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ȿɑǾ۴ᐯǽᭀո⮼ȡ❙ǢǨමǛǑȚƹɩ

ɉɳɐɲɩɐȵȿȿɱɻȡˀ▉Ƿ۴ᐯǹቷͲǶ
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Ɏɐɱɩɐȵȿȿɱɻ⾷TMOS⾸ǑȚǓǾɩɉɳɐɲɩɐȵȿȿɱɻ⾷MTMS⾸ȡլȪɳȻȵȿɑǷ

ǨȚɆɳ㏏ȺɳṾǽլẻ༔Ƿ⾻ɦȬȷɵɩʀɐɳⲏࣕǽɪɳɝȱɵɀʀǽ⬄ϭƹۀඅᚩಏ 40cCƹƭテ

TMOS ṾǺǙǠȚӽ⢪Ữᐦ⢧⾻ƫ⾺テMTMS ṾǺǙǠȚӽ⢪Ữᐦ⢧⾻$テMTMS Ṿ⾷ͨˁ۴ǧ⾸ǺǙǠȚ

ఘ╋ 2 ᭀո⮼⾻ƦテᥱᣞḩՓ⮥Χ⾻ƪテɦȷɵઃǹǦƹ
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Ǻᭀո⮼҉۹ǾഁǞǹș⾻˩ǺᕮǽញಏǽⶲǓ

ѩǶӽ⢪Ữᐦ⢧ǽൡȘțȚẻ༔Ǜᕮǽញಏǽ

ǓᅀȇǷᲡؔǦǵ⾻ệእǺɑʀɨᣞǽẻ༔ⲏ

ࣕǽἼǶӽ⢪Ữᐦ⢧ǛൡȘțȚǢǷǺǹȚƹ

4)

⦔۰ಏǽऻףǺȗǲǵᭀǷǽ╕݅මǛ

ˁǨȚǽǷ۴ᐯ⾻ẻ༔ȡঋǹ┶ࡍǺȗǲ
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⦔۰Χǽ˛⫻ǹᏩමȡሱǨȚǢǷǺȗș⾻˓
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ɉɳɐɲɩɐȵȿȿɱɻǷᯏ⥫ᕮᙉ⾻ɀɩɉ

ɳɣɳɨȪɧɑǽլᙉǚȘൡȘțǮȻʀ

ɎȫɻȸℋǽɪɳɝȱɵɀʀȡᰳǨƹۀඅᙉ

ǽ☈⓯ǚȘɏȫɋɟȍǶǽᆣ⫻ȡংǗȚǢǷǺ

ȗǲǵ⾻אǺɪɳɝȱɵɀʀǛংكǨȚƹۀ

අᆣ⫻Ǜ᮲Ǔई۰ǺǾ⾻ɩɉɳȿɵȵȽɻ⦔۰
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MTMS㏏DMF㏏1M ᯏ⥫ᕮᙉṾǚȘɏȫɋɟǦǮȻʀɎȫɻȸℋǽɪɳɝȱɵɀʀƹɪɳᕉǽլẻ༔

Ǿ MTMSテDMFテH2OテHNO3⿌1テ0.19テ2.3テ0.043ƹǜˀǡ⢦ಏ 2 cm/minƹ࣠ኑテɥɲȰɁɎɳƹ

ԥ᭙˛ǽᆣ⫻Ǿ⾻ȻʀɎȫɻȸᙉ☈⓯ൖȻʀɎȫɻȸȍǶǽ 30cC Є྾ᆣ⫻ƹ
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ΧǾ⦔۰ಏǛǞ⾻⋛ǺȗȚᭀո⮼ȑ❙
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ǹكકۀඅǽමȑǑȚ⾻ɛɓɳɐɲɩɐ

ȵȿȿɱɻǷɎɐɱɩɐȵȿȿɱɻǽᚆ۰Ṿȡ

᧸Ǔǵ⾻ᭀո⮼҉۹ȡ☈ȈǮƹǬǽệእ⾻100

㎪ɛɓɳ࣠ǽȿɵȵȽɻȺɳǶǾⰞǺǓẻ

༔ᶽࡕǺǙǓǵǦǚӽ⢪Ữɦȷɵᐦ⢧ǾൡȘț

ǹǓǛ⾻ȹȬảڤǽǕǰǽ 80㎪Ǜɛɓɳ࣠

ȡ܅ȏቷͲǺǙǓǵǾ⾻ɩɉɳɐɲɩɐȵȿȿ

ɱɻṾǷ۴ᐯǹ⾻ɑʀɨᣞǽ౺ǓᶽࡕǶӽ⢪Ữ

ᐦ⢧ǛൡȘțǮ⾷ࡖ 3⾸ƹɣɳɨȪɧɑǷᕮȡ

ȏᏩමǽⶲǓṾǺଓǨȚᭀո⮼Ǜ⾻ˀ⡻܅

ǽȗǕǹᑿᐦǶ❙ǢȚǷǨȚǷ⾻ȗșᩍᕮමǽ

ⶲǓɛɓɳ࣠ǽई۰ǺǾ⾻ǑȚᲦಏ 4 હȪ

ɳȻȵȿɑǺȗȚȿɱɖʀɳ࣠Ǜᚆ۰ǨȚǢǷ

Ǻȗș⾻⦔۰Χǽǃ౪ࢍᏩමǄǛɩɉɳɐɲɩ

ɐȵȿȿɱɻṾǷ۴ᵱǺǹǲǮई۰Ǻ⾻ⲲΚǦ

Ǯẻ༔ᶽࡕǶᭀո⮼ǷɆɳ㏏Ⱥɳ⟵ᲡǛ˔⒅Ǧ

ǵ❙ǢȚȗǕǺǹȚǽǶǑȜǕƹ
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ɛɓɳɐɲɩɐȵȿȿɱɻ⾷VTMS⾸80㎪ǙȗȂɎɐɱɩɐȵȿȿɱɻ⾷TMOS⾸20㎪ᚆ۰ᢼ⾷ɪɳᕉ⾸

ȡլȪɳȻȵȿɑǷǨȚɆɳ㏏ȺɳṾǽլẻ༔Ƿ⾻ɦȬȷɵɩʀɐɳⲏࣕǽɪɳɝȱɵɀʀǽ⬄ϭƹۀ

අᚩಏ 40cCƹ▉ۥǾࡖ 1 Ǻ۴ǧƹ
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ˀ⡻ǽǃ౪ࢍᏩමǄǽǗᅀȡნ྾ǨȚɏʀ

ɇǷǦǵ⾻ɩɉɳЍⳤȿɲȳǺଦ⦖ǽȲȷɉɳ

Ѝⳤȿɲȳȡᚆ۰Ǧǵ 3 હȪɳȻȵȿɑ۴

ॲǽӽ⦔۰ȡ⒅ǲǮệእǛǑȚƹɛɓɳɐɲɩ

ɐȵȿȿɱɻẗẻ༔Ƿ۴ᐯǺ⾻ӽ⢪Ữᐦ⢧Ǿᕮ

/Si ᕉǽତǤǓᏩȐǵǓᶽࡕǶǦǚൡȘțǹ

ǓƹȪɳȻȵȿɑǽᚆ۰ẻ༔ǶǾ⾻༔ո⫻ǽᭀ

ଓǹףᕮո╫⢦ಏǽ⣖Ǔȓ⾻ᛡયǹȲɲȼ

ɦʀബ༔҉۹ǹǸ⾻⓹⮰ǹ┶ảǛᭀȍǲǵᭀո

⮼҉۹ǛᖑȍȚǷǗȘțȚǛ⾻ଦǹǞǷȑᕉ

⟿᮲Ǔ᠂ả⪅ȡȑǳሱᑿЍⳤȿɵȵȽɻǶ

Ǿ⾻ǃ౪ࢍᏩමǄǽǗᅀǺȗǲǵ⾻ɪɳɝȱ

ɵɀʀ֝൧ǽᆂǹቷͲȡဝᚬǨȚǢǷǛ

ǶǑȚǷǗȘțȚƹ

ሱᑿᠪᑿɗȬɞɲɋɑቦᄦǽᮾ᳣Ǿ⾻❞ո

ɎɻɟɴʀɐᗕǺȗȚɩɅএઃቦᄦǽΰ⓯ཆᗕ

Ƿȑ۰Ǧǳǳ⾻ǹǙ౺Ǜșȡ╀ǪǵǓȚƹ

◧⯍᤹⌻ℋȇǽඅ᧸Ǜቃ൏ǤțȚኺᑼɥɲȿɵ

ȵȽɻṾǺǙǓǵȑ⾻ɒɖɿɩɅᐦ⢧ǽ֝൧Ǿ

ᬣȢǺ▿ȎȘțǵǓȚǷǢȜǶǑȚƹᵮǽȘ

ȪɟɵʀɉǾǢțȘǽɥɎɻȿɫɳȡᚩઇǦǳ

ǳ⾻ǤȘǺগǜǓɁȹʀɳǽቦᄦᐦ⢧ȡ֝൧Ǧ

ǵ⾻⌻ℋͨঋǺȑી᧸ǹɏɘȬɁബຎǽɘ

ɲȰʀȿɯɻȡ౺ǡȗǕǷǨȚȑǽǶǑȚƹ⥫

ᢼȴɱɁᵱǶӞ⒅ǦǵᴗǤțǵǓȚӟᑿك

මȬȲɻǑȚǓǾոǽଣӱǷᣀම֝൧ǽཪ⒈

ȡⴿπǦǵ⾻এઃᐦ⢧ǽȑǳ֝൧ǤțǮԑ⤴⒙

ⰢǷঋ⤴ǚȘǽӟǺȗȚۀඅ֝൧ᵱǺ࿆༦ǨȚ

ǢǷȑ⅟ܬ ǓƹɒɖɴɡɳǶǽᑿ͛˄Ƿɩ

Ʌɿɦȷɵɴɡɳǽബຎɿᐦ⢧֝൧ȡ✜ǞẻȎ

۰ȞǪǵ⾻ሱᑿᠪᑿɗȬɞɲɋɑǹȘǶǾǽᑿ
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