 {RAbLAbFE . AR A,

5.1.41 E#A

5.1.41.1 9234 Pk : Dioptase.
5.1.41.2 WA . EWA.
5.1.41.3  #REHEN.
b 4y Cus Sic O » 6HL O,
a5 iR R,
Al F:. AR,
fm R 2 PR R
éil o s A,
i T DROETE

16
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fit M. SdH5E e,

PEE FCAE R . 5.

e B .3.300+20.05)g/cm” .,

FEVEFRAE - AE R B — il . IE e E

Z {0 P55 IR0 5

i 9 % .1.655~1.708(+0.012).

LT 5 .0.051~0.053.

S5 HNA] OGS 550 nm BRI .

1O (- R W R N A/ KSR NS SR iS4 BT /1 T

ZLANGTE 2L o DX H 3% AT R AR £1 S0 W W3
5.1.41.4 {RfbAb . AR A .

5.1.42 A

5.1.42.1 #4 . Euclase,
5.1.42.2 WA EHA.
5.1.42.3  FARME T .
VA4 : BeAlSiO, COH) . 7] 5 Fe .Cr 0% .
Al PR R .
an A =0 4 REAR
B (G R AN - T N TS SR S R R N B R
6 FELBEERDOLEE.
filg  FR. 5 A A
JEE G R RE .7 ~8,
= JE .3.08(+0.04.—0.08)g/cm’ .
FEPEFRRAE AR BT, — R ah , TROETE .
Z 0 M. REEAI . 35O K TR e R Bt
1 85 #.1.652~1.671(+0.006.—0.002),
AT S 4 .0.019~0.020,
DCGMEE . LR,
2 b o] BLAGTEE 168 nm, 455 nm WEWCHT L2 X 21 DA e,
W R Ay SO E T e iR e, @y, ol AT T M4,
ZLAN G - TP 20 A0 DX B A A R AR 21 SRS A
5.1.42.4 fL{bAb 3.
sy HB b 3. TG £ 3 R R SR AR L AR B R

—r,

i

5.1.43 BisRINA

5.1.43.1 3 W 4 Fr . Brazilianite,
5.1.43.2 WA W .
5.1.43.3  #EER .
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:NaAl, (PO, (OH),.
Al AR
i PRI R,
am VR 23 R el T AR
i (NS Th e G Al U v L
e R BEDGEE.
fift B — 2 T B
BEFCHEJE .5~6.
o BE.2.97(+0,03)g/em?,
FEVEFRAE AR B R 3l . IEEE
AR AR I -
9 %.1.602~1.621(+0.003).
AT B %2 .0.019~0,021,
LS TG
PR LG  ANRRAE
B R A SO o S ek A A ol DAL B 4
ZLAN GG 2L o X 55 BN 1 RR AR £0 A R
5.1.43.4 {RAbAbHE . AR A .

—_—
i
Im <k

> 5

e

i
sl
=

5.1.44 FEHE

5.1.44.1 T 2 FF : Danburite.
5.1.44.2 WA PR FEE N
5.1.44.3 M BEERRT .
b2 /4y Cal, (Si0), ), .
25 AR L AR A
Al R AR
AR ) PR R AR e R HURECRUCIRE SR

2l EPN- O RO A O Y s 4 I S
it L B ETE IR BT

fit M, — A GE A

JRE TG B .7 .

o FE.3.0004+0.03)g/cm” .

FEHERRAE AR AR Rl E s e E
EN U ¢ PN TR UNTTR -

5 #.1.630~1.636(-£0.003),
AT B 4. 0.006,
g EARLE S TR RS B I PO E B T,
22 hhnf DL . HE8enl L 580 nm Ak RO Y%
AN (s R (R N7 NI /KSR NG B i
ZLAR G - P20 A0 DX HBE B R AR 21 A
5.1.44.4 {ALALBE . AR AT,

18
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5.1.45 A

5.1.45.1 3L 4, % : Phenakite.
5.1.45.2 WM wERAG, L AR A,
5.1.45.3  #F R T .
B2 A Be, SiO, . Al & Mg . Ca Al Na FI0E .
i R JimAR.
i VA 2 P 2 A B2 A 5 A 1 R i A R AR e R AR S S A

y i L IR

fit . —H S — AT e,
Efﬁﬁﬁﬁﬂmgn

o J#.2.95(4+0.05)g/em?,

JCHERFAE AR B B — Bl dd » IEDCHE .
Z o M.y E v, B
1 B F.1.654~1.670(+0.026, —0.004),
AT S48, 0,016,
EROLI IS, o P N 1
5/ O W L O LN T R N TN S o N &3 1 3 R U A T
ZLAM G 20 Ah X 2 RE A FEAE 20 A0 e i 7
5.1.45.4 AL Ab 3, AR

5.1.46 EHA

5.1.46.1 HAFR: Hauyne,
5.1.46.2 WA FR .
5.1.46.3  BrRLERR .
fb2# 18 43« Na, Ca, (AISIO, ), (SO, ), .
25 AR Al A
Al A 3T
an A T 0 A AR AR R RDRR
g LR VESRSREA VKSR,
& BT,
fie PR {110) PR PR,
FECBEBE .5.5~6,
gt BE.2.42 g/em” ~2.50 g/em’ .
S RROE  E A
% (o ..
#r 8 % .1.496~1.505,
PYE TR S T
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9 JCMES AL« A [R] B 2 09 1858 21 08, 92 516 o ok J3E2 Bt 200 €0 1) 0 9% 1171 9 5353

FE: 5918 2L 9t BEE .

S al LT - 6. 600 nm BRI WO .

)N

AR LR AR B Tan . AT B

ZLAR S0 - 200 DX H R T A RE AR ZL SR A
5.1.46.4 {LfbAb 3. oRAT.

5.1.47 AW

5.1.47.1
5.1.47.2

e A4 B Sphalerite,
W2 55 N FEN .

5.1.47.3 B RHE T .
=2 B« ZnS B ILER VBE VB8 VB LR LIS S T [A] RR AP BT L LB VR SE T nY PIL TR

i

th
firt

W

o

LT

He AR
EN W 5

Ry 5 %

PGS

AW . FEE BRI
firs JT AR
R T A
v A 2T A o AT 28 55t i DR s 3 R 22T b T R S ST 2 R TE | TR VR R R A TA) B
0 SRR A AR RO BUR B S  A R DDA 28 Y Dy 4 ok XL A 2R R

i

o

AA

OB B 2RO B T SRR A 2 W R, A EY N R S R

{0 Bt 05 5 BH 2 = W] A9 TN BE A 52 00 o, ek, ¢ MR AL B il SR AL

4 WGP 22 4 W G Bl Fe R Z M98 .
H .
5 FC R .
B .
B
TG

fir o 5.
.

(110} 58 4= 17 L
3.5~4,
3.9 g/em® ~4.1 g/em’ , FEER T B A3 Iy FEAR

WM 2,369, B & Fe I 21T K,

o B RG LD R A 2R FE R A] R W

26 S Al L SG3E . B 651 nm.667 nm.690 nm W
R a7
LLAN G
T 5RO AR - B HR AR
VR T (A EAR 90 (0.156)
5.1.47.4 {fbabB, RA .

5.2 XHAEA

5.2.1

2.2.1.1

.-'ﬂ.‘*-.-__;l'

ol

352

RELA TP XA 2. (AT
UL 2L Fh DX EL TR B 4 ik 41 7 IR WAL Tl

i W4 B Feicui. Jadeite,
5.2.1.2 WH¥CHA)AFR . T8l 8 ul b 58 T A Al B, BN S R RE A (s L BN RS A ) ZH R 1T

D EAINA KA BT



GB/T 16553—2017

5.2.1.3  FFEMA R .

b2 Ay 8 E . NaAlSL O, 7 %4 Cr.Fe.Ca. Mg . Mn.,V.Ti HILE.

g5 oA A PR SR R A YR ORI B R A O B A SE SR

il (PN SRR SR G ENES N WA I SN S AN SN o G

i EE! B RE P RE

fit P R EL 9 2 5E 4 i B R A R al DL R/ ) S B DN O L B R AR

B R .6.5~7,

s Bf.3.34(+0.11.—0.09)g/cm’ .

JEPERRAE AR S 54

Z 0 P ST,

I 8F #.1.666~1.690(+0.020.—0.010) . &S0 %K 1.66.

AT 5 3 SRR

DU VI S I

2R DL 437 nm MRS S B A 2k A 35 3R H 630 nm 660 nm 690 nm W LI,

NG A B VR R TG GRR PR RDIR /R AR S Sh S5 00 | 27 4 s 2 25 0 2 R 4R e 55 4, ™ 9y
(DAY N

ZLAN IS A AN B A CRREE ) Si-O 5 5L A R 20 Bir 3500 $ A 20 A8 W i
iy ISR H 2 872 em 1.2 930 em ', 2 965 cm .3 035 em ' (Jffi) .
3055 em "B AR ZLARX 4 062 em PRI 19— S FRAE 21 AW g Y

IR G2 ROV A HR RN CE L)

5.2.1.4 {iifbabr .

L P R G e RN R CNE S o B L S AN R N N g

B8, SO A K A nT L3R TSR B R TA SRR A5 A . O T D T A 2R . R S R T i
A2 BE AR B B IRV s M B AT O R AR A VB R AN T R R st
Uk (008 S 5 Z0 A0 65 I A T UL 78 SE W R A £1 AW WA Y 5 2 RN A B Cln g5 A1 7 S T
EALTF) T R IH Y o AR

& M AKRKEAETILFEEI G RACES TR EOR Z 5 R nT WA ; 2040 56 35 0 i T
UL FESE ) o T 20 5 W A3 7 5 2 e RS A B Can 5% A0 20 5t S 8 {30 S5 ) W] W 22 78 S ) o Af

ORIV INEC Y G e e USG5 I R R I 2 € 37 vl g T e o= L S S S 8 3 o | ol
GJuphal g E R0 ; B Al WOGTE af W5 5 (g Eh de e, 2200l DL A I 650 nm
W)

Fisi [ N e & ] BB 1111 o B S o B T IR O e S T BTV S R A o g e | E AL~
T I 0] O B2 R A1 0%

5.2.2 ®E

5.2.2.1 WXL A FR:Nephrite, Hetian Yu,
5.2.2.2 WY Caf) 2R BB &N A L PHE A 4 6.
5.2.2.3 MM .
fb2F W41 . Ca, (Mg, Fe):Sii O, (OH)., .,
iR E I GIR R MR E S

ol



GB/T 16553—2017

g fALRERS EESR OO CRTFA.

5.2.2

2.2.3

5.2.3
5.2.3
5.2.3

SESENSEN Ry S LR
RS A VAN I S
T AT TR EME L 20,
HE R ELA,
ek KB ERACTEGASR) .
L. S5l ElEo,
mEHHE) SE R EEEHA.

G T B CTE R G IR e

fit P 37 DN A 5L 2 5 4 i B AR 0 A R AN DL

BEECAHEE .6~6.5.

w BF.2.95(+40.15,—0.05)g/cm?,

JEPEFFAE AR K R 54

Z O M Ea AT,

Ifr 57 2 .1.606~1.632(+0.009, —0.006) ., &% K 1.60~1.61,

AT 3 3 ARG AR AN T

AL -

FART DLSETE  ANFRAE

i)/ QA e S i R AR K I TR RS N

2L AT LD MR I B Si-O 55 3 A 4@ 20 B 2000 45 1E 20 2 e ok L B BE T IX B OH 4é 3l T 2L
Y 4R T 21 S W 3

Fr IR G2 RN - Al HR 2

A4 LAt B

b1k WK R AE T WRIETE R EGEES TR EAAZER . b v WA 5 20 70 58 3% I 34 nT
UL 5 3 ) R AE 20 A WS 47 5 % 6 B a0 A (U 58 098 56 I B8 A 550 ml 2L 9 L4 3 A1 R
AL A O B PV e] A AT

gu o b P BEAREER A AT G 40 L SRR Y RO £ B L B AR, UK AR A n] BLEE T A A
22T ZL P b Bt Ta) B 2 1 1M1 B Ak B AR 5 IS VR SR AR TR L LR Al 5| R R ER 8 5 28 79 R 5%
JC/K &R A5 R B ] 4 (0 s B4 A AT A 2% Cln XREF 55 ) GE KGN 2] 2 sk v Y 40 2k o0 & (4N
Ph %),

!

0 LA PR Opal,

2 WYEMARR - EAA.
3 PR

k2% 143 Si0, » nH, 0,

45 mn PR Al R BUAR

il SRR LT N
168,72 2 BT A FR R 1 RRH
B TR W s Rl A TR AR AR L nlRR D R ERTH
B RS20 20 RKTH L nl BR O KRR .
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ot PR E WL

fig FRLC.

JE G B . 5~6,

W B .2.15(+0.08, —0.90)g/cm”®,

FEPERRAE - 35 A L KRR W WL S W8 .

Z B XK.

#r 4 #.1.450(+0.020,—0,080) . KERIA TR 1,37 G0 KA 1.42~1.43,

PYETTR [ v

U S N A R N G i S SN N 2 B R G ST R S I R S
Hofl R e SRR . JC 0 L S El AR, n] A O
SIS vEST N - 3 R ISR 51

S5 50 0] ULSGE L S BRI . 660 nm, 470 nm WE W , Hfih A8 R 1E

IR A - A BRE 52 AN B0 bRl 5 - L B L 2 T 2 22 R AN B i i

ZLA0HGTE P 2L A KRB A R AR £1 AR A

T R G 7 RN < A2 RE AN A IR 000 (s 70

5.2.3.4 {1k Aab 2.

et b # . BCROR A n] DL g A AN Y 5) L 22 B UKD AR S4BT R T 8] BI04 VB Ak R AR

o M HEACEIRL S AR 20 ARG ) DL 7 A e A 20 A W

MR HCCRE A nl DL R OGRS el D T A v B 42 s A A R n] UL R R S £ ARG A 2
FE AW A ] U R 2 R A 0

524 AEEE

5.2.4.1 92 AR Quartzite jade.
5.2.4.2 W¥CEAOARR -AWE, 2T WA, 00l AR = SR .
5.2.4.3  HHREHER .
b7 4 . A ¥ . Si0, . 1] 7% Fe Al ,Mg.Ca,Na, K . Mn Ni,Cr &I0%.
AR B IR S IR CRDIR 25
B (R Y TR NN TGN - W 5 T 4 O = N S
e LR R EEE.
e MG
FEICHEE .6~7,
w B .2.64 g/em® —2.71 g/em® & BRI AR $E L B AT 5K 2,95 g/em’ .
FEPEFRRIE AR BB AE A
Z O Pk S AR,
P 87 #.1.544~1.553, i H o~ 1.54,
AT I 5 AR SR A AT
DENCAGE G s T oA R K],
ARl BLEHE  AFRE s I s A A S 0 B 682 nm. 649 nm MUY .
KRG A R ES 1 3 4 LA
2L SR FE3E - e A X B A gL AR 20 S s A
SR G R AP N
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MR S s Aa R aeEA R TEAT P24 A,
5.2.4.4 fLfbabH.

e b B RS A A DL S A AN 1 5] L 20 e S R B[R] B A P B Ak R S VR RSO .
Ul Al g 4 5k ¢ Ot s S5 A0 AT WS AT UL S (R R e S L 2 A0 ] WO AT UL 650 nm
W W ) 5 28 TN iR 0% T 7K £ B 5 i R 4 4 ] e

B L T RS A T L A A5 R R el e SR A5 i O i D A L . P A R T O
(] 5 B B BB UOGTE 5 1 A B SRR AR R A e A S VRO SO TR L B e el &t
T8 (0,58 56 5 21 40 i I3 1T D 78 B0 R AIE 21 A R G 4 5 G PR b Cln 8 4R Sl
FTE) AW R Y o mARE .

5.2.5 EfE(IDIE/ER)

5.2.5.1 3 L # Ff : Chalcedony.
5.2.5.2 WHCEADAFR: EET YA O] F R ST a8 s,
5.2.5.3 AR,

b2 Ay . A1 % S10, . 7] 7% Fe L Al.Mg.Ca . Na K . Mn . Ni.Cr %0 %,

25 AR PR A AR G R EBOE otk T S ERRR L R el R A AT MR A

Bl (EPE S § DR G
i E  BRDETE = AR 6T
firt M.,

BE[CHEE .57,

0 JE#.2.50 g/em® ~2.77 g/cm®,

JCPERFE AR B8 A 1A,

Z {0 MRS AR,

P 8 . 1.535—1.539, S a h 1.53~1.54,

AU I 3 B S A AT

D¢ G LES G 0 L AT B T I 55 08 A4 B AR (A 00,

Sk A] UL G AN RRAE

IR Ay < B fh L 45 40 &7 e AR &5 4 L A0 ml L D1 ek e O
36 H AR g 2 Ta)o0 B R 26 L e AR & T o AT I ] DL AR A s AR
A A F A Py A RaE I 2 A EV ORCIRES

ZLAM TS P 2D A X B AT e REAE 2T S i

SR e o SR 8 QIR L3 VA A

5.2.5.4 {L{b Ak F .

L L AW B g TR A AP 7 R L

AR/ g < ] ST S o I N 3 Bt BN £ 7 W v 1 R TT R L T SO

& R KE AR W R ROEE S B E O A 255 s AR AT WA 4 L D SR AR
TR DOCEE B EAA 255 205065 0 1 AT WL 75 45 Y R AR 20 4 e Wi 7 5 B
I R 23 BT Can 58 S0 9 S 8430 55wl L2 58 51 A AR A

526 BEUEKRTLG/EMNA/FELIER)

5.2.6.1 34 FR . Silicified Jade,
S|
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5.2.6.2 WH(EAAR:EEZTY MO AAFHLEENA. KEAA ST LE O 55 # ek
W RS Y. R R SR EAVLE S R A S AR RA ST,
5.2.6.3  FFREPPE R .
fheF I8 A1 92 SI0, /] F A B E A A Si0, « H,O; 1] %47 Fe Al .Mg,Ca,Na, K ,Mn ,Ni %0 %,
FEfE AR AL N C.H LG
At (PRGN W Y N AN BN
ARAZF o bR BRLL VR R (SRR,
FEALAR R o 22 0 Aol BREL K R RS
FETEIE . o 1 R T e AR LR
6 PELBCEDLEE W D IR SRR TR R A A e B 22 4O
fift .G,
FE A .5~T7,
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FEHERFE AR B G
Z A M EGEATTN,
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KA 5 4 B G R AN AT
2GS TG
2R AT DLOC T AN ERAE .
N (kSR ESE I TR
AR A AT B 2T AR 25 4 5 ik A A AT B 2T AR 2 kL AT DA Z B YR L e
i 1k S B8 AT DL S B8 v ] IS AR A i
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5.2.6.4 {RALAbIE .
g0 b 3L TR A A DL Gy A AN AT 22 e BB DR B TR] s 3 i P B A B AR s 28 TN R B TS OK £ B
T R T 4
& HREAA WS ERMOCFE S EREAA R REL AT WA 1K B 5 MG
T Ot 2 5 R AR 255 20N I AT DL 7 S AR LT AR W Y s R
G EHZR A3 By Can 58 A 2 SO 22 A5 ) ] L€ 78 114 o5 A RS

i

5.2.7 me4lA
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5.2.7.2 W CHAD AR ML R WY RS0 R E O A A BT SE
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PEFCAERE .2.5—6.

e BF.2.57(+0.23,—0.13)g/em”

FEHEFFAE AR RS

Z S EA R,

I 89F #.1.560~1.570(+0.004.—0.070),
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5.2.7.4 {4k Ak B .
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5.2.8 MWl=E

5.2.8.1 & FF:Dushan Yu,
5.2.8.2 WY CaAOAR . FEV W AR A B A HAH W WA & CFR) N AT,
5.2.8.3 HFHRMERR:
b2 B o7 - Bt 2H B ) AS [w) R 490 1 22 AL
45 AR A SR R L 5 AR EOR POtk
i . H B B 2D e s L RTR A,
pi1 i I ROGTE
i M.,
BECCHERE .67,
T FE.2.70 g/em® ~3.09 g/cm” 0 N 2.90 g/cm’ .
JEPERENE AR B RS
Z B VEAES WA,
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BT 513 L B A AT
D JEMES . LY LIS H MW AL,
AT DL TS - A FRAE
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(=1
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5.2.9.2 W CEA) AR EEZH WA Y S WA . 7] T A OEAA KA RSB A
5.2.9.3  FFRRE R .
fh2E Ay RS A7 . (K. Na), (Ca.Ba,Sr), (Si,0,:), 51,0, (OH.F) « 11H,0,
ZEIRES R AR HUR (SRR RS
At o 88 BE LAl S B UK a0 B B
o FELBERDEE ZERPROETE.
fift PSSR ICE 4 B AR B RS RE R AN DL
BE[CHEJE .56,
o L2.68(+0.10.—0.14) g/cm’ < N AFAS [ 1 25 4k
JEPERHE AR LG
Z M P AESHATTI .
i 8 #.1.550~1.559(+0.002) . Bl B 43 A [ i 28 4k
AT 5 3 R S ARAN T,
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AR LG ANERRAE
WA 2 LT SR 254 - P f i L (R Bk
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5.2.9.4 {1k Ab 3,
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5.2.10 KA E
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FE LG AL . 6.
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Z 0 M SR,
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eI EL . TG,
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5.2.10.4 {LibAbBE . ASHL.
5.2.11 EHEAR

5.2.11.1 3 L 4 Fr : Rhodonite,
5.2.11.2 W¥CAA) AP TET W8S HOFE A .l & A g SRR L st S S A5
5.2.11.3 BB i .
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EATTIE N S ) iR N T G SR N
Al R,
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i EFE! 3P R
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w B .3.50(+40.26.—0.20) g/ cm” « Bl A7 95 7 1 8 0 i PRI .
FEPEREAE AR B, Al AL L O e ar e R O AR B AR A
Z O M EGEATTN,

Pr 90 L EBOFE A :1.733~1.747(+0.010, —0.013) . s ik H hy 173, A & A 3T IL £ 1,54,
AT, 0.011~0,014 ESHEAE] W
KICMEE TG

225 A] DLYGE 0545 nm SE W ICHF L 503 nm W UL

N 0 R TR 7 S S I /R TR T

ZLAPICTE « 20 A X 35 R3O8E A1 1 A £0 5P W s
5.2.11.4 b abFf . ASHI .

5.2.12 PHEHR
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5.2.12.3  #EHER .
fb22 /4. Ca, (Mg, Fe):Sis 0, (OH),,
i AR BIRM SR W& B,
6 ELHUEDORE.
fift ARG H AN UL,
FE AT .5~6,
o FE.3.000+0.10. —0.05)g/em?”,
PR RRIE AR BE A K
Z B PSR AT,
I 85 #.1.614~1.641C10.014) 4 K 1.62~1.64,
AT 533 AR SR A
e %S .,
o8
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22 4] WG 503 nm 55 Ji i
TR K Ay £F AR S5 0 k.
ZLAN G - P20 Ah X BH A AR 21 AR IR 3 A
IR A RN < A IR RO
5.2.12.4 fRALAbFE AR HI.

5.2.13 #®x#A

5.2.13.1 LA FF: Turquoise,
5.2.13.2 WA AR A
5.2.13.3  BARPET .
fb2E 43 . CuAl (PO, (OHD, « 5HL O,
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AT G % SR A AT
DOCRES A . K E 5 e s St WA . .
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TR K AT - B i B 454 RAR 25 78 , B0 Bk 5 L 76 3 I (sl B L 28 (0 I JiRCHR, L BRE s R 2% i
LLAN G - th 2T A e S0 X LR AR 2 148 8 BT SO R AE 20 A I G A LB BE 1 X H OH ik 8h By 8
Y 4 TIE 21 Zh MR i
PSR AW AE R E A S A H 1 731 em " (BiE) .2 850 em " H12 923 em ' (BT AY—
2 R AIE £1 AR W W L PR AR RS SR A s A H 1 510 em ™! (1 609 em ™', 2 872 el
2 930 em™" Y — 4 FRAE L0 AR WA A
5.2.13.4  {ffbibpf.
7T R R A WA REDCES R EN A 2R R ] WA 35 Fo Y o 5 34
B 42 ik w7 B85 BT M 5 20 R 00 1 AT DL S L A R AE 21 A W W 5 O PR A3 B Clin g5 Ak
DN B 55 T L TR I o A AR S
gt b B . RRS A AT DL A5 A AN Y 5] L 2 A LB b AT (R] B3R AT VT PR A R A SR AR AT DS 5 R
IRFEAL A 225,
O R A < BICROKS Ay 22 THT RT UL ff 22 200, 22 20 N 200 0 5 % 5 e R 4B I L 3 1T R R B0
{25 (i XRE %) GEAG I 11 Ah e o0 3 (i 55) & 4 53

5.2.14 B&A

5.2.14,1 I W Fr . Lapis Lazuli.
5.2.14.2 WA A FET W M ESA0.00 5 HFA . A smekw fs a0 S EEA,
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=B AN AT,

5.2.14.3 B fHE R .
fb2E 48« 441 (NaCa), (AISIO ), (SO, . Cl. S, .
SRS A AR S A S RIR (PO AR SR

Bt P ERMSOE FIECQ, N AW Ok, |00 A, S A (00FE M A AR
(21

i 7 T RO B RROGEE .

fit AR S GEE AL

BE[CHEJE .5~6,

o B .2.75(+0.25)g/cm’ .

FEPERFAE A

= LN P T

1 8 FEE N 1S0AMKEE A .0k 1,67,

AT 5 5. T

e NCES A A RR] R (oot ik . s B B e g (a,

AR AT DL T AN FRAE

R K2 BRI ES W . i ik,

LLANGTE AL AP X B 4 A R IR LD S i AT

FEok e . AR E s PR A m.

5.2.14.4 {4t ¥y .

7T YR CROKE A ] WL AR S A R ADGIFE S B RO A 255 so Ak n] W0 5 21 A8 O i A]
UL FE S RO 21 W 7 5 R o BESR A r CUn 5 719 ST 5 56 ) W UL %5 5 JEL 3y 4 A AR
Ao A su Iy O b PR HE o] A AT L

Q0 b . B ROR A AT DL 0 A A S A 22 A BB R B[R] B3R TR VT e Ak A 5 28 R B G OK U RE
SR T P S AT IR S R AR R A E R

5.2.15 FfLEHRA

5.2.15.1 3L 44 FF : Malachite,
5.2.15.2 #¥ICHa) AF . fLEA,
5.2.15.3 M RMERT .
b2 R A . Cu, COL (OHD, .
SERRE REEGE.E 2R TR EES K,
i o B S R G E . F A R
6 FEEOLE R GE.
fie PG UOEE AL
FE PG . 3.5~4,
W B .3.95(+0.15.—0.70)g/cm?,
FErERRIE AE R AR AR
Z o PEAESEA R,
i 8 #.1.655~1.909,
AT 53 R SR A
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2 CULES TG

AN AT IO AN HRAE .

R A A 2 45007 B o )0 J2 0K 4 3 o i S 2T 4 R 4 3

AT - e SN X B AL AR A e E AT SR A Y

5.2.15.4 {iL{bAb i .
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5.2.36.4 {LfLAbHg.
e 0 b B R RORS A AT DL 5, o A AN Y 5 2 A BB OB B 0] B 2 1 M1 B Ah AR IR VR SR AL T
e RL ] R AR IR Ut 28 Y R S 0K B SEIE A R T
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PRV IBL Y ) G i ST BN ER - - 1R R A (R o S SR S B W il A Y = X T P RS2 0 o
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It A O S 2 R A U

o b B . JHRRE A a6 AT AN Y 5) 22 A R R B (R) B2 G e e A AR S VAN
Qe nf 5] B R IR SO0 ; Z PN B 0 /K £ BE 55 1 390 B K ) 4562 s o 2 0 ik S 4 A A I

54
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54 AI=EHR

SHEA

5.4.1.1 TP Synthetic Diamond.
5.4.1.2 HE2AFR. RSN A .
5.4.1.3  BERHE R .

fFE sy . CoAl % NUB.H.Si.Ni ¥ s#Ir®.
25 IR S A
i . HHiamAR,
R TP R TR S RS A CRTFR HPHT J s A 2 8 Nk {111} 532 5 K100}
A SR it i o R AR B R AR R 2 T s SOMT I BE S RS A CIRTRR
CVD & ME A ek (1000 & & (11T AN L10 AR F .
i (SIS VR R S A S
i\ T A W
e HEL PR,
fEFCRERE . 10,
izt FF.3.52(+0.01)g/em®,
YEHERFAE - HY FiR . CVD & 8Os 4% W55 3156
i1 97 F.2.417,
AT 5% T
DECIREE A HPHT & a3 S5 1. CVD & el 7 5 5548 5 10, 55 8 et al 45 1
M- HPHT MO FELEMMORE O BHO 00 A% A8, 804
Y. CVD & BRSS9 1 8 (0 L 55 s ek ol 1 Pk 3 % 4 I 28 6 5m 1Kk .
AN WLOGIE . # 8 HPHT & AUEY A 550 nm 2850 I W2 002 3 1 o o 60 5 &Y A 8 B nl W 270 nm

IR W
KA . HPHT & LA A ED o) UL 4 T8 4o (8 5L 25 55 R A0 A Y sS4, 5 A 1 IR &) Ry ) 2 7
w6 s CVD & i8S A N A I SR A,

LLAMGIE . S A A REWEAT T 1 500 em ' ~2 680 ecm ™' 2ZH), B C—C BEE 3h BY BUAY RRAF 21 4 g
Wz gy A T 2 030 em™'.2 160 em™ ' M 2 350 em 'S4, HPHT &5 A £
Fh bR HPHT Sl ctadia b lasillat IbARLHPHT S EEASANID
B, CVD Gt BN a8, S5 el B in AU 2 T b B A A 1 B,

Fir OGRS A AR AR R 1 332 em L

JeFR OGS (PL)  HPHT 4 &k A £ H i Ni 8 08 5 20 &b i, (R GRED &1 T % el W,
883.2 nm,884.9 nm KM IE, CVD & WA 2 B 5 [0SV ]k fE A7 oY & 6% . KR
(G EDFEMF TR 0L 737.6 nm,737.9 nm % 5600

RS . B R % ol B B e AN BB AT T HPHT & iidh A 2 28 94 K 4y KR E . A ) A &
X EAEE R DN CVD Sl E A 2201 FEL0 i st el G ESFE A, o] W54
KA RN AL,

5.4.1.4 {LibAb 3.
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AJ 3 sk 4 PR A B CRT B AR B s HPHT A 3155 T B sUE & sl A 1 3

542 BRILEA

5.4.2.1 3 2 B Synthetic Ruby,
5.4.2.2 MEZFR. G N E.
5.4.2.3 MRMER .

e ar c AL O, 7 Cr FonE I E R 3234 7] # Pb.Pt.Ni.W.La.Mo.Fe, V. Ti % Bh#5 7 1 4 .
KT Ca As K FI0CE .,

SN AR < b AR
FIF] R TRk,
an A 2T VR R R B R i s 2 AR s R AR

G IR OCIE R W NIDEE.

filt MG,

e PGS .9,

o FE.4.00(+0.05)g/cm’ .

JCYEFRFAE ARSI, — Bl dh . T E .

EZN U LT S AN S AN

i &5F #.1.762~1.770(+ 0,009, —0,005),

KT 5 %€ .0,008~0.010,

DGR AS UL o LR 20 Ja Ul . P R0 L ZL RO EL L B

LHh A LGS 694 nm, 692 nm, 668 nm, 659 nm WYL IE, 620 nm~540 nm ML . 476 nm,
475 nm,468 nm W, 5500 KR,

B A 4 ik SO OB AR R AL
B 50 B AR e s i 2 = AIE Nt 8 B R O ROR s,
KO LW R AR L O 2O E R 0008 I A0 20 R e R sl g TR A A

ZLAREE P Z0AN W) E e ALLO 4@ 20 By B0 3R AE 20 0 M i 7 5 K IR 5 B AL % A 72 5 BB A IX
Chn OH . 8™t M S LG 5 R A A ER.

FEUR SR B YB3 .

5.4.2.4 ALAGKEIR . KA,

543 AREEA

5.4.3.1 T LA PR :Synthetic Sapphire.
5.4.3.2 MEATR .G HNIE.
5.4.3.3 R .

56

b ALOL A& Fe TiCr.V L E L
a5 mnR A A AR
Al F:HohA,
an VR 2 VE ke BUE B R BRI KRR B
il L sk R OB /) B LA,
it i BCRDLTE .



g B
JiE I il 3 .
wo .

FeAE R AL -
E R
Iro4F =,
RT3 4
2 M %S
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i‘ln
9-\:

4,000(+0,10,—0.05)g/em” .

ARE AL Tl BOBE.
1.762~1.770(+0.009. —0.005) .
0.008~0,010,

RS S WL TR AL L LA S S

a5 R L AL

s LR S ML SEAR LS TR TR NN
(RS TRFE S ST EAN

T LES O,

AP EIRELE,

RO ALILOGTE - 8 6 0, Bh R S U A AT 450 nmo 55 TR

[/ N L

ARSI

£ 45,530 nm, 687 nm W%,

W 450 00 .690 nm MR, 650 nm. 670 nm ML I .580 nm~510 nm %8 W W H
A 474 nm Wi

Wk B AR S A, RIG R R .

B4 300 3 48 20 AR IR SO 20 s BROIR RIGE IR Bh B R ik iy N I =M e TE AR
K ke AR e A . e w e E R OEE 2 FUIR R ST IR A
e IR v AL-O 3R 30 B 3000 B AE 21 S0 W W 5 A G A iU A R REMAT X
(an OH w1k 7 55) B 2L MR g w7 5 RN E A1 257 .

TR G2 R B OGRON AR s A IR R (2 L)
5.4.3.4 {LAbAb B A,

5.4.4 HSRHEBE

5.4.4.1 ﬁiﬁﬁﬁ:ﬁ}mlhelic Emerald.
5.4.4.2 FHEAAFR G SR A
5.4.4.3 #EMER .

o= B -

L ",
G i
fi L
JE P .
i iz
Z o k.
o %,

Be, AL S, O . 75 Cr ZF L &,

dn A

Al A ST VL B S R S O R KGR A Btk
RESR AT ES I g S

R OC
A SE R,

7.5~8.

2.65 g/em® ~2.73 g/em”

AE BB — Rl dd . ROETE .

iHH . 1.561—1.568(BhER L) ak 1,566~ 1.578 (/KM



GB/T 16553—2017

KT 5% Gl H 0,003 ~0.004 CHIE 535 88 0.005~0.006 GR#GE) |
o JCIREE 55 F L L0 el T 0 ISP B i) L rp A AT 0 CIE o) 5 I A 03 7 R AR R e e ke
S8 8T DG L B IS A AR AR EL 427 nm 800 W Wi g A L e IR WA [R) R SR AH B 2
FICR A A - W4 R0 - B4 00 R s (I 2R AR A I 2 /NP0 B0 e B s BE B SRR B A R AT
A
KB TR AR CET SR O RE B A AR R T AR I AR BRI AR I B B A
LR NN R DR NI TR S T N G B N N ORI i KR N =0 LR VR DR N
A B2, oA 0 A0 2 T AR O B 2H 2 L BUTORS A AT L 2 1 bR 4 23 . i i
WA ZZ AN G.
CLARCHE P e S XS A S-O S5 3 PR 3l e 200 45 1E 20 A W s A7 5 Bk 05k G ol B 2
TETREM X JC OH 4k 30 By 250y % 1 £1 S W i3k 7 5 7K 3835 5 ol fH B 2% 7 1 RE M1 IX (il
OH #6355 i a sbg Y iy 5 KRR B G 25 .
5.4.4.4 {EALAEFR . ACHI.

5.5 SHR&ZEA

5.4.5.1 L AFR.Synthetic Berly,
5.4.5.2 MAEAFR. ARG
5.4.5.3 BRI
b= N - Be ALSL O 8% Mn Fe Ni.Cu.Zn.Ga #l Rb. 2l 8 &A% Ti.Cr.
Zh R A A iR,
i FioANHMhR,
an T 204« B 5 2R SRR R AR AR
B 20 52 B R EE S
bi i RO
filt .2 A 5E A fil 2
FE A EE . 7.5~8,
w5 BE.2.65 g/em®—2.73 g/cm?
YRR AR R B, — Bl dn, O
ERUNR S ARUNY B i EANS- SAREAN- SUNTIN i dNEAN--
1 OF RN 1,568~ 1572 Mk ek 1.575~1.581 0K L) .
AT 5T 42 .l 5 R 0,004 ~0.006,
wGIES . G,
Se bk WL YEE . B 585 nm., 560 nm W IE 545 nm WU 530 nm, 500 nm 59 WU HF L 435 nm—
165 nm TE WA
JOC IR A« Bl R 70034 o B4 300 B A ot 200K L R AT B 2 /NG00 B0 4 v RE R A IR B AT RS A
A
AL RO AR KRB ETIR IR B A AR & IR, e edh i R AT SR U
Y AR B A T A7 IR AR LR
ZLAP TS 20N IR B b A Si-O 45 358 A 4 5 I 3O F5 Ak 210 20 W Wik 5 Bl 4 0 32 B B aFE A
TEH R A X 0 OH ik sl v 3500 R A5 20 20 W05 i 4 5 K IG5 & il b A 78 B e ] X Can
OH & {6351 55) B 21 Sh W s 7 5 RIR SR A A 2 57
58
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5.4.5.4 {ALALFR . ACHI .
546 BHREZREA

5.4.6.1 2 L2 FK:Synthetic Chrysoberyl,
5.4.6.2 HHEZFK. GHREEEA.
5.4.6.3 M RME R
22858 : BeAL O 5 ] 3 Cr Fe S5 UE
g iR A,
Al AT R,

HLL NS RSP TR N TR % N
gt @R ETPAE S RS RO REHR GO,
6 L BEDERE.
e .k,

BE [ .8~9,

w J#.3.73(+0.02)g/cm’ .

FEPERFE AR B A, AL L TE R

Z 0 P AR, T A AT

1 55 F.1.746~1.755(+0.004, —0.006),

AT 53 :0.008~0.010.

2GS A T
RN GRS R oy S

SR UGS EH A A H 445 nm T

B R A - BhIE FA R, B = /A NI e A .

YLAN IS P AN K B 8 A Be-O Fl AL-O 4k 3h B B0 R 1E 20 bR W Aty s Sl e S A TE
T HE A XY ZL MBSO 5 R IR a1 A 227

5.4.6.4 {LACALFR . A,

547 SRTHA

5.4.7.1 LA FR.Synthetic Alexandrite,
5.4.7.2 MEIAARR GBI AT
5.4.7.3  #RME L
fb2z W4 . BeAlL O,
Al N N E
an A T 4 L R AR
it e HETERSA. M TEBROERa6,
6 FBEDLEE W S NDEE.
fift L
JEE [C A BE . 8.5,
i FF.3.73(+0.02)g/cm’ .

89
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JOPERFAE - AR 2y B Al . D .

Z | PE.om SR,

1 8 #.:1.746~1.755(+0.004. —0.006) .

AT 3. 0.008~0.010,

P U - X B A L

2 AR LGS 680 nm 678 nm SR YL IE . 665 nm. 655 nm 1 645 nm 53 W 580 nm. 630 nm
ZE AU o476 nm. 473 nm. 468 nm 55 008 L 20 K,

TS« WA )ik - 20 R iR R AR IS ) . & @0 i AT AR R AL
P fr iR R Tl AR AL
DX A M 05 2 A0 L T S 5 R

LLANGIE e A IX B 4 5 0D Be-O I ALLO & 3 BT B89 55 1E 20 50 W i3 47 5 45 028 £ 7E T RE
AT X ZE RS 35 5 R IR a i A 25 5 .

Yo SR OG- RN < A (0 RN L A IR

5.4.7.4 fLACALFR . A,

548 gHRX®EA

5.4.8.1 H<L#FF . Synthetic Spinel,
5.4.8.2 MELZAFR. G A M.
5.4.8.3 MR,
b5 g - MgAL Oy Horpr AL O, JMgO B E@— gy 2.5 + 1 A&k 4+ TR B A AL O,
MgO BYLE® 2 12 1) ;0] 7% Fe,Co,Cr SFI0 % .

g5 SR B,
i EAE T N R T e S
i A 2 P AN B AR
] .0t REBEWE R ERE AL AT EA).
¥t ECBEOLEE.
fit HLE.
JEE[CREBE .8,

2 BF.3.64(4+0.02,—0.12)g/cm’ .
YEPERFAE B B B B B OCPE (ks e A2 ) |

% fﬁ. H:-'E
B L 1.728(+0.012,—0.008) s BB 3L . 1.719(4+0.003) .,
AT AT TG,

DCOGMES OB I U E s 20 U . 55 om0 W .
RS S-S E T PN i EARE AN 5 T8 FY L N N %2 R N AR R AN
S NN g S SN I P N Te 5 1 S IS 1ol P g - T
ER CNPR T T P LN
ARG I L S AN ML S EANS TF U B AN N £ AN

42 b nf OGS 21 . 688 nm WEUCIE . 695 nm WL WHF . 680~690 nm WL,
AR . 525~660 nm WULCH 690 nm W .
WA (I 44 455 nm WL ,515~560 nm WA .650~680 nm 55 WYY .

a0



JKEE 590 nm MY T . 640 nm MYTAF . 550~560 nm 55 W WA .
0 . 640—T700 nm 58 0 W7 .
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R . 550 nm I 570 —~600 nm 9B WA . 625 —~650 nm WU T .

VLR D425 nm AR .
QN (R AR S B ARV R a2 VU5 8 o L4 G W
Bhig w0k v s BhiE w2k ek m et 2 mE R

ZLAN G « Bl ks 3 5 2R a0 740 20K B2 d 40 R 20 RS Ay L JE 4 38 5 IR dm A TR IR ALK

WL AR WS 7 5 K IRR A A 225+ .
SR P ey QITARE N S5 ST

5.4.8.4 {LALALFR . A%,

5.4.9 & HEGH

5.4.9.1

i
G
fift

P A4 FR . Synthetic Opal,

5.4.9.2 MEAIR.SHEN/.

5.4.9.3 MR .
b2 W 43« S10,

S = s
TR N

* nH, O,
AR

(PRSI N W

P BLRDOLE B AR OLE.
L W

i £ B
%o
HobERSE
z 5
T

4,0 —6,

:1.97 g/em” —2.20 g/em’ .
WA B RS ETE G .

o

1. 43~1.47,
WEES I
OGS : VAR B TPS BE F E w0 R 08 e, BB E D6 BwEG.
SR R TG R 55 B 0 AR R OG

Al UGS TG

IR

FIR RS A 74 2 (0 B 5 PR DR 35 4 i) 2 5 0 ORI L 1 B B oA T g R B s AR B B R G
ZLANGTE P EL M X R P A B AR ZE SRS 7 5 5 R AR ' RE T ORI 21 71 DX 2 5 9 I A 4

Ik a0 B SRR 2 S R i S R AR BRI A 2= 57 .
SRZ ) ey QTR 0 s AN

5.4.9.4 LAk b HE SR,

2.4.10

5.4.10.1

B ALK A

g1 W24 F7: Synthetic Quartz,
5.4.10.2 B ELAFR B BUK A .
5.4.10.3 BB .

oo A1 - Si0, .

45 an R n R

91
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i E Ny E
e A 2 A 2 7S D AR A A 5 TR 5L I B A 7 A

B B B R KRR T € CR R K R R B
T BIIEE
K

B

JEE B BE . 7.
¥ .2.66(+0.03,—0.02)g/cm”,
FEPEFRAE AR B TR T dh . E e
EANR G ¢ P IS R GRT(TR =
fr 4 F.1.544~1.553,
AT 4 %2 . 0,009,
DI U |- vER TR | B VESE I
SO HNR] LG ARERIE . B 8,640 nm, 650 nm WA 550 nm. 190 nm~500 nm W .
B R A i A R SOOI A TR R (G TR i) B 8y G AT R an i) . B 2208 C5 R il
WA i 2 U P AL L OO (RGBT K )
ZLAN G - TP 20 A DX K SRR £0 58 W W35 717 s oK &G 7 B RE A X i O 4k 3l Bir 30— 41 21 71
e il v 5 RKARK A 57
5.4.10.4 {LfbAb A, A

—

B

5411 SR&LIHA

5.4.11.1 3% L4 Fr:Synthetic Rutile,
5.4.11.2 MEAFR.GNEL A,
5.4.11.3 BRI
fb== i . TiO), .
EATUTY NPT SR il N
i E T R
i VR =) P Bk

it ok wm o e GRS SO,
it e R R T 4 8 .

fift . ARGEA .

FECHIRE .6~7,

e FF.4.26(+0.03,—0.03)g/cm’ .
JCPEFRAE AR AR — Rl as . BB .

Z kR (.5 ik, 0.

Ir 5 #.2.616~2.903,

AT 3 4. 0,287,

%S .,

b al DGR | LIS A E A LF 430 nm LI W,

1 N TR R L WS TR D EE Ve 0 i (= R N I U W

LA T P2 AM s SC K B 21 A R E 20 SR Wl s 47 . B RE B X g 20 b e i il 7 5 KRR 20 A
5



GB/T 16553—2017

TRt . aem (0.330),
5.4.11.4  {L{eAbE A KL,

5.4.12 HERIAFLE

5.4.12.1 £ L 4 Fr . Synthetic Cubic Zirconia,
5.4.12.2  BREAA PR G L T AR ES .
5.4.12.3  MoEHERR .
b2 A ZrO, N CaO 28 Y, O, SR EH k2t cE.

a-HI!LI-’{ﬁ HLI ﬁiu
i N LIITE
Em{jiﬂﬁt&ﬁa

@I @:%ﬂjﬁmﬁti}ﬁ'm%ﬁmﬁaﬂmﬁ'%h%m%%ﬁa
G FERDEE.

fi LG,
J5E PG S . 8.5,

04 B .5.80(+0.200g/cm?’,
JEPEFRFAE - ¥ A
EZ LK i P v
87 #£.2.150(-+0.030),
AT TG,
DECMEL BT E MR, X6 M. 882, 6 18w S . T 2ol , ol fE o,
AR AL DLGCTE - A FRAE
JIC IR 2 <l W3 i ) O R SR AR AT B R R L RN AR AT DL DT AR e T
YL ARSI - P 2L A IX G Ry T B A B R R £ S e i
TR T 5109 (0.060) ,
5.4.12.4 {LfbAab 3. AR .

5.4.13 HHKEAR

5.4.13.1 LA FR . Synthetic Moissanite.
5.4.13.2 M B2 PR & AU EE A7 .
5.4.13.3 MR .

wﬁﬁ%%w

-Hﬁﬂ"{ﬁ ﬁiu
i AN inR.
Em{jiﬂﬁ:tkﬁﬂ

L . ol iy v 0 R ER N LBk VB SR
b A W EEE

it J.IG.

FEICHEEE .9.25.

i B .3.22(4+0.02)g/cm’ .

SEVERFAL < AR Y B A . — Sl . B 6T

93
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Z o M ARFE.

1 5 #£.2.648~2.691.

AT 524 . 0,043,

PGS L R A

AN A] DLOG i AN ERAE .

A A - R 22 R AR BT S 4 ]

LA CTG 2 A X G R A A 4 TR £ A i A

FEuR PR B . S P g L BRI AT S i N ) 5 48R (0.104) .
5.4.13.4  {L{LAbHE . ACHI .

5.4.14 SHRIEE

5.4.14.1  J LA FF: Synthetic Jadeite,
5.4.14.2 B EI2 PR A £
5.4.14.3  FFBME T
b 27 B 7« NaAlSL, O, s 01 7% Cr,Fe,Ca, Mg, Mn 5ICE .
TR Nl e
Hi (A F- 5 g S
it

fé:ﬁf.%?lﬁfén
fitf LI

ez FF.3.31 g¢/em®—3.37 g/cm’ .

JEPERFE ARy AR 51

Z o PRSI AR,

i B . L E O 1.66.

AT 5 3 SR AT,

DENCIES ALY 55 IEH L H D P R R Bk TR Ak

A0 AL DLOGHE 2L DX AT DL 3 2% W WA 5 BE AN <35 11 MR AL 78 e

B HGEAY  fl Ah 25 O L Rl B 0 1) AT HE A Bl R Z R R A

2L ARG TP EL AN X B Si-O S5 3L A iR 30 Br 801 SRR AE 20 /bW WG . B EEMT KX i OH e 3 By 30 —

LTSRN S R ARG RA E 7
5.4.14.4  {LALALST . A AT,

5.4.15 ANi&E$/4$28 A

5.4.15.1 32 Pr: Yitrium Aluminium Garnet(YAG) .
5.4.15.2 MEAFR NEZE RO,
5.4.15.3 BB .

75 Y AL Oy,

-'J—Iﬁﬂ"{_ﬁl_- ﬂl_l Wn
A FER P
KT HE O

2l (P R LN QT 2 P D BN T4 AN (- W £ 41 (O

94
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fift M.,

JEE [ B B . 8,

i FE.4.50 g/em” ~4.60 g/cm”,

SRR - 3 A

Z M k. L.

P 9 #.1.833(4L0.010),

AT 9 32 . G

PO o . K. x2h . Ba k. t2afa . haf . k.
e SURL R CANTT R ST < S G 3 Y B4 I R 78 Y S EAR

S8 AN Al DLGIE #6023k 35 66 . 600 nm~700 nm 2~ WZ AL

T A A - 3 H L AH DL

ELARGTE 2 Sh XA B2 50 R A RN £ A T S

R R G 27 RO« AR RN

5.4.15.4 fRfbAbHE . KA.

5.4.16 ASELHEMEA

5.4.16.1 T 2 A Fr.Gadolinium Gallium Garnet(GGG)
5.4.16.2 # R PR NEELEE A .
5.4.16.3  BF M
fb2F 4 . Gd, Ga, O, .
28 R A L A
dn A =0 4 Bk

Bl @l A E R A,
ot FELBEEDLEE L ENDEE.
fir .,

FETCIEEE . 6~7.,

z BE.7.05(+0.04,—0.10)g/cm?
Ve FFAE - B R A
% m k.,
I #F 3£.1.970(+0.060),
LR [ N
DECMES R P 2R B,
2] BLGIE AN FEAE
ARG A S — BRI R A A
LA ETE . rh e A X HE A ik L BN A Bk 21 7 W S A
TR PR . AR (0.045)

5.4.16.4 ik Ak 3, %0,

5.4.17 NSk

5.4.17.1 T WA FL.Strontium Titanate,

GB/T 16553—2017
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5.4.17.2  FIRLAA PR N PR .
5.4.17.3  FF bk .
b2z Wl ar : SrTi0),
25 hhR A A A
Al E LN

R 2 e Hek
Eil @.oe s,
i VE RO R 2 4 NG
fit .G,
BE[CHEJE .5~6,

%  PF.5.13(+0.02)g/cm?,
FEPEREE 2 A
Z o k..
897 #.2.400,
AT 4. .
S0 Rl LG AN RRAL
KA A - 2 A 2 B 4 3 Y 25 Rl P AR TG 5 18 L0t
AWy SEA W NP = NG 7 N R AR AN A g o
FERE L . (0 (0.190) .
5.4.17.4  {RfbAbH . KA.

5.4.18 ANisfllsamess

5.4.18.1 L4 FF . Strontium Aluminate Borate,
5.4.18.2 M El 2 FR . i i 50 AR R
5.4.18.3  #BHENT
b2 4. M« N« AL, B.O,. M ¥/ Sr.Mg.Ca,Bali + 48 .N £/ Eu.Dy i H350 &,
0. 1=r=1.
iR AE RIS R 2 R0IR HURE SR
i LR L ES B VEKE.
6 T BOEEE.
e ..
PELCAE L 6.5,
o B .3.20 g/em®~—3.58 g/em? .
FEHERRAE AR SR 54
Z 6 ARSI,
fr A F . R 1.65—1.68,
YT TC0 I S Sis 7 N7 N T B
POCMES I P R S A PR T s Eme e, Himt,
G a] LG TE WA . 450 nm ARG L6 560 nm DL R 2 W 2K (4 . 586 nm 3R,
JICR ARG A 2 0T OREAR B

96



ZLAN G P EL AN X H N S 0 e 19 8 4 Nk 21 S IR T

5.4.18.4 {L{bAbER , A K.
5.4.19 ¥H

5.4.19.1 % 3 2 Fi . Plastic,
5.4.19.2 M B2 P R,
5.4.19.3 R .

oo oy EEMAMICE N CLH. O,

SR R R A

il (ERE-T LU R IR AN o i o O
e L IEPOEEE W IR OLEE.

7 Wl BB B A GE]
fiét ..
FEFCOMERE & N 13,

w B . iEE A 1.05 g/em® ~1.55 g/em?,

P FRAL - ¥ A

O AR 1.46—~1.70,

J{j{{ﬁg‘fﬁi : Jl:

2 TC MBS < PR T4 A Al 7 T S

20T ULE TS « AR

TR G A« SCIEL TBh . 4 R T AR 2 b 2
ZLA 615 - P 0 AP DX SRR AR 21 S W i o
R R VE B - PP 4 A m e £ L A S RO L S T R 5T R

5.4.19.4 AL ab 3, k5.
5.4.20 IHIB

5.4.20.1 =LA Fr:Glass,
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