
Spectrophotometric Determination of
Nitralt> in WaIN

l. INTRODUCTION

Nit ,Ue in "",ter h.. been determined by lhe I'henol·,h,ulfonic a6d method
since 1863. Unfortunately, the method 'uffen from I numbo' of inte,­
ferenc.. , lh. mo,t ';gailic.,,, being due to chlorid... Th. melhod lICks
se",itivity 100 ,equi,e, eVllporali~n 10 dryn"" of "I~ti..ly large ..mple, of
wuer, Ultraviolet lpeCtrophotol. ~ry h" t><.n p,opo..d (10.1) .. an
Ihemat. method whioh i' flO. from chlo,ide imerfe"noe. Howev." nitrite,
chromium Ind organic maUer do interf.,. unl..< compenllled for through
use of lpeCi.tl COflWiOll curvn. Reduclion of nitrIte 10 nitrite with
wboequent me..urement u,;ng I modifl<d Grie" ,.achon h.. b••n wid.ly
used. Although luch methodJl ". quite .. ruiti,., I numbor of .ignifiClnl
interfe",nc.. detract from theit appeal, B'ucine produce, ~n inten.. yellow
wilh ni"." in the pre..no. of acid. OJ}orid. doe< not inte,f..e utd olhe,
co,utiluenu likely 10 t>< pre... t in WIt., h... ""Ie or no effect (10.2). Th.
method of choice fOl mol! ~I'plic~tlon, i< th. chromolropic Idd procedure
(J 0,3) which is both ,enuti.. "nd f,o< ftom critical interfe,enc., This hit.,
method is iC<u,.te ""d Ihe te<:hnique inmlved is u,.ightfoTWO'd.

2. SCOPE AND FIELDOF APPLICATIONS

Thio method i< ,uiuble for determining nilru, conceo,,"tioo< in natutll
"""e,. and it can be ~pplied dire<:tly to the analysis of water without
recourse to e""paTillon Ot p,ecipiwion 'tep<, No ..mple prepar.1ion "'
,equired unl.., ,u,pended mat.ri,1 is pr.... nl; in which cue the impuriti..
C~n be remov.d by centrifugation 0' filtration. Reliable re,uh, can bo
oblllned 0'" the ronge 0.2.20rngJ1 of oitro1<. lnterfer.nce< due 1o
rob".nce, 'uch ., nitrite, oxidizini agents, chloride and iron (111) which
no,mally interfere in nitrate d'le,min.tion, have been eHminaled.

3. PRINCIPLE

The melhod ;, bued on the re>ction ofnit,"e with chromotropic Idd. 111<
abso,bonce of the ,.,u1ting yeUow "'lution is propartionol to the nitrate
concentration. PotenHlI inlerferences ha.. bun .liminlled through th.
i'ddition of .xc"" <Odium ,umte which ,emo',.. inlerfetence' due to
oxidizing agems, ""d Idditlon of ure~ which eliminates nit,lle interf.rence,
Reactions ofohloride Ofe masked by the addition of antimony (Ill).
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4. REAGENTS

4.1 Sl~ndmd nil"". ,.,1"lion

Diuolv. 1.37JI of rtq.nt Vad. sodium nit rat. in di.till.d wlt.r and dilute
to on. IiI.,. n". ,iv", I nitrile concentrltion of Imgfml. A ..ri.. of
OIloolld. C1n be prq>ared by suitlble d~ution•.

4.2 Sl</furic «Id

\JI.O Inllyticll reagent .rld. conc.ntrlled acid whkh" f... frQrn nitratt.

4.3 f'uTi[Otd chromolropic IIdd

Prepor. I ..t"raled solUliOl' of Ihe di$Odi"m .llt of l,lWihydroxy­
3,6-nlphlhllene di,ulfonic acid. Prot<1o twi« u'inI dtcolorizin. chlfroal.
Cmtam•• lho ..I.tnl from lb. filt.red solulion by Iddinl .ulfu,ic acid.
~llttJ. wash ....ral limes ..ith ethanollnd dry below WOe. Pr.pa.. I 0.1'"
solution of the ..agent in concentrlted .ulfuric Idd. Tht ..Istnl OOlulion is

colorl","nd is >table for twO "".ko,

4.4 Sul/llt - 01..- !/Olulion

Dissol~ 51of urta and 410f reagent I'-.le Inhydrou. sodium ...Ifi,. and
<lilult 1o 10Clrr< with dillilled wat...

4.5 Antimony IOlurion

H.,., 0.51 of anlimony molll in 80m! of concentraled oulfuric Idd "nt~ IU
the metal .. dissolved. Cool the ",lution and -.ld to lOrn! of ice water. When
kepI """might, if any ..1t ClY'taniz<1, redissol~ by h..,ing.

5. APPARATIJS

Spt<:'rophOlOmeltr witable for meas" ..ment of ab<Orllance at 410nm and
equipped wilh matched quan. «n•.

6. SAMPl..lNG

Any louptoble p,ocedu" for ohtainina "pr...n"'i,.. >lmpl.. from ruturll
.... t.., may be u..d. Tht ..mpl.. 10 be Inllyud a.. t,an,f...,td by pipellO
mlumeuic fl1;h lIld lie lluted accordina to Section 7. Procedure.
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7, PROCEDURE

Pipe1 2.5m! of urnple into dty 10m! .olume1r", nask,. To ea<h fluk odd 1
drop of ,uln'e·UreJ ...,lu1ion; pl""e the naskl in a 1'"Y of cold wat"
(1()'20°C) ond add 2m! of the anlimony ,ulf.1e ",Iulion. Swirl ,h. n.,k,
during ,be .ddition of each ",I"tion. Aft" 'be mixtu\e, b... stood in the
batb for '~O"t 4 minute!. odd ImI of chrornol,opk acid "'Olent: 'wi,1 the
n..ko again and allow them 10 stond in the cooling bath fo,.n .dditional 3
minUlts. Add concentrat.d 'ulfunc odd to >dju" ,he .olume to ,he 10m!
nwk; stopper the naoo .nd in.." 4 time' in ordet to en,uIt adequate
mixing. Finilly. ollow Ihe ",IUlion, to 'lond for 4-5 minul" at room
temper.lturt and agoin odjUlt lhe .olume 10 the IOml mark ";lb
concentr.lttd 'ulfuric acid, Mix corefully in oro.. no, 10 introduce gOl
bubbles. After ",ailing.t Ie... IS minute<. rtad Ihe alnom.nct.t 4lOnm.
For running blank uperiments, substitute double.<Ji'till.d waItT for SlImple
0' nitr.lte..,lution"

8. CALIBRATIO:-"CURVE

By diluting lhe standard lOlution, prtp." a $On.. of ,t.ndnd, containing
0.1, 004, 0.7, 1.0, 2,0, 4.0 .nd 8.Omg/1 of ni"ate, Carry out lhe instruction,
in ~ction 7, Prooedurt. PIor .b>or~once "r,w ni'rat. conce"t,,"ion; a
line" plOt mould be ob!1ined.

9. REPRODUCIBILITY

Th. me1hod il 0 relioble on•. Al th. lmg/l1t',.1 for nitrat. lh. coeffici.nt of
....n.tion at the 95% confidence bmit il 4%.
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