Pigment Checker v.2
Macro XRF scanning with the Bruker

il

M6 Jetstream
By David Lainé
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Width:

Height:

Pixel Size:
Total number of pixel:
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Frame count:

Pixel time:

Measure time:

Overall time:

Stage speed:

Stage position (X,Y,2):

Tube parameter
High voltage:
Anode current:
Filter:

Optic:
SpotSize:
Chamber at:

Anode:
Detector parameters

Selected detectors:
Max. pulse throughput:
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Al-K, Si-KA, P-KA, S-KA, CI-KA, K-KA, Ca-KA, Ti-KA, Cr-KA, Mn-KA, Fe-KA, Co-KA, Ni-KA, Cu-KA, Zn-KA, As-KA,
Se-KA, Br-KA, Sr-KA, Cd-KA, Sn-LB, Sb-LB, Ba-LA, Hg-LA, Pb-LA, Bi-LA,
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cps/eV
T AP KL - LIBBK AT - K Fedd- KiAUd0- KA Hg- 18- LLAR - KA Sr-KA Zr-KA Cd-KA Map

keVv

Lithopone

Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Zn 30 798908 75.52 63.65
S 16 3176 13.83 23.77
Ti 22 32752 6.85 7.88
Ca 20 2678 1.75 2.41
Sr 38 1626 0.59 0.37
K 19 454 0.50 0.70
cl 17 178 0.45 0.70
Fe 26 5549 0.38 0.37
Mn 25 1003 0.09 0.09
Cr 24 359 0.04 0.04
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Chalk
Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at.%]
Ca 20 199667 97.12 98.70
Pb 82 10054 1.63 0.32
Fe 26 4401 0.67 0.49
K 19 703 0.34 0.35
Sr 38 984 0.13 0.06
Zn 30 715 0.06 0.04
Mn 25 250 0.05 0.04
Ccl 17 0 0.00 0.00
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SIAGEH KO- HEBK®Y - K Redd- MAUEQ- KA Hg- KBt LIARY- KA Sr-KA Zr-KA Cd-KA Map

keVv

Lamp black
Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at.-%]
Ca 20 17646 66.01 75.22
Fe 26 21265 19.00 15.53

Pb 82 4633 6.03 1.33
Ti 22 2041 5.46 5.21
Zn 30 4018 2.66 1.86
K 19 101 0.48 0.57
Mn 25 317 0.35 0.29
cl 17 0 0.00 0.00

Total: 100.00 100.00
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Spectrum:

El AN Net norm. C Atom. C

[weE.%] [at-%]
Co 27 165753 51.48 42 .31
K 19 10885 29.57 36.63
Ca 20 3570 8.49 10.27
Si 14 44 5.44 9.39
Pb 82 6165 4._.70 1.10
Ti 22 383 0.31 0.31
cl 17 0 0.00 0.00
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Map
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Azurite

Spectrum:

El AN Net norm.

C Atom. C

Cu 29 857686

Ca 20 2665
Fe 26 21892
K 19 715
cl 17 206
Ti 22 2352
Mn 25 226
Na 11 0
Total

©David Lainé, IPARC 2021

[wet.%] [at.%]
95.48 93.55
1.57  2.44
1.31  1.46
0.70  1.12
0.48  0.85
0.44  0.57
0.02  0.02
0.00  0.00
100.00 100.00
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Malachite
Spectrum:
El AN Net norm. C Atom. C
[wt.%] [at-%]
Cu 29 670729 78.77 63.53
Al 13 22 16.42 31.20
Ca 20 3728 2.67 3.41
K 19 694 0.82 1.08
Pb 82 1359 0.66 0.16
Fe 26 7995 0.57 0.52
Ti 22 287 0.07 0.07
Mn 25 202 0.02 0.02
cl 17 0 0.00 0.00
Total: 100.00 100.00
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Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Fe 26 191656 37.13 26.30

Ca 20 25422 26.06 25.71

Al 13 32 22 .22 32.57

Si 14 70 5.63 7.93

Ti 22 9789 4.54 3

K 19 2068 3.15 3

Pb 82 2372 0.63 0.

Mn 25 2260 0.52 0.37

As 33 672 0.13 0

Na 11 0 0.00 0

cl 17 0 0.00 0
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Cadmium yellow
Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at-%]
Cd 48 1995 37.43 18.46
S 16 3920 28.41 49.12
Zn 30 142400 25.91 21.97
Ca 20 2430 5.55 7.68
Fe 26 8764 2.08 2.07
Ti 22 727 0.61 0.70
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SIAGEH KO- HEBK®Y - K Redd- MAUEQ- KA Hg- KBE- LIARY- KA Sr-KA Zr-KA Cd-KA Map

Lead tin yellow 1
Spectrum:

El AN Net norm. C Atom. C
[weE.%] [at-%]
Pb 82 421025 79.31 66.18
Sn 50 563 12.52 18.24
Ba 56 18 6.40 8.06
Ca 20 1515 1.
Fe 26 836 0.09 0.29
cl 17 0 0
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Yellow ochre
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Fe 26 250359 72.33 63.17

Si 14 98 10.93 18.98

Ca 20 6923 9.35 11.38

K 19 1763 3.68 4

Pb 82 3083 2.35 0

Ti 22 2358 1.16 1.

Cu 29 369 0.16 0.12

Mn 25 122 0.04 0

cl 17 0 0.00 0
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Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Hg 80 514579 87.06 56.12

S 16 1391 4.24 17.11

Ca 20 2658 3.00 9.68

K 19 1548 2.90 9

Fe 26 18518 1.82 4

cl 17 238 0.70 2.

Ti 22 810 0.28 0.74

Mn 25 24 0.00 0

Br 35 0 0.00 0
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Alizarin
Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at-%]
Ca 20 11796 40.87 40.68
Cl 17 7174 35.93 40.43
K 19 2338 11.01 11.23
Fe 26 17632 8.25 5.89

Pb 82 4236 2.33 0.45
Ti 22 907 1.44 1.20
Mn 25 283 0.17 0.12

Total: 100.00 100.00
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Raw sienna
Spectrum:
El AN Net norm. C Atom. C
[wt.%] [at-%]

Fe 26 531021 89.75 88.06
Ca 20 8446 5.55 7.59
K 19 1829 1.90 2.66
As 33 5295 1.53 1.12
Pb 82 1876 1.00 0.26
Ti 22 1034 0.24 0.27
Mn 25 176 0.03 0.03
cl 17 0 0.00 0.00
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Burnt umber
Spectrum:

El AN

SIPBCH HAEEH L BB Br - K Aedé- HAMG- KAHG- 198 LR KA

10

[we. %]

Sr-KA Zr-KA

Net norm. C Atom.
[at.

15

Fe 26 230441
Ca 20 11509
Mn 25 34266
K 19 1474
Pb 82 3231
Ti 22 1106
Cu 29 535
Zn 30 489
cl 17 0]

68.29
14.34
11.09
2.80
2.49
0.54
0.24
0.20
0.00
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Titanium white

AN Net norm. C Atom.
[at.

[we. %]

Sr-KA Zr-KA

15

Spectrum:

El

Ti 22 447890

Ca 20 2849

Fe 26 2200

Pb 82 1962

Zn 30 968

K 19 135

cl 17 0
Total :
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Spectrum:
EI AN Net norm. C Atom. C
[we.%] [at-%]

Fe 26 5368 1 0.93
Sr 38 3766 0.82 0.37
K 19 389 0.48 0.48
Ti 22 424 0.37 0.31
Zn 30 349 0.05 0.03
cl 17 0 0.00 0.00

Total: 100.00 100.00
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Bone glack
pectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Ca 20 71364 81.13 81.54
P 15 769 9.25 12.02
Fe 26 22593 6.67 4.81
Pb 82 3753 1.28 0.25
Ti 22 687 0.70 0.59
Zn 30 2533 0.47 0.29
K 19 340 0.45 0.46
Mn 25 152 0.06 0.04
cl 17 0 0.00 0.00

Total: 100.00 100.00
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Phthalo blue
Spectrum:
El AN Net norm. C Atom. C
[wt.%] [at.-%]

Ca 20 15512 28.30 25.31
Cu 29 74104 14.80 8.35
Cl 17 1311 6.80 6.87
Fe 26 22182 5.42 3.48
K 19 731 2.06 1.89
Ti 22 2356 1.90 1.42
Pb 82 2746 1.19 0.21
Mn 25 274 0.08 0.06

Total: 100.00 100.00

©David Lainé, IPARC 2021



cps/eV

. ASIPSEK KA - HEBK A - K Fedd- KiAUd0- KA Hg- 18- LLAR - KA Sr-KA Zr-KA Cd-KA Map
80—
70—
60—
50—
Sn
| Fe
Mn
40— ¢cr
—Ti Zn
Tl Cu Cl sn Mn Co Zn
$Co Sis Ca Ti Cr Fe Cu Sn
Ta
30—
20—

Cobalt blue
Spectrum:
El AN Net norm. C Atom. C
[wt.%] [at-%]

Zn 30 13366 5.24 4.27
Cu 29 8278 3.46 2.90
Fe 26 5412 2.27 2.16
Cr 24 3865 2.19 2.24
S 16 155 1.79 2.98
Ccl 17 218 1.39 2.09
Mn 25 243 0.11 0.11

Total: 100.00 100.00
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Verdigris

Spectrum:

El AN Net norm.

SIPRIEHE KERi- LKA - K Redd- KiAUA0- KA Hg- BB LARP- KA Sr-KA Zr-KA

Map

10 15

C Atom. C

[we.%] [at.%]

Cu 29 692440 88.20 84.43
Ca 20 8622 6.28  9.53
K 19 2064 2.42  3.77
Pb 82 2572  1.47  0.43
Fe 26 16503 1.28  1.39
Ti 22 1313 0.32  0.41
Mn 25 320 0.03  0.03
cl 17 0 0.00 0.00
Total: 100.00 100.00
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Cadmium green
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Cd 48 485 10.35 4.75
Ni 28 33352 9.83 8.65
Co 27 16050 5.42 4.75
Ca 20 1797 3.54 4.56
Fe 26 4675 1.74 1.61
Pb 82 1505 1.09 0.27
Cu 29 2572 0.80 0.65
Cr 24 672 0.39 0.39
Mn 25 778 0.36 0.34
cl 17 0 0.00 0.00
K 19 0 0.00 0.00
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5 10 15
Cobalt yellow

Spectrum:
EI AN Net norm. C Atom. C
[wt.%] [at-%]
K 19 50500 54.30 63.56
Co 27 288122 41.74 32.41
Ca 20 2478 3.31 3.78
Pb 82 1712 0.50 0.11
Ti 22 366 0.15 0.15
Na 11 0 0.00 0.00
cl 17 0 0.00 0.00
Total: 100.00 100.00
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AIPRCH KSR LBBK AT - K Redd- iAUEQ- KAHG- 18- LLARP- KA Sr-KA Zr-KA Cd-KA Map

Lead tin yellow 11
Spectrum:

El AN Net norm. C Atom. C

[we.%] [at-%]
Pb 82 445393 95.04 78.71
Ca 20 2817 3.68 15.76
K 19 556 1.20 5.27
Fe 26 720 0.08 0.26

Total: 100.00 100.00
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Massicot
Spectrum:

El AN Net norm. C Atom. C

Pb 82 453146 94.
Sn 50 161 4.
Ca 20 1009 1.28 6.08
Fe 26 831 0
Cl 17 0 0

Total: 100.00 100.00
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Map
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Carmine lake
Spectrum:

El AN Net norm. C Atom. C
[we.%] [at-%]

Ca 20 14598 63.81

Fe 26 16267  13.47 .81
Pb 82 4511 04 .09
Hg 80 3434 .41 .76

Ti 22 696
cl 17 52
Mn 25 208

Total: 100.00 100.00
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Cadmium red
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Al 13 82 48.95 69.09
Cd 48 2480 20.18 6.84
Se 34 157095 14.53 7.01
S 16 1603 9.64 11.45
Ca 20 2620 3.29 3.12
Ti 22 3920 1.66 1.32
Fe 26 12518 1.47 1.00
Zn 30 3942 0.27 0.16

©David Lainé, IPARC 2021




cps/eV

/SIPBOK HAEH- LIEBK Br - K Fedd- KiAUA0- KA Hg- 1988 LARF- KA Sr-KA Zr-KA

Burnt sienna

Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at-%]

Fe 26 361828 68.08 61.52

Ca 20 33396 26.48 33.34

K 19 2071 2.42 3.13
Pb 82 3458 1.53 0
Ti 22 1685 0.61 0.

Mn 25 2704 0.56 0.52
S 16 69 0.30 0
0

Total: 100.00 100.00

©David Lainé, IPARC 2021




cps/eV

- /SIFIBE NRR0SALER- K BrMOREao MBUAGNK AHG- L8 LARF- KA

Lithopone

Zinc white

Sr-KA

T T T |

15
C Atom. C
%] [at-%]
15 51.81
70 44 .86
.57 0.99
.31 0.53
12 0.40
.50 0.61
31 0.39
21 0.29
.08 0.07
.05 0.06
.00 0.00
.00 100.00

Spectrum:
El AN Net norm.
[wt.
Zn 30 1076095 69.
Al 13 51 24 .
Te 52 99 2
Sb 51 76 1
Ba 56 6 1
Ca 20 1078 0
K 19 393 0.
cl 17 115 0
Fe 26 1708 0
Ti 22 360 0
Mo 42 0 0
Total: 100

©David Lainé, IPARC 2021

40

62.



cps/eV

/SIFIBE MR B - K BrMOFBOG M BUZAGQ- KA Hg- L8 LARF- KA Sr-KA Cd-KA

Lithopone

keVv

Vine black
Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at.%]
Ca 20 13366 66.05 73.20
Fe 26 17116 19.73 15.69

Pb 82 3242 5.25 1.13
S 16 217 3.88 5.38
Ti 22 1053 3.68 3.41
Zn 30 862 0.73 0.50
K 19 71 0.45 0.51
Mn 25 153 0.22 0.18
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

35.



cps/eV
T ASIFIE MBASRbER - K BrMOFSAO MBU 20 KAHG- L8 LLARPE- KA Sr-KA Cd-KA Lithopone

— Mn
T
K Zn SiPb
- ™y

0 T

keVv

Maya blue
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Ca 20 16820 46.94 48.84

Fe 26 35502 17.01 12.70
K 19 4214 13.87 14.79
Si 14 93 11.93 17.71
Zn 30 10258 3.72 2.38
Pb 82 3969 2.81 0.57
Ti 22 1508 2.22 1.93
Co 27 2602 1.09 0.77
Mn 25 684 0.41 0.31
Mg 12 0 0.00 0.00
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

36.



cps/eV
1 ASIFIRE MSabER - KBrMORAO B ZQ- KA Hg - 98¢ LiARY-KA Sr-KA Cd-KA Lithopone

keVv

Ultramarine nat.
Spectrum:
El AN Net norm. C Atom. C
[wt.%] [at-%]

Ca 20 33967 66.39 70.60
Fe 26 37666 16.13 12.31
K 19 4726 10.09 11.00
Ti 22 1912 2.58 2.29
S 16 322 1.95 2.59
Pb 82 2856 1.60 0.33
Cu 29 2618 0.86 0.58
Mn 25 495 0.27 0.21
Zn 30 448 0.14 0.09

Total: 100.00 100.00

©David Lainé, IPARC 2021

65.



cps/eV

/SFRE AWEADER.- - - Lithopone

keVv

Blue bice

Spectrum:

El AN Net norm. C Atom. C

[we.%] [at-%]
Cu 29 526385 66.19 55.80
Ca 20 44160 31.88 42 .61

Sn 50 55 1.05 0.47
cl 17 209 0.49 0.75
Fe 26 3676 0.38 0.37
Mn 25 85 0.01 0.01

©David Lainé, IPARC 2021



cps/eV
SIS IVHRERI - KB MIOFISAO MABUZQ- KA Hg - |88 LAR Y- KA Sr-KA Cd-KA Lithopone

il

keVv

Phthalo green

Spectrum:

El AN Net norm. C Atom. C

Ca 20 13737 43.74 44.65
Cl 17 6445 35.17 40.59

Fe 26 19602 9.20 6.74
Cu 29 15185 5.33 3.43
K 19 514 2.44 2.55
Pb 82 3499 2.23 0.44
Ti 22 1129 1.76 1.50
Mn 25 206 0.12 0.09

Total: 100.00 100.00

©David Lainé, IPARC 2021

67.



cps/eV

Co
60— Fe
Mn
Tc
Ti
-«
Zn C Ca Mn  do
B Ni S K i Cr Fe| Ni Zn

Cobalt green

Spectrum:

El AN Net norm.
[wt.

/SIFISE MR0EALER- K BrMOFBAG M BUAG- KA Hg- L8 LR KA Sr-KA

Ti 22 62405  28.
Ni 28 126650 25.
Co 27 60858 13.
Ca 20 12183 12.
Zn 30 43515 12.
Fe 26 16128 3.

S 16 338
cl 17 256

K 19 89

2
0
Cr 24 2762 0.
0
0

©David Lainé, IPARC 2021

C Atom. C
%] [at-%]
01 30.22
94 22.83
39 11.74
72 16.40
35 9.76
50 3.23
.10 3.38
.86 1.26
85 0.85
.15 0.20
.14 0.13
00 100.00

Lithopone

68.



cps/eV
— MM-MMWM-KAHQ-@WKA Sr-KA Cd-KA Lithopone

00— _TLH T = L- T | _I‘L—I_-_I‘I_ T T | T T I‘* | T T T T | T T T T | T T T T | T T T T
5 10 15 20 25 30 35 40
keVv
Orpigment
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

As 33 815718 80.94 65.55

S 16 2917 15.11 28.58

Ca 20 2379 1.84 2.79

K 19 845 1.11 1

cl 17 159 0.47 0

Fe 26 4249 0.28 0.30

Zn 30 5080 0.19 0

Ti 22 264 0.06 0

Total: 100.00 100.00

©David Lainé, IPARC 2021



cps/eV

60—  SinaE MERLEE- (AMOPKAO M BUZOIKA Hg- S LA KA Sr-KA

Naples yellow

Spectrum:

El AN Net norm. C Atom. C

[wt.%] [at-%]
Pb 82 199041 55.46 34.06
Sb 51 595 23.13 24.17
Zn 30 222150 21.12 41.11
Fe 26 1552 0.21 0.48
Cr 24 340 0.07 0.18

©David Lainé, IPARC 2021

keVv

Sh

Lithopone

70).



cps/eV

Yellow lake reseda

/SIFISE M0EALER- K BrMOFBAG M BUAG- KA Hg- L8 LARE- KA Sr-KA Cd-KA

Spectrum:

El

AN

keVv

Net norm. C Atom. C

[wt.%] [at.%]

20
26
19
82
15
16
22
30
25
17

18451
15799
1861
9406
187
281
899
523
87

©David Lainé, IPARC 2021

100.00 100.00

Lithopone

71.



cps/eV

/SIFIBE MR B - KBrMOFBOG N BUAG- KA Hg- L8 LARF- KA Sr-KA Cd-KA

Lithopone

keVv

Lac dye
Spectrum:

El AN Net norm. C Atom. C
[we.%] [at-%]

Total: 100.00 100.00

©David Lainé, IPARC 2021

72.



cps/eV
- MM-MMWM-KAI—{Q-I‘WKA Sr-KA Cd-KA Lithopone

keVv

Red lead
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.-%]

Pb 82 513573 88.07 50.32

Al 13 28 10.10 44.32
Ca 20 1187 1.27 3.76
K 19 250 0.45 1.35
Fe 26 722 0.07 0.14
Ti 22 126 0.04 0.10

©David Lainé, IPARC 2021

73.



cps/eV

/SIFIRE MRS B - KBMOFSAO MUBUA 20 - KA Hg- 184 LiARY-KA Sr-KA

Van Dyck brown
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.-%]

Ca 20 11746 54.56 61.03
Fe 26 28824 26.69 21.42
K 19 2177 11.72 13.43
Pb 82 2766 3.83 0.83
Ti 22 613 1.66 1.55
S 16 59 0.89 1.25
Zn 30 513 0.38 0.26
Mn 25 243 0.28 0.23
Al 13 0 0.00 0.00
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

kev

Lithopone

74.



cps/eV

/SIFIBE NRR0SBLER- K BrMOREao MABUA0- KAHG- L8 LARF- KA Sr-KA Cd-KA

Lithopone

keVv

Gum Arabic

Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Ca 20 17155 69.32 76.44
Fe 26 19746 19.29 15.27
Pb 82 3153 4.18 0.89
Ti 22 1220 3.64 3.36
K 19 741 3.57 4.03
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

75.



cps/eV
ASIFISE MBERi B8 - K BrMICF OGN BUZ- KA Hg- L8 LR KA Sr-KA Cd-KA Lithopone

-l Fe
_cr Pb  Ca Cr Fe
_"i

100—]

50

0 IL IL | L._I T | T T T T | T T T T | T T T T | T T T T
5 10 15 20 25 30 35 40
keVv
Lead white

Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Pb 82 565391 99.63 98.22
Ca 20 266 0.29 1.46
Fe 26 557 0.05 0.19
Cr 24 204 0.03 0.12

©David Lainé, IPARC 2021

76.



cps/eV
MME-WM-KAHQ-IQ-WKA Sr-KA Cd-KA Lithopone

40

keVv

Ivory black
Spectrum:

El AN Net norm. C Atom. C
[we.%] [at-%]

P 15 1132 11.05 14.12
Fe 26 14937 3.73 2.65
Ti 22 1403 1.23 1.02
Pb 82 3402 0.93 0.18
K 19 387 0.42 0.43
Zn 30 449 0.07 0.04
Mn 25 162 0.05 0.04
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

77.



cps/eV

22— /SIFISE M0EALER- K BrMOFBOG M BUAG- KA Hg- L8 LARF- KA Sr-KA Cd-KA

30
keVv

Indigo
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.-%]

Ca 20 6058 42.28 44.45
Cl 17 1542 20.20 24.01
Fe 26 15715 16.45 12.41
K 19 942 8.99 9.69
S 16 288 5.28 6.93
Pb 82 3544 5.03 1.02
Ti 22 401 1.33 1.17
Cu 29 280 0.23 0.15
Mn 25 167 0.22 0.17

Total: 100.00 100.00

©David Lainé, IPARC 2021




cps/eV
ASIFIRE MBASRbER - K ArMIOFSAO NGl KAHG- L8 LR KA Sr-KA Cd-KA

Tl Fe

—Ti

XK Cu Ca

[ Al C K
80—

—fa

0 T m

keVv

Egyptian blue
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.-%]

Cu 29 507328 51.55 34.44

Al 13 43 27.73 43.63
Ca 20 22408 16.78 17.78
K 19 2191 2.59 2.81
Cl 17 242 0.63 0.75
Ti 22 1419 0.41 0.36
Fe 26 3534 0.31 0.23

©David Lainé, IPARC 2021
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cps/eV

Tor
8o—{T
P Ca
cu  dK T cu
y
60—
™

MM-WWMZQKAHQ-IQ-WKA Sr-KA

Viridian

Spectrum:

El AN Net norm.
[wt

Cr 24 446218 4.

Ca 20 7938 4

K 19 836 0

Pb 82 1608 0.

Cu 29 559 0

Ti 22 519 0

cl 17 0 0

©David Lainé, IPARC 2021

Pb

10 15

C Atom. C
%] [at-%]
05 93.14
.30 5.52
.71 0.94
69 0.17
.14 0.12
.10 0.11
.00 0.00
00 100.00

80.



cps/eV.
/SIFRE AWEALER- (A ROPKaO MU ZG-KAHD- 1B LRP- KA ST-KA Cd-KA

oL LUk

Chrome green
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at.%]

Cr 24 476132 94.97 94.

Ca 20 7740 3.91 5

Pb 82 1675 0.69 0

K 19 382 0.31 0.40

Ti 22 650 0.12 0

cl 17 0 0.00 0

Total: 100.00 100.00

©David Lainé, IPARC 2021
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cps/eV

1
:|§$|

=%

(S

/SIFIBE MR B - K BrMOFBAG N BUAG- KA Hg- L8 LARF- KA Sr-KA Cd-KA

Cc K

Saff@%%ctrum:

El

AN

keVv

Net norm. C Atom. C

[wt.%] [at.%]

8.43
5.04 5.99
1.82 0.41
1.21 0.89
0.66 0.41
0.13 0.11
0.00 0.00

100.00 100.00

©David Lainé, IPARC 2021

82.



cps/eV

]

/SIFIBE MR B - K BrMOFBOG N BUZAGQ- KA Hg- L8 LARF- KA Sr-KA

Gamboggectrum:

El

AN Net norm. C Atom. C

[wt.%] [at.%]

20 13265
26 15395
19 2380
82 6026
22 603
30 1300
17 0

7.32 1.58
1.77 1.65
0.81 0.55
0.00 0.00

100.00 100.00

©David Lainé, IPARC 2021

keVv

83.



cps/eV

0___1'Lllh“| “g_-IJL‘I
Realgar
Spectrum:

El AN Net norm.

[wt.

As 33 717857 64
Al 13 30 20.
S 16 1977 10.
Ca 20 3191 2
K 19 946 1
cl 17 170 0
Fe 26 7365 0
Ti 22 512 0
Total: 100

©David Lainé, IPARC 2021

slmwmm-mmmmm-mm-lﬂ-w-m Sr-KA

10 15

C Atom. C

%] [at.%]
37 41.72
46 36.81
40 15.75
45  2.97
23 1.53
50  0.69
48  0.41
12 0.12
.00 100.00

84.



cps/eV

/SIFISE MR0EALER- K BrMOFBAG M BUAG- KA Hg- L8 LARF- KA Sr-KA Cd-KA

keVv

Madder lake
Spectrum:

El AN Net norm. C Atom. C
[wt.%] [at-%]

Ca 20 12329 47.49 49.00

K 19 8015 29.33 31.02
Fe 26 18195 10.23 7.58
S 16 970 7.98 10.29
Pb 82 4640 3.19 0.64
Ti 22 734 1.38 1.19
Zn 30 617 0.23 0.14
Mn 25 252 0.18 0.14
cl 17 0 0.00 0.00

Total: 100.00 100.00

©David Lainé, IPARC 2021

85.



cps/eV

/SIFIBE MR B - KBrMOFBOG N BUAG- KA Hg- L8 LARF- KA

Si K T B Pb

A i)

5 10

Red ochre
Spectrum:

El AN Net norm. C Atom.
[wt.%] [at.

Sr-KA

15

Fe 26 256036 62.10 49.
Si 14 232 21.76  34.
Ca 20 4916 6.33 7.

K 19 2973 5.84
T1 22 4596 2.05

Cl 17 0 0.00

6
1
Pb 82 3241 1.92 0.
0

©David Lainé, IPARC 2021

keVv

86.



cps/eV

| Mn
Ti Ca
K Al Pb K Ti M

Raw umber
Spectrum:

El AN Net norm.
[wt.

| mimme veabrm- (aMoRlo MU ZG-KAHg- 1B LRP- KA ST-KA

Fe 26 319917 64.

Mn 25 49776 10

Ca 20 12538 10.
Al 13 12 10.
K 19 1394 1.
Pb 82 1760 0.
Ti 22 1475 0.

Total: 100.

©David Lainé, IPARC 2021

C Atom. C
%] [at-%]
66 55.94
.94 9.63
84 13.07
23 18.32
89 2.33
95 0.22
48 0.49
00 100.00

59.



The elements and the counts per pigment

Al-K,
Too little counts per pigment

©David Lainé, IPARC 2021

60.



Si-KA,

All counts below 1

Counts

Red ochre
Cobalt blue
Yellow ochre

©David Lainé, IPARC 2021

Area
196
182
210

Si-KA
0,9
0,87
0,53

61.



Counts Area P-KA
Ivory black 195 4,48
Bone black 196 2,95

Chalk 210 2,06

©David Lainé, IPARC 2021



Counts

Gypsum
Cadmium yellow
Lithopone
Orpigment
Realgar
Vermillion
Cadmium green
Cadmium red

©David Lainé, IPARC 2021

Area
196
256
240
225
210
238
169
240

S-KA
12,47
7,24
7,1
6,27
5,72
4,98
3,85
3,8



Counts
Phthalo green
Alizarin
Indigo
Phthalo blue

©David Lainé, IPARC 2021

Area
196
240
210
225

CI-KA
20,8
18,3

3,3
2,68

64.



K-KA,

Counts
Cobalt yellow
Smalt
Madder lake

©David Lainé, IPARC 2021

Area
196
210
224

K-KA
196,9
38,06
25,16

65.



Counts

Chalk

Ivory black
Gypsum

Bone black
Blue bice
Ultramarine nat.
Burnt sienna
Green earth
Egyptian blue
Yellow lake reseda
Gum Arabic
Vine black
Maya blue
Lamp black
Prussian blue
Lac dye
Carmine lake
Phthalo green
Van Dyck brown
Saffron

Raw umber
Phthalo blue

©David Lainé, IPARC 2021

Area
210
195
196
196
168
240
240
182
182
196
196
156
196
210
240
210
195
196
169
210
182
225

Ca-KA
728,65
339,36
311,62
281,06
201,21
107,81
106,62
104,52
92,81
70,51
66,23
64,76
64,39
62,72
62,36
60,14
55,73
52,82
52,7
52,44
51,37
50,9



Counts
Titanium white
Saffron

Cobalt green
Cadmium green

©David Lainé, IPARC 2021

Area
196
210
224
169

Ti-KA
1834,1
194,23
167,79

97,62

67.



Cr-KA,

Counts Area Cr-KA
Chrome green 182 2030,1
Viridian 180 1918,6

©David Lainé, IPARC 2021

68.



Mn-KA,

Counts

Raw umber
Burnt umber
Raw sienna
Burnt sienna
Green earth
Red ochre
Yellow ochre
Chalk
Prussian blue
Chrome green
Viridian

©David Lainé, IPARC 2021

Area
182
182
224
240
182
196
210
210
240
182
180

Mn-KA
243,3
170,53
31,29
30,8
25,5
17,32
16,84
11,51
11,31
9,9
9,5



Fe-KA,

Counts

Raw sienna
Raw umber
Burnt sienna
Red ochre
Burnt umber
Yellow ochre
Green earth
Prussian blue
Maya blue

Van Dyck brown
Ultramarine nat.

©David Lainé, IPARC 2021

Area
224
182
240
196
182
210
182
240
196
169
240

Fe-KA
1880,2
1408,7
1198,1
1036,3
1013,5
951,16
837,58
434,84
142,56
134,44
123,04



Co-KA,

Counts
Cobalt violet
Cobalt yellow
Smalt

Cobalt blue
Cobalt green

©David Lainé, IPARC 2021

Area
192
196
210
182
224

Co-KA
2221,3
1192,8
635,67

344.,8
214,37

71.



Counts

Cobalt green

Cadmium green

©David Lainé, IPARC 2021

Area
224
169

Ni-KA
466,2
162,3

72.



Cu-KA,

Counts
Azurite
Malachite
Blue bice
Egyptian blue
Verdigris

©David Lainé, IPARC 2021

Area
210
182
168
182
270

Cu-KA
33775
3048,9

2582
22774
21225

73.



Zn-KA,

Counts

Zinc white
Lithopone
Naples yellow
Cadmium yellow

©David Lainé, IPARC 2021

Area
195
240
182
256

Zn-KA

4574
2749,7
1005,7
459,89

74.



As-KA,

Counts
Orpigment

Realgar

©David Lainé, IPARC 2021

Area
225
210

As-KA
2580,1
2446,9

75.



Se-KA,

Counts
Cadmium red
Cobalt violet
Cobalt yellow
Raw sienna
Burnt sienna
Smalt

Raw umber

©David Lainé, IPARC 2021

Area
240
192
196
224
240
210
182

Se-KA
361,28
18,84
11,84
8,7
8,18
7,48
7,26



Br-KA,

Counts
Vermillion
Cobalt violet
Cobalt yellow
Raw sienna
Azurite
Malachite
Smalt

Blue bice
Verdigris
Egyptian blue
Green earth
Raw umber
Burnt sienna
Cobalt green
Orpigment
Burnt umber
Realgar
Yellow ochre
Cobalt blue
Red ochre
Cadmium green

©David Lainé, IPARC 2021

Area
238
192
196
224
210
182
210
168
270
182
182
182
240
224
225
182
210
210
182
196
169

Br-KA
101,65
35,76
18,59
14,1
13,58
12,35
11,53
11,37
9,26
8,25
7,99
7,96
7,86
7,75
7,13
6,62
6,58
5,9
5,77
5,54
4,48

77.



Sr-KA,

Counts

Lead white
Vermillion
Massicot

Red lead

Lead tin yellow Il
Lead tin yellow |
Gypsum

Naples yellow

©David Lainé, IPARC 2021

Area
180
238
180
210
196
195
196
182

Sr-KA
22,93
20,79
20,23
18,77
17,46
17,12

15,8

9,22



Mo-KA,

Counts
Zinc white

Lithopone

©David Lainé, IPARC 2021

Area
195
240

Mo-KA
53,09
9,43

79.



Counts

Lead white
Massicot

Red lead

Lead tin yellow II
Lead tin yellow |
Cadmium yellow
Cadmium red
Cadmium green
Naples yellow
Titanium white

©David Lainé, IPARC 2021

Area
180
180
210
196
195
256
240
169
182
196

Cd-KA
22,23
12,7
11,99
10,41
9,09
7,6
7,48
4,81
3,08
2,94



Sn-LB,

Counts

Cobalt blue

Cobalt yellow

Lead tin yellow |
Chrome green
Viridian

Cadmium yellow
Cadmium red
Yellow lake reseda
Lead tin yellow Il

©David Lainé, IPARC 2021

Area
182
196
195
182
180
256
240
196
196

Sn-LB
45,09
14,91

8,56

7,1
6,62

3,8
3,66
3,05
2,35



Sb-LB,

Counts

Naples yellow

©David Lainé, IPARC 2021

Area

182

Sb-LB

34,7

82.



Counts

Cadmium green
Lithopone
Cobalt green
Cobalt blue

©David Lainé, IPARC 2021

Area
169
240
224
182

Ba-LA
153,6
98,16
39,42
29,36

83.



Counts

Vermillion

©David Lainé, IPARC 2021

Area
238

Hg-LA
1074

84.



Pb-LA

Counts

Lead white
Massicot

Red lead

Lead tin yellow I
Lead tin yellow |
Naples yellow
Orpigment
Realgar

©David Lainé, IPARC 2021

Area
180
180
210
196
195
182
225
210

Pb-LA
1551,8
1233,5
1181,2
1118,7
1060,6
528,83
473,51
441,31



Counts

Chrome green
Viridian
Orpigment
Realgar

Red lead

Lead white

Lead tin yellow Il
Massicot

Lead tin yellow |

©David Lainé, IPARC 2021

Area
182
180
225
210
210
180
196
180
195

Bi-LA
32,35
28,85
26,92
26,46
13,16
12,95
11,54
10,73

9,76
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