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W, B FIRIPIEEA, B “XIfA7 , BRI E A .

AR, LR R, )z T AR bR R H it b it AR, R (206D A
WARIEH Tl B BiaFnfl 2y Tl

IR (HgCly) MARTFR, TFEM T TAGR, WA PRt B2y, il
7 g A B At R Eh 45 . AESRL Tk, H 2R A FE R L, SR TR S LA
TP

KRG, BRI R R B ASR TR AT BRI A=z s &
TR
At e it . BRI it R B A It ) AR e 2, VR Rt O A R

RAL T oo AR 6 WSS 1. i, R PEch 80, JiTiE 200.59, & :1t:
Hg h 1.27X10 m, Hg*"H 1.12X 10" "m. /&M KRR, EEmns Tt Bk
RIS 3, RIS — N T RN 1043 eV; 55 - ANH TR HL B AU 18.75 eV, Xl
U e I A 9.22 eV FIURIT 7.57eV IbEER, AR S5 &P & JE 4% A R L A= i A
SRR (AgHg 5% Ag,Hg,~AgsHg) « KB (HgCl) « K4 (AuHg) ].

7E AR T IR E B e A AR — =P & LT — PP alift) HeS, 1 22 (16
Y—EH (HgZnFe) (S) Je—FRhEak. £ TRNEIBILY—R¥HH (CuHg)




12SbS 13 AR KB HeSbsSg, HHTAKREE, FEARE PR ST T WD) A8 T S —
Jeths PRk, SRR BRI R D U,

KRR FR e LIRS &, B bl e B A & @ A T B e pe .

HAR AR ARG &R AR . — IR K&, HeCl, nf LLE T/KmER, H
TR AR VAR EARARS, 1 LA e A s Hb 1 22 W SOt SR 0 AR e RO B e 0, DAL T R PR 1) 3
B R A MRS FAR /N o SRAEHDSE P EE R 0. 08X 10 %, ZEAS[FIZEI K e rp A AR A0 T
FI7E (0.01X107") ~ (0.1X10™") Zful; EARNFERBEPIBE T, KEEWT 0 ITH>
W > &ML, KIS EIREEKIAZL.

FRAE e AT A S AR IIAE - 356 5 P 1] s RURE A FH b o 398w 1) J85 A 0 SR A AR
NGOl
PE, JCHAE pH (EBARKS, FEZ W . Y pH (B i, L3R 06 o 1R W B A F AH Y.
Hh 58

J.4 8 @Y. nR KR, REREREFERK

B R AR, TSR 6.69 g/ e’y FEIGHEE 3, #14 630.5°C, Wi 1580
T, MME, AREREME, EHEMAEIAR SR CRFHRENRT 4.2%) , FEFE NASHAL,
TR, PO Bh 15 KRR & A A ik AL [H] 2 7 B IS

MRS G 2. . 8D Hilka e, HTHEE R, BREFEE4. ik,
TR PR AR S O PE DA K ZE 2 RS . OGS4 . BHAHIECR SR k. malE e 4R
(99.99%) YEMEE. $EMIB AR B WM. FiRB 202 DLACERIN & HAL Y (RS
e BED nHIECE SRS AT, TS BT as At EREREs . LGk, W
MBS ISRy T

B SI B RART 2 . RARBRALER ] Tk 28, R A R T o oA e
AR
AT 3 LR S AN K I B EURE . — A T (RN ) s B 25 )3 ks B ke
WEH . FLSEALEEH AN A= o BB AR A I 2L (UL S AL o BRI A —
PR Kkl BRIR — SR BARR B Yo, T4t

HAr, A= R BHR 28 B =K.

ﬁﬁ%%%%%$%%s%%%vA%ﬁ%oE??ﬁﬂ,E%ilmﬁ,ﬁ¥¥&
1.45X 10
m, 5P Sb’ R 245X 10 m A1 ST h 0.62X 10 m, HBERALZEHANA 3—. 3+, 4+,
5+ BEFIH. A D)L ER LSS O R AL T, RS e R, BN “f 4
JEIG” o WU B B R AP SR AR ALY, B e BT TR R
W,

BRI ERANE T 450 5875P° UL PP 28 OB B, 250k RISRAS B 1 T RETE AR AE,
HERT TP 25 1 (Sb*" L Sb* s AR 48 (Sb) , WATERYI B 1 (Sb°™) MK Y] B T [SbS,]
L [SBS,F . [SbSsF L [SBCIPP . [HS,S4) %5, 1EHAATHILHINE =M (Sb°)
FEARSE E R BT, SO RS B % B AR St M3 AT (R R R AR & B
AT E 7 HNA (SO, RS IERERELE . ARG I R 48 HAL YR
Fh .

BEEEHISE AN 02X 1070, EIREREH Ch 25000)

BRI s RN A, R R MRS, AR ERY) T o e B AR T b A B, AR
KA B, BURBRARA, SO i Sk C B 45 SRR (Pd;Sb) , B 5 i
A BRSO T KA R EE AT, Sb*T 5 Sb ™ HEANBRERE . BB, BERkA . RHK
A, AEEATE T B AR ). BRI B Sb3+, A PR SRiAHIT SR A e A, B
{7 RRAT RS S50 i o . Sb°T IR AR YL et Ut Tht T —uk
P WAMBE S cesh, 1 HANEEAE . JedlBiy . e 5. ME-SET Y (R
W), SSEA S WEeES. BT LRIRE, R Z20 RS M, M m7EHER b 24 1)
frrh, BRRCN IR R TR .

PGB B, B R S, W, ANBEE AR IR B, BEAT R
hn, BRSSREk. SEE TR AL SR 4 A Y B ALY RNGR B ) CANBR R SRR ER



RS o AGIEAGRUR B - SR, ST S ERAE SRR, B, R,
SISV SR

REERAAER AN N TSR % iR 1k Sb (OH)s, B Sby (S04) 3 K AEIER « 2R,
BEBLRERIRAIEE , RRPUKAE, 7EMGREA AT TR RER e SR Bib A, A R
PRAREIEARN IR . A7 IERS SR AGIRIE K “OT IR, Bea 5 WDGRACIER 214 A kik
QUL NI O SV TR



Mt X K

(&

PRI

8. 5. &k. BHNEETY

FK1 BHEETHER
PUTA IR YLLK A== S RSV ﬁ)%%)f%ﬁﬁ
d
B g Wolframite (Fe * Mn)[WO,] 51. 25
Qe Ferberrite Fe[WO0,] 60. 53
e Huebnerite MnLWO,] 60. 72
HAE Scheelite Ca[WOy,] 63. 89
GEISEEEY N Molybdoscheelite Ca[Mo * W], 47.92
GrISEEY Cuproscheelite (Ca * Cu)[WOy,] 52.27
1e Tungstite H,WO, 73. 60
KA Hydrotungstite H,WO, * H,0 68. 66
ke Ferritungstite Fe,05 * WO, * 6H,0 36. 22
B Cuprotungstite Cu,[WO,4](OH), 44. 88
TR Tungstenite WS, 74.19
A Stolzite Pb[WO,] 40. 44
FHASET Chillagite 3Pb[WO,] * Pb[MoO,] 14. 89
R Sanmartinite (Zn * Fe)[WO4] 49.73
xK2 SBHEETHE
PUTH IR YEILAAFR A= RV CREBRESE %
Ly Cassiterite SnO, 78.8
By
B Romarchite SnO 88.1
=Wy Berndtite SnS, 64.9
N Stannite Cu,FeSnS, 27.6
L Herzenbergite SnS 78.7
ey Teallite PbSnS, 30.5
BRI Cylindrite Pb;Sb,Sn,S4 2.5
TR Franckeite PbsSb,Sn;S 4 17.09
TR AT , ,
R Malayaite CaSn[Si104]O 44. 5
K o
. Hydrocassiterite (Sn * Fe)(OH), 62. 2
CBTRH™)
A Canfieldite AggSnS, 10. 1
T w Hemusite CugSnMoSs 13.9
WY Hocartite Ag,FeSnS, 22.9
BN Isostannite Cuy(Zn * Fe)SnS, 31.8
eI Mawsonite CugFe,SnSg 13.7
FIrEN Ottemannite Sn,S; 1.2




# K3 KHMEET YR
DF IR ES &S SR/ 2N GIERBURSE %
H ARk Mercury Hg 100. 00
JRH Cinnabar HgS 86. 20
MRS Metacinnabare HgSe 86. 22
WA Tiemannite HgSe 71.76
AR Coloradoite HgTe 61.12
KE Calomel Hg,Cl, 84.98
FRE Pinchite Hg,C1,0 90. 2
RN Terlinguaite Hg,C1,0 82. 20
isxAN sl Montroydite HgO 92. 61
RARERN Livingstonite HgSb,Sg 21.25
IRENHT Hermesite Cu,o(Hg * Fe * Zn),Sb,S 3 6~17
FK4 HBHEETYER
DF IR HEILAIR =N GEYmRES s %
H 2R Antimony Sb 100. 00
TRy Stibarsen SbAs 61.9
WEERH™ Antimonite Sb,S; 71. 72
R Bournonite PbCuSbS; 24.90
BReran” Skinnerite Cu;SbS; 29. 80
kLR Gudmundite FeSbS 58. 09
M Berthierite FeSb,S0, 5
R Boulangerite Pb,Sb,S 25.90
ERREREn s Jamesonite Pb,FeSbeS 4 35. 39
G H™ Stephanite AgsSbS, 15. 42
KRR Pyrostilprite Ag;SbS, 19. 4
TR Miargyrite AgSbS, 41. 44
WEER T Franckeite PbsSb,Sn;S 4 11.68
iR Livingstonite HgSb,Sg 51. 62
itk Valentinite Sb,05 83. 53
Pk e Stibiconite SbSb,04 (OH)
JTE Senarmontite Sb,0; 83.53
KB Bindheimite Pb,Sb,04(0,0H)
BRES A Romeite Ca,Sb,04




Mt & L
CERMEMTO
5. 5. k. B ARMEERE. TZHEARMEEREN REFRE

L1 $8. #%. k. #0 AKZERE. TZ58K At

L.1.1 $8%FR

BN 1) TR 7 Tk . AR R TRk BRI R, B LERE N E,
S LI 20 g3 s B R T RS i R SCR %, YT I8 e T 2B 1 s, 14
InRERebR AR HKe (Rl 24l SR5TBL.

NG JOERAIEP R . FRAESRE F R PR A T E AN A o 98 A R
SERSAT X VAT, A WA R O R A B R g, 43 il Y VR RS R SR RS B, DA
I INE R VENESREN W ERHESRSE, w (WO3) NoKT 65%, & KRGS 4
Lw (W) >T0%8>65% ] Z/KZIGHBIES IR WM SESRES; miadt—Pai
B =E M [w (WO3) =99.9% ], b (HED B [w (W) =99.9%],

TS KLU TE R AT TRk, 3B S, i R K 3 DAk T SRR (4 DA 9 ik
TR 3. FRIEREY., R CL S0 h M 2 80 IK, t THRARLEL, A%
SR A%, BB TAETEARTE R AR AR . I B SR B R . Sy ik
FHISEEY RV

A R RSB A . L B L B BE. BRL 4 B BHL Bh. R 4.
B B oogE. B, . A R A A, (HUURREEES TR RDi, A ELHEN
R0~ WA A 5y iy i A, SEos AN G, SEmdl i o PR AN 1Y)
HIPERE; KB RIS AR h & A A IR A ) 154k, BH S 5 B 22 (P 3 e RV FH A, 7K 28
FOREH IR A e 5 = AL B IR R PR RN R o KV RS R, s R =
FACERIR . RASRE TR B B B, FVESRETREE. B BN TR U R AN Y
W, FESRE ke, B A IR R A R . ZERIER TR, A A R
WA 2 U ARAEIRES, RS BRI 7 AR T 2R, R A RS R
AT, DA AR = (WA RS 1A 3 [ KR
L.1.2 B8 A
L.1.2.1 BREsEORT 40% LA LR E 80 4, v HEAYAE: SiE s BT
40% A A7, BRARRZ N 41, TEIEN G 22020, A8 E A BUE £ 5] 40% LL AT
Hlr. ARG A, B PWRHPED 775 G fi:

a)  GEN A, WENN A, BAA AR . SEERE R A, R E—
TR AL B

b)  MEEN A, AR AT A B a, — BRI E I —
. MmN A R BOE IR A TR AR AL B

o) MHMEENf1, WIS RN AR G, B, BUh R S R v
B,

& XA A, MECLE SRS RS I, AT IE B R, YRR
B RRl sl A S 4

e) TETAREA, FEkm, SRHIEEARZ, PR A DN T, TRE—Lk] g
FERIHE Ry B RS S AL TR, = S s T (B TR 0N 3% ~10% ) FHEdE ™
CH RN 1% ~2%) , WGRIED ISR S4 10% .

L.1.2.2 BINGE L, DR, 354 . IR M4, — eIy R
WRATAREE . 05U IR MR RO 25 RS o

a)  JERTACFRSE N TR ARG HIOA . B BA. HY. BB Bk 85, HH. RSN,
(i) B IR B 25 [P A5 A & B I H s MR AT A 5 v B R RS 1L « e R Ak, AR
PP & A AN, SR — AN B LA AL A i s

b) ISR M T R AT A A B I S R A, R ER B AR A ik S ek FeO 5 koA Bl oy



o) MR MRy FE R Tk, IXRE A R G, SRR s, RO Sk
I A 5

& PR, — W N JOERES A AR R, BRI DR k. . b, BRL BT
ARV SR, RIS 235 R IscE FH 48
L.1.3 REA

BE ORI RN AR ok R, RE. K. REUEKRLEEE. Har,
MR A BRI A o BRI 1, oA e R L VR PR REAHIE , T EARANEL R K 4>
WA KA AT R AR KRB A0 TR 120 B AR R .

HORN A Gk Zif, T AWM . WH nlEr (gt B A7 A0 B, HAEYT D B ILHT
SRR BCR—IE—IR A Ak . F-1E 5 b AL R v B R, AR A SN s
HLIERE. B E—TFHA . HBRIRRIC R, TFiEERRR .

G IR IR BT KIEFR k.

a) KIEBOR, RORN A BSOS B TR e, BB RIE R RSBk, S AL
WK BHRTIPRR, BREFRRE .

b)) WEE MR R A N B R SRR AR, WA IS P A Bl e 55 T
PR IER . Wk nT ok g, (ARSI, BRAEFfaba A ki, #eR) ZRH.

5 EERT I W A 3 UR I H AV, R IRIECEATIA 90% — 99%, {HAR L
A HRIE
L.1.4 #8% A

BRIIER TR, AL EEARE, REHCRHFE—IRE i, FE—Eik—ri
B TAE, RAP—IRERFE D,

WEET A =R B A0 B, B, B, BRRIUVER 4 BN T
BT R AT

WEERAT S SR A O A o i ve i, 2 HAar B E 0 . B, B,
B ILEN AR R S SIEIRN . B AR A VBRI A0 o0 AR B R I MEIE VR T

B RKCETRALER o, A E N 8% ~18%, K Tik—EAN —IF kS E.

B F IRE A, AR 33% ~46%, EALLIEEET N Y, R TFE—
BRIK—VFIE—FR IR LN FiRE -

AAFEE A, EALERN 63.46% . AT Y E B, Bl A BEBRE. 4
BT, AR R DLEAN TR IUE— L (BRI —0 e iFIE IS TR R5UR
Ut

TR S B A, ARV IR R T A R 2 U R GR, AR TR
HHE )

o

ALERE . AALBRT RSB, R KB A T E R,

TREALIERER [w (Sb) K 6% ~15% 1, FHEIFREE S iE R R e - b Bh. 7
H I BR P
)8l 80% — 81% (F4rik 82%) o By, wl/Ew dhHiE .

fen i SR R RS 2 L 5 A I 7 S5 R v 2 s s v U B A o B AR T E N RS

i A i
JEE R RS MR ORE 86 o RSERIENBE U N2 AL s Al i = A — 86 (BB o &
AACEEA D

199.6%, FHRiEE 1.4/ um~1.6/ um, MBI,

i B ORI AT, AR AR, n e Al IR =R R (R RRAE
B .
bR KB IAAL, ARG Gy, PR i e, #HET T AR M, RO AR
W H— W VI MR LR

WPEER I AN £, RHTE Fik) —FEE (BRIR. Wi —FIEBA R, 2
PRI AEREN . SRS B SR SR . BRI K “ SO SA A k—o B iR 2
BTz,



IR BRI Sh 2 S E A TR BRI RIS, SRR AR SRR AR AT, B ki
HLMRE” IR VRS, SRS I SR s M 1 ey B o R vy ST B Ao i i S B B, T A I e A
4w (Sb) 91%~
93%, w (Pb) 6%~9%].

B PG A BR RN 0 55 R A, SIFIES BRI AR, P KIEREIE R K, 1K
B
L.2 %8, $5. kK. BBV RENRE

L.2.1 $BfETREWRE

RS AR AE R L1 AR L. 2,
F L RGBT ERRE (GB2825—81)

w (WO03) IR (we) AKRT %

i f [ AT

0% S P As Mo | Ca | Mn | Cu Sn | SiO, | Fe | Sb Bi Pb Zn
BHRE-I-3 70 02| 002|006 — | 30| — |o004f008] 40| —[004] 004] 0.04] —
B R -1-2 70 04| 003|008 — | 40[ — 005|010 50| —|0.05[005]005] —
TEHRR-I1-1 68 05 004f 010 — | 50| — | 006|015 70| —[o0.10] 0.10] 0.10] —
RT3 70 04| 003 .05] 0010 03] — |o015{010 30— -] —| — | —
12 70 05 005[ 0.07] 0015 04| — | 020015 30| —| — | — | — | —
AT -1 68 06| 0.10] 0.10] 0.020] 05| — | 025( 020 30| —| — | — | — | —
A HE-1-3 72 021 .03f[002] — | —] 03]001fo001| 1.0] —| — | 002|001 0.02
A HE-1-2 70 031]003[003] — | —] 04]002[002] 1.5 —[ — ]003]0.02]0.03
A HE-1-1 70 041]003[003] — | —]0.5003[003] 20 —[ — | 0.03] 0.03] 0.03
A - 11-3 72 0.4 | 003]0.05]|0010] —| 03|o015]010f 20| 20] 01| — | — 1] —
A - 11-2 70 0.5 0.05] 0.07| 0.015] — | 04 [020]0.15( 3.0 |20]0.1| — | — ] —
A HE-TT-1 70 0.6 | 0.10] 0.10] 0.020] — | 05| 025|020 3.0 |30] 02| — | — —

TE e & 7 HRIRTAR.

TE 2 APRHEAEIE NG AR, %7 TR HERAT

TE 3 R g A ocss, POy Nk A B

VE 42 MR8 R 5 SEABEER L BRI A AR AT

VES: BRI RE S 1 287 i Sb,BiLPb (K28 LR AN IR 45 2 i 11287 i f Fey Sb (K% TR A
PEAS B M, AR T WA L Bl




FzL2 —. ZHRGHEY ERRE (CB 2825—81)

w (W03 B (ws) AKT
I ANT % FH g 2441

% S P As Mo | Ca | Mn | Cu Sn | sio0,
M —g 65 0.710.05[0.15| — [50| — Jo.13]0.20( 7.0 | 434
I 65 0.710.10]0.10[0.05 3.0 — ]0.25]0.20| 5.0 | BFEE. il 494
B — 2 65 0.8 P+ [0.22]0.05]1.0| — [0.35]0.40 | 3.8 | #34f. 5%, WHF& 4 Mt
JIES 65 0.8 As— 020 — [5.0] — — ] 0.40 | — | 8%, WESS
B — 2 65 0.710.05[0.15| — — [ 1.0 ]0.13]0.20 [ 7.0 | &%), B2, WA S bl
s 65 0.710.10[0.10 1 0.05 — | 1.0 ]0.25]0.20 | 5.0 | &34F. 4322, ff &4 fuhdt
Lelsiat 4 65 0.810.05[0.20[005 — [1.0]0.20]0.20]5.0
O 65 0.8 — [o0.20] — — |15 — Jo40| —
1%
B9
[IES
Mmoo
JIIES
S i,

E L Rp =7 FONTRBUA R

TE 20 R g ocss, PO Nk A B

T 35 BT ARy 5 ZERA BN b, Al o A 2% T H i As M R (ks B 205D T
[BLEA

T4 BARYE. B DL MEIRIDRFAE L K G AT .

L.2.2 &0 REWRE
BIREY R AR UE L L. 3
FzL.3 HEW REME (YB736—82)

B (ws) A (ws) AKT
%K m R AT %

% S As Bi Zn Sb Fe
— 2 65 0.4 0.3 0.10 0.4 0.2 5
g 60 0.5 0.4 0.10 0.5 0.3 7
=Y 55 0.6 0.5 0.15 0.6 0.4 9
Sk VY 2% i 50 0.8 0.6 0.15 0.7 0.4 12
T 45 1.0 0.? 0. 20 0.8 0.5 15
N 40 1.2 0.8 0. 20 0.9 0.6 16
L 35 1.5 1.0 0. 30 1.0 0.7 17
J\Z 30 1.5 1.0 0. 30 1.0 0.8 18

— 2 65 1.0 0.4 0.4 0.8 0.4
gt 60 1.5 0.5 0.5 0.9 0.5 7
=Y 55 2.0 1.0 0.6 1.0 0.6 9
o VY2 i 50 2.5 1.5 0.8 1.2 0.7 12
T 45 3.0 2.0 1.0 1.4 0.8 15
N 40 3.5 2.5 1.2 1.6 0.9 16
L 35 4.0 3.5 1.4 1.8 1.0 17
J\Z 30 5.0 4.0 1.5 2.0 1.2 18

WL —REEBAYBRET S, RIS A AT AN AR BB R

TE 2. BRI BN TR, R A Bl .
T3 B EH MRS T BT RS ERAT .




L.2.3 RN RERE

RGN T EAME WK L4 FIZL L.S
FL 4 KWREFRAE (YB 748—70)

s g AR (we) APNTF % FF[w (Se) IANKT %
" 98 0.10
1 97 0.20
2 96 0.40
WL FRYURRI M E 5 mm DAL, Wi PR R R SR, wT ST R R R
VE 2: SRR BRIRAMG 20, W P AR, AT S A T K UGE

FL5

IESEKRENRE (GB 3631—83)

ik (ws) ANT

F (we) AKRT

HA é& %
0,
v Se Fe
99.00 0.050 0.10
. 98.00 0.100 0.10

EE
1 2:

P AHEAN U &

=

77 AR N, DRI AL o A OE Y], L pH (B 2 HURR K PH A Z ZE /N T 0.5

L.2.4 ST REWRE

BRI B AR E WK L6y L7 F1L.8,
F L. 6 WRILERFER tRAE (YB2419—82)

s B (ws) AKT

B il o8 2 & (WB; AN o
’ AS Pb
4 55 0.6 0.15
‘ —& 45 0.6 0.15

A . Z

AR ] — o 0.6 0.1
A 30 0.4 0.15
b 60 0.6 0.15
—& 50 0.6 0.15
Hil A 40 0.4 0.15
o o 30 0.4 0.15
H2% 20 0.2 0.10
AY! 10 0.2 0.10

WL

BB P I S B SR P RS B R L KT 85% .




FzL. 7T REBAEN trHE (YB 2419—82)
* 5 i, % i ('WBO) ANNF Z (we) ANKT %
% As Pb
2R 55 0.6 0.15
. —% 45 0.6 0.15
NAS e .
LRGN = 35 0.4 0.15
Py 2k 30 0.4 0.15
— 60 0.6 0.15
— % 50 0.6 0.15
. — 40 0.4 0.15
=y e
Bk VU %% 30 0.4 0.15
T2k 20 0.2 0.10
Ay 10 0.2 0.10
L WABSR SR SR R RS LAE 15% ~85% WL .
FL.8 SILEAEN P (YB 2419—82)
Zeli (ws) AKT
\ B (ws) AN B
ES il M %X %
%
As Pb
2R 60 0.6 0.2
HOrs i % 50 0.6 0.2
=% 40 0.4 0.15

TE L BEREA o Rk B b AL, R S A R
T 2 BACEET RS B SR TP RSB R ZIEANT 15%.




