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1ĂॳᄤḌϡϔᅮ䛑ᰃ⬅䋼ᄤ੠Ёᄤ

ᵘ៤ⱘăབ⇶ⱘৠԡ㋴(11H)Ёা᳝ϔϾ䋼

ᄤă

2Ă䝌ᗻ⇻࣪⠽ϡϔᅮ䛑ᰃ䴲䞥ሲ⇻

࣪⠽ăབMn2O7ᰃHMnO4ⱘ䝌䜤ǈᰃ䞥

ሲ⇻࣪⠽ă

3Ă䴲䞥ሲ⇻࣪⠽ϡϔᅮ䛑ᰃ䝌ᗻ⇻

࣪⠽ăབCOĂNOㄝ䛑ϡ㛑Ϣ⺅ডᑨǈᰃ

ϡ៤Ⲥ⇻࣪⠽ă

4Ă䞥ሲ⇻࣪⠽ϡϔᅮ䛑ᰃ⺅ᗻ⇻࣪

⠽ăབMn2O7ᰃ䝌ᗻ⇻࣪⠽ǈAl2O3ᰃϸ

ᗻ⇻࣪⠽ă

5Ă⬉⾏ߎⱘ䰇⾏ᄤ䛑ᰃ⇶⾏ᄤⱘϡ

ϔᅮᰃ䝌ăབ㣃䜮⬉⾏ߎⱘ䰇⾏ᄤ䛑ᰃ⇶

⾏ᄤǈሲ䜮㉏ǈϡሲѢ䝌ă

6Ă⬅ৠ⾡ܗ㋴㒘៤ⱘ⠽䋼ϡϔᅮ

ᰃऩ䋼ăབ䞥߮⷇Ϣ⷇๼ഛ⬅⺇ܗ㋴㒘

៤ǈѠ㗙⏋ড়᠔ᕫⱘ⠽䋼ᰃ⏋ড়⠽;⬅ৠ

⠽ᰃऩ䋼ăޔ㋴㒘៤ⱘ㒃ܗ⾡

7Ă᱊ԧЁ৿᳝䰇⾏ᄤϡϔᅮ৿᳝䰈

⾏ᄤăབ䞥ሲ᱊ԧЁ৿᳝䞥ሲ䰇⾏ᄤ੠㞾

⬅⬉ᄤǈ㗠᮴䰈⾏ᄤă

8Ă᳝ ऩ䋼খࡴ៪⫳៤ⱘ࣪ᄺডᑨ

ϡϔᅮᰃ⇻࣪䖬ॳডᑨăབ䞥߮⷇Ś⷇

๼ǈৠ㋴ᓖᔶԧ䯈ⱘ䕀࣪಴ডᑨࠡৢഛЎ

ऩ䋼ǈܗ㋴ⱘ࣪ড়Ӌ≵᳝ব࣪ǈᰃ䴲⇻࣪

䖬ॳডᑨă

9Ă⾏ᄤ࣪ড়⠽Ёϡϔᅮ৿᳝䞥ሲ⾏

ᄤăབNH4ClሲѢ⾏ᄤ࣪ড়⠽ǈ݊ Ёϡ৿

䞥ሲ⾏ᄤă

10ĂϢ∈ডᑨ⫳៤䝌ⱘ⇻࣪⠽ϡϔᅮ

ᰃ䝌䜤ǈϢ∈ডᑨ⫳៤⺅ⱘ⇻࣪⠽ϡϔᅮ

ᰃ⺅ᗻ⇻࣪⠽ăབNO2㛑Ϣ∈ডᑨ⫳៤

䝌Ċ⸱䝌ǈԚϡᰃ⸱䝌ⱘ䝌䜤ǈ⸱䝌ⱘ䝌

䜤ᰃN2O5ǈNa2O2㛑Ϣ∈ডᑨ⫳៤⺅Ċ

NaOHǈԚᅗϡሲѢ⺅ᗻ⇻࣪⠽ǈᰃ䖛⇻

࣪⠽ă

11ĂpH=7ⱘ⒊⎆ϡϔᅮᰃЁᗻ⒊⎆ăা

᳝೼ᐌ⏽ᯊ∈ⱘ⾏ᄤ⿃ᰃ1ġ10-14 ǈℸᯊ

pH=7ⱘ⒊⎆ᠡᰃЁᗻă

12Ă⫼pH䆩㒌⌟⒊⎆ⱘpHᯊǈ䆩㒌

⫼㪌佣∈⑓⍺ǈ⌟ᕫ⒊⎆ⱘpHϡϔᅮ᳝

䇃Ꮒă

13Ăߚᄤ᱊ԧЁϡϔᅮ৿᳝݅Ӌ

䬂ăབ⿔᳝⇨ԧ೼೎ᗕᯊഛЎߚᄤ᱊

ԧǈϡ৿݅Ӌ䬂ă

14Ă㛑Փક㑶⒊⎆㻾㡆ⱘ⇨ԧϡϔᅮᰃ

SO2ǈབCl2ĂO3ഛ㛑Փક㑶⒊⎆㻾㡆ă

15Ă䞥ሲ䰇⾏ᄤ㹿䖬ॳϡϔᅮᕫࠄ

䞥ሲऩ䋼ăབFe3+ৃ㹿䖬ॳЎFe2+ă
1 6 Ăᶤ ܗ ㋴⬅࣪ড়ᗕ ব Ў␌

⾏ᗕᯊǈ䆹ܗ㋴ϡϔᅮ㹿䖬ॳăབ

2H2O=2H2Ŝ+O2Ŝǈ⇶ܗ㋴㹿䖬ॳ㗠⇻

㋴㹿⇻࣪ăܗ

17Ăᔎ⇻࣪⠽Ϣᔎ䖬ॳࠖϡϔᅮ㛑থ

⫳⇻࣪䖬ॳডᑨăབ⌧⸿䝌ᰃᐌ㾕ⱘᔎ⇻

࣪ࠖǈ⇶⇨ᰃᐌ㾕ⱘ䖬ॳࠖǈԚৃ⫼⌧⸿䝌

ᑆ➹⇶⇨ǈ಴Ѡ㗙ϡথ⫳ডᑨă

18Ăᬒ⛁ডᑨ೼ᐌ⏽ϟϡϔᅮᕜᆍ

ᯧথ⫳ǈ਌⛁ডᑨ೼ᐌ⏽ϟϡϔᅮϡ㛑

থ⫳ăབ⺇Ϣ⇻⇨ⱘডᑨЎᬒ⛁ডᑨǈԚ

乏⚍➗;Ba(OH)2�8H2OϢNH4ClডᑨЎ

਌⛁ডᑨǈԚ೼ᐌ⏽ϟᕜᆍᯧথ⫳ă

19Ă৿䞥ሲܗ㋴ⱘ⾏ᄤϡϔᅮ䛑ᰃ䰇

⾏ᄤăབAlO2-ă
20Ă᳔ ໪ሖ⬉ᄤ᭄໻Ѣ4ⱘܗ㋴ϡϔᅮ

ᰃ䴲䞥ሲܗ㋴ăབ਼ᳳ㸼ЁČAĂčAĂĎAЁ
ⱘ䞥ሲܗ㋴᳔໪ሖ⬉ᄤ᭄ഛ໮Ѣ4Ͼă

21Ăϡ㛑೼ᔎ䝌ᗻ⒊⎆Ё໻䞣ᄬ೼

ⱘ⾏ᄤǈϡϔᅮ㛑೼ᔎ⺅ᗻ⒊⎆Ё໻䞣ᄬ

೼ăབHCO3-ĂHS- ㄝ⾏ᄤ᮶ϡ㛑೼ᔎ䝌

ᗻ⒊⎆Ё໻䞣ᄬ೼ǈгϡ㛑೼ᔎ⺅ᗻ⒊

⎆Ё໻䞣ᄬ೼ă

22Ă㒘៤੠㒧ᵘⳌԐⱘ⠽䋼ǈⳌᇍߚᄤ

䋼䞣䍞໻ǈ❨⊌⚍ϡϔᅮ䍞催ăϔ㠀ᚙމϟ

䆹㒧䆎ᰃℷ⹂ⱘǈԚ಴H2OĂHFĂNH3ㄝߚ

ᄤ䯈㛑ᔶ៤⇶䬂ǈ❨⊌⚍ഛ↨ৠЏᮣܗ㋴

ⱘ⇶࣪⠽催ă

23Ăা⬅䴲䞥ሲܗ㋴㒘៤ⱘ᱊ԧϡ

ϔᅮሲѢߚᄤ᱊ԧăབNH4ClሲѢ⾏ᄤ

᱊ԧă

24Ăা৿᳝ᵕᗻ䬂ⱘߚᄤϡϔᅮᰃ

ᵕᗻߚᄤăབCCl4ĂCO2ㄝ䛑ᰃ৿᳝ᵕᗻ

䬂ⱘ䴲ᵕᗻߚᄤă

25Ă䪕Ϣᔎ⇻࣪ᗻ䝌ডᑨϡϔᅮ⫳

៤ϝӋ䪕ⱘ࣪ড়⠽ă䪕Ϣ⌧⸿䝌Ă⸱䝌ㄝ

ডᑨǈ㢹䪕䖛䞣߭⫳៤Ѯ䪕⾏ᄤă

26Ă᳝݋䞥ሲܝ⋑ᑊ㛑ᇐ⬉ⱘऩ䋼

ϡϔᅮᰃ䞥ሲăབ⷇๼Ă⸙䛑᳝݋䞥ሲܝ

⋑ǈᅗӀሲѢ䴲䞥ሲऩ䋼ă

27Ă༅এ⬉ᄤ䲒ⱘॳᄤ㦋ᕫ⬉ᄤⱘ㛑

ϡϔᅮᔎăབ⿔᳝⇨ԧॳᄤ᮶ϡᯧ༅এ࡯

⬉ᄤгϡᯧᕫࠄ⬉ᄤă

28Ă⌧⒊⎆ϡϔᅮᰃ佅੠⒊⎆ǈ佅੠

⒊⎆ϡϔᅮᰃ⌧⒊⎆ăབKNO3ⱘ⌧⒊

⎆ϡϔᅮᰃ佅੠⒊⎆ǈ಴KNO3ⱘ⒊㾷ᑺ

䕗໻;Ca(OH)2ⱘ佅੠⒊⎆⌧ᑺᕜᇣǈ಴

Ca(OH)2ᖂ⒊Ѣ∈ă

29Ăᔎ⬉㾷⒊⎆ⱘᇐ⬉㛑࡯ϡϔᅮ

ᔎăᇐ⬉ᗻⱘᔎᔅϢ⒊⎆Ё㞾⬅⾏ᄤⱘ⌧

ᑺ໻ᇣ᳝݇ǈབᵰᶤᔎ⬉㾷䋼⒊⎆ⱘ⌧

ᑺᕜᇣǈ䙷Мᅗⱘᇐ⬉ᗻৃҹᕜᔅǈ㗠ᶤ

ᔅ⬉㾷䋼㱑✊⬉⾏⿟ᑺᇣǈԚབᵰ⾏ᄤ⌧

ᑺ໻ᯊǈ䆹⒊⎆ⱘᇐ⬉㛑࡯гৃҹ䕗ᔎă

30Ăᔅ⬉㾷䋼㹿⿔䞞ᯊǈ⾏ᄤ⌧ᑺϡϔ

ᅮޣᇣăབބ䝟䝌೼⿔䞞ᯊǈH+ĂCH3COO-
⌧ᑺܜ䗤⏤๲໻㗠ৢޣᇣă

31Ăᑇ㸵৥ℷডᑨᮍ৥⿏ࡼǈডᑨ⠽

ⱘ䕀࣪⥛ϡϔᅮ๲໻ă

32Ă1 molɨ ⇨ԧⱘԧ⿃ᰃ22.4 Lǈ䆹⇨

ԧ᠔໘ⱘ⢊ᗕϡϔᅮᰃᷛޚ⢊ᗕă

˄ᴹ⑤˖≾∳㔥˅

ϔǃߚᄤ⛁䖤ࡼ

⬅ᆍᰃǖǄ1ǅ⠽䋼ݙ䆎ⱘࡼᄤ䖤ߚ

∉ᄤ䛑ߚ⠽ԧⱘߛᄤ㒘៤ǗǄ2ǅϔߚ

ϡذᙃഄخ᮴㾘߭䖤ࡼǗǄ3ǅߚᄤ䯈

ᄬ೼ⳌѦ԰⫼ⱘᓩ࡯੠᭹࡯ă

ᠽᬷǖϡৠ⠽䋼ⳌѦ᥹㾺ǈᕐℸ

䖯ܹᇍᮍ⦄䈵ă

ᠽᬷ⦄䈵䇈ᯢǖϔߛ⠽䋼ⱘߚᄤ

䛑೼ϡذഄخ᮴㾘߭ⱘ䖤ࡼă

⛁䖤ࡼǖߚᄤⱘ䖤ࡼ䎳⏽ᑺ᳝

݇ǈߚᄤⱘ᮴㾘߭䖤ࡼি⛁䖤ࡼă⏽

ᑺ䍞催ǈߚᄤⱘ⛁䖤ࡼ䍞࠻⚜ă

ᄤ䯈᳝ᓩߚǖ࡯⫼ᄤ䯈ⱘ԰ߚ

Փ೎ԧĂ⎆ԧֱᣕϔᅮⱘԧ࡯Ǘᓩ࡯

⿃ăߚᄤ䯈᳝᭹࡯ǈߚᄤ䯈ⱘ᭹࡯Փߚ

ᄤᏆ⾏ᕫᕜ䖥ⱘ೎ԧĂ⎆ԧᕜ䲒䖯ϔ

ℹ㹿य़㓽ă

೎ԧĂ⎆ԧय़㓽ᯊߚᄤ䯈㸼⦄Ў

᭹࡯໻Ѣᓩ࡯ă

೎ԧᕜ䲒ᢝ䭓ᰃߚᄤ䯈㸼⦄Ў

ᓩ࡯໻Ѣ᭹࡯ă

Ѡǃݙ㛑

ࡼᄤ⛁䖤ߚ䚼᠔᳝ݙ㛑ǖ⠽ԧݙ

ⱘࡼ㛑੠ߚᄤ࢓㛑ⱘᘏ੠িݙ㛑ă

⠽ԧⱘݙ㛑Ϣ⏽ᑺ੠䋼䞣᳝

݇ǖ⠽ԧⱘ⏽ᑺ䍞催ǈߚᄤ䖤ࡼ䗳ᑺ

䍞ᖿǈݙ㛑ህ䍞໻ă

ϔߛ⠽ԧ೼ӏԩᚙމϟ䛑᳝݋

㛑ăݙ

ᬍব⠽ԧⱘݙ㛑ϸ⾡ᮍ⊩ǖࡳخ

੠⛁Ӵ䗦ǈ䖭ϸ⾡ᮍ⊩ᇍᬍব⠽ԧⱘ

㛑ᰃㄝᬜⱘăݙ

1Ă⛁Ӵ䗦ǖ⏽ᑺϡৠⱘ⠽ԧⳌ

Ѧ᥹㾺ǈԢ⏽ⱘ⠽ԧ⏽ᑺछ催ǈ催⏽

ⱘ⠽ԧ⏽ᑺ䰡Ԣǈ䖭Ͼ䖛⿟ি⛁Ӵ

䗦ăথ⫳⛁Ӵ䗦ᯊǈ催⏽⠽ԧݙ㛑ޣ

ᇥǈԢ⏽⠽ԧݙ㛑๲ࡴă

⛁䞣ǖ೼⛁Ӵ䗦䖛⿟ЁǈӴ䗦ⱘ

⛁㛑ⱘ໮ᇥি⛁䞣Ǆ⠽ԧ৿᳝໮ᇥݙ

䞣ⱘ䇈⊩ᰃ䫭䇃ⱘǅăऩԡǖJă
2ĂࡳخǖǄ1ǅᇍ⠽ԧࡳخǈ⠽ԧⱘ

㛑ݙǈᴀ䑿ⱘࡳخǗ⠽ԧᇍ໪ࡴ㛑๲ݙ

Ӯޣᇥă

⏽ᅸᬜᑨǖ໾䰇ᡞ㛑䞣䕤ᇘࠄഄ

㸼ǈഄ㸼ফ⛁гӮѻ⫳䕤ᇘǈ৥໪Ӵ

䗦⛁䞣ǈ໻⇨ЁⱘѠ⇻࣪⺇䰏⹡䖭⾡

䕤ᇘǈഄ㸼ⱘ⏽ᑺӮ㓈ᣕ೼ϔϾⳌᇍ

〇ᅮⱘ∈ᑇǈ䖭ህᰃ⏽ᅸᬜᑨă໻䞣

Փ⫼࣪⷇➗᭭Ăⷡ ӤỂᵫǈ࠻ࡴњ⏽

ᅸᬜᑨă

᠔᳝㛑䞣ⱘऩԡ䛑ᰃǖ⛺㘇ă

ϝǃ↨⛁ᆍ

↨⛁ᆍǄcǅǖऩԡ䋼䞣ⱘᶤ⾡⠽

䋼⏽ᑺछǄ៪䰡Ԣǅ1ņǈ਌ᬊǄ៪ᬒ

䖭⾡⠽䋼ⱘ↨⛁ăخǅⱘ⛁䞣িߎ

↨⛁ᆍᰃ⠽䋼ⱘϔ⾡ሲᗻǈᅗϡ

䱣⠽䋼ⱘԧ⿃Ă䋼䞣Ăᔶ⢊Ăԡ㕂Ă⏽

ᑺⱘᬍব㗠ᬍবǈা㽕⠽䋼⾡㉏੠⢊

ᗕⳌৠǈ↨⛁ህⳌৠă

↨⛁ᆍⱘऩԡᰃǖJ/(kgoņ)ǈ䇏
԰ǖ⛺㘇↣गᨘܟ⇣ᑺă

∈ⱘ↨⛁ᆍᰃǖc∈=4.2ġ103J/
(kgoņ)ǈᅗ㸼⼎ⱘ⠽⧚ᛣНᰃǖ↣ग

ⱘ∈ᔧ⏽ᑺछ催Ǆ៪䰡Ԣǅ1ņᯊǈ਌ܟ

ᬊǄ៪ᬒߎǅⱘ⛁䞣ᰃ4.2ġ103⛺㘇ă

⛁䞣ⱘ䅵ㅫǖ

ķ Q਌=cm(t-t0)=cmŗtछ (Q਌

ᰃ਌ᬊ⛁䞣ǈऩԡᰃJ;cᰃ⠽ԧ↨⛁

ᆍǈऩԡᰃǖJ/(kgoņ)Ǘmᰃ䋼䞣Ǘt0ᰃ

߱ྟ⏽ᑺǗt ᰃৢᴹⱘ⏽ᑺă

ĸ Qᬒ =cm(t0-t)=cmŗt䰡

ಯǃ⛁ᴎ

⛁ᴎॳ⧚ǖ➗᭭➗⚻ᡞ➗᭭ⱘ࣪

ᄺ㛑䕀࣪Ўݙ㛑ǈݙ㛑ࡳخজ䕀࣪៤

ᴎẄ㛑ă

ǈѻ⚻➗ݙᴎǖ➗᭭೼⇨㔌➗ݙ

⫳催⏽催य़ⱘ➗⇨ǈ➗⇨᥼ࡼ⌏าخ

ăࡳ

ᐌ㾕ݙ➗ᴎǖ≑⊍ᴎ੠᷈⊍ᴎă

ކ⇨⿟ǖ1Ă਌ކᴎⱘಯϾ➗ݙ

⿟Ǘ2Ăय़㓽ކ⿟ǄᴎẄ㛑䕀࣪Ўݙ

㛑ǅǗ3Ăކࡳخ⿟ݙ㛑䕀࣪ЎᴎẄ

㛑Ǘ4Ăᥦ⇨ކ⿟ă

⛁ Ǆؐq ǅǖ1kgᶤ⾡➗᭭ᅠܼ➗

⚻ᬒߎⱘ⛁䞣ǈি➗⚻ⱘ⛁ؐăऩԡ

ᰃJ/kg៪J/m3ă
➗᭭➗⚻ᬒߎ⛁䞣䅵ㅫǖQᬒ

=qmǗ⛁ؐᰃ⠽䋼ⱘϔ⾡⡍⅞ሲᗻă

⛁ᴎⱘᬜ⥛ǖ⫼ᴹࡳ⫼᳝خⱘ䙷

䚼ߚ㛑䞣੠➗᭭ᅠܼ➗⚻ᬒߎⱘ㛑

䞣П↨ǈি⛁ᴎⱘᬜ⥛ă⛁ᴎⱘᬜ⥛

ᰃ⛁ᴎᗻ㛑ⱘϔϾ䞡㽕ᣛᷛă

೼⛁ᴎⱘ৘⾡ᤳ༅Ёǈᑳ⇨ᏺ

䍄ⱘ㛑䞣᳔໮ǈ䆒⊩߽⫼ᑳ⇨ⱘ㛑

䞣ǈᰃᦤ催➗߽᭭⫼⥛ⱘ䞡㽕᥾ᮑă

Ѩǃ㛑䞣ⱘ䕀࣪੠ᅜᘦ

೼ϔᅮⱘᴵӊϟǈ৘⾡ᔶᓣⱘ㛑

䞣ৃҹⳌѦ䕀࣪Ǘᨽ᪺⫳⛁ǈᴎẄ㛑

䕀࣪Ўݙ㛑Ǘথ⬉ᴎথ⬉ǈᴎẄ㛑䕀࣪

Ў⬉㛑Ǘ⬉ࡼᴎᎹ԰ǈ⬉㛑䕀࣪ЎᴎẄ

㛑Ǘỡ⠽ⱘܝড়԰⫼ǈܝ㛑䕀࣪Ў࣪ᄺ

㛑Ǘ➗᭭➗⚻ǈ࣪ ᄺ㛑䕀࣪Ўݙ㛑ă

㛑䞣ᅜᘦᅮᕟǖ㛑䞣᮶ϡӮ⍜

♁ǈгϡӮ߯⫳ǈᅗাӮҢϔ⾡ᔶᓣ䕀

࣪Ў݊Ҫᔶᓣǈ៪㗙ҢϔϾ⠽ԧ䕀⿏

঺ϔϾ⠽ԧǈ㗠೼䕀࣪੠䕀⿏䖛⿟ࠄ

Ёǈ㛑䞣ⱘᘏ䞣ֱᣕϡবă

ඤీࢅ
෠৔፩ૣफ़ᅪ፩ܿ

ೄᄎĐփᅃۨđ


