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௵◊✲ဨ௵◊✲ဨ௵◊✲ဨ௵◊✲ဨ    ࢻ࣐ࣥࣝࢻ࣐ࣥࣝࢻ࣐ࣥࣝࢻ࣐ࣥࣝ    ࣥࢱ࢟ࣥࢱ࢟ࣥࢱ࢟ࣥࢱ࢟ 

 

䛆䛆䛆䛆䛿䛨䜑䛻䛿䛨䜑䛻䛿䛨䜑䛻䛿䛨䜑䛻䛇䛇䛇䛇 
㏆ᖺࢫ࣐࢜ࣂࠊά⏝ࡢ㛵ᚰࡀ㧗᳜ືࠊ≉ࠋࡿ࠸࡚ࡗࡲ≀ᛶἜ⬡ࡿ࡞ࡽ࡞ᗫἜ

ᆒ୍ゐ፹ࣜ࢝ࣝࠊࡣᚑ᮶ࠋࡿ࠸࡚ࢀࡉ┠ὀࡀ〇㐀ࡢᩱ㸦BDF㸧⇞ࣝࢮ࣮ࢹ࢜ࣂࡢࡽ

ࢆ㸦BDF㸧ࣝࢸࢫ࢚ࣝࢳ࣓ࡢ㓟⫫⬡ࠊࡏࡉᛂࣝࢸࢫ࢚ࢆ࣮ࣝࣀࢱ࣓Ꮡᅾୗ࡛ᗫἜࡢ

⏕ᡂࡿࡍ᪉ἲࡀࡢࡇࠋࡿ࠸࡚ࢀࡽ࠸⏝࡚ࡋ᪉ἲࢳࢵࣂࡣฎ⌮࡛ࠊୖࡿ࠶⏕ᡂࡓࡋ BDF

ࡽࢀࡇࠊᯝ⤖ࡢࡑࠋࡿ࠶ࡀᚲせࡿࡍὙί㝖ཤࢆ➼≀ゐ፹࣭ᛂ⏕ᡂ࣭࣮ࣝࣀࢱ࣓ࡢవࡽ

࡚࠸࠾ᙜ㈈ᅋࠋࡿ࠸࡚ࡗ࡞㈇ᢸ࡞ࡁࡀ⌮ฎࡢࡑࠊࡋ⏕ⓎࡀᗫỈࡴྵ㧗⃰ᗘࢆ㉁≀ࡢ

࡞᪂つࡓ࠸⏝ࢆἼຍ⇕㸫ᅛయゐ፹ἲࣟࢡ࣐ࠊࡣ BDF〇㐀ᢏ⾡ࡢ㛤Ⓨࢆ㐍ࠋࡿ࠸࡚ࡵᮏἲࡣ

ࠋࡿ࠶࡛ࡢࡶࡿࡏࡉᛂ㐃⥆ⓗ࡚ࡋᑕ↷ࢆἼࣟࢡ࣐Ꮡᅾୗ࡛ᗫἜࡢᅛయゐ፹ࣜ࢝ࣝ

ᛂ࡞㏿㎿ࠊࡎࡏ⏕ⓎࡀᗫỈࡽࡇࡿ࠶せ࡛ࡀỈὙ㝖ཤࡢ≀ᛂ⏕ᡂࠊࡣᮏἲ≉

ࠋࡿࡁᮇᚅ࡛ࡀపῶࡢࢺࢫࢥ㐠㌿ࠊ࡞ࡿ࠶࡛⬟ྍࡀᑠᆺࡢ⨨⦰▷ࡢฎ⌮㛫ࡿࡼ

ᮏⓎ⾲࡛ࡢࡳ⤌ࡾྲྀࡢ࡛ࡲࢀࡇࠊࡣ⤖ᯝ࡚࠸ࡘሗ࿌ࠋࡿࡍ 

 

䛆䛆䛆䛆◊✲ᡂᯝ◊✲ᡂᯝ◊✲ᡂᯝ◊✲ᡂᯝ䛾䛾䛾䛾ᴫせᴫせᴫせᴫせ䛇䛇䛇䛇 
䐟ᅛయゐ፹ཬ䜃䝬䜲䜽䝻Ἴ↷ᑕ᮲௳䛾㑅ᐃ 

ෆᐜ✚ 200ml Ἔ✀⳯ࢥࢫࣛࣇཱྀᗏࡢ 48g ࣮ࣝࣀࢱ࣓ 11g ᭦ࠊࡋᢞධ࡚ࡋΰྜࢆ

ࢸࣅࣕ࢟Ἴ↷ᑕࣟࢡ࣐࡚࠼ຍࢆ㸧(Ca(OH)2)࣒࢘ࢩࣝ࢝Ỉ㓟ࠊࡤ࠼ᅛయゐ፹㸦ࡢ≦⣮

ࡉࡁࡢᗘ⛬࠸࡞ࡋ₃ὤእ㒊ࡀἼࣟࢡ࣐ࡣኳ㒊ࡢ࣮ࢸࣅࣕ࢟ࠋࡓࡋࢺࢵࢭ࣮

Ỉ෭ࠋࡓࡅࡾྲྀࢆ㑏ὶ෭༷ჾࡢỈ෭ᘧ㒊ୖࢥࢫࣛࣇ࡚ࡌ㏻ࢆᏍࡢࡇࠊࡾ࠾࡚࠸࠶ࡀᏍࡢ

㒊ศࡢ࣮ࢸࣅࣕ࢟ࡣእ㒊タ⨨ࠊࡋ෭༷Ỉࣟࢡ࣐ࡀἼ࡚ࡗࡼຍ⇕ࠋࡓࡋ࠺ࡼ࠸࡞ࢀࡉ

ཱྀࡢࡘ୍ࡢࡕ࠺ࡢཱྀࢆᘧ ᗘィ࣮ࣂࣇගࡢࡵࡓࡿࡍᐃ ࢆᗘ ࡢෆࢥࢫࣛࣇࠊࡽࡉ

ែ࡛࿘Ἴᩘ≦ࡢࡇࠋࡓࡋࢺࢵࢭ 2450MHzࠊฟຊ 700Wࣟࢡ࣐ࡢἼࢆ↷ᑕࠋࡓࡋẚ㍑ࡓࡢ

ࢆཎᩱࡢᵝྠࠊࡋ⏝ࢆࢫࣂ࣮ࢱ࣮࢛࢘ࡾࢃ௦ࡢἼࣟࢡ࣐ࠊࡵ 60℃࡛ᛂࠋࡓࡏࡉᛂ

ᚋࡢ⏕ᡂ≀ࡣ෭༷ࠊ㟼⨨࣭㐲ᚰ┦ࣥࣜࢭࣜࢢࠊࡋἜ┦ࡢ┦ศ㞳ࠋࡓࡏࡉศูࡓࡋἜ┦

ᚋࡓࡋ㝖ཤࢆ࣮ࣝࣀࢱ࣓ࠋࡓࡋ㝖ཤࢆ࣮ࣝࣀࢱᮍᛂ࣓ࡿࢀࡲྵ୰ࡢࡇ࡚ࡋ␃᭦ࠊࡣ

ศᯒ࡛ࣇࣛࢢࢺ࣐ࣟࢡࢫ࢞ࢆᡂἜ⏕ࡢ

ࢮ࣮ࢹ࢜ࣂࡿࢀࡲྵ୰ࡢࡇࠊࡋ

ࣝ⇞ᩱࣝࢸࢫ࢚ࣝࢳ࣓“ࡢ࡚ࡋྜ

≀㸦BDF㸧”ࢆᐃ㔞ࠋࡓࡋ 

ࠊࣖࢽࢥࣝࢪᅛయゐ፹㸦◲㓟ࡢ✀ྛ

࡞⣔ゐ፹࣒࢘ࢩࣝ࢝ࠊ⬡ᶞࣥ࢜

ゐࡓࡋ⏝ࠋࡓㄪࢆゐ፹άᛶࡢ㸧

፹ࡢ୰࡛ࠊࡣCa(OH)2 ᭱ࡀゐ፹άᛶࡢ

Ca(OH)2ࠋࡓࡗศࡀࡇ࠸㧗ࡶ ⏝ࢆ

ࢆἼࣟࢡ࣐࡚࠸ 700W ࡛↷ᑕࠊࡿࡍ

1 ศ௨ෆ࡛ᛂ⏕ᡂ⋡ 95%௨ୖ࠺࠸

⤖ᯝࡀᚓࡓࢀࡽ㸦ᅗ 1㸧ࠋ㏻ᖖࡢຍ⇕ἲ

ᛂ ᗘࠊࡣ࡛ ᛂ㛫ࠊ℃60 8㛫

⛬ᗘ࡛Ἔ⬡ࣝࢸࢫ࢚ࢆࡢࡿࡍᑐࠊࡋ

ࡌྠ⾡ᚑ᮶ᢏࡣἼຍ⇕ἲ࡛ࣟࢡ࣐

 ᗘ࡚࠸࠾ 1 ศ௨ෆ㧗ຠ⋡࡛ᛂ

 ࠋࡓࢀࡉㄆ☜ࡀࡇࡿࡍ⾜㐍ࡀ
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1g 10g 20g

MW = 700W ᚑ᮶ຍ⇕䠖 60 oC

ゐ፹䠖Ca(OH)2

t   = 1min, 

⳯✀Ἔ:MeOHẚ⋡
= 1:6(mol) 

ᅗᅗᅗᅗ  ຠᯝຠᯝຠᯝຠᯝࡢࡢࡢࡢ⇕Ἴຍ⇕Ἴຍ⇕Ἴຍ⇕Ἴຍࣟࢡ࣐ࣟࢡ࣐ࣟࢡ࣐ࣟࢡ࣐    1111



② 㐃⥆〇㐀ᢏ⾡䛾᳨ウ 

ᑠᆺࡢ㐃⥆⨨ࢆヨసࠊ୍ࡋ Ꮡᅾୗ࡛ࡢ⅊▼⢏≧ᾘ࡞Ᏻ౯ࡿ࠸࡚ࢀࡉᕷ㈍⯡ BDFࡢ㐃⥆

〇㐀ྍࡢ⬟ᛶࢆ☜ㄆࠋࡓࡋ᧠ᢾࣟࢡ࣐ࠊࡋ࡞Ἴฟຊ 300Wࠊ␃㛫⣙ 7ศ௨ෆࡢ᮲௳࡛ࠊ

90%௨ୖࡢ⋡࡛ BDFࡀᚓࡓࢀࡽ㸦ᅗ 2㸧ࠋᛂᐜჾ␃⨨ࢆタ⨨ࣟࢡ࣐࡛ୖࡓࡋἼࢆ

↷ᑕࡓࡋሙྜࠊBDF ㄆ☜ࡶࡇࡿ࠼⾜㐃⥆ⓗࢆศ㞳ࡢ࣮ࣝࣀࢱ࣓ࡢᮍᛂྠ〇㐀ࡢ

 ࠋࡓࡁ࡛

ゐ፹䠖ୖ▼⅊ᰴᘧ♫䛾ᾘ▼⅊= 120g; 
⳯✀Ἔ䠖MeOH = 1:6(mol)
ᛂ ᗘ䠖60 oC; ᧠ᢾ䠖 ↓䛧
䝬䜲䜽䝻Ἴ䛾䝢䞊䜽䠖30% (300W)
䝫䞁䝥:  Masterflex㏦ᾮ䝫䞁䝥䠄䝕䝆䝍䝹䠅

Run 1        Run 2         Run 3
ὶ㔞 (ml/min) 䠖 50            25            12
␃㛫(min)䠖 1.5            3.5            7
⏕ᡂ≀䛾ᅇ䠖 1ศẖ 2ศẖ 4ศẖ
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ᅗᅗᅗᅗ ࡓ࠸ࡓ࠸ࡓ࠸ࡓ࠸⏝⏝⏝⏝ࢆࢆࢆࢆἼἼἼἼ̿̿̿̿ᅛయゐ፹ᅛయゐ፹ᅛయゐ፹ᅛయゐ፹ࣟࢡ࣐ࣟࢡ࣐ࣟࢡ࣐ࣟࢡ࣐    2222 BDFBDFBDFBDF 㐃⥆〇㐀ᐇ㦂⤖ᯝ㐃⥆〇㐀ᐇ㦂⤖ᯝ㐃⥆〇㐀ᐇ㦂⤖ᯝ㐃⥆〇㐀ᐇ㦂⤖ᯝ    

 

ࠊ࠾࡞ࠋࡓࢀࡽᚓࡀຠᯝࡢᵝྠࡶࢀఱࠋࡓㄪࢆᕪࡿࡼ㢮✀ࡢἜ㢮ࡢ࡚ࡋཎᩱࠊࡽࡉ

ᗫἜࡓ࠸⏝ࢆሙྜࡣ㐟㞳⬡⫫㓟ࡢ࡞⣧≀ࡀᏑᅾࠊࡵࡓࡿࡍᛂ⋡ࡀୗࠊࡵࡓࡢࡇࠋࡓࡗࡀ

๓ฎ⌮ࣥ࢜ࠊ࡚ࡋᶞ⬡ࡢ࡞ゐ፹ࡓ࠸⏝ࢆ㐟㞳⬡⫫㓟ࣝࢸࢫ࢚ࡢᛂࡀᚲせ࡛࠶

 ࠋࡓࢀࡉ ᥎ࡶࡇࡿ

 

䛆䛆䛆䛆䜎䛸䜑䜎䛸䜑䜎䛸䜑䜎䛸䜑䛇䛇䛇䛇 
࡞㎿㏿࡛㐃⥆ⓗࠊ࡚ࡗࡼἼຍ⇕―ᅛయゐ፹ἲࣟࢡ࣐ BDF〇㐀ࢆࡇࡿ࠶࡛⬟ྍࡀ♧၀

᮲௳ୗ࡛ࡢప ࣭Ẽᅽࠊࡣᮏἲࠋࡓࡁ࡛ BDFࢆ▷㛫࣭㧗⋡࡛ᚓࠊࡁ࡛ࡀࡇࡿ⤒῭ᛶ

ࢆᗫ㣗⏝Ἔࡢᐇ㝿ࠊࡣࡵࡓࡢᐇ⏝ࠋࡓࢀࡽ࠼⪄ࡿ࠶〇㐀ἲ࡛࡞⬟ྍࡀᐇ⏝ࡓࢀඃ

 ࠋࡿ࠸࡚࠼⪄ࡿ࠶ᚲせ࡛ࡀ㐺᭱ࡿ࡞᭦ࡢ〇㐀᪉ἲ⨨ฎ⌮ࡢሙྜࡓ࠸⏝

ࡣᮏሗ࿌ෆᐜࠊ࠾࡞ JSTࢺࣛࢸࢧࣥࣙࢩ࣮࣋ࣀᚨᓥࡾࡼጤクࠕࡓࢀࡉᖹᡂ 19ᖺᗘ◊✲

ᡂᯝᐇ⏝᳨ウ㸦FS㸧ࠖ ཬࠕࡧᖹᡂ 20ᖺᗘ JSTࢬ࣮ࢩⓎ᥀◊✲ࠖࡢሗ࿌୍ࡢ㒊࡛ࠋࡿ࠶ 
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