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A Study on X-Ray Powder Diffraction of Micro Sample
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Abstract: A no-back ground sample holder was prepared by a single quartz crystal showing no
diffraction peaks when 20 within a range of 120° and low background. Samples of zircon beryl and
bronzes were chosen to be tested. Results show that the data are of good quality and the composition
and relative contents can be identified correctly. The amount of samples needed is from a few
milligrams to dozens of milligrams. Therefore it shows important practical significance.
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Fig.1. Images for no-back ground sample holder.
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X
. Rigaku D/max+A CuKa Table 1. X—ay powder diffraction data of zircon
40 kV 100 mA o PDF  71-0991
4° /min 0.02° : 20/(°) d/(0.1nm) I/% d/(0.1nm) 1/%
3°~70°; N Do1° 1 19.74 4.49 19 4.44 44
0.3 mm. 2 26.72 3.33 100 3.31 100
3 33.56 2.67 8 2.65 7
3 4 35.36 2.54 27 2.52 53
5 38.28 2.35 8 2. 33 11
3.1 6 40. 40 2. 23 4 2. 22 5
31.1 7 43. 52 2. 08 20 2. 07 17
X 8 47. 34 1. 92 6 1. 91 11
9 51. 94 1. 76 11 1. 75 11
10 53. 20 1. 72 26 1. 71 44
N N 11 55. 36 1. 66 21 1. 65 13
. 15-17 12 59. 48 1. 55 3 1. 55 2
13 62. 62 1. 48 6 1. 48 8
14 67. 58 1. 39 7 1. 38 13
15 68. 56 1. 37 3 1. 36 7
8 3.1.2
0.0054 ¢
4
3 o MDI jade5. 0
( cps) 7 435 ( PDF 812018)
o MDI jade5. 0
d d
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Table 2. X—ray powder diffraction data of beryl
PDF 812018
26/(°) d/(0.1 nm) /%  d/(0.1 nm) 1/%
1 10.98 7.98 85 7.96 80
2 19.21 4.62 29 4.60 22
3 22.22 4.00 31 3.98 16
4 27.32 3.26 77 3.25 100 3 X
5 29.55 3.02 28 3.01 37 Fig.5. X—+ay powder diffraction pattern of surface oxide.
6 31. 12 2. 87 100 2. 86 83
7 33. 61 2. 66 1 2. 65 3 3 X
8 33.50 253 19 2. 52 13 Table 3. X—ray powder diffraction data of surface oxide
9 39. 10 2. 30 4 2. 30 9
10 40. 72 2. 21 4 2. 21 7 PDF
14190 2,15 8 215 ! 20/(°) d/(0.1nm) /% d/(0.1nmm) 1/%
12 43. 93 2. 06 3 2. 06 2
13 45. 43 1. 99 13 1. 99 7 26.58 3.35 100 3.35 100
14 49.70 1. 83 3 1. 83 3 33.88 2.64 65 264 75
15 50. 77 1. 80 8 1. 79 8 G 37.96 237 22 237 21
16 52. 49 1. 74 11 1. 74 20 51.76 1.76 40 1.76 57
17 53. 44 1. 71 5 1. 71 8 54.78 1.67 16 1.67 14
18 56. 44 1. 63 8 1. 63 14 13.84 6.39 71 6.38 71
19 57. 68 1. 60 4 1. 59 3 16.56 5.35 38 5.35 66
20 58.66 L.57 6 L.57 7 2272 3.91 100 3.90 100
21 61. 10 1. 52 9 1. 51 12 B 27.91 3.19 35 3.19 48
22 63. 95 1. 45 3 1. 45 8 33.40 2.68 79 2.67 49
236500 143 6 143 7 35.62 2.52 89 2.52 81
24 68. 50 1. 37 3 1. 37 4 1272 6.95 100 6.04 100
P 25.64 3.47 18 3.47 21
d 33.2 2.69 20 2.70 16
° 20.84 4.26 13 4.25 16
3.1.3 26.58 3.35 100 3.43 100
X Q 36.50 2.45 6 2.45 9
42.50 2.12 4 2.12 6
o 50.14 1.81 9 1.81 13
T Q. PDF 46-1045; C. PDF 41-1445;
PDF 43-1458; P. PDF 83-1410.
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Table 4. X-raypowder diffraction data of bronzes 5.4 mg;
PDF ° 2
20/(°) d/(0.1nm) /% d/(0.1nmm) 1/%
34.14 2.62 15 2.63 10 d=0.333 nm
T 42.38 2.13 100 2.13 100 °
49.36 1.84 44 1.85 20
26.56 3.35 100 3.35 100 200 .
33.84 2.65 63 2.64 75
C 37.89 2.37 17 2.37 21 11.3 mg
51.84 1.76 49 1.76 57 2
54.80 1.67 22 1.67 14
29.64 3.01 31 3.02 9 °
36.36 2.47 100 2.47 100 ° I mg
0 42.38 2.13 25 2.13 37
61.41 1.51 46 1.51 27
: T PDF 31-0487; C. PDF 1 mg
41-1445; 0. PDF 05-0667. R 3 mg
3.2 MDI Jade5. 0
MDI 5 mg
Jade5. 0 10 mg
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