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TOM TAT

NGHIEN CUU KHA NANG LOAI BO PO MAU VA TONG CHAT RAN LO LUNG
TRONG NUOC Ri RAC NAM SON BANG PHUONG PHAP KEO TU PIEN HOA

Dan s6 tang nhanh di kém véi qud trinh d6 thi la nguyén nhdn chinh tao ra hang triéu tan chat thdi ran.
Phirong phdp phé bién va thudn tién nhat dwoc lwa chon tai hau hét cdc mede dang phdt trién dé gidi
quyét van dé nay la chén lap do chi phi cho cong nghé thdp va dé dang van hanh. Tuy nhién, nude ri
rdc tir cdc 6 chén ldp lai la van dé khé khan déi véi cac nha khoa hoc ciing nhw cdc nha quan 1y méi
trieong do nong dé cdc chdt gdy 6 nhiém cao. Trong bai nghién ciru nay, mot hé thong keo tu dién héa
quy mo phong thi nghiém voi tam dién cuc sat da dwoc thiét ké dé khdo sat hiéu sudt loai bé TSS va dé
mau trong nude ri rac Nam Son. Mot loat cdc yéu to anh hiwong: cwong dé dong dién, thoi gian dién
phdn, pH ban dau ciia mede thai va khoang cach dién cue da dwoc nghién cieu dé danh gia hiéu qua
ctia qud trinh xir Iy. Két qua cho thay & diéu kién toi wu véi cwong do dong dién: 3A, thoi gian dién
phdn: 60 phit, pH ban dau ciia nwée thdi bdic hon lap: 8, khodng cdch dién cuc: lem, hé thong cé thé
loai bo khoang 71,6% mau va 39,2% TSS trong nwoc ri rdc.

Tir khéa: Keo tu dién héa; nude ri rac Nam Son; dién cuc sat; TSS; dé mau.

1. INTRODUCTION environmental pollution. It is harmful to
Nam Son dumpsite — the biggest landfill in environment since its composition contains
Northern Viet Nam that locates in Soc Son various contaminants such as heavy metals,
district and is about 50km far from Ha Noi city persistent organic pollutants [2]. The
centre. The landfill is located in three technology selection is based on the
communes Nam Son, Bac Son and Hong Ky characteristic of wastewater. In fact, there are
with total area approximately 156 ha in 2017. several methods that have been used to remove
Each day, this landfill receives about 4300 to TSS and color from leachate such as chemical
4500 tons solid waste that will release about coagulation, biochemical coagulation... [3].
5200 m® leachate per day [1]. Actually, the Even though, some of these methods are
capacity of the existing wastewater treatment economical and easy to operate, they show
plant in Nam Son dumpsite cannot meet the some disadvantages such as generating
demand of the landfill. secondary pollution and waste chemical
Leachate is one of major issues with landfill substances [4].

that must be managed to prevent Recently, the use of electrocoagulation (EC)
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of wastewater has
popularity. In EC,

intensities are used to generate coagulants and

for disposal gained

differences current
flocculation that can eliminate colour, TSS in
[5]. EC has applied
successfully for treating wastewater containing

wastewater been
textile dyes [6], biodiesel [7], pharmaceuticals
[8], and heavy metals [9]. The pollutants could
removal by sedimentation as following
equations [10]:
At anode:
M — M™+ne"
At cathode:
2H,0() +2e— Hy+20H
2
In solution:
M"" +n OH—M(OH), + nH" 3)
Several researches on using of EC to remove

()

TSS and colour in wastewater has been
studied.
reported that pre-treatment of landfill leachate
could remove 58.16% turbidity and 65.73%
[12] that
electrocoagulation with aluminium electrodes

Nguyen Xuan Hoang [11] has

colour.  Valante showed
in treating wastewater from dairy industry
could eliminate 92% TSS. Kherfan Sadeddin
[13] has used EC to treat feed water. Removal
efficiencies of total suspended solids TSS and
turbidity were more than 99% and 98%.
Mohammad Al-Shannag [14] also proved that
this technology could remove 80% TSS from
paper industrial wastewater. Base on all the
literature reviews, there is a few researches on
treatment of TSS and colour in leachate using
EC. So, it is necessary to have more researches
in this field.

2. MATERIALS AND METHOD

2.1. Materials

Chemical Reagents

The chemicals used in the study were NaOH
(99.5%, Merck), H.SOs (98%, Merck), and
ultra-pure water.

Leachate sample collection

The wastewater used in this study was taken
from Nam Son landfill in July, 2017 with a
large amount and preserved in cold condition
under 4°C. Its main characteristics were as
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follows: TSS concentration of 1670 + 50 mg/L,
colour of 2560 + 30 Pt-Co, pH of 8 + 0.1.

2.2. Electrocoagulation system in laboratory
All
laboratory-built cell as shown in Figure 1. The

experiments were carried out in a

experiments were performed at room
temperature in a 2000 mL batch reactor (125
mm length, 100 mm width and 125 mm
height). Electrodes were made of iron with
dimension of 110 mm % 100 mm and installed
in parallel. The magnetic stirrer was operated
at speed of 200 rpms. The working volume of
the electrolytic cell was 1800 mL. The 0.1 M
H,SO4 and 0.1 M NaOH solutions were used
for adjusting pH. Anodes and cathodes were
connected to the outlets of a DC power supply

model VSP4030 (B&K Precision, CA, US).

Power Source

lar Cathode
Monopolar Anode

Electrocoagulation tank ——}

Wastewater

Magnetic Bar-Stirrer-

Figure 1. Scheme of the EC system at
laboratory scale

2.3. Experimental procedure
The experiments to investigate effects of the
several factors on removal of TSS and colour
in landfill leachate by EC process were
conducted at following conditions.
e Current intensities: 1, 2, 2.5, 3, 3.5, and 4A.
e Contact time: 10, 20, 30, 40, 60 and 80
minutes.
o Initial pH: 5, 6, 7, 8 and 9.
e Inter-electrodes distances: 1, 3, 5, 7 cm.
2.4. Apparatus and analytical procedures
Hana HI 991001 pH-meter (Hanna instruments
Canada Inc.) was used to measurement pH
values. The TSS concentration was analysed
by standard method SMEWW 2540D:2012.
Colour was analysed by optical measurement



method according to TCVN 6185-2008 (ISO
7887-1994).
The removal efficiency was calculated by the
following equation (4):
% H removal % -100% (4)

H]
Where A and A, are the contaminants
concentrations at time t and initial time.
3. RESULTS AND DISCUSSION
3.1. The current intensity and contact time
effect
Contact time and current intensity were two
sensitive operating parameters that affect to
TSS and colour treatment ability of EC
process. The relationship between them is
shown in Fig.2 and Fig. 3.
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Figure 2. Effect of current intensity and
electrolysis time on TSS treatment
(pH = 8, room temperature, d = lcm)
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Figure 3. Effect of current intensity and
electrolysis time on colour treatment
(I = 34, room temperature, d = Icm)

Figure 2 and 3 illustrate that the amount of
pollutants eliminated by EC process was
proportionate to current intensity and operating
time. This result associated to the amount of
cation generated by dissolved reaction at the
anode. This result is also fitting with the
Faraday’s law [15].

In detail, when current intensity changed from
1 A to 4A, the TSS and colour removal
efficiencies increased dramatically from 6.85%
to 41.1% and from 47.83 to 81.85,
respectively. Actually, the leachate treatment
efficiency by EC at the intensity of 3 and 4A
were not considerably different. In addition,
with current intensity of 3A the EC process
worked more effectively in the first 60 min
from 0 to 38.61% for TSS removal and from 0
to 71.59% for colour removal, after that this
efficiency were nearly unchanged from 60 to
80 minutes. It can be explained that metal
oxide film deposited on the surface of iron
anodes hampered the reaction rate. This result
was in agreement with the research of Alaadin
A. Bukhari [5].

To reduce the energy consumption cost, the
current intensity of 3A and electrolytic time for
60 min were recommended.

3.2. The pH effect

Another factor significantly influences EC
process is pH. In order to examine its effect,
the initial pH was adjusted in the range of 5 —
10. The effects of initial pH on TSS and colour
removal efficiencies are shown in Figure 4.
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Figure 4. Effect of initial pH on TSS and
colour treatment, Fe electrode (electrolysis

time 60 minutes, I = 34, room temperature,
d=1cm)



Fig.4 indicates that, at reaction time of 60 min,
the highest removal efficiencies of 40.16 %
and 72.7% for TSS and colour, respectively,
were found at pH 8. When wastewater has acid
characteristic, the amount of OH at cathode
decreases. That means, corrosion of iron
electrode is also serious because of occurring
metal hydrolysis reaction. These explain why
at pH of 5 contaminates removal efficiencies
for TSS and colour were only 13.44%, 24.99%
high OH
concentration leads to strong oxidation ability

respectively. In  contrast,
of oxygen that reacts with Fe on the electrode
surface, resulting in and reduction of the
contaminants removal ability. Actually, highest
efficiencies of around 40.09% for TSS and
72.7% for colour can be achieved at neutral
pH, because Fe(OH); is stable, insoluble and
available for pollutant adsorption from
wastewater. The above results indicate that the
optimal initial pH was 8.

3.3. The inter electrode distance effect
Effects of inter-electrode distance on TSS and
removal

colour by EC process

investigated at various inter-electrode distances

were

of 1, 3, 5 and 7 cm. The results are shown in
the Figure 5.
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Figure 5. Effect of inter-electrode distances on TSS
and colour removal by EC process Fe electrode
(electrolysis time 60 minutes, [ = 34, room
temperature, d = Icm)

Figure 5 shows that TSS and colour removal
efficiencies decreased with increasing inter-
electrode distance from 39.2%to 8.02 % and from
72.72% to 28.44% respectively. In fact, when the
inter-electrode distance increases, the resistance
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between the two electrodes increases, resulting in
reducing iron oxidation rate at the anode. When
the oxidation rate at the anode slows down,
amount of cation at the anode also decreases. As
the result, the rate of generation of ion metal and
coagulants, decreases rapidly. So, it is beneficial
to choose an optimum short inter-electrode
distance of 1 cm to minimize energy

consumption and increase the leachate
treatment efficiency.

4. CONCLUSION

The results show that EC process could
effectively treat TSS and colour in landfill
leachate. When the current intensity and
operating time increased, the TSS and colour
removal efficiencies also increased. In the
neutral environment, the TSS and colour
removal efficiencies were higher than those in
the acidic and basal media. Under the optimum
condition with initials pH of 8, current
intensity of 3A, and electrolysis time of 60
minutes EC process using iron electrodes could
remove approximately 39.09% TSS and 71.6%
colour.
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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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