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ไฟลม์าตรฐาน JCPDS หมายเลข 00-024-0033 (Hydroxyapatite) 
ไฟลม์าตรฐาน JCPDS หมายเลข 00-002-1216 (Nickel oxide) 
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Name and formula 
 
Reference code: 00-024-0033  
 
Mineral name: Hydroxylapatite  
PDF index name: Calcium Phosphate Hydroxide  
 
Empirical formula: Ca5HO13P3  

Chemical formula: Ca5 ( PO4 )3 ( OH ) 

 
 
Crystallographic parameters 
 
Crystal system: Hexagonal  
Space group: P63/m  
Space group number: 176 
 
a (?):   9.4320  
b (?):   9.4320  
c (?):   6.8810  
Alpha (?):  90.0000  
Beta (?):  90.0000  
Gamma (?): 120.0000  
 
Calculated density (g/cm^3):   3.14  
Volume of cell (10^6 pm^3): 530.14  
Z:   2.00  
 
RIR: - 
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Status, subfiles and quality 
 
Status: Marked as deleted by ICDD 
Subfiles: Inorganic 
 Mineral 
 Pharmaceutical 
Quality: Calculated (C) 

Comments 
Deleted by: Deleted by mineral 1980.  

References 
Primary reference: Smith et al., ICDD Grant-in-Aid, (1973) 
Additional pattern: Posner et al., Acta Crystallogr., 11, 308, (1958) 

Peak list 
No.    h    k    l      d [A]     2Theta[deg] I [%]    
  1    1    0    0      8.16800    10.823      26.0 
  2    1    0    1      5.26300    16.832       7.0 
  3    1    1    0      4.71600    18.801       4.0 
  4    2    0    0      4.08400    21.743       6.0 
  5    1    1    1      3.89000    22.842      10.0 
  6    2    0    1      3.51200    25.339       3.0 
  7    0    0    2      3.44000    25.879      42.0 
  8    1    0    2      3.17100    28.117       9.0 
  9    2    1    0      3.08700    28.899      14.0 
 10    2    1    1      2.81700    31.738     100.0 
 11    1    1    2      2.77900    32.184      43.0 
 12    3    0    0      2.72300    32.864      55.0 
 13    2    0    2      2.63100    34.048      24.0 
 14    3    0    1      2.53200    35.422       4.0 
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 15    2    1    2      2.29800    39.169       5.0 
 16    1    3    0      2.26500    39.763      20.0 
 17    2    2    1      2.23100    40.396       2.0 
 18    1    3    1      2.15200    41.947       5.0 
 19    1    1    3      2.06300    43.848       4.0 
 20    2    0    3      1.99990    45.307       3.0 
 21    2    2    2      1.94500    46.661      24.0 
 22    1    3    2      1.89210    48.046      12.0 
 23    2    3    0      1.87390    48.543       4.0 
 24    2    1    3      1.84120    49.462      26.0 
 25    3    2    1      1.80810    50.430      15.0 
 26    4    1    0      1.78250    51.206      10.0 
 27    4    0    2      1.75610    52.033      11.0 
 28    0    0    4      1.72020    53.203      12.0 
 29    3    2    2      1.64570    55.816       5.0 
 30    3    1    3      1.61180    57.097       3.0 
 31    2    4    0      1.54370    59.865       3.0 
 32    3    3    1      1.53250    60.348       3.0 
 33    2    4    1      1.50620    61.515       3.0 
 34    1    2    4      1.50270    61.674       4.0 
 35    5    0    2      1.47570    62.930       6.0 
 36    5    1    0      1.46710    63.341       2.0 
 37    3    0    4      1.45430    63.965       6.0 
 38    3    2    3      1.45120    64.117       7.0 
 39    5    1    1      1.43480    64.940       6.0 
 40    3    3    2      1.42980    65.195       4.0 
 41    4    1    3      1.40740    66.365       2.0 
 42    5    1    2      1.34950    69.611       2.0 
 43    4    3    1      1.31800    71.526       3.0 
 44    4    0    4      1.31560    71.676       2.0 
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 45    5    2    0      1.30800    72.158       2.0 
 46    5    2    1      1.28500    73.660       2.0 
 47    2    4    3      1.28060    73.955       3.0 
 48    2    1    5      1.25700    75.583       4.0 
 49    3    4    2      1.25100    76.010       2.0 
 50    6    1    0      1.24570    76.392       2.0 
 51    1    4    4      1.23780    76.968       5.0 
 52    5    1    3      1.23590    77.108       4.0 
 53    6    1    1      1.22260    78.105       4.0 
 54    4    4    1      1.15890    83.313       3.0 
 55    2    4    4      1.14890    84.204       2.0 
 56    0    0    6      1.14680    84.393       2.0 
 57    5    1    4      1.11440    87.451       3.0 
 58    2    3    5      1.10920    87.966       2.0 
 59    3    5    2      1.10510    88.377       4.0 
 60    2    2    6      1.03130    96.645       2.0 
   Stick Pattern 
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Name and formula 
 
Reference code: 00-002-1216  
 
Mineral name: Bunsenite  
PDF index name: Nickel Oxide  
 
Empirical formula: NiO 
Chemical formula: NiO 
 
 
Crystallographic parameters 
 
Crystal system: Cubic  
Space group: Fm-3m  
Space group number: 225 
 
a (?):   4.1720  
b (?):   4.1720  
c (?):   4.1720  
Alpha (?):  90.0000  
Beta (?):  90.0000  
Gamma (?):  90.0000  
 
Measured density (g/cm^3):   6.80  
Volume of cell (10^6 pm^3):  72.62  
Z:   4.00  
 
RIR: - 
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Status, subfiles and quality 
 
Status: Marked as deleted by ICDD 
Subfiles: Inorganic 
 Mineral 
 Alloy, metal or intermetalic 
Quality: Blank (B) 

Comments 
Deleted by: Deleted by NBS card.  
Color: Green  
Optical data: B=2.37  
Melting point: 1955  

References 
Primary reference: Levi, Taccini., Gazz. Chim. Ital., 55, 30, (1925) 
Additional pattern: Jefferson, Shultz., Z. Kristallogr., Kristallgeom., Kristallphys., 

Kristallchem., 73, 380, (1930) 

Peak list 
 
No.    h    k    l      d [A]     2Theta[deg] I [%]    
  1    1    1    1      2.41000    37.280      70.0 
  2    2    0    0      2.09000    43.253     100.0 
  3    2    2    0      1.48000    62.726      80.0 
  4    3    1    1      1.26000    75.372      60.0 
  5    2    2    2      1.20000    79.867      50.0 
  6    4    0    0      1.04000    95.574      30.0 
  7    3    3    1      0.96000   106.715      40.0 
  8    4    2    0      0.93000   111.840      60.0 
  9    4    2    2      0.85000   129.974      40.0 
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 10    5    1    1      0.80000   148.667      10.0 
Stick Pattern 
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ประวตัผิู้เขยีน 
 

ช่ือ-สกุล         นางสาว นฤมล   เลิศค าฟู 
 
วนั เดือน ปี เกดิ     26   ตุลาคม 2531 
 
ประวตัิการศึกษา  ส าเร็จการศึกษาระดบัประถมศึกษา    

  จากโรงเรียนวดัช่อแลวทิยาคาร จงัหวดัเชียงใหม่  
  ปีการศึกษา 2543 

   
  ส าเร็จการศึกษาระดบัมธัยมศึกษาตอนปลาย   
  จากโรงเรียนนวมินทราชูทิศ พายพั  จงัหวดัเชียงใหม่  
  ปีการศึกษา 2549 
 
  ส าเร็จการศึกษาระดบัปริญญาตรี 
  จากมหาวทิยาลยัเชียงใหม่  จงัหวดัเชียงใหม่ 
  ปีการศึกษา 2553 

 
ผลงานวจัิย  Publication 
 N. Lertcumfu, P.Jararupoom, K. Pemgpat, T. Tunkasiri, G.Rujijanagul, 

Effect of Metel Oxide Nano-particles Addition on Physical Properties of 
Hydroxyapatite,  Advanced Materials Research 506, (2012) 234-237. 

 
 

 

 
 

 


