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TOM TAT

Nghién ciru ndy nham danh gia hiéu suat cua dat ngap nu6e (DNN) nhan tao dong chay ngam
theo phuong ngang (HSSF) va phuong dimg (VF) co vat liéu nén 14 xi than té ong va trdng co voi. Thi
nghiém dugc tién hanh trén mé hinh phong thi nghiém véi luu lugng nap caa nudée thai sinh hoat 14 85
lit/ngay. Tai lugng nap BODs, COD, TN, TP vao mé hinh 1an luot 1 7,47 g/m2.ngdy, 3,17 g/m%ngay,
1,43 g/mZngay, 0,12 g/m2.ngay. Két qua nghién ctru cho thay nong do cac chi tiéu 6 nhidm sau xir 1y
giam dang ké va dat loai A theo QCVN 14:2008/BTNMT trong ca hai mé hinh HSSECW va VFCW.
Hiéu suat xir Iy ciia HSSFCW va VFCW ddi véi cac chi tiéu lan lugt 1a SS: 88,7% va 92,4%; BODs:
95,3% va 92,6%; COD: 94,3% va 92,6%; TN: 54,1% va 47,5%; N-NOs: 38,4% va 33,6%; TP: 73,5%
va 63,2%; P-PO4%: 87,6% va 59,7%. Nhin chung, mé hinh HSSFCW c6 hiéu suat loai bo cac chét 6
nhiém tuong ddi cao hon mé hinh VFCW, ngoai trir chi tiéu SS. Co voi phat trién tét va cho sinh khdi
cao trong thi nghiém. Tir két qua nghién ciru cho thiy xi than té ong c¢6 thé tai sir dung lam chét nén
trong DNN nhan tao dong chay ngim. Bén canh do, c6 voi c6 thé tréng trong hé théng DNN dong chay
ngam xu ly nugce thai sinh hoat.
Tir khéa: Dét ngap nude nhan tao, Xi than té ong, Co voi, Nudc thai sinh hoat
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ABSTRACT

This study aimed to evaluate the performances of horizontal subsurface flow (HSSF) and vertical
flow (VF) constructed wetlands (CW) using combusted beehive charcoal residues as filtration bed
media and planted with Napier grass (Pennisetum purpureum). The experimental systems were fed with
a flow rate of 85 m3/day. The loading rates of BODs, COD, TN, TP into the system were 7.47 g/m?.day,
3.17 g/m?.day, 1.43 g/m?.day, 0.12 g/m?.day, respectively. The results showed that the concentration of
pollutants in effluents is significantly reduced and meet the national standard type A of QCVN
14:2008/BTNMT in both HSSFCW and VFCW models. The removal efficiencies in HSSFCW and
SVFCW for SS: 88.7% and 92.4%; BODs: 95.3% and 92.6%; COD: 94.3% and 92.6%; TN: 54.1% and
47.5%; N-NO3™: 38.4% and 33.6%; TP: 73.5% and 63.2%; P-PO,*: 87.6% and 59.7%, respectively. In
general, the HSSFCW model has a relatively higher pollutant removal efficiency than the VFCW model,
except for the SS. good growth and high biomass yield of Napier grass had been observed in the
experimental systems. This study suggested that combusted beehive charcoal residues could be reused
as bed substrate in constructed wetlands. Besides, Napier grass might also be a potential plant associated
with subsurface flow constructed wetlands to treat domestic wastewater.
Keywords: Constructed wetland, Beehive charcoal residues, Napier grass, Domestic wastewater
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1. MO PAU

Nudce thai sinh hoat néu khong dugc
xtr 1y phu hop c6 thé giy 6 nhiém moi
truong va anh huong dén sirc khoe con
nguoi cling nhu moi truong sinh thai. Theo
bao cdo danh gia hoat dong quan ly nudc
thai d6 thi & Viét Nam cua Ngan hang Thé
gidi hau hét nudc thai sinh hoat khu vuc d6
thi duoc x4 thai truc tiép vao moi trudng
qua hé thong thoat nudc bé mat va chi co
10% luong nude thai dugc xu ly (World
Bank, 2013). Viéc xtt Iy nudc thai sinh hoat
céc khu vuc ndng thon cang bat cap hon do
mat d6 dan s6 thap nén phat sinh kho khin
vé hé théng thu gom nudc thai.

Dt ngap nuéc (PNN) nhan tao dong
chay ngam dugc nghién ciru ing dung trong
xir Iy ngudn nudc thai sinh hoat ¢6 qui mod
nho hodc ngudn thai phan tan. Trong hé
thdng nay, vét liéu nén dong vai trd quan
trong trong qua trinh loai bo chit 6 nhiém vi
¢6 tac dung nhu 16p loc vat 1y, lam gia thé
cho céc vi sinh vat phat trién mang sinh hoc,
va cac tuong tac sinh hoa khac (Shelef va
cs., 2013). Mot s6 nghién ciru trude sir dung
chu yéu 1a cat, soi, zeolite 1am vat lidu nén
trong DNN nhan tao (Calheiros va cs.,
2008; Shuib va cs., 2011; Lé Hoang Viét va
cs., 2017). Mot s6 vat liéu nén c¢6 ngudn goc
tir chat thai nhu xi 10, xi thép va bun thai tir
nha may xur Iy nudc cling dugc nghién ctu
dé xtr Iy nudce thai (Haynes va cs., 2015).

Xi than t6 ong 1a chat thai ran phat
sinh trong sinh hoat do than td ong duoc st
dung kha phd bién trong dun niu tai nhiéu
dia phuong ¢ nudc ta. Nguyén li€u chinh
duoc sir dung dé san xuét than td ong la than
bot (chiém 20 - 30%) va thanh phan con lai
dét sét. Mot $6 loai than td ong khac duoc
san xuét voi thanh phan nguyén liéu va ti 18
phéi khac nhau (Ge va cs., 2004). Theo
Singh (2010), ti 18 phdi tron giita than bot
va dit sét 1a 1:4 theo trong luong thi cho
chét luong than tb ong tét véi dic tinh d&
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chay va it v& vun. Than t6 ong sau khi d6t
thuong dugc thai bé vao moi truong ma
chua c6 hinh thire thu gom xtr Iy hodc tai st
dung. Trong thuc té, xi than to ong dugc
dung 1am nguyén liéu san xuat gach khong
nung, chat don dé trong hoa, cdy kiéng, va
16t nén nhung mang tinh tu phat va cuc bd.
Xi than t6 ong c6 chira mot ham lugng oxit
nhom va sit do thanh phin nguyén liéu san
xuit chung dung luong 16n dat sét dé tao
khéi va két dinh. Nhimg nghién ctru trude
cho th?iy cac vat liéu chira 6xit kim loai ¢co
thé hip phu dinh dudng nhu PO* twong ddi
hiéu qua (Ahmedi va Pelivanoski, 2011; Liu
va cs., 2018). Nghién ctru ciia Kim Lavane
va cs., (2018) cho thiy rang sir dung xi than
t6 ong lam gi4 thé loc trong hé thdng loc
sinh hoc ngap nudc loai bé dugce trén 80,1%
SS, 82,7% BODs, 65,3% TKN va 51,7 %
TP trong nudc thai sinh hoat.

Mot sb thuc vat duoc tréng phé bién
trong hé thong DNN nhin tao nhu
Chrysopogon zizanioides L. (c6 vetiver),
Phragmites (cay say) (Shuib va cs., 2011;
Gajewska va cs., 2020), Cana indica (cay
chudi hoa) (Saeed va cs., 2017), cdy mo két
(Heliconia psittacorum) (Cano va cs.,
2020), cay ngdi hoa va c6 bon bdn (Lé
Hoang Viét va cs., 2017), hoac cay hoa
trung bay (Zurita va cs., 2009). Nghién ctru
sir dung c6 voi trong DNN nhan tao dé xur
1y 6 nhiém chua duoc chil y mic du loai co
nay phat trién rat tot tai Viét Nam. Mot sb
nghién ctru ngoai nudc cho thay co voi o
thé (mg dung dé xur Iy nhiéu loai nudc thai
nhu nudc thai chan nuéi heo (Klomijek,
2016), nudc thai nha may dau (Osman va
cs., 2020), nudce thai sinh hoat (Xu va cs.,
2015). Co6 voi c6 tén khoa hoc la
Pennisetum  purpureum,  thudc 16p
Liliopsida, ho Hoa thao (Poaceae) va cung
ho véi cay say. Theo nghién clru cua Yang
va cs., (2007), hiéu qué loai bo chit gay 6
nhidm trong DNN nhan tao tréng ciy co voi
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tuong d6i cao hon so véi moé hinh DNN
trong Canna indica, Typha latifolia va
Phragmites communis vao thoi diém thang
5 va 6 trong nam. Két qua ciia mot nghién
ctru khac ciing cho thay rang co voi hap thu
t6t d6i v4i ca ni-to va phdt-pho trong nudc
thai sinh hoat (Xu va cs., 2015). Do do,
nghién ctru nay dugc thuyc hién nhim (1)
danh gia chat lugng nudc sau xir 1y bang
DNN nhan tao sir dung xi than t ong lam
vat lidu nén, (2) so sanh hiéu suit xir Iy cua
DNN nhin tao dong chiay ngim theo
phuong ngang (HSSFCW) va phuong ding
(VFCW), (3) kha ning phat trién c6 voi
trong DNN nhan tao.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. M6 hinh thi nghiém

Nghién ctru duge tién hanh trén mo
hinh bé nhwa HDPE (High Density
Polyethylene) c6 thé tich 1000 L. Kich
thudc cia hai mé hinh DPNN nhéan tao dong
chay ngam theo phuong ngang (Horizontal
subsurface flow constructed wetland -

HSSFCW) va DNN nhan tao dong chay
theo phuong dung (Vertical flow
constructed wetland - VFCW) tuong tu
nhau véi chiéu dai, chidu rong va chiéu cao
twong tng 1a 2,15 m, 1,16 m, va 0,51 m
(Hinh 1A).

Xi than to ong duoc sir dung lam vat
liéu nén véi chidu day khoang 0,45 m. Sau
khi thu gom tir cdc ho gia dinh, xi than t6
ong dugc phoi va dap nho. Sau d6, cac hat
dugc rdy sang qua riy sd 6 va sb 12 (tiéu
chuan My). Khoang kich thugc hat cua xi
than sau khi ray sang la 1,68 - 3,36 mm
(Hinh 1B).

Co voi dugc trong bang cach giam tir
than cay (Hinh 1C). Than cay cé voi giéng
dugc chia thanh cic doan ngan khoang 25 -
30 cm (3 ddt) va ngdm trong dung dich
Atonik 1.8 SL pha loang d¢ kich ré. Sau khi
ra 1&, co voi dugc trong 18 cdy véi 3 hang
song song v6i nhau va mdi hang c6 6 cay.
Khoang cach gitra cac gbc c6 khoang 0,25

Hinh 1. Vit liéu nghién cuu: A) Bé nhya str dung 1am mé hinh thi
nghiém; B) Xi than t6 ong sau khi ray sang; C) C6 voi;

2.2. Van hanh mo hinh

So d6 mo hinh thi nghiém dugc trinh
bay trong Hinh 2. M&i m6 hinh HSSFCW
va VECW c6 1 bé va hoat dong song song
v6i nhau. Nudc thai sinh hoat sir dung trong
thi nghiém dugc thu thip tai hém 124,
duong 3/2, quan Ninh Kiéu, thanh phd Can
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Tho. Nudc thai duoc thu thip mdi ngay tai
miéng cng xa bang x6 nhya va sau d6 do
vao bon chira 200 L dé van chuyén vé phong
thi nghiém dé chay mé hinh. Trudc khi nap
vao mo hinh thi nghiém, nudc thai duoc xir
1y so bd bing phuong phap ling tinh 30
phut trong thing phuy nhua c6 thé tich 150
L. Sau @6, nude thai duwge bom 1én binh ma-
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ri-6t dé phan phdi nudc vao mé hinh thi
nghiém. Nudc thai dugc nap vao md hinh
HSSFCW & du vao clia bé va nude thi sau
xtr 1y duge thu ¢ dau ra cta bé. Trong md
hinh VECW, nuéc thai dwoc phan phdi
thong qua cac 6ng c6 gan van diéu chinh luu
luong dat doc theo bé va nam bé mit vat liu
nén Nudc thai sau xir Iy dugc thu bang hé
théng 6ng PCV ®16 duc 16 dang hinh
xuong ca dat dudi nén vat liéu. Muc nudc
trong ca 2 md hinh dugc duy tri khoang 0,35
m, thip hon chiéu day 16p nén 0,1 m. Luu
luong nudc thai dugc nap vao hé théng la
85 lit/ngay Tai lwong bé mit cua BODs,
COD, TN, TP nap vao md hinh lan luot 1a
74,72 kg/ha.ngay, 131,67 kg/ha.ngay, 14,28
kg/ha.ngay, 1,21 kg/ha.ngay.
2.3. Phén tich va xir Iy sb li¢u

Phuong phap phan tich céac chi tiéu 6
nhidm duogc thuc hién dya theo qui chuin

hién hanh tai phong thi nghiém Hoéa Mobi
truong, Khoa Moi truong va Tai nguyén
thién nhién, Truong Pai hoc Can Tho. Chi
tiéu pH, nhiét d9, DO dugc do bang thiét bi
do Hana HI8314 va Hana HI9146. BODs
dugc xac dinh bang phuong phap Winkler
cai tién (SMEWW 5210D:2012); COD
dugc xac dinh bang phuong phap
Dicromate dun hoan luu kin (TCVN
6491:1999); tong nito (TN) va tong phdtpho
(TP) dugc xac dinh theo qui trinh cua
SMEWW 4500-N va 4500-P (WEF, 2005);
N-NH4* dugc xac dinh theo phuong phap
chung cét va chudn d6 (TCVN 5988:1995);
N-NOs duoc xac dinh theo phuong phap
Salycylate (TCVN 6180:1996); P-PO/*
duoc xac dinh theo phuong phap so mau
(TCVN 6202:2008). Chi tiéu SS dugc xac
dinh theo phwong phap khéi lugng (TCVN
6625:2000). S6 liéu duoc xir 1y bang phim
mém ung dung Excel 2007.

—_— Paura
o Yov, Ta
A \.’!N./"’"Q\sr.’l seened
S0S0-0;
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C AL
-

Bé chira
nudce thai

Hinh 2. So d mb hinh thi nghiém
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3. KET QUA VA THAO LUAN
3.1. Thanh phin va tinh chit nuwéc thai
sinh hoat diu vao

Nuéc thai sinh hoat dau vao duge
phan tich ndng do cac chi tiéu 6 nhidém qua
5 ngay ldy mau lién tuc nhim danh gia
thanh phan va tinh chét ctia nudc thai. Két
qua phan tich dugc trinh bay trong Bang 1.
Gia tri pH dau vao dao dong nhe
pH=7,1+0,05. Khoang pH trung tinh s¢&
thuan lgi cho su sinh trudong ctia vi sinh vat
va sy phat trién ciia co voi (Nguyén Anh
Vi, 2008).

Nudc thai dau vao chira nong do SS
thap va chét dinh dudng cao. Gi4 tri trung
binh cua SS = 45,8 mg/L, COD = 310 mg/L,
BODs = 176 mg/L, TN = 33,6 mg/L, TP =
2,8 mg/L. Ti 1¢ BODs:TN:TP Ia
100:19,1:1,6 so v6i 100:5:1 phu hop cho hé
thong xtr 1y sinh hoc. Chét dinh dudng cao
14 can thiét cho vi sinh vat va thyc vat phat
trién ma khong can phai bo sung thém trong
qué trinh xir 1y. Tir két qua nay cho thay
nudce thai sinh hoat phu hop dé xir ly bang
PNN nhan tao.

Bing 1. Thanh phan tinh chit nudc thai sinh hoat dau vao

Chi ticu Pon vi Gia tri tr_ung binh bo Ié;Ch QCVN 14:%008/BTN MT

(n=5) chuan (cot A)

pH - 71 0,05 5-9

DO mg/L 2,8 0,18 Khéng quy dinh

b duc NTU 67,6 9,2 Khéng quy dinh

SS mg/L 45,8 4,7 50

COD mg/L 310 10 Khoéng quy dinh

BODs mg/L 176 16 30

TN mg/L 33,6 54 Khéng quy dinh

N-NOs mg/L 0,39 0,02 30

N-NH4* mg/L 30,6 53 5

TP mg/L 2,8 0,14 Khong quy dinh

P-PO,* mg/L 0,53 0,02 6

Tong Coliform CFU/mL 1,8x10° 3,1x10° 3.000

3.2. Panh gia chit lwong nwéc thai sau xir
1y biing PNN nén xi than t6 ong

Nong d6 cac chi tiéu 6 nhiém trong
nudc thai sinh hoat trude va sau xir 1y dugc
thé hién trong Hinh 3. Két qua thi nghiém
cho thiy cac chi tiéu d6 duc, SS, BODs, TN,
N-NOgz", TP, P-PO.* dat loai A theo QCVN
14:2008/BTNMT. Cu thé, chi tiéu SS giam
tir 45,8 mg/L xudng 5,2 + 0,5 mg/L va 3.5
+ 0,44 mg/L d6i véi HSSFCW va VECW.
Két qua nay cho thay nén xi than té ong
doéng vai tro 1a vat liéu loc co hoc rat tbt
trong DNN nhan tao. Theo nghién ctru truéc
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day cho thay hiéu suat loai bo SS trong nuéc
thai sinh hoat dat khoang 88% khi xu ly
bang cot loc sinh hoc sir dung vat liéu xi
than to ong (Kim Lavane va cs., 2018).
Theo bao céo cua Sigh (2010) cho thay xi
than t6 ong c6 ty 1& dét sét 16n va dic diém
nay c6 thé lam ting tuong tac va giit lai SS
trén bé mat hat vat liéu. Ngoai ra, su sinh
truong va phat trién caa vi sinh vat trong hé
thdng c6 thé tao ra mang sinh hoc trén bé
mat vat liéu (Shelef va cs., 2013), dong vai
tro nhu 16p keo giup tang kha néng gilr lai
SS va tuong tac sinh hoa khac.

Kim Lavane va cs.
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Hinh 3. Gia tri nong d¢ trung binh céc chi tiéu trong nudc thai sinh hoat trude va sau xu 1y

Nong d6 BODs trong nudc thai sau
xt ly dat loai A theo QCVN
14:2008/BTNMT. Nudc thai dau ra caa mo
hinh HSSFCW ¢6 BODs = 10 + 2,6 mg/L
va m6 hinh VFCW c¢6 BODs= 13,1 + 1,0
mg/L. Tir két qua nghién ctru cho thay, kha
nang tai BODs trén dién tich bé mit cua bé
HSSFCW 1a 7,04 gBODs/m2ngay va bé
VFCW la 6,92 gBODs/m?2.ngay.

Thanh phan dam (nito tong, N-NH,*,
N-NOj3") trong nudc thai sau xtr Iy déu giam
so v6i dau vao. Gia tri nito tong (TN) va N-
NOs dong lan luot 13 15,4-17,65 mg/L va
0,24-0,26 mg/L (Hinh 3). Kha nang tai TN
trén dién tich bé mit cia bé HSSFCW va
VFCW dat lan luot 13 0,77 g/m%ngay va
0,68 g/m2ngay. Pdi v6i N-NH,*, nude thai
sau xir 1y c6 ndng do dao dong tir 10,7 +
0,91 mg/L va 9,4 + 0,46 mg/L. Mac du N-
NH,* trong nudc thai dau ra thip hon nhiéu
s0 voi dau vao (30,6 + 5,9 mg/L) nhung van
chua dat tiéu chuin QCVN
14:2008/BTNMT (cot A 1a 5 mg/L). Tuong
ty nhu két qua nghién ciu cua
Abdelhakeem va cs., (2016), N-NH." twong
d6i kho loai bo mot cach hidu qua bang ca
hai md hinh HSSFCW va VFCW. Thuc vét
c6 thé hap thu N-NHs* trong nuéc thai
nhung qua trinh nitrat hdéa maéi 1a qué trinh
chinh dé xir Iy N-NH4* trong hé théng DNN
nhan tao (Vymazal, 2005). Su chuyén hoa
N-NH,* sang N-NOs" kém c6 thé do oxy hoa
tan trong nén vat liéu thdp nhung déy lai
diéu kién 1am cho qua trinh khir nitrat dién
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ra tot hon. Abdelhakeem va cs., (2016) cho
rang vin d& nay 13 yéu té can tré lam cho
qua trinh x1 Iy nito khong hi¢u qua trong hé
thong DNN nhén tao. Nghién ctru trude cho
rang DNN nhan tao dang lai (hybrid) va
nhiéu bac méi thiic diy qua trinh nitrat hoa
dién ra hiéu quda hon (Vymazal, 2005;
Gajewska va cs., 2020).

Nong do caa lan tong (TP) va P-PO,*>
trong nudc thai dau ra giam thap so véi dau
vao. Gia tri TP dau ra cia HSSFCW va
VFCW 1la 0,33 £ 0,11 mg/L va 1,04 + 0,10
mg/L; chi tiéu P-PO,% ciing dat gia tri lan
luot 1a 0,11 + 0,02 mg/L va 0,21 + 0,03
mg/L, thip hon so véi ddu vao. Su loai bo
lan trong mé hinh gitip néng cao chét luong
nudéce thai sau xir Iy mic dung thanh phan
nay trong nudc thai dau vao thap. Mic du
nong d6 lan trong nudc thai sinh hoat dau
vao & nghién ctru nay thip nhung két qua thi
nghiém cho thiy HSSFCW va VFCW sir
dung vat liéu nén xi than té ong c6 thé loai
bo lan trong nudc thai. Kadlec & Knight
(1996) cho riang lan duoc loai bo trong
DNN chii yéu tir qua trinh hap phu trén bé
mit cta chét nén, qua trinh két tua, hip thu
ctia thue vat va hip thu boi vi sinh vat. Két
quéa trong nghién ciru nay ciing cho thay
hiéu qua tich cuc cua xi than t6 ong trong
xir Iy P-PO4* nhu cic thong tin luge khao
va nhan dinh trong nghién ctru ctia (Ahmedi
va Pelivanoski, 2011; Lui va cs., 2018). Bén
canh do, trong hé théng DPNN tr(‘Sng cd voi,
dam va lan & cac dang hoa tan trong nudc
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thai sinh hoat dugc hap thu t6t boi thyc vat
(Xu va cs., 2015).
3.2. So sanh hiéu suit loai bé chat &
nhiém ciia HSSFCW va VFCW

Hiéu suat xtr 1y cac chi tiéu 6 nhiém
dugc thé hién trong Hinh 4. Hiéu suat loai
bo SS trong m6 hinh HSSFCW va VFCW
lan luot 12 88,7% va 92,4%. Két qua thi
nghiém cho thdy mo6 hinh VFCW loai bo SS
hiéu qua hon so v&i mé hinh HSSFCW. Do

ke VECOW

N-NH/*

duc cua nudc thai sau xir 1y trong 2 mo hinh
cling giam tir 67,6 + 9,15 NTU xudng 9,29
+2,5NTU va 7,04 + 1,6 NTU. Két qua thi
nghiém cho thdy kiéu phan phdi nuéc tir
trén xudng trong moé hinh VFCW hiéu qua
hon vi m6 hinh hoat ddng tuwong tu nhu cot
loc sinh hoc véi dién tich bé mit vt tiép xuc
véi nude thai 16n hon so véi mé hinh
HSSFCW.

—8—HSSFCW
Do duc

N-NO;-

BOD;

Hinh 4. Hiéu suét xir Iy cc chi tiéu trong nudc thai sinh hoat trudc va sau xir Iy

Hiéu sudt xtr Iy COD va BODs cua
mé hinh HSSFCW dat 95,3% va 94,3%.
Pb6i voi mé hinh VFCW, hiéu suét xir ly
cling dat lan luot 1 92,6% va 92,5%. Nhin
chung, hiéu suat xu Iy COD va BODs boi
HSSFCW  twong d6i cao hon VFCW
(COD: o = 0,028<0,05; BODs: o = 0,034
<0,05). Hiéu suét xir Iy COD va BODs dugc
ghi nhan tuong duong véi nghién ctitu cua
Yang va cs., (2007) trén mo6 hinh HSSFCW
véi kha nang loai bé COD la 85,8% (16n
nhét: 95.2% va nhé nhat: 69,4%) va BODs
1a 91,2% (16n nhat: 99,4% va nho nhat:
79,6%). Nghién ctiu cua Raphael va cs.,
(2019) cho thay hiéu suat xir Iy BOD 13 35%
va 35,4% va COD 1a 61,9% va 56,7% trong
hé thong HSSFCW va VFCW va thdp hon
nhiéu so v6i nghién ctru nay. Sy chénh vé
hiéu suét xir 1y c6 thé 1a do su khac biét cua
md hinh nghién cuou. Nghién cuou cia
Nguyén Xuan Loc (2008) vé DNN nhén tao
dong chay ngang xir Iy nudce thai sinh hoat
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cho hiéu suit COD khoang 66,04 - 73,81%.
Tuy nhién, két qua cua nghién ctru nay
nguoc lai v6i nghién ctru trudce khi cho ring
HSSFCW tuong d6i kém hiéu qua hon so
v6i VFCW trong xir I chat hitu co hoa tan
(Gajewska va cs., 2020).

Két qua nghién ctu cho thiy hiéu
suat xir 1y cac chi tiéu dinh dudng trong
nudc thai sinh hoat caa bé HSSFCW cao
hon bé VFCW. Hiéu suat xir Iy TN boi
HSSFCW 14 54,1% va VECW 1a 47%. Két
Qua cua nghién ctru nay twong dong véi
nghién ciru cua Zurita va cs., (2009) ring
HSSFCW loai bo TN tét hon VECW. Tuy
nhién, Gajewska va cs., (2020) cho rang
khong c6 su khac biét trong xi 1y TN gitra
HSSFCW va VFCW. Mot sé nghién ciu
trudc bao cdo rang HSSFCW xir 1y nudéc
thai sinh hoat va d thi dat hiéu suat xu ly
TN khoang 56,1% (Zhang va cs., 2009),
trong khi do6 nghién ctru cia Raphael va cs.,
(2019) ghi nhan véi hiéu suat loai bo TN

Kim Lavane va cs.
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trung binh dat trén 81%, cao hon nhiéu so
v6i nghién ctru nay D6i vi NHst N-NOg',
hiéu suat xir 1y trong bé HSSFCW lan luot
14 53,9% va 38,4%, cao hon bé VFCW la
46,1% va 33,6%. Tuy nhién, Zurita va cs.,
(2009) bao céo rang qué trinh nitrat hoa dién
ra trong VFCW t6t hon HSSFCW. Qua
trinh loai bo nito trong hé thdng DNN nhan
tao kha phuc tap, lién quan dén cac qua trinh
chuyén hoa bai vi sinh vat va sy hap thu caa
thuc vat, cling nhu ty 1€ NH4/NOjs™ trong
nuéc thai dau vao. Dé nang cao hiéu suat
loai bo nito trong nudc, nhitng hé théng
DNN nhan tao nhiéu bac dugc cha ¥ nghién
clru, tuy nhién ciing can phai xem xét dén
d6 sau cuia dong chay trong nén vat liéu
(Cano va cs., 2020). B& HSSFCW cho hiéu
suit xtr 1y tong 1an cao hon bé VFCW. Hiéu
suat xir Iy PO4% van hanh ciia bé HSSFCW
1a 87,6% trong khi bé VFCW dat duoc 1a
59,7%. Két qua nay c6 xu huéng tuong tu
nhu két qua duge ghi nhan trong nghién ciru
ctia Raphael va cs., (2019) voi hiéu suat caa
HFCW (95%) cao VFCW (65%).

Tong coliforms trong nudc thai sau
xt 1y giam dang ké. Hiéu suat trung binh
cia HSSFCW va VFCW dat tir 99,4% va
99,3%. Tuy nhién mat sb téng Coliforms
trong nudc thai sau xtr ly van chwa dat
QCVN 14:2008/BTNMT. Nghién cuu cua
Zurita va cs., (2009) cho thiy tong
coliforms duoc loai bo dang ké va VFCW
c6 hiéu suat xir ly twong d6i cao hon
HSSFCW. Trong DNN nhéan tao dong chay
ngam, vi khudn dugc loai bo chu yéu qua
loc co hoc va tuong tac sinh hoc vai hé vi
sinh vat sinh truong trong 16p vat liéu nén
(Shelefvacs., 2013). Bén canh do, thoi gian
lwu nude trong nén vat liéu, dang DNN
nhan tao, va yéu té méi truong nhu diéu
kién hiéu khi, ky khi, bién dong nhiét do
moi trudng ciing tic dong dang ké dén hiéu
qua loai bo tong coliform (Vymazal, 2005).
3.3. Swr phat trién ciia ¢é voi

Su sinh truong va phat trién cta co
voi trong trong DNN nhén tao duoc trinh
bay trong Bang 2.

Bing 2. S liéu sinh trudng cta ciy c¢d voi trude va sau xi Iy

Trude khi tién hanh

Sau khi két thuc thi nghiém

bic diém sinh trudng . o (224 ngay)

thi nghiém HSSFCW VFCW
Tong s6 cay/bé 18 77 88
S6 cay/ vi tri trong 1 43+11! 48+1,3
Puong kinh than (mm) 10,2 16,6 £ 2,72 145+ 2,68
Chiéu cao (cm) 25-30 367 + 0,38 385+ 0,32
Chiéu dai b ré (cm) <5 <39 <40

D¢ léch chudn (n=3)

Quan sat sy sinh truong cho thiy bo ré
phét trién manh mé& véi chiéu dai trung binh
40 cm dong thoi bam toan bo vao vat ligu co
trong mo hinh. Puong kinh than cay phat
trién tir 10,2 mm 1én 14,5 - 16,6 mm. S6
lwong chdi méi phat trién rat tbt voi sé lwong
tir 3 dén 7 choi. Chiéu cao c6 voi phét trién
dat 367 - 385 cm. Sinh khéi tuoi cua co voi
binh quén tir 15 - 16,8 kg/m? g véi mat do
trong cua nghién ciru. Diéu nay chimg té c6
voi ¢6 thé sinh ton va phat trién tt trong hé
théng PNN nhén tao mac du cd voi ¢o6 tinh
ua can. Co voi sinh truéng truong tot trong
DNN dong chay dimg (Xu va cs., 2015). Két

http://tapchi.huaf.edu.vn
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qua nghién ciru cho thay chiéu cao co voi
trong VFCW cao hon trong HSSFCW.
Tuong tu nhu nghién ctru cua Zurita va cs.,
(2020), thuc vat phat trién trong VECW tot
hon HSSFCW. Tuy nhién, khi tréng trong
DNN nhan tao thi phai lvu y myc nudc ngap
s0 voi nén vat liéu vi co voi khong phat trién
néu bi ngap sau hon 20 cm (Pincam va cs.,
2017). Co voi phat trién twong d6i nhanh, do
d6 can tién hanh thu hoach lam thirc an gia
sic sau mdi 35 - 40 ngay (Nguyén Xuan Loc,
2008) dé tranh truong hop xac thuc vat giy
6 nhiém lai trong nudc thai dau ra.
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A) Sau 40 ngay van hanh

B) Sau 224 ngay van hanh

Hinh 5. Sinh trudng cua co voi sau A) 40 ngay va B) 224 ngay

4.KET LUAN
M6 hinh dit ngap nude nhan tao dong
chay ngdm theo phuong ngang va phuong
dung c6 vat liéu nén xi than t6 ong va trong
¢6 voi co thé xir Iy nuéc thai sinh hoat dat
loai A theo QCVN 14:2008/BTNMT cho
cac chi tiéu quan sat, ngoai tru chi tiéu N-
NHs* va tong coliform. Hiéu suat caa mé
hinh HSSFCW cao hon VFCW dbi véi khi
xu ly BODs: 95,3% > 92,6%; COD: 94,3%
> 92,6%; TN: 54,1% > 47,5%; N-NOs=
38,4% > 33,6%; TP: 73,5% > 63,2%; P-
PO.*: 87,6% > 59,7%, ngoai trir chi tiéu SS:
88,7% < 92,4%. Co voi sinh truong va phat
trién binh thudng trong diéu kién thi nghiém
cta nghién ctru ndy. Qua két qua nghién ciru
cho thay rang xi than t6 ong co thé sir dung
lai 1am chat nén trong DNN nhan tao bén
canh cac vt liéu khac nhu cat, soi,. .. nham
gop phan giam thiéu 6 nhiém nguon nudc.
Ngoal ra, két qua nghién ctru ciing cho thay
¢6 voi ciing 1a mot loai thyc VAt ¢ tiém ning
trong dugc trong DNN nhan tao.
LOI CAM ON
Nghién ctru nay duoc tai trg bai Dy an

Nang cip Truong Pai hoc Can Tho VN14-
P6 bang ngudn von vay ODA tir Chinh pha
Nhat Ban.
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