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摘要 

本實驗利用雷射光解（ laser photolysis ） / 雷射誘發螢光

（laser-induced fluorescence）技術在不同壓力(100 - 500 torr N2或He) 

和溫度 (296, 283, 260 K) 下測量NCN自由基與NO2之反應速率常

數。我們發現此反應為一具有負溫度效應之三分子 (termolecular)反

應，其在He 和N2中之Arrhenius 表示式分別為 :  

在He中( k之單位為cm3 molecule-1 s-1) :  

    k(100 torr) = (2.20±0.64) × 10-15 exp[(1519.06±80.83)/T] 

    k(200 torr) = (2.18±0.21) × 10-15 exp[(1674.94±26.74)/T] 

    k(300 torr) = (1.45±0.20) × 10-15 exp[(1864.72±38.81)/T] 

    k(400 torr) = (8.68±0.25) × 10-16 exp[(2053.96±8.13)/T] 

    k(500 torr) = (6.97±2.85) × 10-16 exp[(2143.33±113.90)/T] 

在N2中( k之單位為cm3 molecule-1 s-1) :  

  k(100 torr) = (2.07±1.31) × 10-15 exp[(1562.01±175.60)/T] 

    k(200 torr) = (3.03±0.79) × 10-15 exp[(1617.92±72.88)/T] 

    k(300 torr) = (2.58±0.01) × 10-15 exp[(1725.02±1.27)/T] 
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    k(400 torr) = (2.07±0.87) × 10-15 exp[(1877.11±117.20)/T] 

    k(500 torr) = (1.40±0.39) × 10-15 exp[(2047.96±76.92)/T] 

以上所列之誤差範圍為 1σ。 

      本研究所得之結果，除提供模擬燃燒系統之重要數據外，更可

進一步地配合理論計算的結果，來驗證此一反應各個可能路徑及其

中之中間物 (intermediates) 及過渡態 (transition states)。 
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ABSTRACT 

We have determined the absolute rate constants for the reaction of 

NCN radicals with NO2 at 296 , 283 and 260 K in 100 - 500 torr of He 

and N2 by means of laser photolysis / laser induced fluorescence 

technique。The rate constants ( in units cm3 molecule-1 s-1) of the title 

reaction show a termolecular character with negative temperature 

dependence and can be represented by： 

I. in He :  

k(100 torr) = (2.20±0.64) × 10-15 exp[(1519.06±80.83)/T] 

    k(200 torr) = (2.18±0.21) × 10-15 exp[(1674.94±26.74)/T] 

    k(300 torr) = (1.45±0.20) × 10-15 exp[(1864.72±38.81)/T] 

    k(400 torr) = (8.68±0.25) × 10-16 exp[(2053.96±8.13)/T] 

    k(500 torr) = (6.97±2.85) × 10-16 exp[(2143.33±113.90)/T] 
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II. in N2 :  

    k(100 torr) = (2.07±1.31) × 10-15 exp[(1562.01±175.60)/T] 

    k(200 torr) = (3.03±0.79) × 10-15 exp[(1617.92±72.88)/T] 

    k(300 torr) = (2.58±0.01) × 10-15 exp[(1725.02±1.27)/T] 

    k(400 torr) = (2.07±0.87) × 10-15 exp[(1877.11±117.20)/T] 

    k(500 torr) = (1.40±0.39) × 10-15 exp[(2047.96±76.92)/T] 

The quoted error limits are 1σ. 

      Our results offer important kinetic data for the simulation of 
combustion chemistry and can be further compared to the results of 
theoretical calculations of the title reaction on the possible paths and the 
intermediates and transition states . 
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