Pb-silica glass grain

Mag= 802X
EHT=2001kV  WD=85mm



' —— 200 nm

Element
Mg K
Al K
Si K
K K
CaKkK
Fe K
CuK
Zn K
Pb M
Total

(keV)
1.253
1.486
1.739
3.312
3.690
6.398
8.040
8.630
2.342

Fe: green, Si: red, Zn: blue

BF(framel) C—Z

1200 nm

Counts ss%
4339.61°0.95
6341.05 0.71

113780 26.18
1536.60 0.40
5477.23 1.51
15216 :5.55
6299.20 1.58
5450.40 2.17
57018 60.93

100.00

Sigma Atom%

0.03 2.62
0.02 .77
0.12 62.25

002 068 53 chemical analysis of
003 252 o |
00e  ces Unaltered glass matrix

0.03 1.66

0.04 2.22
0.37 19.64
100.00



Si: red, Pb: blue

. 11.0 um BF (frame1 [ 11.0 pym

Element (keV) Counts Mass% Sigma Atom%

Mg K ! 1.253 2939.39 1.10 0.04 3.14

Si K 1739 59845 2340 015 5794 93 chemical analysis
Al K | 1.486 3310.51 0.63 0.02 1.63 of unaltered glass
K K ! 3:312 588.60 0.26 0.02 0.46 .

CakK ! 3.690 3534.04 1.66 0.04 2.88 matrix

Fe K 6.398 11702 7.25 0.09 9.03

Cuk ! 8.040 2891.58 1.23 0.04 1.35

Zn K ! 8.630 3894.61 2.64 0.06 2.81

Pb M 2.342 34042 61.82 0.49 20,75

Total 100.00 100.00



Fe: green, Si: ri:d, Pb: blue

[ 11.0 um BF(framel):

Element (keV) Counts Mass% Sigma Atom%

Al K 1.486 77559 030  0.02  0.67

Si K 1.739  3986.271.51  0.03  3.19

Fe K 6.398 121226 7257 0.10  77.22

CuK 8040 254404194  0.03 1.82

Zn K 8.630 19929 16.60  0.08 15.08 S4 chemical analysis of

PoM 2342  4035.857.08 022  2.03 remaining of large Zn-rich
Total 100.00 100.00 )
magnetite crystal



S5 Selected Area Electron Diffraction

of the remaining of a micrometer-size
Zn-rich magnetite crystal (Zn, sFe?*, s)Fe3*,0,
Magnetite: 2.55 (311), 2.10 (400)

Traces of goethite: d =4.1 (101), 1.91 (410)




Fe: green, Si: red

. N

[ - 1 100 nm BFEfranel)

Element (keV) Counts Mass% Sigma  Atom%
Al K 1.486 1203.50 0.89 0.05 1.80

Si K 1.739 26436 18.82 0.18 36.56
Cak 3.690 681.10 0.56 0.04 0.77
Fe K 6.398 40534 45.74 0.31 44.69
CuK 3.040 1146.21 1.65 0.08 1.42
Zn K 8.630 6972.49 10.95 0.19 9:13
Pb M 2.342 6465.94 21.38 0.46 5.63
Total 100.00 100.00

S6 chemical analysis of
Green areas with contributions
of red area



10 1/nm

E\ Indicated uagnifi;ation: o s Indicated magmfication: 1.2kx

S7 Selected Area Electron Diffraction
of Zn-rich magnetite

D=4.87 (111), D=2.50 (311), D=2.09 A (400)




S8
FFT of Zn-rich spinel
D=4.8 (111), 2.9 (220), 2.5 (311) A



Element
Al K

Si K
Cak

Fe K
CuK

Zn K

Pb M
Total

Counts

"n
N

BF(framel)

Mass%

1643.48 0.90

26653

29.84

1142.43 1.54
2641.65 4.69
1105.42 1.35
1034.81 2.01

11474

59.67
100.00

Pb: green, Si: red

3100 s

Sigma  Atom%

0.04
0.29
0.07
0.13
0.06
0.10
0.83

2.14
68.19
2.46
2:39
1.36
1.97
18.48
100.00

S9 chemical analysis of
Minium Pb304 nanoparticles
(encircled)



e

L"Iruicated mmmﬁcahon;_.ZO(_k.x % '_ o g T RRR Y A X : Indicated magmfication: 1.2kx

S10
Diffuse rings or spots: minium, d =4.0 (210), 2.82 (310), 2.25 (222)
Sharp spots: Zn-rich magnetite, d= 2.55 (311), 2.10 (400)
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Element
Mg K

Al K

Si K
CaKkK

Fe K
CukK

Zn K

Pb M
Total

S12 Chemical composition of Si-rich areas (pink)
between dendrites (black) and unalered glass (violet)

(keV)
1.253
1.486
1739
3.690
6.398
8.040
8.630
2.342

BF(framel) ¢
Counts Mass%

34.01 0.47
128.61 0.91
2729.36 39.61
36.44 0.63
578.65 13.31
44.06 0.70
127.35 3.20
610.76 41.16
100.00

Sigma
0.15
0.11
0.71
0.22
041
0.27
041
1.93

105 pm

Pb: blue, Si: red

Atom%
0.98

i £ |
71.36
0.80
12.06
0.56
2.48
10.05
100.00



