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㑭. Ǿ ǧ Ȑ Ǻ

ȴɱɁ⓯⢧ǺǙǓǵȴɱɁ⓯ݨ˛ǺᗡȡᔞǤ

ǹǓǢǷǾগǜǹ☁ⲤǶǑș͑ȍǶএǞǽᮾ᳣

ǙȗȂ⫳ǛǹǤțǵǜǮƹᣀǺɏȫɁɟɴȬ

Ǻπ᧸ǤțȚȴɱɁǺଓǦǵǾᗡݨ✤ǺଓǨȚ

┶ᕷǛȍǨȍǨഁȍǲǵǜǵǓȚǛ⾻͑ᅠǶǾ

ⰢǿǚșǶǹǞᦹऴǷǓǕ╞᠊ǚȘȑᗡȡ✤ݨ

ș⭒ǞǮȐǽᄽǦǓཪ⒈⫳ǛሿȍțǵǓۄ

ȚƹǬțǾᥰࢀǽ⃖ᗡᅀᗕǛڤᄦ╫Ǻർ┶ǹ

Ȱɕɳȶʀȗș⣏এǽȰɕɳȶʀȡπ᧸ǨȚȑ

ǽǶǑș⾻ȗș᤹ǽȗǓ⃖ᗡཆᗕǺȗǲǵᭉ

Ȱɕɿ᠂⥫ȴɁǽ᚛ᵱǛીᥰǤțȚǷǗȘ

țȚǚȘǶǑȚ1),2)ƹᅨᯏǶǾǢǽުⲤǺଓ

ǨȚʶǳǽ╫ǷǦǵᚩǶ⃖ᗡȡǺǨȚ᚛

șẻȢǶǜǵۄᗡ⾷SAR⾸ǽཪ⒈⫳Ǻ⃖ࡿ

ǓȚ1)」5)ƹ᚛⃖ࡿᗡǽⓓΈȡ▚╹ǦଣӱǨȚǮ

ȐǺǾ᚛ࡿˁǶǽᗡ༔⫧࿇ؔȡṐಏȗǞ̔ᚬ

Ǧ⾻⃖ᗡǨȚǮȐǽቷͲȡỌș⡛ȏǢǷǛർ┶

˃ᓍǶǑȚƹࡿǶǽȴɁྮᄃȓᗡং༔⾻ᚌ

ᝮָǽۀඅǺ⬄ǨȚএǞǽᮾ᳣ǾǹǤțǵǜǵ

ǓȚǛ⾻ǬțǺᕉȈǵ᚛ࡿˁǺǙǠȚᚌᝮɩȳ

ɓɂɨǺ⬄ǨȚᮾ᳣όǾଦǹǓƹᵮɱȴǾȘ

Ɂ˛ǺઇࢀǨȚᗡǛ᚛ࡿˁǶǸǽȗǕǺ℗ȘȎ

ᘧˀǦǵǓǞǚȡ☈ዶǦ⾻Ǭțȡ̔ᚬǶǜȚી

᧸ǹᄋકɪɏɳȡᐦ᷂ǦǮƹǢǽᄋકɪɏɳ

ȡ᧸Ǔǵᗡൎǽংكȡ╹ᶟǨȚǮȐǺǾ᚛ࡿˁ

Ƕǽᗡ༔⫧࿇ؔȡᣀ൰͛ǠȚəɱɩʀɇȡી

ǺᕷȐǵǙǞർ┶ǛǑȚƹቊअǶǾǢǽᄋક

ɪɏɳ⾻əɱɩʀɇǽǗᅀǙȗȂǬțȘǺ࣠

ǴǓǮ᚛ࡿˁǽᗡ༔⫧ᣀමǺǳǓǵẴ͒ǨȚƹ

㑮. ˁǽᗡ༔⫧ᣀමࡿ᚜

㑮.㑭 ᬼယ╞ી

᮸⇠ࣺࢡǽ˛ǺӱțǮȴɱɁȽɻɟɳȡ╫

ǦǮൖ⾻ཀሿǽᚩಏǺЄ྾Ǧמࡿȡʶ⢦ಏ

⾷2.7 kPa/min⾸ǶˁǤǪǹǛȘȴɱɁ˛ǽ

ᗡ࿇ؔȡ╞ǦǮ⾷ࡖ 1⾸ƹ╞ǦǮᨋҚȡ PC

ǶᥴǨȚǢǷǺȗșᗡൎǽংكȡᚬǨȚƹ

ɅʀɈɱȬɨȴɱɁ⾻TV əɕɳ᧸ȴɱɁǺǳ

ǓǵᗡൎংكȡᚬǦǮệእǽʶόȡǬțǭț

ࡖ 2(a), (b⾸ǺᰳǨƹƝǾᚬоȡ⾻᠊ἠǾൎ

ǽংكǛɤȬɳɿȿɫɳɳǽᗕ֧Ǻ൝ǲǵऻগ

ǨȚǷǦǮई۰ǽংكȡᰳǦǵǓȚƹ

ࡖ 2 Ǻȗțǿ⾻ᗡǽ༔⫧⢦ಏǾǑȚⅉᨕࡿ
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㑭ࡖ ᬼယ╞▿┶ࡖ

㑮ࡖ ʶ⢦ಏǶמࡿȡˁǤǪǮǷǜǽᗡൎংكᚬệእ

(a) ɅʀɈɱȬɨȴɱɁ⾷1320cC, ⾼2.7 kPa/min⾸
(b) TV əɕɳ᧸ȴɱɁ⾷1300cC, ⾼2.7 kPa/min⾸
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ˁǶɤȬɳɿȿɫɳɳ֧ǺȗȚ̔็оȗșͨמ

ǾȚǚǺগǜǞǹȚƹǢțǾⅉᨕמࡿȡऴǺ⢪

ỮǺȴɁǛᗡԑǺྮᄃǦǵǓȚǮȐǯǷǗ

ȘțȚƹǢǽᗡൎǽබ༔⫧Ǜ᚛⃖ࡿᗡǺǙǠȚ

⃖ᗡϮ⢳እǽ⩾ǶǑșǢǽබ༔⫧ǹǞǦǵǾ

ᚩǶǽ⃖ᗡǾⰞǺࡓ⮽ǶǑȚƹǬǦǵɅʀ
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⒙㑭 ᗡൎᆣ⫻ংكᚬǽીቷͲ⾷n ǾᚬǦǮ

ᗡǽХᄋȡᰳǦǵǓȚƹ⾸
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ɈɱȬɨȴɱɁǷ TV əɕɳ᧸ȴɱɁǽᕉ⟿

ǚȘոǚȚȗǕǺȴɱɁǽẻ༔ǺȗǲǵǢǽⅉ

ᨕמࡿǽоǛᨵǹȚƹȍǮ⾻۴ʶẻ༔ǽȴɱɁ

ǶǑǲǵȑᚌᝮָǽ⦖ȓᲷⲲǤȘǺǾȴɱɁǽ

ǽоǛᨵǹמࡿǠǮᚩಏ୨ᔇǺȗǲǵȑⅉᨕۅ

ȚǷǓǕǢǷȑමǺոǚǲǵǙș⾻᚛ࡿˁ

ǽᗡ༔⫧ᣀමȡ⚑☟ǨȚǕǗǶȑ᚛⃖ࡿᗡȡଣ

ӱǨȚǕǗǶȑⅉᨕמࡿȡ⦖كǨȚǢǷǾⰞ

Ǻ⦔┶ǶǑȚƹ

㑮.㑮 ᗡ༔⫧ǽɪɏɳ

ˀ⡻ǽȗǕǺמࡿǛⅉᨕמࡿȗșⶲǓᆣǺǾ

ᗡǾɤȬɳɿȿɫɳɳǽᗕ֧Ǻ൝ǲǵ⾷dr/

dt)B ǽ⢦ಏǶ༔⫧ǨȚƹǬǦǵⅉᨕͨמࡿˁ

Ƕǽᗡൎ༔⫧⢦ಏ⾷dr/dt⾸Ǿ⾷dr/dt)B ǺȴɁ

ྮᄃǺȗȚ༔⫧ո⾷dr/dt)D ǛףȞȚƹᷮٸǽ

ǮȐǃ᚛ࡿˁǶᗡ༔⫧ȡǜ❙ǢǨნ⥎ǹȴ

Ɂ⾷ྮᄃȴɁ⾸Ǿ 1 ༔ոǶǑș⾻Ǣțͨঋǽ

ȴɁǛᗡ༔⫧Ǻ˄ǗȚ഻ⱶǾᠪ╋ǶǜȚǄǷͪ

ǨȚƹǬǽǷǜᕧᗡԑӴࡿ PB ǾྮᄃȴɁո

ࡿ PD ǷྮᄃǦǹǓȴɁոࡿ PO Ƿǽ݅Ƕ⒙Ǥ

țȚƹ

PB⿌PD⾺PO⿌Patm⾺rgh⾺
2s
r

(1)

ǢǢǶ Patm Ǿ⯂ࡕᕧמࡿ⾻r ǾȴɱɁɩɳɐǽ

ᕉ⦔⾻g Ǿ⦔ףמ⢦ಏ⾻h ǾᗡǽΡΈ⾷ȴɱɁ

ɩɳɐ⒙୧ǚȘǽ Ǥ⾸⾻s Ǿ⒙Ⱒמ⾻r Ǿ

ᗡǽ٪ൎȡᰳǨƹ

ǤȘǺྮᄃȴɁǽᕧᗡᨕⰢᲡؔǾ

dn
dt
⿌4pr2jDj

1
r
j(C⾼SjPD) (2)

Ƿ⒙ǪȚƹn Ǿᗡ˛ǽྮᄃȴɁ⦖⾻t Ǿᆣ⫻⾻

D Ǿྮᄃϭᄋ⾻C ǾȴɱɁɩɳɐ˛ǺǙǠȚញ

ಏ⾻S ǾࡿǺǙǠȚɩɳɐ˛ǽ╫ಏǶǑȚƹ

C/S ȡ౪⒖ոࡿ Pequi ǷῲǦ(2)ȡᓎǽȗǕ

Ǻ⒙Ǩƹ

dn
dt
⿌4pr2jDj

1
r
jSj(Pequi⾼PD) (3)

PD⿌Pequi ǽᆣȴɁǽᲡؔǾ❙ǢȘǹǓƹǬǦ

ǵ⯂ࡕᕧמࡿǽˁǺΒǓᕧᗡԑӴࡿ PB Ǜ౪

⒖ոࡿ Pequi ȗșǞǹȚǷ PD Ǿ PB ȗșগǜ

ǞǹȚǢǷǾǹǓǽǶǺ PD⿋Pequi Ƿǹș⢪

ỮǺȴɁǛᗡԑǺྮᄃǦൎǛྮগǨȚǷǗ

Țƹ

ᕧᗡ˛ǽȴɁǾᥴ็ᕧΧǷȎǹǦǵ⾻ͨˀǽ

ȗș⾷dr/dt)D ȡଣլǨȚƹ

(dr
dt)D

⿌

a{Pequi⾼(Patm⾺rgh⾺
2s
r
⾼PO)}

r(Patm⾺rgh⾺
4s
3r)

(4)

ǮǯǦ(4)Ǿ dh/dt⿌0 ǷǦǵǓȚƹȍǮ a⿌

DjSjRjT ǶǑȚ⾷R ǾᕧΧᄋ⾸ƹ

(4)ǺǙǓǵ Pequi ǙȗȂ a Ǿቈ᮪ǽəɱɩʀ

ɇǶǑȚƹ(4)ȡ᧸Ǔǵᗡ༔⫧ȡṐಏȗǞ╹

ᶟǶǜȚǷǨțǿ⾻ǢțȘǽɪɏɳəɱɩʀɇ

ȡᕷȐȚǢǷǺȗǲǵᗡ༔⫧ᣀමȡ⦖Ǻ△

ϢǨȚǢǷǛǷǹȚƹ

㑮.㑯 əɱɩʀɇǽ۴

ɪɏɳəɱɩʀɇǾᬼယ╞ીǶᚩ

ಏɿמࡿईǽᗡൎᆣ⫻ংكȡᚬǦǮɏʀɇȡ

ȑǷǺ۴ǨȚƹǨǹȞǰ(4)Ƕ╹ᶟǦǮệ

እǛ⓹ᄋǽᗡൎᆣ⫻ংكᚬоǺɝȫɋɐǨȚ

ȗǕǺሬତ⅋˻ᗕǶəɱɩʀɇȡᖑǨȚƹ

ɅʀɈɱȬɨȴɱɁǺǳǓǵ⒙ 1 ǺᰳǦǮ

ȹʀɁǽᗡൎᆣ⫻ংكȡᚬǦǵəɱɩʀɇȡ

۴ǦǮệእǽʶόǛࡖ 3(a), (b⾸ǶǑȚƹ

㑮.㑰 əɱɩʀɇǽ৬ഝම

ൡȘțǮəɱɩʀɇȡ᧸Ǔǵ(4)Ǻȗșᗡ

ൎǽংكȡ╹ᶟǦǮƹ╹ᶟệእȡࡖ 4 Ǻᰳ

ǨƹᚬоǾࡖ 2(a⾸Ƿ۴ᐯǽȑǽǶǑȚǛ╹

ᶟоǾᚬоǷȗǞʶ⅐ǦǵǓȚǢǷǛոǚ

ȚƹȍǮ⾻20T/D ╄ᑡǽগࢪી᧸ك▿៵ȡ

ીᅄǦǵǓȚǛ1)⾻ǬǽᆣǽᗡɴɡɳǾቊɪɏ
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㑯ࡖ ɪɏɳəɱɩʀɇ (a) Pequi, (b) a

㑰ࡖ ᗡൎংك╹ᶟệእ
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ɳȡඅ᧸Ǧǵ̔ᚬǦǮᗡᘓլ⦖ǷȗǞʶ⅐Ǧǵ

ǓȚǢǷȑ◜ǦǵǓȚƹ

ቊɪɏɳǾ 1 ༔ոṾǽᷮᆂǹ⡨ΚɪɏɳǶ

ǑȚǛ᚛ࡿˁǶǽᗡ࿇ؔȡṐಏ↝Ǟ▉⡻ǶǜȚ

ી᧸ǹɌʀɳǶǑș⾻ɪɏɳəɱɩʀɇǺ

ȗǲǵᗡ༔⫧ᣀමǽ⦖ǹ△ϢǛǶǑȚƹ

㑮.㑱 ɅʀɈɱȬɨȴɱɁǽᗡ༔⫧ᣀම

ࡖ 3 ȗș̘ǳǽɪɏɳəɱɩʀɇǾᚩಏϞ

ઇමȡ྾ǳǢǷǛոǚȚƹ⢡ᚩಏǛˀǛțǿ

ḯමǛତǤǞǹȚǮȐ۴ൎǽᗡǶȑᘧˀǛᅤȍ

ȚǢǷǾᆂǺ็ҚǶǜȚǛ⾻ǢǽȗǕǹəɱ

ɩʀɇȡଣӱǨȚǢǷǺȗǲǵḯමǽእͨˀ

ǽ⃖ᗡǛቃ൏ǶǜȚǢǷǛոǚȚƹǳȍșᚩಏ

ǛˀǛȚǢǷǺȗǲǵᗡ˛ǺȴɁǛྮᄃǨȚⅉ

ᨕמࡿǛˀǛș⾻ǑȚמࡿȍǶ᚛ࡿǤțǮᆣǽ

ᗡൎ༔⫧⢦ಏǛগǜǞǹȚǢǷǶᘧˀ⃖ᗡǛϮ

⢳ǤțȚǽǶǑȚƹ

əɱɩʀɇ۴ǽệእǺȗțǿ 1320cC ǺǙ

ǠȚ౪⒖ոࡿǾ 28.7 kPa ǶǑȚǽǺଓǦǵᗡ

ൎংكᚬệእ⾷ࡖ 2(a⾸⾸ǾǬțȗșⶲǓࡿ

ǶଦǦǩǳɤȬɳɿȿɫɳɳ֧ǺȗȚ̔ᚬоמ

ǚȘঋțǵǓǞƹǢțǾᗡԑǺઇࢀǦǵǓȚ˃

ᘍමǹȴɁǺȗș᧯ǧȚఞǯǷǗȘțȚƹ

ીǺπ᧸ǦǮȴɱɁȽɻɟɳǾᚌᝮָࡋ͑

ǷǦǵ SO3 ȡᚊףǦǵǑȚƹSO3 ញಏȡংǗ

Ǯई۰ȓᚌᝮָǷǦǵ Cl ȡᚊףǦǮई۰ǺǾ

ӞǺ۴ǦǮəɱɩʀɇоǛগǜǞᨵǹȚǢǷ

Ǜ̔็ǤțⰞǺ⅟ܬ Ǔ᠊ǶǑȚƹ
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㑯. ȍ Ƿ Ȑ

ᚩǶǽ᤹ǹ⃖ᗡཆᗕǷǦǵቃ൏ǤțȚ

ˁǶǽᗡ༔⫧࿇ؔࡿ᚜ᗡǽ⫳ǺǑǮș⃖ࡿ᚜

ȡ⦖Ǻ△ϢǨȚǢǷǾ⦔┶ǶǑȚƹȍǮ⾻

ǬǽᅀᗕǾᥴ☟ǚǳી᧸ǶǹǞǵǾǓǠǹ

ǓƹቊअǶẴ͒ǦǮཆᗕǙȗȂəɱɩʀɇǽ

ῲǾǸǽȗǕǹȴɱɁǺଓǦǵȑᷮᆂǹીǶ

ሱǹษअȡൡȚǢǷȡǺǨȚી᧸ǹཆ

ᗕǯǷǗǵǓȚƹǦǚǦǹǛȘ⾻ીǺ᚛

ǠȚǢǷۅǺ഻ⱶȡࡍ┶ˁǽᗡ༔⫧ǾᐯƼǹࡿ

ǛոǚǲǵǓȚǛǬǽɩȳɓɂɨǾⰞǺ⓹⮰

ǶᥰࢀǽǷǢȜ˃ᅽǹ᠊ǛএǓƹɪɏɳ⅋Χȑ

ტ↝ǨȈǜ᠊ǛᔞǤțǵǙș⾻ᗡ༔⫧ǽɩȳɓ

ɂɨȡ╫ᅽǦǵ╫ኝǽṐಏȡ۹ˀǤǪȚǢǷǾ

͑ൖǽ☁ⲤǶǑȚƹ
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