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— ' WEABUREMENT GF THE DORCENTRATION OF OXYGEW ATOMS
- » S IN FLaﬁt" BY THE HGE OF WD
U5 ER

[Following ig & transglation of an article ®Izmerenive
kontzentratsll stomov kislorcdz v plamesnakh prl pomo-

Cghohi BO® {Enplizh weraion zhove) by L. Y. Karmilova
and ¥, K. Kondrat'yey in Zhurnal Fizichszekey Khimii
(Journal of Physical Chemistry), Vel XXV, RN 3, Moe-
coi, 1951, pp 312~3L2 3

ﬁxyaan‘ataa 4ndﬂub$ﬁdly bﬁﬁang to the number of basic ac~-

tiva center chanism of combustion re-
actions, Enerefm&a ﬁhﬁ ghs%rvaﬁiﬂn of nxyoen ateme, and neag-
grement of their PDQLEﬂtrﬁiiﬁﬁ in flames, is one of the wast im-
partent problems in the investigation of the chamistry,a? flames
and combustion thesry. A few yesrs spo, one of the authors pro-
posed a2 & sniuticn to this problem 3 wethod (1, 2) based on
measurement of the sheslute putput of light relasted to the go-
ralled ?lama sgae&“um of 00, Howswer, this msthad cannot be con-
sidersd promising until the mechaniem of sxpitaticn of the indi-
gatend s rfutrumwwuh¢ch proved to belong to the melecule af 0, (4)
in the discrets zons section (and not 282 8% was assuﬂeﬁ aagl

Br)--has been established,

For this reason, slong with the methuﬁ mentioned, all othar
methods are of great interest that make possible the smlntiﬁn af
the same prohklem of identification and messurement of the axygen
atom concentration in the combustion zone by indepsndent means,

Gaydon (3) hes progoged snother specivospopic method based
en the cbservetion of the pharacteristic yellow-green light arie-
ing uypon the prassnce of nitrogen oxidese and atomiec oxygen im
the flame, ralzted to the procese '

»i B) 40 ey WD, + MO (1) |




Thie process is the reverse of the process of grsdiasaci&tisn of
N0, which takes place in the regicn & 3 LOBG 8.

Baydon uses hig method in 8 purely gualitative Féshian, The

poseibility of spplying it a8 a ocuantitative method proved to be
the wmzin task of the presant iovesiigation,

— ‘ . THFORY OF THE METHOD
Altheugh emission of yellow-green light of MO, is also re-
lated to a recowbination prosess (1), in srder to"caloulate the

intensity of thig light we do not need to use the method of de-

_ '[TEXT CONTINUED OF PAGE 3]




‘ﬁerminina the effantive magnitude of recombination acaampanieﬁgj
by arzsaswﬁ of light, which was used by V. ¥, Kondraitfev ané A,
I. y;unzk'v (5} in the ca 26 & of processes of the Lype X+X"= X,
+ ha {X iz a ha;ﬂgpﬁ ataom, ¥ is an excited X stom), based upon -
uiP prinoir o \ie {deiziled) ecuilibrium,. Aoiuslly

n the hag value, recombination {as has been ﬁivw
anctrsueﬂ and K. R, Prilezhayev) may be related
to the ﬁrc?fjeiant pf absorpiion (6}, being a measure of the

--proability of the reverca procass. The latier, howsver, 18 20w« ...

gurate only in the case a? groinary photodissceiation and does
not take plzce in the csse of pradissociation where the coeffi-
cient of shacrpiion ﬁptwrﬂ azs the total probshility of absorp-
tion; that is, ths sum iidties of excitstion ang phoio-
digsgoniation.

Tnis is graphicslly madr clesar in Fig. 1, in which the funo-
tion is shown for k, tho sbsorpiicn coefficient of muh {(deter-

mLF o oam ko= S, in e p in mm Hg, 1 in om} with resgect to the
I ]

ave lengih 2?1 in mi (aocording to the measuresment data of
chk¢nsﬁﬁ and Baxisr {(7)--small oircles, and Holmes and Daniels
{8)--gmall pposees) and the function of quentum yield )y during
rhaotoohomical decomposition of MO, (according to the dats of Nor-
righ (8}~ and Holmes ang | Daniefs (8)--A)

In Fi
TEE”E?,“EA

t%tiue datz) Y eunction of

hiross of fluaraayr«u of KO
L tation by various wave lenfths
(,,ﬁ Et iz spparent from the drawing
that 2t similay shsorpiion poefficients
in spentral repions closs to R 436 mp
and close o A= 366 mivexoitetion of Fig. 1

the molesulss of 80 (ﬂ ={1} tazkoes place. L.
in the first region’ and phoiodissocia~
tion in the ssgond !aﬁSEﬂLF af f}uureaenaé&

Sinpe the coefficient of absorpdion of 80, could not be used
for calpulation of the wmagnitudes of recombindtion of MO and O,
we zettled upon the following method for caleoulsting the 1ﬁt8n«
sity of ithe yellow-green light in flame conditlione,

Grﬂa theze ponditions it is necessary to teke into ascecount
the Following elementary processss taking place among O, RO,
and me_:

NG+ O = 48]
| o . %
— MO o+ 8 + Mi = Nﬂz + Mi, k ; -




&
pe 4
Pule
i#
=2
fw

Tz 1’
%ﬁz’+ B, = HD o4 B+ My, Kyei
m@2’+ M, = ROy v Py Kyl
W%, = WOy v bk, k.o -
Here, al”, kzia” gin,, @rz rete consiants, ﬁi iz g particle of
fooeps, ¥
the i-th sord. Ustermining from the etaliocnary gondition éwé%%%»i

&=

= (1, tha statlonary concentration of the spxolted molecuis® OF

wO,, we will obtain for the inteneiiy uf smission per unii voi~

um@ of Flams I e S
k i3 T (R0} a2k L (M RO

[. v + £.° Zi{ﬁi"af (RO (ﬂ} K 33( 1)(‘“-‘2)

: o Hv¥, (2)
k + &y +2£E2i(ﬁi) +£§k3i(ﬁi)

Mere, hv*® designstes the guantity of thz emitied guania.

1 = k{@ﬁz } o= k

The oonsianis k%, ko, and k%i may be expressed, on the ba-
eig of the prinsiple of detalled gouilibrium, by the ronatanis
Kyo Koy and gy s respectively. Aotuslly, from examination of
the eoquilibria; i '

1 SF
. > annm S
N, &5 ND 4 0, WO« Mg ST RO 4 BTy
£ - A2, ‘
p -y
gk if
£y L4 \ 43 — 5303
&mz + ﬁi ot M, + mi*
we will find _ .
M kzz . L guil
” o S :
kg Koy (p0) eguil (0) eguil
mrucd
td »
- o %] S"i,.t e
5' - { g’) geds i - @ _;E;m
wmg' imecst . o N — QT
Kgs (on, ) eoguil
x 2

(€ is the ensrgy of excitation of §0,, which corresponds io tha,
.averags snergy of relative motion of KO and O - RY, that is, ..t

|

- & =




t £ = 0 + RT, where D ia the ensrgy of dissgcisiion of KO intaﬁx}
ND snd O, eguel to 71.45 + 0.50 Keal/mole), or, introduCing the
equilibriom vonshant 4

£ oy £
K, = \uu}aqﬂil ﬁhg%gkéi
(m52§ eguil !
preeey R h’ k" » . . l 5 PPy
i = 25 = g " UEY
i _ , T .
Ky K21 K,
Inssriing klf* koo, Bnd k%i in {2}, w2 will obizin
s { e %
. & _Awg) (B) :
- %ﬂp ‘ikw -&&fkﬁ,}{ (M, K “SZ;‘*mi(mi)i‘éﬁz} .
I=ke ©° . o * ° b, (3]
. b ¥ . . . g
k o+ Ky @&xﬂi(%i} »ﬁkziqhi; .

Further, introducing the dealignations

- 6
4

K BT RY

and converting to expressisn in atmpaphares of psctial pressures,
we write (3) in the following final form:

; Fuo £ >
T k- . .,Ein. {aﬂ+£&"ﬁtﬁi) Mﬁzﬁvmw /ﬁnfrr iﬁiﬁmz lrgﬁm
d ""é"“ ﬁ«{ p [ R h?}*

Ve A IGHA A7
: ' (4)

nm the basis of messurements of the intensity of iliumination I,
the pariial pressure of atomic ﬁxyqsnlﬁ; aisn can be caloulated
from this formulz iF @ll the remaining gquantities gntering into
it are known. :

EXPERIMENTAL METHOD ARD RESULTS

The ohiect of our investigation was an ordinery {hot) flawe
af marbon sonoxide burning at stwespharic pressure in a mixiure
af OO and oxygen, which, according to the gualitative observa-
tions of Gaydon, contains particularly large goncentrations of
naygen atoms. The burner shown in Fig., 2 was 2 guariz tube (3

|
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of 1755 %o 1985° ©, depending upon the 00 content in ths mixe
ture, end zttained ite maximum e?u at ~35% CO. The mezs
ment data we obizined agree, within ths limits of error,

tre date of Loomis and Perrot (10}, which are also shown in Fio.
3 (gross marks),

The Flame tempsrature of oxygen mixtures of 0O, which was
the pain obisct of our investigstion, considerably expesdad
7060° £, which is the limit of applicebility of an ophtical py-
rometer., Thersfore, in crder to datermine the filamant temper-
ature of the lamp at incandescence, in this case we had ip turn
10 a methnd of extrapolation whoss applicability is clesr from
the fplliowing reasoning., Ths amount of thermal gnergy pmitied
ser unit length of filament is proportionszl te 17, where I is
the nurrent strength furnished to the lamp Howesver, the guan-—
tity of ensrgy lost ﬁegtnit length of ?11ament gs a resuli of
itz small thickness andg high temperature, basnmaYly should ne ge-
termined by the illumination whaoss energy 18 prmp”r,ﬂarwz to T,
where T ie the absolute temperature of the filament surfane.

Conspouently, there reszults from the thermal balance aof ths
filament a ratio bhetwesn T nnd?/T Th s regularity in the regi-
an of temperatures from 1000 $o 2250°% K was confirmed by our
specizl experiments, the results of which are shown in Fl@: 4,
perz the filement temperatursz, measured by the use of an optical
pyrometer, lies along the ardinate axis; ;ndj/r"alﬁng the abe
ciess sxis. The temperature of the flame of oxygen mixturss of
0O was alen determined by the axtrapoclated porition {dotted line)
of the straight line in Fig. & according to the valus of the
incandeonent current, which cmr*awhanns £o the point of inter-
seciion of the filement brightness and the D-luminescenze of the
fismz. Temperatures found in uhl” way for flames of mixtures
of OO and 0., of varying composition (from 34 to BO0% 0O) are

shown in Fwé, 5. As is apparent from this figure, the maximum
temperature was about 2730° K, corresponding to a stoichiomet-
| ric mixture, UWe evaluated the error in determination of flama |

w————
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‘sity af illuminatian{%%mi)k'af the Flame wss determined, corres-
m .

conding o the definite wave lengih A (1. is the intensity of il-
ymination of a Haffner iamp) of & nzon famp iocated along the
gpectrum, This type of msasurement was carrisd out in the major-
ity of erperimsnts at the Following mave lgngths! 6807, 8267,
6030, 5764, B56Z, and 5400 (arouni 35400 % is the shori-gave
iength - limit of ysllow-gresn smisgion).
~ugre it iz neceseary to mention the following: it was ob~-
geyved thet the introduction of N0 into a Fisma of carbon WOROX-
jige not only lowsrs the flame tmeoerature but also decreases its
hrighingss. Tharafors, when datermining the intsnsity of vellow-
green emiszion, #iame snectra of OO wers pomparad with gaph oiher
and with the ssme flame upen the sddition of N these were made
at giffevent exposurss selocted st that im the shuri-wave lengih
portion of the gpectrum, whars thers ls &9 abzence of suparim-
nosed illuminstion from A Qidiﬁﬁﬁﬁ g), hoth spectre geve simi-
ar dark argad. .

From a determinaticn of the energy in a Heffnaer lamp ApEC-
trum it iz not difficult to fing the poriion of ensrgy goourring
-t & definite wave length (in the intervalbd); that is,

| £, A0 (1,5, 8%
S N
Leadn N
whare by muitiplving the relgtive intensities of iilemination of
a 00 flems, cbiainsd by photomatric mpasurements (with aad with-

ot addition of KB), by ixA% (I )yddand integrating along ths
whole speotrum, we will pbisin the intensity of illuminstion of

aéﬁ., ’ﬂ{ z ) d)‘j{‘“{ AY 3
A AR ) 'PTW} L, ci
, S ‘ by k BF 5 & _

end g Zé
£= (1), w—‘} 1,6,
g I R N A

. 2 , ; o
The oiffsrence hetween these twd guantities gives the enargy cor-

regponding o yellou-grean gmigsicn:

o o ain E
- 3 gAlfE L
ﬁ&ﬁ%f w £ = ! (Iajaﬁ jérf;)é\ a-(*-flw)‘_} l?id}‘n ' (5)
: 2

[

GA

& {
Graphicslly this difference is reprasented as 3 sguare which iz

}nciudeé between the curwes<;%;\> %%33‘ for both flames. The
_ 5 ‘
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- magnitude of thls gnuare is meﬁd by Qraugw
ir intsgration.  In Fig. 6 we introducs

. the d}girlbut;au curve for energles in the
speetrus of yellow-green emissl o ‘ ‘

In our Pxﬁcﬂimwnﬁa'tﬁn HaFfurr *mvy.

located st & distance of r = 1§ from LHe
spant rngraLh alit unwrpd tne flame was 4%
a digtancz of r = L33 M, In addition, the
T TR - times of exposure durlﬁq photography of tha
“speniry rum f the Fizme (t) and the iamp epectrum (% } wers differ-
~ent, chahc ilation for similar dl%tahCrﬁ amﬂ expowUfa Limes
gives the following corr rected coefficient authars',’aw%nmtai
" Here as before ws essume that dar&an;ng sf the phatofilm is de-
Ctermined py the product of the 1ight intensity and the time af Bxre~
nogureg. - For photoreiric measun mment& whioh have a@s khsir goal
ayaluation of ths order of magniiude of tha mpaquraﬁ internsities,
this rough spprosch proves guite adequate. ]! S
»'-f»r" , 2 tg - [
X Y fg ; "'t s - a (6}

which must b ﬂultﬂpiﬂeﬂ by the Qmantltviai«dpuprmingd bv the
“mathod desoribed ahuve,

,IQ:@ ting intc the expression xA% the UnluE (1 )%ﬁ;m 5on
) avg/cﬁ ses, we will obtain the energy of ths y@llmwnnr\r' .
L amion poourring onoone om of surtace which is at a distance T from
tne fiame, Consequently, in ordsr to determine the full enargy
af ililumination of a8 unit waluve gf flamiz in nnﬁ gecont, ws obe
+a*n in this case

"

L E ' : R ', o '
T = Qﬁr, x&i 2y  ;‘ ‘ ’ (7y -

m nEk ‘
(v iz th9 volume of the Fl“mm, Ed&ﬂl/%wl em )

Meszuraments of the aaanulgyAL? usina the method dpaar) ed
akove, werg carried out in ten different experiments, The g~
sults of them& gxpe rifents are givgﬁ im Table 1, ‘

[‘5133‘.}&35 Ok OF THE RESULT

i
muangx‘lag k,ﬁ,fi Y& /g, and y*® entﬁrlng into exrraaa on
f;unﬁ from the Tt ofpilowing datas.  Investd ga+*ﬁfq

[ L
w
e
-

] un"s*aenra DFIN 2'laaﬁ to a value of the QLﬂﬁ“ity k af
the order of 109 ses -1 (11)e This wdﬂntity paturally should
" not depend upon the excitatinn snergy, that is, upon the Have
length., The mucntlty'?J wag determi mined by Baxter (12} from the
aaxtlngz hing nf flum“ewUEﬁce.af MO, by Varipus gases ab room e

- 10
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temperature and for WBZ, Est Nz, znd Gz proved egqual to 50, 44,

- 1 . » 2 .
and 16.5 mm —, respectively. Since the values of ?l for ef=-

=3
[

na

=3

ty
£ 0
3

[ K I R s o
x

[ o

ive magnitudas of fluarescence extinguishing which correspond-
these valuss are olose to the gasokinestic magnitude {gach
¢imetic collision being extinguishing (11), the guantities
muet he considered independent of the wesve length. Upon re-
ulation for thefflame temperature T and atm ~+ they must be
irslied by 760 ﬁd;égg . In the carbon monoxide flame, gases

ng significant pertizl pressures are CD?, gco, and DZ‘ In
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the unknown guantity };U ez use}%z. Further, the guan-
N L

D were determined from the data of Holmes and Daniels
k refer to the effest of admixtures of foreign gases up-
antum yisld of the photochemical decomposition of ND..
at to k and??, these ouantities should depend upun wave
coming zero when the sxcitetion snargy of the molecules
s than ite dissociation energy 0. Holmes and Daniels
t+ thoroughly the effect of various amounts of CO, up-
vantity #, in which the most accurate of three serigs of
nts using various wave lengths {40 , 366, and 313 mi)
se at A= 366 Mgt But eince the average excitation ener-

lecule of N0, undaer the flame conditions (T = 2500~

() porrespands tBA~370 mpr , then we alsc use the data for
-«z experiments for the determination of the quantity}gi for
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The following processss are the basis of the mechanism of
chotosherical decomposition of NDQ:
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gey ® -

&Gt 4 by o= %ﬂzg kﬁ,

ﬁﬁ% = 80 + O, ky;
et s B0 o+ 0¥ B, k.8
?'éuz + ﬁi 5 éi} i 17 ,;zig
. + M, = RO, + M b
' i Z i T340

— MOL = RO, + hvY, k. -
£ &

s

By using designaiicns tzken esrlier, we will obiain For the guane
tum yield st the pressure of an exiraneous gas sugusl to p,

- qyﬁm%lfmaz¢aﬁf

)Py
ﬁuz

o~
o

e

"o “
f’ s By + Ty s (B0 e

A,

Introducing the guanitity

by E
=2 ci+&&? =

5 G2 | | (9)

¢ ’}‘ y o
1w ‘gma * P aa,) Tho
Z 2 Z

that ig, the guantum vield at p = 0, from (B) end (9) we will

He

F ,?C i %,: p )
whgrs
H
0. = .

N3

i i
1 o .

oy

]
B
4
=X

8 a5
ang P Lf-c«f?wz/ﬂﬁ}@? i

E’Z' - ¥, ‘+?'f~
A Ze. ﬁﬁ 11.

ho
Tre reletionship of the gusntity ﬁgg%ﬁﬁ o "B apourding o

the dates of Holmes and Daniels {}3m 366 mia) for CO, is given in
Fig, 7, from which it is appsrent that this qmanti%y is actuslily
a linesr function, in spreement with forowmule (10). From Fig. 7
ws find ©, = 2 and €, = 0,8 * 10° wn Hyg std. Subgiituting in the
expraaaimﬁ for 0, "= L.82 (8}, we will ochiain = 1,18 where
jit follows that in the region M= 266 mg, P AcY. “Conesguently, R




the excited mo lecule af ND,, which has an aéml
pitation snergy oorreeponding to A= 366 mia, 18
likely to lose its energy of excitation upon
‘pollision with s molecule of CO, with the samg
probability that 1t will daegmcgmtﬁ upnn this
collision into MO and O, Tﬁking into congiders
ation the fact that the approximate ﬁuﬂilihrlw‘
um of the quanm’cimasﬁ and | takes place slso
in the nase of other gases, we will detﬁ§ a.7§-
Figg 7  From here, using the Pxp*eaalana for Fz and qn
L {9), we f;nmd'ﬂw” 10“ i - :

kurﬁhar ca]ruldtlng the partial p*aasure af G0, ﬁ’ “an

Sl in the fFlame ae the average valus from the initisl®and Flnai
pfessurss of these gasea (dﬂ"amznn camp¢pt9 SﬂmbUmtlUﬂ aof CO) we
- will have -

. _,.,. = jw i ;«:w = "":' . »ua%m Qquj f - #f - gfr'ﬁ e fg(j {L‘z#"")’.’
'/Z,-,-“z' ¥ 42 co T A x4l 2 T

where x mf;&‘.JQi is the quantity fcund frmm the compmsitlun Ds
“the initisl mmxture‘ Thess averagse values of saz CB and ﬁﬂ ai-
50 wWers ua&ﬁ dJrlng the calculation of the quantltyé;fram (#)

Finally, as is agpavEﬂt from Fig., 6, the maximum emission in the

yvelliow-green spectrowm occurs at the wave lengthlt= 600 m}a “this
cnumber also determines the value nf thﬂ quantlty V*Bﬂt?alnﬂ 1ntn
. expression (&) :

o In Pxpfﬁuulmﬂ {4), alang m1th tha term whlnh is prmpartlcﬁal
“to the prcdumta pMGpJ’ a term enters whish 1s‘$rmpmrtlonal to

'PNG_, e will damaﬁstrate that in view of the mma7lna%s nf tr&

par%mal pressure of N0, in the fiame this SECGﬂd term ;a insi gnzfm
“jgantly small in compafison to the firsi. In order to prove thie,
i’it is P@EE“BETY to d&maﬁatrate that P&ﬂ undey th@ conditions in

the flame is slghlflcantly less than thg value enuxl in aqui«f
librium with it. Actuslly, keeping the relatlnnsh%p of bath rum-
eraﬁﬁrs of (&) we will find 2 L

F A TR ”“»‘O - s - l“:,ﬂii)’ (fl/a)a(?“l (PI"O)B&:! 5 'P/JO )
. (ai ¥ B Br) pun b _"K (PA-‘.; 248 Fap o s é-: {Pq»ﬂ?;_.
since P almost exa rtly equals wn‘e 451’ and the partlal pream

ND
sure of oxygen atoms undsr the carditlmns mf the - raactian takl ng
ﬁléﬁ? aaﬂnﬁt he less than(P ) - ‘ .
o) equil® ; v ,
1 Ac nmrﬁlng to data clted in the survey of Ge:b (13), mnla«‘ |

g za
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AN
pules of NO, easily react with atoms of gj
(the activation energy is less than 5 ¢ cala)
"In prectice, however, the equilibrium of
Cthe doublz gquantum yisld, uwpon photoones-
- ical dpcomposition of MG, in the rend
predissosiation (Fig. 1)§ may be viewed
a girect 1ndlmaximﬁ aof a rapid resction of
NO. aleo with stoms of 0. Ffrom here 1t fol-
lofie that the Flame conditions due to the w.
; presencz of significznt concentrations of .
T R ) free atoms and radicals, should be favorsble
?ff;r thejd&aampﬂ ﬁlmﬁ 9f N 1y which aleo leads ta ng <?i(; {>gaui?‘

Cﬁﬁ sitdering ths raasflcﬁ of MB with thaa aut*vw parti
gnd designsting their concentrationg by (R}, in & stationar
‘;burﬁimg flame containing A and W97 we will hﬂva the uram&s

SEB

;2m§ f'Gz a‘ﬁ,MSz,'ki;
SR PYT TR I .
Ny = 2 N0 s By, Kyj
MO, + & o= (MO 4 RO), 31
fram which it follows | | ‘ .
: ﬂ(&&2> R Y SR
=0 = 2k, (N {0,) = Zko{NO,)T ~ k(WD) {R).
1 4 2 2 3 /4
“dt | o
Iﬂtfﬂddﬁ’ﬂg thL equilibriue sonst aiﬁa P
‘. P, el
% S %ﬂ\;qull D) qull and (K }Q - (P8[ egu¢; ,
P (Tmn ) squil " (T0,) equil
2 e

| and 2 agauming “that (mq) = (MB) ~and (E5). (62) FQUI*,‘NP wklxk
Crewrite the prec@dxng ﬂquafimn in the furn o % ‘a»g & i
DT o {F é . ) ‘f“,m., N (,E_;.‘ P _’,’.’3’ o
v (ﬂhei 2 §.._’: f";ﬁ; "( (va‘. ;{j;;,.yc.‘*‘ 2 : ,;';V (ﬂ;’i"_}g {ﬁ} /' .

5,‘ff

In view of the k‘g';{gt that (Fﬂ ;:«: {Q) Equll, it 153 ’*mmrm,, that
a,gzﬁ “;?? .Mwﬁiﬂimzumw .
7 o :,‘, A., f'g)@ .




>

I~ the nangtant'kl has the valuz 0.8 ° 10738 o gep 7t (lh).T

|

We cen osloulate the gonstant k., by aatt&ng the activation ensrgy

'3 =10 La?l and the steric fa@ vor eousl te Uel. Such an astie

mate g;vaa For T = ?*”ﬁm”?ﬁﬁr aha kzﬁ%Ql .10 =il ﬁ%g E&ﬁml@ Final-

iy, the lesst value of the guantlty ng under the conditions
Kp\?‘ﬂ.ﬁj

—uf gur &xpw?lngnt@ wag eoual. fo 2 P10 *em~? ) from this it follow8
that: 2a_» 107, i.e., EL0077

irn Tebie 1, the composiiion of & mixiure is shown for ssoh
geperimant (gﬁ“wnéwfumx_h nolumns); the flame tsmpereture (Tifih
solumn): the smount of ensrgy ccourring for the yellow-gresn
gmiggion, caleuisted asoording io Fvwmu 2 (5) (sixth solumn); and
the partial pressure gf the oxyoen aioms iﬁ the flameg, calpulat-
gd by formels (&) (seventh golumn}., From a compsrison with ths
gquilibrium pressurss {eighth column}, calpulatsd Trom the aver-
age values of PG and the sguilibrium constant (K )ﬁ, it follows

2

[x g

that "0 and {

o5
|8

E}aauﬁl have closz orderg of wapgnitude.
ighth colum a#
) equil (eighth column) age

function of tsmoersturs of the flssme srs graphieally ghioan Lo
Fig. 8, in which the data relsting to close temperatures ars av-
granes {experiments %4, 83, 70, and 7i--average temperature 2610
K; and experiments 58, 58, end 64--average temperature 2660 K.
fs im apparent from Fig. #, 8ll the points except one 1lis o &
smocih curve, which can be gilven the folluwing interpretation,
From the dete pertsining to the lows-temperziure. sxhausted Tlames
of cerbon menoxide (2), it is krown thet in these flemee the oo
centration of atoms and radicale is a thoussnd times greater
thar their eouilibrium cosceniration. Upor increasing the flame
temperaltt ?e that i, spprosching combustion ponditions whinh
takp place in @ hot Flame, the differsnce betwesn the sctuzl and
gpouviiibrium GQ?G sntraticns aof active particies should constantly
deoreass. It is poseible that this also is reflecisd in the
surve of Fig. 8, from which it is possible to drew conclusions
ta:“ t%m aqrgamﬁnﬁ of both concentrstions at flame temperstures
2 w1 2600° ahs. Pa far as pw%ranzﬁuw ﬁuiﬂtﬁ are concerned
{E*‘ﬁ“lﬁ“”* 35), the incresse of F_ over (e ) is relatively"

The values of the ratic ?ﬂ:\P )

o’ anuil
greas herg, gaaglhhy becauss of the grest excees of oxygen {sae
2 - ,

3

CONCLUSIONG
Massurement of the inteneity of yellow-preen smission of

'%m2 laaﬂs to ths poseibility of guantitztive evaluation of the

- 15 .
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— o S
-§cuncaﬁtratlﬁn of atomic oxygen in flames. Conssouently, & matgj
cd proposed by Geydon as mualitaiive has been converisd into @
gusntiative wathod of snalvsig.

gy using this mathod, scasursments of the concentration
oxygen stoms in hot f;ﬁmxe of carbon wonoxids ars of the sams
order of magnitude as the egquilibrium concentratlon (8t fiasz
temprrabures hlgher than 26007 abs),

_— An inadesvacy of the methwod le the guite definite obstacls e

that intrrﬁuctlan of nitric oxide into ths flames changes ths
combustion conditions (perticularly, ii lowers ithe flawe tempsra-
“ture). Corregpondingly, the messursd congentrations of the axy-
gen atoms apply o fxsﬁe burning under channsd conditione and
not to the initizl flam
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