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s one of the most interested environmental issues in Vietnam, especially in
big cities and suburban residential areas. Most of the wastewater was not treated ip the right way
before discharging to environment. In this research, the author gscd water hyacinth as a main
aquatic plant in aquatic pond model to treat wastc_water. The experiment was.opcrax_cd continuous-
ly in 1 year with h;'dmulic retention time (HRT) is 11 and 18 days. Hydraulic loading rate (HRL)
is 300 and 500 m’/ha/day, respectively. Treatment efficiency of the model for TSS is 90% (re-
maining 6 -12mg/l); COD, BODs is 63 - 81% (remaining 10 - 48mg/1); TP is 48 — 50% (remaining
3.5-9.8mg/l); TKN is 63 - 75% (remaining 8 - 17mg/l). Polluted parameters in effluent were low-
er than A and B levels of Vietnam standard QCVN 14: 2008/BTNMT and QCVN 40:
2011/BTNMT. The doubling time of water hyacinth in summer is 18days, and in autumn and win-
ter is 28.5 days. Experiment results showed that we can use water hyacinth in aquatic pond to treat
domestic wastewater with medium scale. We can apply this natural treatment method for residen-
tial areas by utilizing existing natural ponds and abandoned agricultural land with capacity up to
590m’/ha day. However, 10 get better efficiency we should combine with other aquatic plant spe-
cies to treat wastewater and improve environmental landscape.

Domestic wastewater i

Nudc thai — xii Iy mede thai sinh hoat hign dang la mot trong nhitng vin dé méi trieomg duge quan
tam lqi Vigt Nam nhat 1 tgi cdc thanh ph lom va cde khu ddn cw. Hau hét hegng meéc thai chua
duge xit I diing cdch trude khi thii ra moi trucmg. Trong nghién cieu nay, tdc gia sic dung mo
zmh. hoT {hz‘s:nh ‘td sic dung c:a‘y Béo luc binh dé xii Iy medc thai sinh hoat ciia mgt khu dan thuic
tiz?;l,dn}l: . o""’- l:::m khu viee nay nuedc thai bj thai truc tiép vao song Nhué. Thye nghiém da duoc
v hih HR’;gld v ”§ thoi gian mgi "df’" trdi qua cdc mia ciia khu viee mién Bdc véi hai ché 40
T 240 o 00 e nI}{ 12dy, tiwomg img vdi tdi trong thity liec HRL 1a 300 va S00 m’/ha/ngd:
abe KB B b o 3 thiy sinh sie dung cdy bo luc binh cho két qua tot, hi¢u sudt xit ly vai
pho 16 giim 161 0 nhie sau: chat rdn lo ing dat 90%, COD, BOD; dat 63 - 81% P
thail déu ra cia mé m;’ " d‘_: Ni ito tong giam 161 63 - 75%. Ham lwegng cdc chdt 6 nhiém trong moc
va OCVN 40: 201 1/BTN, A;;“ 'gap hon nguimg A va B cia cde tiéu chudn QCVN 14: 2008/BTNY -
cia cdy bio tai khu vie g, Bg," canh dé tdc gia ciing da xdc dinh dinh duge téc do sinh ”“‘mg
nghicn ciu cho thdy o6 g 2 18 80y vao mita hé va 28.5 ngdy viio mia thu dong. Két 94
WhG ¥ i dp g, eho e 78 b8 luc binh dé it 1y macv thai sinh hoat, v6i qui m0 Y14 %
Sinh thii cia cdc khu d6 thi, T, Vl,;’%ven 46, nong thon noi c6 dién tich ddt rong hode 16i €4¢ i
thily sinh khdc dé ngogi tic gurr o < 9 MiéU qua 161 hom ta cdn két hop véi nhiéu loai thic ¥
ung xit Iy mede thai ma con tao canh quan moi triong xung q uarh

Keywords: uati
-Aquatic pond, BOD,, COD, TP, TKN, TSS, wastewater, water hyacinth
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8 omestic wastewater of resident is not treated
o Vielet Sy, It is only preliminarily treated, and the
; ?iuali“’ does not meet the Vietnam Standard. This
d]‘lucﬂmuse of the pollution and the epidemic spreads.
n'ﬂ“’ aquatic plants fo treat wastewater is one of the
Using methods, known as a technology solution for
ewaler treatment in natural condition. It is an envi-
“asmenl friendly method and can achieve high perfor-
:“’chc efficiency with low operating costs. Other ad-
aatages of this method are to increase biodiversity value

and improve landscape.

water hyacinth - a kind of aquatic plants is very common
ond develops well in Vietnamese condition. It is grown
and used with many purposes such as soil additives, ferti-
jizer, their pulp and fiber are used for paper making, ani-
mal feed, biogas production and human food. Many stud-
s in the world show that we can grow it in aquatic pond
1o treat wastewater. Our study is carried out in Northern
Vietnam, where has two distinct seasons in the year, rainy
and dry seasons. A continuous experiment to the time is
«ill a new research direction, and result of this experi-
ment can help us assess the actual capabilities of water
hyacinth to treat pollutants such as SS, COD, BODs, TP,
and TN.

1. Subjects and methodology
11. Subject

The authorsused water hyacinth (Eichhornia crassipes) to
study its ability in treatment of pollutants in wastewater
). Research was carried out with real wastewater sample
t@ken on wastewater ditch of a residential area near Uni-

Yersity of Mining and Geology before run into the Nhue
River. (Figure 1)

22, Metbodology
Caleulate and establi

Wastewater

- A . 3
fonqmc pond model is established with dimension as

¥ T%w (Figure 2):
© ratio between length and width of the reactor is 3:

sh aquatic pond model to treat

-ﬁg (L) = 1800mm; Width (R) = 600mm;
(H) =600 mm (flooded height = 500mm);

*+ Reactor area (S) =

2,
540 liters, 1.08 m*; Treatment volume (V) =

Figure.l. Surveying area - Wastewater channel i
Dong Ngac Commune - Tu Liem district

- Determination of the operating parameters for aquatic
pond model such as 3]

+ Hydraulic retention time - HRT;

+ Hydraulic loading rate - HLR;

+ Organic loading rate - OLR;

+ Flow

- Feeding water hyacinth and preparing experiment

- Analysing wastewater sample at influent and effluent
with parametersSS, COD, BODs, TP, TN, NH,", PO,”

- Calculating growth rate of water hyacinth

Operating modes:

* Period 1- Feeding water hyacinth and Preparing exper-
iment: during the time from 5/1/2012 to 5/3/2012. Water
hyacinth is transported and fed in the reactor pond with
real wastewater to develop and adapt with the artificial
environment, and preparing experimental stage.

* Period 2- Running with continuous operation mode:
during the time from 3/6/2012 to 16/7/2012. With operat-
ing parameters HLR = 300m’/ha-day; Q = 30Vday; HRT
= 18 days

* Period 3- Running with continuous operation mode:
during the time from 17/7/2012 to 15/12/2012. With op-
erating parameters HLR = 500m’ha-day; Q = 50Vday:
HRT = 11 days.

Figure
LR
¢4ctor system (aquatic pond made by safety glass)

127
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~

lysi results of gollution parameters in wastewater ( *OCVN 40:2011/BTNMT)
S
Table 1. Analysi ) = QCVNH:zoﬂs
No Parameter QCVN.‘O%“‘
pH 69 +7.3 o
]
2 DO (mg/) 641;295 _
3 BODs (mg/l) : "
4 COD(mg/l) 96 + 135 .
; TSS (g 90 + 140 ;
2 NH," (mg/) 12.6 +21.0 5
A TNK (mg/l) 31+37 e
: PO."(mg/) 24+13 6
3 TP (mg/) 16+ 32 N
10 Coliforms(MPN/100ml) > 9000 LA

3. Results and discussion

Analysis results showed that oonocmration§ of almost
pollution parameters in wastewater at studying area are
higher than the allowed limitation given by Vietnam
standard QCVN 14: 2008/BTNMT and QCVN 40:
2011/BTNMT (table 1).

3.1 TSS content

Concentrations of suspended solids (SS) in wastewater
influent range from 90 + 145 mg/l, which is 3 times high-
er than the A level of QCVN 14: 2008 standard.

In period 2, with HRT = 18days, TSS at effluent is from 6
to 12mg/l, average removal efficiency is 92%. And in
period 3, with HRT = 11days, TSS at effluent is from 6 to
14mg/1, average removal efficiency is 93%.

Factors affecting treatment efficiency is retention time in
reactor. When the retention time is long enough it helps
solid particles deposit easily down to the bottom. The
development of roots system can be considered as the
filter layer having effect to reduce flow velocity and to
filter out solid particles from wastewater.

3.2 COD, BODs

In period 1, after 10 days COD concentration in effluent

meet A level of Vietnam standar
nent in effluent is continuing to decd’ r::sde_‘he COD compo-

In period 2, COD content at effluent is from 19
average removal efficiency 84%. OLR
BODg/ha.day.

loBSmgi.
=B

In period 3, COD content at effluent is from 20 + Simg!
average removal efficiency 63%. OLR = % |
BODg/ha.day.

The doubling time of water hyacinth in summer is 1§
days, and in autumn and winter is 28.5 days.

When we change wastewater flow from 30 to 50 I
treatment efficiency reduced from 81% to 63% (0D
concentration in effluent increased after a numbe
water hyacinth is harvested. Harvesting process also w2
the reduction of micro biomass in aquatic pond. F&
affecting treatment efficiency is hydraulic retention =
wastewater flow and harvesting process.

10 20
Tempaerature °C

it
Figure 3. Relationship between BOD and temP°
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Figure 4. TSS treatment efficiency

COD VALUE

09 '! Q= 30vd

2 - Iday
150 | Ped ! Q = 50l/day n (%)
100 - 10 I T L r 100

J ] ~ %0
140 +h";,r\vuwd e
20 -
100 —— Influent _ :
L " ”‘
w a0_
o 30
20 | | 20
° i | a

yr— o

0 20 40 60 80O 100 120 140 160 180 200 220 240 260 280 300 320

RN

Figure 5. COD treatment efficiency

Table 2. Pollution parameters in influent and effluent

Period Time Parameter Value Average Value Average 0%
SS(mg/l) 97+130 115.549.5 3 - :
(‘;;f(i‘od 1 s E CoD@me) 9610 105:S - 3 !
) S TKNmgl) ; . A . ;
TP(mg/) . : A : :
Beiosn = SS(mg/1) 90+140  1169£110 6+20 95:27 9%
HRT = (8days  6/3—6/7 g eon (mg/)  64+160 13418 § 10440 2157 81%
(124days) g TKN(mg/l) 2424371  30.7£35 € 1014405 88:29 7%
TP(mg/l) 1114234  173£28 35:170 85838  50%
Period 3 2 SS(mg/l) 96154 1252107 6+14 00£1.6 9%
HRT = 11days g GO mgh) o178 121228 § 1660 409 67%
Qi) 112 § TRNESDH 223480 j6aes]1 B 80190 1323 6%
48:98 71208  48%

TP(mg/) 78+190  139%19

33 TKN

, content of TKN in effluent is from 6 to 12 : .
o5, av : t also was incl
e N i i

the depth about 20cm from surface and is low-
at the bottom. Nitrogen in wastewater was
nitrificationate and denitrification pro-
reased when

d from 30 to 50 Vday. And treat-

1.3mg/l at
er than 1mg/l
treatment through

content in efy) :
uent is from 8 to 17 mg/l, average removal e efficiency also dopends on harvesting process. TKN

dﬁcimcy

63%. Di : ;
6. Dissolved oxygen content in the aquatic =0 onte fficiency i

s shown in Figure 6.

1 :
iS 3.7mg/l at water layer nears the surface, IS

129



Figure 6. Development of watey hyaﬂmh

TKN VALUE
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Figure 7. TKN treatment efficiency
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™(mg/) i 0
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Figure 8. TP treatment efficiency

D,
34 TP 14:2008/BTNMT from 2 & 4 times e S5 Bt
: NH;", TKN, PO,*, TP.
TP treatment efficiency is showed in Figure 8. In period
2, concentration of TP in efMuent is from 3.5 to 6 mg/l
average removal efficiency 50%. In Period 3, TP contcn;
in cffluent is from 4 t0 9.8 mg/l, average rémoval cffi-

4. Conclusion

Studying result showed that in the i

00 wastewater treatment plan, Therefo?emg stea. thar. 1

discharged directly to Nhue River. Envimwastcwater was

polluted by wastewater, Co, nment has been
. Concentrati d ¢
si:mcma] IS mc';“ were high:rn :lh:l:xs l:: Til:i‘:::i °nv1} Figure 9. Wastewater in influent A7 nc,nv“’::
tham  Standar on .
WVN 40‘201 I/ BTNMT o aStC“ tef sho\\ﬁi

. 2
- The research results of domestic :’ 18 days

\ aquatic model with HRT 11 an
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] Viet. =2

jons of determined parameters in wastewater in
nua[:mccd to reach A and B level of Vietnam stand-
‘mwvr; 14: 2008 and QCVN 40: 2011/BTNMT. Ay-
QC oval efficiency for TSS is 90% (remaining 6.
) COD and BODS are from 63 to 81% (remaining
g s 48 - 50% (remaining 3.5-9 8mg/1):
BB - co¢ (emaining 8 — 17mg/l), Tho doubling
m‘ '; water hyacinth in summer is 18 days, and in au-
ﬁn(;nd winter is 28.5 days.

% can apply this natural treatment method to treat
v water by utilizing existing natural ponds a,"d aban-
nedsgricultural land with capacity up to 500m /ha/day.
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