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3NO2 + H2O =  2HNO3 + NO
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HNO3 = H+ + NO3
-
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Fe + 4H+ + NO3
- = Fe3+ +NO↑ + 2H2O

2Hη+ CuO = Cu2η+ H2O

2Hη+ CO3
2ι = H2O + CO2↑

Hη+ OH ι= H2O

ϋ



Feη4HNO3(〶)===Fe(NO3)3ηNOĭη2H2O
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Cu+4HNO3（浓）=Cu(NO3)2+2NO2↑+2H2O

3Cu+8HNO3（稀）=3Cu(NO3)2+2NO↑+4H2O
+5 +20 +2
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ཧৱ3h2e-
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Cu+  NO3
- = Cu2+ + NO↑ + H2O3          32 2

Cu + 4H+ + 2NO3
- = Cu2+ +2NO2↑+ 2H2O

+5 +20 +2
+8H+ 4

䈭࠰ߏ〶⺓䞮ૂ⎉⺓䞮ф䬒ਃᓊⲺ⿱ᆆᯯぁᕅȾ

δӂεौᆜᙝ䍞ĂĂᕰ≝ौᙝ



ᙓ㘹φ〶⺓䞮ૂ⎉⺓䞮䈷Ⲻ≝ौᙝᴪᕰϋ

1. Ԅᇔ僂⧦䊗ਥ⸛θ≝ौᙝφ⎉HNO3>〶HNO3χ

2. ⎉⺓䞮Ⲻ䘎ӝ⢟ж㡢ѰNO2θ〶⺓䞮Ⲻ䘎ӝ⢟ж㡢ѰNOθռ
у㜳Ԅ䘎ӝ⢟ѣNݹ㍖Ⲻԭᘷ儎քᶛ࡚ᯣ≝ौࡸ≝ौᙝⲺᕰᕧȾ

δӂεौᆜᙝ䍞ĂĂᕰ≝ौᙝ



⢯⇀Ⲻᕰ≝ौᙝ⓬⏨ĂĂ⧁≪

⎉⺓䞮ૂ⎉ⴆ䞮ԛ։〥∊���ਾĂĂᗍࡦ⧁≪θ㜳ֵжӑ

у⓬ӄ⺓䞮Ⲻ䠇ኔδྸ䠇Ƚ䫸ε⓬䀙Ⱦ

ഴ⡽Ⓠӄ㖇㔒

⺓䞮Ⲻ≝ौᙝфH+Ⲻ⎉ᓜᴿީȾH+

Ⲻ⎉ᓜ䏀儎θ⺓䞮Ⲻ≝ौᙝ䏀ᕰȾⴆ䞮

ѣ≥⿱ᆆф䠇ኔᖘᡆ䞃ਾ⢟ҕֵ䠇ኔ

⓬䀙Ⱦ



δӂεौᆜᙝ䍞ĂĂᕰ≝ौᙝ

ᙓ㘹φ⎉⺓䞮ૂ⎉⺡䞮䈷Ⲻ≝ौᙝᴪᕰϋ

⎉⺡䞮 ⎉HNO3

ᶗԬ

䘎ӝ⢟ SO2 NO2

≝ौӝ⢟ 䬒㻡≝ौѰᴶ儎ԭ

䘎ӝ⢟
ቴ≊੮᭬ NaOH⓬⏨

≝ौᙝ∊䖹 ⎉HNO3>⎉H2SO4

ࣖ✣ ᑮ



δӂεौᆜᙝ䍞ĂĂᕰ≝ौᙝ

Ѵжਃпφ৸㘹⎉⺡䞮ф⻩Ⲻਃᓊθ࠰ߏ⎉⺓䞮ф⻩ާ✣Ⲻौᆜᯯ

ぁᕅθᒬ⭞ćਂ㓵ẛĈ᷆࠼⭫ᆆᗍཧ߫Ⱦ

C＋4HNO3(浓) —— CO2↑＋4NO2↑＋2H2OΔ
+5 +40 +4
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4HNO3 2H2O＋4NO2↑＋
O2↑
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⺡䞮ශ䞮䴞Ⲻᖘᡆ䗽ぁφ

SO3ηH2O===H2SO4

2H2SO3ηO2===2H2SO4

㊿ㅿۢौ2ࡸSO2＋O2 2SO3

SO2�H2O       H2SO3
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汽车尾气―→NO――→O2
①
NO2――――→

雨水
②

HNO3 
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Ś χ

ś Ⱦ

2NOηO2===2NO2

3NO2ηH2O===2HNO3ηNO
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C＋4HNO3(浓) === CO2↑＋4NO2↑＋2H2OΔ
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4HNO3 2H2O＋4NO2↑＋O2↑

3Cu+8HNO3（〶）=3Cu(NO3)2+2NO↑+4H2O
Cu+4HNO3（⎉）=Cu(NO3)2+2NO2↑+2H2O

Feη4HNO3(〶)===Fe(NO3)3ηNOĭη2H2O
ሯ∊᧘ガ
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⺓䞮ᯏ⭞⦽у儎χ
⭕ᡆᴿ∈NO2θ⊗ḉグ≊Ⱦ

⺓䞮ᯏ⭞⦽у儎χ
⭕ᡆᴿ∈NOθ⊗ḉグ≊Ⱦ

ᯏグ≊᱉ᗍθ⺓䞮⭞⦽儎χ
ӝ⢟ᰖ⊗ḉȾ

⭕ᡆᴿ∈SO2θ⊗ḉグ≊
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2. 0.3 mol Cuૂ1.2 mol HNO3Ⲻ⎉⺓䞮θ࠼ݻਃᓊθ⭕ᡆNO2Ⲻ
䠅Ѱ ( )
Aκ0.2 mol  Bκ0.6 mol
Cκቅӄ0.6 mol  Dκཝӄ0.6 mol

C

䬒ф⎉⺓䞮ਃᓊφCuη4HNO3(⎉) = Cu(NO3)2η2NO2↑η2H2Oθ1.2mol ⺓
䞮ᓊ⭕ᡆ0.6mol NO2Ⱦ

䳅ਃᓊⲺ䘑㺂θ⎉⺓䞮〶θ〶⺓䞮ф䬒ਃᓊφ3Cuη8HNO3(〶) = 
3Cu(NO3)2η2NO↑η4H2Oθᡶԛ᭴࠰ⲺNO2ቅӄ0.6 molȾ



3. ṯᦤ⎉⺓䞮ૂ〶⺓䞮Ⲻᕰ≝ौᙝҜߏсࡍਃᓊⲺौᆜᯯぁᕅφ
Ś⺡䞮Ӑ䫷ૂ〶⺓䞮ਃᓊⲺ⿱ᆆᯯぁᕅχ

ś⺡ф⎉⺓䞮ާ✣⭕ᡆH2SO4ૂNO2ⲺौᆜᯯぁᕅȾ

Fe2+ + NO3
- = Fe3+ + NO↑ 

S＋6HNO3(浓) —— H2SO4＋6NO2↑＋2H2O�

+5+2 +3 +2
3          3+4H+ +2H2O



4.ሼ䬒㊿᭴ޛ〶⺡䞮ѣθࣖ✣ᰖ᱄ᱴਃᓊθռࣖޛḆⴆθਇ⧦䬒
㊿䍞䠅䙆⑆ࠅቇθ䈛ⴆᱥ( )
Aκ⺡䞮Ӑ䫷 Bκ⺡䞮䭂
Cκ⺓䞮䫴 Dκ≥ौ䫖

C

〶⺡䞮φH+

⺓䞮䫴φNO3
-

H+ + NO3
- = HNO3 



5.ሼ2.56 g䬒ૂжᇐ䠅Ⲻ⎉⺓䞮ਃᓊθ䳅䬒Ⲻуᯣࠅቇθਃᓊ⭕ᡆ
≊։Ⲻ仒㢨䙆⑆⍻θᖉ䬒ਃᓊᇂ∋ᰬθާ᭬䳼ࡦ≊։1.12 L(ḽ
⣬߫)θࡏਃᓊѣ⎾㙍⺓䞮Ⲻ⢟䍞Ⲻ䠅Ѱ( )
Aκ0.05 mol  Bκ1 mol
Cκ1.05 mol  Dκ0.13 mol

D

Cuη4HNO3(⎉) = Cu(NO3)2η2NO2↑η2H2O

3Cuη8HNO3(〶) = 3Cu(NO3)2η2NO↑η4H2O

2HNO3~2NO2Ƚ2HNO3~1Cu(NO3)2

2HNO3~2NOȽ6HNO3~3Cu(NO3)2
㻡䘎䛙䜞࠼⺓䞮Ⲻ⢟䍞Ⲻ䠅ㅿӄӝ⭕≊։Ⲻ⢟䍞Ⲻ䠅Ⱦ㻡䘎⺓䞮Ⲻ⢟

䍞Ⲻ䠅ω1.12 Lr22.4 L· molι1ω0.05 molȾ
⭕ᡆ⺓䞮䬒Ⲻ⢟䍞Ⲻ䠅ω2.56 gr64 g·molι1ω0.04 molθ䴶㙍⺓䞮0.08molȾ
ਃᓊާ⎾㙍⺓䞮Ⲻ⢟䍞Ⲻ䠅ω0.05 molη0.08 molω0.13 molȾ



䉘䉘㿸ⵁέ


