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ABSTRACT

The vertical flow constructed wetlands were conducted in order to remove pollutants
from surface water for agricultural purposes. Two studied factors were selected
involving the common plants: Phragmites australis L. and Vertiveria zizanioides L.,
and hydraulic loading rates of 500, 100 and 1500 mL/min/m?, respectively. Studying
results showed that the constructed wetlands with hydraulic loading rate of 500
mL/min/m? had obtained the most effective removal: BODs in the effluent was
10.6+0.8 mg/L and average removal efficiency of 94.4+0.4%; COD was 24.3+2.7
mg/L and average removal efficiency of 90.6+0.8%; TSS was 23.6+0.2 mg/L and
average removal efficiency of 84.4+0.6%. Statistical analysis techniques also showed
that the average BODs, COD, TSS reduction among the experient plants were not
different (P>0.05). However, the data illustrated that the grasses factor had a positive
effect on the removal efficiency related to fecal coliform. The factor of hydraulic
loading rate, besides, there were statistically significant effects on the removal
efficiency of BODs, COD, TSS levels (P<0.05). Therefore, the studying model showed
the compatibility with the environmentally friendly trend and could contribute to
promoting sustainable agricultural development.

TOM TAT

Nghién ciru g dung cong nghé dat ngdp nude kién tao ¢6 dong chay dimg dé xi Iy
nguén nuede mt 6 nhiém kénh D 6 thi xa Thudn An phuc vu canh tac nong nghiép da
duorc tién hanh. Hai yéu 16 tac dong da dicoe nghién ciu gom (1) cdy trong va (2) tai
nap thiy luc. Co s@y (Phragmites australis L.) va cé vertiver (Vertiveria Zizanioides
L.) duogc sur dung trong nghién ciru vi doi chimg la khong trong cdy. Cc tdi nap
thiiy hee dweoc thir nghiém lan It gom 500, 1000 va 1500 mL/phit/m? Két qua
nghién citu cho thay cong nghé dat ngap nueée kién tgo véi mike tdi nap thiy hee 500
mL/phiit/m? cé hiéu qua xir Iy tot nhat voi lan heot: ham leong BODs ciia nuéc sau
xik Iy la 10,6+0,8 mg/L, hiéu qua xu Iy 94,4+0,4%, COD la 24,3+2,7 mg/L, hiéu qua
xie Iy 90,6+0,8%, TSS la 23,6+0,2 mg/L, hiéu qua xur ly 84,4+0,6%. Qua trinh phan
tich thong ké cho thdy khong c6 su khdc biét vé hiéu qua xir Iy BODs, COD, TSS giita
cdc logi cdy trong (P>0,05). Tuy nhién, mitc dg loai bo thong so vi sinh fecal coliform
chira tdc dong tich cuc ciia cdc logi cdy trong trong mé hinh dét ngdp mede kién tao.
Trong khi dé, yéu 16 tdi nap thity lec ¢6 tée dong ré rét dén hiéu qua xir Iy BODs,
COD, TSS (P<0,05). Tir dé cho thdy mé hinh nghién ciru phit hop véi xu huéng thin
thién méi triweomg va dép 1img nhu cau phat trién néng nghiép bén ving.
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1. PAT VAN BE

Cong nghé dat ngap nudc kién tao duoc biét dén
la giai phap cong ngh¢ xur ly nudc thai dat hieu qua
(ElZein et al., 2016). Ve Cau truc, day la hé thong
tong hop va phirc tap gom cac thanh phan Cua nudc,
hé dong thuc vat, vi sinh vat va didu kién moi
treong. M6 hinh dat ngap nudc kién tao 1a cong
nghé c6 nhiéu wu diém nhu chi phi xay dung, duy
tu, bao dudng thap, phuong phép xir 1y than thién
véi moi treong (Kadlec & Wallace, 2009). Theo hé
thdng phan loai, cong nghé dat ngap nudc kién tao
bao gom cac loai nhu dong chay mit tw do, dong
chay ngim theo phuwong ngang va dong chay ngam
theo phuong dung (Vymazal, 2010). Hon nira,
ching ap dung qua trinh xur Iy dya trén cac nguyén
ly twong tac sinh thai gifra cac c4u phan da duoc sap
Xep trong cung mot hé sinh thai thiy vuc. Cong nghé
dat ngap nudc duoc chiang minh vé kha ning xur 1y
nudc thai do thi, sinh hoat, cong nghiép, nudc ri rac,
nudc thai chin nudi, nudi trdng thay san,... (Dallas
et al., 2004; Katarzyna & Magdalena, 2017; Lé
Diém Kiéu va ctv., 2018; Lé Hoang Viét va ctv.,
2017; Pham Ngoc Hoa, 2018; Vymazal, 2009).
Trong d6, cd vertiver da duoc nhiéu sy quan tim
nghién ctu ng dung xir 1y cac loai nudc 6 nhiém
khéc nhau (Datta et al., 2013; Dudai et al., 2006; Lu
et al., 2004; Roongtanakiat & Chairoj, 2001; Seroja
et al., 2018; Truong et al., 2010). Tuong tu, C6 Say
ciing 1a ddi twong st dung higu qua trong viéc xu 1y
6 nhiém nudc va bao vé moi truong (Aboubacar et
al., 2018; Abou-Elela & Hellal, 2012; Havens et al.,
2003; Mirco & Attilio, 2013).

Thi x3 Thudn An c6 dién tich tu nhién 82,46
km?, déan sb 361640 ngudi, mat do dan s6 trung binh
4386 ngudi/km?, nam trong ving kinh té trong diém
phia Nam. Pay 1a khu vye ning dong, c6 tbe d6 phat
trién kinh té xa hoi cao cua tinh Binh Dwong. Tuy
nhién, thyuc té hoat dong kiém soat 6 nhidm nudc
luén gap phai nhitng khé khan, thach thiac (Nguyén
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Hoang Anh va ctv., 2014) va can ning cao hon nita
nhan thic cta nguoi dan trong cac hoat dong san
Xuat bao gom ca nong nghiép (Nguyén Tran Khanh
va ctv., 2015). Véi su tap trung nhiéu khu cong
nghiép, dan cu da thai ra mot luong nudc thai cong
nghiép va sinh hoat de doa moi truong va cac hé sinh
thai thuy vyuc. Hoat dong nghién ciru danh gia hién
trang moi truong va dé ra giai phéap cai thién hét sirc
quan trong (Nguyén Manh Khai va ctv., 2012). Mat
khac, kha ning tiéu thoat nude kénh rach bi han ché,
ngudn nudce st dung cho ndng nghiép ngay cang can
kiét, khong dap ung nhu cau tudi tiéu cling nhu hoat
dong nudi trdng thuy san. Viéc ung dung md hinh
dét ngap nudce kién tao nham tai sir dung nudc cho
muc dich tuéi tiéu nhan duoc nhidu sy quan tim
(Almuktar et al., 2018; Marecos & Albuquerque,
2010; Maurizio et al., 2001) va dugc xem la giai
phap thay thé bén vimng (Licata et al., 2017). Truéc
véan dé thyc tién, cau hoi dit ra la phal tim ra cong
nghé c6 chi phi phit hop dé xir 1y nuwéc mat phuc vu
canh tic nong nghiép. Xuat phat tir d6, viéc nghién
clru ap dung cong nghé than thién moi truong nhu
mo hinh dit ngap nudéc kién tao rat can thiét. Muc
dich nghién cttu nham xem xét kha nang xu 1y cac
chat 6 nhidm ngudn nuéc mat bang cong nghé dat
ngap nudc st dung hé thuc vat dé phuc vy tuéi tiéu
ndng nghiép.

2. PHUONG PHAP NGHIEN CUU
2.1. Doi twgng nghién ciru

Ngudn nuéc mat dung trong nghién ctru la
nguon nudc cua kénh D thudc thi xa Thuan An, tinh
Binh Duong. Kénh D nhén nudc thai tir khu dan cu
Areco va khu cong nghiép Dong An. Chat lugng
nuéce cia kénh D bi 6 nhiém ning boi cac chat thai
hitu co, vi sinh va khong dat chuan dung cho tui
tiéu nong nghiép theo Quy chuin QCVN 08-
MT:2015/BTNMT. Pic diém tinh chat, chat lugng
ngudn nudce trude xiu 1y trong cac thi nghiém dugc
trinh bay trong Bang 1.

Bang 1. Pic tinh ciia chit lwgng ngudn nuée truéc xir 1y (3)

Théng s6 chit lwong nuwée

Thi nghiém Fecal coliform

ghi¢ BODs(mg/L)  COD (mg/L) TSS (mg/L) (MPN/L00mL)
Tai nap 1 13945 204+7 16112 80553564
Tai nap 2 121441 234+78 93+33 1108542919
Tai nap 3 14639 27649 136431 1172545589
Quy chuén 08-MT:2015 (B1) 15 30 50 -

Chii thich: () gid tri trung binh + d¢ léch chudn; QCVN 08-MT:2015/BTNMT: Quy chudn ky thudt qudc gia vé chat
luong nudéc mat; Cot B1 - Ding cho muc dich twdi tiéu, thiy loi.
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Déi véi hé thyc vat, dira vao nhirng két qua cua
cac nghién ctu trude day, loai siy phd bién
Phragmites australis L. (Abou-Elela & Hellal,
2012; Aboubacar et al., 2018; Havens et al., 2003;
Mirco & Attilio, 2013) va co Vertiver voi tén goi
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Vertiverria zizanioides L. (Badejo et al., 2018; Danh
et al., 2009; Effendi et al., 2015; Indrayatie et al.,
2013) da duoc chon lya cho nghién ctru. Viéc chon
lwa cac loai co nhiam tao diéu kién so sanh voi cac
két qua nghién ctru trén thé gidi vé hiéu qua xu 1y.

Y ‘.,

H‘lnh 1 Co Say (tral) va Vertiver (phai) truéng thanh

Co dugc nhan gidng trong Vudn suu tap thuy
sinh vat cia Truong Pai hoc Nong Lam. Nhitng cay
sdy va vertiver truong thanh c6 than chic khoé véi
duong kinh khoang tir 0,5 dén 1 cm dwoc chon loc.
Sau d6 cat bo hét 1, ct thanh timg doan c6 chiéu
dai tir 40 dén 50 cm va c6 tir 4 dén 5 mét dé 1am hom
giéng. Hom gidng duoc chuyén sang khu vuc wom
va wom cho dén khi thanh cdy da phat ré vala mi.
Cac cady moi sau do duoc chuyén vao trdng trong
céc bé thi nghiém dé tlep tuc phat trién. Mat do cua
sdy va vertiver dugc trong trong cac bé thi nghiém
1a 20 cay/m?. Thi nghiém duoc tién hanh sau khi
chung di duoc trong 05 thang — véi chiéu cao tir 0,6
dén 0,8 m.

2.2. Thiét ké thi nghiém

Nghién ctru dugc b tri theo thiét ké thi nghiém
yéu t6. Hai yéu td duoc nghién ctru 14 tai nap thuy
luc (Iuu luong tai nap) va loai cay. Theo do, tai nap
thiy lyc gdm 3 mirc 500 mL/phat/m? (T1), 1000

Bing 2. B6 tri thi nghiém nghién ciru

mL/phut/m (T2) va 1500 mL/phtit/m? (T3); va loai
cdy gom co say, o vertiver va khong trong cay (doi
chung). Cac s6 ma hda cua cac nghiém thirc thi
nghiém tuong dwong gdm:

— Tai nap 1 (T1) Gng véi Say (S1), Vertiver
(V1) + Déi chimg khong trong cay (C1).

— Tai nap 2 (T2) ung vei Say (S2), Vertiver
(V2) + Doi ching khong trong cay (C2).

— Tai nap 3 (T3) ung vei Say (S3), Vertiver
(V3) + Boi chiing khong trong cay (C3).

Céc nghiém thtce duoc bd tri theo phuong phap
bé tri khdi ddy du ngau nhién va mdi nghiém thirc 3
1an 13p lai c6 d6i chung (Bang 2). Thi nghiém dugc
thiét ké van hanh voi luu lwong dong chay tir 30 dén
90 L/h, thoi gian luu thay lyc (HRT) tir 4,7 dén 14
gio va tai lugng httu co (OLR) twong dwong 1000,8
dén 3153,6 kg BODs/ha/ngay.

Tai nap thiy lwe Say (S) Vertiver (V) Khéng ciy (C)
Tainap 1 (T1) S1 V1 C1
Tai nap 2 (T2) S2 V2 C2
Tai nap 3 (T3) S3 V3 C3
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Bing 3. Thong s6 van hanh h¢ théng thi nghi¢m
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Ky hi¢u Luu lwgng (Q, Thaoi gian luu thuy Tai nap thuay lwe Tai lwgng hitu co
; L/h) lwe (HRT, h) (mL/phut/m?) (OLR, kg BODs/ha/ngay)

T1 30 14,0 500 1000,8
T2 60 7,0 1000 1742,4
T3 90 4,7 1500 3153,6

B6 tri hé thang bé thi nghiém: Ngudn nude dugc
bom 1én bé chira dat & do cao 2,5 m, cach mit bé thi
nghiém 1,5 m. Nudc s& chay xudng cic bé thi
théng qua

nghiém cac bom dinh luong

(MANOSTAT, USA) dé thiét lap cac tai nap thuy
lyc/thoi gian luvu nude twong wng Vvéi cac thi
nghiém. So d6 bé tri dong chay dugc trinh bay trong
Hinh 2.

:—Jﬁp —Jép

Péi chitng Déichimg | | | Déichimg |

Co Say

@ Bom dinh lwong
== Dong chay

Vetiver Vetiver

Vetiver

Hinh 2. So d6 h¢ théng bé thi nghi¢m

Hé théng bé thi nghiém: Hé thong thi nghiém
goém cé cac bé nhya plastic, mdi bé c6 dung tich
1000 L (1x1x1 m) va dugc trong 20 cay. Nude dugc
phan phdi xudng cac bé thi nghiém c6 chira cac 16p
vat liéu loc theo tht tu: d4 4x6 cm — day 20 cm, da
1x2 cm — day 20 cm, da mi hat I6n — day 15 cm, cat
hat 16n — day 15 cm. D6 rdng cia toan khdi vat lisu
loc twong tng 40%. Do réng khdi duge xac dinh
bang cach do ludong luong nudc di qua, xac dinh
theo ty Ié giira thé tich trdng (khoang tréng cac 15
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héng giira cac 16p vat liéu) trén tong thé tich (téng
thé tich thuc khong chura cac 16p vat liéu). Dong
chay qua bé thi nghiém la dong chay thang dtng.
Céc bé thi nghiém dugc cap nguon nude thi nghiém
tir bé chira dat trén cao thong qua hé théng hinh
xuong ca dat nim trén mat bé va duoc dyc 15 nham
phan phdi déu nude trén bé mat cac bé (Hinh 3).
Trong d6, éng phan phdi nudc dugc bé tri theo hinh
thirc mang ludi cac duong song song véi chiéu dai
khoang cach cac canh twong tng 12 cm.
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Thure vat thuy sinh
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2.3. Phwong phap ldy miu va phén tich

M3au nude dau vao dugc |y tai dau vao cua bé
thi nghiém va cac mau dau ra (sau xu 1y) duoc thu
tai dau ra caa bé thi nghiém. Cu thé, sau khi 6n dinh
hé thng 3 tuan, & mdi thi nghiém tai nap thay lyc,
mau nudc duoc lay tai bé chira nude dau vao va bé
chira nude dau ra sau qué trinh xir Iy thong qua hé
thng van xa. Cac mau dugc tién hanh thu lién tuc
trong 10 tuan véi tan suat thu mau 1 tuan/lan dé danh
gia chét luong va hiéu qua xir Iy cua hé théng. Qua
trinh 1dy miu dugc thuc hién theo TCVN 6663-

Bing 4. Phwong phap phén tich chit lwgng nuwéc

1:2011 Chét lwong nuéc - Ly mau: Huéng dan lap
chwong trinh 1iy mau va K§ thuat ldy miu. Can cir
vao muc dich xem xét hiéu qua xir Iy cac thanh phan
co ban, nghién ciru chi tién hanh 1dy mau phan tich
cac chat hiru co (COD, BODs), chit rin lo lLing
(TSS) va yéu t6 vi sinh (fecal coliform). Cac mau
nudc duge phan tich tai Trung tdm Nghién ctu
Cong nghé moi truong va Quan ly Tai nguyén thién
nhién, Truong Dai hoc Nong Lam thanh phd H6 Chi
Minh dé x4c dinh cac thong s6 V& chit luong nudc
gébm COD, BODs, TSS va fecal coliform.

TT Chi tiéu Phuwong phap phén tich Tiéu chuén
1 pH bién cuc TCVN 6492-2000
2 BODs Winkler cai tién APHA 5210 B
3 COD Dun hoan luu kin APHA 5220 C
4 TSS Say APHA 2540 D
5 Fecal coliform MPN TCVN 4882-2001

2.4. Phwong phap xir Iy s6 liéu

S liéu thu thap duoc biéu didn boi gia tri trung
binh (mean) va d¢ léch chuan (SD). Qua trinh xir Iy
thdng ké va phan tich s6 liéu st dung cac phan mém
Excel va SPSS 13.0 for Windows. Ngoai ra, phan
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tich thong k& ANOVA va LSD duogc ép dung dé
phan biét su khac biét thong ké c6 y nghia gilta cac
nghiém thtc ¢ P<0,05.

3. KET QUA NGHIEN CUU VA THAO
LUAN
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3.1. Hiéu qua xir ly ctia mé hinh dong chay
thang dwng voi tai nap thay luec 500
mL/phat/m?

Vai tro ctia thiy thyc vat trong hé thong dat ngap
nudéc kién tao nhin chung c6 hai tac dong vé mat vat
1y va héa sinh. Theo Brix (1994, 1997) tac dong vé
mit vat ly gdm chéng su x6i mon trong hé hdng,
ting d6 dan nudc nhd bo ré, gitr nhiét trong mua
dong, va dic biét 1a tao chd bam cho vi sinh vat dé
hinh thanh mang sinh hoc. V& mat hoa sinh gom
ting muc oxy héa quanh ré hoa tan nho kha ning

~s=-Hl =4 =H2 =0 =H3
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100
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dan truyén oxy tir khong khi, hip thu mudi dinh
dudng va cac chit gy 6 nhidm khac. Trong nghién
ctru ndy, ham luong cua nude trude (dau vao) va sau
(dau ra) xu 1y cia BODs, COD, TSS va fecal
coliform cua tai nap thiy luc T1 dugc trinh bay
trong cac Hinh 4a-d. Nhin chung, su bién dong ham
lwvong BODs ¢6 xu huéng giam dan theo thoi gian
va nhét 13 tir tudn thir 7 dat hiéu qua cao, ddng thoi
thoa man Quy chuan ky thuat qudc gia chat luong
nuéc mat QCVN 08-MT:2015/BTNMT sir dung
muc dich tudi tiéu nong nghi¢p.

(b)s 2 & & P
§ 8 é‘._ P R
F #
. # 8
i o g g

Tuan

0g MPN/100 mI

Tuan

Hinh 4. Ham lwgng va hiéu qua xir ly (a) BODs, (b) COD, (c) TSS va (d) fecal coliform trong thi
nghiém T1

Déi véi ham lugng COD, két qua nghién ctru cho
thdy sy giam manh tir thoi diém tuan tha 4. Tuy
nhién, két qua chi ra ring mac d6 dap tng tiéu chi
dung cho muc dich tuéi tiéu, thuy lgi theo Quy
chudn ky thuat qudc gia vé chét lugng nudc mat
(QCVN 08-MT:2015/BTNMT) ¢ thoi gian sau 7
tuan van hanh. Riéng d6i v6i ham lugng TSS da c6
dau hiéu t6t hon va co thé dap tmg quy chuan chat
luong nudc ¢ s liéu phan tich trong tuan thir 6.
Ngoai ra, hiéu qua xi Iy BODs, COD, TSS va fecal
coliform trong thi nghiém T1 (HRT = 14,0 gio)
dugc trinh bay cu thé trong cac Hinh 4a-d. Muc do
xir Iy BODs trung binh 1an luot dbi vai bé déi chung,
sady va vertiver 1a 60,7£26,7%, 71,1£20,6% va
72,0+22,4%. Trong khi d6, hiéu qua loai b6 COD
lan  lugt 1a  59,4+30,4%, 63,8429,7% va
60,9430,9%; va ngoai ra két qua xt ly ham luong
TSS twong ung 13 52,9+£25,5%, 57,8425,2% va
59,34+25,9%. Két qua nghién ctru con chi rd higu qua
xtr Iy muc cao va dat >80% tir thoi diém tuan thir 7.
bac biét, hiéu qua xt 1y dat mac cao ¢ giai doan
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cudi véi lan luogt ddi véi BODs, COD, TSS la
94,1+0,4%, 90,6+0,8% va 84,4+£0,6%. Co thé thay
vai trd xtr Iy chat hitu co trong hé thong dat ngap
nuéc kién tao chu yéu 1a do vi sinh vat thuc hién
(Akratos, 2007; Brix, 1997; Steer et al., 2002;
Vymazal, 2002). Hiéu qua xir Iy BODs, COD c6 thé
do su c6 mit s6 lwong can thiét vi sinh vat trong hoat
dong xir Iy chat hitu co trong cac nghiém thirc. Nhin
chung, qua trinh xtt 1y cac thong s 6 nhidm 6n dinh
va dat hiéu suat cao sau thoi gian 50 ngay van hanh
hé thong. D6i véi thong sb vi sinh, higu qua loai bo
dat muc rat cao ¢ thoi diém sau 4 dén 5 tuan van
hanh. Trong d6, dic biét ¢ thoi gian tuan thi 8-9 thé
hién hiéu suat dat nguong 99,9% kha ning loai bo
yéu té mam bénh.

3.2. Hiéu qua xir 1y ciia md hinh dong chay
thiang ding véi tai nap thiy luc 1000
mL/phat/m?

Ham lugng TSS, BODs va COD cua nudce trudc

(dau vao) va sau (dau ra) xtr Iy véi tai nap thuy hec
T2 dugc trinh bay trong cac Hinh 5a-c. C6 thé thiy,
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mtrc d6 loai bo chat hitu co (BODs va COD) duoc
thé hién tinh hiéu qua ¢ tuan thir 5-10. Trong do, sau
thoi gian 7 tuan van hanh c¢6 xu hudng gia ting hiéu
Qué rd rét va thoa man quy chuan ky thuat quoc gia
vé chat lugng nuéc mat dung cho tudi tiéu, thuy lgi.
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Sy bién thién ham luong TSS c6 sy twong dong Vi
murc do bién dong ham lwong chét hitu co. O vao
giai doan tuan thir 6, hiéu qua xir 1y thé hién thong
qua mirc d9 cao (>80%) va cao nhat & cac tuan cudi
cung.
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Hinh 5. Ham lwgng va hiéu qua xir ly (a) BODs, (b) COD, (c¢) TSS va (d) fecal coliform trong thi
nghiém T2

Hinh 5a-c cho thy chét lwong nudc dau vao cho
thi nghiém tir kénh D nhu da d& cap & trén c6 ham
lwong TSS, BODs, COD vuot xa cac théng sb quy
dinh cho ngudn nuéc tudi tidu QCVN 08-
MT:2015/BTNMT. Tuy nhién, ham lugng sau xur ly
cia TSS, BODs va COD xap xi dat cac quy chuén
lam ngudn nudc tudi tiéu nong nghiép. Riéng ddi
V6i cac tuan 8-10, phan Ion cac thong sb chat luong
nude déu dat ngudng giéi han theo quy chuan. Mot
s6 cong trinh nghién ctru da ghi nhan rang tudi cua
hé thong co tac dong rat I6n dén hiéu qua xir 1y cua
no6 (Kadlec & Knight, 1996; Prochaska et al., 2007;
Verhoeven & Meuleman, 1999; Wang et al., 2012).
That vy, tudi ciy cang cao thi hé thdng ré cang phat
trién, co thé lam gia ting thoi gian luu nude va hiéu
qua xu 1y (Suliman et al., 2006). Hoat dong xt 1y
TSS, BODs va COD ¢ tai nap thay luc T2 (HRT =
7,0 gio) duogc trinh bay trong Hinh 5a-c. Qua trinh
loai bo chit 6 nhidm nhu TSS, BODs, COD trong
nghiém thuc trong say 1a 53,2426,0% cho TSS,
61,3+28,0% véi BODs va 62,2+29,7% trudng hop
COD; va trong khi & 16 trong vertiver lan lugt véi
hiéu suat 50,2+31,6%, 60,5+30,7% va 64,3+27,1%.
Déi véi ham lwong fecal coliform cho thay higu qua
xir Iy thip nhit dat 28,8% (sdy) va 35,6% (vertiver)
va cao nhét 1én t&i 99,8% cho ca siy va vertiver
(Hinh 5d). Ngoai ra, tir tuan thi nghiém thtr 5 cac
nghiém thirc da co két qua xu 1y tot déi véi fecal
coliform v&i mac hiéu suat >95%.
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3.3. Hi¢u qua xir ly ctia mé hinh dong chay
thang dang véi tai nap thiy lec 1500
mL/phat/m?

Hinh 6a-c cho thay ham lugng BODs, COD va
TSS ¢ dau vao va dau ra ¢ thi nghiém voi tai nap
thiry lyc T3. Ham luong BODs, COD va TSS ¢ dau
vao vuot hon nhiéu lan Quy chuan QCVN 08-
MT:2015/BTNMT d6i voi nudc tudi tiéu nong
nghiép. Tuy nhién, két qua nghién ctru di co sy suy
giam rd rét cdc ham luong TSS, BODs va COD &
cac gia tri dau ra. Gan ddy, nhiéu nghién ctru vé vai
tro va tac dong cua cy trong trong hé thong dat ngap
nuéc kién tao da duoc thyc hién. Vai tro cua ciy
trong viéc lam gia tang lugng vi sinh vat trong hé
thdng so véi hé thdng khong trong ciy nho vao bd
ré 1am khu tra vi sinh vat da duoc xac nhan. Sleytr
et al. (2009) d xac dinh thanh phan vi sinh vat trong
hé thong c6 trong cay khac véi khong trong cay, cho
thdy anh huong cia bo ré 1én thanh phan quan xa vi
sinh vét. Nghién ctru sau hon vé hoat dong sinh hoa
clia cac quan thé vi sinh vat bam & bo r&, Wang et
al. (2012) da ghi nhan hoat dong cua vi sinh vét
trong nghiém thirc c6 trong manh hon ddi ching
khong trong cay.

Nhin chung, vé xu huéng cho thiy kha ning loai
bo céc chat hiru co nhu BODs, COD va chét rin
(TSS) trong ngudn nudc nhidm ban gia ting theo
chudi thoi gian, nhat 14 giai doan cac tuan thir 6-10.
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Trong d6, & cac tuan 8-10, thong s6 BODs va COD
c6 gia tri nho hon gi6i han cho phép va dap ang Quy
chuan ky thuat quoc gia nuéc mat (Cot B1). Dién
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bién chi tiét ham luong va hiéu qua xtr 1y trong thi
nghiém T3 (xng veéi 2160 mm/ngay) véi cdc thong
s6 duogc biéu dién ¢ Hinh 6a-c.
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Hinh 6. Ham lwgng va hiéu qua xir ly (a) BODs, (b) COD, (c¢) TSS va (d) fecal coliform trong thi
nghiém T3

Déi véi higu qua xir 1y TSS, BODs, COD va
fecal coliform dugc trinh bay cu thé trong Hinh 6a-
d. Hiéu suit loai bo BODs, COD va TSS trong
nghiém thic trong say tuan tuw l1a 64,5+25 5%,
66,8+26,2% va 51,6+29,9% va & nghiém thic trong
vertiver tuan tu la 66,7+26,3%, 61,3+28,3% va
52,2432,3%. Nhin chung, mtrc d§ va hiéu qua xt ly
thanh phan 6 nhidm dat mirc cao (>90%) & giai doan
tuan thir 9-10 (d6i voi BODs va COD) va xap xi 80%
(d6i vé&i TSS). Lién quan dén hiéu qua xir 1y fecal
coliform dao dong trong khoang 28,4% dén 99,9%
(say) va 14,8% dén 99,4% (vertiver). Tu thoi diém
tuan thi 5, mic do loai bo mam bénh dat ngudng
>95% va dat gia tri cuc dai vao tuan thir 9 va 10
(>99%). R& rang, diéu nay cho thay tinh hiéu qua
cao cua hé thong trong viéc lam sach ngudn nudc bi
6 nhiém thanh phan vi sinh.

3.4. Sosanh, danh gia hiéu qua xi ly giira cac
tai nap thay lwe va cac yeu to lién quan

Theo théng ké ANOVA (yéu td cay va yéu té tai
nap) cho thay hiéu qua loai b6 BODs va COD la
khong ¢ sy khac biét vé& kha niang xu 1y giita cac
loai cay thi nghiém (P>0,05). Két qua so sanh giita
hai loi cay sdy va vertiver thé hién hiéu qua xir ly
tuong duong, diéu nay co thé do tudi cua cdy con
nhé nén mirc d6 tac dong chua ro rét. Trai lai, tai
nap thity luc cé tac dong 16 rét dén hiéu qua xir ly
BODs va COD (P<0,05). Bong thoi, phan tich
ANOVA ciing cho thay cac yéu to (cay va tai nap
thuy luc) chua thé hién rd tac dong twong tac vé
nghia thong ké (P>0, 05) 1én hiéu qua xtr ly. Nhu
vay, su thay dbi cua yéu t nay khong lam thay doi
hiéu qua xtr 1y hay noi cach khac cac yéu té co
khuynh hudng doc lap.

Bang 5. So sanh hiéu qua xir ly BODs, COD, TSS (%) giira cac tai nap (T1, T2 va T3)

Théng s6 Tai nap Trung binh Thap nhat Cao nhat
T1 90,0+5,82 80,9 95,3
BODs T2 86,2+7,12 75,4 94,0
T3 66,8+10,3° 44,3 80,5
T1 82,0+7,3° 66,9 90,5
COD T2 78,4+3,8¢ 71,4 82,8
T3 71,9+6,3¢ 62,9 82,5
T1 82,4+2,98 77,9 86,9
TSS T2 71,7£7,4F 61,1 81,6
T3 66,0+5,39 57,3 73,5

Chii thich: Cdc gid tri trong ciing mét cét chi can ¢ mét mau tu giong nhau sé khdng khac nhau cé y nghia vé mat

thong ké (P>0,05).
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So sanh hiéu qua xu Iy BODs gitta cac nghiém
thiee T1, T2, T3 (Bang 5) cho thay tai nap thay lec
T3 khac biét c6 y nghia thong ké véi cac tai nap T1
va T2 (P<0,05). Xét vé hiéu qua xr Iy thi tai nap T1
dat cao nhét (90,0+5,8%), tuy nhién do tai nap T1
khoéng khac biét so vai tai nap T2, do d6 xét vé hiéu
qua kinh té thi tai nap T2 la t6i vu khi 4p dung dé xir
Iy chi tiéu BODs. Twong tu nhur chi tiéu BODs, két
qua cho thiy hiéu qua xir Iy COD c6 sy khac biét
thong keé giira tai nap T3 véi cac tai nap T1 va T2
(P<0,05). Xem xét hiéu qua xu ly trung binh gitra
C4C tai nap thuy luc thi tai nap T1 la cao nhat
(82,947,3%), trong khi d6 hiéu qua xir ly ¢ tai nap
T2 1a 78,4+3,8%. Tuy nhién, gilra hai tai nap T1 va
T2 khong c6 khac biét c6 ¥ nghia, do d6 xét vé mat
hiéu qua kinh té tai nap T2 s& téi wu. Ddi véi chi tiéu
TSS, phan tich ANOVA (yéu té cay va tai nap) cho
thiy khong c6 su khéac biét thong ké vé hiéu qua xir
1y TSS giita cac loai cay (P>0,05). Trai lai, yéu té
tai nap thuy luc c6 tac dong rd rét dén hiéu qua xu
Iy ham luong TSS (P<0,05). Khi so sanh hiéu qua
xtr Iy TSS cho thdy c6 su khac biét c6 ¥ nghia giita
3 tai nap thuy luc. Trong do, tai nap T1 c6 hiéu qua
xir 1y dat cao nhat véi két qua & mirc 82,4+2,9%.

banh gia hiéu qua xu ly ham luong fecal
coliform cho thay su khéc biét giita cac nghiém thic
trong cay va dbi chimg (P<0,05). Tuy nhién, két qua
khong cho thay c6 su khac biét c6 ¥ nghia théng ké
giita hai loai cay trong 1a sdy va vertiver (P>0,05).
Nhin chung, sy loai bé d6i véi yéu td vi sinh dat hiéu
qua cao va dac biét gia tri cuc dai (99,9%) di voi
ca say va vertiver. So sanh hiéu qua xu ly fecal
coliform gitra cac nghiém thac chi ra hiéu qua loai
bo thanh phén vi sinh c¢6 su khac biét rd rét. Tur do,
cho théy tac dong tich cuc cia mo hinh dat ngap
nuéce kién tao su dung €6 say va vertiver trong viéc
ap dung xtr 1y yéu t& mam bénh ddi véi ngudn nude
bi 6 nhiém.

Bang 6. So sanh hiéu qua xir ly fecal coliform (%)
gitra cac nghiém thic

Nghiém . Tha Cao
th?’rc' Trung binh nhz‘ﬁ nhit
Déi ching 47,9+25,1" 43 883
Say 83,8+23,6' 284 99,9
Vertiver 85,5+23,8' 148 999

Chii thich: Cac gid tri trong cung mot cot chi can o mot
mau ty giong nhau sé khéng khac nhau cé y nghia vé
mat théng ké (P>0,05).

Nhu vay, khi tai nap thay lyc gia tang, nhu dugc
mong doi, hiéu qua xu 1y da suy giam dang ke. Hi¢u
qua loai bo cac chat gy 6 nhiém ¢ tai nap T1 lu6n
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cao hon cac tai nap T2 va T3. Hoat dong xu 1y cua
tai nap T1 dat kha cao déi véi BODs, COD va TSS
trong cac bé thi nghiém c6 trong cy. Két qua co thé
dat 90% cho BODs, 16n hon 80% cho COD va TSS
(Bang 5). Cac két qua xir 1y c6 thé so sanh véi cac
tac gia khac vé BODs, COD va TSS va dat hiéu qua
t5t (Brix & Arias, 2005; Vymazal, 2002, 2009;
Zurita, 2009). Brix va Arias (2005) da tong két hiéu
qua xtr Iy nudc thai sinh hoat bang hé théng dat ngap
nuée dong chay thang ding tréng sy tai Pan Mach.
Theo d6, hiéu qua xtr 1y lan lugt ddi véi BODs la
92% va TSS 1a 91%. Tuong tu, theo Zurita (2009),
hiéu qua loai bé chit 6 nhiém trong nudc thai sinh
hoat & dong chay thing dimg 1a 80% cho BODs va
COD. Morari (2009) sir dung dong chay thang dung
xtr Iy nuéc thai do thi tai Y (tinh chat nudc thai
tuwong tu trong nghién curu nay) phuc vu cho tai st
dung vao muc dich tudi tiéu cho thay hiéu qua xir Iy
>86% ddi voi BODs va COD. bac biét, nhom tac
gia thuc hién tai Viét Nam (Dan et al., 2011) ciing
sir dung dong chay thing ding xir 1y nudc thai pha
Ian nuéc thai chin nudi va nudc thai sinh hoat. Theo
d6, hiéu qua xir 1y trung binh ddi véi COD, BODs
turong ung lan luot 68% va 72%. Nhu vay, S0 Vi
cac nghién ctru khac cho thay hiéu qua chuyén hoa
chat 6 nhidm cao nho vao dic tinh cia dong chay
dung (Kadlec & Wallace, 2009). Bac biét, dong
chay dung duoc ap dung trong nghién ciru voi dong
chay sudt tir trén xudng dudi va chinh diéu nay da
g6p phan tao diéu kién tét dé oxy co thé khuéch tan
vao toan bo hé thong. Mit khac, diéu kién khi hau
néng am, nhiét do cao ciia mién Nam Viét Nam gop
phan 1am cho hiéu qua xi 1y cao hon & cac nudc 6n
déi.

Panh gia thém anh hudng cua cac tai nap thuy
lyc trong nghién ciru nay, loai dong chay thing dung
khong bdo hoa véi dong chay xuyén sudt tir trén
xudng. Céc tai nap thay lyc duwoc van hanh trong
nghién ctru 1a 500, 1000 va 1500 mL/phat/m?, twong
duong 720, 1440 va 2160 mm/ngay. Thong thuong
tai nap cao hon sé& dua dén hiéu qua xu ly thép hon
do thoi gian Iuu nudce trong hé thong ngan hon; noi
cach khac, do thoi gian nudc bi 6 nhiém tiép xuc véi
cac tac nhan xir Iy trong hé thdng dat ngap nudce kién
tao nhu 16p vat liéu loc, mang sinh hoc va sy hip thu
ctia bo ré cay s& ngan hon. That vay, hiéu qua xu ly
BODs, COD, TSS cua tai nap T1 (500 mL/phat/m?)
dat cao nhit so véi cac tai nap T2 va T3. Chinh vi
tai nap thuy luc quyét dinh thoi gian luu nudc, do
vay, tai nap 1a yéu té cho thay tac dong c6 y nghia
thong ké (P<0,05) 1én higu qua xir 1y cac chat hiru
co dugc xem xét trong nghién ctru. Trong cong trinh
g dung cong nghé dat ngap nudce kién tao tai Can
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Tho, noi ¢6 cuing didu kién sinh thai mién Nam Viét
Nam, Dan et al. (2011) sir dung dong chay thang
ding va cdy dién dién (Sesbanian sesba), voi két
luan tai nap thiy lyc I6n nhat 320 mm/ngay da
khong cho hiéu qua xu 1y tot hon cac tai nap thap.
So sanh két qua cho thay tai nap thuy lyc T1 trong
nghién ctru nay c6 hiéu qua xu ly twong duong. Hon
nita, Kadlec va Wallace (2009) da xac dinh wu diém
cua dong chdy dimg la sy dan truyen oxy vao h¢
thong tét hon cac dong chay khac. Diéu nay c6 thé
duoc giai thich boi kiéu dong chay thing dumg c6
hiéu qua dan truyen oxy hoa tan vao toan hé thong
tot va gbp phan oxy hoa cac chit 6 nhidm trong
nudc.

4. KET LUAN

Két qua nghién ciru cho thay hiéu qua xu 1y kha
cao céac chét hitu co (BODs, COD) cuia hé thong dat
ngap nudc Kién tao sir dung mot so loai thyc vat phd
bién (say va vertiver). Qua trinh so sanh giira céc tai
nap thay luc: 500 mL/phat/m?, 1000 mL/phiit/m?,
1500 mL/phtt/m? chi ra tai nap 500 mL/phat/m?
(HRT=14,0 gi®) c6 hidu qua xir Iy cao nhat va chat
luong nudéc sau xua ly dat QCVN 08-
MT:2015/BTNMT (Cot B1-dung cho tudi ti€u ndng
nghiép). Cac két qua ciing chi ra rang viéc xir Iy cac
chat hiru co dua vao vai trd cua vi sinh vét trong hé
thdng dat ngap nudc kién tao. Két qua so sanh giita
hai loi cdy say va vertiver thé hién hiéu qua xir ly
tuong duong, diéu nay c6 thé do tudi cua cdy con
nho nén muc d¢ tac dong chua rd rét. Tuy nhién, vai
trod cta céc loai cy trong duoc thé hién rd nét thong
qua hoat dong lam giam dang ké ham lwong vi sinh
fecal coliform trong céac thi nghiém (P<0,05). Han
ché ctia nghién ctru chi méi thuc hién danh gia hiéu
qua xtr 1y trong thoi gian ngén nén chua thé t6i da
hoa hiéu qua xir 1y cac chét 6 nhiém.
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