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 ․㓸㧦⾗ᢱ଻ሽ㧦ߩࠕࠖ࠺ࡔഠൻߣኻ╷ 

UDC 02㧦000.000㧦000.000 

ㄭઍߩ⚕ᇦ૕⸥㍳⾗ᢱߩ଻ሽୃᓳᛛⴚ 
 

ᧁㇱ� ᔀ㧖�

 
� ㄭઍࠍ⚕ߩᇦ૕ߚߒߣ⸥㍳‛ߪ㉄ᕈൻ㧘㉄ൻ╬ߩൻቇ⊛ߥේ࿃ࠅ߅ߡߓ↢߇ߺ்޿ߒ⪺ࠅࠃߦ㧘࿑ᦠ㙚ߦࡉࠗࠞ࡯ࠕ߿ᚲ⬿ࠆ޿ߡࠇߐ⤘

ᄢߥᦠ☋߿ᢥᦠߩᄙ߇ߊ㧘೑↪޿ߥ߈ߢ⁁ᘒޕࠆ޿ߡߞߥߦᧄⓂߚߒ߁ߎߪߢ⚕ᇦ૕⸥㍳⾗ᢱߩഠൻߒ⺑⸂ࠍࡓ࠭࠾ࠞࡔ㧘⃻Ბ㓏ߩߢ⃻‛

࡮ࡉࠖ࠹ࡦࡌ࡝ࡊࠆߖߐఝవࠍߣߎ޿ߥߖ߹㧘்ߣࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑߚߒߦ⽎ኻࠍᢱ⾗ߩߡߒߣ⟲ߦ․଻ሽୃᓳᛛⴚ㧘ߚߒߦ⽎ኻࠍ

 ޕࠆߔ␜ឭࠍ╷ᣇߥ⊛ലᨐߟ߆⊛ℂ⺰ߩ㓙ࠆߔዉ౉߇╬࿑ᦠ㙚ࠍᛛⴚߚߒ߁ߎ㧘ߦ߽ߣߣࠆߔ᭎ⷰࠍᛛⴚߩࡦ࡚ࠪ࡯ࡌࠨࡦࠦ
 㧘଻▤ⅣႺߡ㧘੍㒐⊛଻ሽᚻᒰࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑ㧦⾗ᢱ଻ሽ㧘㉄ᕈ⚕㧘㉄ᕈൻ㧘㉄ൻ㧘࠼࡯ࡢ࡯ࠠ
 

 ޿ߥߪߢ㗴⺖ߩᛛⴚߪ㧙⾗ᢱ଻ሽ໧㗴ߦ߼ߓߪ

࿑ᦠ㙚ߦࡉࠗࠞ࡯ࠕ߿ᚲ⬿ࠆࠇߐ⚕ᇦ૕⾗ᢱ㧘ߌࠊࠅߣ

ㄭઍߩ⾗ᢱࠍ㧘⃻‛ߡߒߣ଻ሽୃᓳߩ߼ߚࠆߔᛛⴚޟࠍᴦ

ߩޠࠆ߃឵ࠅขޟޠߋ㒐ޟޠߔ 3 ⺑᭎ߡߌಽߦࡊ࡯࡞ࠣߩߟ

ޘ㧔୘ࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑ㧘ߡߖࠊวߺ⚵ࠍࠄࠇߎ㧘ߒ

଻ሽୃߚߒߦ⽎ኻࠍ૕ోࡦ࡚ࠪࠢ࡟㧘ࠦߊߥߪߢߦᢱ⾗ߩ

ᓳಣ⟎㧕ࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࡉࠖ࠹ࡦࡌ࡝ࡊߣ㧔੍㒐⊛଻

ሽᚻᒰߡ㧕ߡߒߣലᨐ⊛ߦዉ౉ߊ޿ߡߒ㆏╭ࠍឭ␜ޕ޿ߚߒ 
ᦨೋߦ㧘࿑ᦠ㙚߇ࡉࠗࠞ࡯ࠕ߿଻ሽୃᓳᛛⴚࠍዉ౉ࠆߔ

㓙ߦ⇐ᗧޕߔ⸤ࠍߣߎ߈ߴߊ߅ߡߒ৻ญߣ߁⸒ߦ㧘࿑ᦠ㙚

ߊߥߪߢ㗴⺖ߩᛛⴚߪᢱ଻ሽ໧㗴⾗ࠆ߃ᛴ߇ࡉࠗࠞ࡯ࠕ߿

᡽╷ߩ⺖㗴ࠆ޽ߢ㧘ޕߛߣߎ߁޿ߣ࿑ᦠ㙚╬ߩ⾗ᢱ଻ሽߩ

ᬺോߪߣ⥄㙚ߩࡦ࡚ࠪࠢ࡟ࠦߩ⁁ᘒࠍᛠីߒ㧘⁁ᘒߩᡷༀ

↪ㆡߩߘ㧘ࠅ⍮ࠍ߆ࠆ޽߇ㆬᛯ⢇ߥ⊛ᛛⴚߥ߁ࠃߩߤߪߦ

㧘ߒḰ஻ߦߢ߹ߟ޿㧘޿ࠄߋߩߤ㧘ࠍຬੱ߿▚੍ߩ߼ߚߩ

ㆡ↪ߒ㧘ㅴౕߺวࠍ▤ℂߒ㧘ᤨߦ⷗⋥ߒ㧘⸘↹⊛߇ߟߟߦ

ߋߔޕࠆ޽ߢ᡽╷⺖㗴ߩߡߒߣ㧘㙚߁޿ߣ߆ࠆߔ㆐ᚑߊߥ

߁ࠃߩ߽ߤ⑳㧘ࠅ޽ߢ઀੐ߩ࠻ࠬࡆࠠ࡯ࠕ߿࿑ᦠ㙚ຬߡࠇ

ࠗࠞ࡯ࠕ߿࿑ᦠ㙚ቇޕ޿ߥߪߢ઀੐ߩ஥ࠆߔ↪ㆡࠍᛛⴚߥ

ߒߣ㧔preservation administration㧕ޠ଻ሽ▤ℂޟߢቇࡉ

㧘ߪߢᧄ․㓸ߦߣߎߥ޿ᐘޕࠆ޽ߢࠇߘ߇ോᬺࠆࠇߐ␜ߡ

ዊፉ⺰ᢥ߇࿑ᦠ㙚ߩ஥ߢߩࠆ޿ߡࠇ⸄ߡ޿ߟߦࠇߎࠄ߆⹦

ࠞ࡯ࠕ߿࿑ᦠ㙚ߪᢿਥ૕್ߩ㧘ᛛⴚዉ౉ߪ㧘ⷐ߇޿ߥߒ⺑

ᚻഥߩᢿ್ߩߘ㧘ߪᛛⴚ⠪߽ߤ⑳㧘ࠅ޽ߢߣߎ߁޿ߣࡉࠗ

 ޕ޿ߥ߉ㆊߦࠆߔឭଏࠍᛛⴚࠆࠇࠄ߼㧘᳞ߒࠍߌ

1㧚ޟᴦޠߔᛛⴚ 

⾗ߛࠎ்߇ੱߩߤࠎߣ߶㧘ߣ߁޿ߣޠ⟎଻ሽಣߩᢱ߳⾗ޟ

ᢱࠍᴦߣߎߔ㧘ୃᓳߕ߹ࠍߣߎࠆߔᕁ޿ᶋ1947ޕࠆߴ߆
ᐕߦ⊒⷗ޡߚࠇߐᱫᶏ౮ᧄߪޢ⡛ᦠ⠨ฎቇࠆߌ߅ߦᦨ߽㊀

ⷐߥ⊒⷗߇ࠆ޿ߡࠇࠊ⸒ߣ㧘⷗ߩ⊹ߚߞ߆ߟᏎ‛ߦ㧘߈޽

⵾૞ᒰߦ߆ࠄ 㧔ᤨ߶߷ੑජᐕ೨㧕㧘ᰳ ៊ㇱୃࠍᓳߣߚߒᕁࠊ

ࠊߥߔಣ⟎㧘ޠߔᴦޟࠍᢱ⾗ߛࠎ்ޕ߁޿ߣࠆ޽߇〕ࠆࠇ

ߒ಴ߺ↢ࠍ‛㍳⸤߇㧘ੱ㑆ࠇߥ⇣ߪ‛⽎㧘ኻߪ⟎ᓳಣୃߜ

ᇦ૕⸥㍳⚕ޕߚ߈ߡࠇࠊⴕߕࠄࠊ㧘ᄌߢ߹⃻࿷ࠄ߆߈ߣߚ

⾗ᢱ߽ߡ޿߅ߦ㧘ห᭽ߪߢߎߎޕࠆ޽ߢ╩⠪ߩዻࠆߔᎿᚱ

ߦන◲ࠍᛛⴚߔᴦߚߒߦ⽎ኻࠍㄭ਎ᢥᦠߩ㧘ౠሶᒻᘒߩߢ

㧖ߴ߈� �ࠆ߅ߣ  ᢱ଻ሽེ᧚⾗ࢄ
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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࡮♮⯻࡮Ⴒ᜿ߩߢᘒ⁁ߚ޿㧘ੇࠆࠇࠊ⸒ߣࠣ

ᳪ߇ߒߣ⪬ࠇᣉޕࠆࠇߐ૞ᬺో૕ߩਛ߽ߢᦨ߽ᤨ㑆ࠍⷐߔ

 ޕࠆ޽ߢᎿ⒟ࠆ
ᰴߩ⚕ߦਛߩᳪߣࠇ㧘⚻ᐕࠅࠃߦ⚕ਛߦ⫾Ⓧߚࠇߐนṁ

ᕈߩ㉄ൻ‛߿㉄ᕈൻ‛ࠍ㒰߼ߚߊ㧘⚕ࠍᵞ߁㧔᳓ᕈᵞᵺಣ

⟎㧕ߡߒߘޕ㧘ᧄ᧪ਂᄦߥ๺⚕⾗ᢱ߽ߡߞ޽ߢ㧘ᄢ᳇ਛߩ㉄

⸂ಽߩ⛽❪ࠆࠃߦ⚛㉂ߔ಴ߺ↢߇ࡆ㧘ࠞࠅߚ޿ߡߒๆ෼ࠍ

⣕㉄ᕈൻಣߩߢ㧘᳓ᕈߪߦߩ߽ࠆ޿ߡߞߥߊ㜞߇㉄ᕈᐲߢ

㉄߻ẜߊᅏᷓߩ⚕㧘޿ߥߖߛ޿ᵞߪߢᵞᵺޕࠆࠇߐᣉ߇⟎

ᕈൻ‛ߢ࡝ࠞ࡞ࠕࠍਛ๺ࠆߔಣ⟎ޕࠆ޽ߢᵞᵺߣ⣕㉄ᕈൻ

㧘ࠅ޽ߢᎿ⒟ߥᦨ߽㊀ⷐߪߢᓳୃߩᢱ⾗ߚߒߣᇦ૕ࠍ⚕ߪ

ᦨ⚳⊛ߥ઀਄ࠅ߇㧔‛ℂ⊛ߦ߽ߣߣࠇߘߥൻቇ⊛ߥᗧ๧ߢ

߽㧕ߩༀߒᖡࠍߒ᳿ቯޕߊ޿ߡߒ 

ᰴߚߒ៊ᰳࠅࠃߦࡆࠞ߿⯻ߦㇱಽߩ‛ℂ⊛ߥ⵬Ⴏ߇ⴕࠊ

૶ࠄ߆ᤄߪᛛⴚࠆߔߜ⴫ᛂ߫ࠄߥᔅⷐߡߒߘ㧘ߜⵣᛂޕࠆࠇ

㧘ᰳߒ↪ᔕࠍේℂߩ߈㧘⚕ṯ߇ߚ߈ߡࠇࠊ ៊ㇱߩ⚕ߌߛߦ❫

ࠠ࡮ࡈ࡯࡝ࠆߔ⵬Ⴏߢࠎㄟߒᵹࠍ⛽ ᛛⴚ߁޿ߣࠣࡦࠖ࠹ࠬࡖ

߇ 1980 ᐕઍᧃߦᶏᄖࠄ߆ᣣᧄ߳ዉ౉ࠇߐ㧘ฦᎿᚱ߳ߩዉ౉

 ޕࠆ޿ߡࠇߐ✵วℂൻ㧘ᵞߦᩰᲑߪ㧘⵬Ⴏ૞ᬺߺㅴ߇

ߓ✄㧘ౣ߮ߪ⪲Ფߚ߃⚳ࠍ⟎ℂ⊛ಣ‛࡮⊛ൻቇߡߒ߁ߎ

 ޕࠆࠇߐᓳరߦౠሶᒻᘒࠇߐࠊࠊ޽

࿑ 3� ᳓ᕈᵞᵺߣ⣕㉄ᕈൻ 

࿑ 4� ⵣᛂߜ 

࿑ 5�  ࠣࡦࠖ࠹ࠬࡖࠠ࡮ࡈ࡯࡝

࿑ 6�  ࠣࡦࠖ࠹ࠬࡖࠠ࡮ࡈ࡯࡝

࿑ 7� ಣ⟎೨ 



ᖱႎߩ⑼ቇߣᛛⴚ� 60 Ꮞ 2 ภ㧔2010㧕 ̆ 63 ̆ 

ᬻ࡮㓵⊹࡮ਃୀ⚕ࠍၮ᧚ߒߣ㧘აࠍਥࠫ࡯ࡔࠗߥ᧚ᢱߦ

߁ࠈߛ޿ߥ߽ߊߒ⃟ࠅ߅ߡࠇࠊⴕࠄ߆ᤄߪᓳୃߩᢱ⾗ߚߒ

⟎ಣߥ⊛ൻቇ߁޿ߣ⣕㉄ᕈൻߣᵞᵺߚߒ㧘ᔀᐩ߇ 1)㧘ߒߘ

ߥ⊛ℂ‛߁޿ߣ⵬Ⴏ៊ᰳࠆࠃߦࠣࡦࠖ࠹ࠬࡖࠠ࡮ࡈ࡯࡝ߡ

ಣ⟎2)ߪ㧘ᣣᧄߎߎߪߢ 20 ᐕߩ޿ࠄߋ㑆ߦታ↪ൻߚࠇߐᣂ

 ޕࠆ޽ߢᛛⴚߥ⊛㧘ലᨐ޿ߒ

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⋧ᚻࠆ޿ߡߒߦ࿑ᦠ

㙚ຬ߫ࠄߥ࠻ࠬࡆࠠ࡯ࠕ߿りߦᴃߡߺᗵޕ߁ࠈߛࠆߓ⾗ᢱ

ࠈߜ߽ߪߢ໧㗴ߩߌߛᣣᧄߪࠇߎ̖ߊ޿ߡߒഠൻߦᕆㅦ߇

20ޕ޿ߥ㧘ࠎ ਎♿ߩᧃߦ਎⇇ਛߩ࿑ᦠ㙚ߪࡉࠗࠞ࡯ࠕ߿⥄

㙚߇ᛴࠆ߃⚕ᇦ૕⾗ᢱ߇ᄢⷙᮨߥഠൻߎࠆ޿ߡࠇߐࠄߐߦ

ߌࠊࠅߣޕࠆߔⷡ⥄ࠍߣ 1850 ᐕઍએ㒠ߦ૞ߚࠇࠄ⚕ᇦ૕

⾗ᢱߩᄙ߇ߊ㧘⥄ߺ↢߇ࠄ಴ߔ㉄ࠍࠄ⥄ࠅࠃߦଚ㘩߇߿ߒ

ࡦ࡚ࠪࠢ࡟ࠦߦᄾᯏࠍ㉄ᕈ⚕໧㗴ߩߎޕ̖ߊ޿ߡߒ፣უߡ

ߚࠇߐ㧘ᳪᨴߦࠄߐߪ࠻ࠬࡆࠠ࡯ࠕ߿࿑ᦠ㙚ຬߚߒ⋤⷗ࠍ

ᄢ᳇ࠆࠃߦᄖ஥ߩ⚕ߩࠄ߆ഠൻ߿㧘⚕ᇦ૕ߩ਄ߢᖱႎࠍᒻ

ᚑࠫ࡯ࡔࠗߩ╬ࠢࡦࠗࠆ޿ߡߒ᧚ᢱ߽⶚⦡ߒ㧘ᖱႎ߇ᶖṌ

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

⾗ᢱޕ㉄⚛ߣశߦᒙ޿⦡᧚߇૶ߩࠄࠇߎߚࠇࠊ⾗ᢱߪ㧘ၮ

᧚ߩ⚕ߩߡߒߣഠൻએ೨ߦ㧘⚕ߩ਄߇ࠢࡦࠗߩ㧘ߜࠊߥߔ

ᖱႎ߇ߩ߽ߩߘᶖṌࠆ޿ߡߒߣ߁ࠃߒ ⶚޿ߒỗߦࠄߐޕ(3

ޕ߁ࠈߛᗵᾲ⚕⾗ᢱ߇ߩ޿㜞߇ᕆᕈ✕ߩ㧘ᢇഥࠇࠊ⥰⷗ߦ⦡

ᖱႎߤࠎߣ߶߇ᶖࠆ޽ߟߟ߃ᗵᾲ⚕౏ᢥᦠ߇ᄢ㊂ޕࠆ޽ߦ 
ㄭઍࠆ߃ᛴ߇࿑ᦠ㙚ޕ޿ߥߪߢߌߛᢥᦠߪ㧘੐ࠎࠈߜ߽

଻᦭߇࿑ᦠ㙚ߪ㉄ᕈ⚕໧㗴߽ߘ߽ߘޕࠆ޽ߢᦠ☋߽ห᭽ߩ

߽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߇ഠൻࠆ޿ߡߒ ᧄᢥߩ☋ᦠߪ㉄ᕈ⚕໧㗴ߦࠄߐޕ(4

ᓽ⽎ߦߓ✄✢㧘ήߪᄌൻߩ⵾ᧄᛛⴚߩ㧘⃻ઍ߇ߛ໧㗴ߩ⚕

⾗޿ߥ߃޿߆ߒߣ⣀ᒙߪߡߒߣ㧘࿑ᦠ㙚⾗ᢱߥ߁ࠃࠆࠇߐ

ᢱߺ↢ࠍ಴ޕࠆ޿ߡߒ 
ᣂ⡞⾗ᢱ߽ห᭽ߒ߆ߒޕ㧘ޟᣂ⡞⚕ਛߩᢜߪޠ㉄ߪߢߌߛ

ᧁ᧚ᚑಽߦ߽ߣߣࠬ࡯ࡠ࡞࠮ޕࠆࠇ߹฽߽ࡦ࠾ࠣ࡝ޕ޿ߥ

ߩ 1 ℂ‛ߣ⦡ᄌߦߋߔ㧘ߊᒙߦశߣ㉄ߪࡦ࠾ࠣ࡝ࠆ޽ߢߟ

ࠆ⸂߫ࠇ⷗ࠍᣂ⡞޿ฎߩਛߩᦠᐶޕࠆߖߐߓ↢ࠍഠൻߥ⊛

ࠆߓᗵߣࠆ౉ߦᦠᐶߚࠇࠄ߼෼߇ᣂ⡞߿☋ᦠ޿ฎޕ߁ࠈߛ

ߣࠆ⚻ࠍᤨ߇⚕ࠆ޽ߢ‛᦭ᯏߪࠇ޽ޕ޿⥇޿߬ߞ㉄↞ߩ޽

⠧ൻߒ㧘ಽ⸃ޟࠆߔ⊑ߦ߈ߣࠆߔ⠧ൻ⥇ߢޠ㧘ฦ⒳ߩ VOC
㧔ើ⊒ᕈ᦭ᯏൻว‛㧕ࠄ߆ᚑޕࠆ޿ߡߞ┙ࠅᤓᐕ㧔2009 ᐕ㧕㧘

⧷࿖࿑ᦠ㙚ߢ㐿௅ߚࠇߐ⾗ᢱ଻ሽߩ࿖㓙⎇ⓥ㓸ળߪߢ㧘ห

࿑ᦠ㙚ߩ⎇ⓥ⠪ࠅࠃߦᰴߥ߁ࠃߩ⊒⴫߇ⴕޕ(5ߚࠇࠊ 

ᦚߊ㧘⧷࿖࿑ᦠ㙚ߩᣂ⡞⾗ᢱࠍਗߣࠆߴ᫜㐳ߡߒߦ

33km㧘㊀㊂ߪ 5,300t,ࠄ߆ߎߘᐕ㑆 1.4t ߩ VOC ߐ᡼಴߇

ߪߦࠆߔ᡼ᢔߡో߇ࠇߎ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⃻ࠅ޽ߢ㍳⾗ᢱ⸤߇ࠇߘ㧘ߒ߆ߒޕ޿ߥࠇࠄߌ

዁᧪߽೑↪น⢻ߥ⁁ᘒߢሽ࿷߇ߛߩ޿ߚߖߐ㧘໧㗴ࠆ޽߇

ഠൻ㧔degradationߪ㧘⠧ൻࠄߚߞߥߣ ߪߚ߹ decay㧕ߣ

ߔࠅߚߒ㧘ᴦࠅߛ޿㒐ࠍഠൻޕࠆࠇࠄ߃឵߈⟎ߦ⪲⸒߁޿

 ޕ޿ߥࠄߥ߫ࠇߌߥ߃⠨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ಽࠍ฽ߦߤߥࠢࡦࠗ߻฽

㧔଀㧦㤛⾰‛ࠆࠇߐᚑ↢޿߇ߚߒߦߊ޿ߡߒ㧕㧘ഠൻࠆࠇ߹

ൻߩ⊒⦡࿅㧕ࠅ޽߇㧘߇ࠇߘౝㇱ⊛ߥ፣უࠍᒁ߈⿠ߣߔߎ

㧘VOCߦ߽ߣ Ḩ߿ᐲ᷷ߩ㧘଻▤ⅣႺࠇߐ᡼ᢔߦᄖㇱߡߒߣ

ᐲ㧘శ㧘ᄢ᳇ᳪᨴ‛╬ߡߒࠢࡦ࡝ߣ㧘⚕ᇦ૕ߦๆ෼ࠇߐ㧘

ౣ߮ౝㇱⷐ࿃ߡߒߣ௛ࠇߎޕࠆ޽ߢࡓ࠭࠾ࠞࡔ߁޿ߣ̖ߊ

ޕߊ޿ߡߒㅴⴕߦࠬ࡟࠼ࡦࠛࠄ߇ߥ߈ឬࠍ౞ߦ߁ࠃߩ࿑ߪ

ߡߌ⛯߃㧘⃻࿷߽Ⴧࠅ޽ߢᄢ⤘ߪ㊂ߩᇦ૕⾗ᢱ⚕ߚߒ߁ߎ

 ޕࠆ޿
� ↪೑ߩ᧪ᧂߣ㧘⃻࿷ߒ଻ሽߡߒߣ‛⃻ࠍᢱ⾗ߥ߁ࠃߩߎ

࿑ 8� ಣ⟎ᓟ 

࿑ 9� ⧷࿖࿑ᦠ㙚ߩᣂ⡞⾗ᢱߩ⃻⁁ 
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⠪ߦ߼ߚߩឭଏࠆߔᣇᴺ߆߁ࠈߛߩࠆ޽ߪ㧫� ⏕ታ߃⸒ߦ

ߩᢱ⾗ࠄࠇߎ㧘ߪߩࠆ 1 ߟ 1 㧘1ߦߟ ޠߔᴦޟߚߒ⺑᭎ߢ┨

ಣ⟎ࠍᣉߪߣߎߊ޿ߡߒਇน⢻ߣߚޕߛߣߎ߁޿ߣࠆ޽ߢ

࡯ࡢࡄࡦࡑߣ㧘ᤨ㑆߽ߡߒߣߚ߃૶߇▚੍ߦ߁ࠃߩḡ᳓߃

 ޕ޿ߥࠇߐఝవߪㆬᛯ⢇߁޿ߣ㧘ୃᓳ߫ࠇ߃⠨ࠍ
߇ࡉࠗࠞ࡯ࠕ߿㧘࿑ᦠ㙚ߦ߼ߚߩ᳿⸂ߩ໧㗴ߥ࿎㔍ߩߎ

ㆬᛯߚߒᣇ╷̖ᛛⴚ⊛ߥᚢ⇛߇̖߇޿ࠃ߽ߡߞ޿ߣ 2 ޽ߟ

1ޕࠆ 㧔mass conservation㧕ࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑ㧘ߪߟ
ߔᢇ಴ߡ߃ᝒߢᢱන૏⾗ߩޘ୘ࠍ㧘⾗ᢱߜࠊߥߔዉ౉㧘ߩ

߃ᝒߡߒߣ૕ోࡦ࡚ࠪࠢ࡟㧘ࠦߡߒߣࠬࡑ㧘ߊߥߪߢߩࠆ

߁߽ޕࠆ޽ߢ╷ᣇࠆߔᢇ಴ߡ 1 ߎߔᴦࠍᢱ⾗ߛࠎ㧘்ߪߟ

ࠅࠃ≯㧘ᴦߋ㒐ߦ߁ࠃ޿ߥ߹㧘்ߊߥߪߢߩࠆߔఝవࠍߣ

੍߽㒐ࠍఝవࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࡉࠖ࠹ࡦࡌ࡝ࡊࠆߖߐ

㧔preventive conservation㧕㧘ᣣᧄ⺆੍ޟߪߢ㒐⊛଻ሽᚻᒰ

 ޕ(6ࠆ޽ߢ╷ᣇࠆࠇࠊ޿ߣޠߡ

4㧚ߩࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑᛛⴚ 

ᓴⅣ࿑ߚߒ␜ߦഠൻේ࿃ߜ߁ߩ㧘ኻ╷ߩ⋡ಣ޿ߡ޿ߟ߇

ࠆ ߩ ㉄߇ ᕈൻ ߢ ࠆ޽ ᛛޕ ⴚ ߥ⊛ ኻ╷ ߪ ⣕㉄ ᕈൻ

㧔deacidification㧕ߣ๭߽߫ࠇߘޕࠆࠇ㧘1950 ᐕઍߦ㐿⊒

⣕㉄ᕈߥ⊛ຠᢱℂ৻ߩዋ㊂⾗ᢱ߳ߚ߈ߡࠇࠊ㧘એ᧪૶ࠇߐ

ൻಣ⟎㧔1 ㉄ᕈࠆߔሽ࿷ߡߒߣࠬࡑ㧘ߊߥߪߢෳᾖ㧕ࠍ┨

⚕⾗ᢱ߳ߩᄢ㊂⣕㉄ᕈൻಣ⟎1980ޕࠆ޽ߢ ᐕઍࠄ߆਎⇇⊛

ߚ߈ߡࠇࠄ߼ㅴ߇ታ↪ൻߣ⊑㐿ߥ ↪ታߢᣣᧄߪߢߎߎޕ(7

ൻࠆ޿ߡࠇߐ 2 ߩࠣࡦ࡝ࠗࠔࡈᣣᧄࢃᣇᴺ㧘ߩߟ DAE㧔࠼

ࠛ࡮ࠕ࠾ࡕࡦࠕࠗ࡜ 㧕N࠼ࠗࠨࠠࠝࡦ࡟࠴ ࡯ࡌࠩ࡝ࡊࢃ㧘ߣ

ࠆࠃߦࡦࡄࡖࠫ࡮࠭࡯ࠫࡠࡁࠢ࠹࡮ࡦ࡚ࠪ Bookkeeper ᴺ

 ޕࠆࠇ⸄ߡ޿ߟߦ
DAE ᴺߪᄢࠬࠟߥ߈㊍ߩਛߦ㉄ᕈ⚕⾗ᢱࠍ౉ߡࠇ㧘࡜࠼

ਛ๺ࠍ㧘㉄ߺㄟߒᵹࠍ࠼ࠗࠨࠠࠝࡦ࡟࠴ࠛߣࠕ࠾ࡕࡦࠕࠗ

ᱷߦਛ⚕ࠍࡦࡒࠕ࡞࡯ࡁ࠲ࠛ࡝࠻ߩ‛㧘ൻวߦ߽ߣߣࠆߔ

ߣ࿖↥ᛛⴚޕࠆ޽ߢᣇᴺ߁޿ߣ㧕ࠔࡈ࠶ࡃ࡮࡝ࠞ࡞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࠶ࡃߣᱷ߁޿ߣߔᣇᴺ1995ޕߛ ᐕ࡝ࡔࠕߩ

ⓥ⎇ߩ࠳࠽ࠞ߿☨㧘ోߦࠅಾ⊹ࠍ↪ណߩߢળ࿑ᦠ㙚⼏ߩࠞ

࿑ᦠ㙚ߢታ❣ࠍᓧߡ㧘᰷Ꮊ࠳ࡦ࡜߽ࠝߢ㧘࠼ࡦ࡜࡯ࡐ㧘ࡈ

ណ↪㧘2008߇࿖┙ᯏ㑐ߩࠬࡦ࡜ ᐕߪߦᣣᧄࠍ࠻ࡦ࡜ࡊߦ⸳

 ޕࠆ޽ߢ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ޟࠆࠃߦലᨐޟߣޠ቟ోᕈޠ

2010ޕࠆ޽ߢᩏ⺞ߩ ᐕᐲ੍ߦቯࠆ޿ߡࠇߐ⚿ᨐߩ౏⴫߇ᓙ

ߊߥ㧘ዋߪߡ޿ߟߦ㧘ᄢ㊂⣕㉄ᕈൻࠈߒߦࠇߕ޿ޕࠆࠇߚ

 ޕ߁ࠈߛ޿ࠃߡ߃⠨ߣߚ޿ߟߪಣ⋠ߥ⊛ᛛⴚ߽ߣ
߁߽ 1 ࠦ࡮ࠬࡑߩ߳ޠ㉄ൻޟࠆ޽ߢഠൻⷐ࿃ߥ߈ᄢߩߟ

߽ߘ߽ߘޕߛ࿎㔍߽ࠅࠃޠ㉄ᕈൻޟ㧘ኻߪࡦ࡚ࠪ࡯ࡌࠨࡦ

㉄ൻࠍᱛࠆ߼ᛛⴚߪ㧘㋕ಽߩ౉ߩࠢࡦࠗߚߞ὾ߩ߳ߌኻಣ

㧘ᣣߪ㧔iron�gall ink㧕ࠢࡦᴚ㘩ሶࠗޕߚߒ႐⊓ߡߒߣ╷

ᧄߩაߦ߁ࠃߩ㧘⷏ᵗߪߢශ೚ᛛⴚ߇಴ߜ߽ߪߢ߹ࠆߊߡ

߈ߡࠇࠊ૶ߡߒߣᦠ౮᧚ᢱߩᢥᦠߩᓟ߽㧘᥉ㅢߩߘ㧘ࠎࠈ

㧔⊹⚕㧕࠻ࡦࡔ࠴࡯ࡄߩ㧘⚕એ೨ߊߥߪߢߌߛ⚕߽ࠇߘޕߚ

ᭉ⼆㧘ࠗߩࡂ࠶ࡃឬ㧘⚛ߩ࠻ࡦ࡜ࡉࡦ࡟ޕࠆ޽ߢ߁ߘ߽ߢ

ߦⵍኂߌ὾ࠢࡦࠗ߇ࠄࠇߎ̖⸤ᣣߩࡎ࠶ᚨᦛ㧘ࠧߩࡦ࠮ࡊ

⷗⥰ޕࠆ޿ߡࠇࠊᣣᧄߪߢ㧘⷏ᵗ߶ߩߤ㊂⊛ߥⵍኂߥߪߢ

ޕࠆ޿ߡ߈ߡࠇࠊ૶ߦ᥉ㅢߪߦ‛ᦠ౮ߩ㧘᣿ᴦએ㒠ߩߩ߽޿

㧘߇ࠆࠇࠊ⸒ߣ⟎᛫㉄ൻ㧔antioxidation㧕ಣߪ⟎ಣߩ߳ࠇߎ

⃻࿷ߩ࠳ࡦ࡜ࠝߪߢᢥൻ⽷⎇ⓥᚲ߇㐿⊒ߚߒ᳓ᕈಣ⟎߇਎

⇇ਛߩᎿᚱߢ૶ࠆ޿ߡࠇࠊ ࠖࡧߩߢᎿᚱߩ⠪╩ߪએਅޕ(8

 ޕࠆ޽ߢಣ⟎଀ߩ߳⚕ᚻߩࠧ࡯࡙࡮࡞࠻ࠢ

ᚻ૞߽ࠇߎ㧘߇ߛߩ߽ߩߘ⟎᛫㉄ൻಣߪ╷ኻߌ὾ࠢࡦࠗ

↪㧘ㆡࠅ޽ߢຠᢱℂ৻ࠈߎߣߩห᭽㧘੹ߣ⣕㉄ᕈൻߩߢᬺ

㉄ߩᢱ⾗ࠆ޿ߡߞߥߣ㧘⃻࿷ὶὐ߇ࠈߎߣޕࠆࠇߐ㒢ቯߪ

ൻഠൻߪ㧘ࠗࠢࡦ὾ߩ߳ߌኻಣߤߥ໧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⡞߫߃ߣߚޕࠆ޿ߡߓ↢

㉄ൻޕࠆ޽ߢᣂ⡞⾗ᢱߊߥߢߌߛ㧘ᤨࠆ޽ᦼߩ౏ᢥᦠߦᄙ

ᣇ㧘৻ޕࠆ޿ߡߒࠄߚ߽ࠍഠൻߥᄢ↟ߦඨ⚕⾗ᢱ⮝ߚࠇߐ↪

㉄⚛ߪᏱߦᦠᐶࠅ޽ߦ㧘ߡߞ߇ߚߒ㉄ൻߪᏱޕࠆ޿ߡߓ↢ߦ

ᄢ㊂ޕ߆ߩࠆ߈ߢߪߣߎࠆߔᛥ೙ߪ޿ࠆ޽㧘ࠆ߼ᱛࠍࠇߎ

⣕㉄ᕈൻᛛⴚ߈⛯ߦ㧘ᄢ㊂ߩ⾗ᢱࠍ᛫㉄ൻࠆߔᛛⴚߩ㐿⊒

 ޕࠆࠇߚᓙ߇
㉄ᕈൻߣ㉄ൻߊߒ⪺ࠅࠃߦ‛ℂ⊛ᒝᐲ߇ૐਅߦߩ߽ߚߒ

ߐ⊑㐿ߢౝᄖ߇㧘⚕ജᒝൻ㧔paper strengthening㧕ᛛⴚߪ

ߩࠆ޿ߡࠇࠊ૶ࠄ߆ߊᲧセ⊛ฎޕࠆ޿ߡࠇߐ㧘ታ↪ൻ߽ࠇ

ޕࠆ޽ߢ฽ᶐߩ㘃࡞࠹࡯ࠛ࡮ࠬ࡯ࡠ࡞࠮ߩ‛㧘ඨวᚑൻว߇

ᣂߪߢࠈߎߣ޿ߒ㧘㔚⏛ᵄߦ෻ᔕࠆߔൻว‛ߩ฽ᶐޕࠆ޽߇

ࠍ⚕㧘ߚ߹ 2 ᨎߦ೸ߩߘߢ޿㑆ߦ๺⚕ਂߥ߁ࠃߩᄦࠍ⚕ߥ

ᛛⴚ㧘ᭂ࠻࠶࡝ࡊࠬ࡮࡯ࡄ࡯ࡍߔᚯߦరߡߒ࠴࠶ࠗ࠼ࡦࠨ

ᛛⴚࠆߔߜ⴫ᛂࠅߥ߈޿ߦߜ߁޿ߥߐ߆ੇߡ޿ṯࠍ⚕޿⭯

↪ㆡߢ⟎ಣߩ⪲Ფ߽ࠇߕ޿㧘ߒ߆ߒޕ(9ࠆࠇࠄߍ᜼߇ޘ╬�

ࠨࡦࠦ࡮ࠬࡑߥ߁ࠃߩᄢ㊂⣕㉄ᕈൻᛛⴚޕࠆ޿ߡࠇࠄ㒢ߪ

 ޕࠆ޽ߢ໧⇼ߪ߆ࠆ౉ߦ߁ࠀߜ▸ߩࡦ࡚ࠪ࡯ࡌ

㧡㧚ޟᴦޟ߽ࠅࠃޠߔ㒐ࠦ࡮ࡉࠖ࠹ࡦࡌ࡝ࡊ̖ޠߋ

 ࡦ࡚ࠪ࡯ࡌࠨࡦ

৻ຠᢱℂ⊛ୃߥᓳಣ⟎ߦࡦ࡚ࠪ࡯ࡌࠨࡦࠦ࡮ࠬࡑࠈߒߦ

ߒ ࠈ 㧘ࡕ ߣࡁ ߒ ߩߡ ⾗ᢱ ߦ ኻߒ ⋤ߡ ធ ߥ⊛ ੺౉

㧔interventive㧕ಣ⟎ࠍᣉߪߢߣߎߔหߦࠇߎޕࠆ޽ߢߓኻ

ߦ੺౉ߩᦨዊ㒢ߪ޿ࠆ޽㧘ߕߖ੺౉ߪߦߩ߽ߩߘࡁࡕ㧘ߒ

⠨߁޿ߣ޿ߥߖߐ㧘ഠൻ޿ߥߍᐢࠍഠൻߦ㧘⃻⁁એ਄߼⇐

ࠦ࡮ࡉࠖ࠹ࡦࡌ࡝ࡊ߇ߩߚߒ႐⊓ߢᣇ߃ 㧔੍ࡦ࡚ࠪ࡯ࡌࠨࡦ

㒐⊛଻ሽᚻᒰߡ㧕ޕࠆ޽ߢ 
੍㒐⊛଻ሽᚻᒰߪ࠻ࡦࠗࡐߩߡ㧘⹣߹ߪࠈߎߣࠆ଻▤Ⅳ

Ⴚߩᡷༀߣࠆ߃ᝒߣߛℂ⸃2ޕ޿ߔ߿ߒ ߒ␜ߢᓴⅣ࿑ߩ┨

ޕࠆߔ▤଻ߢⅣႺਅߚߒ㧘቟ቯࠅ቞ࠍᢱ⾗ࠄ߆ഠൻⷐ࿃ߚ

ౕ૕⊛ߥᣇᴺࠣࡦࠪࠢࡏߪߡߒߣ㧔boxing㧕ޟޕࠆ޽߇ኈ

ེ౉߇ߩߔ⸶ߣޠࠇㆡᒰޕ߁ࠈߛ㐳ᦼ଻ሽᕈࠍᜬߟ᧚ᢱࠍ

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߁޿ߣࠆߥ߽ߦ೑ὐ70ޕࠆ޽߇ ᐕઍᧃࠞ࡝ࡔࠕߦ⼏ળ

࿑ᦠ㙚߇㐿⊒ߩߎߚߒᚻᴺߥ߹ߑ߹ߐߣኈེ10)ߪ㧘⃻‛ߣ

ᜬࠍഠൻ⾗ᢱߩᄢ㊂޿ߥࠄߥ߫ߨ߆޿ߡߒ଻ሽߊᧃ㐳ߡߒ

ຠ৻ޕߚߒዉ౉ߦ⊛Ⓧᭂ߇ࡉࠗࠞ࡯ࠕ߿࿑ᦠ㙚ߩ਎⇇ਛߟ

ᣇߥ⊛ലᨐߊዯߩ㧘ᚻߢࠅ߇቟਄߫ࠇߴᲧߦ⟎ಣߔᴦߟߕ

ᴺ߽ߣߎࠆ޽ߢ᥉෸ߩℂ↱ޕߛᣣᧄ߽ߢኈེߦㆡߚߒ᧚ᢱ

㧔Ბ߿࡞࡯ࡏෘ⚕㧕߇ 80 ᐕઍᓟඨࢃߦ․⒳⵾⚕ߢ໡ຠൻߐ

߿⃻࿷㧘࿖┙࿖ળ࿑ᦠ㙚ޕߚߞ߹㜞߇ዉ౉ᯏㆇߢߣߎߚࠇ

࿖┙౏ᢥᦠ㙚ߪߢ㧘ᐕ㑆ᢙ⊖㨪ᢙජߩⷙᮨߥ߹ߑ߹ߐߢ଻

⼔ኈེ߇ዉ౉ޕࠆ޿ߡߞߥߦߢ߹ࠆࠇߐ 
੍㒐⊛଻ሽᚻᒰߩߡ੹ᓟߩᄢߥ߈⺖㗴ߪ㧘ᦠᐶ߿଻▤ᐶ

▤ߩḨᐲ߿ᐲ߽᷷ߢ߹ࠇߎޕ߁ࠈߛ⼔଻ࠆࠃߦⅣႺ೙ᓮߩ

ℂ㧘ߪ޿ࠆ޽ᄢ᳇ᷡߩᵺൻ╬ߩ଻⼔߇ⴕ߇ߚ߈ߡࠇࠊ㧘㉄

ൻߣ㉄ᕈൻ߳ߩⓍᭂ⊛ߥኻ╷ߡߒߣᵈ⋡߇ߩࠆ޿ߡࠇߐ

2007ޕࠆ޽ߢⶄวߩߣ⟎⣕㉄ᕈൻಣߌࠊࠅߣ㧘ޠૐ᷷ᦠᐶޟ
ᐕߢࡦࠥ࡯ࡂࡦࡍࠦߦ㐿௅ߚࠇߐ଻▤ⅣႺߦ㑐ࡦࠦࠆߔ

ࡉࠗࠞ࡯ࠕ࡮࿑ᦠ㙚࡮ඳ‛㙚ߥਥⷐߩᎺ᰷ߪߢࠬࡦ࡟ࠔࡈ

ߩ࠻ࠢࠚࠫࡠࡊ౒ห⎇ⓥߩ 1 ߟ PaperTreat ⴫⊑߇ᚑᨐߩ

 ޕ(11ࠆ޽ߢ⺰⚿ߥ⊛ਛ㑆߇ਅ⴫ޕࠆ޿ߡࠇߐ

⣕㉄ᕈൻಣ⟎ߣ⚕ߚߒಣ⟎᷷ࠍ⚕޿ߥߒᐲࠆߥ⇣ߩⅣႺ

ਅ߈⟎ߦ㧘ߩߘᑧ๮ലᨐࠍᲧセޕࠆ޿ߡߒ⴫ߦ߁ࠃߔ␜߇

⣕㉄ᕈൻಣ⟎ߩߢലᨐߩะ਄߽㧘ૐ߽᷷ࠇߘߩߢ᣿ߛ߆ࠄ

ࠄߥߢૐ᷷㧔Strage 5͠㧕߽ߣߊߥߒࠍ⟎㧘⣕㉄ᕈൻಣ߇

߫㧘⣕㉄ᕈൻࠍߩ߽ߚߒ 20͠ⅣႺ߽ࠅࠃߊ⟎ߦᑧ๮ലᨐ߇

㜞߁޿ߣ޿㧘ᵈ⋡߈ߴߔ⚿ᨐߦࠄߐޕࠆ޿ߡࠇߐ␜߇㧘⣕

㉄ᕈൻߣૐ᷷଻▤ߺ⚵ࠍߣวߣࠆߖࠊ㘧べ⊛ߥലᨐ߇ᦼᓙ

ࡑߩ੹ᓟߪ೙ᓮߩ଻▤ⅣႺߩ╬ૐ᷷ൻޕࠆ޿ߡߒߣࠆ߈ߢ

ࠬ㧒ߥࡉࠖ࠹ࡦࡌ࡝ࡊኻ╷ߩ᳿߼ᚻߡߒߣᣣᧄߩߢขࠅ⚵

 ޕࠆ޽ߢᛛⴚ޿ߚߒᦼᓙࠍߺ

㧢㧚ޟᴦޟߣޠߔ㒐ޟࠍޠߋขߣޠࠆ߃឵ࠅⶄวߔ

 ࠆ

߈ߡߴㅀߡ޿ߟߦᛛⴚޠߋ㒐ޟߣᛛⴚޠߔᴦޟߢ߹ࠇߎ

߁㧘߽߇ߚ 1 ࠹ࡦࠦߜࠊߥߔઍᦧᛛⴚ㧘ߪᛛⴚߥᄢ੐ߩߟ

೨ߒዋޕࠆ޽ߢᛛⴚޠࠆ߃឵ࠅขޟߢࠕࠖ࠺ࡔߩ೎ࠍ࠷ࡦ

ᣇᴺߩ৻໑ߩ߼ߚޠࠆ߃឵ࠅขޟࠍේ‛⾗ᢱߩᄢ㊂ߪߢ߹

ࠆ޽ߢൻ࡞࠲ࠫ࠺ߪߢ⃻࿷ޕߚߞߛൻࡓ࡞ࠖࡈࡠࠢࠗࡑ߇

ኾ㐷ߩ⠪╩ߪൻ࡞࠲ࠫ࠺ߩ⃻‛⾗ᢱޕ޿ߥߚᓙࠍ⺰ߪߣߎ

ᄖߢߩߥ⹦⺑ߛߚޕ޿ߥ߈ߢ㧘࿑ᦠ㙚ࠇߎ߇ࡉࠗࠞ࡯ࠕ߿

ߎߪࠇߘޕ޿ߚ߈߅ߡߒ⸤ࠍߣߎߥ⢄ᔃߦ㓙ࠆߔዉ౉ࠍࠄ

ߩ 3 ዉ౉ߡߖࠊวߺ⚵㧘ߊߥߪߢߦ࡜ࡃ࡜ࡃ㧘ࠍᛛⴚߩߟ

࿑ 12�  ⟎᛫㉄ൻಣࠆࠃߦ೷࠻࡯࡟ࠠ

⴫ 1� ⣕㉄ᕈൻಣ⟎ࠍ⚕ߚߒૐ᷷଻▤ߚߒ႐วߩᑧ๮ലᨐ 



ᖱႎߩ⑼ቇߣᛛⴚ� 60 Ꮞ 2 ภ㧔2010㧕 ̆ 66 ̆ 

 ޕࠆ޽ߢߣߎࠆߔ
࿑ᦠ㙚⾗ᢱࡉࠗࠞ࡯ࠕߪ޿ࠆ޽⾗ᢱߩᄢඨߪ⃻‛ߥߪߢ

ᓳୃࠍࠇߘߢ↱ℂ߁޿ߣࠄ߆ࠆ޿ߢࠎ்ߪ޿ࠆ޽㧘߽ߣߊ

ᢱ⾗ޕࠆ߈ߢ߇ߣߎߔߚᨐࠍᓎഀߩߡߒߣ㧘⾗ᢱ߽ߣߕߖ

ᄢඨߩᢱ⾗ߡߒߘޕߛޠࡏࡦ࠽ߡࠇߐ↪೑ޟ߫߃޿ߦଶߪ

↪೑ߩߡߒߣ‛⃻ߡ޿ߢࠎ்߇ᢱ⾗ߩߘߒ㧘߽ߪ㑛ⷩ⠪ߩ

㧘ࡓ࡞ࠖࡈࡠࠢࠗࡑ߿࡯ࡇࠦ࠼࡯ࡂ㧘ઍᦧ‛㧔߽ߢ࿎㔍߇

ḩߦలಽߢ㧕࡞ࠗࠔࡈߚࠇߐൻ࡞࠲ࠫ࠺ߪߢ੹ᣣߪ޿ࠆ޽

㧘଻߽ߡߞ޽߇ߺ்ߩ㧘ᄙዋߚ߹ޕ޿ᄙ߇ᣇߩߣߎࠆߔ⿷

⼔ኈེߦ଻▤ߚࠇߐ⾗ᢱࠍৼካߦ㑛ⷩߢ߽ߣߎ߁ࠄ߽ߡߒ

ᣇᴺߩ㧘೎ߦߕߖᓳୃߡߌ߆ࠍ↪⾌ߦ㧘ήℂࠄ߆ߛޕࠆ߈

଻ሽኈߪ‛⃻ޕ߆߁ࠈߛ߁ߤࠄߚߞࠄ߽ߡߒ↪೑ࠍᢱ⾗ߢ

޽ߢ⊛ᷣ⚻߇ᣇߩߘ㧘ࠆߔ▤଻ߢⅣႺਅߥ቟ካߡࠇ౉ߦེ

ߢ߇ߣߎࠆߔଏߦߜߚੱߩߊᄙࠅࠃࠍᢱ⾗ߩߊᄙࠅࠃ㧘ࠅ

޿ߡߒᓧ⚊ߣߛࠅㅢߩߘߤ߶ࠆߥ㧘߫߃⸒߁ߎ㧘ߣޕࠆ߈

ੱߩࡉࠗࠞ࡯ࠕ߿࿑ᦠ㙚ߩ㧘ᣣᧄ߆ߗߥ㧘߇ߛߩࠆߌߛߚ

⠨߁޿ߣޠ⇟৻߇ᓳୃޟߪߦ߁ᢇࠍᢱ⾗ߛࠎ㧘்ߪߦߜߚ

 ޕࠆ޽ߊᩮᒝ߇ᣇ߃
ߦ߼ߚߩ↪㧘೑ࠍᢱ⾗ߛࠎ㧘்߇ࠆߥߦߒ㄰ࠅ➅㧘߇ߛ

଻ሽࠆߔᛛⴚୃߪᓳޟࠅ߹ߟᴦޠߔᛛⴚઁޕ޿ߥߪߢߌߛ

㧘⾗ᢱࠅ޽߇ᛛⴚޠߋ㒐ޟߡߒߘᛛⴚ㧘ޠࠆ߃឵ࠅขޟߦ

ߎ㧘ߡߓᔕߦ㗫ᐲߩ↪ଔ୯㧘೑ߩߡߒߣ‛ว㧘⃻ౕߺ்ߩ

ߩ 3 ߢ⢄ⷐ߽ࠅࠃߦߥ߇ߣߎࠆߔዉ౉ߡߒⶄวࠍᛛⴚߩߟ

 ޕෳᾖ㧕ࠍዊፉ⺰ᢥߩ㧔ᧄ․㓸ࠆ޽
ߦߺߥߜ 2 ߩ⚕ᗵᾲߡߒߘ㧘߈㧘㕍὾ ⫶⫨ߚߍ᜼ߢ┨

⾗ᢱߪ㧘ઁޟߦࠕࠖ࠺ࡔߩขߡޠ߃឵ࠅ㧘⃻‛ߪ੹એ਄ߩ

⶚⦡ޟࠍ㒐ߦ߼ߚޠߋ቟ካߥ଻▤ⅣႺߊ⟎ߦએᄖߦᚻߡߛ

 ޕ޿ߥߪ
ᦨᓟޟߩߎߦⶄวߥ⊛ޠዉ౉ߩታ〣⊛ߥᜰ㊎ࠍឭ␜ߚߒ

ߪℂᑼ⺰ߩએਅޕ޿ 1986 ᐕࠞ࡝ࡔࠕߦ࿖┙౏ᢥᦠ㙚20ޟ߇
ᐕ଻ሽ⸘↹ࠍޠᆎേࠆߔ㓙ߦ⚕ᇦ૕⸥㍳⾗ᢱ଻ሽᬺോߚߩ

 ޕ(12ࠆ޽ߢߩ߽ߚߍឝߡߒߣታ〣ᜰ㊎ߩ߼
 

 㧘߫ࠄߥࠆ޿ߢࠎ்߇ᢱ⾗ߒ߽
� �  㧘߫ࠄߥࠆࠇߐ↪೑ߦ❥㗫߇ᢱ⾗ߩߘߒ㧘߽ߡߒߘ
� � �  㧘߫ࠄߥࠆ޽߇⃻‛ଔ୯ߦᢱ⾗ߩߘߒ㧘߽ߡߒߘ

 㧘ࠅ૞ߊᣧߌߛࠆ߈ߢࠍ‛ⶄ⵾ߩᢱ⾗ߩߘ
� �  㧘ߒଏߦ೑↪⠪ࠍ‛ⶄ⵾ߩߘ
� � � �  㧘ࠇ౉ߦ଻⼔ኈེࠍ㧘ේ⾗ᢱߡߒߘ
� � � � �  ޕ޿ߐߥߺ⚵ࠍቯ੍߁ⴕࠍߡ㧘ୃᓳᚻᒰߡߒߘ
 

྾ඨ਎♿೨ߩߎߚࠇߐ␜ߦ⺰ℂᑼߡߒߘޟߩ㧘ේ⾗ᢱࠍ

଻⼔ኈེߦ౉ߩޠࠇᓟߦ㧘ޟ቟ካߥⅣႺਅߦ଻▤ࠍޠߒઃߌ

ടߡ߃ᧄⓂޕ޿ߚߒߦ⺰⚿ߩ 

 
ෳ� ⠨� ᢥ� ₂ 

01) AIC (American Institute for Conservation) Book and Paper 
Groupe: Paper Conservation Catalog 
http://www.cool.conservation-us.org/coolaic/sg/bpg/publicat
ions/pcc/papercc.html [accessed 2009-11-03]㧚 

02) ⑔ፉᏗ㧚ߩࠣࡦࠖ࠹ࠬࡖࠠࡈ࡯࡝ᛛⴚߣᱧผ 
http://www.hozon.co.jp/report/fukushima/fuku-no021-leafc
asting.html [accessed 2009-11-03]㧚 

03) ዊፉᶈਯ࡮⍫㊁ᱜ㓉࡮ౝ↰㤗㉿ᄹ㧚⫨⫶ ߣ㕍὾㧔ࠫ࠱ࠕ㧕

 㧚ߡ޿ߟߦ଻ሽߩᖱႎࠆࠃߦಣℂ࡞࠲ࠫ࠺ߩ
http://www.lib.e.u-tokyo.ac.jp/shiryo/index03.html 
[accessed 2009-11-03]㧚 

04) ቟ᳯ᣿ᄦ㧘ᧁㇱᔀ㧘ේ↰ᷕᄦ✬⪺㧚࿑ᦠ㙚ߣ⾗ᢱ଻ሽ㧙㉄ᕈ

⚕໧㗴ߩࠄ߆ 10 ᐕߩᱠߺ㧚㓶᧻ၴ಴ 㧘1995㧘453p㧚 
05) Horie, Velson, Measuring the emission of volatile organic 

compounds from books.  
http://www.ifla.org/files/pac/Velson-Horie.pdf  
[accessed 2009-11-03]㧚 

06) Adcock㧘Edward P㧘㧔࿖┙࿖ળ࿑ᦠ㙚⸶㧕㧚IFLA ࿑ᦠ㙚⾗ᢱ

 ේೣ㧚ᣣᧄ࿑ᦠ㙚දળ㧘2003㧘155p㧚ߩ╷㒐⊛଻ሽኻ੍ߩ
07) ࿦↰⋥ሶ✬⪺㧚ᧄߩ⚕ߣ଻ሽ⑼ቇ㧚ጤ↰ᦠ㒮㧘2009㧘216p㧚 
08) Huhsmann, Enke; Hähnerde, Ulrike. Work standard for 

the treatment of 18th- and 19th-century iron gall ink 
documents with calcium phytate and calcium hydrogen 
carbonate. Restaurator. 2008, vol.29, p.204-318. 

09) ࿦↰⋥ሶ✬⪺㧘ibid㧚 
10) Carlson, Lage (ed). Boxes for the Protection of Books: Their 

Design and Construction. 1982, Library of Congress, 289p. 
11) Balazic, Aneta. et. al. “Extending the useful life of paper - 

evaluation of the effect of various preservation actions”. 
Museum Mocroclimate; Contributios to the conference in 
Copenhagen 19-23 November 2007, p.39-42.  
http://www.conservationphysics.org/mm/balazic/balazic.pdf 
[accessed 2009-11-03]㧚  

12) Calms Alan. et al.㧔ᧁㇱᔀ⸶㧕㧚ᢥᦠ㙚ߩ⚕⾗ᢱ଻ሽ-ℂ⺰ߣ

ታ〣㧚ᢥᦠ▤ℂㅢା㧘1966㧘9-3㧘p,2-13㧚 
http://www.hozon.co.jp/report/kibe/kibe-no018-calmes.html 
[accessed 2009-11-03]㧚 

� � � ߪᑼߩߎ㧘߇ߛߥ߇߽ߕࠊ޿ if ߣ and ℂ⺰ߚߖࠊวߺ⚵ࠍ

ᑼߢ㧘⾗ᢱߪฦ࠭࡯ࠚࡈ㧔phase㧕ޕࠆࠇߐࠣࡦ࠾࡯࡝ࠢࠬߢ

ߦ࠭࡯ࠚࡈߩᰴ߇એᄖߩ߽ࠆߔੌ⚳߇ߡᚻᒰߢ࠭࡯ࠚࡈߩߘ

 ޕ޿ߥߪߢᑼߥ⚐න߁޿ߣޠ߉㑆Ⓙᤨߩ߼ߚߩᓳୃޟޕࠆ⒖

 
 


