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Discrimination between ceramic goods of siliceous fossil meals and other ceramic goods

Noriaki ISHIZAKI*, Tomoki OTA* and Chitoshi HINO*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For the discrimination between ceramic goods of siliceous fossil meals and other ceramic goods, diatomaceous earth

samples unmixed and mixed with clay calcined in the temperature range of 700-1300°C were investigated by XRF, SEM,

XRD, measurement of specific surface area, and Si quantitation using the alkaline leaching preparation method. By SEM,

frustules were observed in samples containing diatomaceous earth calcined at less than 1200°C (in the case of samples
mixed with feldspar, at less than 1100°C). Specific surface area showed a clear difference between samples containing

diatomaceous earth and other minerals calcined at less than 800°C. By XRD, peaks at 20 = 22° (cristobalite peaks) increased
in samples containing diatomaceous earth calcined at more than 1100°C and kaolin samples calcined at 1300°C. Si

quantitation showed that diatomaceous sample values were higher than those of other mineral sample values. These results

will be useful for the discrimination.
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Fig.1 SEM images of diatomaceous earth samples
(A) non-calcined (x1500) (B) calcined at 1100°C (x1500)
(C) calcined at 1200°C (x1500) (D) calcined at 1300°C (x1500)

Fig.2 SEM images of diatomaceous earth samples mixed with kaolin
(A) non-calcined (x1500) (B) calcined at 1100°C (x1500)
(C) calcined at 1200°C (x1500) (D) calcined at 1300°C (x1500)
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Fig.3 SEM images of diatomaceous earth samples mixed with kaolin and feldspar
(A) non-calcined (x1500) (B) calcined at 1100°C (x1500)
(C) calcined at 1200°C (x1500) (D) calcined at 1300°C (x1500)
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Fig.4 Specific surface area plotted against calcination temperature of:
(a) diatomaceous earth samples
(b) diatomaceous earth samples mixed with kaolin
(c) diatomaceous earth samples mixed with kaolin and feldspar
(d) kaolin samples
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Table 1 Semi-quantitative analytical result for (A) diatomaceous earth samples non-calcined or calcined at each temperature, (B) each sample non-calcined

(A
Calcination Mass percentage of each elemant / %
temperature (0] Si Al Fe C Ca K S Na Mg Ti Mn Ba
Non-calcined 525 355 416 259 129 121 094 058 048 023 021 0.13 -
700°C 499 380 442 290 057 134 107 040 058 023 024 0.15
800°C 500 382 443 290 055 131 106 021 061 023 024 014
900°C 500 385 443 281 041 131 107 012 064 023 024 014
1000°C 497 388 437 295 027 138 114 - 063 024 025 0.15 -
1100°C 494 389 422 310 031 146 110 - 067 022 025 015 -
(B)
Mass percentage of each elemant / %
Sample - -
(0] Si Al Fe C Ca K S Na Mg Ti Mn Ba
@) 525 355 416 259 129 121 094 058 048 023 021 013 -
() 519 361 716 139 103 063 055 031 032 013 0.26 - -
(c) 513 38 720 113 093 062 163 025 053 010 0.21 - -
(d) 516 363 105 019 049 - 0.16 - 0.11 - 0.35 - -
(e) 486 347 6.87 - 0.64 7.01 - 1.89 - - 0.15

(a) diatomaceous earth sample

(b) diatomaceous earth sample mixed with kaolin

(c) diatomaceous earth sample mixed with kaolin and feldspar
(d) kaolin sample

(e) feldspar sample
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Fig.5 X-ray diffractograms of diatomaceous earth samples non-calcined or
calcined at each temperature
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Fig.6 X-ray diffractograms of feldspar samples non-calcined or calcined at each

temperature
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Fig.7 X-ray diffractograms of kaolin samples non-calcined or calcined at each
temperature
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Fig.8 X-ray diffractograms of diatomaceous earth samples mixed with kaolin
non-calcined or calcined at each temperature
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Fig.9 X-ray diffractograms of diatomaceous earth samples mixed with kaolin
and feldspar non-calcined or calcined at each temperature
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Fig.10 Mass percentage plotted against calcination temperature of:
(a) diatomaceous earth samples

(b) diatomaceous earth samples mixed with kaolin

(c) diatomaceous earth samples mixed with kaolin and feldspar
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(d) kaolin samples

(e) feldspar samples
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