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Carraraite and zaccagnaite, two new minerals from the carrara  marble quarries: their chemical compositon, physical properties, and structural features

Table 11
A) Anisotropic thermal parameters of the atoms in the crystal structure of carraraite.
ATOM   U11       U22       U33       U23       U13       U12      Ueq or Uiso
Ca   0.01710   0.03342   0.01720   0.00000   0.00000   0.01132    0.02316

     0.00362   0.00424   0.00287   0.00000   0.00000   0.00330    0.00179

Ge   0.01773   0.01773   0.01921   0.00000   0.00000   0.00887    0.01822

     0.00205   0.00205   0.00281   0.00000   0.00000   0.00102    0.00162

O1   0.01884   0.02517   0.05641   0.00000   0.00000  -0.00496    0.04057

     0.01371   0.01374   0.01764   0.00000   0.00000   0.01144    0.00639

O2   0.06329   0.03296   0.02475   0.00000   0.00000   0.03216    0.03674

     0.01901   0.01505   0.01479   0.00000   0.00000   0.01402    0.00701

O3   0.03658   0.03048   0.05542   0.01142   0.00976   0.01011    0.04378

     0.01081   0.01043   0.01182   0.00919   0.00977   0.00973    0.00470

O4   0.01152   0.02253   0.02311   0.00319  -0.00220  -0.00123    0.02339

     0.00922   0.01013   0.00757   0.00731   0.00697   0.00666    0.00411

S    0.01630   0.01630   0.04448   0.00000   0.00000   0.00815    0.02569

     0.00648   0.00648   0.01434   0.00000   0.00000   0.00324    0.00721

C                                                                 0.03281

                                                                  0.01214

OSA                                                               0.03102

                                                                  0.01396

OSB  0.03074   0.03774   0.04976  -0.00111   0.00412   0.01772    0.03915

     0.00999   0.00951   0.01239   0.00852   0.00831   0.00819    0.00490

H11                                                               0.03

                                                                  0.00

H12                                                               0.03

                                                                  0.00

H2                                                                0.03

                                                                  0.00

H31                                                               0.03

                                                                  0.00

H32                                                               0.03

                                                                  0.00

H4                                                                0.03

                                                                  0.00

B) Anisotropic thermal parameters of the atoms in the crystal structure of zaccagnaite.
  ATOM       U11       U22       U33       U23       U13       U12     Ueq or Uiso
(Zn,Al)    0.00652   0.00652   0.02021   0.00000   0.00000   0.00326    0.01108

           0.00072   0.00072   0.00094   0.00000   0.00000   0.00036    0.00068

O1         0.01956   0.01956   0.01023   0.00000   0.00000   0.00978    0.01654

           0.00187   0.00187   0.00217   0.00000   0.00000   0.00094    0.00124

O2                                                                      0.03964

                                                                        0.00419

C                                                                       0.01917

                                                                        0.01473

H                                                                       0.01239

                                                                        0.02455

C) Fo/Fc list for carraraite.
  h   k  l     Fo      Fc    phi

   0   3   0    133.35    110.70   0.00 

  -3   4   0     56.87     49.87   0.00 

  -4   5   0     92.67     90.65   0.00 

  -3   5   0     50.35     47.78 180.00 

  -1   5   0     48.55     46.99   0.00 

   0   5   0    190.01    146.36   0.00 

  -5   6   0     75.01     66.06   0.00 

  -4   6   0     63.89     60.81   0.00 

  -3   6   0     63.35     56.55   0.00 

  -1   6   0     40.35     37.57   0.00 

   0   6   0    140.03    120.54   0.00 

  -6   7   0     60.88     49.88   0.00 

  -5   7   0     31.09     32.66   0.00 

  -4   7   0     23.62     21.25 180.00 

  -2   7   0     34.52     39.62   0.00 

  -1   7   0     19.46     13.50   0.00 

   0   7   0     33.00     35.52   0.00 

  -7   8   0     55.97     55.69   0.00 

  -5   8   0     25.73     20.01   0.00 

  -4   8   0     36.27     33.92   0.00 

  -1   8   0     51.00     50.61   0.00 

   0   8   0     38.66     37.29   0.00 

  -8   9   0     64.30     58.80   0.00 

  -6   9   0     69.24     61.43   0.00 

  -5   9   0     44.29     39.08   0.00 

  -4   9   0     29.28     24.14   0.00 

  -3   9   0    125.06    114.20   0.00 

   0   9   0     88.42     75.80   0.00 

  -9  10   0     43.88     43.28   0.00 

  -8  10   0     51.09     43.67   0.00 

  -5  10   0     81.18     71.51   0.00 

  -4  10   0     34.32     25.22   0.00 

  -2  10   0     31.17     27.77   0.00 

  -1  10   0     23.64     23.63   0.00 

   0  10   0     41.60     38.32   0.00 

 -10  11   0     42.80     38.72   0.00 

  -9  11   0     44.63     39.94   0.00 

  -6  11   0     23.03     16.89   0.00 

  -5  11   0     25.92     19.08   0.00 

  -4  11   0     42.51     32.81   0.00 

  -1  11   0     31.93     29.90   0.00 

  -6  12   0     38.76     27.85   0.00 

  -8  13   0     25.42     23.96   0.00 

   0   1   1     16.31      8.05   0.00 

  -1   2   1     34.17     35.72   0.00 

   0   2   1     18.63     11.54   0.00 

  -2   3   1     67.56     61.55   0.00 

  -1   3   1     31.97     37.04   0.00 

   0   3   1     14.18     17.36   0.00 

  -3   4   1     40.34     36.13   0.00 

  -2   4   1     19.64     16.42 180.00 

  -1   4   1     34.38     45.93   0.00 

  -4   5   1     17.52     14.17   0.00 

  -3   5   1     38.49     30.20 180.00 

  -2   5   1     90.12     80.23 180.00 

  -1   5   1     17.44     15.54   0.00 

   0   5   1     20.41      5.70 180.00 

  -5   6   1     18.47      8.10 180.00 

  -4   6   1     40.93     33.08 180.00 

  -3   6   1     85.42     77.82 180.00 

  -2   6   1     48.20     45.50 180.00 

  -1   6   1     31.89     38.40 180.00 

  -6   7   1     19.33      9.61 180.00 

  -4   7   1     21.91     13.22 180.00 

  -3   7   1     48.75     42.69 180.00 

  -7   8   1     40.86     32.96   0.00 

  -6   8   1     63.44     59.91   0.00 

  -5   8   1     24.25     19.94   0.00 

  -4   8   1     20.50     20.38 180.00 

  -2   8   1     41.55     39.15   0.00 

  -1   8   1     37.55     44.05   0.00 

   0   8   1     28.00     23.63   0.00 

  -7   9   1     29.33     24.11   0.00 

  -6   9   1     40.17     31.84   0.00 

  -5   9   1     25.58     15.50   0.00 

  -9  10   1     23.23      1.51   0.00 

  -4  10   1     22.24     13.99   0.00 

  -2  10   1     28.12     19.82 180.00 

  -8  11   1     24.92     24.76 180.00 

  -7  11   1     22.66     11.48 180.00 

  -3  11   1     24.25     13.81 180.00 

  -2  11   1     32.18     25.58 180.00 

  -6  13   1     36.61     26.75   0.00 

   0   0   2     56.21     49.42   0.00 

   0   1   2     24.08     22.59 180.00 

  -1   2   2    125.30    126.35   0.00 

   0   2   2     90.41     92.66   0.00 

  -2   3   2     27.90     31.68   0.00 

  -1   3   2     32.47     29.21   0.00 

   0   3   2    133.63    140.50   0.00 

  -3   4   2     74.52     69.46   0.00 

  -2   4   2     42.12     48.17   0.00 

  -1   4   2     83.00     67.95   0.00 

   0   4   2     24.04     24.37 180.00 

  -3   5   2     26.84     32.98   0.00 

  -2   5   2     91.49     88.35   0.00 

  -4   6   2     43.51     47.90   0.00 

  -3   6   2     94.83     91.99   0.00 

  -2   6   2     23.01     31.64   0.00 

  -6   7   2     52.17     58.28   0.00 

  -5   7   2     48.42     48.69   0.00 

  -4   7   2     28.76     28.79   0.00 

  -3   7   2     53.40     48.82   0.00 

  -2   7   2     70.31     72.29   0.00 

  -1   7   2     42.09     50.12   0.00 

   0   7   2     29.13     29.38   0.00 

  -7   8   2     39.22     46.31   0.00 

  -6   8   2     55.50     54.07   0.00 

  -5   8   2     43.77     40.70   0.00 

  -4   8   2     64.61     60.05   0.00 

  -3   8   2     19.68     17.04   0.00 

  -2   8   2     25.86     31.49   0.00 

  -1   8   2     64.03     68.79   0.00 

   0   8   2     21.41     21.92   0.00 

  -8   9   2     33.37     35.07   0.00 

  -7   9   2     28.78     31.17   0.00 

  -6   9   2     56.94     55.25   0.00 

  -3   9   2     43.70     42.96   0.00 

  -1   9   2     28.52     32.31   0.00 

   0   9   2     31.42     34.26   0.00 

  -7  10   2     44.09     38.47   0.00 

  -5  10   2     21.87     11.85   0.00 

  -2  10   2     46.94     57.07   0.00 

  -8  11   2     27.76     20.76   0.00 

  -7  11   2     36.82     36.33   0.00 

  -4  11   2     34.83     35.73   0.00 

  -3  11   2     30.90     29.06   0.00 

  -9  12   2     41.52     39.27   0.00 

  -8  12   2     34.96     38.19   0.00 

  -6  12   2     42.30     41.61   0.00 

  -4  12   2     24.95     17.21   0.00 

  -3  12   2     43.04     42.85   0.00 

  -2  12   2     26.52     26.35   0.00 

   0   1   3     30.56     33.65   0.00 

  -1   2   3     31.64     35.00   0.00 

   0   2   3     14.08     16.48 180.00 

  -2   3   3     80.65     73.59 180.00 

  -1   3   3     99.51    103.58 180.00 

  -3   4   3     72.20     67.57 180.00 

  -2   4   3    136.66    133.38 180.00 

  -1   4   3     78.12     79.33 180.00 

   0   4   3     34.93     33.06 180.00 

  -4   5   3     21.42     19.63 180.00 

  -3   5   3     23.40     18.64   0.00 

  -5   7   3     37.09     41.54 180.00 

  -3   7   3     30.54     35.62   0.00 

  -2   7   3     24.80     27.67 180.00 

  -1   7   3     22.41     23.00 180.00 

  -6   8   3     23.52     28.11 180.00 

  -5   8   3     22.94     23.02 180.00 

  -4   8   3     42.14     48.55   0.00 

  -2   8   3     26.56     24.05 180.00 

  -1   8   3     21.36     18.92 180.00 

  -7   9   3     26.94     35.70 180.00 

  -2   9   3     27.06     21.13 180.00 

  -6  10   3     27.38     14.33   0.00 

  -3  10   3     26.43     26.70   0.00 

  -7  11   3     32.07     29.18   0.00 

  -3  11   3     24.33     23.87   0.00 

   0   0   4    170.41    175.83   0.00 

   0   1   4     18.59     16.63   0.00 

  -1   2   4     37.34     37.26   0.00 

   0   2   4     18.26     16.36 180.00 

  -2   3   4     21.05     20.63   0.00 

  -1   3   4     39.93     40.33   0.00 

   0   3   4     32.18     31.42   0.00 

  -3   4   4     68.27     73.11   0.00 

  -2   4   4     56.91     55.71   0.00 

  -1   4   4     45.08     45.63   0.00 

   0   4   4     74.46     74.62   0.00 

  -4   5   4    104.48    102.99   0.00 

  -3   5   4     28.27     28.03   0.00 

  -2   5   4     25.43     26.40   0.00 

  -1   5   4     86.48     81.41   0.00 

   0   5   4    113.87    113.89   0.00 

  -5   6   4     45.00     44.97   0.00 

  -4   6   4     60.67     65.33   0.00 

  -2   6   4     37.92     35.63   0.00 

  -1   6   4     40.74     45.56   0.00 

   0   6   4     31.12     33.95   0.00 

  -5   7   4     24.07     22.61   0.00 

  -2   7   4     31.21     35.00   0.00 

  -4   8   4     40.61     42.29   0.00 

  -5   9   4     33.06     37.17   0.00 

  -4   9   4     42.98     51.64   0.00 

  -3   9   4     61.11     69.02   0.00 

   0   9   4     34.34     31.81   0.00 

  -9  10   4     30.10     34.35   0.00 

  -6  10   4     27.47     30.08   0.00 

  -5  10   4     68.55     72.58   0.00 

  -4  10   4     49.50     53.26   0.00 

  -3  10   4     22.10     20.19   0.00 

  -1  10   4     26.17     29.00   0.00 

   0  10   4     39.29     41.11   0.00 

 -10  11   4     42.60     42.61   0.00 

  -9  11   4     40.37     40.49   0.00 

  -7  11   4     21.72     20.23   0.00 

  -6  11   4     32.29     30.62   0.00 

  -5  11   4     33.66     30.85   0.00 

  -4  11   4     38.21     39.10   0.00 

  -1  11   4     34.67     36.63   0.00 

   0   1   5     42.00     38.05   0.00 

  -1   2   5     50.04     51.77   0.00 

   0   2   5     17.10     16.70 180.00 

  -2   3   5     51.71     49.78   0.00 

  -1   3   5     62.06     59.94   0.00 

   0   3   5     26.25     28.04   0.00 

  -3   4   5     50.99     49.46   0.00 

  -1   4   5     53.63     46.47   0.00 

  -3   5   5     20.18     18.18   0.00 

  -1   5   5     39.30     41.05   0.00 

  -3   6   5     45.07     45.41 180.00 

  -7   8   5     26.99     30.51   0.00 

  -6   8   5     40.11     43.49   0.00 

  -5   8   5     21.84     15.57   0.00 

  -2   8   5     34.65     37.85   0.00 

  -1   8   5     36.01     38.86   0.00 

  -6   9   5     22.79     23.08   0.00 

  -7  10   5     22.24     16.47 180.00 

  -8  11   5     23.50     23.60 180.00 

   0   0   6    105.86    107.53 180.00 

   0   1   6     23.10     21.65 180.00 

  -1   2   6     85.39     82.35   0.00 

   0   2   6     46.70     49.13   0.00 

  -2   3   6     36.41     34.85   0.00 

  -1   3   6     48.50     46.72   0.00 

   0   3   6     51.48     50.52   0.00 

  -3   4   6     40.04     35.61   0.00 

  -2   4   6     89.95     87.78   0.00 

  -1   4   6     50.19     51.89   0.00 

   0   4   6     15.26      7.31   0.00 

  -4   5   6     23.42     16.46   0.00 

  -3   5   6     45.84     44.74   0.00 

  -2   5   6     57.84     55.16   0.00 

  -1   5   6     46.66     43.49   0.00 

   0   5   6     33.37     29.47 180.00 

  -4   6   6     22.81     24.13   0.00 

  -3   6   6     51.06     53.00   0.00 

  -2   6   6     31.90     29.74   0.00 

  -5   7   6     53.67     52.33   0.00 

  -4   7   6     37.20     41.30   0.00 

  -3   7   6     37.66     41.33   0.00 

  -2   7   6     61.48     63.71   0.00 

  -1   7   6     30.46     33.21   0.00 

  -7   8   6     35.12     38.10   0.00 

  -6   8   6     29.16     32.35   0.00 

  -5   8   6     23.21     27.33   0.00 

  -4   8   6     50.48     54.13   0.00 

  -3   8   6     22.21     24.65   0.00 

  -1   8   6     45.20     52.57   0.00 

  -7   9   6     28.83     26.38   0.00 

  -6   9   6     32.57     27.54   0.00 

  -1   9   6     23.22     24.82   0.00 

  -7  10   6     36.43     27.87   0.00 

  -3  10   6     22.54     18.05   0.00 

  -2  10   6     44.96     46.15   0.00 

  -7  11   6     38.47     40.06   0.00 

  -4  11   6     32.66     32.22   0.00 

  -3  11   6     32.04     29.63   0.00 

  -2   3   7     19.36     17.42 180.00 

  -1   3   7     33.50     29.37 180.00 

  -3   4   7     27.40     19.73 180.00 

   0   4   7     20.74     20.49 180.00 

  -3   5   7     50.95     45.54   0.00 

  -2   5   7     37.86     32.85   0.00 

  -5   6   7     26.43     23.10   0.00 

  -4   6   7     20.83     21.68   0.00 

  -3   6   7     37.54     41.65   0.00 

  -2   6   7     43.27     44.47   0.00 

  -4   7   7     22.38     25.71   0.00 

  -3   7   7     28.48     31.37   0.00 

  -6   8   7     28.16     28.35 180.00 

  -1   8   7     27.39     28.20 180.00 

  -7   9   7     29.29     30.28 180.00 

  -2   9   7     22.62     23.76 180.00 

   0   0   8    110.78    108.50   0.00 

   0   1   8     70.31     72.10   0.00 

  -1   2   8     49.01     47.67   0.00 

  -2   4   8     28.17     28.66   0.00 

   0   4   8     41.81     42.52   0.00 

  -4   5   8     72.61     70.17   0.00 

  -1   5   8     54.65     52.51   0.00 

   0   5   8     60.04     58.65   0.00 

  -5   6   8     41.03     44.85   0.00 

  -1   6   8     37.77     35.77   0.00 

   0   6   8     37.68     37.94   0.00 

  -6   7   8     21.53     16.51   0.00 

  -5   7   8     34.88     31.87   0.00 

  -2   7   8     24.64     24.29   0.00 

   0   7   8     25.08     23.91   0.00 

  -7   8   8     32.89     33.87   0.00 

  -3   8   8     21.80     16.19   0.00 

   0   8   8     22.76     23.46   0.00 

  -5   9   8     25.54     20.73   0.00 

  -4   9   8     34.67     34.30   0.00 

  -3   9   8     28.53     28.47   0.00 

  -5  10   8     39.22     40.28   0.00 

  -4  10   8     34.82     35.74   0.00 

  -2   3   9     38.59     37.04   0.00 

  -1   3   9     38.14     31.50   0.00 

  -2   4   9     32.25     28.20   0.00 

  -1   4   9     31.66     33.27   0.00 

  -3   6   9     28.69     31.22 180.00 

  -3   7   9     26.83     27.85 180.00 

  -6   8   9     24.25     28.95   0.00 

  -4   8   9     23.25     19.31 180.00 

   0   1  10     23.09     21.32   0.00 

  -1   2  10     38.24     36.39   0.00 

   0   2  10     42.27     41.70   0.00 

  -2   3  10     36.60     34.94   0.00 

  -1   3  10     34.14     28.87   0.00 

  -2   4  10     37.18     32.80   0.00 

  -3   5  10     25.39     22.74   0.00 

  -2   5  10     29.50     25.84   0.00 

  -3   6  10     29.57     27.63   0.00 

  -6   7  10     29.12     26.86   0.00 

  -5   7  10     28.18     31.94   0.00 

  -4   7  10     33.76     28.89   0.00 

  -3   7  10     25.40     23.74   0.00 

  -2   7  10     26.77     26.30   0.00 

  -1   7  10     24.36     28.69   0.00 

  -1   2  11     27.03     21.28 180.00 

  -2   3  11     32.39     24.68 180.00 

  -1   3  11     34.83     30.86 180.00 

  -3   4  11     25.35     23.70 180.00 

  -2   4  11     24.36     24.77 180.00 

   0   0  12     55.17     53.48   0.00 

   0   1  12     31.33     29.78   0.00 

   0   3  12     23.14     15.78   0.00 

D) Fo/Fc list for zaccagnaite.
  h   k  l     Fo      Fc    phi

   0   1   0     23.61     24.67   0.00 

  -1   2   0     43.25     45.91   0.00 

   0   2   0     22.11     20.83   0.00 

  -1   3   0     18.10     18.83   0.00 

   0   3   0     22.27     22.92   0.00 

  -2   4   0     18.20     18.61   0.00 

  -1   4   0     12.12     12.00   0.00 

   0   1   1     14.57     15.48   0.00 

   0   2   1      3.88      3.27 180.00 

  -1   3   1      2.31      2.25   0.00 

   0   3   1      0.63      1.13 180.00 

  -1   4   1      1.45      0.76 180.00 

   0   0   2     50.28     50.93   0.00 

   0   1   2     33.60     32.26   0.00 

  -1   2   2     36.99     36.78   0.00 

   0   2   2     23.27     24.09   0.00 

  -1   3   2     18.14     17.08   0.00 

   0   3   2     21.23     21.50   0.00 

  -2   4   2     16.77     17.12   0.00 

  -1   4   2     12.18     12.54   0.00 

   0   1   3     14.15     12.23   0.00 

   0   2   3      8.76      9.34 180.00 

  -1   3   3      6.63      5.51   0.00 

   0   3   3      2.25      1.08   0.00 

  -1   4   3      3.07      3.36 180.00 

   0   0   4     54.25     52.35   0.00 

   0   1   4     34.89     35.32   0.00 

  -1   2   4     27.61     28.17   0.00 

   0   2   4     26.65     25.39   0.00 

  -1   3   4     20.42     21.28   0.00 

   0   3   4     16.00     16.20   0.00 

  -2   4   4     13.61     13.63   0.00 

  -1   4   4     13.37     13.32   0.00 

   0   1   5     17.79     18.73   0.00 

   0   2   5      6.48      6.47 180.00 

  -1   3   5      4.10      4.44   0.00 

   0   3   5      0.00      0.99 180.00 

  -1   4   5      2.40      2.10 180.00 

   0   0   6      5.77      6.13   0.00 

   0   1   6     40.89     40.33   0.00 

  -1   2   6     16.88     15.70   0.00 

   0   2   6     27.24     27.78   0.00 

  -1   3   6     19.98     19.62   0.00 

   0   3   6     12.72     12.37   0.00 

  -2   4   6     10.30     10.31   0.00 

   0   1   7      1.38      1.67 180.00 

   0   2   7      2.26      1.94 180.00 

  -1   3   7      1.83      1.16   0.00 

   0   3   7      1.28      0.88   0.00 

   0   0   8     24.99     23.26   0.00 

   0   1   8     33.05     33.67   0.00 

  -1   2   8     15.50     15.30   0.00 

   0   2   8     24.85     24.41   0.00 

  -1   3   8     19.22     20.24   0.00 

   0   3   8     10.29     10.06   0.00 

  -2   4   8      9.00      8.84   0.00 

   0   1   9      3.22      3.11 180.00 

   0   2   9      3.52      3.97   0.00 

  -1   3   9      3.59      2.56 180.00 

   0   3   9      0.00      0.75 180.00 

   0   0  10     12.15     13.93   0.00 

   0   1  10     28.44     27.40   0.00 

  -1   2  10     15.54     15.01   0.00 

   0   2  10     19.98     20.53   0.00 

  -1   3  10     15.42     15.24   0.00 

   0   3  10     11.08     10.95   0.00 

   0   1  11      9.90     10.36 180.00 

   0   2  11      4.87      5.05   0.00 

  -1   3  11      4.03      3.84 180.00 

   0   3  11      1.52      0.62   0.00 

   0   0  12     29.79     28.81   0.00 

   0   1  12     18.31     18.58   0.00 

  -1   2  12     19.36     19.36   0.00 

   0   2  12     14.98     14.81   0.00 

  -1   3  12     12.57     12.99   0.00 

   0   3  12     11.97     12.15   0.00 

   0   1  13      3.82      3.84 180.00 

   0   2  13      4.08      4.02   0.00 

  -1   3  13      2.46      2.93 180.00 

   0   0  14     21.20     22.02   0.00 

   0   1  14     13.99     13.59   0.00 

  -1   2  14     18.71     18.49   0.00 

   0   2  14     10.69     11.09   0.00 

  -1   3  14      9.18      8.65   0.00 

   0   1  15      1.63      1.75 180.00 

   0   2  15      1.82      0.31   0.00 

  -1   3  15      1.75      0.32 180.00 

   0   0  16     24.38     22.98   0.00 

   0   1  16      9.93     10.29   0.00 

  -1   2  16     16.86     16.90   0.00 

   0   2  16      8.63      8.66   0.00 

   0   1  17      4.00      3.91   0.00 

   0   2  17      2.86      2.28 180.00 

   0   0  18     11.44     12.48   0.00 

   0   1  18     10.24      9.49   0.00 

  -1   2  18     10.68     11.01   0.00 

   0   1  19      3.94      3.73   0.00 

   0   0  20      8.99      8.27   0.00 

   0   1  20      9.13      9.25   0.00 







