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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach

V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

[Ca*] =4,000 mg L | [CO3%] =4,000 mg L | [SO4%] =500 mg L*

Image 1

1. spot

Elemen [Elemen |Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.88| 55.40
6 C Carbon | 41.05| 31.69
20 Ca Calcium 4.78| 12.32
16 S Sulfur 0.28| 0.59

"é %)

0 1 2 3 4 5 & 7 8 9 10
259,273 counts in 30 seconds

Disabled elements: B, N, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.22| 51.67
6 C Carbon | 40.24| 29.88
20 Ca Calcium 7.08| 17.54
16 S Sulfur 0.46| 0091

@ @

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
189,893 counts in 30 seconds

Disabled elements: B, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 45.80| 48.46
6 C Carbon | 49.53| 39.34
20 Ca Calcium 435| 11.52
16 S Sulfur 0.32| 0.69

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
237,674 counts in 30 seconds

Disabled elements: B, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 56.26| 55.69
6 C Carbon | 36.82| 27.36
20 Ca Calcium 6.48| 16.08
16 S Sulfur 0.44| 0.87

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
244,615 counts in 30 seconds

Disabled elements: B, I, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 17.03| 37.66
6 C Carbon | 50.59| 33.52
8 0] Oxygen | 32.10| 28.33
16 S Sulfur 0.28| 0.49

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

@

0 2
125,100 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
' Elemen [Elemen [Elemen |Atomi |Weigh

t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 53.63| 53.17
6 C Carbon | 39.26| 29.22
20 Ca Calcium 7.02| 17.44
16 S Sulfur 0.09| 0.17

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

0 2
214,908 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 63.03| 47.35
8 0] Oxygen | 26.55| 26.57
20 Ca Calcium | 10.32| 25.87
16 S Sulfur 0.11] o0.21

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

Io

0 2
116,468 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 43.15| 42.76
6 C Carbon | 48.20| 35.86
20 Ca Calcium 8.46| 20.99
16 S Sulfur 0.20f 0.39

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

8

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
175,838 counts in 30 seconds

Disabled elements: B, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 57.76| 47.49
8 0] Oxygen | 38.42| 42.08
20 Ca Calcium 3.73| 10.23
16 S Sulfur 0.09| 0.20

FOV: 66.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:05

0 2
110,436 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, |, Mo, Sb
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Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 2

1. spot

Elemen [Elemen [Elemen |Atomi |Weigh

|t t t c t
Number |Symbol [Name |[Conc. |Conc.

1/ 20 Ca Calcium | 18.20| 39.32
6 C Carbon | 47.14| 30.52
8 0] Oxygen | 34.37| 29.65
16 S Sulfur 0.29| 0.51

FOV: 37.7 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:13

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
133,671 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
|t t t c t
Number [Symbol [Name |[Conc. |Conc.
118 0] Oxygen | 55.02| 56.86
6 C Carbon | 40.39| 31.33
20 Ca Calcium 4.45| 11.53
16 S Sulfur 0.13| 0.28

FOV: 37.7 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:13

0 2
222,223 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, I, N, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 3

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 14.82| 33.60
6 C Carbon | 48.72| 33.09
8 0] Oxygen | 36.08| 32.64
16 S Sulfur 0.37| 0.67

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:16

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
135,806 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 57.52| 54.18
6 C Carbon | 32.76| 23.17
20 Ca Calcium 9.12| 21.53
16 S Sulfur 0.60 1.13

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:16

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
207,386 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.53| 46.97
6 C Carbon | 42.21| 30.67
20 Ca Calcium 9.03| 21.90
16 S Sulfur 0.23| 045

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:16

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
208,637 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.40| 51.03
6 C Carbon | 37.30| 26.76
20 Ca Calcium 9.21| 22.04
16 S Sulfur 0.09| 0.18

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:16

0 2
154,336 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.46| 50.06
6 C Carbon | 36.02| 25.32
20 Ca Calcium | 10.40| 24.40
16 S Sulfur 0.11] o0.21

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:16

0 2
202,842 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 4

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 50.68| 51.53
6 C Carbon | 43.21| 32.99
20 Ca Calcium 5.94| 15.13
16 S Sulfur 0.17| 0.35

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
222,876 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.94| 47.69
6 C Carbon | 50.50| 40.23
20 Ca Calcium 4.45| 11.83
16 S Sulfur 0.12| 0.25

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

&

)| -

0 2
210,645 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 56.68| 43.05
8 0] Oxygen | 34.53| 34.93
20 Ca Calcium 8.30| 21.05
16 S Sulfur 0.48| 0.98

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
150,717 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 40.18| 36.36
20 Ca Calcium | 13.81| 31.30
6 C Carbon | 45.06| 30.61
16 S Sulfur 0.95 1.72

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
155,361 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 22.51| 46.24
6 C Carbon | 48.75| 30.01
8 0] Oxygen | 28.52| 23.39
16 S Sulfur 0.22| 0.36

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

R .h
0 1 3 4 5 6

2
112,245 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.55| 57.84
6 C Carbon | 38.52| 29.58
20 Ca Calcium 4.85| 12.43
16 S Sulfur 0.07| 0.15

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

0 2
261,032 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.47| 55.14
6 C Carbon | 43.53| 34.34
20 Ca Calcium 3.95| 1041
16 S Sulfur 0.05| 0.11

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:21

0 2
256,184 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, N, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 6

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
118 0] Oxygen | 44.96| 39.85
20 Ca Calcium | 14.45| 32.09
6 C Carbon | 39.65| 26.39
16 S Sulfur 0.94 1.67

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
153,987 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 74.26| 66.23
8 0] Oxygen | 23.94| 28.45
20 Ca Calcium 1.76 5.24
416 S Sulfur 0.04| 0.09

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 1 2 3 4 5

38,614 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 66.00| 55.27
8 0] Oxygen | 29.91| 33.37
20 Ca Calcium 3.99| 11.14
416 S Sulfur 0.10| 0.22

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

[
1 ©

0
144,857 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 86.32| 81.72
8 0] Oxygen 13.13| 16.56
20 Ca Calcium 0.51 1.62
416 S Sulfur 0.04| 0.09

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

P ow

118,596 counts in 30 seconds

5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 65.58| 55.36
8 0] Oxygen | 30.90| 34.75
20 Ca Calcium 3.49 9.83
416 S Sulfur 0.02| 0.05

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

@

0 2
154,742 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 61.08| 46.66
8 0] Oxygen | 29.92| 30.45
20 Ca Calcium 8.92| 22.75
416 S Sulfur 0.07| 0.14

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

(o

0 2
137,322 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
118 0] Oxygen | 38.09| 34.82
6 C Carbon | 47.71| 32.74
20 Ca Calcium | 14.04| 32.15
416 S Sulfur 0.16| 0.29

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 2
160,855 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
118 0] Oxygen | 45.81| 43.44
6 C Carbon | 43.35| 30.86
20 Ca Calcium | 10.75| 25.54
416 S Sulfur 0.09| 0.16

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 2
155,238 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 57.43| 46.40
8 0] Oxygen | 37.72| 40.60
20 Ca Calcium 4.73| 12.74

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 2
183,633 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 75.46| 65.40
8 0] Oxygen | 20.91| 24.14
20 Ca Calcium 3.58| 10.34
416 S Sulfur 0.05| 0.13

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

[ el

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

73,765 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
118 0] Oxygen | 47.00| 48.66
6 C Carbon | 47.40| 36.84
20 Ca Calcium 5.52| 14.33
416 S Sulfur 0.08| 0.17

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

0 2
141,496 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
116 C Carbon | 72.07| 61.72
8 0] Oxygen | 24.16| 27.57
20 Ca Calcium 3.68| 10.52
416 S Sulfur 0.09| 0.19

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:33

o
Il__e

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
91,737 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 7

1. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number |Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 46.72| 45.03

|6 C Carbon | 43.40| 31.41

20 Ca Calcium 9.25| 22.34
16 S Sulfur 0.63 1.22

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
182,228 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 53.94| 53.19

6 C Carbon | 38.59| 28.57

20 Ca Calcium 7.03| 17.37
16 S Sulfur 0.44| 0.87

J ®

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
228,403 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 51.53| 48.71

6 C Carbon | 38.09| 27.03

20 Ca Calcium 9.69| 22.94
16 S Sulfur 0.69 1.32

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
186,238 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 49.67| 47.72

6 C Carbon | 40.80| 29.43

20 Ca Calcium 9.37| 22.55
16 S Sulfur 0.15| 0.30

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

%
o

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
169,986 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 56.70| 55.69

6 C Carbon | 35.98| 26.53

20 Ca Calcium 6.88| 16.93
16 S Sulfur 0.43| 0.85

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
226,807 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

8. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

’ 6 C Carbon | 52.12| 36.54

E:] 0 Oxygen | 34.45| 32.17

20 Ca Calcium | 13.14| 30.73
16 S Sulfur 0.30| 0.55

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
132,636 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

v 8 0] Oxygen | 46.21| 4441

6 C Carbon | 43.64| 31.48

20 Ca Calcium 9.50| 22.87
16 S Sulfur 0.64 1.23

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
186,911 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

’ 6 C Carbon | 60.48| 46.30

E:] 0 Oxygen | 30.72| 31.33

20 Ca Calcium 8.58| 21.92
16 S Sulfur 0.22| 0.45

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
103,743 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

13. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

’ 6 C Carbon | 57.63| 47.14

E:] 0 Oxygen | 38.24| 41.67

20 Ca Calcium 4.01| 10.95
16 S Sulfur 0.11| 0.24

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

0 2
101,766 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

14. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

’ 6 C Carbon | 60.69| 51.29

E:] 0 Oxygen | 36.66| 41.26

20 Ca Calcium 2.59 7.29
16 S Sulfur 0.07| 0.16

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

!

- b

3

0 2 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
205,192 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

15. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
’ 6 C Carbon | 68.37| 59.31
E:] 0 Oxygen | 29.23| 33.78
20 Ca Calcium 2.33 6.74

FOV: 82.1 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 15:47

lo
Lok

2
205,624 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 8

1. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.

¥ 8 0] Oxygen | 52.14| 47.55
20 Ca Calcium | 11.79| 26.94
6 C Carbon | 35.35| 24.20
16 S Sulfur 0.71 1.31

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

® ()
Q,

0 1 2
169,538 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

¥ 8 0] Oxygen | 47.67| 41.73
20 Ca Calcium | 15.12| 33.16
6 C Carbon | 36.59| 24.04
16 S Sulfur 0.61 1.07

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@
@
¢
@
o

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
118,188 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 18.73| 40.48
6 C Carbon | 50.20| 32.52
8 0] Oxygen | 30.85| 26.62
16 S Sulfur 0.22| 0.38

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
66,062 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 27.20| 52.14
6 C Carbon | 43.71| 25.11
8 0] Oxygen | 28.45| 21.77
16 S Sulfur 0.64| 0.99

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
98,577 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 22.70| 46.31
6 C Carbon | 47.36| 28.95
8 0] Oxygen | 29.49| 24.01
16 S Sulfur 0.44| 0.73

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
88,750 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 6 C Carbon | 61.21| 45.58
8 0] Oxygen | 28.01| 27.78
20 Ca Calcium | 10.47| 26.01
16 S Sulfur 0.32| 0.63

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

® ®

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
49,131 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 6 C Carbon | 67.34| 54.21
8 0] Oxygen | 25.95| 27.83
20 Ca Calcium 6.56| 17.63
16 S Sulfur 0.15| 0.33

®

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
44,552 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

8. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 22.25| 45.83
6 C Carbon | 48.80| 30.12
8 0] Oxygen | 28.65| 23.56
16 S Sulfur 0.30| 0.49

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
79,404 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

9. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 22.27| 45.43
6 C Carbon | 45.79| 27.99
8 0] Oxygen | 31.22| 25.42
16 S Sulfur 0.71 1.17

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
80,964 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 24.98| 49.35
6 C Carbon | 44.14| 26.13
8 0] Oxygen | 30.67| 24.19
16 S Sulfur 0.21| 0.33

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

®

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
90,228 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 23.28| 47.34
6 C Carbon | 49.51| 30.17
8 0] Oxygen | 26.72| 21.69
16 S Sulfur 0.49| 0.80

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
78,722 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

il 20 Ca Calcium | 20.24| 43.21
6 C Carbon | 54.25| 34.70
8 0] Oxygen | 25.10| 21.39
16 S Sulfur 0.41| 0.70

FOV: 54.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:14

@

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
75,286 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 9

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 59.09| 57.01
6 C Carbon | 32.99| 23.90
20 Ca Calcium 7.84| 18.95
16 S Sulfur 0.07| 0.14

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@
@

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 1 2
187,322 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.78| 42.80
20 Ca Calcium | 15.10| 33.18
6 C Carbon | 35.91| 23.65
16 S Sulfur 0.21| 0.37

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
140,936 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.16| 40.77
20 Ca Calcium | 17.52| 37.16
6 C Carbon | 34.06| 21.64
16 S Sulfur 0.25| 042

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

@

€
©

0 2
152,082 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 22.05| 44.14
8 0] Oxygen | 39.16| 31.29
6 C Carbon | 37.49| 22.49
16 S Sulfur 1.30| 2.08

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

®

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
117,937 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.91| 49.09
20 Ca Calcium | 11.62| 26.50
6 C Carbon | 33.73| 23.06
16 S Sulfur 0.74 1.35

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
163,232 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 16.09| 35.96
6 C Carbon | 51.00| 34.16
8 0] Oxygen | 32.32| 28.83
16 S Sulfur 0.58 1.04

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
90,073 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 55.74| 51.71
20 Ca Calcium | 10.21| 23.72
6 C Carbon | 33.32| 23.20
16 S Sulfur 0.73 1.36

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

Prco

©) (&)
L)

0 2
160,875 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

8. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 79.05| 72.17
8 0] Oxygen 19.65| 23.90
20 Ca Calcium 1.27 3.87
16 S Sulfur 0.03| 0.06

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

®

[ e %

73,966 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

9. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.63| 54.88
6 C Carbon | 35.28| 25.67
20 Ca Calcium 7.67| 18.61
16 S Sulfur 0.43| 0.84

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@
@

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
170,398 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 47.20| 46.28
6 C Carbon | 44.14| 32.49
20 Ca Calcium 8.57| 21.05
16 S Sulfur 0.09| 0.18

FOV: 45.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:24

@

—®

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
166,836 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach

V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot

@

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 62.29| 51.95
8 0] Oxygen | 34.01| 37.79
20 Ca Calcium 3.64| 10.12

2 3 4 5 & 7 8 9
conds

0
37,155 counts in 30 se

Disabled elements: B, Mo

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

[Ca?*] = 4,000 mg L | [COs?] = 4,000 mg L | [SO42] = 2,000 mg L

Image 2

1. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |Conc. |Conc.

20 Calcium | 18.34| 38.31
Oxygen | 42.93| 35.79
Carbon 37.13| 23.24
Sulfur 1.59 2.66

)
wm
olo|o

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
174,827 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 51.24| 46.70
20 Ca Calcium | 12.08| 27.57
6 C Carbon | 36.13| 24.72
16 S Sulfur 0.55 1.01

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
199,678 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 19.29| 40.18
8 0] Oxygen | 42.96| 35.72
6 C Carbon | 37.23| 23.24
16 S Sulfur 0.51| 0.86

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
169,093 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 18.00| 38.15
8 0] Oxygen | 41.88| 35.43
6 C Carbon | 39.23| 2491
16 S Sulfur 0.89 1.50

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
188,218 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 24.73| 48.56
8 0] Oxygen | 32.29| 25.31
6 C Carbon | 42.14| 24.80
16 S Sulfur 0.85 1.33

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
118,898 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 17.57| 37.66
8 0] Oxygen | 38.23| 32.71
6 C Carbon | 43.05| 27.66
16 S Sulfur 1.15 1.98

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
114,438 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.96| 40.57
20 Ca Calcium | 13.26| 29.97
6 C Carbon | 40.75| 27.60
16 S Sulfur 1.03 1.87

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
147,578 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.93| 38.99
20 Ca Calcium | 15.58| 33.86
6 C Carbon | 38.18| 24.87
16 S Sulfur 1.31 2.28

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
175415 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 42.71| 42.31
6 C Carbon | 48.41| 36.00
20 Ca Calcium 8.18| 20.29
16 S Sulfur 0.71 1.40

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
129,696 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 20.91| 43.37
6 C Carbon | 45.63| 28.36
8 0] Oxygen | 32.77| 27.13
16 S Sulfur 0.69 1.14

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
174,584 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.41| 40.96
6 C Carbon | 42.76| 29.61
20 Ca Calcium | 12.36| 28.55
16 S Sulfur 0.47| 0.87

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
95,487 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 49.41| 46.84
6 C Carbon | 40.13| 28.56
20 Ca Calcium 9.98| 23.69
16 S Sulfur 0.48| 0.92

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:43

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
182,521 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 60.13| 60.44
6 C Carbon | 34.35| 25.92
20 Ca Calcium 5.02| 12.64
16 S Sulfur 0.50 1.01

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
248,087 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.68| 37.06
20 Ca Calcium | 15.02| 33.45
6 C Carbon | 42.77| 28.54
16 S Sulfur 0.53| 0.95

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
151,665 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 58.80| 57.22
6 C Carbon | 33.65| 24.58
20 Ca Calcium 7.16| 17.46
16 S Sulfur 0.38| 0.74

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
231,238 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 52.82| 50.72
6 C Carbon | 37.87| 27.30
20 Ca Calcium 8.44| 20.31
16 S Sulfur 0.87 1.68

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
200,828 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.77| 38.28
6 C Carbon | 44.41| 30.56
20 Ca Calcium | 12.58| 28.89
16 S Sulfur 1.23 2.27

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
146,753 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.21| 41.59
6 C Carbon | 50.86| 38.53
20 Ca Calcium 7.61| 19.23
16 S Sulfur 0.32] 0.65

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

W

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
162,973 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 58.36| 56.76
6 C Carbon | 34.07| 24.87
20 Ca Calcium 7.40| 18.02
16 S Sulfur 0.18| 0.35

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
237,788 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.99| 57.89
6 C Carbon | 37.70| 28.75
20 Ca Calcium 5.04| 12.83
16 S Sulfur 0.26| 0.53

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

o

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
258,942 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 56.75| 55.78
6 C Carbon | 36.03| 26.58
20 Ca Calcium 6.89| 16.97
16 S Sulfur 0.34| 0.66

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
206,322 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 17.97| 38.52
8 0] Oxygen | 37.16| 31.80
6 C Carbon | 44.07| 28.31
16 S Sulfur 0.80 1.37

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
124,803 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 16.54| 36.00
8 0] Oxygen | 40.71| 35.37
6 C Carbon | 42.07| 27.44
16 S Sulfur 0.68 1.19

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
132,528 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 21.95| 44.78
6 C Carbon | 47.29| 28091
8 0] Oxygen | 29.22| 23.80
16 S Sulfur 1.54| 251

FOV: 77.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 16:55

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
103,640 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 52.80| 51.42
6 C Carbon | 38.91| 28.44
20 Ca Calcium 8.11| 19.77
16 S Sulfur 0.18| 0.36

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
200,418 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 64.33| 50.91
8 0] Oxygen | 28.34| 29.88
20 Ca Calcium 7.03| 18.57
16 S Sulfur 0.31] 0.65

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

@

s

0 2
157,224 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 46.53| 42.73
20 Ca Calcium | 12.46| 28.66
6 C Carbon | 40.72| 28.07
16 S Sulfur 0.29| 0.54

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
171,633 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 51.60| 49.19
6 C Carbon | 38.59| 27.62
20 Ca Calcium 9.34| 22.30
16 S Sulfur 0.47| 0.90

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
191,998 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.73| 43.79
6 C Carbon | 45.95| 33.77
20 Ca Calcium 8.47| 20.77
16 S Sulfur 0.85 1.67

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
165,758 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.30| 47.47
6 C Carbon | 43.12| 31381
20 Ca Calcium 7.77| 19.13
16 S Sulfur 0.81 1.60

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
150,828 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 50.72| 52.25
6 C Carbon | 43.79| 33.87
20 Ca Calcium 495| 12.77
16 S Sulfur 0.54 1.11

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
274,234 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

9. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 80.24| 74.10
8 0] Oxygen 18.88| 23.23
20 Ca Calcium 0.83 2.57
16 S Sulfur 0.04| 0.11

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

L _o %

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

75,232 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 81.96| 76.23
8 0] Oxygen 17.26| 21.38
20 Ca Calcium 0.73 2.26
16 S Sulfur 0.05| 0.13

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

L'.‘ﬁ
o 1 2 3 4

74,112 counts in 30 seconds

5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: Al, B, Br, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.32| 39.42
6 C Carbon | 47.34] 3391
20 Ca Calcium | 10.45| 24.98
16 S Sulfur 0.89 1.70

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

®
@

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
137,655 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 75.85| 68.99
8 0] Oxygen | 23.17| 28.07
20 Ca Calcium 0.91 2.75
16 S Sulfur 0.08| 0.19

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

®
Il_e %

63,266 counts in 30 seconds

5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: Al, B, Br

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

13. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 58.64| 48.10
8 0] Oxygen | 37.15| 40.60
20 Ca Calcium 3.81| 10.43
16 S Sulfur 0.40| 0.87

FOV: 90.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:07

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
223,786 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 5

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 49.55| 49.46
6 C Carbon | 42.98| 32.21
20 Ca Calcium 6.76| 16.89
16 S Sulfur 0.72 1.44

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
205,926 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 54.08| 41.69
8 0] Oxygen | 38.47| 39.50
20 Ca Calcium 6.78| 17.45
16 S Sulfur 0.67 1.37

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:20

b

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
190,817 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 51.36| 36.90
8 0] Oxygen | 36.78| 35.20
20 Ca Calcium | 10.78| 25.85
16 S Sulfur 1.08| 2.06

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:20
@

1

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
189,961 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.20| 39.61
6 C Carbon | 47.84| 34.52
20 Ca Calcium 9.88| 23.79
16 S Sulfur 1.08| 2.08

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:20

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
186,788 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 68.07| 59.73
8 0] Oxygen | 30.25| 35.36
20 Ca Calcium 1.68 491

FOV: 46 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:20

@

[

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
158,278 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 7

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.44| 53.02
|6 C Carbon | 39.39| 29.34
1120 Ca Calcium 6.81| 16.94
16 S Sulfur 0.35 0.71

o ©

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
214,296 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 67.95| 55.23
|8 0] Oxygen | 25.79| 27.92
1120 Ca Calcium 5.99| 16.25
16 S Sulfur 0.27| 0.59

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

lo
I_e

0 2
163,123 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate
precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 61.67| 48.09
|8 0] Oxygen | 30.36| 31.54
1120 Ca Calcium 7.26| 18.89
16 S Sulfur 0.71 1.48

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
158,797 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.12| 52.25
6 C Carbon | 41.01| 30.86
1120 Ca Calcium 6.14| 15.42
16 S Sulfur 0.73 1.47

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
216,548 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 16.57| 35.98
|8 0] Oxygen | 36.59| 31.71
16 C Carbon | 45.16| 29.38
16 S Sulfur 1.68| 2.92

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
143,736 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.75| 46.66
6 C Carbon | 49.65| 38.86
1120 Ca Calcium 5.33| 13.91
16 S Sulfur 0.27| 0.57

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

g

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
181,157 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

7. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 55.44| 54,51
6 C Carbon | 37.15| 27.42
1120 Ca Calcium 7.02| 17.30
16 S Sulfur 0.39| 0.77

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
200,568 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

8. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 49.79| 46.62
6 C Carbon | 38.92| 27.36
120 Ca Calcium | 10.28| 24.12
16 S Sulfur 1.01 1.90

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
134,665 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

9. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.48| 55.72
6 C Carbon | 36.50| 27.03
1120 Ca Calcium 6.83| 16.88
16 S Sulfur 0.19| 0.38

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
226,111 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 46.65| 43.82
6 C Carbon | 41.77| 29.45
120 Ca Calcium | 10.46| 24.61
16 S Sulfur 1.13 2.12

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:30

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
158,814 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 8

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t (o t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 43.78| 44.44
6 C Carbon | 48.89| 37.26
20 Ca Calcium 6.65| 16.90
16 S Sulfur 0.69 1.40

@
@

(D

@
® |l

0 1 2
153,597 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.67| 55.66
6 C Carbon | 36.08| 26.60
20 Ca Calcium 7.06| 17.37
16 S Sulfur 0.19| 0.37

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:42

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
218,178 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 46.26| 49.58
6 C Carbon | 49.87| 40.12
20 Ca Calcium 3.68 9.88

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:42

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
206,508 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 51.69| 50.19
6 C Carbon | 39.62| 28.88
20 Ca Calcium 8.27| 20.11
16 S Sulfur 0.42| 0.82

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:42

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
187,938 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 18.82| 40.00
8 0] Oxygen | 37.18| 31.54
6 C Carbon | 43.57| 27.75
16 S Sulfur 0.42| 0.72

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:42

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
134,970 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 74.38| 61.26
8 0] Oxygen 19.10| 20.95
20 Ca Calcium 6.27| 17.24
16 S Sulfur 0.25| 0.55

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 14 2017 17:42

I e

0 2
102,775 counts in 30 seconds

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

[Ca?*] = 4,000 mg L' | [CO3%] = 4,000 mg L | [SO4*] = 4,000 mg L

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |Conc. |Conc.

8 0] Oxygen | 46.73| 44.26
6 C Carbon | 42.15| 29.97
20 Ca Calcium 9.80| 23.26
16 S Sulfur 1.32 2.51

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
167,805 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 50.41| 50.51
6 C Carbon | 42.43| 31.92
20 Ca Calcium 6.37| 15.99
16 S Sulfur 0.79 1.58

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
202,186 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 55.07| 41.43
8 0] Oxygen | 35.78| 35.86
20 Ca Calcium 8.63| 21.67
16 S Sulfur 0.52 1.04

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

!

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
143,282 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 61.83| 46.16
8 0] Oxygen | 27.40| 27.25
20 Ca Calcium | 10.28| 25.61
16 S Sulfur 0.49| 0.98

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

@

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
144,408 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 47.89| 44.05
20 Ca Calcium | 11.93| 27.48
6 C Carbon | 39.54| 27.30
16 S Sulfur 0.64 1.18

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
144,817 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.50| 53.34
6 C Carbon | 41.54| 31.68
20 Ca Calcium 5.61| 14.28
16 S Sulfur 0.34| 0.70

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

|

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
133,934 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 46.42| 49.33
6 C Carbon | 49.26| 39.30
20 Ca Calcium 4.07| 10.83
16 S Sulfur 0.25| 0.54

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
154,777 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 54.75| 54.60
6 C Carbon | 38.55| 28.86
20 Ca Calcium 6.29| 15.71
16 S Sulfur 0.42| 0.84

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
203,538 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 66.25| 55.69
8 0] Oxygen | 29.79| 33.36
20 Ca Calcium 3.72| 1043
16 S Sulfur 0.23| 0.52

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

lo @

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
38,499 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 81.46| 75.90
8 0] Oxygen 17.95| 22.28
20 Ca Calcium 0.56 1.73
16 S Sulfur 0.04| 0.10

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

[ o

108,367 counts in 30 seconds

5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

13. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 82.65| 76.44
8 0] Oxygen 16.15| 19.90
20 Ca Calcium 1.13 3.49
16 S Sulfur 0.07| 0.17

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

P e %

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0
163,137 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

14. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 82.79| 76.88
8 0] Oxygen 16.20| 20.04
20 Ca Calcium 0.95 2.93
16 S Sulfur 0.06| 0.14

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:39

ﬂl ®

0 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
76,829 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

" |Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
# Number|Symbol [Name |Conc. |Conc.
118 0] Oxygen | 57.67| 54.44
N6 C Carbon | 32.77| 23.22
(|20 Ca Calcium 9.01| 21.31
16 S Sulfur 0.55 1.04

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
223,841 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

" |Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
# Number|Symbol [Name |Conc. |Conc.
1|8 0] Oxygen | 56.29| 53.59
46 C Carbon | 34.45| 24.62
S | 20 Ca Calcium 8.66| 20.66
16 S Sulfur 0.59 1.13

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
192,776 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 49.25| 45.12
20 Ca Calcium | 11.80| 27.08
" -6 C Carbon | 38.07| 26.18
16 S Sulfur 0.88 1.61

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
166,932 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.49| 43.39
20 Ca Calcium | 12.80| 28.68
" -6 C Carbon | 37.00| 24.86
16 S Sulfur 1.71 3.07

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
158,518 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 46.58| 42.20
20 Ca Calcium | 12.97| 29.44
" -6 C Carbon | 39.69| 26.99
16 S Sulfur 0.75 1.37

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
107,441 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 56.31| 43.07
8 0] Oxygen | 35.44| 36.11
S| 20 Ca Calcium 7.80| 19.90
16 S Sulfur 0.45 0.92
47
FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52
@
®
®

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
147,223 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
20 Ca Calcium | 17.09| 36.82
8 0] Oxygen | 39.85| 34.26
" -6 C Carbon | 42.02| 27.13
16 S Sulfur 1.04 1.79

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
108,416 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 60.33| 59.38
6 C Carbon | 33.07| 24.43
S| 20 Ca Calcium 6.41| 15.82
16 S Sulfur 0.19| 0.37

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
227,897 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 44.84| 47.78
6 C Carbon | 50.75| 40.59
S| 20 Ca Calcium 4.14| 11.05
16 S Sulfur 0.27| 0.58

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

&

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
79,838 counts in 30 seconds

Disabled elements: B, N, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 48.62| 44.11
20 Ca Calcium | 12.56| 28.55

" -6 C Carbon | 38.01| 25.89
16 S Sulfur 0.80 1.46

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
130,278 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 39.64| 36.65
6 C Carbon | 46.90| 32.55

" - 20 Ca Calcium | 12.67| 29.35
16 S Sulfur 0.78 1.45

ik

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
122,882 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen |Element |Atomi |Weigh
t Name c t
Symbol Conc. |Conc.
0] Oxygen 54.57| 46.60
Ca Calcium 10.99| 23.52
C Carbon 31.89| 20.45
Sb Antimon 1.06 6.89

y

S Sulfur 1.49| 2.54

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 13:52

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
203,951 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.89| 48.07
20 Ca Calcium | 11.49| 26.14
6 C Carbon | 34.31| 2341
16 S Sulfur 1.31 2.39

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
162,273 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.81| 48.87
6 C Carbon | 35.51| 24.67
20 Ca Calcium | 10.34| 23.98
16 S Sulfur 1.34| 2.48

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
176,495 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 57.54| 55.61
6 C Carbon | 34.29| 24.88
20 Ca Calcium 7.61| 18.42
16 S Sulfur 0.56 1.09

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
217,388 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 49.78| 47.54
6 C Carbon | 40.22| 28.83
20 Ca Calcium 9.34| 22.34
16 S Sulfur 0.67 1.28

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
173,423 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 59.84| 57.22
6 C Carbon | 31.78| 22.82
20 Ca Calcium 8.15| 19.52
16 S Sulfur 0.23| 0.44

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
239,561 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 43.02| 45.64
6 C Carbon | 52.07| 41.47
20 Ca Calcium 4.61| 12.25
16 S Sulfur 0.30| 0.64

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

5

%

0 2
190,330 counts in 30 seconds

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 42.71| 38.10
20 Ca Calcium | 14.41| 32.19
6 C Carbon | 42.00| 28.13
16 S Sulfur 0.89 1.58

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
170,358 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.

8 0] Oxygen | 57.52| 56.72
6 C Carbon | 35.50| 26.28
20 Ca Calcium 6.49| 16.04
16 S Sulfur 0.49| 0.97

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
219,326 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.22| 47.95
20 Ca Calcium | 11.29| 25.97
6 C Carbon | 35.68| 24.59
16 S Sulfur 0.80 1.48

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
164,384 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

10. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 56.04| 52.62
6 C Carbon | 33.83| 23.85
20 Ca Calcium 9.49| 22.32
16 S Sulfur 0.64 1.21

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
230,845 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

11. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 55.36| 53.25
6 C Carbon | 35.88| 25.91
20 Ca Calcium 8.20| 19.77
16 S Sulfur 0.56 1.07

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
172,616 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

12. spot
Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 58.49| 57.42
6 C Carbon | 34.41| 25.36
20 Ca Calcium 6.62| 16.29
16 S Sulfur 0.47| 0.93

FOV: 73.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:01

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
223,828 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 7

1. spot
Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t

Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 50.91| 49.66
6 C Carbon | 40.40| 29.58
20 Ca Calcium 7.72| 18.87
16 S Sulfur 0.97 1.89

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
195,150 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 39.65| 36.69
6 C Carbon | 46.82| 32.53
20 Ca Calcium | 12.26| 28.43
16 S Sulfur 1.27 2.35

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

&

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
143,390 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 45.54| 43.59
6 C Carbon | 43.99| 31.61
20 Ca Calcium 9.84| 23.58
16 S Sulfur 0.64 1.22

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
139,603 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 65.22| 53.60
8 0] Oxygen | 29.61| 3241
20 Ca Calcium 4.85| 13.30
16 S Sulfur 0.31| 0.69

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

o
s

0 2
158,397 counts in 30 seconds

4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot
Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t
Number [Symbol [Name |[Conc. |Conc.
6 C Carbon | 70.69| 61.39
8 0] Oxygen | 26.54| 30.70
20 Ca Calcium 2.59 7.51

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

b
ok

0
126,361 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
|t t t C t

Number [Symbol [Name |[Conc. |Conc.

6 C Carbon | 80.23| 74.27

8 0] Oxygen 19.02| 23.46

20 Ca Calcium 0.68 2.11

16 S Sulfur 0.07| 0.16

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:16

[ e %

0
75,872 counts in 30 seconds

5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number |Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 41.18| 41.43
6 C Carbon | 50.52| 38.15
20 Ca Calcium 7.34| 18.49
16 S Sulfur 0.96 1.93

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:21

0 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
167,618 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 53.43| 55.06
6 C Carbon | 41.46| 32.08
20 Ca Calcium 450| 11.63
16 S Sulfur 0.60 1.24

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:21

0 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19
280,088 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen [Elemen [Elemen |Atomi |Weigh
t t t C t
Number [Symbol [Name |[Conc. |Conc.
8 0] Oxygen | 52.78| 52.74
6 C Carbon | 40.22| 30.17
20 Ca Calcium 6.15| 15.40
16 S Sulfur 0.85 1.69

FOV: 82.2 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 15 2017 14:21

G

bl

3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
230,192 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 9

1. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 42.66| 41.61
6 C Carbon | 47.46| 34.75
20 Ca Calcium 8.91| 21.77
16 S Sulfur 0.96 1.88

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:30

0 1 2
181,001 counts in 30 seconds

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 56.53| 58.50
6 C Carbon 39.08| 30.36
20 Ca Calcium 3.90| 10.11
16 S Sulfur 0.49 1.02

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:30

@

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0
284,264 counts in 30 seconds

Disabled elements: B, N, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 41.11| 38.31
6 C Carbon | 45.91| 32.12
20 Ca Calcium | 11.43| 26.68
16 S Sulfur 1.55 2.89

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:30

@

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
170,243 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 44.07| 43.03
6 C Carbon | 46.33| 33.96
20 Ca Calcium 8.61| 21.06
16 S Sulfur 0.99 1.94

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:30

®
®
I
© e
by

0 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
170,401 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 45.86| 48.90
6 C Carbon | 49.90| 39.94
20 Ca Calcium 3.95| 10.56
16 S Sulfur 0.28 0.60

0 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
239,457 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 10

1. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 54.92| 54.14
6 C Carbon 37.56| 27.79
20 Ca Calcium 6.50| 16.06
16 S Sulfur 1.02 2.01

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 1 2
238,196 counts in 30 seconds

Disabled elements: B, I, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 55.96| 57.11
6 C Carbon 38.74| 29.69
20 Ca Calcium 4.62| 11.82
16 S Sulfur 0.68 1.38

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:35

@

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
302,236 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 11

1. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 63.19| 51.43
8 0] Oxygen | 31.40| 34.05
20 Ca Calcium 5.08| 13.79
16 S Sulfur 0.34 0.73

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:38
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3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 1 2
180,432 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 58.47| 47.27
8 o Oxygen | 36.49| 39.30
20 Ca Calcium 471 12.71
16 S Sulfur 0.34 0.72

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:38

W
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0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
201,325 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 40.38| 40.91
6 C Carbon 51.73| 39.33
20 Ca Calcium 7.39| 18.74
16 S Sulfur 0.50 1.02
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0
168,964 counts in 30 seconds

Disabled elements: B

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 58.66| 49.10
8 o Oxygen | 38.41| 42.83
20 Ca Calcium 2.73 7.62

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:38
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0 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
266,523 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 56.28| 46.41
8 o Oxygen | 40.30| 44.28
20 Ca Calcium 3.22 8.87

FOV: 71.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:38
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233,238 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 12

1. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 54.68| 44.12
8 0] Oxygen | 40.81| 43.87
20 Ca Calcium 424 11.41
16 S Sulfur 0.28 0.60

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
239,405 counts in 30 seconds

Disabled elements: B, N, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 57.68| 46.44
8 o Oxygen | 37.14| 39.84
20 Ca Calcium 4.82| 12.95
16 S Sulfur 0.36 0.77

1553 um

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43
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0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
203,582 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 57.27| 57.77
6 C Carbon 37.05| 28.06
20 Ca Calcium 5.32| 13.44
16 S Sulfur 0.36 0.73

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
282,146 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

4. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 46.63| 45.15
6 C Carbon | 43.84| 31.87
20 Ca Calcium 9.25| 22.44
16 S Sulfur 0.28 0.54

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
217,797 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

5. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 54.76| 54.85
6 C Carbon 38.78| 29.16
20 Ca Calcium 6.03| 15.13
16 S Sulfur 0.43 0.86

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

0 2
269,597 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

6. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 44.09| 43.96
6 C Carbon | 47.65| 35.66
20 Ca Calcium 7.81| 19.50
16 S Sulfur 0.44 0.89

FOV: 55.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:43
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0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
206,342 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 13

1. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

6 C Carbon 65.86| 56.13
8 0] Oxygen | 31.04| 35.24
20 Ca Calcium 2.75 7.83
16 S Sulfur 0.35 0.80

1493 pm

FOV: 49.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:48
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151,053 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

Elemen |Elemen |Elemen |Atomi |Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 49.28| 48.65
6 C Carbon | 42.51| 31.50
20 Ca Calcium 7.28| 18.00
16 S Sulfur 0.93 1.84

15kV - Poin SEP 18 2017 14:48

10 ym 1493 ym

FOV: 49.3 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:48
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0 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
200,187 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

Image 14

1. spot

"_[Elemen [Elemen [Elemen [Atomi Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.
r

6 C Carbon | 48.94| 33.07
20 Ca Calcium | 14.19| 31.99
8 o Oxygen | 34.92| 31.43
16 S Sulfur 1.95 3.51

SEP 18 2017 14:54

FOV: 48.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:54
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0 1 2
157,515 counts in 30 seconds

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

2. spot

_[Elemen [Elemen [Elemen |Atomi Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 52.93| 50.80
6 C Carbon 37.68| 27.15
20 Ca Calcium 8.27| 19.88
16 S Sulfur 1.13 2.17

SEP 18 2017 14:54

FOV: 48.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:54
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0 2
201,978 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



Preferential incorporation of sulfate into calcite polymorphs during calcium carbonate

precipitation: An experimental approach
V. Kartnaller, E. M. Ribeiro, F. Venancio, F. F. Rosario and J. Cajaiba

3. spot

_[Elemen [Elemen [Elemen |Atomi Weigh
t t t C t
Numbe [Symbol [Name |Conc. |Conc.

8 o Oxygen | 50.46| 51.43
6 C Carbon | 43.37| 33.18
20 Ca Calcium 5.47| 13.96
16 S Sulfur 0.70 1.43

SEP 18 2017 14:54

FOV: 48.5 um, Mode: 15kV - Point, Detector: BSD Full, Time: SEP 19 2017 14:54

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
222,842 counts in 30 seconds

Disabled elements: B, Sb

CrystEngComm



