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RESEACH WASTE WATE TREATMENT ABILITY
OF HOANG VAN THU JOINT STOCK COMPANY
OF PAPER BY USING CONSTRUCTED WETLANDS

SUMMARY

Vi Thi Mai Huong”, Nguyen Thi Huong
College of Technology - TNU

This report presents the initial results about capacity of using constructed wetlands to treat
wastewater of Hoang Van Thu Joint Stock Company of Paper. The research was implemented on
three pilot models: Vertical subsurface flow Constructed wetland on cycle shape with H= 35 cm
and D = 27.5 cm; 1 layer of gravel support (h, = 5cm; d; = 4-5 cm; 1 layer of gravel filter (h,=
30cm; d, = 1-2 cm). In Model 1, Cyperus involucratus were planted to treat wastewater following
stab tank of wastewater treatment system of Company. Model 2 was similar to Model 1 but it was
added domestic wastewater from dormitory of Thai Nguyen University of Technology with ratio:
1/1000. Model 3 was similar to Model 1 and Model 2 but it wasn’t planted Cyperus involucratus.
These experiments were implemented by pouring 6 litters of wastewater one time with speed of
0.03 L/s. Wastewater in constructed wetlands was static mode, no flow. Density of plant was 14
tree/m?. These models were operated from 08/04/2015 to 30/04/2015. The optimum hydraulic
retention time to treat SS and COD in wastewater of the Company was from 5 to 7 days. SS and
COD removals of the Model 1, Model 2 and Model 3 were 75.00%, 77.78%, 75.00% and 76.99%,
75.40%, 36.28% respectively. SS removal capacity was due to filtration of substrates. Plants
played a trivial role to remove SS. Cyperus involucratus adapted fast, grew well and had an
important role in increasing COD removal ability of wastewater of the Company. No need to add
nutrients in the wastewater when planted Cyperus involucratus to treat wastewater of the
Company.
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INTRODUCTION

In Vietnam using constructed wetlands to
treat wastewater is a new method and being
interested. There are some projects
researching this technology [2]. Through
researching documents, we receive that
constructed wetlands can use to treat
wastewater of pulp and paper industry in
Vietnam to improve the abilities to treat them.
Now Hoang Van Thu joint stock Company of
paper has capacity to produce 19.000 tons
paper/year. The main raw materials are
wastepaper and main product is paper
packaging cement. The company releases
1131 m®day of productionwastewater. It
contains many pollutants with  high
concentration such as COD=690 mg/L,SS =
600 mg/L that exceed emission standards
many times. The company is using a
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wastewater treatment system with capacity of
1300 m*/day applying aerotanks. Although
the system operates stably and achieves
emission standards, the high energy and
chemical consumptions are difficult problems
for maintaining the system. [1] Therefore, it is
necessary to research the low cost
wastewater treatment and environmentally
friendly technologies to treat wastewater of
the company. Thus, the researching goal is
finding a technology more agreeably and
effectively for the company.

OVERVIEW ABOUT USING CONSTRUCTED
WETLANDS TO TREAT WASTEWATER OF
PULP AND PAPER INDUSTRY IN THE
WORLD AND IN VIETNAM

In the world

Constructed wetlands recently have known as
the effective and environmently friendly
technologies. Many coutries in the world have
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researched and appied the technologies to
treat many kinds of waste water inwhich there
is the wastewater of pulp and paper industry.
Some of the researches are represented below.

In Kenya, 2007, Margaret Akinyi
Abiraresearched a model about constructed
wetlands to treat wastewater of a pulp and
paper company in Kenya[6]. The pilot-scale
constructed wetland at Pan African Paper
Mills (E.A) Ltd (PANPAPER) in western
Kenya consists of 8 subsurface flow cells
each of dimentions 3.2m (length) x 1.2m
(width) x 0.8m (depth). The latter were
initially operated as free water surface flow
and later as subsurface flow systems. The
subsurface flow cells were planted in pairs
with Cyperus immensus, Typha mingensis,
Phragmites mauitianus and Cyperus papyrus
respectively. All cells were filled with gravel to
a depth of 30 cm and had an impermeable
barrier that excluded seepage and infiltration.
The results indicated that effective
treatment of phenol, BOD, SS, N, P were
90%, 30%, 44%, 63%, 100%, 50%
respectively. Typha domingensis,
Phragmites  mauitianus and  Cyperus
papyrus were fitable to remove N, P.[6]

In Indian, Ashutosh Kumar Choudhary,
Satish Kumar and Chhaya Sharmahad
researched oganic load removal from paper
mill wastewater using green technology and
reported the result in WAC 2011. This study
evaluated the removal of color and chemical
oxygen demand (COD) by hozirontal
subsurface flow constructed wetland (HSSF-
CW) over period of 15 weeks. The surface
area of the treatment system was 5.25 m? with
dimensions of 3.5 m(length) x 1.5m (width) x
0.28m (depth). Treatment efficiency of the
system with hydraulic retention time (HRT)
of 4 days was assessed. The COD and color
efficiencies for the HSSF-CW system were
73-83% and 88-94% respectively. [4]

These researchers have reported another study
to remove of chlorophenolics from pulp and
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paper mill wastewater through constructed
wetland onWater Environment Research
(WER) in 1/2013.This study evaluated the
treatment efficience of HSSF-CW for
removal of AOX (absorbable organic halides)
and Chlorophenolics from pulp and paper mill
wastewater. The dimentions of HSSF were
3.5m (length) x 1.5m (width) x 0.28m (depth)
with surface area of 5.25 m?. The HSSF-CW
was planted with canna indica that had 15 cm
average height. HRT was 5.9 days. The
average removal of AOX and
Chlorophenolics were 89.1% and 67 — 100%
respectively.[3]

In Vietnam

Until now, the studies about using constructed
wetland to treat wastewater have limitted,
especially the wastewater of pulp and paper
industry. However, studying documents in the
world indicates that constructed wetland can
apply to treat wastewater of pulp and paper
industry effectively. Therefore, researching to
apply the technology to treat wastewater of
Hoang Van Thu joint stock Company of
paper is feasible.

MATERIALS AND METHODS
Design pilot model
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Figure 2: The chart of pilot-scale model
(1. layer of gravel filter; 2. layer of
gravel support)

Using subsurface flow constructed wetland.
Vertical subsurface flow Constructed wetland
on cycle shape with H= 35 cm and D = 27.5
cm; one layer of gravel support in the bottom
(hy = 5cm; d; = 4-5 cm) and one layer of
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gravel filter on the top (h,= 30cm; d, = 1-2
cm, U = dgo/dyo= 1.4, r=0.4). The pilot-scale
model is in Figure 2.

Three pilot- scale models were designed in
the same structurals and dimensions. In
Model 1, Cyperus involucratus were planted
to treat wastewater following stab tank of
wastewater treatment system of Company.
Model 2 was similar to Model 1 but was
added domestic wastewater from dormitory of
Thai Nguyen University of Technology with
ratio: 1/1000. Model 3 was similar to Model 1
and Model 2 but didn’t plant Cyperus
involucratus.

Operation of the models

The models were placed in Thai Nguyen
University of Technology that is far about 15
km from the Company. Cyperus involucratus
were planted to adapt for 10 days in model 1
and model 2. After that wastewater was
brought from the Company and poured 6
litters into 3 models a time with speed of 0.03
L/s. Wastewater in constructed wetlands was
static mode, no flow. Density of plant was 14
tree/m®>. These models were operated from
08/04/2015 to 30/04/2015.

Sampling and measurements

The sampling points were the influence and
the efluence of the models from the first day
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Figure 3: The SS changes in effluents of
three models follows time

to the fifteenth days after operating. The
samples were given as sampling wastewater
standards of Vietnam number 5999:1995 and
5993:1995. The method used for the
measurements of SS and COD in water

sample is Vietnam standard number
4565:1988.

RESULTS AND DISCUSSIONS

SS removal

SS removal is represented in the charts of
Figure 3 and Figure 4.

The charts of Figure 3 and Figure 4 indicate
that SS removal of all three models are quite
hight. By the seventh day, SS from effluents
of three models achieve lower the limitation
of column Bl and column A of emission
standard in Vietham (50 and 100 mg/L
respectively). SS removals of model 1, model
2 and model 3 are 75%, 77.78% and 75%
respectively. SS removals between the
planted models (model 1 and model 2) and the
unplanted model (model 3) are insignificant
diference. They indicate that the SS removal
capacity is due to filtration of substrates. Plants
play a trivial role to remove SS.

COD removal

COD removal is represented in the charts of
Figure 5 and Figure 6.
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Figure 4: SS removal of three models
follows time
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Figure 5: The COD changes in
effluents of three models follows
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Figure 7: The chart of Cyperus involucratus

growth in the model 1

The charts of Figure 5 and Figure 6 indicate
that COD removal of model 1 and model 2
are similar, so no need to add nutrients into
wastewater. COD reduces slowly in the first 2
days and reduces faster from the third day to
the seventh day. COD reduces slowlier from
the seventh day to the fifteenth day and is 30
mg/L in the fifteenth day. COD removal of
model 3 is lower than model 1 and model 2 so
much. So, Cyperus involucratus plays an
important role in increasing COD removal.

Identify the optimum hydraulic retention time
The time that the SS and COD value of
effluence in model 2 decreases lower than the
limited values of QCVN 12:2008 column B1
is from the second day to the seventh day and
from the fifth day to the seventh day respectively.
Therefore, the optimum hydraulic retention time
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Figure 6: COD removal of three
models follows time
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Figure 8: The chart of Cyperus
involucratus growth in the model 2

to treat SS and COD in wastewater of the
Company will be from 5 to 7 days.

The results consider Cyperus

involucratus growth

The Cyperus involucratus growth in the
model 1 and model 2 is represented in the
Figure 7 and Figure 8.

The charts of Figure 7 and Figure 8 indicate
that Cyperus involucratus grow fast in all two
models. The plants increased about the height
and rose more young plants. During the early
five days, the height of plants increased
slowly. This period was the time for adapting.
The height of plants increased and rose more
young plants from the fifth day to the seventh
day. From the seventh day to the fifteenth
day, the height of plants increases slowly,
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while the young plants grew faster. By the
twenty second day, the height of all plants
increased  clearly.  Therefore, Cyperus
involucratus grew very well in both model 1
and model 2. It was indicated that no need to
add nutrients into wastewater of the Company
for the growth of Cyperus involucratus.

CONCLUTION

Constructed wetlands recently have known as
the effective and environmently friendly
technologies to treat wastewater in the world.
The technology can treat many Kkinds of
wastewater, specially pulp and paper
wastewater. This reseach used construted
wetland to treat wastewater of Hoang Van
Thu joint stock Company of paper. The
results indicated that the optimum hydraulic
retention time to treat SS and COD in
wastewater of the Company were from 5 to 7
days. SS and COD removals of 3 models
were 75.00%, 77.78%, 75.00% and 76.99%,
75.40%, 36.28% respectively. SS removal
capacity is due to filtration of substrates.
Plants play a trivial role to remove SS.
Cyperus involucratus adapt fast and grow
well and have an important role in increasing

COD removal ability of wastewater of the
Company. No need to add nutrients in the
wastewater when plant Cyperus involucratus
to treat wastewater of the Company.
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TOM TAT
KHAO SAT KHA NANG XU LY NUGC THAI CUA CONG TY CO PHAN GIAY
HOANG VAN THU BANG CONG NGHE BAI LQC TRONG CAY

Vi Thi Mai Huong , Nguyén Thi Hwong
Truong Dai hoc Ky thudt cong nghiép — PH Thai Nguyén

Bai bao trinh bay nhitng két qua nghién ctru budc dau vé kha niang ung dung cong nghé bii loc
trong cay trong xir 1y nudc thai ciia Cong ty c¢6 phan Gidy Hoang Vian Thu. Nghién ctru dugc thuc
hién trén 3 mo hinh thi nghiém véi bai loc trong cay dong chay thang ding dang hinh tron c¢é kich
thude: H= 35 cm, d = 27,5 cm; 1 16p s6i d& (hy = 5em; d; = 4-5 cm; 1 16p soi loc (hp=30cm; d, =
1-2 cm). M6 hinh 1: xir 1y nudc thai lay sau bé diéu hoa ctia Cong ty cé trong ciy thiy tric. Mo
hinh 2: twong ty nhu md hinh 1 nhung c6 bd sung thém nudc thai sinh hoat ciia khu ki tic xé&
treong Pai hoc K¥ thuat Cong nghiép véi ty 1¢ 1/1000. M6 hinh 3: Xir 1y nude thai nhw mo hinh 1
nhung khong tréng cdy thuy tric. Thi nghiém dwoc tién hanh bang cach nap 6 lit nudc thai vao 1
lan, toc do nap 1a 0,03 lit/s. Nudc thai trong bai loc & diéu kién tinh, khong c6 dong chay. Mat do
cy trong 14 14 cAy/m% md hinh van hanh tir 08/04/2015 dén 30/04/2015. Két qua nghién ctru cho
thdy thoi gian luu nude t6i wu cho xir Iy SS va COD trong nudc thai ciia Cong ty nim trong
khoang tur 5-7 ngay.Hiéu qua xtir ly SS va COD ¢ 3 mé hinh tuong tng 1a 75.00%, 77.78%,
75.00% and 76.99%, 75.40%, 36.28%. Kha nang xt ly SS chu yeéu do qua trinh loc qua 16p vt
lidu loc, thuc vat dong vai tro khong déang ké. Cay thuy trac thich nghi nhanh va sinh truong t6t
trong moi truong nude thai cia Cong tyva co vai trd quan trong trong viée lam tang hi¢u qua xu ly
COD trong nudc thai. Khong can bo sung chéat dinh dudng vao nudce thaictia Cong ty khi trong ciy
thay tric.

Tir khéa: X Iy muede thai, bii loc trong cdy, xir Iy nude thai nganh cong nghiép gidy va bot gidy,
xit Iy miede thai bang bdi loc trong cdy, Cong ty ¢é phan gidy Hoang Van Thu

Ngay nhdn bai:20/6/2015; Ngay phan bién:06/7/2015; Ngay duyét dang: 30/7/2015
Phdn bién khoa hoc: ThS. Nguyén Thi Thu Thuy - Truong Dai hoc Ky thudt Cong nghiép - PHTN
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