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( )o
TWO05 ( ),
7.5 , , 3 )
1 o .

TWO05 o
1. ;2. ;3.
Al
s Leica DM6000M
(SEM—-EDS),
FEI Quanta 200 FEG
EDAX Genesis .
, 15 kV, 11~12 o
100 s 3 s
Tescan Vega3
Bruker XFlash 6160 s
s 15~20
kv, 15 -
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(2.1~5.2%,  TWO09 123% ). KO (1.6~
2.7%).Ca0 (0.7~2.6%) <1% NaO MgO ;
1.0~1.6%  TiO,, 0.3~1.4% SO, (
)o
, 1~2
(TW02  TWI13, ) (TW09
TWI1, )o
TWO05 ,
ALO,.SiO,  FeO. ,
ALO, ,80,.Ca0  FeO ,
PbO( TWO05 )o
2.

o

Si0, (49-60% ) \ALO; (5~12% ) |

HV | Spot| Mag WD —500.0pym—

11.2 mm

Pressure| Det |Temp

TWO02

Temp ——300.0pm—

TWO09
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(wt%)
Nayo MgO AlLO; Sio, P,Os SO, Koo CaO TiO, MnO FeO
TWO01 0.2 0.6 25.6 66.4 - 0.5 1.8 1.1 1.3 0.3 2.2
TWO02 0.2 0.7 24.5 64.2 0.1 0.4 1.9 1.9 1.5 0.4 4.2
TWO03 0.4 0.8 28.1 60.3 0.3 0.4 1.6 1.1 1.6 0.3 5.1
TWO04 0.3 0.9 29.6 57.9 0.1 0.6 2.4 1.2 1.6 0.3 5.1
TWO06 0.2 0.6 25.3 67.2 0.1 0.3 1.9 0.7 1.5 0.1 2.1
TWO07 0.3 0.9 26.4 63.4 0.1 0.6 2.1 1.4 1.2 0.4 32
TWO08 0.4 0.6 24.0 63.8 0.1 1.2 1.7 1.0 1.6 0.4 5.2
TW09 0.3 0.7 23.6 56.0 0.4 1.3 2.4 1.6 1.1 0.3 12.3
TW11 0.3 0.9 24.2 62.7 0.2 0.5 2.7 2.4 1.4 0.5 4.2
TW12 0.3 0.9 251 63.2 0.3 1.4 2.7 2.0 1.0 0.3 2.8
TW13 0.3 0.8 232 63.0 1.0 0.9 2.5 2.6 1.2 0.4 4.1
TWO05 0.3 0.9 22.7 68.1 0.2 0.3 2.0 1.1 1.6 0.3 2.5
0.3 0.8 25.2 63.0 0.2 0.7 2.1 1.5 1.4 0.3 4.4
TWO05 0.5 1.0 16.3 59.2 0.2 1.3 2.6 3.0 1.5 0.5 13.9
CaO (4~11%)  FeO (13~27%), 2% 6 Ag.5 Ag 1%, 1 Ag
MgO .K;0.,80;.ZnO  PbO, 1% MnO, 1.6%( )
1%  NaO P05 TiO,  BaO( )
. SO, 0.5% ,
SO, 1~2.5% ; 6
PbO 1%,6 PbO 1%,
5%
s 1
Si, Pb,
,  TWo07 o
( ) o (TWO03 ., TW06  TWO07)
s (TW09 ., TW11 TW12)
, , TW04

,TWOT  TW02
AgS ,TWI3

( ), Ag 79.9%  96.5%
( )o
FeS . PbS PbS — (Fe—Cu—S)
. TWO03 PbS—(Fe—Cu-5) PbS
Fe—Cu-—S s Fe—7Zn-S
( )o :
( ) Pb 70~94% SEM HV: 20.0 kV WD: 15.02 mm
’ ’ SEM MAG: 1.00 kx View field: 276 pm
O .S . As Sb s 18

TW13
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(wt%)
Nay | MgO | ALO; | SiO, | P,Os | SO, Ko | CaO | TiO, | MNO | FeO | ZnO H BaO | PbO
TWO1 0.1 1.5 4.9 51.7 0.4 1.7 1.5 55 0.3 1.1 229 1.9 1.5 5.0

TW02 | 0.1 1.2 5.6 49.8 0.5 2.0 1.7 5.9 0.2 0.4 26.6 3.3 1.0 1.7

TWO03 0.2 2.2 6.9 53 0.4 1.0 2.0 6.4 0.7 0.9 20.1 2.2 1.3 2.7

TW04 | 0.1 1.8 6.1 50.8 0.6 2.4 1.6 5.4 0.3 2.1 22.2 2.8 0.7 3.1

TWO06 | 0.3 3.4 7.8 60.1 0.4 0.5 2.0 9.4 0.4 0.4 13.2 0.9 0.7 0.5

TWO07 1.3 1.4 6.4 48.9 0.5 1.4 1.6 5.3 0.6 0.4 24.9 2.8 0.3 4.2

TWO08 - 1.8 6.1 52.2 0.3 2.5 1.5 52 0.5 0.6 23.7 2.6 0.4 2.7
T™W09 | 0.7 2.9 12.3 | 525 0.6 1.3 3.4 6.1 0.6 1.6 15.4 1.8 0.4 0.4
TW10 - 2.1 8.7 50.5 0.9 1.3 3.4 7.7 0.5 0.7 19.2 4.6 0.1 0.3

TW11 0.8 1.6 9.3 51.5 0.7 1.5 1.9 3.6 0.4 2.2 23.4 2.0 0.5 0.6
TW12 0.2 2.4 8.0 51.2 0.9 2.0 2.8 11.0 | 0.4 0.8 16.2 3.1 0.7 0.3
TW13 0.7 1.7 11.1 | 48.7 0.7 1.1 3.0 4.9 0.7 1.8 229 1.6 0.2 0.9
0.4 2.0 7.8 51.7 0.6 1.6 2.2 6.4 0.5 1.1 20.9 2.5 0.7 1.9

SEM HV: 15.0 kV WD: 15.02 mm VEGA3 TESCAN SEM HV: 15.0 KV WD: 14.93 mm
SEM MAG: 2.00 kx View field: 138 ym SEM MAG: 1.00 kx View field: 277 um | 50 ym

TWO06 , TWO02 )

, TWO07 TW10

. TWO07 s PbS
PbSO, ( ) Pbs,
PbSO,, PbS (
Yo TW10 . .
( 0.5 )
( )o ,
, ( )o
~ SEM MAG: 500 x View field: 554 um | 100 um
1.
° s TW10
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/ (Wt%)
o] S Fe Cu As Ag Sb Pb
93.9 6.1
TWO1
Ag2S 1.0 11.7 86.2 Si 0.6, Al 0.5
3.8 6.1 1.9 13.5 3.3 1.5 12.8 56.8 Cl10.3
15.9 7.1 4.6 70.5 Cl1.9
0.4 74.5 25.2
TWO02
5.2 3.5 2.4 88.4
Ag2S 2.3 14.3 1.1 0.7 76.8 2.7 Bi2.1
3.8 2.9 2.9 12.4 77.2 Cl 0.4
31.3 1.2 38.1 10.8 1.0 1.4 9.5 S$15.7Zn 0.8 Ca 0.2
TWO03 2.5 19.7 21.1 8.8 11.1 31.1 Bi33Ni21Si03
1.7 23.7 28.6 6.7 3.3 4.6 30.7 Ni 0.7
4.2 3.2 29 89.7
4.2 2.7 0.5 2.4 90.2
TWO04 5.0 3.0 1.1 0.6 86.6 S10.6
Ag2S 1.1 10.1 88.8
15.6 6.2 0.9 3.0 71.7 Cl 2.6
3.3 28.6 48.5 16.3 0.3 2.4 S10.5, Ca 0.2
7.7 2.6 0.8 88.9
3.8 30.1 49.8 14.2 2.1
TWO06
1.8 31.7 56.1 6.8 3.6
9.4 2.6 0.3 87.6
20.2 2.3 0.8 74.2 Cal2,Si1.4
2.7 2.7 0.7 7.5 86.4
22.3 9.1 5.8 4.9 1.0 54.9 Cl1.2,S10.8
TWO07 3.5 28.6 24.6 17.2 2.5 23.6
17.5 171 23.4 14.7 1.2 0.3 24.4 Sil.4
2.9 2.5 4.6 1.6 10.1 78.3
2.3 25.3 15.8 13.4 4.1 0.5 36.6 Zn 1.4, S1 0.6
TWO08
1.5 26.9 26.8 15.3 1.8 2.2 3.2 19.2 Zn 3.0
12.2 2.6 0.2 83.5 Cl14
13.1 3.0 0.5 83.0 Cl 0.4
TWO09
15.0 5.8 0.5 721 Cl 6.1
21.6 19.5 52.0 1.0 1.7 3.3
8.5 18.9 65.9 0.8 4.2 Zn 1.7
13.2 17.1 63.4 0.6 5.7
TW10 2.8 3.4 93.8
3.7 3.5 4.9 87.9
3.9 3.7 7.6 84.8
1.5 30.0 63.5 0.9 4.1
TWI11
1.5 31.9 61.2 1.3 4.1
3.5 229 33.1 29.3 Zn 11.2
TW12 2.5 28.5 60.3 1.6 6.6 Zn 0.5
9.2 24.9 57.8 0.7 6.9 Si0.5
7.6 21.6 57.0 1.6 5.9 0.1 4.5 Ni 1.1
5.5 30.5 52.8 5.0 2.4 3.8
TW13
2.1 1.4 96.5
5.6 0.8 79.9 13.6
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ald
SEM HV: 20.0 kV WD: 15.01 mm

SEM MAG: 1.00 kx View field: 277 ym | 50 ym

TW07 PbS

TW10
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