
Estimation of Nilrog'm [)io"i~ and Nitric O"ide in Air

In oddition 10 tilt method dtscrilltd Iltl""", a numllt' of insuoments have
",cently beeome ov:ail.ble based on cb=ilumin<SC<'nce: the.. Of< nI,,,,ntly
bring ""lUlled and may be of considerable v:alue.

l. SCOPE

1he melhod is opplicoble 10 nitrog.n dio:<ide concenlrations In 1hc
O1mOlphef< f,om 0 few pom pe, lhouoand million 10 aboul S ports pet
million. with only sligh, inlerfe",n"" from other Aue&.

2. PRINCIPLE OF METI10D

NiuO&en dioxide is .boor!:>ed In • $clulion of sulphanUlc acid which i.
1h<reby dino'i..d; the dinonium sall is coopled with N·(I-nophthyl}
elhy"".dlomine .nd 'Ilt Uo-dye formed me..ered .peetrc>Photome1ric.lIy.
l1te same "'000" con be used for niltic oxide Iftet o"id.,ion '0 nitrogen
dioxide by fir" POISing tile sample th,ough .n o:<idising oolo'ion: ,hi. Ii""
• mea.ure of total niltogen dio:<ide and ni'ric oxide. tlte 1>"" bring
estimated by difference. Tlte method is b..ic.lIy that of S.ltzman (9.1) as
",commended by 'he AlmriCln Socie'y for Testing MOleti.ls.
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4, REACE:-iTS

The reogent' ore mod. from lllolyhool.grlde ohemicols in nltrite·fre. wllt!
p"p"ed, if n....""1)'> b}' redistilling dinilled wller in .n lll.gl.., still .fler
adding. ory'tol of e.ch of pot..sium perm"'8""llellld borium hydroxide,
Unless otherwise Sl.ted, SOIUlion' Ire sloble fOf severll monlh' if stored in
well."oppered, amber glass boltl" " low ..mperlture. The .Morbing
solution mould b. warmed '0 rOOm remper>,ure before u... Acetio otid,
g1.dol; sodium nitrite; ,ulph.nilio odd; N-(l-n.phlhyl}ethylenediamine
hydrochloride .tock solution: dissolve 0,2 p.m of the ,eagent in lOOmlof

W""-

4.1 Abscr/J/nG <elu/ion

D,uol.. S gtlm of ,ulph.nllio ocid in about 900m1 of wllor CQntoining
l4Om1 of gllci.l Icetio Icid. Cool, odd 20ml of fh. ,tocl< solution of
N{I-naph'hyl)"fhylene<liamine hydrochloride and d~"te '0 I lilre with
watef, Avoid lengthy txpo;ur. to air during preparation Ind ">e. Sodi"m
nitrif' .rock ",lution: dissolve 2,03 gram of .<><\ium nitri" in ....'.r .nd
d~ute to 1 ll"t. Solu'ion ".ble fOf .bout 90 d.ys.

4,2 Sodium niln·u,'alld.rd ",luMn

Dilute 10m1 of th• .rock ,olution to 1 lit" with wat'r Pr<pare fr.sh juS!
before use, One ml of thi, solutioo produoe. a colour equi"lenllo that of
101'1 of nitrogen dioxide (IOppm in I li're of .ir.t 760mm Hg and 2S°C).
This I' ~ased on Ihe emwk.l delerminolion that 0.72 mole of sodium
nittire produce, the $.lrne colour .. 1 mole of nittog.n dioxide, Tht" is
some <ontrove"y ooncerning ,hi• .roichlomeuic faotor whioh Iw rlnged
from 0.5 '0 1.0 (9.2-9,S). For 'hi> teason for work of the hights! .couraoy
the colibrlt;on V.ph should be prepared u'i"i u.nd.,d atmospher•• of
nittogen dioxide.

4.3 po/.",'um ptrmo"fOIliJu (for d./ermino'lo~ of ~i,rl" o"id.)

Dissolve 2,S gram of po'...ium permonganalt in abouf 90ml of Wll.r, add
O,7Sml of ooncentrated miphurio odd (SG. 1.84). cool ond dilute '0
looml wi'h wat.r. This solution 1Ia, poor keeping properti., and i'
prefenbly prep.red freill .. required.

S, APPARATUS

S,I Bubbl'"

The.. should ~e of lhe miniatu" frilled type. Ahern"ively 111-&1... midser
impinge" {which moy 1>< obtlined <<>mmtrcWly, eg ffom Min. Sofery
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Appliance. Limil.d) m.y l>o U$Od. h should bo nOled lhOl if the latter a,.
us.d, ab'orption efflci.ncy may bo low", than wilh the frilt.d ly"" and il
m.y b. n""'$Sa')' '0 u.. mort lh.n twO in .erie, to en",,. comple,.
collection ofsamplr

6, SAMPLING AND PRDCEDURE

6.1 Nltrogrndioxid.only

Tran.fer, by me"", of a pipe"e. IOmI of the ab"'rbing .olution 10 two
bUbblt" con""<led in ..ries. By m"n, of a suirable pump drow ,h.
atm<>spllt,. ,hrough tho ab.orbing solution at th. rOle of 4OOm1/min until a
rU'onabl. rod-violet colour has del'tloptd in tho fint bubbler, NOle the
\IOlum. of air sampled and Ihe tempe,awre and pre"o",. Aft", a fonher
ISmin the optic.1 density of .ach solution is me..u",d in 20mm etll,"
SSOnm u.ing unexposed ">alent a. ,..fe,..net lOd lh. concent",ion of
nitrogen dioxide determined from 'he prtpa,.d ""Iibralion graph.
Corn:c1ion for pre"u," .nd "m""rature lOa)' bo made if neetssary by mun,
of lhe u'u.1 gas equation.

6.2 Nitric oxide only

Tran.fer IOmI of the .bsorbing .olu,ion '0 throe suitable small bubble" .nd
10101 of the pota";um ""rmanpr.. te solution to. fourth bubbler. Connect
in seri.. _ bubbl." I .nd 2 containing absorber, bubbler 3 conl.lnlng
oxidant and bubbler 4 obsorbor Proce.d •• fo' nitrogen dioxide and
"",..u,. optieol den>ity ofth. solulion in bubbler 4 which will bo. measure
of the ninic oxide COnetnlrition in ltrms of nitrog.n dioxide. Con",,,ion
of nitric oxide to nitrogen dioxide by acid ""tntanganale is ....,i.bl. and c>n
be IS low as 7l)%, h.net lh. m.thod will give only an .pproximOle .a1ue fo,
nilric oxide concentration. Con'lenion dfioirnci.. of 9S to 100% h.w b••n
reported osing olher oxidants (9,6).

6.3 Nitrogen dioxide and nitric oxide

If a ,imol..noou. e"'motion of the.. ga..s i. required then the oplic.1
d.n.ili.. of 1Olulion. in bobbl." I .nd 2. OS d'.crib.d onder nitric oxide,
m.y olso be me..ured,

7. SPECIAL CASES

In"rum'nts for "Ulomalio continuo", monitoring of oxides of nitrogen in
the ",m""pm,. utilising lhe Saltlm"" method.re •••n.bl. commerci"lly.
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Thoi' bulk. hown'<', mil1n produdt Ih< U$O of.ud1 in.trwnenu In tho
upper atmoophe.. and no informa'ion if aniLt.bk ,oprd.,~ the anilabUJty
of miniatu.. moclel.. CouloInf,ric U1d non-dlrpeni... inf'H~ spectroscopic
rnt1h<><h Much ItrxltMm.,l...., '0 m.,",un..t;"" h3"O he... described. Tho
form.. " """"",,r """4pecil'i, fo' I'iII\ll<Sl <:aides hel<l& ",bj«' to
irnorfo..ftCC from f»Sdmu and W1t., n",""rs. The "uo, in its 1'....... , ro""
...nously affOCU'd. by "'" pit.""" or WatO' -.-. and is "'latiwoly
in..""u... hel<-a_,IOppm.

. SOTES ON PROCEOCtlE

8.1 hqJvtltiotlDf~"""~

Add kJtcIwIS Ydumos. ~ '0 Im~ or tlw stoadafd nitnto .ohloon to I aono1

of 25m1 ..,/wnotrit f1HI<s lad dUu,. to 001..... with Ih< Ibsofbin& Mllutioft.
)I", ..011 lIld aft.r 1Smln ",uau.. Ilw optical demit)' of the ..Iu.."" ill

20mm ~III II 5SOnm """" "'" ....., ....r...not and plOt 1l'IP/> or
optkaI d.mity apiml ~n'..tion.

8.2 Inlor/.,.ncn

Tho offo" of in'o,rorinS pus II ..btl...ly unimportant unk.. p.....nt In
quantities much hil/><' thIn thlt or ni"OI0n diol<ido. Orono in Imount.
Ifl'uer th." 5 tim.. that of nit ""en dlo~lde oause I .mall into,r...not

lmpattini\ I slii\ht oran~o tint to 'he '"1&<111. A 100fold lI,io of .ulphur
dio~ide produce< no Int.rlerenl;<. but I 30-fold ratio slowly bluohe. the
oolou, to I .tii\ht extont. lnttrf...noel from otho' gas.-. i. n.gli~;bk.
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