


=081

-0

.02

.0r

.68

041 051 L0l 0Ll .06 0L .08 0F LSl
slelewoly 0051 0001 00§
S =N U S .
g ® g ®
LF @ ® Wy ¥ oo
L}
S g2de ° Bes. ot b A i ® ¥y :0
! S 171
, ¥ feES ! AT Py
| L% o 2 K e
W Ju53 ®
oy S
e
EETT m
g ®
Ll < ,
MFES ® Bl 02
YT Il i 4
Rt n & LR R U R
bE e r o
g o | . e G e oy
| B
, m i , W
| = | =k
W g & , EL TN
, ¥ H =
» = | : B ¥HTF
CELEES T TR LR oy
- SR Y
| ®
® e 'on
o ¥ Cmunpn
e . ‘e ® e o y
. °
® ~ &
L ]
L ]
i e 09.
. L ]
U 45 ) - °
® *
N \ <§
¥ \l7/ Ky N
BELy ¥ B8 T FEWDT
041 2061 S0€1L L0l1 .06 0L .08 .06 .58




.0LL 051 L0EL 0Ll .06 .0/ .05 08 LSl
.08l ] —
siIppwory 00S1 0001 005 0 00S
S -
02 A
g m ki
i Luymy e A 23 o YT .0
s K e
’ K G :
Té B E.S » °
“““ , 45w
204 U
! o i Jul
.02 / B . 02
® F) T f ik 42
’ 134 B Y M
ot
4.4 Ny Ay .,
. B W e 5y
A [l e f o € ,,wf.
) 0 UHG WE
; T T e it ¢
v L1 * . - £ 1 0 5
®e { WHF
0r b P " “Jov
L]
. CF .
@ A
.
* -
L ] °
.09 °® e ® oee o 09
- ° L] o
° Ui 5 °ods -
- Qo 'o ® & ° A
o e
s ,
® f .,
A B ne. o . .
Sro- o L ]
G ry ) ¢\\um ! 4
ElEsdy ¥ BT AEYW 38 F ML
.68 01 051 0%l L0L1 06 .07 05 0f .98




Ff'—_

FPrERBER_RARLLSERNEEYRAM. BEADHK ST AL ER, AT =R IERY
TRAWR M. BT mRENAY—SHNEFLRL, 7 RREEAEENRNLEEN AL SR
AR, 2l e, ERE SRR ERAMILBYN ., REMRY, bESHANERR FSRE,
SR RERMEES. 7R BERET AR ARMNEEY HARE, £ FRIRRESZ# @, RE

REF LUK, RELFRFREAMK . EFLSR 0 FACHNEF AREFSE LR T /ER
KF. B 2020 4, RE BN E BEMH 2000 FEPE, REGGEHNNER TS IEHBE®E. F
HZFHWRER R, M = RIRBA BRI TR, AR AR BT A8 & R, B KA 30 A B R
FEREHESFR. EMAOEHAAD 40X E, EMHFRHUA EEFMHAS R RIERKREI K H
X, RESHABEREFRXR T8, 2004 485X 8 ERK A 5 BIE 6000 2RT0, HRESIH LB
W—FULE, PENEABRFTELEMN, ENNEARTERE. E45HEA—DHFH LR Z IR, 8 EEK
W o R SR R R R AL, TR RS, LMK ESAATEFRRB G, HH WU RE. &
e 0 RRLSKREERKEHTE. RENT VARKRIERELF SHERBEIENT ™K
fp, By 2ENRBRER . ZoMAERRERE E8A L. KRR, B, ARFSALERREE
WA b TR — PR R BV TR M X RS 3E AR U, (03 B R B 7 BT IR A0 N 14 B AR E AR
R .

CHEF B - TE N )7 F S5 B0 BORE SR Al L, A BFUE A0 R R B9 0, NIE N T 2 i 57 60 R R 2 J) ok 43
A SE 9N B 17 B0 4% A, R T 2 A b BT AE S U 50 3 07 L P BT B IR S T YN AR T B R G AR, DA
HMLEF A NREMF RS RRES BETHFZERUHENNA. BT, RENZ TR
EER MANEFRELRZ P  BFEAKERT R HEREED., REKZER EFEES. 5.5
+ EFEF ARERENRET AN, FEESAHESFETHT RE, HETHE - THEH
HAR, A REFR SRR PMER TR T EZEORZKE. (HRTH - THBEYVRERET
W EE E RN X R REEITRMALO, B S5 FRA LT TG 7 8 A8 ML SE 5
M—HEENTRES.

(HFTE - THERE A FEAUFEAROREEE AR AAFLANENTAS, RHE
A% A5 B0 H RSORE O W A BT R LT T 3 AR B S HEE R R X AN R RRGE %, — B AR ER
WEITEH . ABHR#— L HAERTAERMETANERARTES . ERETFTHR AN IE
W, N G T IsE. ABEENARTE . FETER, P RET WK BHEE T 50, TR THR THEH
Wi, FEAS 5 1R tH 2 PR AR AT B R O R, R A0 K (WD B & Z e R H R,
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HA 21 LR, T RRRELRMANT HES BB s, HEEM EAKYT K. XBE
HERESBEARAFHTER AT RE T EEZIE HOHR T REM . N TEMX—FHHEZ,
ROTEMR LY T REN AR, ERRFEATRILBELLNO RN, REFR R > RIRGE
BESA &R P REOHRCRM2RT L R RESH LR R4S, MEmMC N, HiES
HEMFGE TEMT =RENERES N, ZoMARMER, @20 = RETHEREER . RIEE
RAFRERBEEMRBRE. Vi . PEBFAZRERFER FOFNEL HOHL,ENHEH
RRCHE A1 - WM E) A RE LD ™ WIRA2IRES B L TH B HE,

FHHT R WITRST W BORSE SRR, AR 9™ 25 BRAH SR ESETH. RE
BT WAL 7R 7 P B 7, T YT BT IR 80 BUAR R RIS 20 A R O, O U b X B 2 F
EEFRAREEEFRE, FEMEMHEET =RBROEME. AH53MBTEN 24 2B R KK
PRy = atRmEL, UERT L EE SR HHRE RN EFEE R, REHEmE
FME#ERGE A T2 PR AR .

B G, X T BUFREALA EBEEIIMI LA RE. XAEEFFEPERZY . RESRETHE
KER BV -RENSEMN BEMFR ERARBNENE, A WO AENR. Bk, BFS5T
MEELEERARRNE =MA S KRHE ST EEIE, NRRE K — TR R, 45X
BT HARIE, A RESRARZTR UL BN WRESE CARELEN R ZRABLT, ULEL
T SR AT K X3 A e A R AL A A U 4 YR R TR AR K L T R o R TR AL R L AR I T X & R LR %) R
HTEENHEBER RAEENERANE.

Bl SR AR R B B ST DA B BRAE S — N B R A 5, ISR £ BT E R RT L R R 2
BREA AR BRAET KEFRNERBSE, LA TFRIONSRRER NP EN KR 55, R
] 4t b = K AR SR B 45 6 38, ML SR M SE S0 AR AR B 2 L RE, IR FR A0 P A AR L T L B A9 o A R D P
HREH AR A IR R IR E 6. NN T W KRR RN LR &, FABERIRE D Ket
WA, AR B MR R KR R BiE, 1 ELE 7T LR A B E B8R X (38 9 KB B 4%
— YRR, WL AR ERT WERRBRBER M UAE L. R, A B K HR0E B FEERE
SRAERFRIGAREZAMT = mHREESTR.

MERBFEZUAABERER BENERFENLSHRUT, BEAREHESB P, BERE
ELEFT KE T LFERMKRE PN T A XLBRT P RIRN AR, 504 82 b iF FF i
T FF BRI, TURBER, SR W EREEREILHEN TEMEER, B E
H G E KRR SRET = RENHRMBEFRES NNRAERRE L MEN RS R EHE
—ILBEALS . XAESEERFEHUITRENT ERTFHEMNBESES,

BZ (HFTHE - TWE)—BARERRENIL T R ERBRANANEEFAIARERS”, X
BAFKR. T AT RURFIEHRME ¥ TESRESRTERNEE TRMER, 2 — M
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(DOFRRE-WEBYH

FERFURBRT HH, F/ARE-AEBTHENEENHAELRY W (Ta.Nb.Li,Be.Sn. W %#35), 5"
KRESFR/RERAMBEAGFFRREN _BLEEREAR. FTHIERRFRSBNZHEE-GEK
&, Se gy ik 4y AR 7E 3 52 /R 40 (D — CO) By b i 1 9 S5 AR B A Al

BEW RS AF X EFRE FILFRE P RRE AEBMARLE; 5 5EHE R, B
FIKWAR-ZEHM-RHRE-EHERFT; UK 22 M55, BEAP ARG 405 M RN &, Ko
K25 AGRE6-D, B THREGEETTLRBNRAN LAMTTE 9027 O R i, MRFHT KA
S %, RERA 3IALHEE B WLMRR; PARIE 34, BVEAERER R FIF A E AR /DR 19
Ao BAKRIBTH AR RIS -8 RRM/N R OEA) 3 0 IK7E 20 42 50 ER B PR (B £6-3).

#*E6-4 P T R/ARE-ERY WO RHAT R MBI TERE,

%k 16-4 +TRE-BNEBTHEMNT=ER (€: X DA%Y)
— Ry # AR R R
i W B it | A+B+C C: & 5 B3t P, P, P; it
Ta 1818 70 1888 1542 802 950 3294 7500 1250 10000 18750
Nb 2259 - 2259 965 1249 929 3143 6000 1000 8500 15500
Be 14672 — 14672 8831 6149 9355 24335 3000 5000 6000 14000
Li 13466 — 13466 36437 6464 22648 65549 5000 8000 17000 30000
Cs 36 . 36 -— 46 — 46 10 20 50 80
Sn 12636 2610 15246 9756 3322 8931 22009 6500 21550 5000 33050
w 5072 950 6022 — 703 4264 4967 600 21000 2300 23900
Zr — 68 68 — — — — — — 100 100
I s A — 8000 8000 — — — — — - 7000 7000

P (D) —HEE 8 P (E)— ] B Py () — ¥ 7E 80,
BRI H. Ilepsa u  ap. »2000,

M. EBFRETH

BV HUEST IE, E2BELRALH.

DERERUEAE-MAYT L XEZTHREETHNLT L. R KENEARN, TEHEEHE
1000t LA b, BERYIRY XAMBERY XEATRE -6-4), - EMARMTEBEN AN BT E
FIR s SR TAR R o, VLRI B 0 WA VR R A, 20 B ST 4 8. 27 KR T F s
TER AR WA B S, IR T HRE R &-f- RS BRI R,

2)FBEIR S B GRARALFTAD &0 4k, I Ry — =+,

DE-ARKBEFREDMBLASENKE (BRLEE ST K. BN T 2EREY
200~300kg, iz K AJ ik 3~5t

ODRARMKILNEHEARE-FEE-BAZER ESRETNE-FIYT L BN, &4
IR/l

SYBAKRITIRGRARLSME & 7K, 4 BB 42 <0. 01mm,

6) et A AR LU AT v BUE B A S8R (LR ED

DR B EEABIAMD ST GLAHE) , 2 EEHEE A T3 3t.

A HRG-FEERYE

B RMER G R A RN, 2P B R M E M, KL 1000km, 5 100~200km, —
BAEAPE] R E R EALER . 505 =4 T ST - R B R A ST LR T 1 R 3 e
HG /R 52-75 AR T5 (B £-6-5) .
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I=F K 2— B 43 545 4~8— A B A — i A S S MK S S, 6 s Ak,
T AR 8 — KT (B ) Bk
RO #/RE, Q- FRE.@—dF/RE.O—AFEH.@— 4 /KL
B () SR - T R 0% o, (20 37 oK 7 k- [

T8 OHERER, QLA AT 4 OUMNH K, OLE O % B IR, © 56 F BI%E 7., O W 3 A H o5 9% % /K,
®LHFE-YURIE . QKR K/RE QR BE Y KB & @K B FH K, Q5T -V /R LR,
BREER A 2, O RFE, OR R, GH/RS KR D %

ERY IR —RIBR, 2 — T T, 3 — BB ARV AE K 4 — SRR R K .5 — B3 . 6— 5 B, 7 — B H BN
8— LB, 9~ FH Il 10— B W, 11— Th g4, 12— B 30p% 13— BRI, 14— VIR Z B2, 15— A 23,
16— FHHR, 17— $E/R KRR T

ARG-FLR-FHBAFGRA-L) ZWURMERERNE  REABELESE BRINKS 4
WS, W PR ] P I 448  L  BEA M R T b S X B AKA X, f-By ke RKED s
TE AT B LTI R IX K o [ R BB ST LY, B R TG R 40 T e B R A KA
A UL T BRI R BB R BT B0 S5 M ST O R R X, a0 0 E 8L gt

BRMA-FRTF WK IR R BT B0 %5 % B4 B 5 BB 75 1 S 76 N K
HINRAKRE S X RS RA TR, FEA IR 30 52 DX ) B AR o 7 TR 2, L 2 A M A
A X Cr.Ni,Co.Hg %8 /= K UL R A AT 5 .
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Kl f-6-4 PER/RE ST 45 XE
(3] { T. H. lllep6a u np. »2000)
O—OFK,O—BER.O— LR E. @ik, @—BHALE; O~2— 7%, O—#iHE, Oyl , O
5 J k5 HE Sn-Be, ®— KM, @ —EFEE . O BERYE,Q—FHFK,@—F#-mF/K, QLA , O— LB,
@—RBE, Q— /545 KM 1IN 5, 2— ¥, 3—“ T HL&H”(Sn) , 4—REiM.5—FHE.6 —BHERI 7,
T—FRFER 8—RBE-th /R, 9—H B R, 10—, 11— RO, 12— FF LA 13— B HILH

# 1-6-5 B T HLIR Hh-B% B R A JLRR 2T B R A IR
#£6-5 ILARD-FEBRTHHT

o o 5 > 25 s ENE -
A+B+C; C, 0 A it 11 P, P; A3t
Cu 10"t % 10. 53 = 10. 53 7 4 280 291
Ni 104t 24.5 14. 3 7. 85 46. 65 1 - 30 31
Co 10%t = 14. 77 0. 37 15. 14 2 - = 12
Mo 10"t = = = - 12.7 35 31 47
Nb 10"t 0. 04 1. 42 0.62 2.08 4 = 2 6
Zr 104t 60. 64 0.91 26.78 88. 33 20 30 50 100
Ti 10t 420. 2 82.2 107.7 610. 1 100 200 300 600
Au t 23.7 67.6 10.3 101. 6 65 50 100 220
w t 100 140 — 240 35 370 260 660

P (D) —H#EE M, P (E)— Al BERY . P (F) — ¥ 7E /Y .
YRR T. H. Llepoa u  ap. 2000,

N REEE

B 7R 28 L ok % 22 2F ok b B BT R 28 L5 T BT R 3R L RO BE BT R 2R, B U IR T TR AR M . 5% o TR 2R A
BRI TN IS H/RE LR S Xapxupaa-Yyuckuit 1 5 & B —4 , B0 %R W BT IR 2640 8 19
R R ER 4y .
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1= IR R 2= 0 K, 3 — 0 A — 58 5~ 12— IR B S A - RN ER T A s A
ﬂikﬁiﬁﬁ—ﬁ%ﬁﬁﬁiﬁ,1o~ﬁ-53£§%ém§aﬁgﬁ.ll—ﬁimﬁﬁiﬁ,127%5&&%<m4{'ﬁ)
fa IR B L H AT [0 — RIR RS HE R (Ni-Co-He) 545, (21— 5 j /R 2 (Aw) 54, 3 — B /R & B3 74, @ — B /R
Wi 52 (Cr-Ni-Co-He) 7 , (5] — ¥ 51 A B A (Ti- Zr- TRO 545 s © — BRI B (W-Sn) 5755 , @ — B 4L /R MR 45, O — b
D HE AOT S, @ — FHRFEYUR (TiL, Zo 57 4
FLIR B-B% 5 R - RLGE 5o . @ —RIRIE K (Cu-Ni-Aw §[X (6] —Th S5 5 15 2 BB K (Cu-Ni-TO 4, [7— 2K
1+ (Cu-Mo) ##5 ; ®—4’Ll‘ﬁ(Au)lﬂL%-©—W5]<:Eﬁﬁ(CU~Au)E”%-@*WTF\'%FZ’.HBJ&(CU*MO-AM@”%v—3'1‘:?5(
ﬁ]%lﬁb}“%.@—iﬁmi@%’rﬁw‘%,®~Wﬁﬁﬂw‘%@*ﬂﬁﬁiﬁﬁﬁ“%@*fﬁﬁﬂ%mw‘%@—%m@é@‘%
B3 FLIE B IR R A T2« (8] — R R R (Cu-Mo-Pb-Zo) 54, [8] — 4448 (Cu-Mo-Aw) §4 4 — IR 78 fin 48 (Sn-W-
Au)ﬁr%,@—ﬂ@fﬂ{ﬁt&v’r(Mo—W)znT%.@ﬂﬁjﬁﬁ(cu—MoAAu)@*%.@ftﬁé%{m(Nb-zrfTRw*%;Wﬁk%ﬂw‘ﬁ:17
imi%%féﬂﬂkyz—ﬁk‘fiim.3—EE$HM,4fﬁmﬁﬁi,5-fﬁ%ﬁ%ﬂmA—#LﬁFE&ﬁﬁ%,S—?ﬁﬂ:iy%mm
%h&ﬁ.m-lﬁmﬁﬂmﬁﬂfzﬁ,ll—ﬁ&mflﬁJ#ﬁf]ﬁ@ﬁﬁﬁ%da*mﬁéﬂt,14—@ﬁiiﬁﬁ.15~%ﬁ$$§ﬁ<,ls~ﬂzﬂ
E?-17—1}1’&*13?‘&3'{JS*E*‘JTﬁﬁy19—151?5‘3?\‘ZO—Liﬁﬂ(ﬁ,Zl*ﬂfE%,22—§ﬁﬁﬁv23*ﬁ(ﬁﬁﬁﬁ9’iﬁv24—ﬁ
FAHTL, 25— RRLf £

E%’ﬁﬁ%ﬁfﬂ%ﬁi*ﬂ%ﬁf?ﬁﬁ%‘ﬁﬁﬁ%ﬁE‘J@ﬁ*ﬂ*'&ﬁiﬁ%iﬁ%ﬁkM@@%,Eﬂ]'—ﬁﬁ\“P
Wﬁﬁ%%%\@%ﬁﬁ}@%iﬁﬁ:?ﬂﬂj,EE%EWEQ%WWK%%BE‘JEE&%—%‘EM%—%&%E
TEARXSH . AR ST AL A A A 78 B A R B I B R AR S O TS L BT R T — &
LK AERAMR,

E ST 7Y P 0 0 G I ) B AR JIE [ 5 7130 I B 2 5% v 4 7 S R O DL A 1 R
TR -2 &R/ k. TR PEA R SO S, LR R KRR S T 4 R
JHZ KR A AR Bk A 4 4k W31 I B K BT U 2 LA 45 — L LA 578 B S 2 K AR
AXRNFASRITLHMBE HL BT, BN BTRA LS RPN,



Bt Fe— R A X LA EE R X G i BRI 5 R + 461 -

I w8 RyT W

- kR SR EE VX B RS- R, RSy R RERK EEENT .

Pk XA b XD 49 7t i 5 KO o Bt 45 A B, X P R BT T T AR e P A A R BT AR LD -2 A R
X i - TR BB X KRR XMl X% 6 MR RITHM. Wi
& LATE B K LA o B AL 4, R L 4E S IR BRR T i 4 (B £-7-1), 1 F sk

D40 & 8y .

DRI-ZEERY X R X LTSRS h- 2 M8 S RT X AR - AR BT R X A K O
WERIL,

)G 1R -TE H B .

HEF-FEERT X,

SIRENSRA X B X AL D VL - B8 YA 4 I (L T RE AR X A0 45 BN S W B BT X 3 A
KB RH BT,

6 T X %R X AL HE H TR R X A V-V L BT L 2 DT R R X L R BB K g B
R 4 NIRGH BT,

— BEENE &

R R AE T A ) & S B R R E AR A . LG AR N L4 e 5 ED BE AR B4 R (B 71D,
Y€ A R AE S 0 L ARE o 55 1) L A0 AR B -3 Th AR ) 22 R ARE e ARF o R BR TR B A 1 FRA R I

ARG RUBEERE AT UL EENETLRT NREE 72, KR I AR LT, LT
A R BIEFERIB B SR (] £-7-2) . A AN NIRIHE S T EE N RHB LT,

AT T AR AT TR PR R DR - T 5 R K L S

—RU-BBYETE

P L1 R AT DX K M i R PR T AR R ol T 6 - B A 0 IS AR IR AR B A AR L
RO SR P DX A o JEC TR LB -2 T T R4 R (IR £-7-1, ] £-7-2),

vt 2 A B DI R BT DX TV ) 8 MR A LA SRR Y S 2 A (i 7D, X — R,
U RRM LS -2 BT WA, R IR BB 72 HEEELBURLS M. A RLBRSE
EOSFRERMX .

B8 b~ 2 AR BIUE BB X 2 AR AR L1 -2 O B X5 6 2R A 9 ST R 48 45 5 -9 3 15 IR
FRNFE LD, KNHBREWZEAAEHNIE I LR AREBTFHRAERL E2 LR Y
WEMAERDIZ AN FEA N EE - ERAARTR. BERES, ZX SRR, 5
Vs R X FEE S EARGRRNTNMIIBESE ., E KRR VNERTS L RS
ARNLATIREHERN A RE — B LKA,

MEVFE R B RS AT TR -2 E 8N X, GRS S (& (7-2) iRl
BRI AR E 0 SRR B S R R IR KRBT R F XK. %
KEMHAEZWEEAT M.

BUK SRR 2= B 7T b T 6] — AR 6 % 4 R D™ 45 J2 40 4F 0 72 45 fa) PR 30 40 25 7 100 55 3 K 35
AP R B S RO, X WEAFEE KR E R, S E I3 D2 5 @i
HRACST IR D R SRS R & BN R E . 5 AN TR ST A BB e R A SR A
s TEMGALTTH RHTR AR SN Bk 2. 358/, B T4 RITAOR TR, RS — AN Y s
C R 10 RALBBY (0 5, 5 B 8 OLBCR I ELA — 52 MR 0032 T 52 2 1 88 57 3 T 400 7= TR0 22 o
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7 T\
IFC/,," 1] ‘ :' “0\ Pb- Zn
— / 1y ecuy “*  m
£ 7 H 'l \ Ti
£ o Au ,’{» OAy o A jj: \.1%‘:]}3‘
L S %6 cu, (i AN VTR E [
& / u Cu
A &%05 ) Ay PO (- "\ Cu
/W E4 , 4 Lo e W y V\PbZn \ Cu .
s i Fell /' o TcuOsn 1 \®
/ & oM o i CIU R N mzncC
A & Nes % s ! [ S
3}!1 I _ Au | Pb-én. ® ,’ @’f%LU I Sn \‘ \\
/ B, 1 © =3 P - Hg 1O N
/ ; = o ’ 'S i i N
Q/Cu % / & 5 /7 Hg 1 S0
[ Ni QOau * P? # A ," . ] ! éIIJj\
¥ Oﬁfm’ﬁﬁ /0 Au e 4 1 1 8 auo Cake
’ / =1 e / @IF A
Au i B J e 1 17 Aw
L v s oM Po-Zn : i I % ecu A©O
ﬁé%%’l II KA é’l.oc X 0 oo Pb-zn] ! l, A Oa
r , R n u
Cu-Co [ e .@,%?’nﬁn % .‘ ~~>...,|_ !.Cuﬁi E
1 Pty n Poin Pb-Zn b e 5
I aum m ! /1 Pb Z&Aug
1 to g Ti. Ti N s < \ ®
] Au B 2 \ Hy
OAu | Jecu by f l!}g .:\ o (
3,
w1 O % e N \
Ey@® 1 ese B i \
e : I RN A
u oy : Hg-Sb X 1a A
Cu® \ 1 e Cu 15 - A1
P Cy V- |\ 1 \ -
HER ' @ Hg-sb / S o
(2N Y Pb gy @FH / /4  PoIne
! 1 ® ~ghb/n i v, Pb-Zne
! i % @ 1 w7,
1 poeig Hg ') SbTsb i PR P
! Sbc) cu *7n T :
3 1 e o o0 O
O Au, Ag < W, Sn o #h¥, £A
® Cu,Pb, Zn, Co,Ni,Al @ Hg, Sb ® Fe, Mn, Cr, Ti, REE, Zr, U

B {-7-2 R E G0 X B R A

4t ) 33 R FE A GEAK (FHIB YD O M IX K 18 1200km &R AH . BABEHE H hHr . EAKEK
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