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Abstract Dongjun Pb-Zn-Ag deposit discovered in recent few years is located in Erguna district of Inner Mongolia, China. On the
basis of open-air investigation, the mineralogical composition in the deposit and the contents of Ag, Au were determined by using EMP,
SEM attached EDS, Atomic Absorption Spectra, ICPMS, etc. These minerals mainly include argentile, pyrostilpnite, freibergite,
pyrargyrite, polybasite and stephanite. Moreover, some rare minerals such as tellurobismuthite, skinnerite, aikinite, krupkaite and
certain unnamed Pb-Bi phase mineral were also discovered in rock. In order to estimate temperature of mineralize of the deposit, the
chemical composition of tetrahedrite-Ag series in ore was analyzed. According to the value of Ag/(Ag + Cu) and Zn/(Zn + Fe),
plotted on Sack’s isothermal curves. Tt is considered that Dongjun deposit should be an epithermal genesis, many non-silver sulfosalt
and tellurobismuthite arose in deep orebody may be an important collateral evidence. This paper emphasized that the silver sulfosalt
mineral with large grain in Dongjun deposit is beneficial. It is favorable for technological process and utilization of mine. However, the
gold is only meaningful for geochemistry due to low production-grade.

Key words Erguna district, Inner Mongolia; Epithermal deposit; Dongjun Pb-Zn-Ag deposit; Fractional crystallization
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Fig. 1

The geological sketch of Dongjun deposit and near district in Erguna (after Quan et al. , 2002 ; Zheng et al. , 2009)
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Fig.2  Micrograph of volcanic rock and carrier mineral of Ag in Dongjun deposit

(a) ore-bearing rock (andesite basalt) ; (b) texture of almond-like occurred in andesite basalt; (c) assemblage of gallena and pyrite, the Ag-bearing
mineral inclusion occurred in gallen (in squareframe) ; (d) gallen replaced pyrite; (e) inclusion of Ag-bearing occurred in pyrite (in squareframe) ;

(f) microinclusion of chalcopyrite disseminated in marmatite
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Table 1  Mineral assemblage of the Dongjun deposit
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Fig.3 The BSE map of argentite replaced galena in Dongjun
deposit
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Table 2 The EMP analysis of sulfide in Dongjun Ph-Zn-Ag deposit (wt% )
ki wy S As Fe Co Ni Cu 7Zn Pb Ag Cd Sh Total
7ZK80701-455-1 53.67 0.00 47.34 0.09 0.01 0.01 0.02 0. 00 0. 00 0. 00 0.01 101. 14
7K80701-455-2 53.33  0.00 47.29 0.11 0.02 0.01 0.00 0.00 0. 00 0.00 0.02 100. 79
2-D-224 W 51.97 1.40 47.36 0.09 0.01 0.03 0.00 0. 00 0. 00 0.00 0. 00 100. 86
2-D-2-2-5 RET 52.91 0.56 47.45  0.09 0.01 0. 00 0.07 0. 00 0. 00 0.02 0. 06 101. 17
1-116-2-3 52.81 0.90 47.63 0.10 0.01 0. 00 0.03 0. 00 0. 05 0.01 0. 00 101. 55
2-3-5 52.65 0.21 46.76  0.07 0.04 0. 00 0.00 0.00 0.04 0.00 0. 00 99.77
4-2-5 21.06 43.10 36.84 0.05 0.00 0.02 0. 05 0.11 0. 00 0.04 0.11 101. 37
4-2-6 . 20.46 42.67 36.65 0.08 0.00 0.05 0.17 0. 00 0. 00 0.00 0.07 100. 14
1-116-2-1 i 20.46 43.35 36.49 0.08 0.00 0. 00 0.03 0. 00 0. 00 0.00 0.04 100. 44
1-116-2-10 21.00 44.61 36.50 0.07 0.00 0.03 0.00 0. 00 0. 00 0.03 0. 00 102. 23
2-2-1 33.17  0.00 6. 11 0.02 0.00 0.04 58.90 0.00 0. 00 0.41 0. 00 98. 65
2-3-3 33.49  0.00 4.40 0.02 0.00 0.00 60.84 0.00 0.04 0. 56 0. 00 99. 34
4-1-1 HINEED- 33.36 0.00 6.17 0.02 0.00 0.00 58.47 0.00 0.04 0.41 0.02 98. 48
4-1-2 33.49  0.00 5.85 0.00 0.02 0.00 59.43 0.00 0.02 0.42 0.07 99. 30
4-2-7 33.54  0.00 3.84 0.01 0.05 0.37 61.14 0.00 0. 00 0.41 0.01 99. 35
222 INEER™  33.47  0.00 0.20 0.02 0. 00 0.02 65.75 0.00 0. 04 0.33 0. 00 99. 81
424 13.47  0.00 0.33 0. 00 0.00 0. 00 0.06 89.08 0.01 0.11 0.10 103. 15
2-3-1 13.54 0.03 0.03 0. 00 0.01 0. 00 0.01 87.05 0.01 0.08 0. 05 100. 80
2-3-2 13.42  0.00 0. 06 0. 00 0.00 0.01 0.00 87.78 0.01 0. 08 0.07 101. 42
2-D-2-1-3 13.45  0.00 0.11 0. 00 0.00 0.01 0.00 86.73 0.05 0. 04 0. 00 100. 39
2-D-2-14 13.53  0.00 0.14 0. 00 0.01 0. 00 0.04 87.52 0.07 0. 06 0.04 101. 40
2-D-2-2-7 Vikiizn 13.51  0.00 0.07 0.01 0. 00 0. 00 0.00 87.29 0.03 0.11 0. 00 101. 01
2-D-2-2-8 13.56  0.00 0.04 0. 00 0.02 0. 00 0.00 86.88 0.00 0. 08 0. 00 100. 57
2-D-2-2-11 13.59  0.00 0. 04 0. 00 0.00 0. 00 0.00 88.74 0.11 0.12 0.13 102.72
2-D-2-2-12 13.47  0.06 0.09 0. 00 0.03 0. 00 0.00 86.90 0.08 0.15 0. 00 100. 79
2-D-2-2-13 13.57  0.00 0. 00 0. 00 0. 00 0.04 0.00 89.66 0.10 0. 06 0.10 103.52
2-D-2-2-14 13.36  0.00 0.05 0. 00 0.00 0. 00 0.01 88.43  0.05 0. 04 0.22 102. 15
1-116-2-5 34.64 0.00 31.19 0.04 0.00 33.49 0.04 0. 00 0. 00 0. 00 0. 00 99. 40
1-116-2-6 GO 34.47 0.00 31.17 0.03 0.00 33.32 0.05 0. 00 0. 00 0. 04 0.01 99. 08
1-116-2-7 34.56 0.00 31.32 0.07 0.00 33.46 0.04 0. 00 0. 00 0. 00 0.11 99. 56

B ANAS [F] AT A O MEAR B, — B o B 58 36 % 1t
MR A (B 4e) 5 55— N AR R 1, B (DL B8k A 7 4R
(BT Y) ZW (B 4d) . ZREFEIE , B 4c FIE 4d JiRlE
R AR LLR A3 +S 16.94% Ag 63.35% .Sb 19.71% ;S
15.20% . Ag 69. 14% . Sb 15.66% , J& — 41 £ {86 A1 F i &
(1982) i [EFPH Y EEVI 6 o AT P AEILPGHR L LT K
T ALZESCE Po-In-Ag W IR R AR R IR T A &
W(ZR22iess, 19965 VLEERE, 1994; dMtzras 1991)
5.4 FREHARH (polybasite)
A W) JE TR B R - A AR AR 58 4 28 T [ 4 &R 4
Hh i g RO, B A 2# 2L (AgCu) 6 Sb, S, o BETEZ0 A
HALZE20 %R S 14.39% Cu 6.28% Ag72.33% Sb6.99% |
SEANAFMT Y, Ag.Cu F B . B 4e IR H AR
W 1 SFAREEL 11602 YREEA 149m e 5 IR BT I Ao
B YHETT G I T U VAR IR R BT R B (2R (5

&5, 2010) , AR AR G FIIRZLAR A W FE LG K T T 8
ZAT TR R B M RAE , 2012) , S 1R Rl R RLA™ PRAE
P b2 B L 22 5

5.5 H-NFREEERA ( As-pyrostilpnite)

A RELRE AER DXARIAT A B (18] 4f firR ), 28 RE TS
AT HH 8 RS 17.27% . As 4.22% | Ag 62.42% ., Sh
16.09% , SRLLEE LA HIEA 225 o NLJE T & /Y
TRIRAZ MR - IR B AR VR ER ™ — A, A7 AL I RP AR A,
HAHAZIELE Sy 197°C, BIAR G W7 < 198°C i IR IRL S ARHAH
IR T 2 198°C LA B iE A ERAR , W A2 R =07 fh &R 1
RELERE™ o A KB BE A 78 [ N 4 AR B LD BRAR
SCRASN  TE N 52 it RV W) 3 A R A B IR b I A R I (RS
HEEE1993)

5.6 SREHIET-BGERA R T (tetrahedrite-Ag-freibergite)
XTI R E 2 530 E =S AR G — , B2 A
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Fig.4 The BSE map of mineral characteristics from Dongjun deposit

(a) argentite in sphalerite; (b) pyragyrite in galena; (c¢) assemblage of stephanite with pyragrit and galena; (d) prism stephanite-like filled in

galena; (e) polybasite in sphalerite; (f) pyrostilpnite in sphalerite

IEXB R RAE Z AL . ARSCEATH Riley (1974) B
B35 K¢ Tetrahedrite i) R 51 H Ag & > 20% & Ff
Z BRI Ag D 6.3% ~ 23. 4% I Bk 2Z O BB ) 4
07, <6.3% HEWIFRZ & Ag BRI (8L, 1996) . %
TUH W JESCh R B R 2 1, 0 Ag R ASABIRBE SR LA
Wk 2N AR RINRZ LU BT A ML SR 7E Pb-

Zn BRARY) CHLRERINBRT R T5 8587 ) Z i, HARSR - 3
SPRTREIRANIEL S Fr7R o AR R TR BRIN BT R
B HET 3 A AL AN H B 2 A o A A AR IR SR
S AR, EEH B A 03 A A Z A AR DA B B
AR B ASCAN, BT RER & Ag BUF -5 0 A
BN P B A ELROBL 925 o Huston et al. (1996) Xf
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Fig.5 The BSE map of partial tetrahedrite-Ag in DongJun deposit
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Fig.6 The BSE map of electrum in Dongjun deposit

(a) euhedral electrum distributed on the intercrystal gap surface of pyrite and arsenopyrite; (b) semi-euhedral Electrum Intergrowth with Galena

MR AN R 5 8AgShS, (ss) + 12CuFeS, +4ZnS + 6H,S
(aq) +30, =2CuzAg,Zn,Sh,S,; +12FeS, +6H,0,

5.7 REH

ARIFOTRH Au JCR FEWAF T & AR D IR e, T
SRR R — B IAUSE W) AR SR KB ARe”
KIAEZ) 10 ~ 15pm JERAIN A EHE A A2 (WA 6) .

PERENE AT, A 5 BRI R AR e 4 o A
M, K 6a AR Ag 47. 41% ,Au 52.59% , &l 6b BYZH RN
Ag 42.75% ,Au 57.25% o AHRGH 7 REIHIRAE S [F] 8 8k
0 R KO R R R AR R F IR AT,

BGAELLIGVE K R Ag-Pb-Zn R U047 BT R A (5
MRS, 2012) o BRI, 7EFR B A2 BlAH K LA BT IR P IR A
FZBRIE, UK 220 X, N1 P4 BIE T BEGE 0 TR

6 LY BRER I

6.1 FEEMH ( tellurobismuthite )

e84 Bi-Te ZJCR MUYy i s Te W3HICH
ZRIBHGEAT B T 52 065 HUR (I &l Ta Jros vh|) & 5e G
Pr) KRLREZY 40 x 8, 55 3P BB BT | 2R B A A S
K4 Pb-Bi #H4: @ W) A4 T ZK80710 L LYK 648m 1y
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Fig.7 The BSE map of tellurobismuthite in the pyrite (a) and semi-euhedral skinerite (b) of Dongjun deposit
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2Bi,Te( Afifi e al. , 1988) . #7451, Afifi et al. (1988) Ff
BN AR 2 T B Bi-Te ZJC R W74 1 B 245t
L SRFLR N = IR S Biy Te, , T J& 1EHTA W) 2E il 4k 9 Bk
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AR FE R, Bi-Te Z 5044 1 T8 BUR B 5 H 41 A%
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AIER AR B R AT 46 B 8 1 T2 A

6.2 WrEESAH" ( skinerite)

I YIR & BT L ZK80710 FLI 95m AL 2 kw1,
LT HAI0R 2 20 x 10wm (192 T & (B 7h) |, 41 :
Fe3.11% ,Zn7.86% ,Sh 23.39% ,Cu 42.95% ,S 22.70% ,i}
G (Cuy s Zng s05) 5,366 ( Shosin Feg 35 ) 10w Sz0 1EH
—FlBT Y Skinerite , JFU& B 1 22 4 Wiz 22 B BE v A 1Y
b4, 4 B Ag 2.10% , Cu 46.08% , Sb 29.06% , S
22.79% 3B AL Cu, o Agy , Sby S, o ( Karup-Mgeller and
Makovicky, 1974) , 8] LI A0 9 5 P+ 22 W] — 07 Wy i £k 2%
AIFFE IR0 Cu,ShS, o HEIUA FERH, ZR IR B B0 4 07 1if
R HAR R A B, IR 8 — & B0 28 F (CuySbS;-Zn) |,
TR EBERT YA B T — RN

7 Cu-Bi-Pb-S i) & 51|
O XA B AL R TR BERE i 1) 0 AT s, AT (A T

FERYHE I, R TC 3R 20 A 8 W i A AR Y Pb-Zn-Ag-Sb
AR A LA Cu-Bi-Pb 4142 3, A AR Z LUBH B B A 0 1
i R A A R Y Ph-Bi AH & S8 ™4 i AED b AR
P HEATE R, TR A AR B 1 ke T4

TEA" X ZK80710 LI 648m 22 [ Z B F i I BBk 2
HlE Bk BL T OBE AR B B - RE B 5 B T (aikinite-
krupkaite) . {ij# & B 5, 5 E D, 7R E N R B IK
K, AR s T 8

FERRELE T -PERE SR B O B AR BORE BT ( Bi, S, ) T
T BT ( CuBiPbS, ) R4 il W 0L, Z RV W) i
RESAGY HRE B BT 4 545t (Pring, 1989) o 1 THEIZ &
Frh Bi B Pb A Ak B KB Cu BOTE AL B 157 4)
P2 XA 2% M AN [ % (Harris and Chen, 1976) , 81— i LA
CuPbBiS, ,CuPbBi, S6 73 IR ET BRELHY ™5 R RE SR A4
ASSCIH R P47 B AR IR ZK80710 L 648m IRAL , 55l b
IR ARG, BA [ — IR, 2 0 22 1 2 s B
/RN IEOR 27 NG S

Mumme et al. (1976 ) | Pring and Hyde (1987 ) | Pring
(1989) A NI 7 7 H. SUHR I =5 43 B i B AR WL 45 21 L 18
BT RS Z AT AL BB RR S
MARBTEM RS 2% A 58 [ 5 A (Intergrowth ) BEG 1 7
Ao TCHAT 1, AS SCTERITEAR TR BB BT 0 BT P - TR (R
ISR BAER— BB AR F0RE_E T Wi /s H PRI [ 37
Pt (6] 8a 451 ), RIVEHBRERATT ™ 5 B HR 450 A 2 1)
AR, URYGUE T BER AR A 5 TR — AU

ARSI RIFAET N ERTCARGRER B4 1 2E R BE AT,
TGRS A B R B R BIL R B 10— A SC T RESAET, 1 &
BN, T 413°C, R IR JEAS 8 i 588°C (Afifi et al. ,
1988) o 2 T4 S 4 07 - P M 0 B 40 45 40 00 1140 A BT
—HA NTEAWIBIETE , 42 45 A P i g v B N T3 e i, He
SERY—BOI AT BB RO W) BLAE 450 ~500°C Z [A]JE
A ( Mumme et al. , 1976; Harris and Chen, 1976; Bente,
1980; Mariolacos, 1980; Chang et al. , 1980), Mumme and
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60pum Electron Image 1

90um " Electron Image 1

B8 AR IR P ERE BT (a b) FEHBRAEETH™ (e d)

90pm Electron lmage 1

Fig.8  Aikinite-krupkaite and their chemical composition in Dongjun deposite

Watts (1976 ) 84 £ 470 ~500°C IR B B2 2644 N, AEZE AN AL
G T R R SRR AR B B AT BB AR T S
A JE LA S B R B R R AR X L, AR SE R4
WIZEHI S MBI B € T EA1Z B — 8. Mumme and
Watts (1976) \Harris and Chen (1976) £V Bi,S, 7 F & &M
A, Xt bk R A& T A 600°C LLTR BT A 7 BB A 9% 5%
FIEHE 9,

I FRE4E , Bente (1980 ) Fil Mariolacos (1980) i [G]#£ 5
IEAE 450 ~500°C 2% 44, XX Bi, S, -Aikinite 2251347 7 AL
B, E T HTAR AR,

HREHTAXT Ph-Bi-Cu-S Z 5 ™ ik BE WA 5%, 45 6 A% 3C
1 AR, T RAHERUR ST PRAER) s Ak B 5 iIR AL 1) — 52
WE GBI O, S Tk 2 5 BRI AT,
I ST 5 IF RS RS A i A — B 43 S
YRR 8 Ag BBR 48 5 W) R S8 NI b 23 1, R T AE <
200°CHY IR A 1F T ULIERLE™ , M & T TR i A1
"4 Pb-Bi-Cu fiiidh K Te 428 B AL 235 BRER IABRAL

BRI Z A1 A SCIE K AE F SRR i o 3 T R Y 2
By Bi 1 Pb HAg & Cu MR ALY) BB R, USSR
YA H K Ca(0.29% ~ 1.08% ) .Pb (22.41% ~

35.14% ) \Bi(53.59% ~56.14% ) F1 S(9.74% ~20.49% ),
TEBI ST B B AL it R AR W REAR T 5%, TR AR B 112
FER AT

R T

8.1 SRGEMMY ERERIRET

AR Ag HEATTHI M HLBE — B 98 52 608, B R W A —
T ) Ag ——Pb B4y i $ i, (H R B 78 T 0k
B T HLIH B A 25 B, 207 700°C DA b il R AT
(Karup-Meeller, 1977) . M5, Jeppsson (1987) &K, 717 2%
 Sh AR AR, Ag T ARZE S R SH’T (BT L5 HEIE BUAR Bh
BASRET A SR T BUE AR (Double Substitution ) #15X, B
Ag® +8Sb* " ==2Pb*" . I F ANt A i 25 ( Gaspar
et al. , 1987) o ASCINy,“ XUE " AT AE R it B AR TR AT IR AL
WA — R R

X TSR I B B R - B AR B —JC &2 41, Hackbarth and
Petersen (1984) B 5EIN N , FEM R 51 H Ag S Fil Cu As Z [i]
TEAE—Fh“ a5 Ve A7 #2056 & (fractional crystallization
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Fig.9 The known composition ranges, in terms of mole% Bi,S; and suggested subsolidus phase relations in the system Cu,S-PbS-

Bi, S, (after Harris and Chen, 1976 ; Mumme and Watts, 1976)
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Fig. 10
forming temperature of tetrahedrite-Ag series in Dongjun Pb-

Zn-Ag deposit (curve after Chutas and Sack, 2004 )

Relation between chemical composition and ore-

model) , Ag I Sb SEBUIRF MY IEAE 5 o 7ERH m iR I B
Cu As Gy {56 HE AW TR 9 B ) A B =22 o, i 6 390 R R I B
Ag.Sb W B A F) T3 NS B4 8, FfiJ5, Sack and Loucks
(1985) .Ebel and Sack (1989) ,Sack et al. (2003) ,Sack and
Brackebusch (2004) . Chutas and Sack (2004 ) i 13 5256 A Y
SCHF T Hackbarth (9 BEIE RS, I H AR £ 51 Hh Ag, Cu,
Zn Fe J As S i 703 AH B2 4 i s ) 4 s — e 2 110 55
TR AR A WFFEZ R SN0 Y iR A 4E it (B = T 4%
S B o A SCHI R BAELR S AR IR R BE B B 0 7 41
PR B R, ST RS 4 1 55 AN W i B T IR A
FAET o007, IS B AR . 530K Ag/ (Ag + Cu) (Zn/

(Zn +Fe) MLLME (L3R 3) 433148 = Sack HY5ETRLIN LR, WA
10 fitzR o Hi 181 10 7] LB H R4 450 U496 7E 170 ~250°C
YA . X R RIS T o AR R

TRk (2011 ) 3@ AR IR A 0 5 A 0 P R
M — TR B IR AE 117 ~500°C 2 ) W {E AR A
160 ~280°C ¥k 220°C , ARSI G2 ARk,

8.2 HEIE

AT AMFSE ( Godovikov and Nenasheva, 1969; Hoda and
Chang, 1975; Amcoff, 1976; Amcoff, 1984;
Buseck, 1993; Chutas et al. , 2008 ; Sun et al. , 2015) ,Ag.Sb
(B Bi) REAN S B — e 4 —Fh 52 A i [ 1A 5251 PhS (U7
) + matildite (B ERER ) + miargyrite ( BEEREE ) , 10 =
1A FF PbS + matildite + miargyrite B E&MIE % 55 E,
{H YRR E T R 2 <300°C FE 278 200°C Ze A, 5 B
RS TIRATRERET , Rk 09 = B 7k R 41 b
Z ARGk 85, Sb 564K Ry (Sb,S, (OH, ) J & (Sh(OH; ) J 4% Sb 1
%45 (Krupp, 1988) ,Ag ML Ag™ BB 7M. BEE
JSAT VWO L 1 R R HL S YR BE 135 Iin, Ag iz 5 Sb . Cu
In SRR S S RN, U A X 32 2 b — £ 5 82
PSR ER ) , IR AR  MESR O™ A 6 R 10 % R 6 e 41
W AR, OIS SRS TR 2 150°C LRI,
VW Ag 11k BE I 2 B AR, R 50 W P D U Y A
(HS), #5& B 4R 4% (Honma et al. , 1991a, b; Gammons
and Williams-Jones, 1995) ; ASSCIA N, ZREBH IR P AR 407
FRTE GRS T BE HE 150°C SEAIG, L 0 T4 i 25°C . HFN
AR B SR A T R A R T R (R
3C; A EAE, 2010) 0T DUE B A AR G N B AR TE ik
ZHEGACIN R, X, B R R A B B A T
ARA 25 BIWFSE (Sharp et al. , 1990; FKHEARSE, 1996) , HAs
W SR AWM . BRI, Scaini er al. (1995) HRIEILF

Sharp and
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Table 3 The chemical composition of tetrahedrit-Ag series in Dongjun Pb-Zn (Ag) deposit (data from SEM-EDS)

%)

W EE RIBLSHRT R Ag Fo Pb-Bi-Cu B3 5 F BF R AT R A R E W37 5

L
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HN=%=2 S Fe Cu Zn As Ag Sb Ag/(Ag+Cu)  Zn/(Zn+Fe)
2-D-1-1 21.72 1.97 27.26 7.33 2.03 15. 44 24.26 0.362 0. 788
2-D-1-2 19. 88 1.9 24.19 5.49 18. 17 26.24 0. 429 0.743
2-D-1-3 21.13 2.05 26. 63 5.77 1. 84 17. 44 25. 14 0.396 0.738
2-D-14 21.51 2.42 27.23 5.81 16. 61 26.41 0.379 0. 706
2-D-1-5 20. 86 2.43 26. 68 6.09 16.2 27.74 0.378 0.715
2-D-1-6 21.12 1.72 27.85 6. 05 14. 94 28.32 0. 349 0.779
2-D-1-7 22.46 3.01 28. 48 4.54 13.74 27.78 0.325 0. 601
2-D-1-8 21.87 3.99 26. 69 3.56 16. 02 27.87 0. 375 0.472
2-D-19 22.06 3. 15 27.42 5.24 14.57 27.57 0. 347 0. 625
2-D-1-10 22.19 2.5 27.83 5.2 14.98 27.29 0. 350 0. 675
2-D-1-11 21.25 4.02 29.96 2.98 15. 88 25.9 0. 346 0. 426
2-D-1-12 21.18 4.74 27.97 4.15 16. 04 25.93 0. 364 0. 467
2-D-1-13 21.94 3.95 27.94 2.77 14. 96 28.43 0. 349 0.412
2-D-1-14 21.71 4.13 25.79 2.92 16.22 29.23 0. 386 0.414
2-D-1-15 22.33 4.18 25.51 2.48 16. 16 29.34 0. 388 0.372
2-D-1-16 21.91 3.34 27.71 3.16 15.58 28.3 0. 360 0. 486
2-D-1-17 22.43 2.12 29.07 4. 87 2.87 13. 81 24.82 0.322 0. 697
2-D-1-18 21.93 2.47 27.58 5.43 1.92 15. 89 24.79 0. 366 0. 687
2-D-1-19 22.2 2.38 27.83 4.77 2.29 15.83 24.7 0.363 0. 667
2-D-1-20 21.85 2.05 29. 08 5.96 1.77 14. 84 24. 46 0. 338 0. 744
2-D-1-21 22.55 2.73 29.19 4.67 1. 83 15. 41 24. 63 0. 346 0. 631
2-D-1-22 21.34 2.69 27.92 5.96 1.58 15.85 ? 0.362 0. 689
2-D-1-23 21.74 2.2 29.63 5.96 12. 97 27.49 0.304 0.730
2-D-1-24 22.02 1.91 30. 33 5.51 14.53 25.7 0.324 0.743
2-D-1-25 21.4 2.94 31.02 5.37 1.35 12.12 25.81 0. 281 0. 646
2-D-1-26 21.48 2.64 30. 92 6. 38 13. 16 25.41 0.299 0.707
2-D-1-27 21.57 2.44 29. 68 5.67 13. 04 27.6 0. 305 0. 699
2-D-1-28 21.33 4.55 25.76 2.55 19. 49 26.32 0. 431 0.359
11602-149-1 20.9 3.68 29.3 6.31 3.75 15.95 20. 12 0.352 0.632
11602-149-2 21.02 4.04 28.4 6.37 3.43 16. 08 20. 66 0.362 0.612
11602-149-3 21.36 4.55 29.23 5.23 2.94 14. 36 22.33 0.329 0.535
11602-1494 20. 88 2.44 26.49 6. 14 16. 38 24.55 0.382 0.716
11602-149-5 20. 55 2.35 27.76 5.71 1.63 15.79 26.21 0.363 0.708
2-1-1 21.51 4. 64 26. 67 3.18 18. 83 25.19 0.414 0. 407
2-1-2 20.7 5.38 29.92 3.71 4. 88 14.5 20.91 0. 326 0. 408
2-1-3 22.45 3. 14 29.47 3.59 4.43 15.4 21.52 0. 343 0.533
2-14 21.7 3.03 28.12 4.62 1.77 16.28 24. 47 0. 367 0. 604
2-1-5 19. 65 2.43 18.72 5.02 28.33 25.85 0. 602 0.674
2-1-6 21. 14 1.7 25.36 7.8 16. 85 27.15 0.399 0. 821
2-1-7 20. 69 2.54 26.21 4.85 17.76 27.95 0. 404 0. 656
2-1-8 20. 41 2.84 26. 18 5.13 18. 34 27.1 0.412 0. 644
2-19 21.73 3.65 28.31 5.61 3.35 15.09 22.26 0. 348 0. 606
2-1-10 20. 88 4. 86 27.24 2. 86 16.25 27.91 0.374 0.370
2-1-11 22.25 5.49 28.05 2.37 3.93 15.75 22.16 0. 360 0.302
2-1-12 21.75 4.96 28. 46 2.57 3.23 16. 34 22. 68 0. 365 0. 341
2-1-13 21.55 4.93 24. 68 3.07 20.07 25.7 0. 448 0.384
2-1-14 20. 88 4. 46 25. 88 4.15 2.6 19. 61 22.41 0.431 0. 482
2-1-15 21.7 4. 06 24.91 2.37 1.94 19.21 25.81 0.435 0.369
2-1-16 21.35 4.45 26.29 3.62 3.52 18.43 22.35 0.412 0. 449
2-1-17 20. 74 2.25 30. 92 5.89 12. 82 27.38 0.293 0.724
2-1-18 20. 62 1.77 27.39 6. 08 17. 16 26. 98 0. 385 0.775
2-1-19 21.32 3. 16 28.03 4. 81 16. 11 26.59 0. 365 0. 604
2-D-2-1 22.26 6.76 21.3 7.84 2.77 18.72 20. 36 0. 468 0.537
2-D-2-2 21. 68 3.14 24.96 6.79 17. 46 25.98 0.412 0. 684
2-D-2-3 21.94 3.48 25.85 3.2 17.2 27.82 0. 400 0.479
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S SONLAS AN T3 —J7 TR R T ARl R B 1 P A A
SR A (1996 ) 243 e B A0 490 %) R 11 34 T VB2 R £ P A9 F 5
IR T KRB AR T Ag 5 Sb BB VICR X TR
TR R AR A PR A4 J8C AT 1 L RAT — %€ B 9P S

9 &5k

(1) 7R 5} Pb-Zn-Ag " PR 1 & v R HURE , H O — 55 S A 119
PSR A, HE & BUNHE N SE AR 4 LT R R T AR
TRRAAEEZ L, VT RTRT Y& R+, PoH K
T 5 1 , 28 1L A e T 2 0 R AR A

(2) A IR AR PR TGI8 HE AR, Ag 15 Sb I K R &
LN WUCEHR B Ag® +Sh’T (Bi'T ) ==2Pb*" , DIA
TR R A T R R B R ) — S B R

) R IR R P aok B 52 IR PR AL 1) H -5 TR B ¥ W
TEiB Bl 8 v 28 43 5 A FH i 48 B — A v IR R (170 ~
250°C ) I Pb-Zn-Ag IR,

Bust AR B LA SCLAR T SRR X AR5
SR T3 — o B A e e A A R SR B A O R 1B O
U5 TEIC G 20 TR b By 31 48 PR S5 00 A 5 A A 38 A 1 b 3 i
PR
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