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       When performing X-ray diffractometry for small amounts of a sample, the background intensity is relatively 
high with respect to the intensity of the diffraction peaks. Therefore the peak-background (P/B) ratio decreases, and 
the analysis will generally be difficult. Because background X-rays are considered mainly due to the reflected X-rays 
from the sample plate, non-reflective sample plates are useful. Non-reflective sample plates, which are made from 
silicon, do not easily reflect X-rays. One-dimensional semiconductor detectors are also helpful, which can 
considerably increase X-ray intensity as a result of integration by a number of semiconductor elements. In this paper, 
we analyze three various samples of cosmetics using a non-reflective sample plate together with a one-dimensional 
semiconductor detector. We have diffraction patterns of high P/B ratios, and, as a result, succeed in identifying major 
parts of inorganic components. 
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཯ᑕヨᩱᯈ(ᅗ↓ࣥࢥࣜࢩࡣ࡟ࡵࡓࡿ 6 ࠸⏝ࢆྑ(

ࢵ࢚࡚࡭ẚ࡟࣮ࢲࣝ࣍ࢫࣛ࢞ࡣ㸬↓཯ᑕヨᩱᯈࡿ

࢘ࣛࢢࢡࢵࣂࡢࡽ࠿㸪ヨᩱᯈࡃ㞴ࡋ཯ᑕࢆ⥺ࢫࢡ

ࢧ࡞ᚤ㔞࡚ࡗࡀࡓࡋ㸬ࡿࡁ࡛ࡀ࡜ࡇࡿ࠼ᢚࢆࢻࣥ

㸬ࡿࡁ࡛ࡀ࡜ࡇࡿᚓࢆP/Bẚ࠸㧗ࡶ࡛ࣝࣉࣥ

ᅗ�� ⢊ᮎ࣮ࢲࣝ࣍ࢫࣛ࢞⏝ࣝࣉࣥࢧ�ᕥ�࡜ 

↓཯ᑕヨᩱᯈ�ྑ��

㸱．ᐇ㦂᪉ἲ

㸱.㸯 ࣝࣉࣥࢧ

 ᛶ≧ࡿ࡞␗ࡢ㸱ࡢࡘUV ࡚࠸ࡘ࡟໬⢝ရࢺࢵ࢝

ᐃᛶศᯒࡓࡗ⾜ࢆ㸬⢊ᮎ≧ࡢࣝࣉࣥࢧࡢᡂศ⾲♧

↓ࡿࢀࡉண᝿ࡀฟ᳨ࡾࡼ࡟ᅇᢡ⥺ࢫࢡࢵ㸪࢚ࡽ࠿

ᶵᡂศࡣ㸪㞼ẕ(࣐࢖ )࢝㸪㓟໬ள㖄㸪㓟໬ࣥࢱࢳ㸪

㸬ྠࡿ࠶࡛࣒࢘ࢽ࣑ࣝ࢔㸪㓟໬㕲㸪Ỉ㓟໬࢝ࣜࢩ

ᵝ࡟㸪࣮࣌ࡣ࡛ࣝࣉࣥࢧࡢ≦ࢺࢫ㓟໬ࣥࢱࢳ㸪㓟

໬ள㖄㸪⁥▼(ࢡࣝࢱ)㸪ࢼ࣑ࣝ࢔㸪࢝ࣜࢩ㸪㓟໬㕲㸪

ࢻࣄ㓟໬ள㖄㸪㞼ẕ㸪ࡣ࡛ࣝࣉࣥࢧࡢ≦ࢻࢵ࢟ࣜ

㸬ࡿࢀࡉண᝿ࡀ࢝ࣜࢩ㸪ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟ

㸱.㸰  ᐃ᪉ἲ

ࡣ⨨ᅇᢡ⿦⥺ࢫࢡࢵ࢚  PANalytical 〇 Empyrean
ࡣ⌫⟶⥺ࢫࢡࢵ㸬࢚ࡓ࠸⏝ࢆ Cu 㸪ධ࠸⏝ࢆ⌫⟶

ᑕ࢚࡚ࡋ࡜⥺ࢫࢡࢵCuKα⥺ࡓ࠸⏝ࢆ㸬CuKβ⥺ࢆ

࡟ࡵࡓࡿࡍࢺࢵ࢝ Ni 㸬 ᐃࡓ࠸⏝ࢆ࣮ࢱࣝ࢕ࣇ

⾜ࡾࡼ࡟ᑟయ୍ḟඖ᳨ฟჾ༙࡜㸪㞟୰ἲගᏛ⣔ࡣ

ࡣ㸪2θ⠊ᅖ࠸ ࡽ࠿10° ↓ࡣ࡟㸬ヨᩱྎࡓࡋ࡜120°

཯ᑕヨᩱᯈࡓ࠸⏝ࢆ㸬Ἴ㧗ศᯒჾ(PHA)࢛ࣇࢹࡣ

ࢆୗ㝈ࡢ࣮ࢠࣝࢿ㸪࢚ࡾ㏻ࡢタᐃࡢࢺࣝ 25 ࣮ࣃ

㸪ୖࢺࣥࢭ 㝈ࢆ 80 ゎࡢࢱ࣮ࢹ㸬ࡓࡋ࡜ࢺࣥࢭ࣮ࣃ

ᯒࡣ࡟ Empyrean ௜ᒓࢺࣇࢯࡢ High Score Plus ࢆ
㸬ࡓ࠸⏝
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㸲．⤖ᯝࡧࡼ࠾⪃ᐹ

↓཯ᑕヨᩱᯈୖ࡟⢊ᮎ≧ࢆࣝࣉࣥࢧ஌ࡓࡏ෗

ᅗࢆ┿ 7 ࣮ࢲࣝ࣍ࢫࣛ࢞ࡣ㔞ࡢࣝࣉࣥࢧ㸬ࡍ♧࡟

࡛ᚲせ࡞㔞ࡢ 1/10 ⛬ᗘ࡛ࡿ࠶㸬ࡢࡇ≧ែ࡛ ᐃࡋ

ᅗࢆ࣮ࣥࢱࣃᅇᢡ⥺ࢫࢡࢵ࢚ࡓ 8 㸬ࡍ♧࡟

ᅗ�� ⢊ᮎ≧ࣝࣉࣥࢧ�

ᅗ�� ⢊ᮎ≧ࡢࣝࣉࣥࢧᅇᢡ࣮ࣥࢱࣃ�

ᅗ࡟ぢ࡟࠺ࡼࡿࢀࡽ↓཯ᑕヨᩱᯈࢆ౑⏝ࡓࡋሙྜ㸪

ᙧࡿࡍῶᑡ࡟࠿ࡽࡔ࡞ࡽ࠿పゅഃࡣࣥ࢖ࣛࢫ࣮࣋

ᯝ㸪Zincite⤖ࡢ㸬ᐃᛶศᯒࡿ࡞࡜ (㓟໬ள㖄)㸪Rutile
(㓟໬ࢱࢳ )ࣥ㸪Muscovite (㞼ẕ࣭࣐࢖ ࡉᐃྠࡀ࢝(

㸪㞼ẕ㸪㓟໬ளࡣᶵᡂศ↓ࡿ࠶࡟♧⾲㸬ᡂศࡓࢀ

㖄㸪㓟໬ࣥࢱࢳ㸪࢝ࣜࢩ㸪㓟໬㕲㸪Ỉ㓟໬࣑ࣝ࢔

㸪(1) ඲ᡂࡣ࡟♧⾲ᡂศࡢ㸬໬⢝ရࡓࡗ࠶࡛࣒࢘ࢽ

ศࢆ㓄ྜ㔞ࡢከ࠸㡰㸪(2) 㓄ྜ㔞ࡢከ࠸㡰㸪㓄ྜᡂ

ศ 1%௨ୗࡣ㡰୙ྠ㸪(3) ╔Ⰽ๣௨እࡢᡂศࢆ㓄ྜ

㔞ࡢከ࠸㡰㸪ࡢࡑᚋ࡟╔Ⰽ๣ࢆ㡰୙ྠ㸪(4) ╔Ⰽ๣

௨እࡢᡂศྠ࡜(2)ࢆᵝ࡟୪࡭㸪╔Ⰽ๣ࢆ㡰୙ྠ㸪

࠸ከࡢ㓄ྜ㔞ࡣᐃ࡛ ࡢ㸬௒ᅇࡿ࠶ࡀࡾࡲỴࡢ➼

᪉ࡽ࠿ 3 ࣥࢱࢳ㞼ẕ㸪㓟໬ள㖄㸪㓟໬ࡢ࡛ࡲ┠␒

ᙉᗘࢡ࣮ࣆࡢ㸬㞼ẕࡓࡁ࡛ࡀ࡜ࡇࡿࡍᐃྠࢆ࡛ࡲ

㸪ᙉᗘẚࡀ࠸ప࡚࡭ẚ࡟ࣥࢱࢳ㓟໬ࡸ㓟໬ள㖄ࡀ

ࡢゅᗘࢡ࣮ࣆࡢ㸬ᮏ ᐃ࠸࡞ࡣ᭷ẚ࡛ྵ࣮ࣝࢥ࢖

⢭ᗘࢡ࣮ࣆࡸᙉᗘ࡛ࡣᐃ㔞ศᯒࡣ࡜ࡇ࠺⾜ࢆᅔ㞴

㸬࠸࡞ࡁ࡛ࡣ࡜ࡇ࠺⾜ࢆᐹ⪄ࡢ௨ୖࢀࡇ㸪ࡾ࠶࡛

ࢽ࣑ࣝ࢔㸪㓟໬㕲㸪Ỉ㓟໬࢝ࣜࢩ࡚࡭ẚ࡟ࡽࢀࡇ

㸬ࡿࢀࡽ࠼⪄࡜ᑡ㔞࡚ࡵᴟࡣ᭷㔞ྵࡢ࣒࢘

↓཯ᑕヨᩱᯈୖࢆࣝࣉࣥࢧ≦ࢺࢫ࣮࣌࡟ሬࡗ

ᅗࢆ┿෗ࡓ 㸪࢚࡟9 ᅗࢆ࣮ࣥࢱࣃᅇᢡ⥺ࢫࢡࢵ 10
㸬ࡍ♧࡟

ᅗ�� �ࣝࣉࣥࢧ≦ࢺࢫ࣮࣌

ᅗ��� ࣮ࢱࣃᅇᢡࡢࣝࣉࣥࢧ≦ࢺࢫ࣮࣌ �ࣥ

2θ ࡀ 10㹼15°௜㏆ࡢᖜࡢᗈ࡟ࣝࣉࣥࢧࡣࢡ࣮ࣆ࠸

㸬௚ࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡼ࡟㧗ศᏊᡂศࡿࢀࡲྵ

㸪Zinciteࡣࢡ࣮ࣆࡢ (㓟໬ள㖄)㸪Rutile (㓟໬ࢱࢳ

)ࣥ㸪Talc ♧⾲㸬ᡂศࡓࡁᖐᒓ࡛࡟(ࢡࣝࢱ࣭▼⁥)

࢔㸪㓟໬ள㖄㸪⁥▼㸪ࣥࢱࢳ㸪㓟໬ࡣᶵᡂศ↓ࡢ

≦ࢺࢫ㸪࣮࣌ࡾ࠶㡰࡛ࡢ㸪㓟໬㕲࢝ࣜࢩ㸪ࢼ࣑ࣝ

ࡢึ᭱ࡶ࡛ࣝࣉࣥࢧ 3 ᡂศ᳨ࡳࡢฟ࡛ࡀ࡜ࡇࡿࡍ

ᙉᗘࡢࢡ࣮ࣆࣥ࢖࣓ࡶሙྜࡢࣝࣉࣥࢧࡢࡇ㸬ࡓࡁ

㸪ᡂࡾ࠶㡰࡛ࡢ㸼㓟໬ள㖄ࣥࢱࢳ㸪⁥▼㸼㓟໬ࡣ

ศ⾲♧ࡢ㡰࠸࡞࡚ࡋ⮴୍࡜㸬ࡣ࡚ࡋ࡜⏤⌮ࡢࡇ⁥

࡞ࡁ㸬᳨ฟ࡛ࡿࢀࡽ࠼⪄ࡀ㓄ྥᛶࡢᬗᵓ㐀⤖ࡢ▼
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᭷ྵࡣ࡚ࡋ㛵࡟㸪㓟໬㕲࢝ࣜࢩ㸪ࢼ࣑ࣝ࢔ࡓࡗ࠿

㔞ࡀᴟ࡚ࡵᑡ㔞࡛ࡿࢀࡽ࠼⪄ࡀ࡜ࡇࡿ࠶㸬ࡓࡲ㸪

࡚࣋࡭ẚ࡟ࣝࣉࣥࢧ≦⢊ᮎࡣࣝࣉࣥࢧ≦ࢺࢫ࣮࣌

㧗ศᏊᡂࡿࢀࡲྵࡣࢀࡇ㸬࠸㧗ࡀᙉᗘࣥ࢖ࣛࢫ࣮

ศࢀࡽ࠼⪄࡜ࡢࡶࡿࡼ࡟㸪⢊ᮎ≧࡟ࣝࣉࣥࢧẚ࡭

࡚ᚤᑡᡂศ᳨ࡢฟࡀᅔ㞴ࡿ࠸࡚ࡗ࡞࡟㸬

↓཯ᑕヨᩱᯈୖࢆࣝࣉࣥࢧ≦ࢻࢵ࢟ࣜ࡟ᆶࡽ

ᅗࢆ┿෗ࡓࡋ 㸪࢚࡟11 ᅗࢆ࣮ࣥࢱࣃᅇᢡ⥺ࢫࢡࢵ

12 㸬ࡍ♧࡟

ᅗ��� ࣉࣥࢧ≦ࢻࢵ࢟ࣜ �ࣝ

ᅗ ��� ࣮ࢱࣃᅇᢡࡢࣝࣉࣥࢧ≦ࢻࢵ࢟ࣜ �ࣥ

ᗈࡢᖜࡢ10㹼15°௜㏆ࡀ2θࡶሙྜࡢࣝࣉࣥࢧࡢࡇ

ࡸࢡ࣮ࣆ࠸ 22°௜㏆ࢆ㡬Ⅼࣟࣈࡀࣥ࢖ࣛࢫ࣮࣋࡟

㧗ࡿࢀࡲྵ࡟ࣝࣉࣥࢧ㸪ࡣཎᅉࡿ࠸࡚ࡗ࡞࡟ࢻ࣮

ศᏊᡂศࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡼ࡟㸬௚ࡣࢡ࣮ࣆࡢ

඲࡚ Zincite(㓟໬ள㖄)࡟ᖐᒓ࡛ࡓࡁ㸬࡚ࡗࡀࡓࡋ

ᡂศ⾲♧ࡿ࠶࡟㞼ẕ㸪ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄ㸪ࢩ

ࡽ࠼⪄࡜ᴟᑡ㔞࡚࡭ẚ࡟㓟໬ள㖄ࡣ᭷㔞ྵࡢ࢝ࣜ

㧗ศࡿࢀࡲሙྜ㸪ྵࡢࣝࣉࣥࢧ≦ࢻࢵ㸬ࣜ࢟ࡿࢀ

Ꮚᡂศ࡟ࡽࡉࡶࡾࡼࣝࣉࣥࢧ≦ࢺࢫ࣮࡚࣌ࡗࡼ࡟

ࡢ㸪ᚤᑡᡂศ࡛ࡢࡿ࠸࡚ࡗ࡞ࡃ㧗ࡀࣥ࢖ࣛࢫ࣮࣋

᳨ฟࡾࡼࡀᅔ㞴ࡿ࠸࡚ࡗ࡞࡜㸬

㸳．⤖ㄽ

ࡿ࡞␗ࡢ≦㸪ᛶࡾࡼ࡟ᅇᢡἲ⥺ࢫࢡࢵ࢚ 3✀㢮

㸬㧗ឤᗘ㸪㧗㏿ ᐃࡓࡗ⾜ࢆᐃᛶศᯒࡢ໬⢝ရࡢ

⏝ࢆ཯ᑕヨᩱྎ↓࡜ᑟయ୍ḟඖ᳨ฟჾ༙࡞⬟ྍࡀ

ᅇࡢP/Bẚ࠸㧗ࡶ࡛ࣝࣉࣥࢧࡢ㸪ᑡ㔞࡛࡜ࡇࡿ࠸

ᢡࢆ࣮ࣥࢱࣃᚓࡓࡁ࡛ࡀ࡜ࡇࡿ㸬⢊ᮎ≧㸪࣮࣌ࢫ

୺ࡿࢀࡲྵࢀࡒࢀࡑ࡟ࣝࣉࣥࢧ≦ࢻࢵ㸪ࣜ࢟≦ࢺ

࠿ࡋ㸬ࡓࡗ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍᐃྠࢆᶵᡂศ↓࡞

ࡉ᭷ྵࡣ࡛ࣝࣉࣥࢧ≦ࢻࢵ࢟ࣜ࡜≦ࢺࢫ㸪࣮࣌ࡋ

ࢻࣥࣛࢢࢡࢵࣂࡢపゅഃ࡚ࡗࡼ࡟㧗ศᏊᡂศࡿࢀ

ᅔࡀฟ᳨ࡢࢡ࣮ࣆ࠸ࡉᑠࡢ㸪ᙉᗘࡵࡓࡿࡍቑຍࡀ

㞴ࡿ࡞࡜㸬

ཧ⪃ᩥ⊩

1) B. D. Cullity㸸᪂∧ ࢝ࣜ࢕ࢸ X⥺ᅇᢡせぴ, p.169, ࢔
ࢿࢢ (1980)

2) PANalytical㸸Empyrean௜ᒓ࣐ࣝ࢔ࣗࢽ

3) ୰஭ Ἠ, Ἠ ᐩኈኵ㸸⢊ᮎ X ⥺ゎᯒࡢᐇ㝿, pp.18-23,
ᮅ಴᭩ᗑ (2009)
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