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Quenching of N02 Continuum by NO, H 2 0 & CH
4 
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1be I(IA rallo. where Ii. IS Ibe quenchlnll rale LOelTlClenl of N02 C'onllnuum b) NO H 20 and CH. and If 15 lhe IranSlllon 
probllblhty of N02 ronllnuum has been measured USIn[! nO"'tn[! aflerl'lov. melhod Th(' Obl8tned _alue!> are 3 J J 8 and ~ 3 
)( 10 I~ cm J for qUelkhlO[! b) NO H 20 and CH._ rcsJX1mel) -

DIfferent investigators have measured the con
centratIOns of NO 10 the earth's middle atmosphenc 
region (20-40 km) and the obtatned values are of the 
order of 109 _1010 (;m -J (Ref 1,2) Its formatIOn and 
destructIon processes In the mIddle atmosphere has 
been extensively studlcd 1 The continuum state ofNOz 
may be produced m earth'lI atmosphere due to the 
absorptIOn of solar radlatlOnll by N02' Quenching of 
thIS contmuum Male by N J • O 2 , Ar. C02 and NH3 has 
already been IItUUled" ~ However, the quenching rate 
coeffiCIents of this contmuum state b} NO. H 20 and 
CH4 , which arc some of the mmor constituents of 
earth's atmosphere 3

, have not yet been measured 
Thus. thc study of these quenchmg procesllell may be 
Important from atmospherrc pomt of view. 

The quenching processes may be studied by different 
methods such liS, tlowrng aflerglow. fast absorptIon 
spectrophotometry. dlo;charge shock tube, flash
photolYSIS. etc methodll But due to the Simple 
expenmental technique and high accuracy ofresuhs of 
flowmg afterglow method. It can be u!oed to study the 
quenching processes In thlll commUnicatIOn the 
quenchmg of N02 contmuum [A(2BI)-+X2AIJ by 
NO. H 20 and CH4 has been investIgated by using the 
flowmg afterglow method 

The expenmental system used for the present 
Inve!.l1gatlon has been descnbed In detail In vanous 
papers" 7 The N02 conlmuum was obtained m the 
afterglow of microwave dlM:harge of N2 and O2 

mixture Introduced In the reactIOn chamber through 
one-needle valve The mtensIty of the continuum wall 
studied for different mixing ratios ([NlJt'[02J < I, 
[N 2J/[02J> I and [N2J/'[02J = J) and maximum 
mtenslty was obtamed for equal mixing ratios of N2 
and O 2 at 200 mtorr Thll> continuum wall then 

quenched by dIfferent quenchcTlI (NO. H 2 0 and CH4 ) 

mtroduced IOtO the reactIon chambcr through another 
needle valve The substances N 2 • O2 and CH4 were 
obtalDed directly from UHP cyhnders (lOL, mlDlmum 
purJt} 99999%) and double distilled water was used 
for H 20 The ga .. NO was obtained from cylInder 
(minImum punty 99 9n~J which was then thoroughly 
outgasscd and va(.'uum dllotllled from 90-77K 

for quenchIng studIes one strong Ime of N02 

conttnuum [AeR 1)-+X 2A 1)] was pIcked by the Ebert 
monochromator set at 5300 A with 2 mm ~ht Width 
RadiatIOn through thc monochromator wa!. allowed 
to fall on pholomulupher tube RCAJP 28 whl(:h was 
operated by a highly slablll.led power suppl) (ECIL, 
H2 I 8) Se'vcrallletll of observatlOnll were taken on the 
mtenslty vanatlon with the partial pressures of the 
quenchlDg gases The varIatIOns of mtenlllt} .... Ith the 
partial pressures of NO. H2 lind CH4 were abtarned 10 

terms of photoelectnc current and are presented In 
Fig. I. II was found that the maxunum IntensJty of the 
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where prune denotes some excIted state other than 
Table I-Eltpcnmental K/A. Values for Quenching of N02 ground state of the molecules From dlfTerent curves of 

CODtlDuum FIg I the rate coeffiCient!> (II.) of the above quenchIng 
Qucncbcr KIA 

10 I~ cm] 

NO 3 I 
H2O 1 8 
CH4 53 

quenching processes occurs at 0.3. 0.31. and 0 29 torr 
partial pressures of the qucnchers. NO. H 20 and CH4 • 

respectively The Intensity then decreased very rapIdly 
WIth the further !Dcrease of the partIal pressures of the 
quenchers (Fig I) The quenchmg processes may be 
wntten as follows. 

N02(A 2 B I)+ NO-+N02(X
2A I)+ NO' 

N02(A 2B I) + H 20-N02(X
2 At) + H 20' 

N02(A2Bt)+CH4-+N02(X2Al)+CH~ 

... (I) 

... (2) 

.. (3) 

processes may be measured following the method of 
Ghosh8 and the obtamed K/A values. where A IS the 
transition probabilIty of N0 2 continuum. are 
presented In Table 1 

The author wishes to thank Prof. S N Ghosh for his 
valuable suggestions and discussions. 
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