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Abstract

Nickel nanoparticles (Ni-nanoparticles) were incorporated as an antecedent
utilizing nickel acetate and as a reducing agent, extraction plantApiumgraveolens.
The reason fo choosing this plant over many other is because it is easily accessible,
carries many antioxidants, non-toxic, and there are no dangerous residues and
stabilizing agent at 60°C under stirrer. The progress of the reaction was monitored
by observing a change in color of the obtained solution. The UV-Vis utilized to
screen the development of Ni-nanoparticles inside a surface plasmon band (SPB) at
275 nm gives a phantom mark appropriate to the arrangement of nanoparticles.
Examining the electron microscope (SEM) photos showed the Ni-nanoparticles to
be of cubic shape with sizes in te range of (6-45 nm). GC-MS s spectra were
utilized to show the debasement when the expansion of nickel nanoparticles. The
most noteworthy accessibility of aliphatic mixes at the hour of (1.3, 1.46, 1.62,
12.04) min. In the interim after the expansion of nanoparticle, the outcomes show a
high bounty at (1.29, 2.1) min. The importance of this research lies in the possibility
of breaking large organic compounds into simpler compounds, as the presence of
large organic compounds with high molecular weights leads to pollution of sea and
ocean waters when poured into it as a result of sea transport.

Keywords: degradation; Nickel Nanoparticle; water pollutants, GC-mass.
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1. Introduction
One of the most real organic issues today is the corrupting of the climate, especially water
bowls, with oil and oil-based wares. The critical endeavours in understanding this issue
consolidate rule, limitation, and slowing down of the effects from the release of water bowls
and the oceans . According to data presented by the US National Academy of Sciences, the
yearly volume of oil and oil things released by different sources into the seas and oceans is
about 20 million tons [1]. The explanations behind tainting are most usually oil and oil
substance spills achieved by enormous hauler or submarine pipeline crashes, similar to the
ocean oil stages and oil treatment offices. The over the edge emptying of liquid waste into the
sea is one a greater amount of the marine business' major environmental issues. Starting late,
transport firms have been enthusiastically fined for the evacuation of the spread of smooth
wastewater. Empowers, oils, chemicals, oils, solvents, rusts, paints, insurance content and a w
may be normal pollutions and a wide collection of various materials.
A couple of approaches for the status of metal nanoparticles have been developed, for
instance, photocatalytic decline, nonchemical framework, polyol measure, and scaled-down
emulsion system for dissolvable extraction diminishing and alcohol reduction[2]. The
preparation of certain metal nanoparticles, for instance, nickel, copper, and iron are generally
inconvenient among the different kinds of metal nanoparticles because they are immediately
oxidized. Nickel is a huge advancement metal and nickel nanoparticles have a wide
arrangement of jobs in the fields of waste debasement and decline impulses, and common
activity [2]. The association of Ni nanoparticles has, for all of these reasons, drawing the
mind-blowing thought of various specialists for its association. Different techniques for the
mix of nickel nanoparticles [3-20] have been set up, an enormous number of which are
followed by an irksome cycle for the separation of nanoparticles, extreme conditions of
reaction, and the use of costly reagents, and there is potential to advance new nickel
nanoparticles mix methods.
To be dynamic in redox works out, phenolic blends, for instance, tannins, flavonoids, and
phenolic acids are thought of. Because of their redox works out, phenolic heightens, fill in as
hydrogen supporters, promoter removal, singlet oxygen quenchers,

Furthermore, steel chelating agents [21]. There are various wellsprings of phenolic blends
inside plant isolates. They are particularly open blends and think about redox responses. The
presence inside the plant concentrate of general phenolic blends may be liable for the
diminishing of steel particles and for the methodology of the different metal nanoparticles
[22]. In these tests, the Apiumgraveolens remove plant was used in the association of nickel
nanoparticles as a diminishing authority. ApiumGravolens is the clarification we pick this
flavour over various species since it is speedily open, passes on various disease counteraction
operators, is non-noxious, and there are no harmful developments. The plant isolates are
completely used for metallic nanoparticle association, as they are effectively open, secure, and
strong and feature an expansive sort of metabolites (phytochemicals) that are a useful resource
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in the abatement of metal particles faster than the microorganism’s intervened association
[23].

In this research, Nickel nanoparticles used in the procedure of degradation of the aliphatic
hydrocarbon compounds of crude oil were applied after the separation of the aromatic
compounds from the aliphatic. The separation process was followed by the degradation of
aliphatic hydrocarbons using Ni-nanoparticles a GC-MS spectrum.

2. Experimental

2.1 Materials

Nickel acetate Ni(CH3COO), was purchased from Merck (Darmstadt, Germany). All the
solutions were prepared with double-distilled water.

2.2 Synthesis of nickel nanoparticles

To prepare the Apium graveolens extract, 125 g of the plant was mixed with 1 litre of
double distilled water and heated to boiling point for half an hour. The resulted solution was
filtered and the leachate was taken . This was re-filtered using filter paper, and 100 mL of it
was added to 0.1g of nickel acetate , then heated at 60 ° C for half an hour until the color
was changed to light green .

4

-5

Figure l-optical photograph show laser beam path due to the Tindall effect in Nickel
nanoparticles solution.

2.3 The process of separating crude oil into aromatics and aliphatic:

0.0741 g of crude oil was dissolved in 6 mL hexane, then placed in the pre-prepared glass
column of glass wool, 5 g of silica gel, 5 ml of alumina and 2.5 ml of anhydrous sodium
sulfate. The separation of aromatic compounds from aliphatic was achieved through the
addition of benzene . GC-mass was measured by taking a quantity of (0.07g ) isolated
electrolytes in 6 mL of hexane as a solvent. The same method was repeated but with the
addition of 0.18 g of the prepared nickel nanoparticles.

2.3.1 Crude Oil degradation by Nickel nanoparticles:

Firstly, the crude oil was extracted using column chromatography provided with alumina,
silica and hexane used as a solvent for the mobile phase. Secondly, the aliphatic hydrocarbons
were collected and analysed with GC-MS , to get spectra before and after the addition of
(0.5) g of nickel nanoparticles for 3 hours under 30 watts LED illumination. . The aliphatic
hydrocarbons were extracted in hexane. 0.1 g of nickel nanoparticles was collected from
aqueous solution through centrifugation which was added to 0.05 g from aliphatic
hydrocarbons for 3 hours with 30 watts LED illumination for degradation. Nickel
nanoparticles were used for degradation of total hydrocarbon in Basra crude oil (IRAQ). The
degradation was managed using the GC-MS technique.

2.3.2 Characterization Method

The prepared Ni-nanoparticles were monitored by UV-Vis spectroscopy in the wavelength
range from 300—700 nm. SEM imaged Ni-nanoparticles and it was applied for degradation of
aliphatic hydrocarbons from crude oil in polluted area in Basra. The degradation was
examined using GC-MS spectra.
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3. Results and Discussion

3.1 UV-Vis spectroscopy of Ni- nanoparticles

Ni-nanoparticles solutions were studied by UV-Vis spectroscopy to detect plasmon
spectrum . The reduction reaction of Ni** ions to Ni® was monitored by recording UV-Vis
spectrum of Ni- nanoparticles (1.0 mL) after dilution with 3.0 mL deionized water (Figure 2).
The absorbance peaks appeared at regions (200-450 nm) due to an excitation of surface
vibrations in Ni- nanoparticles solution.The maximum absorbance at 275 nm is attributed to
surface plasmon band (SPB) due to the formation of Ni- nanoparticles.
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Figure 2-UV-iVsible absorption spectrum of Ni-NPs

3.2 Scanning electron microscopy (SEM)

The particle size of Ni- nanoparticles was determined by SEM images. The image of the Ni-
nanoparticles exhibited a clear separation. These nanoparticles also showed uniform style in
the solution. The Ni-nanoparticles were of cubic shape with sies in the range of 20-100 nm.
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Figure 3-(SEM) images of synthesized Ni - nanoparticles.

3.3. Degradation of aliphatic hydrocarbons using Ni-nanoparticles
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A GC- chromatogram represents the relationship between time (min) and abundance. Figure
4 represents the chromatogram before the addition of Ni-nanoparticles. The peaks observed
are at the retention time.

Figure 5 shows the chromatogram after the addition of Ni-nanoparticles. Characterizes the
GC spectrum of aliphatic hydrocarbons separated from Iraqgi crude oil after the addition of Ni-
nanoparticles.The presence of peaks at the time of retention can be seen in the graph:(
respectively) . Comparing these, the disappearance of some peaks and the emergence of new
peaks can be noted. In addition the decrease in abundance can also be noted, indicating the
breakage of some vehicles and the emergence of new organic molecules. Table 1 and Table 2
list the mass spectra analysis at the time of retention of the aliphatic hydrocarbons before and
after degradation, respectively[24].
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Figure 4-GC- Chromatogram of the aliphatic hydrocarbons in Iragi crude oil before the
addition of Ni- nanoparticles.

Table 1- mass spectra of aliphatic crude oil before addition of Ni- nanoparticles

Peak no. Organic compounds % M/z Base peak RT(min)
A 3-methyl- pentane 13.2 86 57 1.3
2 2-methyl butane 25.8 72 43 1.46
3 Pentane 2.47 72 43 1.46
4 Methyl - cyclo Pentane 42.2 84 56 1.52
.5 Ethyl cyclobutane 21.7 84 56 1.52
.6 Cyclohexane 32.4 84 56 1.67
7 2-methyl 1-pentene 7.26 84 56 1.67
.8 Heptane 47.5 100 43 1.88
9 3-methyl hexane 32.6 100 43 1.88
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.10 Undecane 25.1 156 57 8.8
11 Dodecane 7.12 170 57 8.8
A2 Tetradecane 21.2 198 57 10.4
13 1-octadecane sulphonyl chloride 7.24 352 57 11.57
14 6-methyl octadecane 7.26 268 57 12.04
.15 Nonadecane 4.18 268 57 12.04
.16 2,6,10-trimethyl tetradecane 194 212 57 135
17 Heptadecane 3.66 240 57 135
18 10-methyl- eicosane 3.66 296 57 15.3
.19 di-tert-dodecyl disulfide 3.01 402 57 15.3
.20 1-chloro —octadecane 7.18 288 57 17.4
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Figure 5-GC- Chromatogram spectra of the aliphatic hydrocarbons in Iraqgi crude oil after
addition of Ni-nanoparticles.
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Table 2-Results of GC.-MS. analysis of the saturated hydrocarbon fraction of condensate
Musharraf's reservoir, the Artawi Field, Basra County after degradation by the nickel
nanoparticles solution

Peak no. Organic compounds % M/Z Base peak  RT(min)
1. Pentane, 2,4-dimethyl 13.0 100 43 1.29
2. n-Hexane 22.5 86 57 21
Pentane, 3-methyl 14.1 86 57 2.1
4 Acetic acid, butoxyhydroxy-, butyl 18 204 a1 21
ester
5. Hexane, 2,4-dimethyl 4.92 114 43 2.94
6. Hydro peroxide, 1-ethylbutyl 55.1 118 43 6.3
7. Oxirane, 2,2-dimethyl-3-propyl 6.06 114 43,59 6.3
8. Hexane, 2-nitro 3.91 131 43 6.3
9. Dodecane 9.08 170 57 9.82
10. Dodecane, 2,6,10-trimethyl 6.77 212 57,71 9.82
11. 2,6-Dimethyldecane 6.24 170 43 9.82
12. Undecane 7.17 156 57 11.22
13. Dodecane, 2,6,11-trimethyl 9.09 212 57,71 16.52
14, Hexadecane, 2,6,11,15-tetramethyl 6.78 282 57 16.52
15. Pentadecane 6.25 212 57 16.5

From Table 2 and Figure 4 , the analysis of the most important results of the GC-MS
measurements showed that it was the highest availability of aliphatic compounds after
degradation for (1.29, 2.1) min by the addition of nickel nanoparticles solution . The carriers
were (n-Hexane, Pentane, 3-methyl-Pentane, 2, 4-dimethyl, n-Hexane, Pentane, 3-methyl,
Acetic acid, butoxyhydroxy-, butyl ester). The results indicated the degradation of aliphatic
compounds after the addition of nickel nanoparticle solution.

4. Conclusion

The emergence of surface plasmon resonance peak at (275 nm) provides a spectral signature
of the formation of nanoparticles. The present work demonstrates an economical, simple, and
fast method for preparing nanoparticles. Analysis of the SEM images of Ni-nanoparticles
showed it to be of cubic shape with particles size in the range of (20-100) nm. These new
results demonstrate that Ni nanoparticles were effective in the degradation of ores into simple
hydrocarbons. The current work provides a promising method for releasing natural organic
matter with Ni-Nanoparticles from water and sediments. Nickel nanoparticles can be used to
create hybrid polymers and be used to remove crude oil contaminants. The results of this
work demonstrate the ability of the nanoparticles to be patched as a photo catalyst for the
decomposition of aliphatic hydrocarbons in Iragi crude oil. The total procedure for the
synthesis of nanoparticles by the wet method and their applications in the decomposition of
different aliphatic hydrocarbons in the field of green chemistry with the least contamination in
both the reaction and the product in the synthesis and in applications.
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