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ABSTRACT

A simple, sensitive, precise and rapid analytical method has been proposed
for indirect spectrophotometric determination of chloride. The extent of
absorbance quenching capacity of chloride towards different compositions
of mercuric-thiocynate reagent and thelinearity of permittance against con-
centration are the parameters tested in search of the best composition of
reagent. The reactions of chloride ion with 1:1 [Hg-SCN]* absorbing re-
agent are investigated and method is examined for determination of chlo-
rideat 263nm. Average values of permittance coefficient, relative error and
RSD for quantitation of chloride in the range of 2.0x10%g to 1.8x103g are
found 4.3917 lit.g'cm?, 0.198% and 0.4725% respectively. The effects of
concentration of mercuric and thiocynate ions on the analytical perfor-
mance of the method are studied. Thelimit of determination of chloridewith
the variable volumes of reagent is determined. Feasibility of the method
furthermore tested for estimation of chloride in standard solutions of hy-
drochloric acid, hydroxylamine hydrochloride, synthetic mixture of anions
and cations. The average accuracy is found good, which is evaluated by
comparison of the results obtained with those claimed by standards. 1ons
likeH*,NH,", Li*, Na', K*, Ca?, Mg*?, Sr?, Ba'?, Mn*?, Zn*?, SO,?, CO,% F
,CH,COO, HPO,? do not show interference while ions such as Bi**, Ag',
C,0,% NQO,, Br, I, 5,0,7 and S? showed interference in determination of
chloride by this method. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Determination of tracequantity of chlorideioninvari-
oustypesof sampleisachallenging problemin current
chemical analysis. Chlorideion determinationismost
common parameter measuredindinica |aboratoriesand
itsamount in blood isan important diagnosticindex of

various hedlth problemsrelated to hyper- or hypochlo-
remia. Chloridedeterminationisalso oneof theimpor-
tant aspectstested for the judgment of level of water
pollution. Consequently, numerous analytical methods
have been deve oped for determination of trace concen-
tration of chloride. Out of thesethe most common are
the spectrophotometric methods*®l, based on the
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measurement of absorbance of thered col ored Fe(l11)-
thiocyanate complex, whichisformed by thereaction of
thiocynateions(replaced by chlorideandyte) with Fe(l11).
Medica preparationsavailableintheformof chloride
salt arealso anayzed on thebasis of their chlorideion
concentration with the sameapproach®”. Accuracy of
thesemethods of determination of thechlorideat atrace
levd, istotdly governed by thequantitative replacement
of thiocynateions (from mercuric thiocynate reagent)
equivaent to chlorideions, sincethe[Hg-(SCN),] re-
agentisquitestable. Inaddition, rather than thereplace-
ment of thethiocynate, chlorideionsmay directly unite
with[Hg-(SCN),] reagent and it may formthethiocynate-
chloridecomplex of mercuricionwith coordination num-
ber greater than two. In present manuscript, with the
help of absorption spectrawe haveinvestigated reac-
tionsof chlorideionwith 1:1 mercuric-thiocyanatere-
agent, sinceit was observed theideal compositionfor
determination of chloride. Likewisetotheearlier sudy®
12, the absorbance guenching capability of andyte(chlo-
rideion) towardsthe absorbing sysemviz. [Hg-SCN]*
isthethemeemployed for determination of permittance®.

EXPERIMENTAL

Chemicalsand solutions

All chemica sused wereof anaytical reagent grade
and used without further purification. Doubledistilled
water was used throughout the experimental work.

a) 1.0L of 0.01M Hg" solutionwas prepared by dis-
solving 3.427g of Hg(NO,),.H,Oin 12.6ml of fum-
ing HNO,, followed by dilutionwith ditilled water
to makethefina solutionin0.2M HNO,. For ex-
act molarity, thisHg(NO,), solutionwas standard-
ized againgt standard 0.01M EDTA using solid hex-
amine (buffer) and xylenol orangeindicator.

b) 1.0L of 0.01N SCN- solutionwasprepared by dis-
solving 0.972g of KSCN indistilled water. This
solution was standardized against above 0.01M
Hg(NO,), usingferric nitrateindicator.

c) 1.0L of 0.01N chloride(0.355mg.ml™) solutionwas
prepared by dissolving 0.585g of NaCl indistilled
water. Thissolutionwas standardized againgt stan-
dard 0.01N AgNQ, using potassium chromatein-
dicator andthen 0.200mg.ml chloridesolution was
also prepared.

Hnalytical CHEMISTRY o

I nstrumentsand accessories

a Shimadzu UV-Vis Spectrophotometer (modd UV-
1800) wasused for measurement of %T. The soft-
ware UV Probe version 2.33 was used to obtain
the absorption spectra.

b) Equip-tronicspH-meter (model EQ-610) wasused
to check thepH of test solutions.

M ethod for deter mination of chloride

The proposed method was primarily tested for de-
termination of chloride in the range of 0.355mg to
1.775mg by using 1:1 [Hg-SCN]* absorbing reagent.
Initially, 200.0ml of 0.005M reagent was prepared
by adding 100.0ml of 0.01M KSCN solution into
100.0ml 0.01M Hg(NO,), solution. Thetest solutions
(TS) of chloridein thisconcentration range were pre-
pared by adding 1.0ml, 2.0ml, to 5.0ml aliquots of
0.355mg.mlchloride (viz. 0.01N NaCl) solution se-
guentially into 25ml graduated flasks (humbered as 2
to 6) each containing 10.0ml of 0.005M absorbing
system/reagent. Flasks were shaken thoroughly for
quantitative complexation of chloridewith[Hg-SCN]*
reagent and further diluted up to the mark with dis-
tilled water. Similarly excluding only chloridesolution,
thereagent blank (RB) solution®® wasprepared in flask
No.1. Thetrueblank (TB) or reference solution® used
here was distilled water. The %T of RB aswell as
each TS was measured at 263nm against distilled
water asareference. %T of the RB was used to ob-
tain the clearance® value of test solutions. Thegraph
of logarithm of clearanceviz. permittance® against the
concentration of chloridewas used for determination
of chloride. Efficacy of the method was then prac-
ticed for determination of chloridewith 2:1, 3:1 and
4:1 stoichiometric composition of mercuric-thiocynate
reagent and further applied for quantitative determi-
nation of chloridein different samples.

RESULTSAND DISCUSSION

Stability of mercuric-chloride and mercuric-
thiocynate complexes

Mercuricion forms complexeswith many anions
including chlorideand thiocynate. Thecumulativefor-
mation constant (CFC) of mercuric-chloride***4 com-
plexesarelog K,=6.74,log K ,=13.22, log K ,=14.07
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andlog K ,=15.07; whichindicates respectively the
formation of [Hg(Cl)]*, [Hg(Cl),], [H9(CI),] and
[Hg(Cl),]*complexes. Thevaves CFCillustratetha,
al chloridecomplexesaresufficiently stable. Smilarly,
the CFC of mercuric-thiocynate34 complexes are
log K,=17.47 andlog K ,=21.23, elucidates thefor-
mation of [Hg(SCN),] and [Hg(SCN),] > complexes.
Comparison of log K, andlog K, values of both the
complexesindicatesthat, thiocynate complexesare
more stablethan chloride complexes. Although CFC
values of thiocynate complexes are greater but the
reactivity of chloridetowardsthemercuricionisquite
more; sincethe stability and reactivity are not consis-
tent with each othert*®,

Selection of thewavelength for measurement

The method proposed here for determination of
chlorideisbased on absorbance quenching ability of
chlorideion towards[Hg-SCN]* reagent. The absorp-
tion spectraof mercuric-thiocynateand mercuric- chlo-
ride complexeswere obtai ned against distilled weter as
areference. Thesolutionsfor absorbance measurement
areprepared by controlling their concentrationin such
away that, it will appear nearly samein thetest solu-
tions. Figure 1 illustratesthat, the spectral region 260
to 265nm (centered at 263nm) at which chloro-com-
plexesexhibits minimum absorbanceand absorbing re-
agentinal:1gtoichiometricratio (viz.[Hg-SCN]* sys-
tem) exhibitssufficient absorbance. Thequenchin ab-
sorbancewas observed on addition of chlorideionrep-
resented by spectrum of the [Cl-Hg-SCN] complex.
Inaddition, dilute HNO, showed minimum absorbance
at 263nm and the sol utions of freethiocynate (KSCN)
and free chloride (NaCl) ions were observed nearly
transparent at 263nm.

Absor ption spectraof mer curic-chloridecomplexes

Contralling chlorideion concentration with thefixed
concentration of mercuric nitrate, the solutions of
chloro-complexes such as, [Hg(Cl)]*, [Hg(Cl),],
[Ho(CI),] and [Hg(Cl),] > were prepared and their
absorption spectra were obtained against distilled
water. Thisabsorption spectrainterpretsthat, all mer-
curic-chloride complexes show negligible absorbance
at 263nm (figure 1), but complex with coordination
number (CN) twoviz. [Hg(Cl),], revea sthelowest
absorption. Onaddition of chloride solution, sametruth

—— Fyll Peper

IS responsible for decrease in absorbance of the
[HO(SCN)]* system sincethat resultsin formation of
[SCN-Hg-Cl] complex with CN two.
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Figure 1: Absor ption spectra of mercuric-chloride com-
plexesand mer curic-thiocynate complexes obtained against
distilled water.

Absor bance guenching mechanism

Theabsorbance quenchingaction of chlorideandyte
on 1.1 [Hg-SCN]* absorbing system was studied by
preparing thetest solutions of chlorideintherange of
0.3551t05.325mg. These solutionswere prepared at
25ml dilutionwith 10.0ml of 0.005M absorbing reagent
by adding sequentidly 1.0ml, 2.0ml, to 15.0ml diquots
of 0.355mgml~of chloride (0.01M NaCl) solution. The
measurement at 263nm was observed inconsistency in
the%T reading (TABLE 1) whichrevealsthepossibil-
ity of formation of different reaction productswith the
absorbing reagent. Therefore, the absorption spectra
(figure2) of thesetest solutionswered sotaken to study
the course of complexation reactions.
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Figure 2 : Absorption spectra of test solutions containing
different concentration of chloride (figuresin mg) obtained
againgt digtilled water

Absorption spectra(figure 2) demonstratethat, the
RB solution containing no chlorideionsexhibitsenough
absorbance. Asthe concentration of chloridein thetest
solutions increased successively from 0.355mg,
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0.710mg, upto 1.775mg; the absorbance of test solu-
tionswas observed to decreaselinearly because of the
conversonof [Hg-SCN]* into[ SCN-Hg-Cl] viz. com-
plex with CN two (figure 1 and 2). When the concen-
tration of chlorideioninthetest solutionswasincressed
morethan 1.775mg, viz. 2.130mg, 2.485mg and so
on, the absorbance of the solutionswas also observed
toincrease successively because of the formation of
complexeshaving CN three and four, which exhibits
more absorbance(figure 2).

Chemical composition of absor bing reagent

The CFC of mercuric-thiocynate doesnot provides
thevaueof log K, whichindicateno possibility of for-
mation of [Hg(SCN)]* complex and it was a so con-
firmed through absorption spectraof [Hg(SCN)]* and
[HQ(SCN),] complexes, which appeared to be nearly
same but showed different value of absorbance. Ac-
cordingly, when concentration of mercuric and
thiocynateionsiscontrolledinal:1stoichiometricra-
tio, probably the speciesin the absorbing reagent are
[HQ(SCN),] and Hg**. When chlorideions are added
to the absorbing reagent definitely that get unitewith
free Hg?" ionsand produces chloro complex such as
[Hg(CNI*, [Hy(CI),], [Hg(Cl),] or [Hg(CI) ] 2 If the
reaction of theadded chloride occurred withfree Hg?,
then at the selected spectral region (figure 1), the ab-
sorbance of Hg'? and all chloro complexesisamost
same consequently, no quenchin system’s absorbance.
However, significant quenchin absorbanceisbecause
of thereaction of chlorideionswith other species present
inthe absorbing reagent. Chemically, at equa concen-
tration of mercuric and thiocynateions, the speciesthat
exist inthe absorbing reagent is[Hg(SCN)]* or Hg*?
associated with SCN-ions. Furthermore, it wastested
that, [Hg(SCN),] species do not showed the absor-
bance quenchingmechanismwiththechlorideions Smi-
larly no decrease or increasein %T reading was ob-
served when an experiment wasrun for determination
of chlorideusingonly mercuricionssolution.

Cour se of thecomplexation reactions

Addition of chlorideion solutioninto 1:1 mercuric-
thiocynate reagent, thereactionswhich likely occurred
inthetest solutionsand areresponsiblefor decrease or
increasein absorbance of the solutions, are suggested
below.

Hnalytical CHEMISTRY o

(1) Hg*?+SCN = [Hg-SCN]*

Thisreaction istheformation of absorbing reagent
with equal concentration of mercuric and thiocynate
ions. Therefore, reagent blank (RB) solution, showing
aufficient absorbance (figure 1 and 2) containonly [Hg-
SCN]* species.

(2) [Hg-SCNJ*+Cl-=>[SCN-Hg-ClI] +[Hg-SCN]*

The second reaction occurred in test solutions
those contained insufficient chloride anayte; asare-
sult part of the absorbing system is converted into
product having CN two, which reflectsthequenchin
the absorbance.

(3) [Hg-SCNJ*+Cl-=[SCN-Hg-Cl]

Thethird reaction possibly takes placeinto those
test solution inwhich the concentration of [Hg-SCN]*
reagent and chlorideionisexactlyinal:1 stoichiomet-
ricratio. Thisisthelimit of determination of thechloride
by thismethod. It isjudged by maximum quenchinab-
sorbance and associated with the formation of [ SCN-
Hg-Cl] product. Test solutionsinwhich reactions2 and
3 occurred, those consumesall theadded chlorideions
and do not replacesthe thiocynateionsfor generation
of red color withferricions(TABLE 1).

TABLE 1: Test solutionsof chloridein therangeof 0.355mg
t05.325mg wer e pr epar ed with 10.0ml of 0.005M absor bing
reagent and measur ement wascarried out at 25ml dilution

0.0IM NaCl(ml) ClI'(mg) %T at 263nm. % T*at 460 nm.

0.0 0.000 10.47 99.13
1.0 0.355 12.09 99.18
2.0 0.710 13.96 99.13
3.0 1.065 16.11 99.15
4.0 1.420 18.57 99.19
50 1.775 21.33 99.11
6.0 2.130 16.94 97.64
7.0 2.485 13.62 84.35
8.0 2.840 10.81 71.86
9.0 3.195 8.61 60.89
10.0 3.550 6.76 52.46
11.0 3.905 541 45.14
12.0 4.260 431 38.76
13.0 4.615 345 33.17
14.0 4.970 274 28.27
15.0 5.325 227 24.55

*Solutions spiked with 1.0ml of saturated Fe(NO,),and %T
was measured at 460nm.
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At greater concentration of chloride, thepossibility
of formation of [Hg(Cl),], [Hg(Cl),] or [Hg(Cl),] *com-
plexesincreases along with the other complexessuch
as, [SCN-Hg(Cl),]*, [SCN-Hg(Cl),] > etc. (reactions
4 and 5). Theformation of such alarger sized chloro
thiocynato complex anionsincreasesthe optical den-
sity of test solutions (figure 2). Thereactions4 and 5
also showed the mechanism of replacement of the
thiocynateionsfrom the absorbing reagent, which gen-
erates the red color with ferric ions (TABLE 1).
Thiocynateionsand chloro complexesshow insignifi-
cant absorbanceat 263nm, however significantincrease
inabsorbanceisonly because of theformation of chloro-
thiocynato complexeshaving CN greater than 2.

(4) [Hg-SCN]*+CI*=>[SCN-Hg(Cl),] +[CI-Hg-CI] + SCN*
(5) [Hg-SCNJ**+CI*=[SCN-Hg(Cl) 2 +[Hg(Cl) ] 2 +[CI-
Hg(Cl),]-+ SCN*

Reaction stoichiometry and analytequantification
capacity

According to the course of complexation reac-
tions, thelimit of determination of chlorideisconfined
by reaction 3 at which the chloride concentration with
absorbing reagentisinal:1 stoichiometricratio. When
5.0ml of 0.01M SCN- solutionismixed with 5.0ml of
0.01M Hg* solution, then 10ml of 0.005M [Hg-
SCN]* absorbing reagent is obtained; which has ca-
pacity of determination of chloride exactly equal to
1.775mg (viz. 5.0ml of 0.01N CI"). Likewiseto ear-
lierl1>-12 study, it was observed that anal yte quantifi-
cation capacity of the reagent was observed to in-
crease with increase in its volume. When 8.0ml,
10.0ml, 12.0ml and 14.0ml volumes of 0.005M re-
agent tested for determination of chloridethen system
showslinearity respectively up to 1.420mg (4.0ml of
0.01N CI"), 1.775mg (5.0ml of 0.01N CI"), 2.130mg
(6.0ml of 0.01N CI-) and 2.485mg (7.0ml of 0.01N
CI") of chloride. Thus, absorbing system showed the
stoichiometric reactivity with theanalyte.

Effect of excessthiocynateand mercuricions

Thesurplusconcentration of mercuric or thiocynae
in absorbing reagent does not affect theanalytical per-
formance of themethod, but it affect the chloride quan-
tification capacity of thereagent. Thisstudy wascar-
ried out by testing 10.0ml of absorbing reagent intwo
compositions. Thefirst compaosition formed by mixing

—= Fyll Paper

120ml of 0.01M SCN-in 100ml of 0.01M Hg*"?solu-
tions, with thisthe system showed linearity up to 1.065
mg of chloride. Thisisbecause most of thereaction
siteson mercuricionsare blocked dueto theformation
of Hg(SCN),. The second composition tested which
was having composition of 100ml of 0.01M SCN-in
120ml of 0.01M Hg'?; by thissystem chloridedetermi-
nation capacity was increased up to 2.130mg, since
more reaction Stesbecomes available on excess mer-
curicions. Surplusmercuric or thiocynateionsinthe
absorbing reagent affect the values permittance and
hence permittance coefficient, because of thechangein
composition of absorbing medium. It wasobserved thet,
with extra concentration of thiocynate, the value of
permittance coefficient was observed toincreaseand it
was get decreased with excess of mercuricions.

Utilization of other compositionsof thereagent

Other compositions of the absorbing reagent in
which concentration of mercury to thiocynatewas con-
trolledina2:1, 3:1 and 4:1 stoichiometric ratio, are
a sotested for determination of chloride. Chloridede-
termination capacity of the absorbing reagent (at fixed
concentration of thiocynate) was observed to increase
withincreasein concentration of mercuricions, because
maximum gquenchin absorbancewasobserved a higher
concentration of chloride. Asexplained earlier, there-
action stoichiometry with 10.0ml volumeof 1:1[Hg-
SCN] absorbing reagent was observed at 1.775mg
(5.0ml of 0.01N CI) sincethe concentration morethan
1.775mg of chloride absorbing system showed devia
tion by decreasingthe %T reading. Similarly, 10.0ml
volumeof 2:1, 3:1 and 4:1 system the reaction stoi chi-
ometry was observed respectively at 10.0ml, 13.0ml
(theoreticd vaue12.5ml) and 14.0ml volumesof 0.01N
NaCl solution.

Though thereaction stoichiometry ismaintained at
each composition of the absorbing reagent but it was
observed that with increasein concentration of mercu-
ricionsthe non-linearity inthecalibration curve was
observed toincrease. With 2:1 composition of there-
agent, dight non-linear nature of calibration curvewas
observed. For 3:1 and 4:1 compositions, the absor-
bance quenching effect was observed insignificant at
lower concentration and it was observed significant at
higher concentration of chloride. Consequently, only 1:1
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mercuric-thiocynate system wasfound best for deter-
mination of chloride.

Analytical performanceof themethod

Analytical performance of the proposed method
wastested with quantitative determination of chloride
in the range of 0.2mg to 2.0mg by using 10.0ml of
0.005M [Hg-SCNJ* reagent a 25ml and 50ml dilution
(TABLE 2). After measurement of %T at 263nm of
each TSand RB against distilled water asareference,
clearance (Cr) and permittance (Pr) of each test solu-
tion were cal culated by following equation 1and 2 re-

Spectively.

ride. TABLE 2 interpretsthat permittanceisdirectly
proportional to the concentration of chloride, sincethe
extent of reaction that occurred between chlorideand
absorbing reagent (of fixed concentration) istotally sub-
jectivetotheconcentration of chlorideonly. Here 10.0ml
of 0.005M absorbing reagent issufficient to react with
only 1.775mg or nearly equa to 1.800mg of chloride.
When concentration of chloridegreater than 1.800mg
or equal to 2.0mg then absorbing system get deviated
fromthelinearity through decreasein %T reading be-
cause of theformation of additivereaction productsas
explain earlier. Thefeas bility of the proposed method
has been repeated threeto four timesat 25ml fina dilu-

% T+ tion. Theaveragevaueof permittance coefficient was

= % Ty @ observed 4.3917 lit.g*cn for determination of chlo-

. rideintherangeof 0.2mgto 1.8mg with the 10ml of

Pr = m% @ 0.005M absorbing reagent in 0.1M HNO,. Further-
RB

Where, %T_ and %T ., designates %T of test solution
and reagent blank solution (containing nil chloride) re-
spectively, both measured against the samereference
solution TB. Cd culated values of permittanceareplot-
ted against the concentration of chlorideand the cali-
bration curvewas obtained for determination of chlo-

more, for asampleof wesk e ectrolytesuch ashydroxy-
laminehydrochloride, thequantitativeionization of chlo-
ride ion is not possible in such a case the value of
permittance coefficient wasobserved small. But higher
or lower va ue of proportionaity constant does not af-
fect themeasurement since, spectrophotometric analy-
ssarethecomparative methods of andysis.

TABLE 2: Analytical perfor mance of themethod tested through quantitative deter mination of chloridein therange of

0.2mgto2.0mg using 10.0ml of 0.005M absor bing r eagent.

Conc. Chloride M easurement at 25ml dilution

M easur ement at 50ml dilution

(9) %T 263nm Cr Pr  Prop.Const. Pr.Coeff. %T 263nm Cr Pr  Prop.Const. Pr. Coeff.
0.0000 1051  1.000 0.0000 3238 1.000 0.0000
0.0002 11.39  1.084 0.0349 17461 4.3651 3372  1.041 0.0176 88.05 4.4027
0.0004 1234 1174 0.0697  174.28 4.3570 3514  1.085 0.0355 88.81 4.4406
0.0006 1346  1.281 0.1074  179.07 4.4768 3657 1129 0.0528 88.08 4.4040
0.0008 1452  1.382 0.1404 17545 4.3864 3805 1175 0.0701 87.60 4.3799
0.0010 1575 1499 01757 17568 4.3919 39.67  1.225 0.0882 88.19 4.4093
0.0012 1717  1.634 02132  177.64 4.4410 4127  1.275 0.1054 87.80 4.3899
0.0014 1843  1.754 0.2439  174.23 4.3558 429 1325 01222 87.27 4.3636
0.0016 2011 1913 02818  176.13 4.4033 4479  1.383 0.1409 88.07 4.4033
0.0018 2154 2049 03116 17313 4.3284 4655  1.438 0.1576 87.58 4.3790
0.0020 1866  1.775 0.2493  124.65 3.1164 4311  1.331 0.1243 62.15 3.1075
Avg. values 175.58* 4.3895* Avg. values 87.94* 4.3969*

* Aver age value of permittance coefficient (in lit.g*cm™?) are calculated up to which absorbing system shows linearity

Accuracy and precision of themethod values of these standard test solutionswere measured

The accuracy and precision of the method was
tested by meansof determination of chloridein theso-
Iutionsof known concentration of chloride. Permittance

at 263nmat 25ml dilution and theaverageva ueof pro-
portionality constant (175.58) givenin TABLE 2, was
used to determine theamount of chloride. For different
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measurements, accuracy (TABLE 3) of themethodin
termsof averagerelativeerror isobserved as0.198%
and precison (TABLE 4) intermsof relative standard
deviation (RSD) isfound as0.4725%.

TABLE 3: Deter mination of accur acy of themethod (n=2)

ClI" taken Pr CI" found Abs. Rel. Error
(mg) (n=2) (mg) error (%)
0.300 0.0527 0.301 0.001 0.34

0.0528 0.301 0.001 0.34

0.600 0.1049 0.598 -0.002 -0.34
0.1060 0.604 0.004 0.67

0.900 0.1592 0.907 0.007 0.78
0.1580 0.900 0.000 0.00

1.500 0.2619 1.492 -0.008 -0.54
0.2634 1.501 0.001 0.34

Avg. 0.198

TABLE 4: Deter mination of precision of themethod (n=3)

Cl'taken Meanresult Avg. Devi. sSD R.SD.
(n9) (n9) (n=3) ()
200 200.7 1.17 154 0.77
400 399.7 1.74 2.55 0.64
800 801.3 1.20 161 0.20
1600 1602.7 3.10 4.41 0.28

Average values. 2.5275 0.4725

Effect of nitricacid

The solution of mercuric nitratewaspreparedin
0.2M HNO, and absorbing reagent in 0.1M HNO,;
with 10ml of absorbing reagent pH of thetest solutions
was observed in the range 2.4 to 2.5. When more
amount of fuming HNO,was used for dissolution of the
Hg(NQ,), that decreasesthe pH of the solutions but
doesnot affect theana ytical performanceof themethod
(since permittance valueswere observed proportional
to concentration of chloride). Nitric acid also shows
sufficient absorbance at 263nm; therefore, %T read-
ingsof al test solutionsincluding reagent blank solution
wereto observed decrease as the composition of ab-
sorbing specieschangeswith the addition of extranitric
acidthat dtersthevaueof permittance coefficient. With
the solutionsof determination for chloridein therange
of 0.2mgto 1.8mg, wheninitialy spiked with 5.0ml of
0.5M HNO,, thevalueof permittance coefficient was
observed equal t0 5.4227 lit.g'cm™.

I nterferencestudy
Oneto one stoi chiometric reaction of chlorideion
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with the abbsorbing reagent isthe best judgment of de-
tecting theinterfering role of foreignions; disturbance
in stoichiometry observestheinterference. Inthisex-
periment, interference was confirmed by considering
thefollowingfactors. First, the stability of the absorb-
ing system in presence of added ion; for example, I,
S,0,?and S?ions generate precipitate with absorb-
ing reagent hence arethe seriousinterfering ions. Sec-
ond, interferingions generate the precipitate with the
analyte (chloride) which remains stable on addition of
the absorbing reagent. The Bi**and Ag* aretheinter-
fering cations of such kind. Third, theions (for ex-
ample, C,0,?) that exhibit sufficient absorbance at
wavelength analysis showed the tendency of disturb-
ing thelinearity of permittance against concentration
but oxal ate does not ater the reaction stoichiometry.
Thefourthkind of interferingionsarethe NO, and
Br- which directly masks the absorbing quenching
mechanism. However, the H*, NH *, Li*, Na*, K*,
M g+2’ Ca+2, Sr+2, Ba+2, M n+2’ Zn+2’ 304-2, NO3'2,
CO,? F,CH,COO and HPO,? do not show inter-
ferencein determination of chloride by thismethod.

Applicationsof themethod

Samplescontainingionisablechlorideionsand are
nearly transparent at 263nm were quantitatively deter-
mined through thereaction of chloridewith[Hg-SCN]*
reagent. Standard solutionsof 0.01N hydrochloricacid
(HCI), 0.01N Hydroxylaminehydrochloride (HAHCI)
synthetic mixture of anions (SMA) (having composi-
tion: 50.0ml of 0.01IN NaCl + 10.0ml of 0.01N
Na,CO, + 10.0ml of 0.0IN Na,SO,+ 10.0ml of
0.0IN Na,HPO, + 10.0ml of 0.01N CH,COONa +
10.0ml of distilled water) and synthetic mixture of cat-
ions (SMC) (having composition: 10.0ml of 0.01N
NaCl + 10.0ml of 0.0IN KCl+ 10.0ml of 0.01IN
NH,CI +10.0ml of 0.01N CaCl, + 10.0ml of 0.01N
MgCl,, +10.0ml of 0.01N ZnSO, +40.0ml of distilled
water) wereanalyzed by calibration curve method by
using 10.0ml of 0.005M absorbing reagent. The pro-
portionality constant valuefor determination of chlo-
ridein HCl and HAHCI were obtained viaanalysis of
standard 0.01N HCI and 0.01N HAHCI solutions.
Because of the partial ionization, the proportionality
constant value obtained in analysisof 0.01N HAHCI
solution wasobserved smal. For analyssof SMA and
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SMC proportionality constant value was obtained by
analysisstandard 0.01N NaCl solution. Theresult of
thisassay isshownin TABLEDS.

TABLE 5: Reault obtained in thedeter mination of chloride

Sample Chloride Mean Dev. Avg. Std. Rel. Std.
tested taken (ug) (n=4) (ug) Dev Dev. Dev. (%)
HCl 710 710 0 000 258 037
1065 1065 2 -050 271 0.26
1420 1422 2 -050 271 0.26
SMA 710 709 0 000 142 0.20
1065 1065 1 025 173 016
1420 1420 1 -025 351 025
SMC 710 709 -2 -050 200 028
1065 1064 0 000 216 021
1420 1421 0 000 216 021
HAHCI 710 709 0 000 365 051
1065 1067 2 -050 391 037
1420 1425 1 -025 332 024
CONCLUSIONS

Thismanuscript givesthe method of employment
of [Hg-SCN]* absorbing reagent for UV-spectropho-
tometric determination of chloride. The limit of
quantitation of chlorideistotdly related to 1:1 soichio-
metric reaction of chloridewith absorbing reagent. The
reection of chlorideionwith[Hg-SCN]* reagent isfast,
irreversible and quantitative; so the method showed
enormous sl ectivity which can dso bejudged fromthe
interference study. Determination of sengtivity isnot the
aim of thisstudy; however, the method waswork ef-
fectively for determination of chlorideintherange200ug
to 1800ug. Theresultsreportedin TABLE 2, 3,4 and
5 showsthe method has good accuracy and precision.
Theresultsobtained for anaysisof chloridein synthetic
mixtureof cationsand anions aso executethe applica
tionsof the method for analysisof different samples
includingwater. Themethod isquitesmple, freefrom
interference and need not require o much costly chemi-
cal sand organi c sol vents. Samples showing the absor-
bance at the wavelength of analysis can not be ana-
lyzed by thismethod.
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