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Abstraer

Chloridz selective clectrinies based on PVO rmuidx menbrare consist of varlous 2yl custesnziy
amreain suils el as tetra heptvlarmionium ealoride [IHAC, wad tarascty lanmonivn. colerile (TOAC]
35 & sensols with various medistons ware prepared amd studisd,

The study mrcluces the clocrodes paramesers determination Jslope. Hacar respoces g, drecrion limit | pH
effect , life time and  selectivity). Chloride electrode based on (TOACH as sensor with di-n-oectyl phthalate
(DOPH) as mediator gives excellent response with a slop equal 60.1 mVidecade which is the near to the
Nemstian slope. Concentration was ranged from 10-2 M 1o 10-4 M with detection limit ground 10-5 M. This
clectrode was used for chioride determination ion in samples using different patentiometric methods.

Infroduction

The determination of chloride in natural water is
important because it is c¢omtained in domestic
effluents of industrial sewage and its concentration
can be regarded as indicator of water pollution

Potcntiometric titration with silver nitrate i a
precise method for the determination of chloride
(1}. But because direct potentiometer using chloride
ion — selective electrode is both rapid and simple, it
is a more suitable technigue for the analysis of
waters. Many papers have been published on the
direst potentiometeric determination of chloride in
natural water (2), due to interference of bromide,
sulfide and other ions. Therefore, pretreatment is
usually required for water analysis (3,4)

Liquid membrane based on tetraalkviammonium
chloride have been used for chloride determination
in clinical chemistry such as blood, urine and sweat
samples (5).

Aligual 3365 alsp Enonwit
methyltricctylammonium chiloride has been widely
used #@s an anion component in liquid membrans
clectrode systems (6},

Toullee et al(7) wsed chioride ion selective
electrode for the menitoring reactions, of relatively
fast kinetic processes, t1/2 approximate 1o 40
seconds and applied to the hydrolysis of yperite
analogues in presence of oximate nucleophiles.

Sjoberg er al.(B) preparcd solide state chloride
selctive clectrodes with plasticizar-free membrane
by incorporating  tridodecylmethyl  ammonim
chloride{TDMACH in a semi conducting
conjugated polymer marrix of poly-oervlthiophene
(POT).The interfarce from lipophilic anions C1OM-
-3¢N- NO3- and Br- was significantly reduced in
comparison with chloride electrodes based an
TOMAC] and plasticized PVC.

Rakhman{9) developed a chloride-sclective
electrodes  based  trinonyloctadecylammonium
trichloromercurate. This electrode exihibts much
higher selectiviyy for NO3 and hydrocarbons ions

than ion- sclective electrode based on quaternary
ammonium chloride,

In this work, tetraheptylammenium chloride and
tetra oetyl ammonium chloride have been uwsced as
sensors with varfous solvent mediators to prepare
several electrodes for the measurement of chloride
ion.

Experimental
Equipment:

1. Expendable ion analyzer type Ovion model EA
940,measurcd the electrode potential.

2. pH meter rype Orion EA 940 was used for pH
measuramaent

3. Reference electrode, types saturated calomel
electrnde {SCE).

Reasgents:

' Quaternary gmmoniom  salis  such  as
ietraheptylammonium  chloride (THACI) and
letrapetylammonium  chloride (TOACH were
obtained from Fluka Chemie A.G.

2. Plasticizer are di-n-octy| phthalate (DOPH)0-

mtro phenyl octy] ether (NPOE} and tri —n-

butyl phosphate (TBP) were obtaincd from

BDH.and Fluka Chemie. A.G.

Foly wvinyl chlaride (PVC) high melecular

weight  polymer ftype brean  115bp

chemicals{U.K) Ltd.

4. Other salts and solvent to be used are analytical
reagent grade .

5. All solutions were prepared using deionized
wiler,

Loy

Procedyre:
Membrane and clectrode construction:

The membrane was prepared as described in
reference {10), The membranes were prepared by
dissolving 0.04g sensor +0.36g plasticizer +0.17g
PVC in éml tetrahvdrofurane {THF), this solution

[




was poured  fle w0 zlis adng (30350 mm,
dameter)place a pad of Jler paper wio g hoavy
weight 21 2 wp ol the wless ring, tfelewec by elone
wraporation of the seivaul of least akes Do diy s,
The clactzada waei constreeted us desaibed in
reference (100 which consisr of ghes wibe W
imretnal silver wire cualee wirn silver chlaside in
0, 18 sedivge choerise g selatios,
Iaz membrunr was Oued oot the end of the
g.ectrode.

Calibration curve:

Cwisralivn corves were cbtoined by cullsoating
the elsctrace T wHrous wueENLAtECs o 590 m
calorgde (10 I -10-6R00 A calibiration araph was
plotied #enwean Ing tmcenlralinng gnd elzorode
Pwreniiils,

Selectivity of the elecrrndc:

ke inorferemee of various sommon anians sush
a5 aitrats, bromni ks culfare and soctite was stadicd
by tae mived solaldon metled (11,020

Efleei of pH:

Tae effzet of Die p11 of tha ekl suladen 1030
Malll, o woe clecsooe careaticl w2s ovgstisml
Followdrz ihe wank<lin i paicntia, woth changae ir
pH produced by additior o7 small volume of
sodiura bvdrosids o vdrachloric acid,

Rexulis and discnssion

The rezsonse charscterstios of e elecirodes
bazzd on by e glkeylammonicm chloride
FEILACE Tracly &a scnsors with diffcreny salver
ediatg= ure  sumcaczed o Takle (1 The
prectrods=e wers condirkyicd by soaiaing in aquoous
10- I8 sedicn ehloride for 24 lowas setore D
catlibrulivn,

The clectredes Tased an THAC] mambrae Nos.
(1, I, TILY grive w slope mcged from 3300w 61
mrdeedehe, whitcl is smiles o the Meristain dope
(5% L rvdtloesled with o detecson limic ananed “0-
AM and comeer_salicn tange from £x10-1 1o 190
il

The membranes (0, W, VL losod oo JTOACH
wives beller reaits Jor the vlecoodes parameters
tnen (THADD, £a whizh the datection limil rienchiond
abit 19=% 3 anzl congenmretion mangsd ram 104
Mo 1022 M with ) ranged from 09980 e
10,999%3 These momitwaies are suitghle oo Jusw
corcantraion determingtizn ol eldoridz.

Cipfly shows epical callbratios corves for U
elegiradss based on {TOACH and (TJLACT e
sansers wwith (DO ws sulvenl mediator.

The effect of pi an thz electrodes based or
(TOAL] as serser wilh difle:znt mediataze weas
investizared and the results o pF renge are listed in
tabli (2}

T (2) showa the offect of oli on the respensz ar
electroelc hasid s (TOMAC) a5 $enser.

The Gaure shows that the potentia. are (st fam
FlL 4.5 to B.5, olieswise deviation. in potendal were

Ralmu 5. AL-Anni ofal.

qoliced gt pHed %, pll = #.5,  was anribeted o
Sap Mvdrpze aid aydrexisde iy interferance.

Tre e mrie was aise rwvedligales For @
Aveades The clectrodes pused cnoehrares
Baaill W1 coukE e ased 21 least 2 oweaks, which
e membrsne Nos, (T IV ] for aound 7 waess,

Subeetiviy coolBoien: wes Ao duennined for e
WmerIriny anicni, nitalc, dceldie, beomide, and
sucihe Vs dittiowt te reasars e solectiviy for
chla-de in wie pressace of thes. soinns hecause
islstle of the zlectrods tesparse Thel i means
the rtscfee of thase inrs on clectrady reapans:
e lorde,

The eizstroze aased on (TOACD 23 sensor and
(02 2 medistor thet gives beder esulis for
wzlindye parzmztel was used e chech the chlaride
conetradan L syathets so o a chletithe

The resulrs of polcnticowene detemmination using,
(Luhd, G 5o, il MUS.AY ave Tisted o aklz (3],

The relutve voor [RLEY for (DUM) wes
caleulezed end i is apou: 4%, whle o high valie of
(R.ED 7% v aring iMLSA ) A owen 1aticed that
Yoo ocplative  ooor wae caerwwnl o oas o the
crteer, i s el shlacods oo decrease




Table (1) Specific parameters for the olectrodes based on membrane eonrist nf quaternary ammnnium
chloride with different solvent mediatnes

Membrane Solvent Slopa Coancentration Lretection Correlation
na. mediator mVidecade Ranpe/M linit v hivient

[ MPOE W H fi-1 105 4xiG-+ C.9990

1 DArT! 3TE 1] —10k3 Il C.9BaG

I TBE ai.. el 5xld-d = 0559593

v 20N fit.2 -3 b0 1i1-5 (0.0 3

¥ NPOL i (-2 - [1-1 Evl) 3 0.3980

VT TRP 574 [ 10 | i1-5 02280

Membrancs M (LILHT depend on (THACL) as sensirs,
Membraoes Mo, (1V, V. V1 depend on (TOXACL) as sensars.

Table (Z): Working pH — ranges for elecirodes bused on (TOACH as sensor.

Memhrane No, pH-range
DOFH 45-8.5
NPOE 6-10.3

TBP 6.5- 105

Table {3): Recovery of chloride jon using ¢lectrode based membrane No.(1V)

Concentration uf Dircct method a2 i Standard Multi standard
chloride jion n.M GEan: pIkIGLE) aildition 5.4 addition M.S. A
-3 a.9xin-4 1.05x10-3 993x10-4 203104
RE 484 %% 7% T
10-4 9965105 8.93x10-5 2.94x%10-3 1 1x10-4
RE 4% T4 &% 10%%
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Fipure (1) Calibration curve for the electrodes
based on TOACH (1) and THACT {¥2) a5 sensors
with DHOPH as solvent mediator
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Figure (23 Lifect of pli on the responsi nf
chelizricle selective electrade based on TOACT as
sehsor wirh DHPH a5 sobvent mediarar,
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