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Annex-8
I 
Add Clause A-8.1.2 a.frer
Clau.se A-8. l. I " Altcrnctt ittelv
Arscnic' ntuy ht, t,.ttitttutt,cl htl
I ntluc' t i t.c ly (' t t t r 1tl c,d l, I u : n t rt
Opt ic a I e mi.y s iort Spe c t ro me t ry
(ICP-OES) method as per
Clause 7 of IS 20BB;2023,,.
Or
"Alomic Absorption

Spectrophotome ter (AAS)
method as per IS I I 124; lgg4,,
Or
" Inductive ly C oupled plasma-

Mas s Spectrometry (ICp -MS)
method os per IS 3025(part
6s):202 2 ".

('lau^s'e 8 of IS I 0l I 6:201 5 refers a
classical ntethod of analysis fbr the
estintation of Arsenic in Boric Acid
wherein the method involved the handling
and exposure of critical chemicals like
Mercuric Bromide and Lead acetate and the
method is also very laborious and tedious.
In view of this, there is a need for
incorporation of instrumental methods as
specified in IS 2088:2023 (IC?_OES) or
AAS - Vapor generation methods as
specified in IS I |24:1994 or ICP_MS
method as specified in IS 3025 (part
65):2022''
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IS 10116 : 2015

orlt a control test using I rnl ol standard lead solution
ancl the sarne quantif,v of reagents in the srrne totfll
volurne of lhe reaction rnlxtur'e. ('ornpare the colour'

of the solutions to l0 min atiel the addition ol hltlrogr'rt
sLrlphide solution.

A-5.1.1 llre presc:rihed lirrrit shall he takcn its ttttt
having hec:n cxcseded il the intensity of the c<lltlur

produced in thc test rvitlr tlie malcrial is not greatcr
than that produced in the control test.

A.6 DETERI\IINATION OII IR,ON

A-6.0 0utline of the Nlethod

Iron is determined colorimetlically tty visual
comparison using potassium thiocyanate.

i\-6.1 Apparatus

A-6.1.1 Ness/er C.t,lincle r: - 100 ntl caplcitl'
(.rae lli -1161).

i\-6.2 Reagents

L-6.2.1 (:on(t'ttlrutt'd Hvdrot'ltlttrit ,lt il -(,ica IS 265).

;\-6,X,3 t\mntrtniunt Pcrsullthuta - solid.

:l-6.2.-l B tdttr u t I i r P okt.r.t i u t n T h i o r' 1' tu w t e - Di ssol ve

I l) g of potassium thioc,,''anate in l0 ml of water. Adcl

sufticient rr- butanol to make up the volume lo 100 ml
and shake vigorously until the sohltion is clerr.

i\-6,2.4 Stuttlurtl lnm Solution * Dissolve 0.702 g

ol' ferrous ammonium sulphate IFeSO*
(NH,,),SO*.6H"0] in watcr rnd add l0 ml o{'dilute
sulphuric acid (10 percent r'li'). Dilute the solution to
onc litre . Take l0 ml ol this solution and dilutc to 100

ml belbrc use. One millililre of this solution contains

0.01 mg ol'iron (as Fc).

A-(r.3 Ilrocedure

l)issolve 5 g olthc matcrial lirrSQ gratle and 0.02 g in

casc olexpkrsivc gradc in 2-5 ml tlf ll,;ttcr and lranslcr
tu u Nessler cylinder. Add 2 rnl ol hydrochlrtric acid^

30 nrg of ammonium persulphale and l5 nrl ol'

l-rut.anolic potassium thiocyanalc solt-ttion. NIakc Lrp ttr

1t)0 rnl. sln(6: r,igorously ltrr 30 s and alklw lhe liquids
to scparate. Olrry ortt a cttntttl test in anotlter Nesslcr

cylindcr rvilh I nrl of standard iron soh.rtion and tlie

same quantities of other reagents in the same total
volume of the reaction rnixture. Clompare the colour
o[ the butanol lay,er in the 1!vo sets.

A-6.3.1 The lirnits prescribed in Table I for SQ grade

and and 4.4 for explosive grade shall be taken as not

hai,ing been exceeded. ilthe colour oi'the butanol layer

in the test u,ith the material is not darker than the colour
prodtrcecl in the control test.

A-7 CALCIUN!

A-7.1 ,,\pparatus

A-7. l.l l'l:r.titttttrt llLttitt

,\-7.3 Re:rgcnts

A-7.2.1 Metluttrol

A-7,2,2 {lytlvr,r1,1,,r,,'Ackl- see IS 165.

A-7.2.3 SrtlTthuric At'iil -.rce 
IS 266.

A-7.2.4 St ntng Anr truttriu &tl utiott

A-7.2.5 Amntorriu - Arunrottiurn Chlot ide Bu,l.l'er

Solutktrr

L-7.2.(t k,tdiwn Sulphide Solutirnt

L-7.2.7 EDTA Solutintt - 0.01 M.

A-7.2.8 M e tln, I Th y- tn ol B I r u I nd it utrt r Stt I t $ i t t t t

A-7,3 I)issoli,e 2.5 g ol'tlic porvdercd sarnplc in l5 ml

ol- rnctlirnol in a 1'rlatinr"rrn basin. add 5 clrtlps ol
hrdroe hlorir. lre id lrrr-i c\ ilporale lo dryncss. 

.l 
rr thc

rrsirl ut' lrr-id l.i rrl tti rttclhurrol lnd .l drops of'

hydrochlrrrrc ae rd and aglin e vaporiltc to clryncss.

Nloiste n tlrc rc:sitluc lvith sLrlphr"rric lcid ancl ignite .

I)issolvc the residue in .50 ml of \vater; add l0 rnl ol
rmrnonia-antmoniunr chloride bulfer solr"rtion, f5 nrl

ol'strong anrmonia solution and 5 drops of sodiurn

sulphrte solution. 'l'itr"ate rvith [:DT'A solutitttt using

methyl thymol hlue as indicator. until the blue solution
becomes colourless or grcy. Not morc' than 0. l5 ml ol
EDTA is recluired t0 poss the tcst.

A.S ARSENIC

A-8.1 Procedure

Dissolvc 2.5 g olthe malcrial in l0 ml olthe water.

Carrv out the (cst lor arscnic as prcscribecl in lf l0gS
using lirr cornpalison l \ruin obtilinr'd u'itlr O.6i1I: mg

ol'lrscnie trioxidc.

A-tl"l.l l'lre rnatenul shlil bc' trtken to havc satistied

the rcqLrircmcrnl ol' thc tcst. if' tlre length and intcnsiti
0f the stain is no( grealcr th;tn lhal producecl in thc

contr()l lsst.

A-9 SODttiN{

Deternrine the sodium by flame photometer at 5ll9 rrlm

according to the directions of the tnanufactuler ol
apparatus.

A.IO CHLORIDE

A-10.0 Outline of the Nlethod

Excess silvel nitrate in nitric acid solutiolt produces a

',vhite suspension o1'silver chloride on addition to a

solution contlrining chltirrde ion.



IS 2088 : 2023
15 min to 20 min. Pack lightly the top thirti of the + 0.5 ml volume. Transf.er the solution to the conicalconnecting tube with impregnated uu*.u.ni .o,ton flask, coor to room temperature if necessary and
I3"1,,i10, :ix#'f.,ii:rimgffi;r;1",*:l'f ;;.il:'oJ.scribed in o.i.:, o.i:.i and6.2.3.i
absorption tube c. After I5 nrin to 20 min. i,u,..,,r,,.., 6.2.1 }llt.rttk:Iest5 g of zinc gra,ules into the ton'toi iiutr A ,nd ( irr'\,.rrt . br.rrk rcsl. as pr.escribeci in 6.2.J, 6.2.3.1quickly reassernble the apparatus. Allow the rcactiorr a,rO O.Z.:.Z.ouritting thc santplc.to proceed fbr 45 min to 60 min at room temperature.

6.2,3.2 Spectrophotometric nteasurement.\

Disconnect the absorption tube and tilt the absorber sotnat the reagent solution flows back and forth between
the absorber and bulb to disperse tfr. ,"fiJ-."rtents, ifany, and to mix in the solution well. Transfe. the solutio,
to a photometric cell and measure lt, uUro.Uun.e at thewavelength of maximum absorption, S+O n_ uringwater as reference liquid.

NOTE 
- The colour of the tlispersion is not very stablelor long rime and hence. absorprior",ri. ir"pt iionr.,,i.;rncasurcmcnt should bc mad(. within 2 h ot.thc dcvoloDnrcnt oI.colour. Care shoulc.l also be rrkcn to prevent tf,".:r.p,,iutiun ofsolLition as its volrrnre is sntall.

In thc casc ot'rrittcd grass abs.rbcr raisc arcr ro'ier ltrii?.|;ll ,,,1][-r,,i*tt]Llrr?Ithc connecting ube in'to the absorbcr r.""r,,i ,in,,.r, opl'lcAl, E\Ilsslo\-- sp'arRoN,ll.l,uRto allow the solution ro pass through the fiit back and (rcp-oES) r\rETHot)fbrth effecting the dispeisal of thei"a alp"rii.'Ler rheconnecting tube finally drain into the absorber. 7.1 principle
l0 pg standard shall have an absorption ofthe orderof 0.4.

6.2,3.3 Ploiling of'the calibration curue

Calculate corrected absorbance by subtracting thereading obtained for the solution 
"ooiui.rirg 

* rtuoau.darsenic solution from the observed .#i;;. plot agraph ofcorrected absorbance ofsorution aga'inst their
arsenic contents.

6.2.3.4 The test solutions shall be prepared as prescribed
in relevanr individual marerial ,p..in.uiioJr'1,, o, ,ocontain I pg to l0 pg of arsenic in a sotution'ot-S.0 rnt

Table I Recommended wavetengths, Achievable Linrits of euantification rilr Difl'erent Configurati,n ofInstru ments and Importan t Specira I Interl.erences

6.2.5 Calculation

Calculate the corrected. absorbance by subtracting thevalue obtained for the blank solution norn ,fruioU,uin.A
for the test solution and read from the calibration currrcthe corresponding mass of arsenic.

Arsenic content, parts per million by murs = 11
M)

where

M, : mass in pg, of arsenic found; and
,M, : mass in g, ot'sarnple in the solution tested.

The sample solution under analysis is nebulizecl
through a nebulizer inside a ,pruy .horrl....fn. u.rorotformed is aspirated to argon plasma torch ptoduced
by 

^a 
radio-lrequcncy. inductivcly ."rrl;j plasnra(lCP). where the molecules break into..un.tirL,.nt

atoms and/or molecular spL.cies and atoms ger excitcd.These excited atoms then return Uu.t"L-itl" Io*.,energy state by emitting radiation of specifio
wavelength. These emitted radiations are characteristic
of an element and are measured by the photomultiplicr
tube detector and intensity of such .,nitt*J .u.f iu,io, i,directly. prol.rorti.nal to the concenrrr,i,,, 

"i..rpectrvecorrsli111.'111 clenrcrrl irr tlru :lrrrrplr,

(Clauses 1.2 and 7,4)
Sl No. Element Wavelength (nm)

lnterl'ering Elements

(3)(2)

Radial viewing
(Fc)

(4)

Axial viewing
(pg)

(s)

Approx, Achievahle Limits

(l)

As
(6)

188.9'79

t93.696

197.197

t8

5

( r00)

l4

t4

3t

Al, Cr, Fe, Ti

Al, Co, Fe, W. V
Al, Co, Fe, Pb, Ti
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Indian Standard
METHOD FOR ATOMIC

ABSORPTION SPECTROPHOTOMETRIC
DETERMINATION OF ARSENIC

O. FOREWORD
0'l This Indian standard was adopted !y the Indian stancrardsInstitution on 3r october 1984, after the arurihnurr"j iilil" chemicar
;l,ll#,,a"*:iona[ Committee had buu, ,pp"oved bi tr," Cr,"*i..i

o'2 The aromic absorption specrrophotometric method is dependent onthe fact that atorns in the' grou'nd ,r",; 
';iii-;ffi;; 

i;I;, of thesarne. \vavelength they.emit wthen excited. wh";;;;;r.'Lrrtui.in,
arsenic ( AlHs ) is introd-uced in the lu-",-,r," i"i""r;iil; it;;;T_nritted radiation wi, .decrear" in p."foir;.r",.'ii,"'rr{.,iri, ir g.ornastate atoms present in the-flame, that is,'the -extent of concentration ofarsenic. A horlow cathode ramp made' or the "r"-*, il'l?i",ur-irruaprovides the source of radiation. vapour generation l<it is used topro'ide AsHs vapour which is pa'ised ;ii"-irr""'hu*"'".na theresultant arsenic absorption is seen as-a pea-k signal. A monochromatoreliminates the unwantid radiations ""J i ftoioi""riu* a"Ii""""'*urrr.r",the intensitv of Iight. -The absorb.""ol. tit "";;;;';;;;ii"or "orr"un-tration of the analyzed element

0,'3, In reporting the-resurt of a test or anarysis-made in accordance withthis standard, if the finar value, observed or^ca-lculated, is to be roundedoff, it shall be done in accordance with IS: 2_1960*.

il ,l, 
t i:,,rii ,,

ii

I. SCOPE

l.l 'Ihis standard prescribes the
method for rhe determination
t_4":_""

atomic absorption spectrophotometric
or arsenrc by hydride generation

tRules for rounding off numerical values ( rcaiscd ).

J


