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ABSTRACT

Polarographic studies of potassium heptyl xanthate (Khxan) at dropping
mercury electrode reveals that the product of anodic reaction is strongly
adsorbed at the mercury surface as indicated by a prewave. The anodic
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wave of xanthate (adsorption and diffusion together) extends over a wide
span of potentia +0.2to - 0.5V vs SCE. The current of total waveis propor-
tional to the concentration of xanthatefrom 0.30 to 1.20 mM. The experimen-
tal conditionsdevel oped are extended for its analysisin spiked water samples

as xanthates belong to miscellaneous pesticide class.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Xanthates bel ong to mi scellaneous class of pesti-
cidesandthereforetheir analysisby smple, rapid and
specific polarographic method isimportant. The oxi-
dizing property of xanthatesa mercury e ectrodeisdue
to the presence of —SH group has not been explored
much™*, Few simplexanthates have been studied ear-
lierintheselaboratoriesfor their oxidizing™**¥ and cata
lytic properties?*3 by polarographic and cyclic
voltammetric techniques at mercury electrode. The
voltammetricinvestigationsof potass um heptyl xanthate
(Khxan) at mercury electrode are now reported here.

EXPERIMENTAL

K hxan was prepared according to themethod de-
scribed by Keskyuld®!. The supporting electrolyte,

boric acidisprepared from pure sample (E.M).

Theequipment usedispolarogaphic modd CL-357
coupled with LX-300+ EPSON type printer manufac-
tured by Elico pvt Ltd (India). Cyclic voltammograms
are recorded using a voltammograph Model CV-27
coupledwithan R-XY recorder manufactured by BAS,
USA. pH measurementsare made by using pH meter,
model LI-120(Elico Private Limited) with glasselec-
trode of pH range 0-13.. The potentia values men-
tioned herearereferred to SCE.

RESULTSAND DISCUSSION

D.C. Polar ography

At pH lower than 4.0 Khxan decomposesintoits
components. Current — potential curves at DME are
therefore obtained with solutionsfrompH 5.0t09.0in
different buffers (ammoniumtartrate, anmonium chlo-
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ride, and Boric acid) and found to have same appear-
ance. All polarogramsexhibit acharacteristic prewave
at thenegative side of themainwave (Figure 1). 0.2M
boricacidat pH8.0isusedfor all studies. Theanodic
wave of xanthate (adsorption and diffusion together)
extendsover awide span of Potentia +0.2t0-0.5V
Vs SCE. Theheight of pre-waveremains constant at
concentration equal toor larger than 0.3 mM of Khxan.
Thelimiting current of xanthateisnot proportional to
the concentration in the entire concentration rangein-
vestigated (0.10to 1.2mM) and the values of i/cin-
creases with increasing concentration. However, the
proportionality between the current and concentration
isseen from 0.30 to 1.2 mM the current below 0.30
mM of xanthateisonly dueto adsorption of the oxida:
tion product of xanthate over mercury which may be
used for thequantitativeanaysisof xanthate. At various
heightsof themercury columntheratio of i /\/n iscon-
stant with thediffusion current of thetotal wave. The
height of the pre-waveisd so proportiond tothelength
of themercury columntill itsheight remained constant.
Temperature variation from 293 to 393K hasalittle
effect on the polarogram. Experimentsperformed with
varying concentration of gelatinindicatethat suppres-
sor hasno effect on the polarograms of xanthate.
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Figurel: Typical polarogram of Khxanin 0.2 M boricacid,
pH~8.0
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Electrocapillary curves

Electrocapillary curvesof Khxanat pH 8.0in 0.2
M boric acid show amarked decreaseinthedrop time
at DME (Figure2). Thedepression occursin apoten-
tial range where the adsorption waveis observed and
the el ectro capillary maximum shifted to negative po-
tential sindicating adsorption of the product of anodic
reaction. Presence of alcohol suppressed the surface
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tension at themercury drop (curvec). Thelarge effect
onthe surfacetension dueto xanthates (curved) indi-
catesthat thereaction product isstrongly adsorbed to
givepre-wave.
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Figure2: Electrocapillary curvesof Khxan at pH ~8.0
Voltammetry of Khxan

Typical cyclicvoltammogram of Khxanin0.2M
boric acid supporting e ectrolyteat pH 8.0isshownin
Figure 3. Onthe anodic scan two peaksare observed
corresponding to d.c polarographic adsorption and
norma waves. The peak Epa(l)at negativepotentia (-
0.56) corresponding to the adsorption prewave (wave
-1)of d.c polarogram and the peak at -0.25 v E. (m
representsthe normal diffusion wave (wave-1l) of d.c

polarography.
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Figure3: Typical cyclic voltammogram of Khxan in 0.2 M
boricacid
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Both the prepeak and normal diffusion peak show
corresponding peaks E. (and E. (1) inthecathodic
sweepindicating reversible nature of the processes.

At very low concentration of xanthate only one
peak isobserved dueto adsorption at afixed scanrate.
Astheconcentration isincreased adsorption aswell as
diffusion processintheform of two peak currents, |,
(1) and l, (1) are observed. Reverse scan showsare
sponse reI ated to | (1) the shapes of which is sym-
metricd at thepesk potewtld but the pesk heightismuch
morethan theanodic scan. Ip’a(l)llp]a(l ) islessthan unity
at low scanrates and increaseswithincreasein scan
rate indicating strong adsorption of the product. In ad-
dition, the peak potential difference, E - E (Nis
morethan 270 mV confirming strong adsorptl on of the
product. Ip’a(l) isalso proportional to squareroot of v
at low scanrates. However, a high scanratesthe cur-
rentfunction| _/J/v increasedwithincreasein scanrate.
A dlight decrease indiffusion peak current function,

| (I1)/{/v isobserved dueto depletion of material near
theelectrodesurfa:e Theratio, ) 0L | [ isunity at
low scan ratessuggesting revers bI ed ectrode process
involving oneelectronintheprocess. Theresultsare
showninTABLES1and 2.
TABLE 1: Effect of concentration

Supporting electrolyte: 0.2 M boric acid

Scan rate: 0.2 vs? pH: ~8.0
Khxan (i‘; \ (1|1F; " (Iﬁﬂ;é (1I)E?\}6\1/s ('1‘)3’“ " ('15’/6&
SCE pA/mM  SCE pA/mM
0.06 - 066 150 250
0.08 0270  0.60 7.50 066 200 250
0.10 0265 110  11.00 066 250 250
0.20 0260 275 1375 066 250 125
TABLE 2: Effect of scanrate
Boricacid: 0.2M Khxan: 1. 0 mM pH: ~8.0
sean (1 oy tpay SR (B TR part) ipaqyy 1paqy)
Vel Q/cVES pA \% SCE WA SCE pA VY2 |pa(ll)
0.02 027 1650 1178 0325 175 0660 0.50 3.60 0.30
004 027 2275 1145 0330 240 0660 075 3.75 0.32
006 027 2600 1085 0330 275 0.660 120 5.00 0.46
008 026 3000 1075 0350 325 0.665 185 6.60 0.61
010 026 3400 1067 0320 360 0.660 250 7.80 0.73
020 025 4400 1000 0310 450 0.665 350 8.00 0.79
040 024 6.100 9.75 0300 6.25 0650 5.50 8.70 0.90

Applications
Deter mination of Khxan in spiked water sample

100 ml of thewater sample (tap water) isspiked
with known concentration of xanthate. Aliquot of the
solutionistakeninto the polarographic cell maintaining
optimum conditions and made up to 50 ml and
polarographed. Theamount of xanthateisdetermined
fromthecalibration graph
TABLE 3: Deter mination of K hxan in spiked water samples

Amount
SNo  taken, Amoynt Recovery, Staederd
found, ppm % Deviation
ppm

1 45.00 44.00 97.70 0.07

2 48.44 47.45 97.90 0.09

3 55.36 54.50 98.40 0.08

4 60.55 59.65 98.40 0.10

*Average of Six determinations.
CONCLUSIONS

TheKhxan oxidizesreversbly at mercury eectrode
asindicated from the D.C polarographic resultsand
Epa(l 1)— Epc(l ) vauesof cyclicvoltammetry. Thenum-
ber of electrons participated corresponded to onein
theée ectrodereaction both from Linganeequation used
and from Epa(l 1)— Epc(l I) values. The electrode reac-
tion product isfound to adsorb strongly on the mercury
electrode from the observations recorded in the
electrocapillary curvesand E. (Hand E. (1) values.

The oxidation of Khxan at mercury € ectrode may
thereforebewritten as

C,H:0OCS; + Hg — C,H,;:OCS,Hg+ € + H
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