
 ࡢࡽ࠿ࢻࢳࢡ࣑ࣛࢭࣛࡿࡼ࡟㘒య࣒࢘ࢽ࣑ࣝ࢔

 ᡂྜࡢங㓟࣏ࣜᆺࢡࢵࣟࣈ࢜ࣞࢸࢫ
 

᪥኱⏕⏘ᕤ(㝔)      ۑ⏣ᡤ ㈗㞝 

᪥኱⏕⏘ᕤ  ᯽⏣ Ṍ㸪ᯇ⏣ Ύ⨾ 

 

࠙⥴ゝࠚ 

⌧ᅾ࡛ࡣ▼Ἔࢆཎᩱࢵࢳࢫࣛࣉࡿࡍ࡜

ࡋࠋࡿ࠸࡚ࢀࡉ⏝ศ㔝࡛౑࠸ᖜᗈࡀᮦᩱࢡ

㸪↝༷ฎࡸၥ㢟ࡢᯤῬࡣ࡟※㸪▼Ἔ㈨ࡋ࠿

ศࡿࡼ࡟஧㓟໬Ⅳ⣲ࡢቑຍࡢ࡝࡞ၥ㢟ࡀ

ࡢ᮶⏤≀᳜࡟ࡵࡓࡿࡍゎỴࢆࡽࢀࡇ㸪ࡾ࠶

⏕ศゎᛶᮦᩱࡀὀ┠ࢆ㞟ࠋࡿ࠸࡚ࡵ୰࡛ࡶ

㸪஧ࡃ࡞࡛ࡅࡔศゎᛶ⏕ࡣங㓟(PLA)࣏ࣜ

㓟໬Ⅳ⣲ࡢቑຍࢆ㜵ࢺ࣮ࣗࢽ࣮ࣥ࣎࢝ࡄ

ᮇᚅ࡚ࡋ࡜ᮦᩱࡢ௒ᚋ࡛࡝࡞ᛶ≉ࡢࣝࣛ

࡟ࢡࢵࢳࢫࣛࣉ⏝㸪ỗࡋ࠿ࡋࠋࡿ࠸࡚ࢀࡉ

ẚ࡚࡭〇㐀ࡀࢺࢫࢥ㧗ࡽ࠿࡜ࡇ࠸㸪ࣜ࢖ࢧ

ࡍపῶࢆࢺࢫࢥ࡚ࡗࡼ࡟࡜ࡇ࠺⾜ࢆࣝࢡ

 ࠋࡿ࠸࡚ࡗ࡞࡜ㄢ㢟ࡀ࡜ࡇࡿ

PLA ࡢ㸪౑⏝ᚋࡣ᪉ἲࣝࢡ࢖ࢧࣜࡢ PLA

≦⎔ࡢங㓟ࡣࡓࡲຍỈศゎ࡟ங㓟ࢆ 2 㔞య

㔜ྜࡧ㸪෌ࡋศゎ⇕࡟(LA)ࢻࢳࢡࣛࡿ࠶࡛

࡚ࡗࡼ࡟࡜ࡇࡿࡍ PLA ᪉ἲ࡛ࡿࡍ〇㐀ࢆ

ࡀ໬࣑ࢭ㸪ࣛࡣ࡟㝿ࡢ㸪ศゎࡋ࠿ࡋࠋࡿ࠶

㉳࠸ࡲࡋ࡚ࡗࡇ㸪ཎᩱࡀ L−ங㓟ྜ࡛ࡳࡢᡂ

ࡢẚ⋡୙᫂ࡶ࡚ࡋ࡜ࡓ࠸࡚ࢀࡉ D−ங㓟ࡀ

ΰධࣝࢡ࢖ࢧࣜࡵࡓࡢࡑࠋ࠺ࡲࡋ࡚ࡋ PLA

ࡃࡋⴭࡾ࡞࡜(PDLLA)(D, L−ங㓟)࣏ࣜࡀ

≀ᛶࡀపୗ࡚ࡋ㸪ࢡࢵࢳࢫࣛࣉᮦᩱ࡚ࡋ࡜

౑⏝࡛࠺࠸࡜ࡿ࡞ࡃ࡞ࡁၥ㢟ࠋࡿࡌ⏕ࡀ

Scheme 㸯ࡢࢻࢳࢡࣛ࡟ᵓ㐀ࠋࡍ♧ࢆ 

ࡣ㸪㏆ᖺ࡛ࡋ࠿ࡋ L−ங㓟࡛ࡳࡢ㔜ྜࢀࡉ

㸪L−ஙࡃ࡞ࡣ࡛ࡅࡔ(PLLA)(L−ங㓟)࣏ࣜࡓ

㓟ࡢගᏛ␗ᛶయ࡛ࡿ࠶ D−ங㓟ࢫࡔࢇྵࢆ

ྜࡢங㓟(sb−PLA)࣏ࣜᆺࢡࢵࣟࣈ࢜ࣞࢸ

ᡂࡾࡼ࡟ࢀࡇࠋࡿ࠸࡚ࢀࡉ✲◊ࡀ㸪⼥Ⅼࡀ

200 ℃௜㏆ࡋ᪼ୖ࡛ࡲ㸪ᮦᩱࡢ࡚ࡋ࡜≀ᛶ

 ࠋࡿ࡞ࡃ㧗ࡀ

ᮏ◊✲࡛ࡣ㸪ࣜࣝࢡ࢖ࢧཎᩱ࡟ L, L−ࣛ

࡜ࢻࢳࢡ D, D−ࣛࢻࢳࢡΰྜ≀࠸⏝ࢆ㸪ࢫ

 ࠋࡿࡍᡂྜࢆங㓟࣏ࣜᆺࢡࢵࣟࣈ࢜ࣞࢸ
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D, D - lactide Racemic - lactide L, L - lactide  
 

Scheme 1 

 

ࡶ࡛ࡽ࠿ཎᩱࡢᚋࣝࢡ࢖ࢧ㸪ࣜࡾࡼ࡟ࢀࡑ

࡜ࡇࡿࡍಖᣢࢆᛶ≀ࡢ࡚ࡋ࡜ࢡࢵࢳࢫࣛࣉ

ࠋࡿ࠶ⓗ࡛┠ࡀ࡜ࡇࡿᚓࢆᮦᩱࡿࡁ࡛ࡢ

Scheme 2  ࠋࡍ♧ࢆศゎ཯ᛂࡢங㓟࣏ࣜ࡟
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ゐ፹࣒࢘ࢽ࣑ࣝ࢔ࡣ࡟㘒య(Scheme 3)ࢆ

཯ᛂࡶ࡜ࡽࡕ࡝ࡢDయ࡜Lయࡣࢀࡇࠋࡿ࠸⏝

L࡟㸪᭱ึࡾ࡞࡜య㞀ᐖ❧ࡀ㸪tBuᇶࡀࡿࡍ

య࡜཯ᛂ࡜ࡿࡍLయ࡜཯ᛂࡾ࡞ࡃࡍࡸࡋ㸪

㏫࡟Dయࡀඛ࡟཯ᛂ࡜ࡿࡍDయࡀ཯ᛂࡸࡋ

ࢫࡾࡼ࡟ࢀࡇ㸪ࡾ࠶ࡀᚩ≉࠺࠸࡜ࡿ࡞ࡃࡍ

 ࠋࡿࡍᙧᡂࢆࢡࢵࣟࣈ࢜ࣞࢸ
 

 
Synthesis of Stereo Block Poly(Lactic Acid) from Racemic-Lactide with Aluminum Complex 

 
Takao TADOKORO, Ayumi KASHIWADA, Kiyomi MATSUDA 

－日本大学生産工学部第42回学術講演会（2009-12-5）－
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Scheme 3 

 

࠙ᐇ㦂᧯సࠚ  

PLA ࡿࡼ࡟ศゎ⇕ࡢ L−LA ࡼࡢḟࡣᡂྜࡢ

 ࠋࡓࡗ⾜࡟࠺

1㸬1 wt%㓟໬ࣥࣔࢳࣥ࢔(Ⅲ)ࡴྵࢆ PLA  

240 ℃࡛⇕ศゎࡋ㸪Ẽ໬ࡓࡋ L−LA ෭༷ࢆ

 ࠋࡿࡏࡉᯒฟ࡟⟶

2㸬ᯒฟࡓࡋ L−LA ࡟࢚ࣥࣝࢺ㸪ࡋฟࡾྲྀࢆ

70 ℃࡛⁐ゎࡏࡉ㸪ᛴ෭ࡾࡼ࡟࡜ࡇࡿࡍ෌

⤖ᬗࠋ࠺⾜ࢆ 

3㸬ᐊ ࡛ᨺ⨨ᚋ㸪྾ᘬࢁ㐣ࡋ㸪L−LA ࡾྲྀࢆ

ฟࡋῶᅽ஝⇱ࠋࡿࡏࡉ 

ࡿࡼ࡟㘒య࣒࢘ࢽ࣑ࣝ࢔ L−LA ࡣ㛤⎔㔜ྜࡢ

ḟࠋࡓࡗ⾜࡟࠺ࡼࡢ 

1㸬L−LA ࣒࢘ࢽ࣑ࣝ࢔࡟㘒య(ࣔࣝẚ 250:1)

࡛℃ ⣲㞺ᅖẼୗ㸪130❅࠼ຍࢆ 2 ᫬㛫㔜ྜ

 ࠋࡿࡏࡉ

2㸬ࡢࡑᚋ཯ᛂᐜჾࢆᛴ෭ࡋ⁐ᾮࢆᅛ໬ࡏࡉ㸪

  ࠋࡿࡏࡉゎ⁐ࡾࡼ࡟࣒ࣝ࣍ࣟࣟࢡ

3㸬࣓ ᯒฟ࠼ຍࢆᾮ⁐࣒ࣝ࣍ࣟࣟࢡ࡟࣮ࣝࣀࢱ

 ᚋ㸪ῶᅽ஝ࡓࡋฟࡾྲྀ࡚ࡋ㐣ࢁ㸪྾ᘬࡏࡉ

 ࠋࡿࡏࡉ⇱

 

 

 

 

࠙⤖ᯝཬࡧ⪃ᐹࠚ 

ᮏ◊✲࡛ᚓࡓࢀࡽPLAࡢ⼥ⅬཬࡧศᏊ㔞ࢆ

Table 1 ᯝ⤖ࡢⅬ ᐃ⼥ࠋࡓࡋ♧࡟ 140㹼

㸪sb−PLAࡵࡓࡓࡁㄆ࡛☜ࡀⅬ⼥࡟℃160 ᙧࡀ

ᡂࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࢀࡉD య࡜ L యࣛࡀ

ࢀࡉᐃ ࡣሙྜ㸪⼥Ⅼࡿ࠸࡚ࡋ㔜ྜ࡟࣒ࢲࣥ

ࡓࡲࠋ࠸࡞ L యࡢẚ⋡࡜ࡃ࠸࡚ࡆୖࢆ⼥Ⅼࡀ

పࡾ࡞ࡃ㸪ࡾࡼ D య࡜ L యࡢẚ⋡ࡀ㏆࠸ሙྜ㸪

⼥Ⅼࡣ㧗࠺࠸࡜ࡿ࡞ࡃ⤖ᯝࢆᚓࠋࡓ㏫࡟ L య

ࢀࡇࠋࡓࡋపୗࡀⅬ⼥ࡣࡢࡶ࠸ࡁ኱ࡀ⋠ẚࡢ

ࡣ L యࡢẚ⋡ࡀከ࡟ࡵࡓࡓࡂࡍ sb−PLA ࡣ࡛

ࡃ࡞ PLLA  ࠋࡿࢀࡽ࠼⪄࡜ࡓࢀࡉᐃ ࡀⅬ⼥ࡢ

 ศᏊ㔞ࡣ L యࡢẚ⋡ࡀ኱ࡍ᪼ୖ࡜ࡿ࡞ࡃࡁ

ࡍ㛗ࡀ཯ᛂ᫬㛫ࡣࢀࡇࠋࡓᚓࢆᯝ⤖࠺࠸࡜ࡿ

ࡾࡼ࡟ྜ⤖ࣝࢸࢫ࢚࡛┙⤊ࡢ཯ᛂ࡟ࡵࡓࡓࡂ

㧗ศᏊ㙐ࡢఙ㛗ࡀ㉳ࡾࡇ㸪࡟ࡵࡓࡢࡑศᏊ㔞

 ࠋࡿࢀࡽ࠼⪄࡜ࡓࡋቑຍࡀ
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    Sample(D:L)    Tm(℃) 

1(1䠖䠖1) 42900 1.08 162.3 

2(1䠖䠖2) 50200 1.07 155.1 

3(1䠖䠖3) 52800 1.09 147.4 

4(1䠖䠖4) 67400 1.16 143.2 

5(1䠖䠖5) 41500 1.20 146.2 

Table 1 Physical properties of the PLAs 

Mw MnMw /
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