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TOM TAT
TOC PQ SUY GIAM METYL PO - THUOC NHUQM AZO BANG H;0,/UV

Trong bai bdo nay, sw oxi héa metyl @6 (MR) — mét chdt azo trong thuoc nhuém béi UV/H,0; duwoc
nghién ciru. Anh hwong ciia thé tich dung dich va nong dé ban dau dwoc nghién civu. Véi diéu kién toi
wu, chiéu tia UV qua ddy cia dung dich chiva MR. Toc do thay doi mau ti 1é thudn véi si ting ciia nong
do H>O:. Sau 50 phut, hiéu qua khir mau voi 16 ppm H>O; la 38%, cao hon mot chut so voi ham lwong
14 ppm H>0,. Tuy nhién, sy mat mau dat t6i 97%, can 380 phiit doi véi dung dich MR véi nong do 16
ppm ciia H)Os, so véi 320 phiit khi nghién civu & cing diéu kién véi dung dich MR véi nong do 14 ppm
ciia HOs. Sau khi chon dwoc diéu kién t6i wu 200 mL MR 107 M va 14 ppm H>O;, hiéu qua oxi hoa
duge so sanh bang qud trinh Fenton va Photo-Fenton. Qud trinh Photo-Fenton ¢é hiéu sudt cao nhdt,
dat 97% sau 70 phiit, so véi 270 phiit va 320 phiit doi véi qud trinh Fenton va oxi héa bang H0,/UV.
Tuy nhién, dung dich sau xir Iy bang H,O0./UV mdt mau hodn todn, trong khi hai dung dich xit 1y bang
hai phirong phdp con lai van ¢é mau vang do ¢é mdt ion sdt.

Tir khoa: metyl do, nuoc thai dét nhuom, azo.

1. INTRODUCTION to the aquatic life in rivers, lakes and seal’l.
The textile industry has always been an Colored water also hinders light penetration,
important and indispensable component of the and, as a result, will disturb the biological
economy of Vietnam. In 2013, the textile processes in  water-bodies. Furthermore,
industry ranked the second place in the export because of the huge numbers of chemical
turnover ratel'l. However, the wastewater of additions, the dyes themselves are toxic to
textile industry becomes a serious threat to the organisms and human if they are in contact
environment. with the water.

In the article Treatment of Textile wastewater Researches have shown high interest in the
by AOPs — A review?, Al-Kdasi et al removal of dyes and chemicals in the textile
mentioned that 47% of 87 dyestuffs are effluent. Many traditional methods, such as
biodegradable, leaving 53% of the dyeing filtration, adsorption, or activated carbon, are
colors are non-biodegradable. Another reason no longer effective for many wastewater
for the low biodegradability of textile treatment facilities™>!. According to the study
wastewater is that they have complex organic of Amin et al, one of the most common
structure along with the strong azo bond (- methods used nowadays is conventional
N=N-). When the textile wastewater is released activated sludge, which is effective but rather
into the environment, they will still have the "not originally used for treatment of industrial
color residues. The colored waste is dangerous wastes, particularly textile wastes containing
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dyes and surfactants".

Several methods have been applied, but
most of them bring unsatisfied results, in terms
of cost and outcomes. Advanced Oxidation

(AOPs),
successfully to degrade organic

Processes however, have been
reported
pollutants into environmental friendly products
without the high cost and the advanced
AOPs the
generating of reactive radical species such as
*OH that will oxidize

organic pollutants non-selectively and in high

operations®-], are based on

hydroxyl radicals,

speed under certain conditions.

In this project, H.O./UV, one of AOPs
processes was chosen to study due to the
availability of the reagents and the great
promising effects for degradation of Methyl
Red (MR). Its presence is important in the
biological and chemical assays. It is useful in
coloring textiles (cotton, wool, silks, and
acrylics), china clay, leather, printing inks
producing, and in photography!®.

2. MATERIAL AND METHODS

Methyl Red (MR) (C;sH;50,N3) — an azo dye
is also known as 2-((4-dimethylamino)phenyl)
azo)-benzoic acid or hydrochloride. It’s
absorbed at 515-525 nm wavelength. The
system was set up in a safe environment to
work with UV. The UV lamp was covered by
carton box and black tape, placed horizontally.
Under the UV lamp, two stirring machines
Stirring Hotplate — IKA RCT were placed,
allowing two experiments to be carried out at
the same time. The H,O, 30% solution was
stored in the refrigerator during the project.

At the beginning, MR solution was put in a
500-mL beaker and was placed under the UV
light; H,O, was added by using the pipette
immediately after. After 3-5 seconds, the first
sample of Methyl Red was taken out and
the by UV-Vis
spectroscopy. The sample was continued to be

measured absorbance

drew out after a certain amount of time until
the uv
Spectrophotometer — Shimadzu 1800 was used

achieving desired efficiency.
to measure the decolorization of MR, the

maximum absorbance peak was determined by
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scanning the dye solution with wavelength
range from 350 nm to 700 nm.

3. RESULTS AND DISCUSSION

3.1. Effect of bed volume of Methyl Red
solution in H202/UV method

The height of MR solution was considered to
be an element affecting the color removal
efficiency. The higher the column was, the
harder it was for UV light to get to the whole
body of MR solution.

In this experiment, different heights MR
solution were applied by changing the volumes
of MR solutions (100mL, 200mL, and 300 mL)
while other parameters such as concentration
of MR (10™* M), concentration of H.O, (6
ppm), of UV light,
temperature were fixed. Figure 1 presented the
effect of bed volume on the decolorization
efficiency of MR using H>O,/UV system.
Figure 1 showed a trend that the smaller the

power and room

volume was, the higher the efficiency of
treatment process was. The efficiencies were
94.7%, 68.7%, 55.2%, corresponding to bed
volume of 100 mL, 200 mL and 300 mL,
respectively.
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Figure 1: Effect of bed volume on the
decolorization efficiency of MR solution using
H>O,/UV system
As mentioned above, to be able to measure the
absorbance by UV-Vis the
sample was taken out of the beaker more than
16 times (3-3.5 mL/time). For reaction set up
at volume 100 mL, it would lead to a huge

spectroscopy,

change on the bed volume of solution,
affecting severely to the data set. Therefore, all
reaction at 200 mL solution was chosen to be
the optimum condition for the following



experiments.

3.2. Effect of Methyl Red concentration

The effect of Methyl Red concentration on
was  studied.
Methyl Red

concentrations changing from 107° M, Xto

decolourization  efficiency

Experiments with different

10~* Mwere carried while stabilizing all other
conditions of reactions as follow: power of UV
light, volume of dye solution (200 mL), H,O»
concentration (10 ppm), and room temperature.
The results were presented in Figure 2.
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Figure 2: Effect of Methyl Red concentration
on the decolorization efficiency

Before the combination of hydrogen peroxide
and UV light happened, some researches had
been carried with the oxidization of textile
wastewater using solely hydrogen peroxide.
They all showed an ineffective result for both
acid and alkali medium™. Yet, under the
presence of UV irradiation, hydrogen peroxide
is “photolyzed to form two hydroxyl radicals
that react with organic contaminants”.

The decolorization efficiency rate increased
rapidly in first 100 minutes. The result showed

thatX by increasing the MR concentration

from 107> M to 10~*M, the removal efficiency
decreased from 75% to 55%. To reach the
stationary state (H = 98%), the experiment at

1073 M of dye needed 250 minutes, 1.32 times
and 1.52 faster than its at 0.5%10™* M (330
minutes) and 10* M (380 minutes),
respectively.

Although the experiment with 10> M of MR
showed the higher efficiency comparing to the

other two experiments, 10* M of MR was
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more related to the wastewater from industry,
as effluent from dye industry always had high
concentration. For this reason, 10™* M of MR
was chosen for the following experiments.

3.3. Effect of H20: concentration

Effect of different H,O» concentration (ranging
from 6 to 14 ppm) was also studied. These
conditions were: power of UV light, volume of
dye solution (200 mL), MR concentration (107*
M), and room temperature. Figure 3 presented
the effect of different H,O, concentration on

the decolorization efficiency.
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Figure 3: Effect of H,O» concentration on MR
solution decolorization efficiency using
H,O,/UV system

There was an increase in the color removal
with the increasing of H>O concentration!®!.
The results showed the efficiency of reaction
was 38% with 16 ppm H,0, and 32% with 14
ppm H,O; after 50 minutes. On the contrary, it
needed a longer period to attend the stationary
state. It took 380 minutes to reach efficiency of
97%, while with 14 ppm H,O,, it took only
320 minutes to reach the same efficiency. With
lower concentration of H,O,, not enough
hydroxyl radicals was produced, resulting in a
decrease in the removal rate. In contrast, high
concentration of hydrogen peroxide produced
enough ‘OH for the oxidation, leading to an
increase in efficiency. H,O, was a “scavenger”
for hydroxyl radicals®!.

However, the final solution of 16 ppm had many
bubbles proving that it contained exceeded H,O..
Al-Kdasi®?! discussed a "critical value" where the
upward trend of decolorization efficiency stopped.
At this certain point, the efficiency reached its
maximum, and then started to go down. Because
HO,* was less reactive than *OH radical, the



exceeded H,O, would start to compete with the
dye for reaction with *OH radicals, causing the
reaction rate to decrease. Furthermore, the *OH
radicals generated at a high local concentration
would combine to create HoO.P%. Economically,
H>O» concentration 14 ppm was chosen to be a
optimal condition for the following experiments.
3.4. Comparative study of H.0:/UV, Fenton,
Photo-Fenton process for degradation of
MR

Effect of different processes on MR
degradation  was  carried out. These
experiments were carried after determining the
optimum concentration of H,O, (14 ppm).
Besides, the Fenton’s reagent (H,O, and Fe?")
dose initial and [H.O]/[Fe*'] ratio is an
important factor to decolorization, the molar
ratio 1:1 of H»O0,/FeS04.7H,O was chosen.
The results were presented in Figure 4. The
concentration of MR at different reaction time
was monitored by the UV-Vis spectrum.
Figure 5 showed the UV-Vis spectrum of MR
in term of time in Fenton, Photo-Fenton, and
H,0,/UV processes.

According to the Figure 4, Photo-Fenton
process showed the higher efficiency in Methyl
Red degradation than Fenton and H,O,/UV
process. The efficiency of Photo-Fenton was
96% after 70 minutes of reaction, while that of
H,0,/UV was the lowest (H = 96%; 320
minutes). The rate of MR degradation by
Photo-Fenton was 3.4 times faster than Fenton
system (H = 96%; 240 minutes), and 4.2 times
faster than H,O,/UV.

137243

-0.22838
350.00 525.00 700.00

1.10058

0179850
250.00 525.00 700.08

180702

-0.2676
350,00 £25.00 700.00
nm

Figure 5: UV-Vis spectrum of MR in terms of
time in a) Photo-Fenton process, b) Fenton
and c¢) HO,/UV process
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Figure 4: Effect of different processes on
Methyl Red degradation
However, the resulting solution obtained from
Photo-Fenton and Fenton was yellowish due to
the presence of Fe?', while the same solution

of H,O,/UV was colorless.

4. CONCLUSION

The study described the degradation of Methyl
Red using three treatment methods: H,O»/UV,
Fenton and Photo-Fenton. These approaches



were found to degrade Methyl Red effectively
with the decolorization efficiency of nearly
100%.

Among of them, Photo-Fenton process had the
highest yield. To h]ve the decolorization
efficiency of 97%, Photo-Fenton took 70
minutes, comparing to 270 minutes and 320
minutes of that for Fenton and H,O,/UV
systems respectively. However, Photo-Fenton
required UV light, which consumed a large
amount of energy. Despite wasting time, final
obtained from H,O, UV was
colorless, while the two other methods needed

solution

another method to be colorless. It can be
concluded that each treatment has its own pros
and cons, yet they still gave better results than
other methods.

The work also investigated the importance of
some parameters in the degradation efficiency.
Favorable operating conditions were estimated
by H,O0,/UV process. The height and the
concentration of Methyl Red solution were
modified to allow the UV light go through. The
higher concentration of H,O, was used, the
faster the reaction occurred. However, the
H202
environmentally-friendly and economically. As

amount  of excess was  not
a result, for different cases and circumstances,
it is important for the experimenters to find the
of HzOz

Industrial factories that use these processes

relevant amount concentration.
must take into consideration the parameters to
ensure they are at the optimum conditions. For
that, the effective and economic aspects of the
project are guaranteed.

In the future, many ideas can be considered to
improve three methods. For example, sunlight
can be an option to replace UV light. More
investigation can be proceeded to examine the
other standards to transform textile wastewater
to drinking water.
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	tong hop bai so 1 + ml
	File tong hop da ghep file chuan (so 1, tap 24)
	sau phan tieng viet, so 1
	sau phan tieng viet, so 2
	sau phan tieng viet, so 3
	phan tieng nah
	Muc luc so 1, tap 24
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