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� 㔠ᒓ⣲ᮦࡢ㧗ᶵ⬟໬ࡣ࡟⾲㠃ฎ⌮ࡣ㠀ᖖ࡟᭷ຠ࡞ᡭἲ࡛ࠊࡾ࠶ᢏ⾡㛤Ⓨࠋࡿ࠸࡚ࢀࢃ⾜࡟ࢇ┒ࡀᮏ◊✲࡛ࠊࡣ

⤖໬Ꮫࡢ࡬ୖࢫࣞࣥࢸࢫࡿࡼ࡟㠃㛤ጞ㔜ྜἲ⾲ࠊࡋᣦ┠ࢆ᭷ᶵ⓶⭷ᙧᡂ࡞ᙉᅛ࡛ᆒ୍ࡢ࡬〇ล≀⾲㠃ࢫࣞࣥࢸࢫ

 ࠋࡓࡋウ᳨࡚࠸ࡘ࡟ᙧᡂࡢ⭷⓶᭷ᶵࡿࡼ࡟ྜ

 

㸯㸬࡟ࡵࡌࡣ 

ࡍపῶࢆษ๐᢬ᢠࡸ㜵ởࠊࡣ࡟㠃⾲ࡢࢫ࣓ࡸࣜࢯ࣑࢝

୰ࢆ㸦PTFE㸧ࣥࣞࢳ࢚ࣟ࢜ࣝࣇࣛࢺࢸ࣏ࣜࠊ࡟ࡵࡓࡿ

ᚰࢵࣇࡓࡋ࡜⣲⣔ࠋࡿ࠸࡚ࢀࡉࢢࣥ࢕ࢸ࣮ࢥࡀ࣮࣐࣏ࣜ

ࡁ↝ࠊᚋࡓࡋሬᕸ࡟㠃⾲ࢆ⢏Ꮚᠱ⃮ᾮ࣮࣐࣏ࣜ⣲⣔ࢵࣇ

௜࡚ࡅ⓶⭷໬ࠊࡵࡓࡿ࠸࡚ࡋᐦ╔ᛶࡀᙅࠊࡃ⿕๐≀ࡢ࡜

᢬ᢠࡀ኱࠸ࡁ〇ရࠊ౛ࡤ࠼ล≀࡛࠸ࡍࡸࢀࡀࡣࡀ⭷⓶ࡣ

ၥ㢟ࠊࡓࡲࠋࡿ࠶ࡀ⭷ཌࠊࡵࡓ࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍࡃⷧࢆ

ᙧ≧ࡀኚ࡜ࡿࢃᛶ⬟࡟ᙳ㡪ࢆཬࡍࡰ〇ရࡢ࡬ฎ⌮ྥࡣ࡟

ࡢእᅜ〇ရ࡞ప౯᱁ࠊࡣ⏺ෆล≀ᴗ┴ࠊ࡟ࡽࡉࠋ࠸࡞࠿

ྎ㢌ࡾࡼ࡟ᕪู໬࡟㏕ࠊࡾ࠾࡚ࢀࡽล≀⾲㠃ࡢ࡬ᶵ⬟ᛶ

᭷ᶵ⓶⭷ࢆᙧᡂ࡞ࡲࡊࡲࡉࠊ࡟ࡵࡓࡿࡍ⾲㠃ฎ⌮ἲࡢ㛤

Ⓨࡀᙉࡃᮃࠊ࡟࡛ࡲࢀࡇࠋࡿ࠸࡚ࢀࡲล≀࡟ከࡽ࠸⏝ࡃ

ࡿ࠶࡛ࢫࣞࣥࢸࢫ⣔ࢺ࢖ࢧࣥࢸ࣐ࣝࡿ࠸࡚ࢀ SUS420J2

⾲㠃࡬໬Ꮫ⤖ྜࡿࡼ࡟᧕Ỉ࣭᧕Ἔᛶࢆ᭷ࡿࡍ⮬ᕫ⤌⧊໬

༢ศᏊ⭷㸦SAM ⭷㸧ࡢᙧᡂࢆヨࣜࢯ࣑࢝ࠊࡳลࡢษ๐

᢬ᢠ᭱ࢆ኱ 20%పῶ࡟࡜ࡇࡿࡏࡉᡂຌࡓࡋ SAMࠋ(1 ⭷

᪉ࡢࡇࠊࡵࡓࡿࡲ㙐㛗࡛Ỵࡢ≀᭷ᶵ໬ྜࡿ࠸⏝ࡣཌ⭷ࡢ

ἲ࡛ࡣཌᩘࡉ nm ⛬ᗘ࠿ࡋ⭷⓶ࡢᚓࠊ࡛ࡇࡑࠋ࠸࡞ࢀࡽ

ᩘ nm ⓒᩘࡽ࠿ nm ⛣㟁Ꮚࠊࡋᣦ┠ࢆᙧᡂࡢ⭷⓶᭷ᶵࡢ

㔜ྜࣝ࢝ࢪࣛື⛣ཎᏊࡿࡍ⏕෌ࡀάᛶ໬๣ࡾࡼ࡟ື

㸦 Activators ReGenerated by Electron Transfer Atom 

Transfer Polymerization, ARGET ATRP㸧2-3)ࢆᛂ⏝ࡓࡋ⾲

㠃㛤ጞ㔜ྜ㸦Surface-initiated Polymerization, SIP㸧4)࡟╔

ARGET ATRPࠋࡓࡋ┠ ௳཯ᛂ᮲ࡶࡾࡼ㔜ྜἲࡢᚑ᮶ࡣ

ᮇࡀ⏝㐺ࡢ࡬〇㐀⌧ሙࠊࡵࡓ࠸࡞ࡀᚲせࡿࡍ࡟ཝᐦࢆ➼

ᚅ࡛ࠋࡿࡁᮏ◊✲࡛ࠊࡣ⾲㠃㛤ጞ㔜ྜἲࠊ࠸⏝ࢆ

SUS420J2 ⾲㠃ࣝࣜࢡࢱ࣓࣏ࣜࡢ࡬㓟࣓ࣝࢳ㸦PMMA㸧

 ࠋࡓࡳヨࢆᙧᡂ⭷ⷧࡢ

 

㸰㸬ᐇ㦂 

㸰㸬㸯� ᇶᯈࡧࡼ࠾ヨ⸆ 

ᇶᯈ10ࠊ࡚ࡋ࡜mm�10mm ࡢ SUS420J2 ࠋࡓࡋ⏝౑ࢆ

ヨ㦂∦⾲㠃800♯ࠊ 400♯ࡣ 1200♯ࡧࡼ࠾ ࡢ SiC ◊☻⣬࡛

‵ᘧ◊☻ࠋࡓࡋ⾲㠃ࡢ᭷ᶵởᰁᒙࢆ㝖ཤ࣓ࠊ࡟ࡵࡓࡿࡍ

࡛࣮ࣝࣀࢱ 30 ศ㛫㉸㡢ἼὙί࡟ࡽࡉࠊࡋ Milli-Q Ỉ࡛

10 ศ㛫Ὑίࠋࡓࡋ㏦㢼஝⇱ჾ࡛஝⇱ᚋࠊᐇ㦂࡟౪ࠋࡓࡋ

࿴ග⣧⸆ᰴ࣒ࣝ࢕ࣇ㸦THF㸧㸦ᐩኈࣥࣛࣇࣟࢻࣄࣛࢺࢸ

ᘧ఍♫㸧11ࠊ-(2-Bromoisobutyrate)-undecyl-1-phosphonic 

acid㸦11-BUPA㸧㸦Sigma-Aldrich㸧ࣝࣜࢡࢱ࣓ࠊ㓟࣓ࢳ

ࣝ㸦MMA㸧㸦Sigma-Aldrich㸧࣮ࣝࣀࢱ࣓ࠊ㸦Sigma-

Aldrich㸧ࠊ஧⮯໬㖡㸦CuBr2㸧㸦Sigma-Aldrich㸧ࠊ

ࢥࢫ࢔ࡧࡼ࠾㸦bpy㸧㸦Sigma-Aldrich㸧ࣝࢪࣜࣆࢪ-2,2̓

ࡋ⏝౑ࡲࡲࡢࡑࡣ㓟㸦ᮾி໬ᡂᕤᴗᰴᘧ఍♫ 㸧ࣥࣅࣝ

 ࠋࡓ

㸰㸬㸰� ᐇ㦂 

㸰㸬㸰㸬㸯� SUS ⾲㠃ࡢ࡬㛤ጞᇶࡢᅛᐃ໬�

1.0mM 11-BUPA THF ⁐ᾮࢆㄪᩚࠊࡋᇶᯈࢆᡤᐃࡢ᫬

㛫ࠊ኱Ẽ㞺ᅖẼୗ࡛ᾐₕࠋࡓࡋ཯ᛂ࡚࡭ࡍࡣᐊ 

㸦25°C㸧࡛⾜ࠋࡓࡗ཯ᛂᚋ100°ࠊC ࡛ 1 ᫬㛫ຍ⇕ฎ⌮ࢆ

THFࠊᚋࡓࡋ ࡛Ὑί࡚ࡋᮍ཯ᛂࡢ 11-BUPA ࠊࡋ㝖ཤࢆ

㢼஝࡚ࡋᐇ㦂࡟౪ࠋࡓࡋฎ⌮ࡓࡋᇶᯈࡣ௨ୗ 11-BUPA

ᇶᯈࠋࡿࡍ࡜ 

㸰㸬㸰㸬㸰� ARGET ATRP ἲࡿࡼ࡟ SUS420J2 ⾲ࡢ࡬

㠃㛤ጞ㔜  ྜ

Milli-Qࠊ㸦16ml㸧࣮ࣝࣀࢱ࣓ Ỉ㸦4ml㸧ࡧࡼ࠾ MMA

㸦20ml㸧ࢆᐜჾ࡟ධ10ࠊࢀ ࡽ࠿ 15 ศ❅⣲ࢆࢢࣥࣜࣈࣂ

࡟ᐜჾࡢグୖࠋࡓࡗ⾜ CuBr2㸦7.4mg㸧ࠊbpy㸦51.5mg㸧

ࠋࡓࡋᢾ᧠ࠊ࠼ຍࢆ㓟㸦58.1mg㸧ࣥࣅࣝࢥࢫ࢔ࡧࡼ࠾

SUS402J2 70ࠊࡂὀࢆᾮ⁐ࡓࡋㄪᩚ࡟཯ᛂᐜჾࡓࢀධࢆ

Υ࡛ 48 ᫬㛫㔜ྜࠋࡓࡋᇶᯈࡾྲྀࢆฟࠊ࣮ࣝࣀࢱ࣓ࠊࡋ

Milli-Q Ỉ࡛Ὑίࠊࡋᮍ཯ᛂࢆ➼࣮࣐ࣀࣔࡢ㝖ཤࠋࡓࡋ

ฎ⌮ࡓࡋ SUS ᇶᯈࢆ௨ୗ SIP ᇶᯈࠋࡿࡍ࡜�

㸰㸬㸱㸬㸯� X ⥺ග㟁Ꮚศගศᯒ㸦X-ray Photoelectron 

Spectroscopy, XPS㸧ࡿࡼ࡟⾲㠃ศᯒ 

X ⥺ග㟁Ꮚศගศᯒ⿦⨨㸦࢖࢓ࣇ࣭ࢡࢵࣂࣝ࢔ᰴᘧ఍

♫〇ࠊPHI 5000 Versa Probe II㸧ࢆ౑⏝ࠊࡋฎ⌮ᇶᯈࡼ࠾

≦໬Ꮫࡧࡼ࠾ᐃྠࡢඖ⣲ࡿࡍᏑᅾ࡟㠃⾲ࡢᮍฎ⌮ᇶᯈࡧ

ែศᯒࠋࡓࡗ⾜ࢆບ㉳ X ࡣ※⥺ AlKα (hν=1486.6eV)ࢆ

౑⏝ࠋࡓࡋ 

㸰㸬㸱㸬㸰� 㧗ឤᗘ཯ᑕ ᐃἲ㸦IRRAS ἲ㸧ࡿࡼ࡟⾲

㠃ศᯒ� * ᢏ⾡ᨭ᥼㒊ࠊ**㔠ᒓ㒊 
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ࠊኚ᥮㉥እศගගᗘィ㸦᪥ᮏศගᰴᘧ఍♫〇࢚࣮ࣜࣇ

FT/IR-6700㸧ࡧࡼ࠾㧗ឤᗘ཯ᑕ ᐃ⿦⨨㸦RAS PRO 410㸧

ࡧࡼ࠾⌮ᮍฎࠊࡋ⏝౑ࢆ SIP ᇶᯈࡢ IR  ᐃࠋࡓࡗ⾜ࢆ

᮲௳ࡣศゎ⬟ 4cm-1ࠊ✚⟬ᅇᩘ 1000 ᅇࠋࡓࡋ࡜ 

 

㸱㸬⤖ᯝཬࡧ⪃ᐹ 

ᮍฎ⌮ᇶᯈࡧࡼ࠾ 11-BUPA ฎ⌮ᇶᯈࢡ࣌ࢫࢻ࢖࣡ࡢ

࠿㠃⾲ࡢᮍฎ⌮ᇶᯈࠊࡾࡼᅗ㸯(a)ࠋࡍ♧࡟ᅗ㸯ࢆࣝࢺ

eV 530ࠊࡣࡽ ࡢ㓟⣲࡟ 1s 㟁Ꮚ(O1s)724ࠊ eV ࡧࡼ࠾

712 eV ࡟㕲ࡢ 2p 㟁Ꮚ(Fe2p)࡟ࡽࡉࠊ 576eV ࡢ࣒ࣟࢡ࡟

2p 㟁Ꮚ㸦Cr2p㸧ࢀࡑࡀࢡ࣮ࣆࡍ♧ࢆ࣮ࢠࣝࢿ࢚ྜ⤖ࡢ

ࡍ᮶⏤࡟ᵓᡂᡂศࡢࢫࣞࣥࢸࢫࡣࡽࢀࡇࠊࢀࡉㄆ☜ࢀࡒ

284eVࠊࡓࡲࠋࡿ࠶࡛ࡢࡶࡿ ௜㏆࡟ぢࡿࢀࡽⅣ⣲ࡢ 1s

㟁Ꮚ(C1s)࡟⏤᮶ࡣࢡ࣮ࣆࡿࡍ⾲㠃ởᰁᒙ࡟⏤᮶ࡶࡿࡍ

BUPA-11ࠊࡾࡼᅗ㸯(b)ࠊ᪉୍ࠋࡿ࠶࡛ࡢ ฎ⌮ᇶᯈࡽ࠿

0ࠊࡣ ࡽ࠿ 250eV BUPA-11ࠊ࡟㛫ࡢ ࡿࡍ᮶⏤࡟⣲⮯ࡢ

180eV ࡧࡼ࠾ 68eV ௜㏆࡟ Br3p3 ࡧࡼ࠾ Br3d ࠊ࠼ຍ࡟

190 eV ࡧࡼ࠾ 133 eV ௜㏆࡟ 11-BUPA ࡢࣥࣜࡢ P2s ࡜

P2p ࠋࡓࢀࡽࡵㄆ࡟☜᫂ࡀࢡ࣮ࣆࡍ♧ࢆ࣮ࢠࣝࢿ࢚ྜ⤖ࡢ

SUSࠊࡽ࠿࡜ࡇࡢࡇ ᇶᯈୖ࡟㔜ྜ㛤ጞᇶࡀᅛᐃࡓࢀࡉ

 ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶ

㔜ྜ㛤ጞᇶࡀᅛᐃ໬ࡓࢀࡉ SUS ᇶᯈࠊ࠸⏝ࢆARGET 

ATRP ἲࡿࡼ࡟⾲㠃㛤ጞ㔜ྜࠊ࠸⾜ࢆSUS ࡢ࡬㠃⾲ࡢ

PMMA ࡢ㠃⾲ࡢᇶᯈࠋࡓࡳヨࢆ㠃㛤ጞ㔜ྜ⾲ࡢ PMMA

ࡧࡼ࠾ᮍฎ⌮ᇶᯈࠊ࡟ࡵࡓࡿࡍㄆ☜ࢆ SIP ฎ⌮ᇶᯈࡢ

IRRAS ἲࡾࡼ࡟ FT-IR  ᐃࡓࡗ⾜ࢆ⤖ᯝࢆᅗ㸰ࠋࡍ♧࡟

ᅗ㸰㸦a㸧㸦b㸧ࢆẚ㍑ࠊ࡜ࡿࡍSIP ฎ⌮ᇶᯈࡣ࡟

1700cm-1௜㏆࡟ PMMA ࡢ C=O ࡵㄆࡀࢡ࣮ࣆࡿࡍ᮶⏤࡟

㢧ᚤṇ཯ᑕἲࠋࡓࡗ࠿࡞ࢀࡽࡵㄆࡣ࡟ᮍฎ⌮ᇶᯈࠊࢀࡽ

SUSࠊࡽ࠿࡜ࡇ࠸࡞ࢀࡽᚓࡀࣝࢺࢡ࣌ࢫࡣᐃ࡛ ࡿࡼ࡟

⾲㠃࡟ PMMA ࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸࡚ࢀࡉᙧᡂࡀ⭷ⷧࡢ

 ࠋࡓ

࡟ᅗ㸱࡟ࡽࡉ XPS ࡿࡼ࡟ SIP ᇶᯈ⾲㠃ࡢⅣ⣲ࣟࢼࡢ

PMMAࠋࡍ♧ࢆࣝࢺࢡ࣌ࢫࣥࣕ࢟ࢫ࣮ -Ⅳ໬Ỉ⣲㸦Cࡢ

C ࡧࡼ࠾ C-H㸧࡟⏤᮶ࡿ࠶࡛࣮ࢠࣝࢿ࢚ྜ⤖ࡿࡍ 285.0 

eVࣝࢽ࣎ࣝ࢝ࠊᇶ㸦C-O㸧࡟⏤᮶ࡿࡍ 286eV ࢚ࡧࡼ࠾

ࡿࡍ᮶⏤࡟ᇶ㸦O-C=O㸧ࣝࢸࢫ 289 eV ௜㏆ࡀࢡ࣮ࣆࡢ

ㄆࠊࡽ࠿࡜ࡇࡓࢀࡽࡵSUS ⾲㠃࡟ PMMA ࠸࡚ࡋ㔜ྜࡀ

 ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ

 

㸲㸬ࡵ࡜ࡲ�

ARGET ATRP ࠊࡿࡼ࡟㠃㛤ጞ㔜ྜἲ⾲ࡓࡋ⏝ᛂࢆ

SUS420J2 ⾲㠃ࡢ࡬ PMMA SUSࠊᯝ⤖ࡓࡋウ᳨ࢆᙧᡂࡢ

ࡾࡼ࡟ྜ⤖໬Ꮫ࡬ୖ PMMA ࠋࡓࡁ࡛ࡀ࡜ࡇࡿࡍ㔜ྜࢆ

௒ᚋࠊࡣ⭷ཌࡢไᚚ᳨ࡢ✀࣮࣐࣏ࣜࡸウࢯ࣑࢝ࠊ࠸⾜ࢆ

ࣜล࡟ࢫ࣓ࡸฎ⌮ࢆ᪋ࠊࡋษࢀ࿡ヨ㦂ࡢ࡝࡞ホ౯࠺⾜ࡶ

ணᐃ࡛ࠋࡿ࠶�

 

�
ᅗ㸯� ᇶᯈ⾲㠃ࡢ XPS ࢺࢡ࣌ࢫࣥࣕ࢟ࢫࢻ࢖࣡  ࣝ

(a)ᮍฎ⌮ࠊ(b)11-BUPA ฎ⌮ 

 

�

ᅗ㸰� IRRAS ἲࡿࡼ࡟ᇶᯈ⾲㠃ࡢ IR ࢺࢡ࣌ࢫ  ࣝ

 

�
ᅗ㸱� SIP ᇶᯈ⾲㠃ࡢ C ࢺࢡ࣌ࢫࣥࣕ࢟ࢫ࣮ࣟࢼࡢ  ࣝ
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