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Abstract

In chemical and environmental analyses, there are interferences that could affect the
qualitative and quantitative results of such analyses. A typical example is the analysis of
Organochlorinesin soil that can contain anaerobic sulphur in considerable quantity. Sulphur is
highly responsive to Electron Capture Detector (ECD) which in turn represents such
interferences as massive peaks in spectra. In this work, Cu was introduced into different
organochlorines(OCs) pesticides standards with different concentrations (50 ng, 100 ng and
150 ng) in order to remove the sulphur component. The results showed that the introduction
of Cu into the analytes circumvented the effect of the sulphur on the samples with almost
100% recovery of the samples after the analyses. However, only a few of the OCsp,p-DDT
and methoxychlor gave lower percentage recovery of 47 and 50% respectively for the 100 ng
samples. The data obtained shows that the use of copper fillings / cuttings for pre-analytical
sample treatment for alltwenty-six OCs tested with exception of two compounds showed
acceptable recovery levels of >80%.
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1. Introduction both the qualitative and quantitative
analysis.

Sulfur can come from rocks and minerals
which is released during weathering by
water, temperature and chemical reactions.
When sulfur is exposed to the air, it
combines with oxygen and becomes the
plant-available form; sulfate. Raw organic

The chemistry of reaction of sulphur (non-
metal) and copper (a metal) is an
interesting one which is applied in
different industrial areas, foods and
beverages, pesticides and herbicides and so
on. In wine making, there is presence of

sulphur which gives some reductive materials and
reactions or unplesant aromas which can humus are the sulfur storehouse in
be removed by introducing copper (Muller most soils

and Rauhut,2018). In pesticides, elemental
sulfur finds great application in fighting . di .S Th o T
diseases (Rauhut and Kurbel,1994; Rauhut organic an 1n0rgztn1c + I OTEanic Totm
accounts for 95 % of S in most soils.
2017). These sulphur compounds are not
. . ) (Rossete et al, 2008).
inert and could interfer with other
components to form  undesirable
compounds. It has been widely observed
that in the analysis of soil and industrial
samples for organochlorines, the presence
of sulphur in the extract can greatly affect

Sulfur in the soil occurs in two basic forms,

Sulphur reducing bacteria are
microorganisms that have the ability to
reduce elemental sulphur (So) to hydrogen
sulphide (H2S). These  microbes
use inorganic sulphur compounds as
electron acceptors to sustain several
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activities such as respiration, conserving
energy and growth, in absence of oxygen.
It is the product of sulphide (H.S) that is
now observed during analysis of the soil
samples.These are some of the sources of
the massive sulphur signals observed
during analysis using Electron capture
detector (ECD).

Electron capture detector (ECD) is one of
the most important detector for the analysis
of organochlorines due to its specificity,
sensitivity and affinity for halogens and
also very responsive to sulphur. The
presence of the sulfur compounds in
samples can cause catalyst deactivation,
corrosion of equipment, and finally lead to
reduction of product quality ( Li et
al,2015).

There are materials that can be used for the
removal of sulfur compounds which
includes activated carbon, metal organic
frameworks and zeolites ( Jiang et al,2003;
Zhou et al,2006; Oliveiraa et al, 2009;
Peralta et al,2012; Dai et al, 2013) .
However, Cu is used in this work in order
to avoid elaborate process and explore
efficiency of the method over other
materials. very simple, efficient, easy to
maintain and do not interfere with the
analytes.The aim of this work therefore is
to ascertain if copper can be used in the
prevention of interferences of sulphur
during the analysis of organochlorines.

2. Materials and Method
2.1 Materials

Copper fillings or pellets obtained from
Sigma Aldrich chemicals was used in
extracting sulphur from the organochlorine
pesticides, Quality control (QC) standard
(EPA CLP Organochlorine Pesticide Mix)
Supelco were standard pesticides used for
this analysis.

2.2 Method

Different solutions of OCs were prepared
at varying concentrations. QCC, QCD
and QCE  direct standard arein
concentrations of 50ng, 100ng and 300ng
respectively. The standard OCs used are:
a-Hexachlorocyclohexane (a-HCH), 6Cl-
Benzol, b-HCH, c¢-HCH, e-HCH,
Heptachlor, Aldrin, Isodrin, c-Heptachlor,
Oxychlordan, t-Heptachlor, c-Chlordan,
o,p-dichlorodiphenyldichloroethylene (o,p-
DDE), a-Endosulfan, t-Chlordan, Dieldrin,
p,p-DDE, 0,p-
dichlorophenyldichloroethane (o,p-DDD),
Endrin, b-Endosulfan, p,p-DDD, o,p-
dichlorodiphenyltrichloroethane (o,p-
DDT), Methoxychlor, Mrex, PCB 209.
Copper  pellets were then added
accordingly: QCC + copper, QCD +
copper and QCE + copper and a 48-
hour reaction time for the QCs standards
and the copper pellets was allowed. As the
reactions proceeds the copper pellets
changes their polished copper brightness
and becomes more army greenish or even
black. Depending on the amount of sulphur
present in the samples, more copper is
added or more time is given for reaction.

3. Results and Discussion

The presence of sulphur in soil and
industrial samples affects the results of
organochlorines (OCs) analysis. These
sulphur componentsappear as peaks in the
FID spectra thereby affecting the quality or
results of the analysis. There were many
sulphur  signals observed in the
chromatograms but the signals disappeared
with the addition of copper pellets. Table 1
shows the quality tests of different
organochlorines compounds at different
concentrations (50 ng,100ng and 150 ng).
The tests were conducted with and without
copper. The different quality control (QC)
concentrations are named QCC (50 ng),
QCD (100 ng) and QCE (150 ng).The
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percentage  recovery of the OCs
compounds was also represented in Table
1 for the different concentrations after the
introduction of the copper.

All the OCs gave percentage recovery of
over 100 in the QCC, which reflects some
type of machine or human error but means
there was efficient recovery of the OCs
after the introduction of copper. In QCD,
o,p-DDT gave the lowest percentage
recovery of  47%  followed by
methoxychlor with 50% recovery. In QCE,

the recovery rate was high with
methoxychlor and b-HCH having lowest
recovery percentage of 84 and 85%
respectively.

Table 1: Chlorpestizide QC's reacted with copper and recovery recovery of QC’s

standard

Probenbezeichnung QCC QCC QCD QCD QCE
auf'std (10) berechnet Copper Copper
a-HCH 56 62 91 95
6CL-Benzol 41 46 71 81
b-HCH 53 56 92 84
¢-HCH 49 59 97 92
d-HCH 49 63 103 9%
e-HCH 48 56 101 87
Heptachlor 36 39 52 58
Aldrin 56 67 100 97
Isodrin 54 61 95 96
c-Heptachlor 43 58 91 89
Oxychlordan 43 51 79 86
t-Heptachlor 55 61 103 95
c-Chlordan 45 51 91 83
0,p-DDE 52 65 107 95
a-Endosulfan 55 67 100 105
t-Chlordan 48 55 92 85
Diedrin 46 79 101 98
p,p-dde 45 58 102 84
0,p-DDD 3 58 102 86
Endrin 43 54 101 84
b-Endosulfan 47 52 97 88
p,p-DDD 39 51 106 82
0,p-DDT 51 51 130 87
p,p-DDT 3 40 148 70
Methoxychlor 23 29 114 57
Mirex 45 50 109 84
PCB 209 39 47 125 86
Discussion

In order to avoid the sulfur interference
during analysis when using a GC coupled
with an ECD detector, the extracts were
treated with copper pellets and allowed to
react for a while, depending on the level of
sulphur present. Copper is a strong metal
activator that easily complexes with
sulphur containing compounds, however,
in previous studies, there are doubts to the
level of complexation with sulphur

334
244
301
328
317
327
226
340
319
31
286
mnm
275
319
3
289
309
281
280
288
264
259
320
332
261
287
267

Copper

QCE Qcc QCD QCE
Recovery Recovery Recovery
298 m 104 89
259 12 114 106
262 106 91 87
279 120 95 8
287 129 91 91
284 117 86 87
207 108 98 92
293 120 97 86
297 113 101 3
267 121 98 86
251 106 109 88
279 m 92 90
260 113 91 95
296 125 89 93
298 122 105 96
264 115 92 91
271 17 97 88
261 129 82 93
256 135 84 91
279 126 83 97
247 m 91 94
239 131 77 92
284 100 67 89
287 121 47 86
220 126 50 84
253 m 77 8
240 121 69 90

compounds (shahbaz 2011). More copper
pellets were used and more time allowed
for the copper to react with the entire
sulphur present in the extract before the
analysis.

Copper reacts with sulfur to form copper
sulphide as follows: Cu + HoS ----- - CuS
+ H,0, the CuS was then precipitated out.
The Cu-S bond is covalent in character
with complex electronic band structures
due to ease of electron delocalization. The
simple chemistry involved in the bonding

FUPRE Journal of Scientific and Industrial Research, Vol.5 (1), 2021 70



Oghenekowhiroro, E., & Elemike, E. E.: Copper as Possible Inhibitor from the Interferences of Sulphur during Analysis of

Organochlorines

of Cu with S is just polarization; Cu?"
cation which is highly polarizing
withdraws electrons from S?>~ anion which
is highly polarizable.

Moreover, there exists some antagonisms
between Cu and other microminerals
leading to their low reactions or
interactions (Espinosa et al.,2021) . The
increase in reaction pH is also another way
of precipitating insoluble Cu compounds
and making them unavailble for reaction.

Conclusion

There are latent sources of sulphur in some
samples such as organonochlorines which
could be removed by introduction of
copper pellets. The removal of sulphur
interferences in analytes is such an
interesting chemistry because the presence
of sulphur in samples affects the
qualitative analysis and gives results that
are not reliable. Copper was introduced
into some standard organochlorines
samples in order to remove some elements
of sulphur in them. At the end, the OCs
were almost completely recovered except
for the few standards of 100 ng where p,p-
DDt and methoxychlor gave percentage
recovery of 47% and 50% respectively.
This work therefore has shown that
introducing copper into organochlorine
pesticdes can selectively remove sulphur
and precipitate it as CuS without
interfering with the compounds. This
procedure will therefore give ECD results
devoid of sulphur peaks and with higher
accuracy.
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