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INTRODUCTION

ABSTRACT

Preparation of Platinum doped Zinc oxide nanoparticles was carried out using a combustion method at 500 °C. Zinc oxide
nanoparticles were doped by different weight percent of platinum (1.0, 3.0, and 5. Owt %). In this paper, with the aim of
increasing its photocatalytic activity, zinc oxide (ZnO) was doped with Platinum (Pt). Characterization of the synthesized
powders was done by X-ray diffraction (XRD), Thermogravimetric Analysis, FTIR, UV-Vis spectra, UV-Visible DRS.
The prepared samples of photocatalytic performances were studied for degradation of methylene blue dye under UV
irradiation. The XRD results showed successful doping of Pt in ZnO. XRD pattern of pt doped ZnO which is only
composed the Zincite-type ZnO. It revealed that the size of Pt-doped particles was in the range of 63-82 nm. From TG
curve shows 3.0 % sample revealed the best weight loss performance. Fourier transform infrared (FTIR) spectrum

indicates the presence of Pt—ZnO stretching vibration at 418cm !

UV-visible absorption peaks at 360 nm, its band gap
decreased from 2.78 to 2.14 eV. The photocatalytic activity of platinum doped Zinc oxide nanoparticles was measured
under UV irradiation for methylene blue dye degradation. The results showed that the 1% Pt-doped ZnO sample revealed
the best performance. The resulting mixtures were irradiated with UV light for a period of 45 mins. The photocatalytic
efficiency of 1% Pt- ZnO sample increased from 35% to 75%. Pt doped ZnO nanoparticles show better photocatalytic

activity for the degradatiion of methylene blue compared to undoped ZnO nanoparticles.

sewage treatment a vital project [8,9]. Therefore, it is mostly

The industrialization of the 20th era lead to an increase and
release of industrial pollutants to the aquatic water system and
wastewater [1]. Although numerous procedures have been
developed for the treatment of wastewater [2,3]. In recent
years, with the fast-developing dye-related industry, an
enormous quantity of dye wastewater is nonstop discharged to
the water [4]. Which has been a huge danger to the ecological
environment and human health. Various dangerous engineered
dyes (cationic and anionic) have been invented with high
creation rate. To dispose of their negative effects, the wide
utilization of composite was watched for oxidative
degradation/expulsion of colours from wastewater. In cationic
dye, methylene blue, Splendid Blue-R, and Rhodamine-B, while
in anionic dye, Methyl orange, Congo red, Alizarin red S and
Eosin Y, are generally treated with composite [5]. Methylene
blue (MB) is a normally used cationic dye that can form a stable
solution with water at room temperature [6,7]. It is damaging to
human health above a certain concentration due to its strong
toxicity. In addition, almost all dyes are difficult to biodegrade
and have some resistance to ecological conditions, making

important to change effective and low-cost materials to
eradicate MB and other dyes from wastewater and refresh the
environment

Dyes are broadly used as colouring agents in the textiles,
leather, food, plastics, cosmetics, and other industries [10,11].
However, greatest industrial dyes are toxic, carcinogenic, and
mutagenic, and have low biodegradability [12]. Moreover, dye-
containing effluents are highly coloured, so removal of these
effluents into natural water bodies affects the balance of
aquatic environments because they can stop the penetration of
sunlight into the water, which results in a reduction in dissolved
oxygen content [13]. Therefore, the elimination of dyes prior to
the discharge of wastewater from dye industries is of great
importance. Most current physicochemical and biological
treatment methods, which contain carbon adsorption,
flocculation, ozonization, and activated sludge processes, fail to
totally destroy dye pollutants, and are also slow, require
expensive equipment, and can lead to secondary pollution [14-
16].

Various important industries, such as textile and leather, depend
fundamentally on dyes owing to its colour-giving properties. It is

—— e

1088


http://www.thebioscan.com/
mailto:irinephysics22@gmail.com

assessed that thousands tones of commercial dyes are produced
[17-20]. One of the greatest attractive industries that use dyes is
textile industry that may consume over than 10 thousand tons of
dyes universal per year [21]. It has been determined that the
dye wastewater from textile industry is created as a result of the
difficulty of whole attachment of the dye mixture onto a piece
of fabric or textile [22]. Many dangerous chemicals such as
organic resins, organic solvents hydrogen peroxide, formic acid,
dispersing agents, soap, caustic soda, sulphuric acid, and
hydrosulphate are included in dye wastewater. All these
chemicals are known by its hazard and toxic effects towards are
lives of humans and animals owing to their toxic nature [23,24].
Newly, elimination of dye molecules from wastewater is a vital
issue and has a wide environmental anxiety [25]. Varied
techniques of dye removal from wastewater have been
discovered, but not all of them are effective and fruitful owing
to their disadvantages [26,27]. In fact, two important issues are
governing the efficacy of the dye removal method namely; time
is taken for the removal method to be completed and production
of secondary pollutants. Obviously, the removal method to be
efficient in dye removal from dye wastewater it should remove
large quantities of dyes in short time without yielding more
secondary hazardous products. Researchers have involved three
categories of dye removal procedures from wastewater namely
(i) biological method: this method is characterized by its low
cost and ease of performance whereas; it is unable to remove
dyes effectively from wastewater [28]. (ii) chemical method:
this method uses chemistry and its theories to be proficient;
several mechanisms may be involved in chemical methods such
as electrochemical, advanced oxidation processes (AOPs),
reduction, ozonation, and Fenton reaction; this method is
characterized by the high cost beside generation of secondary
hazardous by-products [29]. (iii) Physical method: this method is
commonly achieved through mass transfer mechanism; physical
method may be performed through many strategies such as
flocculation, reverse osmosis, adsorption, ion exchange,
irradiation, membrane filtration, coagulation and ultrafiltration
[30-32]. Chemical dye removal is the most effective method
among all mentioned approaches although of its disadvantages.
Various methods, including ultrafiltration [33], reverse osmosis
[34], adsorption on numerous materials such as initiated carbon
[35], wood chips [36], and silica gel [37] have been conveyed to
remove toxins from industrial wastewaters. One of the important
drawbacks of the methods revealed is the change of the aqueous
phase into a stable network (secondary pollution) and the use of
numerous steps for purification, which is costly and time-
consuming [38]. Metallic elements growth the time required for
electrons to return to the valence band due to the generation of
additional bands near the conduction band (trap bands). The
longer existence of electrons in the conduction band increases
the possibility of their reacting with the peripheral ions and thus
enhancing photocatalytic activity [39,40].

In recent years, photocatalytic materials have established much
attention due to minor side effects and hardly any secondary
pollution after wastewater treatment and pollutant removal
[41,42]. Metal oxides such as ZnO, TiO2, Fe203, Cu20, WO3,
have been of interest to researchers for their photocatalytic
applications [43-47]. Among the photocatalytic materials, n-type
semiconductors, such as Zn0O, are the maximum prominent. Due
to the reality of a free electron in the ZnO semiconductor, the
number of holes created in the valence band is less than that of
electrons created in the conduction band [48]. ZnO has not been
thoroughly studied as catalyst [49]. A semiconductor appropriate
for photocatalysis has to be (i) photoactive, (ii) able to use
visible or near-UV light, (iii) biologically and chemically inert,
(iv) photo-stable, and (v) of reasonably low cost [50]. In
semiconductors, zinc oxide (ZnO) is the one that fulfills all the
previous conditions. In nanostructure forms, both of these oxide
semiconductors (TiO2 and ZnO) should work as better
catalysts/photocatalysts due to their high precise surface areas
[51]. Usually, the properties of nanomaterials be determined on
their size, morphology, and dimensionality. Semiconductor
nanostructure catalysts have been used traditionally not only to
produce useful chemicals [52], but also to convert pollutants in
waste streams to inoffensive or less harmful form [53-55].

Heterogeneous photocatalysis is an advanced oxidation process
(AOP), which produces hydroxyl radicals («OH) by oxidation of
adsorbed OH- or H20 molecules on a semiconductor surface
while it is irradiated with light of energy greater than its band
gap [56]. The «OH radicals are enormously powerful oxidants,
being able to degrade a great variety of organic compounds [57].
The high surface reactivity of ZnO results in the development of
many defects derived from non-stoichiometric oxygen, which
makes ZnO a more effective photocatalyst in comparison to
other metal oxides [58-60]. Doping is one of the methods to
change the band structure and band gap of ZnO [61]. To raise
the photocatalytic efficiency of ZnO, i.e., reduction of the
bandgap and recombination rate, doping elements such as Co
[62], Mn [63], Fe [64], Cr [65], Cu [66], Al [67], Sn [68], as well
as noble metals such as Pd [69], Pt [70], and Ag [71] have been
studied. Platinum-based catalysts have revealed high activity for
many reactions, but noble metal platinum has a main problem in
its limited availability. It is always attractive to decrease the
usage of platinum while keeping significant catalytic
performance. Thus, using a small amount of platinum to modify
other nonnoble active sites offers an alternative approach, and
many exciting results have been reported [72-74]. At the
nanoscale, Pt Nps have also been engineered, primarily for
catalytic application [75]. Nowadays, it is believed that surface
states can be greatly improved by catalytic noble metals, such
as Pt [76-79]. In this study, the photodegradation of MB using
ZnO doped with platinum was investigated. The reaction
conditions and the optimum percentage of Pt used in doping the
Zn0 particles were also investigated.

2. EXPERIMENTAL PROCEDURE

2.1 MATERIALS

Zinc Nitrate (Zn(NO3); 6H20), Glycine (C:HsNO2), Citric acid (Ce Hs
07 ), Platinum tetrachloride (PtCls), methylene blue (Cis His CIN3
SxH:0) and Distilled water was used all over the experiment.
2.2. PREPARATION OF ZNO NANOPARTICLES

Preparation of ZnONps by combustion method zinc nitrate
(Zn(NOs)2:6H:0), used as oxidizer, Glycine C:HsNOz) and Citric
acid (C¢ Hs O7 ) as fuel. Stochiometric ratio 1:4 of zinc nitrate
acted as oxidant and fuel (Glycine, Citric acid) are taken with 30
ml of water in the 100 mL beaker and stirrer to form is
homogeneous mixture. The mixture solution is transferred to
1000 ml beaker and kept hot plate and the solution was boiled.
After few minutes the solution was changed to foam and the
water molecules evaporated. After the mixture solution changed
like bubbles with pale yellow colour. Combustion occurred
instantaneously leading to explosion After few minutes burned
and it turned ash. These combustion taking place within 5-
15min, reaction proceeds and finally form a nanoparticles of
Zn0. The products were calcined at 500 °C for 4 hour.
2.3.SYNTHESIS OF  PLATINUM DOPED ZINC
NANOPARTICLES

Pd-doped ZnOnanopowders were synthesized by combustion
method using zinc nitrate (Zn(NOs)2-6H:0), glycine (C2HsNO2) and
Citric acid (Ce Hs O7 ) as starting materials and (Platinum
tetrachloride (PtCls) as doping source. Zinc nitrate and
palladium acted as oxidant while glycine and citric acid as fuel
during the reaction. The fuel to oxidant molar ratio was adjusted
to 1:4 as it exhibited enhanced photocatalytic activity. To zinc
nitrate solution with Platinum tetrachloride (1.0 wt.%, 3.0
wt.%, and 5.0 wt.%), glycine and citric acid solution taken with
30 ml of water in the 100 mL beaker and strirrer to form is
homogeneous mixture. The mixture solution is transferred to
1000 ml beaker and kept hot plate. Under boiling, with
evaporation of water, the solution turned viscous generating
small bubbles with brownish colour. Combustion occurred
instantaneously leading to explosion. In the combustion reaction,
large amount of heat and non-toxic gases explosively evolved,
resulting in dry, loose and voluminous nanocrystalline powders
with high porosity. It was observed that the as-synthesized nano
powders were of brownish colour. These combustion taking place
within  5-15min, reaction proceeds and finally form a
nanoparticles of ZnO. The products were calcined at 500 °C for
4 hours. The prepared Pt-doped ZnO samples with molar
concentration of 1.0 wt.%, 3.0 wt.%, and 5.0 wt.% as shown in
fig.1.
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2.4. PHOTOCATALYTIC EXPERIMENT

0.001 M methylene blue stock solution was prepared by taking
0.032 g of methylene blue in 100 ml distilled water. For the
photocatalytic degradation methylene blue was taken as the
sample as it has been extensively used as an indicator for the
photocatalytic activites, 0.1 g of platinum doped and undoped
photocatalyst was added to 50 mL of 10 pM methylene blue
solution and kept in dark condition. The solutions were
subjected to irradiation of UV lamp (Philips TUV 15 W/G15
T8(UV-C,Amax=253.7nm)) under continuous stirring. The
experiment was continued for 45 minutes to aquire the
equilibrium of adsorption - desorption in dispersed solutions and

were irradiated of radiation and in regular time interval 0.5 ml
sample was collected and absorbance was measured .The
solution was taken every 5 minutes and centrifuged and the
sample was analyzed by double beam UV Visible
spectrophotometer and the absorbance was measured at 661nm.
The percentage of degradation can be calculated using the
formula [80] which shows eqgn (1)

% of degradation = <=

1
Where C;represents for the absorbance value of first peak, C;
represents for changed the absorbance value of other peaks.

Fig.1. Platinum doped Zinc oxide Nps for different weight percentage

3. Results and Discussion

3.1 XRD Studies
The X-ray diffraction pattern of pure and Pt-doped ZnO samples
shown in fig.2. The Rietvield refinement was done using BRUKER
TOPAS v6. The following parameters were initially refined, i)
Background was fitted using a Chebychev Polynomial of order 5,
ii) peak shape was modelled using Fundamental Parameter (FP)
approach. The peak positions confirm the hexagonal Zincite
structure of synthesised samples (JCPDS card no. 65-3411). The
overall intensity of the XRD peaks increased with the use of
platinum doping different percentage weight of ZnO annealing
the sample with 500°C degree, based on the XRD patterns, the
lattice parameters and crystallite sizes as function of the
platinum doped with ZnO process are calculated in Table.1 A
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small variation of the lattice parameters and cell volume was
observed. The peaks of pure and Pd doped ZnO are obtained at
(100), (002), (101), (102), (110), (103), (200), (112), (201), (004)
and (202) planes. No peaks corresponding to Pt metal or
platinum oxide are present which implies that dopant is
successfully doped in ZnO lattice. These results suggest that zinc
oxide’s phase structure remained unchanged during platinum
deposition and remained pure [81] The crystallite size calculated
using Scherrer’s formula in eqn .2
=K )

Bcos 6
D is the crystallite size, A is the wavelength (1.54 A), of the x-
ray source, B is the full width at half maximum, 6 is the Braggs
diffracting angle. K is Scherrer constant (0.9 A).
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Fig. 2 XRD Patterens of ZnO Pure and Pt doped ZnO
Table. 1.Geometric and lattice parameters for ZnO and Pt-doped ZnO nanoparticles as determined by XRD

sample Lattice parameters (A) a-c Volume (A3) Crystallite size (D)
a=b C (nm)

Zn0O Pure 3.25159 5.21109 47.12 47

ZnO - Pt 1% 3.24848 5.20818 47.59 82

Zn0O - Pt 3% 3.2524 5.2109 47.73 67

Zn0O - Pt 5% 3.2526 5.2092 47.72 75

3.2. Thermogravimetric Analysis
The absorbed water content was determined from the weight
difference measured at 0°C -800° C from thermogravimetric
data. From Fig. 3, TGA curves shows ZnOnanoparticles doped
platinum. It shows a continuous weight loss on heating. The
observed weight loss is due to removal of water from the
samples. In ZnO pure sample fig 4.a, the first thermal
decomposition stage takes place at room temperature around
100 °C, which can be observed as a weight loss of 7% in
thermogravimetry curve attributed to the removal of adsorbed
water, in the next stage leading the thermal decomposition,
ranging from 200° C to 500° C a weight loss of 15 % was
observed in ZnO. The net weight loss 22 % was observed
beyond 700° C in ZnO, From fig 4.b shows platinum doped 1.0
wt % level of ZnO the first thermal decomposition stage takes
place at room temperature around 75 °C, which can be
observed as a weight loss of 5%, in the next stage leading the
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thermal decomposition, ranging from 100° C to 450° C a weight
loss of 8 %, The net weight loss 13 % was observed beyond 550 °
C was observed, From fig 4.c shows platinum doped 3.0 wt %
level of ZnO the first thermal decomposition stage takes place
at room temperature around 50 °C, which can be observed as
a weight loss of 3%, in the next stage leading the thermal
decomposition, ranging from 75° C to 400° C a weight loss of 5
%, The net weight loss 8 % was observed beyond 450 ° C was
observed, From fig 4.d shows platinum doped 5.0 wt % level of
Zn0 the first thermal decomposition stage takes place at room
temperature around 70 °C, which can be observed as a weight
loss of 4%, in the next stage leading the thermal
decomposition, ranging from 100° C to 450° C a weight loss of 6
%, The net weight loss 10% was observed beyond 500 ° C was
observed a thermal decomposition stage related to the total
combustion of organic waste and consequent crystallization of
the crystalline phases.
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Fig.3 Thermogravimetric Analysis of ZnO Pure and Pt doped ZnO

3.3 UV-Visible absorption Analysis

UV-Vis spectroscopy analyses were achieved to determine the
effect of Pt amount on the optical properties of the ZnO
nanoparticles. Figure 4 shows the UV-Vis spectra of the ZnO and
Pt doped ZnO nanoparticles. Pure ZnO and Pt doped with

different percentage level to the ZnO nanoparticles all the
spectra revealed sharp absorption edge at about 360 nm,
characteristic of crystalline ZnO. It has been shown that the
particle size of nanoparticles affects their optical properties [82]

141

1.0 ‘% nm

Q_g_- ZnO Pure
] — Pt1%-Zn0O
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Fig.4 UV-Visible spectrum of ZnO Pure and Pt doped ZnO

3.4 Band gap determination
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The optical band-gap of the ZnO pure and Pt doped ZnO nano
particles can be determined with a well-known Tauc’s model by

using Mott and Davis relation ahv~(hv — Eg)é where Eg is
energy band gap. Following this relation, the band gap is
attained by extrapolating the tangential line of (a hv)? to the
photon energy axis. The direct bandgap energies can be
estimated from a plot of (ahv)? versus the energy (Eg) are
obtained by by plotting the absorption coefficient (a)-photon
energy graph (hu) and extrapolating the straight-line portion of
this plot to the hu axis as shown in the Fig. 5. For the pure ZnO
nanoparticles Eg was determined as 2.782 eV, which decreases
to 2.561, 2.358, 2.148 eV respectively for the different percent
Pt doped ZnO nanoparticles. The band gap energy of all
nanostructures was calculated dependent on the absorption
spectrum of the sample according to the following Eq. (3):

Eg = 1240/ 44
Where, Eg is the optical band gap energy of the photocatalyst,
Ag is the wavelength in nm used as the absorption edge. Also the
band gap energy was determined using Tauc's formula which
shows the relationship among absorption coefficient as follows
(Eq. (4)):

ahv)?=B (hv-Eg) (4)

Where a is the absorption coefficient, h is Planck's constant and
v is the frequency (v = c/4, 4 is wavelength, c is light speed)
[83]. B is a constant called band tailing parameter. Thus, the
band gap energy was obtained graphically from (ahv) 2 vs hu for
direct transition, extrapolating the linear part according to Eq.
(4) in (Fig. 6). there is no significant influence of the doped
platinum on the band gap energy (Eg) value of the ZnO
nanoparticles

Sample

ZnO-Pure | 2.782

Pt-ZnO 1%| 2.561

Pt-ZnO 3% 2.358

Pt-ZnO 5%

2.148

(ahv)"2

ZnO Pure
—— Pt1%-Zn0O
—— Pt3%-Zn0O
—Pt5%-Zn0

Energy(ev)

Fig.5 Band gap spectrum of ZnO and Pt doped ZnO

3.5 Diffuse- reflectance spectrum Analysis

The diffuse-reflectance spectra of ZnO and Pt doped ZnO
nanoparticles are shown in Fig 6. It revealed characteristic
absorption edge near 370 nm. The ZnO nanoparticles exposed
high reflectance in the visible region comparing the Reflectance
of the all samples of Pt-doped ZnO samples. Reflectance of the
Pt-doped ZnO samples decreased. The reflectance at
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wavelengths bigger than 370 nm can be related to the direct
bandgap of ZnO and Pt doped ZnO due to the transition of an
electron from the valence band to the conduction band. While
absorption edge did not change noticeably, the reflectance
value decreased with the increase of Pt content in the composite
samples.[84]
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3.6. FTIR Analysis

FT-IR spectra for ZnO and Pt doped nanoparticles in the range of
400-4000 cm™" were recorded and the results can be seen in Fig.
8. The broad transmission band at 418 cm ' (which is indicated
by arrow) was assigned to stretching vibration of Zn-O bond

T y T
350 400

T
450

T y T T
500 550 600

Wavelength (nm)

Fig.6 UV-Diffuse Reflectance spectrum of ZnO and Pt doped ZnO

which the formation of zinc oxide [85],which is shown in Fig.7.
whereas the bands at 3200-3600 cm ' correspond to O-H mode
of vibration. The FTIR characteristic peaks of the spectrum is
given in the table.2

—— Zno Pure
¥
2| ——Pt1%-Zno
T | ——Pt3%-Zno
E| ——Pt1%-Zno
E
w
=
=
F‘
! I ! I ! I ! I ' I ' 1
1000 900 800 700 600 500 400
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Fig. 7 FTIR enlarged portion of the spectra from 400 cm ' to 1000 cm ' of ZnO and Pd doped ZnO nanoparticles.
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Fig. 8 FTIR Spectrum of ZnO and Pt doped ZnO nanoparticles

Table 2: Characteristic peaks in FTIR spectrum of Pt doped ZnO

Samples Peak values Frequency cm™ | Bond Functional groups
418.55 Ring Meta
Zn0O Pure 879.54 C-0 Ether
983.70 c-0 Ether
420.48 Ring Meta
Pt 1%-Zno
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459.06 Rini Meta




717.52 C-0 Ether
896.90 Cc-0 Ether
3502.73 0O-H Oxygen group
414.70 Ring Meta
725.23 Cc-0 Ether
Pt 3%-Zno 898.83 Cc-0 Ether
3495.01 0O-H Oxygen groups
420.48 Ring Meta
Pt 5%-Zno 486.06 Ring Meta
727.16 Cc-0 Ether
900.76 C-0 Ether
3498.87 0O-H Oxygen groups

3.7 Photocatalytic study

The photocatalytic activities of the samples were evaluated by
the photocatalytic degradation of methylene blue (MB) dye
under UV irradiation. The UV-vis absorption spectra of MB at
different irradiating intervals using the ZnO powders and
platinum doped ZnO synthesized as 500° C Calcination of
photocatalysts. From fig.9(a-d) As can be seen, the intensities of
the absorption peak situated at 661 nm decrease with the
increase of the irradiation time, indicating that the
concentration of MB in the solution is reduced gradually. the

absorbance vs wavelength plots with respect to time showing
dye degradation using ZnO Pure, Pt 1.0 wt % -ZnO, Pt 3.0 wt% -
Zn0, Pt 5.0 wt% -ZnO samples within time 45 minutes[86]. As
seen in the figures, it is observed that the peak intensity of the
absorption was decreased when the time is increased for all the
Pt-ZnO NPs. The absorption intensity was almost disappeared at
45 min irradiation time of UV light, From fig.9. b The maximum
degradation of methylene blue dye degradation was achieved
using Pt 1%-ZnO comparing other samples. This made Pt 1%-ZnO
to be fast and highly photocatalytic activity
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Fig.9. Photocatalytic spectrum of Pt doped ZnO

3.8 Degradation Efficiency

Figure .10 shows the photodegradation efficiency (%) for 45
minutes irradiation time for ZnO and different weight
percentage of Pt doped ZnO samples of 1.0 wt %, 3.0 wt %, 5.0
wt %. The photodegradation efficiency was found to be, 60%,
75%, 40%, 35% for ZnO, 1.0 wt %, 3.0 wt %, 5.0 wt % respectively
(87) The 1.0 wt % of Pt doped ZnO sample showed the highest
photocatalytic behavior when compared to other samples.
Increasing the catalyst concentration for 3.0 wt % and 5.0 wt %,
decreases the degradation efficiency. it clearly demonstrated
that ZnO doped with low concentration of Pt degrades dye more
efficiently than pure ZnO. It is evident that doping of ZnO with
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noble metals like Pt enhances photocatalytic activities of ZnO.
This provided a Combustion method to synthesize zinc oxide with
excellent photodegradation property for methylene blue
Consequently, decreased the surface area of photocatalyst and
decelerates the oxidation and reduction process of MB solution.
The photocatalytic activity of the composite catalysts was
further enhanced in Pt doped ZnO. Amongst these composites,
the 1% Pt doped ZnO nanocomposite catalyst had the maximum
degradation efficiency for the MB dye. Further increase in
platinum doping concentration not improving the dye
degradation.
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CONCLUSION

Doping different molar percentages of Pt in ZnO nanoparticles
was performed by the combustion method. and characterized by
TG, UV-DRS, XRD, FTIR. The results of phase analysis showed
that the Pt element entered the ZnO lattice, and with increasing
Pt doping percentage, the crystallite size and lattice parameter
were changed. The results showed that synthesized zinc oxide
and Platinum doped zinc oxide nanoparticles exhibited UV-
visible absorption peaks at 360 nm, and doped Platinum Zinc
oxide was decreased bandgap energy from 2.782 eV, 2.561,
2.358, 2.148 eV. The UV-DRS displayed the optical properties
and FTIR shows a band at 418 cm " and 459 cm ' due to Zn-O
and Pt-ZnO vibrational stretching. The results of the dye
degradation showed that the sample containing 1% Pt was the
sample for photocatalytic activities. MB dye degradation test
results showed that 1% Pt had a much higher performance in
comparison to another sample; 35-75%. at 45 min, which
improve more 40% than that of another sample, the
improvement of photocatalytic activity contributes to the
increased adsorption ability of light.
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