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1. 䛿䛨䜑䛻 

ᚤ⢏Ꮚ䛿䝞䝹䜽య䛸䛿␗䛺䜛≉ᛶ䜢᭷䛩䜛䛜䚸⾲㠃

䜶䝛䝹䜼䞊䛜኱䛝䛔䛣䛸䛛䜙จ㞟䛧䜔䛩䛔䛺䛹䛾▷ᡤ䜢

ᣢ䛴䚹䛭䛾䛯䜑ᚤ⢏Ꮚ䜢ᾮ┦䜔ᅛ┦䛻㛢䛨㎸䜑䜛䛜䚸

ᾮ┦䛷䛿ື䛝䜔䛩䛔䛾䛷୙Ᏻᐃ䛷ኻά䛧䛶䛧䜎䛖䚹䛭䛣

䛷ᅛ┦䛷䛒䜛䜺䝷䝇䛻㛢䛨㎸䜑䜛䛣䛸䛻䜘䜚ᚤ⢏Ꮚ䛾Ᏻ

ᐃᛶ䜢ಖ䛯䛫䛯䚹᭷ᶵ-↓ᶵ䝝䜲䝤䝸䝑䝗ᮦᩱ䛷䛒䜛ᚤ

⢏Ꮚศᩓ䜺䝷䝇䛿ᶵ⬟ᛶ⣲ᮦ䛸䛧䛶ὀ┠䜢䛥䜜䛶䛚䜚䚸

㧗⢭⣽䝕䜱䝇䝥䝺䜲䛺䛹䜈䛾ᛂ⏝䛜ᮇᚅ䛥䜜䛶䛔䜛䚹䛧

䛛䛧䚸ຍᕤᛶ䛻ᐩ䜐᭷ᶵ≀㉁䛷䛿༢≀㉁䛷䛾 RBG Ⓨ

ග䛻ᡂຌ䛧䛶䛔䛺䛔䚹 

Ⰽ⣲䝺䞊䝄䞊䛸䛧䛶⏝䛔䜙䜜䛶䛔䜛䝻䞊䝎䝭䞁 6G(௨

ୗ Rh6G)䜢⏝䛔䛯(Figure1)䚹䛣䛾≀㉁䛿⁐ᾮ≧ែ䛷䛿

Ⓨග䜢♧䛩䛜䚸ᅛయ䛾≧ែ䛷䛿Ⓨග䜢♧䛥䛺䛟䛺䜛䚹䛧

䛛䛧䚸䝞䝹䜽䛸䛿␗䛺䜛ᵓ㐀䜢᭷䛩䜛ᚤ⢏Ꮚ䛻䛩䜜䜀

Ⓨග䜒ྍ⬟䛸⪃䛘䚸䛭䜜䜢ᮏᐇ㦂䛾┠ⓗ䛸䛧䛯䚹 

 

 

 

 

 

 

 

 

 

 

2. ᐇ㦂 

2-1. ᐇ㦂᪉ἲ 

 (1)␗䛺䜛⃰ᗘ䛷䛾ヨᩱస〇 

 䝔䝖䝷䝯䝏䝹䜸䝹䝖䝅䝷䞁(TMOS)䚸⵨␃Ỉ䚸䝯䝍䝜䞊䝹

䜢 1䠖4䠖3.6 䛷ΰྜ䛧䚸ᡤᐃ㔞䛾 Rh6G 䜢ຍ䛘䛯䚹ᐊ 䚸

ᐦ㛢≧ែ䛷 30 ศᨩᢾ䛧䚸䛭䛾ᚋ䜖䛳䛟䜚䛸⁐፹䜢⵨Ⓨ䛥

䛫䛯䚹 

 

 (2)䝯䝏䝹䝖䝸䝯䝖䜻䝅䝅䝷䞁(MTMOS)ῧຍ䛷䛾ヨᩱస

〇 

 MTMOS 䛿ᇶ㉁䛸Ⰽ⣲䛸䛾┦஫స⏝䛾㍍ῶ䛾ຠᯝ䛜

䛒䜛䛸䛥䜜䛶䛔䜛䛣䛸䛛䜙⏝䛔䜛䛣䛸䛸䛧䛯䚹 

 TMOS䚸MTMOS䚸⵨␃Ỉ䚸䝯䝍䝜䞊䝹䜢 1䠖1.5䠖4䠖3.6

䛷ΰྜ䛧䚸Rh6G 䜢ຍ䛘䚸Rh6G ⃰ᗘ䜢 6.4×10
-3
M 䛸䛧

䛯䚹ᐊ 䚸ᐦ㛢≧ែ䛷 60 ศᨩᢾ䛧䚸䛭䛾ᚋ䜖䛳䛟䜚䛸⁐

፹䜢⵨Ⓨ䛧䛯䚹 

 

 

(3)☢ሙ༳ຍ୰䛷䛾ヨᩱస〇 

 TMOS䚸MTMOS䚸⵨␃Ỉ䚸䝯䝍䝜䞊䝹䜢 1䠖1.5䠖4䠖3.6

䛷ΰྜ䛧䚸Rh6G 䜢ຍ䛘䚸Rh6G ⃰ᗘ䜢 1.6×10
-4
M ཬ䜃

6.4×10
-3
M 䛸䛧䛯䚹ᐊ 䚸ᐦ㛢≧ែ䛷䛭䜜䛮䜜 30 ศཬ

䜃 60 ศᨩᢾ䛧䚸Ỉᖹ᪉ྥ䚸5T 䛷☢ሙ䜢↷ᑕ䛧䛯䚹䛣䛾

᫬䚸ᐦ㛢≧ែ䛷⾜䛳䛯䚹↷ᑕᚋ䚸䜖䛳䛟䜚䛸⁐፹䜢⵨Ⓨ

䛧䛯䚹 

 

2-2.ヨᩱ䛾≉ᛶホ౯ 

  Ⓨග䛾ほᐹ䛿 UV 䝷䞁䝥(λ=365nm)䜢↷ᑕ䛧䛶

⾜䛳䛯䚹䜎䛯䚸UV-Vis 䝇䝨䜽䝖䝹䛿྾ගගᗘศᯒ⿦⨨ 
(JASCO V-570)䛿ヨᩱ䜢▼ⱥ䜺䝷䝇ᯈ(⦪×ᶓ=10×

1)䛻ᅛᐃ䛧䛶 ᐃ䛧䛯䚹Ⓨග䝇䝨䜽䝖䝹䛿⺯ගศගჾ

(JASCO FP-6500)䛷䛿ᅛయ䝣䜷䝹䝎䛻䛿ධ䜜䛶 ᐃ

䜢⾜䛳䛯䚹䛺䛚䚸ບ㉳Ἴ㛗䛿 365nm 䛸 470nm 䛷䛒䜛䚹

䜎䛯䚸ヨᩱ䜢 FE-SEM(JSM-7001)䛻䛶ほᐹ䛧䛯䚹 
 

 

3.⤖ᯝ䛸⪃ᐹ 

 (1)⃰ᗘኚ໬䛻䜘䜛ⓎගⰍ䛾ኚ໬ 

  UV 䜢↷ᑕ䛩䜛䛸䚸ⓎගⰍ䛿⃰ᗘ䜢ୖ䛢䛶䛔䛟䛻䛴

䜜㯤⥳Ⰽ䚸㯤Ⰽ䚸ᶳⰍ䛸ኚ໬䛧䚸ᮏᐇ㦂䛷᭱䜒⃰䛔⃰

ᗘ䛷䛿Ⓨග䜢♧䛥䛺䛟䛺䛳䛯䠄Figure 2䠅䚹Ⓨග䝇䝨䜽䝖䝹

䛷䜒ྠᵝ䛾⤖ᯝ䛜ᚓ䜙䜜䛯䚹UV-Vis 䝇䝨䜽䝖䝹䛻䜘䜚

520nm ௜㏆䛾䝢䞊䜽䛿㯤⥳Ⰽ䛾Ⓨග䜢♧䛧䛯䜒䛾䛷ぢ

䜙䜜䛶䛔䛯䛾䛜ᶓ䜀䛔䛾䝢䞊䜽䛻ኚ໬䛧䚸340nm ௜㏆

䛻㗦䛔䝢䞊䜽䛜ぢ䜙䜜䜛䜘䛖䛻䛺䛳䛯䚹䛥䜙䛻⃰ᗘ䜢ୖ䛢

䜛䛸䚸340nm ௜㏆䛾䝢䞊䜽䛿㗦䛟䛺䛟䛺䛳䛶䛔䛯䚹

FE-SEM 䛷ほᐹ䛧䛯⤖ᯝ䚸Ⓨග䜢♧䛩⃰ᗘ䛷䛿⢏Ꮚ䛿

ぢ䜙䜜䛺䛛䛳䛯䚹Rh6G 䛿༢㔞య䛸఍ྜయ䛸Ꮡᅾ䛧䚸఍

ྜయ䛻䛿ᩳ䜑䛾ᵓ㐀䛷Ⓨග≉ᛶ䜢᭷䛩䜛 J-఍ྜయ䛸ᆶ

┤䛺ᵓ㐀䛷Ⓨග≉ᛶ䜢♧䛥䛺䛔 H –఍ྜయ䛜䛒䜛䛸䛥䜜

䛶䛔䜛䚹䛣䜜䜙䛾䛣䛸䛛䜙䚸ⓎගⰍ䛾ኚ໬䛿ศᏊ䛾఍ྜ

≧ែ䛜ኚ໬䛧䛯䛯䜑䛷䛿䛺䛔䛛䛸⪃䛘䜙䜜䜛䚹 
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Figure1. Rh6G  ᬗᵓ㐀⤖ࡧᵓ㐀ཬࡢ

Figure2. Rh6G ⓎගⰍࡢࢫࣛ࢞ࣝࢤ

ኚ໬ 



 (2)MTMOS ῧຍ䛷䛾Ⓨග䛾ኚ໬ 

 UV ↷ᑕ䜢䛩䜛䛸䚸MTMOS 䜢ῧຍ䛧䛯ヨᩱ䛷䛿Ⓨග

䜢♧䛩䜘䛖䛻䛺䛳䛯䚹䛣䜜䛿Ⓨග䝇䝨䜽䝖䝹䛷䜒ྠᵝ䛾⤖

ᯝ䛜ᚓ䜙䜜䛯䚹FE-SEM 䛷ほᐹ䛩䜛䛸䚸⢏Ꮚ䛜☜ㄆ䛷䛝

኱䛝䛥䛿 50nm ⛬䛷䛒䛳䛯䚹Figure 3 䛻䝅䝸䜹䜺䝷䝇䛾

FT-IR 䝇 䝨 䜽 䝖 䝹 䜢 ♧ 䛩 䚹 2900cm
-1 䛸 1100cm

-1 䛷

MTMOS 䜢ῧຍ䛧䛯䝅䝸䜹䜺䝷䝇䛷䝢䞊䜽䛜ぢ䜙䜜䛯䚹䛣

䛾 2 䛴䛾䝢䞊䜽䛿 CH3 ⏤᮶䛾䝢䞊䜽䛷䛒䜚䚸Si-CH3 䛜ᙧ

ᡂ䛥䜜䛯䛾䛷䛿䛺䛔䛛䛸⪃䛘䜙䜜䛯䚹䛭䜜䛻䜘䜚 Rh6G

ศᏊ䛿 CH3 䛻௜䛝䚸ᩳ䜑ᵓ㐀䜢᭷䛧䛯≧ែ䛷⢏Ꮚ䜢ᙧ

ᡂ䛧䛯䛯䜑Ⓨග䜢♧䛩䜘䛖䛻䛺䛳䛯䛾䛷䛿䛺䛔䛛䛸⪃䛘

䜙䜜䜛(Figure 4)䚹 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3)☢ሙ༳ຍ䛧䛯ヨᩱ䛾Ⓨග䛾ᵝᏊ 

 Figure 5 䛻ບ㉳Ἴ㛗 365nm 䛷䛾Ⓨග䝇䝨䜽䝖䝹䛾ኚ

໬䜢♧䛩䚹(a)䛿 1.6×10
-4
M䚸(b)䛿 6.4×10

-3
M 䛷䛒䜛䚹

䛹䛱䜙䛾⃰ᗘ䛷䜒䝢䞊䜽Ἴ㛗䛿ኚ໬䛧䛺䛔䜒䛾䛾䚸Ⓨග

ᙉᗘ䛾ቑ኱䛜ぢ䜙䜜䛯䚹↓☢ሙ䛷⢏Ꮚ䛾Ꮡᅾ䛜☜ㄆ䛥

䜜䛯(b)䛻ẚ䜉䚸(a)䛷኱䛝䛟ቑ኱䛧䛶䛔䛯䚹䜎䛯䚸(b)䛷䛿

2 ᪥༳ຍ䛩䜛䛸ቑຍ䛜኱䛝䛟䛺䛳䛯䛜䚸7 ᪥䛷䛿 2 ᪥䜋䛹

኱䛝䛺ቑ኱䛷䛿䛺䛛䛳䛯䚹 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

UV-Vis 䝇䝨䜽䝖䝹䛾⤖ᯝ䜢ぢ䜛䛸䚸☢ሙ༳ຍ䛻䜘䜚

340nm ௜㏆䛾䝢䞊䜽䛜㗦䛟䛺䛳䛯䚹䛣䛾䛣䛸䛛䜙☢ሙ䛾

ᙳ㡪䛻䜘䜚ศᏊ䛾఍ྜ≧ែ䛻ᙳ㡪䛜䛒䜚䚸Ⓨගᙉᗘ䛜

ቑ䛧䛯䛾䛷䛿䛺䛔䛛䛸⪃䛘䜙䜜䜛䚹 

 Figure 6 䛻☢ሙ༳ຍ䛻䜘䜛ヨᩱ䛾FE-SEMീ䜢♧䛩䚹

(a)䛿 1.6×10䠉4M 䛷☢ሙ䜢༳ຍ䛧䛯ヨᩱ䛷䛒䜛䛜䚸

50nm ⛬䛾኱䛝䛥䛾⢏Ꮚ䛜ᙧᡂ䛥䜜䛶䛔䛯䜚䚸150nm ௨

ୖ䛾኱䛝䛥䛾⢏Ꮚ䛜ᙧᡂ䛧䛯䜚䛧䛶䛔䛯䚹↓☢ሙ䛷䛿⢏

Ꮚ䛾Ꮡᅾ䛜☜ㄆ䛷䛝䛺䛛䛳䛯䛣䛸䛿(1)䛷䜒㏙䜉䛶䛔䜛

䛜䚸☢ሙ䜢༳ຍ䛧䛯䛣䛸䛻䜘䜚⢏Ꮚ䛜ᙧᡂ䛥䜜䛯䚹☢ሙ

䜢༳ຍ䛩䜛䛸䚸᰾ᙧᡂ䛜ಁ㐍䛥䜜䜛䛸ゝ䜟䜜䛶䛔䜛䛣䛸

䛛䜙䛭䜜䛻䜘䜚⢏Ꮚ䛜ᙧᡂ䛧䛯䛾䛷䛿䛺䛔䛛䛸⪃䛘䜙䜜

䜛䚹(b)䚸(c)䛿 6.4×10䠉3M 䛷䚸䛭䜜䛮䜜 2 ᪥㛫䚸7 ᪥㛫

☢ሙ䜢༳ຍ䛧䛯䚹(b)䜢ぢ䜛䛸䚸50nm 䜋䛹䛾኱䛝䛥䛾⢏Ꮚ䚸

150nm ⛬䛾኱䛝䛥䛾⢏Ꮚ䚸500nm ⛬䛾኱䛝䛥䛾⢏Ꮚ䛜

ぢ䜙䜜䚸500nm ⛬䛾኱䛝䛥䛾⢏Ꮚ䛿จ㞟య䛷䛒䜛䛣䛸䛜

䜟䛛䛳䛯䚹(c)䜢ぢ䜛䛸䚸10nm ⛬䛾᰾䛸ᛮ䜟䜜䜛䜒䛾䚸

50nm ⛬䛾኱䛝䛥䛾⢏Ꮚ䚸800nm ⛬䛾኱䛝䛥䛾จ㞟య䛜

ぢ䜙䜜䛯䚹↓☢ሙ䛷䜒⢏Ꮚ䜢ᙧᡂ䛩䜛⃰ᗘ䛷䛒䜛䛜䚸☢

ሙ䜢༳ຍ䛩䜛䛣䛸䛻䜘䜚↓☢ሙ䜘䜚䜒኱䛝䛔จ㞟య䜢ᙧ

ᡂ䛧䛶䛔䛯䚹䜎䛯䚸༳ຍᮇ㛫䜢㛗䛟䛩䜛䛸᰾ᙧᡂ䛜ぢ䜙

䜜䛶䛔䛯䛣䛸䛛䜙䚸༳ຍᮇ㛫䜢㛗䛟䛩䜛䛣䛸䛻䜘䜚᰾ᙧᡂ

䛜䛥䜙䛻㉳䛣䜛䛾䛷䛿䛺䛔䛛䛸⪃䛘䜙䜜䜛䚹FE-SEM 䛷
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Figure 3.ࡢࢫࣛ࢞࢝ࣜࢩFT-IRࣝࢺࢡ࣌ࢫ 

⢏Ꮚᙧᡂ 

Figure 4.⢏Ꮚᙧᡂ࣒ࢬࢽ࣓࢝ࡢ 

Figure 5.☢ሙ༳ຍࡿࡼ࡟Ⓨගࡢࣝࢺࢡ࣌ࢫኚ໬ 
       (ບ㉳Ἴ㛗 365nm) 

(b)[Rh6G]=6.4×10-3M 

(a)[Rh6G]=1.6×10-4M 



ᵝ䚻䛺ሙᡤ䜢ほᐹ䛧䛯䛜⢏Ꮚ䛿୍ᵝ䛷䛿䛺䛛䛳䛯䚹䝅

䝸䜹䜺䝷䝇⾲㠃䛻୍ᵝ䛺⢏Ꮚ䛜Ꮡᅾ䛩䜛䛣䛸䛜☜ㄆ䛷䛝

䛺䛛䛳䛯䛾䛷䚸䛭䛣䜢䛥䜙䛻⪃ᐹ䛧䚸ᨵⰋ䜢䛧䛶䛔䛝䛯䛔

䛸⪃䛘䛶䛔䜛䚹 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. ⤖ゝ 

 Rh6G 䛾⃰ᗘ䛾ኚ໬䛻䜘䜚ⓎගⰍ䛾ኚ໬䛜ぢ䜙䜜䛯䚹

⢏Ꮚ䛾Ꮡᅾ䛿☜ㄆ䛥䜜䛺䛛䛳䛯䛜䚸ⓎගⰍ䛾ኚ໬䛿

Rh6G 䛾఍ྜ≧ែ䛾ኚ໬䛻㉳ᅉ䛩䜛䛸⪃䛘䜙䜜䜛䚹 

 MTMOS 䜢ῧຍ䛩䜛䛣䛸䛻䜘䜚 Rh6G 䛜㧗⃰ᗘ䛷䜒Ⓨ

ග䜢♧䛩䜘䛖䛻䛺䜚⢏Ꮚ䛾Ꮡᅾ䜒☜ㄆ䛷䛝䛯䚹MTMOS

ῧຍ䛻䜘䜚ᩳ䜑ᵓ㐀䛷 Rh6G ศᏊ䛜఍ྜ䛧Ⓨග䜢♧䛩

䜘䛖䛻䛺䛳䛯䛸⪃䛘䜙䜜䜛䚹 

 ☢ሙ䜢༳ຍ䛩䜛䛣䛸䛷䚸Ⓨගᙉᗘ䛾ቑ኱䛜ぢ䜙䜜䚸

ᵝ䚻䛺኱䛝䛥䛾⢏Ꮚ䛜 FE-SEM 䛷ほᐹ䛥䜜䛯䚹☢ሙ䛻

䜘䜚⢏Ꮚ䛾จ㞟䛜㉳䛣䛳䛯䜚䚸᰾ᙧᡂ䛜ぢ䜙䜜䛯䜚䛧䛶䛔

䜛䛣䛸䛛䜙௒ᚋヨᩱస〇䛾⪃ᐹ䜔ᨵⰋ䜢䛥䜙䛻䛧䛶䛔䛝

䛯䛔䛸⪃䛘䛶䛔䜛䚹 

 

(c) 

[Rh6G]=1.6×10-4M  5T2 ᪥༳ຍ 

[Rh6G]=6.4×10-3M 5T 2 ᪥༳ຍ 

[Rh6G]=6.4×10-3M 5T7 ᪥༳ຍ 

Figure 6.☢ሙ༳ຍࡓࡋヨᩱࡢ FE-SEM ീ 
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