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Abstract: Polypropylene (PP) is plenty using as plastic of parts of car because of exellences such as forming workability and  

impact resistance and cheap price. In this study, ramdom polypropylene (rPP)-polyacrylates triblock copolymer with adhesive 

property was synthesized by ATRP of acrylic monomers using telechelic rPP macroinitiator. Physical properties of the resulting 

triblock copolymer were investigated by DSC,TG and cross cut test. 

 

㸯㸬 ⥴  ゝ

ࣉ⏝㒊ရࡢ㸪⮬ື㌴ࡽ࠿࡜ࡇࡿ࠶Ᏻ౯࡛࡟ୖࡿ࠸࡚ࢀඃࡀᶞ⬡≉ᛶࡢ㸪ᡂᙧຍᕤᛶ㸪⪏⾪ᧁᛶࡣ(PP)ࣥࣞࣆࣟࣉ࣏ࣜ

✚ࡢ࡜⬡ᶞࡢ㸪௚ࡾࡓࡋ᪋ࢆሬ⿦࡟ᡂᙧရ⾲㠃࡟ࡵࡓࡿࡵ㧗ࢆ௜ຍ౯್ࡢࡑ㸬ࡿ࠸࡚ࢀࡉ⏝౑࡟኱㔞࡚ࡋ࡜ࢡࢵࢳࢫࣛ

ᒙయࢆᙧᡂࡀ࡜ࡇࡿࡍヨࡿ࠸࡚ࢀࡽࡳ㸬ࡋ࠿ࡋ PPࡣ㠀ᴟᛶࠊప࢚࣮ࢠࣝࢿ⾲㠃࡛ࡵࡓࡿ࠶㸪ሬᩱࡸ௚ࡢᶞ⬡ࡢ࡜᥋╔

ᛶࡀᝏ࠸㸬ࡵࡓࡢࡑ㸪๓ฎ⌮ࡿ࠸࡚ࢀࡽ࠸⏝ࡀ࣮࣐࢖ࣛࣉ࡚ࡋ࡜㸬ࡓࡲ㸪㏆ᖺ⎔ቃၥ㢟ࡸ㈨※ၥ㢟ཬࡧᗫ㌴ฎ⌮ၥ㢟࠿

ࡓࢀࡉ㸪ሬ⿦ࡋ࠿ࡋ㸬ࡿ࠸࡚ࡗࡲ㧗ࡀ┠ὀ࡟ࣝࢡ࢖ࢧࣜࡢ㌴ື⮬ࡽ PP࠺⾜ࢆࣝࢡ࢖ࢧࣜࡢ㝿࡟ሬ⭷ࡢ㝖ཤࢀࡅ࡞ࡋࢆ

࡜㸪ሬᩱࡵࡓ࠸࡞ࡽ࡞ࡤ PP 㓟ࣝࣜࢡ࢔㸬࣏ࣜࡿ࠸࡚ࢀࡉ࡜ᚲせࡀ࣮࣐࢖ࣛࣉࡿࡁ㸪㝖ཤ࡛ࡋ╔᥋ࢆ tert-ࣝࢳࣈ(PtBA)

ࡇࡿࡍⓎἻࡀ᥋╔ᒙ࡚ࡗࡼ࡟࡜ࡇࡿࢀࡉኚ᥮࡟ࣥࢸࣈࢯ࢖ࡢ᥹Ⓨᛶ࡜㓟(PAA)ࣝࣜࢡ࢔࣏ࣜࡾࡼ࡟ศゎࡿࡼ࡟⇕㸪ຍࡣ

 㸬ࡿࢀࡉᮇᚅࡀ⏝ᛂࡢ࡬㸪ゎయᛶ᥋╔ᮦᩱࡽ࠿࡜ࡇࡢࡇ㸬ࡿࡍ⌧Ⓨࢆゎయᛶ࡛࡜

ᡃࡢࠎ◊✲ᐊ࡛ࡣ PPࡢ⢭ᐦ⇕ศゎࡾࡼ࡟㸪ศᏊ㙐ࡢ୧ᮎ➃࡟஧㔜⤖ྜࢆ᭷ࡿࡍᮎ➃཯ᛂᛶ࢜ࣜࡀࣥࣞࣆࣟࣉࢦຠ⋡

㸪PP࡟ࡽࡉ㸬ࡓࡁ࡚ࡋ♧ࢆ⏝ᛂ࡬ඹ㔜ྜయྜᡂࡸᐁ⬟ᇶኚ᥮ࡢྜ⤖㸪஧㔜ࡓࡲ㸬ࡓࡋሗ࿌ࢆ࡜ࡇࡿࢀࡽᚓࡃࡼ ࣥࢭࢆ

ࡿࡍ᭷ࢆࢡࢵࣟࣈࣝࣜࢡ࢔㸪࡚ࡗࡼ࡟㔜ྜ(ATRP)ࣝ࢝ࢪࣛື⛣ཎᏊࡢ࣮࣐ࣀࣔࣝࣜࢡ࢔ࡓࡋ࡜ࢡࢵࣟࣈ࣮ࢱ PP-ࣈࣜࢺ

㸬[1]ࡓࡋሗ࿌࡟᪤ࡣ࡜ࡇࡿࡁᡂ࡛ྜࡀඹ㔜ྜయࢡࢵࣟ
 

ᮏ◊✲࡛ࡣ㸪࣋ ࡢప⼥Ⅼ࡚ࡋ࡜࣮࣐࣏ࣜࢫ࣮ rPPࣟࢡ࣐ࢆ㛤ጞ๣ࡋ࡜㸪ࣝࣜࢡ࢔㓟 t-ࣝࢳࣈ(tBA)ࡢཎᏊ⛣ືࣛࣝ࢝ࢪ

㔜ྜ(ATRP)ࡾࡼ࡟ PtBA-rPP-PtBAࢡࢵࣟࣈࣜࢺඹ㔜ྜయ(rPP-PtBA)ྜࢆᡂࡋ㸪ࡢࡑゎయᛶࡢ᭷↓ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ᫂ࢆ

┠ⓗࡓࡋ࡜㸬 

 

㸰㸬ᐇ㦂᧯స 

㸰㸬㸯 ୧ᮎ➃஧㔜⤖ྜ rPP(rPP-TVD)࢘࣍ࣟࢻࣄࡢ⣲໬ 

rPP-TVDࡢ THFศᩓᾮ࡟BH3࣭THF㘒య THF⁐ᾮࢆຍࡓ࠼ᚋ㸪70℃࡛ 5᫬㛫ຍ⇕ࡓࡋ㸬ࡢࡑᚋịᾎ࡛෭༷ࡋ 5N࣭

NaOH࡜ 30%H2O2ࢆຍ࠼㸪70℃࡛ 12᫬㛫ຍ⇕ࡓࡋᚋ㸪࣓࡛࣮ࣝࣀࢱ෌ỿẊ⢭〇ࡋ㸪ỿẊ≀࡚ࡋ࡜୧ᮎ➃ࣝࢩ࢟ࣟࢻࣄ

໬ rPP(rPP-OH)ࢆᚓࡓ㸬 

㸰㸬㸰 rPP-OHࡢ⮯⣲໬ࣟࢡ࣐ࡿࡼ࡟㛤ጞ๣: ⮯⣲໬ rPP(rPP-Br)ྜࡢᡂ 

rPP-OHཬ࢚ࣥࣝࢺࡢ࣑ࣥ࢔ࣝࢳ࢚ࣜࢺࡧ⁐ᾮ࡟ ࠼ຍࢆᾮ⁐࢚ࣥࣝࢺࡢࢻ࣑ࣟࣈ㓗㓟ࢯ࢖ࣔࣟࣈ-2 110℃࡛ 12᫬㛫ຍ

⇕ᚋ㸪1N࣭HCl ໬࣒ࣟࣈ➃㸪୧ᮎࡏࡉ⇱஝ࡋᅇ཰ࢆ≀㸬ỿẊࡓࡗ⾜ࢆΰྜ⁐ᾮ࡛෌ỿẊ⢭〇࣮ࣝࣀࢱ࣓࡜ rPP(rPP-Br)

 㸬ࡓᚓࢆ

㸰㸬㸱 ATRPࢡࢵࣟࣈࣜࢺࡿࡼ࡟ඹ㔜ྜయ(rPP-PtBA)ྜࡢᡂ 

ᾮయヨ⸆࡛ࡿ࠶N,N,N’,N”,N”-࣑࣌ࣥࣥ࢔ࣜࢺࣥࣞࢳ࢚ࢪࣝࢳ࣓ࢱ(PMDETA)㸪o-࢟ࣥࣞࢩཬࡧ tBAࡣ❅⣲࡛ࣥࣜࣈࣂ

ࡿ࠶࡛⸆㸬ᅛయヨࡓࡋࢢ rPP-Brཬࡧ⮯໬㖡(Ⅰ)(CuBr)࡟⟶ࢡࣥࣞࣗࢩࢆ௙㎸ࡳ⬺Ẽᚋ❅⣲඘ሸࡋ㸪PMDETA㸪o-࢟ࣞࢩ

ࣥཬࡧ tBAࢆῧຍࡓࡋ㸬௙㎸ࡳ㔞ࡣ Table 1 ࡍ♧࡟㸬཯ᛂ⁐ᾮࡣ 110℃࡛ 20᫬㛫ຍ⇕ᚋ㸪࣓ ࢀࡽ㸪ᚓࡋ⁲ୗ࡟࣮ࣝࣀࢱ

 㸬ࡓࡗ⾜ࢆῶᅽ஝⇱ᚋ㸪≀ᛶゎᯒࡣ≀ỿẊࡓ
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㸰㸬㸲 ゎయᛶヨ㦂 

Sample 2ࢆTHF࡟⁐ゎࡋ㸪ࢡࢵࣟࣈPP࡟ࢺ࣮ࢩሬᕸᚋ㸪

ࢆຍỈศゎࡿࡼ࡟㓑㓟(TFA)ࣟ࢜ࣝࣇࣜࢺ୰࡛࣮ࣝࣀࢱ࣓

࡛℃㸬50ࡓࡗ⾜ 20᫬㛫ຍ⇕ᚋ㸪஝⇱ࢺࢵ࢝ࢫࣟࢡࡋヨ㦂(JIS 

K 5600-5-6:1999 ሬᩱ୍⯡ヨ㦂᪉ἲ)ࡓࡗ⾜ࢆ㸬 

 

㸱㸬⤖ᯝཬࡧ⪃ᐹ 

Figure 1࡟ rPP-Brཬࡧ rPP-PtBAࡢDTGཬࡧTG᭤⥺ࢆ♧

ࡿࡅ࠾࡟⥺㸬TG᭤ࡍ 235℃௜㏆ࡢ㔜㔞ῶᑡࡣ PtBAࢵࣟࣈ

㸪PtBAࡁ㉳ࡀഃ㙐⬺㞳཯ᛂࡿࡼ࡟ศゎࡢ㙐ࢡ 㙐ࡀศゎࡋ

PAA㙐ࡀࣥࢸࣈࢯ࢖࡜⏕ᡂࡓࡋ㸬500℃௨ୖ࡚࠸࠾࡟ rPP-Br

ࡀ´ṧࡣ࡛ 0wt%࡛࡟ࡢࡿ࠶ᑐࡋ㸪rPP-PtBA(Sample 2 ཬࡧ

ᩘࡣ࡛(3 wt%ṧࡓࡗ㸬ࡣࢀࡇ㸪PAA ࡿࡼ࡟Ⅳ໬ࡢࢡࢵࣟࣈ

㸪ྛࡓࡲ㸬ࡿ࠶࡛ࡢࡶ Sampleࡣ㸪tBAࡢ௙㎸ࡳ㔞ࡢ┦㐪࡟

ࡾࡼ tBAࢡࢵࣟࣈ㙐㛗࡟౫Ꮡ࡚ࡋⴭࡃࡋኚ໬ࡓࡋ㸬 

Figure 2࡟ rPP-Brཬࡧ rPP-PtBAࡢDSC᭤⥺ࡍ♧ࢆ㸬tBA

࡞ࡃ㐜ࡀᬗ໬⤖ࡢ㸪PP࡜ࡿࡍቑຍࡀ㔜㔞⤌ᡂࡢ㙐ࢡࢵࣟࣈ

ࡢ㸪㧗 ഃࡾ Tmࡀ⣙ 110℃୍࡛ᐃ࡛ࡀࡿ࠶㸪ࣆ࡞ࢻ࣮ࣟࣈ

ࡢప ഃࡾ࡞࡜ࢡ࣮ Tmࡣ㸪ᛴ⃭࡟పୗࡓࡋ㸬 

Table 2ࢺࢵ࢝ࢫࣟࢡ࡟ヨ㦂ࡢ⤖ᯝࡍ♧ࢆ㸬ຍỈศゎ๓ࡣ

ศ㢮 0 ࠿ࡽ⁥࡟᏶඲ࡀ⦖ࡢࢺࢵ࢝ࡶヨ㦂ᚋࡣࢀࡇ㸪ࡾ࠶࡛

㸪ຍỈศࡋ࠿ࡋ㸬ࡍᣦࢆែ≦࠸࡞ࡀࢀࡀࡣࡶ࡟᱁Ꮚࡢ࡝࡛

ゎᚋࡣศ㢮 2 ヨࡓࡅཷࢆᙳ㡪ࡿࡼ࡟ࢺࢵ࢝ࢫࣟࢡ㸪ࡾ࠶࡛

㦂∦ࡀ඲యࡢ 5~15%⛬ᗘ࡛ࡿ࠶≧ែࢆᣦࡍ㸬࡟࠺ࡼࡢࡇຍ

Ỉศゎ࡚ࡗࡼ࡟ゎయᛶࡀⓎ⌧ࡋ㸪᥋╔ᛶࡣపୗࡀ࡜ࡇࡓࡋ

☜ㄆࡓࢀࡉ㸬 

 

㸲㸬⤖ㄽ 

࣭rPP-PtBA୰ࡢ rPPࢡࢵࣟࣈ㙐ࡢ㔜㔞⤌ᡂࡀῶᑡ࡜ࡿࡍ⤖ 

ᬗ໬ࡀ㐜ࡀࡿ࡞ࡃ㸪Tmࡣ⣙ 110℃୍࡛ᐃ࡛ࡓࡗ࠶㸬 

ࡢ୰࣮ࣝࣀࢱ࣓࣭ TFAࡿࡼ࡟ຍỈศゎ࡚ࡗࡼ࡟㸪ゎయᛶࡀ 

Ⓨ⌧ࡓࡋ㸬 

 

㸳㸬ᘬ⏝ᩥ⊩ 

[1] ྂᐑ᭷⣪ࡽ㸪㧗ศᏊᏛ఍ண✏㞟, 62(2), 2209(2013). 
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 Figure 1 TG and DTG curves of rPP-Br and 

 rPP-PtBA(N2flow). 

Figure 2 DSC curves of rPP-Br and rPP-PtBA. 

Table 2 Result of cross cut test. 

0214
Block 

PP

Cross cut test
Film thickness

(μm)

Before hydrolysisAfter HydrolysisFilm

0214
Block 

PP

Cross cut test
Film thickness

(μm)

Before hydrolysisAfter HydrolysisFilm

0214
Block 

PP
0214

Block 

PP

Cross cut test
Film thickness

(μm)
Cross cut test

Film thickness

(μm)

Before hydrolysisAfter HydrolysisFilm Before hydrolysisAfter HydrolysisFilm

Table 1 Reaction Condition and Result. 

※ Mn somposition of triblock copolymer was estimated by TG 

Sample rPP-Br(g) tBA(mL/g) yield(g) Conversion(%) Mn× 10 -3 ※ 
 

1 0.5 0.1/0.08 0.50 - 0.5-20-0.5 

2 0.5 0.4/0.35 0.52 5.7 2.4-20-2.4 

3 0.5 1.0/0.88 0.54 4.5 5.0-20-5.0 

Condition Result 
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