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Abstract

The stability of ionic liquid which makes it interest to study the photochemistry of hydrated
ammonium aluminum sulfate NHj4Al SO,4),.12H,0-urea CO NHy), sample to show photo
degradation rate by FTIR spectra effect with different times which indicated a few influence
irradiation the ionic liquid with increase time that indication stability of ionic liquids green
chemistry). [DOI: 10.22401/JUNS.21.1.0Y]
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Introduction in ionic liquids. The photo isomerization is

Infrared FT-IR spectroscopy is one of proceeding in 1-butyl-3 -methylimidazolium
important the ancient that well determined hexafluorophosphate [bmim ]PF¢) and the rate
experimental techniques. FT-IR spectroscopy much- larger than the prospective from itis
is measuring the wavelength and the intensity polarity and viscosity1[5], Jones et al [6]. The
of the absorption of its radiation by a sample. reported  photoreduction of benzophenone
The most sensitive spectral the region of the BP) by the amines in the ionic liquids [7].
urea structural components is the vibrational The photoelectron transfer from ruthenium I1)
band 1600-1700 cm™), which is almost tris bipyridyl) and methylviologen in [bmim]
consequent quite to the C=0 stretch vibration, PFs, it was described by McLean et a I[8].
3300-3100cm™) the N-H stretching and the lonic liquids were shown with a large range
C-N stretching vibration 1480-1575 cm™)[1]. using to be compatible for the solvents in
While the vibrational bands of N-H 3460- many types the photochemistry reactions. The
3371cm™), C=0 1647cm™) and C-N 1462cm™) results detected in some lonic liquids evenly
in hydrated ammonium aluminum sulfate-urea are different from its observed in ordinary the
ionic liquid [2]. Green chemistry of ionic solvents [9-11]. This differences would be
liquids are salts cation and anion part .These caused by the topical structure and many
liquids exhibit very low vapor pressures, domains in the ionic liquids which have
low melting points, thermal stabilities, suggested lately by Hamaguchi et al [12],
environmentally friendly and their utility Nishikawa et al [13] and Wishart et al [14].
as solvents [3]. The inorganic photochemistry The experiments were inspected the
is presently experiencing a development. ionic liquids 1-ethyl -3-methylimidazolium bis
One of the few transition metal complexes trifluoromethylsulfon yl)imide [Comim][NTf;]
are luminesces strongly in solution at over the entire mixture range and the organic
room temperature with displays powerful solvent is methanol which measured by FTIR
photosentitisation  capability to electron, spectroscopy in the mid-infrared region would
energy, transfer operation. It is generating be perfectly reproduced up XMeOD 0.5). The
some  vivid argumentation on  the calculated intensities of the frequencies
fundamental questions regarding the factors originate is from the mole fraction of
are govern the exhilarated of the state the anion and cation of the ionic liquids
processes. The photochemistry and surfactant with methanol molecules interacting and
derivatives as well as studies in multiphase participatory ~ with  methanol  hydrogen
systems of monolayers, micelles, vesicles, bonded chains its molecules. The formation of
polyelectrolytes, ieolites, cellulose etc) [4]. methanol bunch studied by the stretching
lonic liquids are preferably suited to using as vibrational bands that between 2300-2800
solvents in the photochemistry. A few reports cm™) [15].

on the photochemistry reactions are

41



Experimental Part
A. Materials

Hydrated ammonium aluminum sulfate
NHsAI SO4),.12H,0 CO NH), BDH) and
urea [NH,CONH,] THOMAS BAKER) in a
mole ratio of 1:5) were grind together
respectively, well mixed and heated gradually
to 85C) in a closed glass tube with gently
continuous stirring even the solid salts
changed to colorless liquid [2].

B. Techniques

The measuring system was applied a FTIR
spectroscopy IR-Prestige-21: SHIMADZU,
Travel-IR: Sens IR Technologies) [16] shown
in Fig.1. The broad band infrared light is using
meddlesome by the application of Michelson
interferometer that sent to the sample . In the
sample place is electing the best method by
each sample with using the MCT Mercury
Cadmium Tellurium) detector in IR fiber
probe processing The employing the DLATGS
Deuterated L-Alanine Triglycine Sulphate)
detector in process. The absorption infrared
interference light  observe by the optical
detector that shown on the PC an
interferogram  signal.  This is  signal
transformed by Fourier transformation). We
obtain the vertical axis is absorbance and the
horizontal axis of spectrum is wavenumber.
This measured spectrum were using data
correction between 4000-500 cm™) [17].

[ Michelson interferomeler I—b[ Sample place I—b{ Delector |
{

| Absorplion spectrum p—— Fourie Trnsfommation #—— Inlerferagram |

Fig.(1): The block diagram of measurement
system.

Results and Discussion

Measuring the photodegradation rate of the
ionic liquid hydrated ammonium aluminum
sulfate NH;AIl (SO4),.12H,0-urea CO(NH,),
sample that using infrared FTIR spectra this
makes ionic liquid very interesting for
researchers in the field of photochemistry. The
absorption spectra of the ionic liquid was
registered in the range of (4000-500 cm™),
however the suggestion for the
photodecomposition process was following by
the mechanism (Eg. (1-3)). The absorption of
amine is specified at (3400-3300 cm™) when
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the N-H stretching vibrational bands of the
urea amine group at (3215cm™) in ionic liquid
which show in the FTIR measurement increase
irradiation time with decreased intensity
slowly shown in Table (1) Fig. (2). The C=O,
band in ionic liquid at (1666-1627 cm™) that
absorption is specified at (1722cm™) and the
C=0Openg absorption in ionic liquids at
(1103cm™) which is specified at (1170cm™),
the intensity of bands changed clearly
decreased shown in Table (2, 3) Fig.(3, 4),
since the frequency of the vibrational band of
urea is depending on the natural of hydrogen
bonding that involving the C=0O with NH
moieties therefore, this decrease indicates that
a coordinate bond was formed between
nitrogen and oxygen with the metal aluminum
by donor the pairs of electrons on C=0 and
N-H with metal to formation ionic liquid and
disappearance the resonance between this
nitrogen atom and the carbonyl group. The
C-Nstr vibrational bands at (1550cm™) and in
ionic liquid at (1384cm™) shown in Table (4)
Fig.(5) which can be assigned to the intensity
decreased these changes were related to lower
the energy of band influencing by irradiation
times of FTIR it also indicated contribution the
electron pair for amine and carbonyl in urea to
formation ionic liquid. The vibrational modes
of the Aluminum remained nearly constant
shown in Table (5) Fig.(6) which was
consistent in the anion of ionic liquid this
indicated interaction aluminum metal with the
electron pair of urea to formation ionic liquid.
The photodegradation different irradiation
times are following by observing the changes
in (N-H, C-Ostr, C-Opend; C-Ngtr and
Aluminum) in the ionic liquids .The time
changes could also be followed by FTIR
absorption spectroscopy for ionic liquid
indicating the cation part of ionic liquid which
play a major role in the degradation process
through noted the length of banding N-Hg a
few changes with increase time indicator for
stability of ionic liquids which makes it real
(green chemicals) and persistence in the
environment. The method to calculated the
irradiation times with length bands by band
index method [18-20] which includes

As
Ar

Is=
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As=Absorbance of the peak under the
study. Ar=Absorbance of the reference peak.
Is=Index of the group under the study.

The percentage of transmittance (%T) is
changing into the absorbance (A) the using
Berr-Lambent law in the following equation.

A=10g(L00TY0) ..ooveeeeeeerrrieieeeee s (2
A=log100—-log%T

A =2-10gT%

A = ATop peak - ABase line ...........c......... 3)

Table (1)
Irradiation times with length bands of NHg,.

Length bands NHg;
(cm)

Irradiation
Times (min)
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Fig.(2): The relation of length bands NHg
with irradiation times.

Table (2)
Irradiation times with length bands of CO;.

Irradiation Time

(min) Length band COg
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Fig.(3): The relation of length bands COg
with irradiation times.

Table (3)
Irradiation times with length bands of COpeng.

Irradiation Time | Length band COgpen
(min) (cm)
0 0.1
10 1
15 0.78
30 0.48
120 0.47
160 0.45
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Fig.(4): The relation of length bands COpeng
with irradiation times.

Table (4)
Irradiation times with length bands of CNg,.

Irradiation Time
(min)

Length band CNg
(cm)
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Fig. (5): The relation of length bands CNg
with irradiation times.
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Table (5)
Irradiation times with length bands of
Aluminum.
Irradiation Time Length band
(min) Aluminum (cm)
0 Not shown
10 1.17
15 1.23
30 1.13
120 1.13
1.57
1.8
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Fig.(6): The relation of length bands
Aluminum with irradiation times.

Conclusions

We investigated the photochemistry of
room temperature ionic liquid hydrated
ammonium aluminum sulfate-urea NH,AI
(S0O4)2.12H,0-CO(NHy), sample by using
FT-IR spectroscopy to measuring the photo
degradation rate which indicated decreasing
the vibrational bands for (NHsy pend, COstrbends
CNgy) and no clearly changes for aluminum
metal this results are explained slightly effect
on ionic  liquid  which  considered
environmentally.
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