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Ung dung md hinh dat ngdp nudc nhan tao trong co
vetiver va co say dé xu ly nudce ri rac

Nguyén Ai L&, Lé Thi Mong Trinh

Tom tit—O nhiém nwée ri rac 12 mét trong
nhitng mdi de doa dbi véi ngudn nwéc néi rieng, méi
truong va sirec khée con nguoi néi chung. Do dé, viée
tim ra cong nghé xi ly nwéc ri rac hi¢u qua, an toan,
va thin thién v6i méi truomg 1a didu rit cin thiét.
Trong bai bao nay, hé théng dit ngap nwéc kién tao
két hop dong chay dimg va dong chiy ngang, trong
¢6 vetiver va c6 siy dugc thiét 1ap & quy mé phong
thi nghiém dé danh gia kha niing xir Iy nwée ri ric tir
tram xir Iy nuwée ri rac thude khu xir 1y chét thai tap
trung. Két qua nghién ctru cho thiy, khi cho nwéc ri
rac sau khi dwge xir Iy sinh hoc v6i ndng do COD la
575 mg/L di qua h¢ théng thi hiéu qua xir Iy BODs
dat 96,48%, COD dat 83,24%, nitrogen téng dat
91,43%, phosphate tong dat 77,84%, nitrogen
ammonium dat 86,47%, dd mau dat 87,91%. Chit
lwgng nuéc thai diu ra dat loai A theo tidu chuén
QCVN 40: 2011/BTNMT. Bén canh dé, khi cho nuéc
ri rac da xir Iy hoa 1y 1 (keo tu tao bong) véi ndng dd
COD Ia 1255,50 mg/L di qua h¢ thong thi hiéu suét
loai bé cac chi tiéu nhw BODs dat 94,86%,
phosphate téng dat 96,67%, nitrogen téng dat
95,81%, nitrogen ammonium dat 93,48% va duy tri
6n dinh theo thoi gian. Chat hrong nuwéc diu ra dat
loai B theo tiéu chuin QCVN 40: 2011/ BTNMT.
Ngoai ra, sw két hop ciia ché phidm sinh hoc Bayer
Pond Plus vao hé¢ théng da lam ting va duy tri dwge
hiéu sudt xir Iy COD va dd mau twong tng la
66,61% va 81,4%. Nhirng két qua ciia nghién ciru
nay bwée diu cho thiy hé théng dit ngap nwéc c6
tiém ning ing dung dé xir Iy hiéu qua nwéc ri rac.

Tir khéa—dat ngap nwéc kién tao, nwére ri rac, cé
vetiver va c¢é siy, ché phim sinh hoc Bayer Pond
Plus

1. GIOI THIEU

udc ri rac chira nhi€u loai chat hitu co doc
hai, khé phan huy sinh hoc va kim loai ning.
Néu khong duoc xt 11 tOt, nd s&€ ngam vao nudc
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mit, nudc ngam, gay 6 nhiém moi truong nghiém
trong. Vi vay, xir ly nudc ri réc tir cac bii chon lap
van dang 1a van dé cap thiét tai cac d6 thi 1on trén
thé gioi [3]. Cho dén hién nay, phuong phap sir
dung dat ngap nudc kién tao dé xir Iy nudc thai noi
chung va nudc ri rac ndi riéng da va dang dugc ap
dung véi cac hi€u qua khac nhau tai nhiéu nuée
trén thé gidi. Barr va Robinson (1999) da ap dung
hé thong bai loc ngam bang co siy dé xir Iy nude ri
rac 1au nam véi higu sudt xir 1y nitrogen da dat toi
90,7% [2]. Bén canh do, theo nghién ctru cia Lin
va cong su (2003), hiéu suat xir Iy COD va tong
nitrogen 1én dén 73% khi sir dung bdi loc ngdm két
hop Vi co vetiver dé xir Iy nude ri réc tir bai chon
lap Likeng cua thanh phé Quang Chau, Trung
Québc [13].

Hién nay, ¢ Viét Nam, ung dung dat ngap nudc
kién tao dé xir Iy nudc ri rac & cac bii chon lap van
chua dugc nghién ctru nhiéu. Theo két qua nghién
clru ciia Lién (2014), co vetiver két hop vé6i ché
pham sinh hoc EM cho hiéu qua xir 1y nudc ri rac
ctia khu xi nghiép Nam Binh Duong tét hon 1a chi
sir dung co vetiver dé xur ly, va hiéu qua xu ly
COD dat trén 60% [7].

Trong nghién cru ndy, md hinh bii loc ngdm dong
chay dung — ngang két hop st dung hai loai co
vetiver va ¢ siy duoc thiét 1ap dé khao sat hiéu
qua xir Iy nuéc ri rac voi cac diéu kién diu vao
khac nhau nhu 14 nuée ri rac da qua xtr 1y ling sinh
hoc, nudc ri rac da qua xu 1y keo tu tao bong, va
nudc ri rac tho pha lodng. Bén canh do, vai tro cta
ché pham sinh hoc Bayer Pond Plus (Novozymes
Biological, Inc., USA) trong viéc néng cao hi¢u
sut xir 1y cling duge thir nghiém nham tim ra mot
phuong phap xir 1y nuée ri rac hiéu qua, tiét kiém
va than thién véi moi trudng.

2. VAT LIEU VA PHUONG PHAP

M6 hinh thwe nghiém

Mo hinh dat ngap nudc thuc nghiém gém cé hai
bé két hop dong chay dimg (Vertical Flow — VF)
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va dong chay ngang (Horizontal Flow — HF) dat
ndi tiép nhau nhu minh hoa & hinh 1. Bé loc ding
¢6 kich thudce (50 cm [dai] x 40 cm [rong] x 70 cm
[sdu]). Thu tu cac 16p nén tir dudi 1én trén nhu sau:
15 cm 16p s6i tho (d = 20-40 mm), 5 cm 16p s6i (d
= 5-10 mm), 45 cm 16p cat min (d = 1-4 mm), 5
cm 16p soi (d = 5-10 mm), trén cung phi mét 16p
dat thit mong khoang 5 cm dé ré cay dé sinh
truong va phat trién. Cac thong s6 cuia bé loc
ngang: kich thudc 1a (100 cm [dai] x 11 cm [rOng]
x 40 cm [sau]). Thir tu cac 16p nén nhu sau: 15 cm
16p s6i thd (d = 60-80 mm) bao vé hai dau bai loc
tréng cay, 70 cm 1op cat soi tréng cay, trén bé mat
bai loc trong cy phit mot 16p dat mong khoang 5
cm dé cdy dé sinh truong va phat trién.
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Hinh 1. So d6 mo hinh thi nghiém

Vit li¢u thi nghiém

Co vetiver (vetiveria zizanioides) dugc lay tir
vuon thuc nghiém, Trung tdm Nghién cliru va
chuyén giao khoa hoc va cong nghé - Truong Pai
hoc Nong 1am thanh phd H6 Chi Minh va Co say
(Phragmites australis) dugc ldy & khu vuc ven
song Sai Gon, quén 2, thanh phd H6 Chi Minh.
Tinh chit nuéc thai

Nudc ri rac sit dung trong nghién clru nay la
nudc ri rac lay sau khi qua sau bé ling sinh hoc, bé
xir Iy hoa 1y 1 va nudc thd (Hinh 2) cua hé thdng
xtr 1y nuéc ri rac thuoc khu xir 1y chat thai tap
trung.
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Hinh 2. Tém tit quy trinh xir Iy hién tai va vi tri cac diém lay
mau nuée ding trong thi nghi¢m

Giai doan khéi dong thich nghi

Nude ri rac lay tir sau bé lang sinh hoc va pha
lodng v&i nong d6 nudc thai lan luot 1a 33% va
50% duogc dua vao md hinh véi luu lugng luu
lwong 1 lit/gio trong 7 ngay dé cay thich nghi.

Giai doan chay mo hinh xi ly

Thuc nghiém 1: Khao sat hiéu Suat xu ly nudce ri
rac cia mo hinh

Nhim danh gia kha ning xir Iy nude ri rac & cac
ndng d6 dau vao khac nhau, nude ri rac lay tir cac
cong doan xir 1y khac nhau (sau bé ling sinh hoc
va sau bé hoa 1y 1) duoc pha lodng va lan luot dua
vao mo hinh véi vai luu luong 1 1it/gio.

Thuc nghiém 2: Khao sat vai tro cua ché pham
sinh hoc trong viéc nang cao hiéu suat xir 1y cua
mo hinh

Ché pham sinh hoc (Bayer Pond Plus,
Novozymes Biological, Inc., USA) chita ching vi
sinh vat hiéu khi Bacillus duoc bon vao 16p dit cua
bé loc dong chay dimg trdng co vetiver v6i khdi
lwong 60 g/ 0,2 m2. Pong thoi tudi nude ri réc co
ndéng do thap va duy tri 46 am cua dat dé cho vi
sinh vét thich nghi. Sau 5 ngay, cho nudc ri rac tho
v6i ndng d6 12% vao md hinh véi voi luu lugng 1
lit/gio.

LAy miu va phén tich

Trong céac giai doan thi nghiém, mau nudc dau
ra sau khi qua 2 mo hinh dugc thu lién tuc theo
ngay sau thoi gian luu (71 gio) dé xac dinh hiéu
sut xir Iy ctia mo hinh. Cac chi tiéu phén tich bao
gém BODs, COD, N-NHs, nitrogen téng,
phosphate téng, d6 mau, pH dugc thuc hién tai



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:

179

CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 5, 2018

phong thi nghiém cua khoa Méi truong, trudong
Pai hoc Khoa hoc Ty nhién dua theo “Standard
methods for Examination Water and Wastewater
21th”, APHA, 2005. S6 liéu duoc tinh toan va xir
1y bang phan mém MS Excel. So sanh chit lugng
nudc sau xt ly voi QCVN 40: 2011/BTNMT —
Quy chuin ky thuat quic gia vé chit lugng nudc
thai cong nghiép.

3. KET QUA VA THAO LUAN

Chat luong nude ri rac thd va sau cac giai doan
xu Iy khac nhau dugc mo ta & Bang 1. Nudc ri rac
tai khu xu Iy chat thai tip trung c6 ndng do 6
nhiém cao, vuot nhiéu lan so voi tiéu chudn chét
lwong nude xa thai ra moi truong. Pic biét, nong
d6 N-NH; cao gip 137.2 lan, nong d6 COD va
nitrogen téng ciing cao hon 38 lan so véi cot B,

BODs/COD ciia nuéc ri rac thd 1a 0,085 cho thiy
trong thanh phan chira nhiéu chat hiru co phic tap,
khoé phan hiy (Abdulhussain A. Abbas et al.
2009). Pay ciing 1a mdt trong nhitng yéu t6 lam
cho d6 mau ciia nudc ri rac rat cao (gap 47,5 lan so
véi cot B, QCVN 40: 2011/BTNMT).

Hiéu qua xir ly COD va BODs

Hiéu qua xir ly COD va BODs ciia m6 hinh &
cic ndng d6 ddu vao khac nhau dugc trinh bay
trong Hinh 3.

Trong giai doan thich nghi ban d4u, voi ndng do
céc chat 6 nhiém thap (COD tuong tng 1a 191,7
mg/L), hiéu sudt xtr Iy COD va BODs twong tmg 1a
67,80% va 77,58%. Hon nira, khi ting néng do
nude dau vao véi COD 1a 287,5 mg/L thi hiéu suit
xur ly COD va BODs ciing tang, twong ting 1a 79,59
% va 88,74%.

QCVN 40: 2011/BTNMT. Ngoai ra, ty 1¢
Bang 1. Thanh phén, tinh chét nuéc ri rac dau vao
. A Nudc ri rac sau xtr Nudc ri rac sau khi QCVN 40:2011/BTNMT
Don vi Nudc ri rac thod a1 < .
lyhéaly 1 lang sinh hoc Cot A CotB
COD mg/L 5800 1255,50 575 75 150
BOD;s mg/L 495 83,65 79,56 30 50
N tong mg/L 1540 468 245,10 20 40
P tong mg/L 20,47 5,55 1,85 4 6
N-NH; mg/L 1372,6 128,86 134,50 5 10
D) mau Pt-Co 71324 577 274,50 50 150
pH 7,8 53 6 6-9 55-9
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Hinh 3. Ndng d6 dAu ra va higu suit xir 1y COD, BOD; theo thoi gian

Trong giai doan xtr 1y, hiéu suit loai bo COD
ciia hé théng giao dong trong khoang ting tir
77,18% 1én 85,34% mic du nong do dau vao ting
tr 575 mg/L 1én 1004,40 mg/L. Hon nita, mac du
v6i nong d6 dau vao COD kha cao (1004,40 mg/L)
thi sau khi di qua hé thong néng d6 COD dau ra
chi con 147,20 mg/L, dat loai B theo tiéu chuén
theo QCVN 40:2011/BTNMT. Tuy nhién, khi
ndng do nudc dau vao la nudc 1ay tir sau bé hoa Iy
1 (twong ung véi lugng COD 1a 1255,50 mg/L) thi

hiéu suét loai bo COD giam xudng con 82,85% (1
ngay sau khi qua hé thdng) va c6 xu hudng tiép tuc
giam trong cac ngay tiép theo (Hinh 3). Bén canh
d6, hinh 3 ciing cho thiy hé thong loai bo BODs
rat hiéu qua (trén 90%), ndong d6 nudc dau ra giao
dong trong khoang 2,8 mg/L dén 7,25 mg/L, dat
losi A theo tiéu chuin theo QCVN
40:2011/BTNMT. Hon nita, khi nong d6 dau vao
BOD:s twong trng 1a 79,56 mg/L va 66,92 mg/L thi
higu suét loai bé ting tir 91,83% lén 95,22%. Tuy
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nhién, khi ndng d6 BODs dau vao ting 1én 83,65
mg/L thi kha nang loai bo BODs giam nhe con
94,86% (1 ngay sau khi qua hé thong) va c6 xu
hudng tiép tuc giam trong cac ngay tiép theo (Hinh
3).

Hiéu qua xir ly nitrogen ammonium (N-NH3) va
nitrogen tong

Trong giai doan thich nghi, khi tang ham lugng
dau vao ctia N-NH; tir 44,83 mg/L 1én 67,25 mg/L
thi higu sudt xir ly giam tir 95,17% con 92,21%.
Tuy nhién, hiéu suit xir Iy cta nitrogen tong thi
tang tu 88,74% 1én 88,23% khi ting ham luong
dau vao ting tir 81,70 mg/L lén 122,55 mg/L
(Hinh 4).

Trong giai doan xur 1y, thoi gian dau khi nong do
dau vao N-NHj3 1a 134,5 mg/L, hiéu suat xur 1y cia
N-NHj3; c¢6 xu huong giam theo thoi gian tir 86,47%
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(ngay 4) con 72,74% (ngay 7) dan t6i hidu suat xir
1y nitrogen tong ciing giam tuong tng tir 91,43%
(ngay 4) con 84,29% (ngay 7). Nguyén nhan 1a do
vat liéu 1am bé 1a vat liéu thay tinh trong sudt, d&
hap thu 4nh sanh mat troi, kich thich sy quang hop
va phat trién ciia mot sb loai rong réu va tao lam
cho méi truong trong bé gan nhu ky khi. Piéu do
ngin can qua trinh nitrate hoa, nitrogen dugc ton
tai chi yéu & dang N-NH;. Hé thong sau d6 dugc
bao boc xung quanh bang vét liéu c6 mau den dé
ngan can anh sang mat troi, han ché su phat trién
nhiéu hon cua rong, réu. Vi vdy, mic du n6ng do
dau vao tang 1én 1a 103,09 mg/L thi hiéu suit loai
b6 N-NH; déu trén 97% va nong do dau ra giao
dong trong khoang 2,19 mg/L dén 2,91 mg/L, dat
losi A theo tiéu chuin theo QCVN
40:2011/BTNMT.
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Hinh 4. Nong d6 d4u ra va hiéu suét xir ly Nitrogen tong va Nitrogen Ammonium theo thoi gian

Bén canh d6, voi ham luong dau vao nitrogen
tong 1a 374,40 mg/L thi kha ning loai bo nitrogen
tong ciing tang 1én va dat trén 92% va nong d6 dau
ra giao dong trong khoang 14,00 mg/L dén 28,70
mg/L, dat loai B theo tiéu chuan theo QCVN
40:2011/BTNMT. Tuy nhién, khi nong d6 N-
NH;va nitrogen tong dau vao ting lén 128,86
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mg/L va 468,00 mg/L (nudc lay tir sau bé hoa 1y 1)
thi kha nang loai bé N-NH3 giam nhe va giao dong
trong khoang 88,51-93,48%, déng thoi hidu suét
xir Iy nitrogen tong giam con 95,81% (1 ngay sau
khi qua hé thong) va c6 xu hudng tiép tuc giam
trong cac ngay tiép theo (Hinh 4).
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Hinh 5. Ndng d6 d4u ra va hiéu sut xir Iy P tong
theo thoi gian

Hinh 6. Ndng d6 du ra va hiéu sut xir Iy d6 mau
theo thoi gian
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Hiéu qua xir ly phosphate

Trong giai doan thich nghi, ham lugng P tong
clia nu6e dau vao va hiéu suit loai bo kha thip,
31,97% va 48,97% ung véi ndng d6 dau vao la
0,61 mg/L va 0,93 mg/L. Tuy nhién kha nang loai
b6 phosphate tong cta hé théng di cai thién dang
ké trong giai doan xir Iy nhu mé ta & Hinh 5. Thi
du, khi nong d6 dau vao phosphate ting tir 1,85
mg/L 1én 4,44 mg/L thi hiéu suit ciing ting twong
ung tu 1én 77,84% 1én 97,68%. Tuy nhién, gia tri
nay giam nhe va giao dong trong khoang 94,67%
- 96,67% khi nudc dau vao la nude ri rac sau khi
qua xtr Iy héa 1y 1 v6i ndng do P tong 1a 5,55
mg/L. Ngoai ra nong d6 P tong nudc dau ra giao
dong trong khoang 0,19 mg/L - 1,22 mg/L, dat
loai A theo tiéu chuin theo QCVN
40:2011/BTNMT.
Hiéu qua xir ly do mau

Trong giai doan thich nghi, kha nang lam giam
d0 mau cua hé théng giam nhe tu 87,76% con
85,54% khi nong d¢ dau vao tang tir 91,50 Pt-Co
1én 137,25 Pt-Co. Trong giai doan xir ly, hiéu suit
lam giam d9 mau ti 1€ véi néng do dau vao & thoi
gian dau, ting tir 85,79% lén 90,56% khi nong do
dau vao ting tir 274,50 Pt-Co 1én 461,60 Pt-Co.
Tuy nhién, v6i d6 mau dau vao la 577 Pt-Co
(twong tng véi nudc dau vao la nude ri rac sau
khi qua xu 1y hoa 1y 1) kha ning 1am giam d¢ mau
clia hé thong chi con 86,38% (1 ngay sau khi qua
hé thdng) va ¢6 xu huéng giam manh trong cac
ngay tiép theo (Hinh 6). Hon nira, d6 mau dau ra
giao dong trong khoang 78,59 Pt-Co - 288,30 Pt-
Co, cao hon loai B theo tiéu chuin theo QCVN
40:2011/BTNMT.
Hiéu suit xir Iy COD va d mau theo thoi gian
trong diéu kién bd sung thém ché phim sinh
hoc
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Hinh 7. Ndng d6 déu ra va hiéu sut xir Iy COD va do mau
theo thoi gian sau khi bo sung ché pham Bayer Pond Plus

Hinh 7 mé ta sy thay d6i nong d6 COD va do
mau trong vong 5 ngay sau khi b sung ché phim
Bayer Pond Plus. Két qua cho thdy véi nong do
COD dau vao 1a 780 mg/L thi sau 4 ngay luong
COD giam con 260,46 mg/L (hidu sudt xir Iy dat
66,61%). Hon nita, v6i d6 mau dau vao 1a 859,32
Pt-Co thi hiéu suét xu ly d6 mau tang lén 10 rét,
thay doi tir 50,03% & giai doan bi bdo hoa (Hinh
7), ting dan tir 69,15% trong ngay dau tién va dat
cao nhét 81,40% & ngay thir 4. Két qua cho thdy
khi b6 sung ché pham Bayer Pond Plus chira
chung Bacillus vao dat ving ré cdy, kha ning loai
b6 COD va d6 mau cia hé thng déu duoc cai
thién.

Nhin chung, sy phdi hop giita co vetiver va co
sdy trong md hinh dat ngap nudc két hop hai bé
loc dong chay dung va dong chdy ngang hoat
dong voi hiéu qua kha tot. Sau khi qua hé thong,
cac n6ng dd cac chi tiéu 6 nhiém déu dat cac
chuén loai A va B theo tiéu chuin theo QCVN
40:2011/BTNMT. Hon nita, hi¢u suét loai bé cic
thong s6 6 nhidm déu cao trén 70%, dic biét co
cac chi tiéu nhu N téng, N-NH;, P téng, dat hiéu
sudt cao trén 90% mic du dau vao 1a nudce ri rac
¢6 ndng do cao.

Trong diéu kién nude ri ric c¢6 nong do thap,
hiéu suét xu ly COD va d¢ mau kha on dinh, tuy
nhién, khi ting ndng d6 1én cao (COD dat 1255,50
mg/L, d6 mau dat 577 Pt-Co) thi hi¢u suit xir 1y
¢6 xu hudng giam. Két qua nay cé thé 1a do ¢ giai
doan nay hoat dong cua vi sinh vat da giam di,
kha niang phan hily cac chat hitu co phirc tap
thanh nhitng chat hitu co don gian ma cay co thé
sir dung dugc giam, ciing nhu kha ning hap thu
chit 6 nhiém cua thuc vat da bdo hoa. Ngoai ra,
trong nudc ri rac sau khi xu 1y hoa 1y 1 (keo tu tao
bong) trong quy trinh xir 1y hién tai van con lai
mot lwong sit du dang ké ciing c6 thé 1a mot trong
nhiing nguyén nhan giy ra d6 mau cta nudc sau
xir 1y. Tuy nhién, sau khi b6 sung ché pham sinh
hoc, lugng vi sinh vat tang 1én, 1am ting kha nang
phan hity mot sé chét hitu co phtc tap va chét 6
nhiém trong nudc, giup cho cdy hip thu dinh
dudng tot hon, nén hiéu sudt xir Iy COD va do
mau c6 tang so voi giai doan da bao hoa trudce do.

Trong mdt nghién ctru & Trung Qubc di ung
dung trong co vetiver trén bai chon lap dé xu ly
nudce ri ric, véi nong d6 COD déau vao cao 1120
mg/L cho ra hiéu suat dat 69% trong thoi gian luu
66 ngay (Truong, 2001), trong khi d6 véi sy két
hop hai hé thong dong chay dimg va dong chay
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ngang & nghién ctru nay da cho ra hiéu suit xir ly
dat 74,62% (véi n6ng d6 COD dau vao cao
1255,5 mg/L) trong thoi gian 4 ngay [4].

Su két hop ciia co sdy va co vetiver trong
nghién ciru nay di dem lai hiéu suat xir Iy N tong
dat 91,77% (img v&i nong do dau vao l1a 468
mg/L) cao hon rit nhidu so véi viéc chi ding co
sdy trong trong dit ngap nudc dong chay ngang
dé xir 1y trong nghién ctru “Str dung béi loc ngdm
dong chay ngang trong cy co sdy dé xu 1y nudc
thai sinh hoat” [8]. Khong nhiing thé, hiéu suit xir
Iy COD cua h¢ thong dit ngap nude két hop dong
chay diing va ngang, trong co sy va cd vetiver
dat 92,05% (tng véi nong do dau vao 1a 878,85
mg/L) cao hon so voi cua nghién ciu “Kha nang
xt ly COD va TSS trong nudc thai sinh hoat cua
hé thong dat ngap nudce kién tao trong co vetiver”
¢6 hiéu sudt xir Iy COD dat 90,53%, v&i nong do
dau vao thap 113 mg/L [9]. So sanh v&i nghién
ctiru “Panh gia kha nang xt 1y nudc ri rac cia cod
vetiver trong diéu kién bd sung ché pham sinh hoc
EM”, cho ra hiéu qua xir Iy N tong dat 90,59%,
v6i ndng d6 ban dau 1a 234 mg/L (Lién, 2014), thi
nghién ctru nay da tim ra hiéu suat xir Iy N tong
dat 91,77% véi nong do dau vao 1a 468 mg/L,
trong diéu kién khong sir dung thém ché phim
sinh hoc [7]. Piéu nay chimg to, viéc sir dung md
hinh dat ngap nudc két hop dong chay dung va
ngang, trong co sdy va co vetiver dem lai hiéu
suat xir Iy N tong cao hon chi dung mot hé thong
dong chay dung st dung co vetiver, ngay ca trong
diéu kién c6 bd sung ché pham EM.

4. KET LUAN

Tir nhitng két qua ctia nghién ctru nay cho thiy
dat ngap nudc két hop dong chay dung va ngang,
trong co sdy va co vetiver co6 kha ning loai bo
dugc cac chat dinh dudng N tong va P tong, COD,
BODs, d0 mau voi néng dd cao trong nudc ri rac
ma khong can bd sung thém bét ki hoa chat nao
khac. Hon nira, chat Iwgng nudc thai dau ra dat
loai A theo tiéu chuin QCVN 40: 2011/BTNMT
v6i nude dau vao 1a nudc ri rac sau khi duge xir 1y
sinh hoc véi néng d6 COD la 575 mg/L va chét
luong nude dAu ra dat loai B theo tiéu chuin
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QCVN 40: 2011/ BTNMT véi nuéc dau vao la
nudc ri rac da xur ly hoéa 1y 1 (keo tu tao bong) voi
ndéng d6 COD 1a 1255,50 mg/L.
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Abstract—Constructed wetlands have been widely
applied for removing pollutants in the leachate
recently. In this study, constructed wetland system
combined vertical flow and horizontal flow, using
Vetiveria zizanioides L. and Phragmites australis, was
set in a laboratory scale to assess the leachate
treatment ability. The landfill leachate was added to
the system with increasing concentration to evaluate
the treatment ability by the time. The results showed
that the removal efficiency reached the highest when
the COD concentration was 575 mg/L, including
BODs (96.48%), COD (83.24%), total nitrogen
(91.43%), total phosphorus (77.84%), ammonia
nitrogen (86.47%), and color (87.91%). Furthermore,
the treated effluent quality reached the class A of the

Vietnamese standard on industrial wastewater
quality. Beside, when physicochemically treated
leachate  (coagulation - flocculation) (COD

concentration was 1255.50 mg/L), was added to the

system, the removing efficiencies remained stable by
the time, with the efficiency of ammonia nitrogen
removing (93.48%), BODs (94.86%), total
phosphorus (96.67%), total nitrogen (95.81%).
Besides, the treated effluent quality reached the class
B of the Vienamese standard on industrial
wastewater quality. On other hand, COD and color
removing efficiencies were also high at the first stage
and tended to reduce rapidly by the time. Therefore,
the EM called Bayer Pond Plus added to the system
could increase and substained the removing
efficiencies of COD (66.61%), color (81.40%). The
results of this study showed that constructed wetland
system had potential in the landfill leachate
treatment.

Keywords—constructed wetlands, landfill leachate
treatment, phragmites australis and vetiveria
zizanioides, Bayer Pond Plus



