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ᧁㇱ� ᔀ㧖�

 
� ㄭઍࠍ⚕ߩᇦߚߒߣ⸥㍳‛ߪ㉄ᕈൻ㧘㉄ൻ╬ߩൻቇ⊛ߥේ࿃ࠅ߅ߡߓ↢߇ߺ்ߒ⪺ࠅࠃߦ㧘࿑ᦠ㙚ߦࡉࠗࠞࠕ߿ᚲ⬿ࠆߡࠇߐ⤘

ᄢߥᦠ☋߿ᢥᦠߩᄙ߇ߊ㧘↪ߥ߈ߢ⁁ᘒޕࠆߡߞߥߦᧄⓂߚߒ߁ߎߪߢ⚕ᇦ⸥㍳⾗ᢱߩഠൻߒ⺑⸂ࠍࡓ࠭࠾ࠞࡔ㧘Ბ㓏ߩߢ‛

ࡉࠖ࠹ࡦࡌࡊࠆߖߐఝవࠍߣߎߥߖ߹㧘்ߣࡦ࡚ࠪࡌࠨࡦࠦࠬࡑߚߒߦ⽎ኻࠍᢱ⾗ߩߡߒߣ⟲ߦ․ሽୃᓳᛛⴚ㧘ߚߒߦ⽎ኻࠍ

 ޕࠆߔ␜ឭࠍ╷ᣇߥ⊛ലᨐߟ߆⊛ℂ⺰ߩ㓙ࠆߔዉ߇╬࿑ᦠ㙚ࠍᛛⴚߚߒ߁ߎ㧘ߦ߽ߣߣࠆߔⷰࠍᛛⴚߩࡦ࡚ࠪࡌࠨࡦࠦ
 㧘▤ⅣႺߡ㧘੍㒐⊛ሽᚻᒰࡦ࡚ࠪࡌࠨࡦࠦࠬࡑ㧦⾗ᢱሽ㧘㉄ᕈ⚕㧘㉄ᕈൻ㧘㉄ൻ㧘࠼ࡢࠠ
 

 ߥߪߢ㗴⺖ߩᛛⴚߪ㧙⾗ᢱሽ㗴ߦߓߪ

࿑ᦠ㙚ߦࡉࠗࠞࠕ߿ᚲ⬿ࠆࠇߐ⚕ᇦ⾗ᢱ㧘ߌࠊࠅߣ

ㄭઍߩ⾗ᢱࠍ㧘‛ߡߒߣሽୃᓳߩߚࠆߔᛛⴚޟࠍᴦ

ߩޠࠆ߃឵ࠅขޟޠߋ㒐ޟޠߔ 3 ⺑ߡߌಽߦࡊ࡞ࠣߩߟ

ޘ㧔ࡦ࡚ࠪࡌࠨࡦࠦࠬࡑ㧘ߡߖࠊวߺ⚵ࠍࠄࠇߎ㧘ߒ

ሽୃߚߒߦ⽎ኻࠍోࡦ࡚ࠪࠢ㧘ࠦߊߥߪߢߦᢱ⾗ߩ

ᓳಣ⟎㧕ࡦ࡚ࠪࡌࠨࡦࠦࡉࠖ࠹ࡦࡌࡊߣ㧔੍㒐⊛

ሽᚻᒰߡ㧕ߡߒߣലᨐ⊛ߦዉߊߡߒ╭ࠍឭ␜ޕߚߒ 
ᦨೋߦ㧘࿑ᦠ㙚߇ࡉࠗࠞࠕ߿ሽୃᓳᛛⴚࠍዉࠆߔ

㓙ߦ⇐ᗧޕߔ⸤ࠍߣߎ߈ߴߊ߅ߡߒ৻ญߣ߁⸒ߦ㧘࿑ᦠ㙚

ߊߥߪߢ㗴⺖ߩᛛⴚߪᢱሽ㗴⾗ࠆ߃ᛴ߇ࡉࠗࠞࠕ߿

╷ߩ⺖㗴ࠆߢ㧘ޕߛߣߎ߁ߣ࿑ᦠ㙚╬ߩ⾗ᢱሽߩ

ᬺോߪߣ⥄㙚ߩࡦ࡚ࠪࠢࠦߩ⁁ᘒࠍᛠីߒ㧘⁁ᘒߩᡷༀ

↪ㆡߩߘ㧘ࠅ⍮ࠍ߆ࠆ߇ㆬᛯ⢇ߥ⊛ᛛⴚߥ߁ࠃߩߤߪߦ

㧘ߒḰߦߢ߹ߟ㧘ࠄߋߩߤ㧘ࠍຬੱ߿▚੍ߩߚߩ

ㆡ↪ߒ㧘ㅴౕߺวࠍ▤ℂߒ㧘ᤨߦ⋥ߒ㧘⸘↹⊛߇ߟߟߦ

ߋߔޕࠆߢ╷⺖㗴ߩߡߒߣ㧘㙚߁ߣ߆ࠆߔ㆐ᚑߊߥ

߁ࠃߩ߽ߤ⑳㧘ࠅߢߩ࠻ࠬࡆࠠࠕ߿࿑ᦠ㙚ຬߡࠇ

ࠗࠞࠕ߿࿑ᦠ㙚ቇޕߥߪߢߩࠆߔ↪ㆡࠍᛛⴚߥ

ߒߣ㧔preservation administration㧕ޠሽ▤ℂޟߢቇࡉ

㧘ߪߢᧄ․㓸ߦߣߎߥᐘޕࠆߢࠇߘ߇ോᬺࠆࠇߐ␜ߡ

ዊፉ⺰ᢥ߇࿑ᦠ㙚ߩߢߩࠆߡࠇ⸄ߡߟߦࠇߎࠄ߆

ࠞࠕ߿࿑ᦠ㙚ߪᢿਥ್ߩ㧘ᛛⴚዉߪ㧘ⷐ߇ߥߒ⺑

ᚻഥߩᢿ್ߩߘ㧘ߪᛛⴚ⠪߽ߤ⑳㧘ࠅߢߣߎ߁ߣࡉࠗ

 ޕߥ߉ㆊߦࠆߔឭଏࠍᛛⴚࠆࠇࠄ㧘᳞ߒࠍߌ

1㧚ޟᴦޠߔᛛⴚ 

⾗ߛࠎ்߇ੱߩߤࠎߣ߶㧘ߣ߁ߣޠ⟎ሽಣߩᢱ߳⾗ޟ

ᢱࠍᴦߣߎߔ㧘ୃᓳߕ߹ࠍߣߎࠆߔᕁᶋ1947ޕࠆߴ߆
ᐕߦ⊒ޡߚࠇߐᱫᶏ౮ᧄߪޢ⡛ᦠ⠨ฎቇࠆߌ߅ߦᦨ߽㊀

ⷐߥ⊒߇ࠆߡࠇࠊ⸒ߣ㧘ߩ⊹ߚߞ߆ߟᏎ‛ߦ㧘߈

ᒰߦ߆ࠄ 㧔ᤨ߶߷ੑජᐕ೨㧕㧘ᰳ ៊ㇱୃࠍᓳߣߚߒᕁࠊ

ࠊߥߔಣ⟎㧘ޠߔᴦޟࠍᢱ⾗ߛࠎ்ޕ߁ߣࠆ߇〕ࠆࠇ

ߒߺ↢ࠍ‛㍳⸤߇㧘ੱ㑆ࠇߥ⇣ߪ‛⽎㧘ኻߪ⟎ᓳಣୃߜ

ᇦ⸥㍳⚕ޕߚ߈ߡࠇࠊⴕߕࠄࠊ㧘ᄌߢ߹ࠄ߆߈ߣߚ

⾗ᢱ߽ߡ߅ߦ㧘ห᭽ߪߢߎߎޕࠆߢ╩⠪ߩዻࠆߔᎿᚱ

ߦන◲ࠍᛛⴚߔᴦߚߒߦ⽎ኻࠍㄭᢥᦠߩ㧘ౠሶᒻᘒߩߢ
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࿑ 1� ⾗ᢱߩ⸃ 

࿑ 2�  ࠣࡦ࠾ࠢࠗ࠼
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⚫ޕ߁ߎ߅ߡߒ 
 

ಣ⟎೨ߩ⁁ᘒߩ⺞ᩏߜߩߩࠢ࠶ࠚ࠴ߣ㧘ᔅⷐ߫ࠄߥౠሶ

⾗ᢱߪᲤ⪲㧔1 ᨎߟߕ㧕ߦ⸃ࠇߐ㧘ࡦ࠾ࠢࠗ࠼

ߩ╬ᱷṗࡆࠞ♮⯻Ⴒߩߢᘒ⁁ߚ㧘ੇࠆࠇࠊ⸒ߣࠣ

ᳪ߇ߒߣ⪬ࠇᣉޕࠆࠇߐᬺోߩਛ߽ߢᦨᤨ߽㑆ࠍⷐߔ

 ޕࠆߢᎿ⒟ࠆ
ᰴߩ⚕ߦਛߩᳪߣࠇ㧘⚻ᐕࠅࠃߦ⚕ਛߦ⫾Ⓧߚࠇߐนṁ

ᕈߩ㉄ൻ‛߿㉄ᕈൻ‛ࠍ㒰ߚߊ㧘⚕ࠍᵞ߁㧔᳓ᕈᵞᵺಣ

⟎㧕ߡߒߘޕ㧘ᧄ᧪ਂᄦߥ⚕⾗ᢱ߽ߡߞߢ㧘ᄢ᳇ਛߩ㉄

⸂ಽߩ⛽❪ࠆࠃߦ⚛㉂ߔߺ↢߇ࡆ㧘ࠞࠅߚߡߒๆࠍ

⣕㉄ᕈൻಣߩߢ㧘᳓ᕈߪߦߩ߽ࠆߡߞߥߊ㜞߇㉄ᕈᐲߢ

㉄ẜߊᅏᷓߩ⚕㧘ߥߖߛᵞߪߢᵞᵺޕࠆࠇߐᣉ߇⟎

ᕈൻ‛ߢࠞ࡞ࠕࠍਛࠆߔಣ⟎ޕࠆߢᵞᵺߣ⣕㉄ᕈൻ

㧘ࠅߢᎿ⒟ߥ㊀ⷐ߽ᦨߪߢᓳୃߩᢱ⾗ߚߒߣᇦࠍ⚕ߪ

ᦨ⚳⊛ߥࠅ߇㧔‛ℂ⊛ߦ߽ߣߣࠇߘߥൻቇ⊛ߥᗧߢ

 ޕߊߡߒቯࠍߒᖡߒༀߩ㧕߽

ᰴߦ⯻ߚߒ៊ᰳࠅࠃߦࡆࠞ߿ㇱಽߩ‛ℂ⊛ߥႯ߇ⴕࠊ

ࠄ߆ᤄߪᛛⴚࠆߔߜᛂ߫ࠄߥᔅⷐߡߒߘ㧘ߜⵣᛂޕࠆࠇ

㧘ᰳߒ↪ᔕࠍේℂߩ߈㧘⚕ṯ߇ߚ߈ߡࠇࠊ ៊ㇱߩ⚕ߌߛߦ❫

ࠠࡈࠆߔႯߢࠎㄟߒᵹࠍ⛽ ᛛⴚ߁ߣࠣࡦࠖ࠹ࠬࡖ

߇ 1980 ᐕઍᧃߦᶏᄖࠄ߆ᣣᧄ߳ዉࠇߐ㧘ฦᎿᚱ߳ߩዉ

 ޕࠆߡࠇߐ✵วℂൻ㧘ᵞߦᩰᲑߪ㧘Ⴏᬺߺㅴ߇

ߓ✄㧘ౣ߮ߪ⪲Ფߚ߃⚳ࠍ⟎ℂ⊛ಣ‛⊛ൻቇߡߒ߁ߎ

 ޕࠆࠇߐᓳరߦౠሶᒻᘒࠇߐࠊࠊ

࿑ 3� ᳓ᕈᵞᵺߣ⣕㉄ᕈൻ 

࿑ 4� ⵣᛂߜ 

࿑ 5�  ࠣࡦࠖ࠹ࠬࡖࠠࡈ

࿑ 6�  ࠣࡦࠖ࠹ࠬࡖࠠࡈ

࿑ 7� ಣ⟎೨ 
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ᬻ㓵⊹ਃୀ⚕ࠍၮ᧚ߒߣ㧘აࠍਥࠫࡔࠗߥ᧚ᢱߦ

߁ࠈߛߥ߽ߊߒ⃟ࠅ߅ߡࠇࠊⴕࠄ߆ᤄߪᓳୃߩᢱ⾗ߚߒ

⟎ಣߥ⊛ൻቇ߁ߣ⣕㉄ᕈൻߣᵞᵺߚߒ㧘ᔀᐩ߇ 1)㧘ߒߘ

ߥ⊛ℂ‛߁ߣႯ៊ᰳࠆࠃߦࠣࡦࠖ࠹ࠬࡖࠠࡈߡ

ಣ⟎2)ߪ㧘ᣣᧄߎߎߪߢ 20 ᐕߩࠄߋ㑆ߦታ↪ൻߚࠇߐᣂ

 ޕࠆߢᛛⴚߥ⊛㧘ലᨐߒ

2㧚ㄭઍߩ⚕ᇦ⸥㍳⾗ᢱߩ․ᓽ 

ቯ߇⾰ߩߘߪ㧘⚕ᇦ⾗ᢱࠅߥߦㄭઍ߇㧘ᤨઍߒ߆ߒ

⣀ߊߒ⪺߇ᢱ⾗ߩߡߒߣࡁࡕ㧘߫߃⸒ߦญ৻ޕࠆࠊᄌߦ⊛

ᒙൻޕߚߒᣣޘ㧘ㄭઍߩ⚕ᇦ⾗ᢱࠍ⋧ᚻࠆߡߒߦ࿑ᦠ

㙚ຬ߫ࠄߥ࠻ࠬࡆࠠࠕ߿りߦᴃߡߺᗵޕ߁ࠈߛࠆߓ⾗ᢱ

ࠈߜ߽ߪߢ㗴ߩߌߛᣣᧄߪࠇߎ̖ߊߡߒഠൻߦᕆㅦ߇

20ޕߥ㧘ࠎ ♿ߩᧃߦ⇇ਛߩ࿑ᦠ㙚ߪࡉࠗࠞࠕ߿⥄

㙚߇ᛴࠆ߃⚕ᇦ⾗ᢱ߇ᄢⷙᮨߥഠൻߎࠆߡࠇߐࠄߐߦ

ߌࠊࠅߣޕࠆߔⷡ⥄ࠍߣ 1850 ᐕઍએ㒠ߦߚࠇࠄ⚕ᇦ

⾗ᢱߩᄙ߇ߊ㧘⥄ߺ↢߇ࠄߔ㉄ࠍࠄ⥄ࠅࠃߦଚ㘩߇߿ߒ

ࡦ࡚ࠪࠢࠦߦᄾᯏࠍ㉄ᕈ⚕㗴ߩߎޕ̖ߊߡߒ፣უߡ

ߚࠇߐ㧘ᳪᨴߦࠄߐߪ࠻ࠬࡆࠠࠕ߿࿑ᦠ㙚ຬߚߒ⋤ࠍ

ᄢ᳇ࠆࠃߦᄖߩ⚕ߩࠄ߆ഠൻ߿㧘⚕ᇦߩߢᖱႎࠍᒻ

ᚑࠫࡔࠗߩ╬ࠢࡦࠗࠆߡߒ᧚ᢱ߽⦡ߒ㧘ᖱႎ߇ᶖṌ

 ޕࠆࠇߐ߆᳇ઃߦߣߎࠆߔ
㧕ࡇࠦ࠱ࠕ㧔ࠫ߈㕍ߣ 㧕ߊ߾ߦࠎߎ㧘⫨⫶㧔߫߃ߣߚ

⾗ᢱޕ㉄⚛ߣశߦᒙ⦡᧚߇ߩࠄࠇߎߚࠇࠊ⾗ᢱߪ㧘ၮ

᧚ߩ⚕ߩߡߒߣഠൻએ೨ߦ㧘⚕ߩ߇ࠢࡦࠗߩ㧘ߜࠊߥߔ

ᖱႎ߇ߩ߽ߩߘᶖṌࠆߡߒߣ߁ࠃߒ ߒỗߦࠄߐޕ(3

ޕ߁ࠈߛᗵᾲ⚕⾗ᢱ߇ߩ㜞߇ᕆᕈ✕ߩ㧘ᢇഥࠇࠊ⥰ߦ⦡

ᖱႎߤࠎߣ߶߇ᶖࠆߟߟ߃ᗵᾲ⚕ᢥᦠ߇ᄢ㊂ޕࠆߦ 
ㄭઍࠆ߃ᛴ߇࿑ᦠ㙚ޕߥߪߢߌߛᢥᦠߪ㧘ࠎࠈߜ߽

߇࿑ᦠ㙚ߪ㉄ᕈ⚕㗴߽ߘ߽ߘޕࠆߢห᭽߽☋ᦠߩ

߽ߢᣣᧄޕߚߞ߹ᆎࠄ߆߆ࠆߔ߁ߤࠍ㉄ᕈ⚕ᧄߥᄢ⤘ࠆߔ

80 ᐕઍᧃࠄ߆㗴ⷞޕࠆߥߦ߁ࠃࠆࠇߐ☨࿖ߩ⎇ⓥ࿑ᦠ㙚

ߩ☋ᦠࠆߔ⬿ᚲߩ 25㧑߇㉄ᕈഠൻߦ⥰ࠇࠊ㧘ᣣᧄ߽ߢ 5
㨪10㧑߇ഠൻࠆߡߒ ᧄᢥߩ☋ᦠߪ㉄ᕈ⚕㗴ߦࠄߐޕ(4

ᓽ⽎ߦߓ✄✢㧘ήߪᄌൻߩᧄᛛⴚߩ㧘ઍ߇ߛ㗴ߩ⚕

⾗ߥ߃߆ߒߣ⣀ᒙߪߡߒߣ㧘࿑ᦠ㙚⾗ᢱߥ߁ࠃࠆࠇߐ

ᢱߺ↢ࠍޕࠆߡߒ 
ᣂ⡞⾗ᢱ߽ห᭽ߒ߆ߒޕ㧘ޟᣂ⡞⚕ਛߩᢜߪޠ㉄ߪߢߌߛ

ᧁ᧚ᚑಽߦ߽ߣߣࠬࡠ࡞ޕࠆࠇ߹߽ࡦ࠾ࠣޕߥ

ߩ 1 ℂ‛ߣ⦡ᄌߦߋߔ㧘ߊᒙߦశߣ㉄ߪࡦ࠾ࠣࠆߢߟ

ࠆ⸂߫ࠇࠍᣂ⡞ฎߩਛߩᦠᐶޕࠆߖߐߓ↢ࠍഠൻߥ⊛

ࠆߓᗵߣࠆߦᦠᐶߚࠇࠄ߇ᣂ⡞߿☋ᦠฎޕ߁ࠈߛ

ߣࠆ⚻ࠍᤨ߇⚕ࠆߢ‛ᯏߪࠇޕ⥇߬ߞ㉄↞ߩ

⠧ൻߒ㧘ಽ⸃ޟࠆߔ⊑ߦ߈ߣࠆߔ⠧ൻ⥇ߢޠ㧘ฦ⒳ߩ VOC
㧔ើ⊒ᕈᯏൻว‛㧕ࠄ߆ᚑޕࠆߡߞ┙ࠅᤓᐕ㧔2009 ᐕ㧕㧘

⧷࿖࿑ᦠ㙚ߢ㐿ߚࠇߐ⾗ᢱሽߩ࿖㓙⎇ⓥ㓸ળߪߢ㧘ห

࿑ᦠ㙚ߩ⎇ⓥ⠪ࠅࠃߦᰴߥ߁ࠃߩ⊒߇ⴕޕ(5ߚࠇࠊ 

ᦚߊ㧘⧷࿖࿑ᦠ㙚ߩᣂ⡞⾗ᢱࠍਗߣࠆߴ㐳ߡߒߦ

33km㧘㊀㊂ߪ 5,300t,ࠄ߆ߎߘᐕ㑆 1.4t ߩ VOC ߐ߇

ߪߦࠆߔᢔߡో߇ࠇߎ㧘ࠇ 3,800 ᐕޕ̖ࠆ߆߆ 

3㧚ㄭઍߩ⚕ᇦ⸥㍳⾗ᢱߩഠൻࡓ࠭࠾ࠞࡔ 

ㆱࠍ⠧ൻ㧔aging㧕ࠆࠃߦ㧘⚻ᐕߪ‛ᯏߦ․㧘ߪࡁࡕ

㧘ߡߒߣ‛㧘ࠅߢ㍳⾗ᢱ⸤߇ࠇߘ㧘ߒ߆ߒޕߥࠇࠄߌ

᧪߽↪น⢻ߥ⁁ᘒߢሽ߇ߛߩߚߖߐ㧘㗴ࠆ߇

ഠൻ㧔degradationߪ㧘⠧ൻࠄߚߞߥߣ ߪߚ߹ decay㧕ߣ

ߔࠅߚߒ㧘ᴦࠅߛ㒐ࠍഠൻޕࠆࠇࠄ߃឵߈⟎ߦ⪲⸒߁

 ޕߥࠄߥ߫ࠇߌߥ߃⠨ࠍᣇᴺࠆ
⚕ᇦ⾗ᢱߩഠൻߪࡓ࠭࠾ࠞࡔߩએਅߥ߁ࠃߩᓴⅣ࿑ߢ

ޕࠆ߈ߢ߇ߣߎߔ 
⚕ᇦ⸥㍳⾗ᢱߩഠൻߪߦ㉄ࡦ࠾ࠣ߿㧔ࠬࡠ࡞એ

ᄖߩ㧘⚕ࠍ᭴ᚑߢ⾰‛ࠆߔᄌ⦡ߩਥ࿃㧕㧘㊄ዻࠗࠝࡦ㧔⚕

Ბ㓏ߢ߹ߦ߽ߣߣߩ߽ࠆࠇ㧘㋕ಽࠍߦߤߥࠢࡦࠗ

㧔㧦㤛⾰‛ࠆࠇߐᚑ↢߇ߚߒߦߊߡߒ㧕㧘ഠൻࠆࠇ߹

ൻߩ⊒⦡࿅㧕ࠅ߇㧘߇ࠇߘౝㇱ⊛ߥ፣უࠍᒁ߈ߣߔߎ

㧘VOCߦ߽ߣ Ḩ߿ᐲ᷷ߩ㧘▤ⅣႺࠇߐᢔߦᄖㇱߡߒߣ

ᐲ㧘శ㧘ᄢ᳇ᳪᨴ‛╬ߡߒࠢࡦߣ㧘⚕ᇦߦๆࠇߐ㧘

ౣ߮ౝㇱⷐ࿃ߡߒߣࠇߎޕࠆߢࡓ࠭࠾ࠞࡔ߁ߣ̖ߊ

ޕߊߡߒㅴⴕߦࠬ࠼ࡦࠛࠄ߇ߥ߈ឬࠍߦ߁ࠃߩ࿑ߪ

ߡߌ⛯߃Ⴧ߽㧘ࠅߢᄢ⤘ߪ㊂ߩᇦ⾗ᢱ⚕ߚߒ߁ߎ

 ޕࠆ
� ↪ߩ᧪ᧂߣ㧘ߒሽߡߒߣ‛ࠍᢱ⾗ߥ߁ࠃߩߎ

࿑ 8� ಣ⟎ᓟ 

࿑ 9� ⧷࿖࿑ᦠ㙚ߩᣂ⡞⾗ᢱߩ⁁ 
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⠪ߦߚߩឭଏࠆߔᣇᴺ߆߁ࠈߛߩࠆߪ㧫� ⏕ታ߃⸒ߦ

ߩᢱ⾗ࠄࠇߎ㧘ߪߩࠆ 1 ߟ 1 㧘1ߦߟ ޠߔᴦޟߚߒ⺑ߢ┨

ಣ⟎ࠍᣉߪߣߎߊߡߒਇน⢻ߣߚޕߛߣߎ߁ߣࠆߢ

ࡢࡄࡦࡑߣ㧘ᤨ㑆߽ߡߒߣߚ߃߇▚੍ߦ߁ࠃߩḡ᳓߃

 ޕߥࠇߐఝవߪㆬᛯ⢇߁ߣ㧘ୃᓳ߫ࠇ߃⠨ࠍ
߇ࡉࠗࠞࠕ߿㧘࿑ᦠ㙚ߦߚߩ⸂ߩ㗴ߥ࿎㔍ߩߎ

ㆬᛯߚߒᣇ╷̖ᛛⴚ⊛ߥᚢ⇛߇̖߇ࠃ߽ߡߞߣ 2 ߟ

1ޕࠆ 㧔mass conservation㧕ࡦ࡚ࠪࡌࠨࡦࠦࠬࡑ㧘ߪߟ
ߔᢇߡ߃ᝒߢᢱන⾗ߩޘࠍ㧘⾗ᢱߜࠊߥߔዉ㧘ߩ

߃ᝒߡߒߣోࡦ࡚ࠪࠢ㧘ࠦߡߒߣࠬࡑ㧘ߊߥߪߢߩࠆ

߁߽ޕࠆߢ╷ᣇࠆߔᢇߡ 1 ߎߔᴦࠍᢱ⾗ߛࠎ㧘்ߪߟ

ࠅࠃ≯㧘ᴦߋ㒐ߦ߁ࠃߥ߹㧘்ߊߥߪߢߩࠆߔఝవࠍߣ

ࡦ࡚ࠪࡌࠨࡦࠦࡉࠖ࠹ࡦࡌࡊࠆߖߐఝవࠍ㒐੍߽

㧔preventive conservation㧕㧘ᣣᧄ⺆੍ޟߪߢ㒐⊛ሽᚻᒰ

 ޕ(6ࠆߢ╷ᣇࠆࠇࠊߣޠߡ

4㧚ߩࡦ࡚ࠪࡌࠨࡦࠦࠬࡑᛛⴚ 

ᓴⅣ࿑ߚߒ␜ߦഠൻේ࿃ߜ߁ߩ㧘ኻ╷ߩ⋡ಣߡߟ߇

ࠆ ߩ ㉄߇ ᕈൻ ߢ ࠆ ᛛޕ ⴚ ߥ⊛ ኻ╷ ߪ ⣕㉄ ᕈൻ

㧔deacidification㧕ߣ߽߫ࠇߘޕࠆࠇ㧘1950 ᐕઍߦ㐿⊒

⣕㉄ᕈߥ⊛ຠᢱℂ৻ߩዋ㊂⾗ᢱ߳ߚ߈ߡࠇࠊ㧘એ᧪ࠇߐ

ൻಣ⟎㧔1 ㉄ᕈࠆߔሽߡߒߣࠬࡑ㧘ߊߥߪߢෳᾖ㧕ࠍ┨

⚕⾗ᢱ߳ߩᄢ㊂⣕㉄ᕈൻಣ⟎1980ޕࠆߢ ᐕઍࠄ߆⇇⊛

ߚ߈ߡࠇࠄㅴ߇ታ↪ൻߣ⊑㐿ߥ ↪ታߢᣣᧄߪߢߎߎޕ(7

ൻࠆߡࠇߐ 2 ߩࠣࡦࠗࠔࡈᣣᧄࢃᣇᴺ㧘ߩߟ DAE㧔࠼

ࠛࠕ࠾ࡕࡦࠕࠗ 㧕N࠼ࠗࠨࠠࠝࡦ࠴ ࡌࠩࡊࢃ㧘ߣ

ࠆࠃߦࡦࡄࡖࠫ࠭ࠫࡠࡁࠢ࠹ࡦ࡚ࠪ Bookkeeper ᴺ

 ޕࠆࠇ⸄ߡߟߦ
DAE ᴺߪᄢࠬࠟߥ߈㊍ߩਛߦ㉄ᕈ⚕⾗ᢱࠍߡࠇ㧘࠼

ਛࠍ㧘㉄ߺㄟߒᵹࠍ࠼ࠗࠨࠠࠝࡦ࠴ࠛߣࠕ࠾ࡕࡦࠕࠗ

ᱷߦਛ⚕ࠍࡦࡒࠕ࡞ࡁ࠲ࠛ࠻ߩ‛㧘ൻวߦ߽ߣߣࠆߔ

ߣ࿖↥ᛛⴚޕࠆߢᣇᴺ߁ߣ㧕ࠔࡈ࠶ࡃࠞ࡞ࠕ㧔ߔ

ߘࠃ߅ߡࠇߐታ↪ൻߡߒ 10 ᐕ㧘ᄢቇ࿑ᦠ㙚ߩ㉄ᕈ⚕⾗ᢱ

 ޕߚ߈ߡߨ㊀ࠍ❣ណ↪ታߦਛᔃࠍ
৻ᣇߩ Bookkeeper ᴺߪ☨࿖ߢ㐿⊒ޕߚࠇߐਇᵴᕈࡈߩ

ᶋㆆಽࠍࡓ࠙ࠪࡀࠣࡑ㉄ൻߩ࿕ߩࡦࡠࠢࡒࡉࠨߦᶧࡦࡠ

ᢔߖߐ㧘ߩߎᶧߦ㉄ᕈ⚕ᧄࠍᶐߒ㧘㉄ࠍࡓ࠙ࠪࡀࠣࡑਛ

ߡߒߣࠔࡈ࠶ࡃߣᱷ߁ߣߔᣇᴺ1995ޕߛ ᐕࡔࠕߩ

ⓥ⎇ߩ࠳࠽ࠞ߿☨㧘ోߦࠅಾ⊹ࠍ↪ណߩߢળ࿑ᦠ㙚⼏ߩࠞ

࿑ᦠ㙚ߢታ❣ࠍᓧߡ㧘᰷Ꮊ࠳ࡦ߽ࠝߢ㧘࠼ࡦࡐ㧘ࡈ

ណ↪㧘2008߇࿖┙ᯏ㑐ߩࠬࡦ ᐕߪߦᣣᧄࠍ࠻ࡦࡊߦ⸳

 ޕࠆߢ㧘Ꮢ႐㐿ᜏਛߒ⟎
� ᄢ㊂⣕㉄ᕈൻᛛⴚߩᣣᧄߩߢᧄᩰ⊛ߥណ↪ߩᒢࠆߥߦߺ

ߩߎ㧘߇ߩࠆࠊᕁߣ 2 㧘ᤓᐕ㧔2009ߡߒߦ⽎ኻࠍᛛⴚߩߟ
ᐕ㧕㐿ᆎߚࠇߐ࿖┙࿖ળ࿑ᦠ㙚ޟࠆࠃߦലᨐޟߣޠోᕈޠ

2010ޕࠆߢᩏ⺞ߩ ᐕᐲ੍ߦቯࠆߡࠇߐ⚿ᨐߩ߇ᓙ

ߊߥ㧘ዋߪߡߟߦ㧘ᄢ㊂⣕㉄ᕈൻࠈߒߦࠇߕޕࠆࠇߚ

 ޕ߁ࠈߛࠃߡ߃⠨ߣߚߟߪಣ⋠ߥ⊛ᛛⴚ߽ߣ
߁߽ 1 ࠦࠬࡑߩ߳ޠ㉄ൻޟࠆߢഠൻⷐ࿃ߥ߈ᄢߩߟ

߽ߘ߽ߘޕߛ࿎㔍߽ࠅࠃޠ㉄ᕈൻޟ㧘ኻߪࡦ࡚ࠪࡌࠨࡦ

㉄ൻࠍᱛࠆᛛⴚߪ㧘㋕ಽߩߩࠢࡦࠗߚߞߩ߳ߌኻಣ

㧘ᣣߪ㧔iron�gall ink㧕ࠢࡦᴚ㘩ሶࠗޕߚߒ႐⊓ߡߒߣ╷

ᧄߩაߦ߁ࠃߩ㧘ᵗߪߢශᛛⴚ߇ߜ߽ߪߢ߹ࠆߊߡ

߈ߡࠇࠊߡߒߣᦠ౮᧚ᢱߩᢥᦠߩ㧘᥉ㅢ߽ᓟߩߘ㧘ࠎࠈ

㧔⊹⚕㧕࠻ࡦࡔ࠴ࡄߩ㧘⚕એ೨ߊߥߪߢߌߛ⚕߽ࠇߘޕߚ

ᭉ⼆㧘ࠗߩࡂ࠶ࡃឬ㧘⚛ߩ࠻ࡦࡉࡦޕࠆߢ߁ߘ߽ߢ

ߦⵍኂߌࠢࡦࠗ߇ࠄࠇߎ̖⸤ᣣߩࡎ࠶ᚨᦛ㧘ࠧߩࡦࡊ

⥰ޕࠆߡࠇࠊᣣᧄߪߢ㧘ᵗ߶ߩߤ㊂⊛ߥⵍኂߥߪߢ

ޕࠆߡ߈ߡࠇࠊߦ᥉ㅢߪߦ‛ᦠ౮ߩ㧘ᴦએ㒠ߩߩ߽

㧘߇ࠆࠇࠊ⸒ߣ⟎᛫㉄ൻ㧔antioxidation㧕ಣߪ⟎ಣߩ߳ࠇߎ

ߩ࠳ࡦࠝߪߢᢥൻ⽷⎇ⓥᚲ߇㐿⊒ߚߒ᳓ᕈಣ⟎߇

⇇ਛߩᎿᚱߢࠆߡࠇࠊ ࠖࡧߩߢᎿᚱߩ⠪╩ߪએਅޕ(8

 ޕࠆߢಣ⟎ߩ߳⚕ᚻߩ࡙ࠧ࡞࠻ࠢ

ᚻ߽ࠇߎ㧘߇ߛߩ߽ߩߘ⟎᛫㉄ൻಣߪ╷ኻߌࠢࡦࠗ

↪㧘ㆡࠅߢຠᢱℂ৻ࠈߎߣߩห᭽㧘ߣ⣕㉄ᕈൻߩߢᬺ

㉄ߩᢱ⾗ࠆߡߞߥߣ㧘ὶὐ߇ࠈߎߣޕࠆࠇߐ㒢ቯߪ

ൻഠൻߪ㧘ࠗࠢࡦߩ߳ߌኻಣߤߥ㗴ߥࠄߥߦⷙᮨߢ

࿑ 10� ⚕ᇦ⸥㍳⾗ᢱߩഠൻᓴⅣࡓ࠭࠾ࠞࡔ 

࿑ 11� iron�gall  ࠢ࠶ࠚ࠴ߩࠢࡦࠗ

ౝㇱⷐ࿃�

� � ㉄�

� � �ࡦ࠾ࠣ

� � ㊄ዻࠗࠝࡦ�

� � ഠൻ↢ᚑ‛�

ᄖㇱⷐ࿃�

� � ᷷ᐲ㧘Ḩᐲ

� � ㉄⚛�

� � శ�

� � ᄢ᳇ᳪᨴ‛

ᢔ�

㉄ᕈൻߣ㉄ൻࠆࠃߦ VOC 

ๆ�

⎫㉄ൻ‛㧘⓸⚛㉄ൻ‛߿㉄ൻࠆࠃߦ VOC 
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ߩ⾗ᢱࡦ࠾ࠣߩߤߥ⚕㧘ᣂ⡞߫߃ߣߚޕࠆߡߓ↢

㉄ൻޕࠆߢᣂ⡞⾗ᢱߊߥߢߌߛ㧘ᤨࠆᦼߩᢥᦠߦᄙ

ᣇ㧘৻ޕࠆߡߒࠄߚ߽ࠍഠൻߥᄢ↟ߦඨ⚕⾗ᢱ⮝ߚࠇߐ↪

㉄⚛ߪᏱߦᦠᐶࠅߦ㧘ߡߞ߇ߚߒ㉄ൻߪᏱޕࠆߡߓ↢ߦ

ᄢ㊂ޕ߆ߩࠆ߈ߢߪߣߎࠆߔᛥߪࠆ㧘ࠆᱛࠍࠇߎ

⣕㉄ᕈൻᛛⴚ߈⛯ߦ㧘ᄢ㊂ߩ⾗ᢱࠍ᛫㉄ൻࠆߔᛛⴚߩ㐿⊒

 ޕࠆࠇߚᓙ߇
㉄ᕈൻߣ㉄ൻߊߒ⪺ࠅࠃߦ‛ℂ⊛ᒝᐲ߇ૐਅߦߩ߽ߚߒ

ߐ⊑㐿ߢౝᄖ߇㧘⚕ജᒝൻ㧔paper strengthening㧕ᛛⴚߪ

ߩࠆߡࠇࠊࠄ߆ߊᲧセ⊛ฎޕࠆߡࠇߐ߽㧘ታ↪ൻࠇ

ޕࠆߢᶐߩ㘃࡞࠹ࠛࠬࡠ࡞ߩ‛㧘ඨวᚑൻว߇

ᣂߪߢࠈߎߣߒ㧘㔚⏛ᵄߦᔕࠆߔൻว‛ߩᶐޕࠆ߇

ࠍ⚕㧘ߚ߹ 2 ᨎߦߩߘߢ㑆ߦ⚕ਂߥ߁ࠃߩᄦࠍ⚕ߥ

ᛛⴚ㧘ᭂ࠻࠶ࡊࠬࡄࡍߔᚯߦరߡߒ࠴࠶ࠗ࠼ࡦࠨ

ᛛⴚࠆߔߜᛂࠅߥ߈ߦߜ߁ߥߐ߆ੇߡṯࠍ⚕⭯

↪ㆡߢ⟎ಣߩ⪲Ფ߽ࠇߕ㧘ߒ߆ߒޕ(9ࠆࠇࠄߍ߇ޘ╬�

ࠨࡦࠦࠬࡑߥ߁ࠃߩᄢ㊂⣕㉄ᕈൻᛛⴚޕࠆߡࠇࠄ㒢ߪ

 ޕࠆߢ⇼ߪ߆ࠆߦ߁ࠀߜ▸ߩࡦ࡚ࠪࡌ

㧡㧚ޟᴦޟ߽ࠅࠃޠߔ㒐ࠦࡉࠖ࠹ࡦࡌࡊ̖ޠߋ

 ࡦ࡚ࠪࡌࠨࡦ

৻ຠᢱℂ⊛ୃߥᓳಣ⟎ߦࡦ࡚ࠪࡌࠨࡦࠦࠬࡑࠈߒߦ

ߒ ࠈ 㧘ࡕ ߣࡁ ߒ ߩߡ ⾗ᢱ ߦ ኻߒ ⋤ߡ ធ ߥ⊛ 

㧔interventive㧕ಣ⟎ࠍᣉߪߢߣߎߔหߦࠇߎޕࠆߢߓኻ

ߦߩᦨዊ㒢ߪࠆ㧘ߕߖߪߦߩ߽ߩߘࡁࡕ㧘ߒ

⠨߁ߣߥߖߐ㧘ഠൻߥߍᐢࠍഠൻߦ㧘⁁એ⇐

ࠦࡉࠖ࠹ࡦࡌࡊ߇ߩߚߒ႐⊓ߢᣇ߃ 㧔੍ࡦ࡚ࠪࡌࠨࡦ

㒐⊛ሽᚻᒰߡ㧕ޕࠆߢ 
੍㒐⊛ሽᚻᒰߪ࠻ࡦࠗࡐߩߡ㧘߹ߪࠈߎߣࠆ▤Ⅳ

Ⴚߩᡷༀߣࠆ߃ᝒߣߛℂ⸃2ޕߔ߿ߒ ߒ␜ߢᓴⅣ࿑ߩ┨

ޕࠆߔ▤ߢⅣႺਅߚߒ㧘ቯࠅࠍᢱ⾗ࠄ߆ഠൻⷐ࿃ߚ

ౕ⊛ߥᣇᴺࠣࡦࠪࠢࡏߪߡߒߣ㧔boxing㧕ޟޕࠆ߇ኈ

ེ߇ߩߔ⸶ߣޠࠇㆡᒰޕ߁ࠈߛ㐳ᦼሽᕈࠍᜬߟ᧚ᢱࠍ

ߒ⚊ࠍᢱ⾗ߦ㧕ߤߥ▫㧘࠳࡞ࠜࡈኈེ㧔ኽ╴㧘ߚ↪

▤ޕࠆߔᄖㇱߩࠄ߆ഠൻⷐ࿃㧔Ⴒ၎㧘శ㧘ᄢ᳇ᳪᨴ‛㧘

Ḩᐲᄌേߤߥ㧕ࠄ߆⾗ᢱࠍ㆙ߌߑ㧘ᢔㅺ߽㒐ߍ㧘‛ℂ⊛ߥ

⼔߁ߣࠆߥ߽ߦὐ70ޕࠆ߇ ᐕઍᧃࠞࡔࠕߦ⼏ળ

࿑ᦠ㙚߇㐿⊒ߩߎߚߒᚻᴺߥ߹ߑ߹ߐߣኈེ10)ߪ㧘‛ߣ

ᜬࠍഠൻ⾗ᢱߩᄢ㊂ߥࠄߥ߫ߨ߆ߡߒሽߊᧃ㐳ߡߒ

ຠ৻ޕߚߒዉߦ⊛Ⓧᭂ߇ࡉࠗࠞࠕ߿࿑ᦠ㙚ߩ⇇ਛߟ

ᣇߥ⊛ലᨐߊዯߩ㧘ᚻߢࠅ߇߫ࠇߴᲧߦ⟎ಣߔᴦߟߕ

ᴺ߽ߣߎࠆߢ᥉ߩℂ↱ޕߛᣣᧄ߽ߢኈེߦㆡߚߒ᧚ᢱ

㧔Ბ߿࡞ࡏෘ⚕㧕߇ 80 ᐕઍᓟඨࢃߦ․⒳⚕ߢຠൻߐ

߿㧘࿖┙࿖ળ࿑ᦠ㙚ޕߚߞ߹㜞߇ዉᯏㆇߢߣߎߚࠇ

࿖┙ᢥᦠ㙚ߪߢ㧘ᐕ㑆ᢙ⊖㨪ᢙජߩⷙᮨߥ߹ߑ߹ߐߢ

⼔ኈེ߇ዉޕࠆߡߞߥߦߢ߹ࠆࠇߐ 
੍㒐⊛ሽᚻᒰߩߡᓟߩᄢߥ߈⺖㗴ߪ㧘ᦠᐶ߿▤ᐶ

▤ߩḨᐲ߿ᐲ߽᷷ߢ߹ࠇߎޕ߁ࠈߛ⼔ࠆࠃߦⅣႺᓮߩ

ℂ㧘ߪࠆᄢ᳇ᷡߩᵺൻ╬ߩ⼔߇ⴕ߇ߚ߈ߡࠇࠊ㧘㉄

ൻߣ㉄ᕈൻ߳ߩⓍᭂ⊛ߥኻ╷ߡߒߣᵈ⋡߇ߩࠆߡࠇߐ

2007ޕࠆߢⶄวߩߣ⟎⣕㉄ᕈൻಣߌࠊࠅߣ㧘ޠૐ᷷ᦠᐶޟ
ᐕߢࡦࠥࡂࡦࡍࠦߦ㐿ߚࠇߐ▤ⅣႺߦ㑐ࡦࠦࠆߔ

ࡉࠗࠞࠕ࿑ᦠ㙚ඳ‛㙚ߥਥⷐߩᎺ᰷ߪߢࠬࡦࠔࡈ

ߩ࠻ࠢࠚࠫࡠࡊห⎇ⓥߩ 1 ߟ PaperTreat ⊑߇ᚑᨐߩ
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