Tap chi Khoa hoc K§ thuit Mo - DBia chat Tap 60, Ky 2 (2019) 27 - 38

Tap chi Khoa hoc Ky thuat Mo - Pia chat

Trang dién ti¥: http: //tapchi.humg.edu.vn

Danh gia kha ning x Iy nwdc 6 nhiém chit dinh dwdng bang
cay co Say (Phragmites australis)

Nguyén Minh Ky 1%, Nguyén Céng Manh 2, Nguyén Tri Quang Hung 1, Phan Vin

Minh 2, Phan Thai Son 2

1 Khoa Méi truwdng va Tai nguyén, Pai hoc Néng ldm Thanh phé Ho Chi Minh, Viét Nam
2Trung tadm Nghién ciru C6ng nghé Méi trwong va Qudn ly Tai nguyén thién nhién, Dai hoc Néng ldm

Thanh phé H6 Chi Minh, Viét Nam

THONG TIN BAI BAO TOM TAT

Qucf trlr}}.“ Muc tiéu nghién ctru nhdm xdc dinh khd ndng xi Iy nwéc bi 6 nhiém béi cdc
Nhén bai 10/01/2019 chdt dinh duéng bdng céng nghé dat ngdp nwéc kién tao phuc vu tudi tiéu
Chap nhan 20/02/2019 néng nghiép. M6 hinh nghién citu dworc bd tri tién hanh véi 2 tdi trong thiy
bang online 29/04/2019 Iuc 500 ml/phiit/m? (T1) va 1500 ml/phiit/m? (T2) nhdm so sdnh hiéu qud
Tir khéa: xr{r ly ctia h,é wetland sw dung c6 Séy (P,hrqgmites austr/alis)ﬂl Ké;t ql‘fd ngizién
DAt ngap nuéc cuu sau Xt ly ¢ cdc tai tr_png‘l va32_ c6 ham Iu:ang, kha,thqp vé r}ongAd;o N
Chét dinh dudng NHy; N-N-NO3; N-NO; ; va PO;". Tro‘ng,do, ket, qud xur ly cua hé ¢ tdi
PO trong 1 tot hon két qud cua tdi trong 2 va co sy khdc bigt gitra chiing (pvaue
v < 0,05). Hiéu qua xir ly chat dinh dwéomg & tdi trong 1 vdi lan lwot gid tri TP
Co Say dat 95%, P03~ dat 54%, TKN dat 74% va N- NH; dat 68%. Tir do, cho thdy
mé hinh nghién ctru pht hop véi xu hwdng than thién méi trwong va ddp

ttng nhu cdu phdt trién bén virng.
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1. Mé& dau dang hoat dong (S& Tai nguyén va Moi trwdong

Nim & mién Pong Nam B9, Binh Dwong la
nhém tinh thanh nang dong va déng gép 16n cho
sw phét trién kinh té x3 hoi. Vi tong dan s6 hon 2
triéu, mit dé6 dan sé 695 ngudi/km?2, GDP ting
trwdng binh quin 9%/nam va cé co ciu kinh té
nganh nghé cong nghiép - xay dwng, dich vu - ndng
nghiép da dang (Cuc thong ké tinh Binh Dwong,
2017). Theo céc s6 liéu théng ké, hién trén dia ban
tinh c6 26 khu cong nghiép va 12 cum cong nghiép

*Tdc gid lién hé
E - mail: nmky@hcmuaf.edu.vn

Binh Dwong, 2018). Sw ra doi ngay cang nhiéu cac
khu cdng nghiép, toc d6 do thi héa cao & Binh
Dwong 1am cho c4c ngudn nuwéc mit bi 6 nhiém
ngdy cang nghiém trong va anh hudng dén doi
song ngwdi dan. Bdo co hién trang moi truong
nuwéc mit quoc gia cho thiy téng lwgng nudce thai
tir cac khu cong nghiép & Binh Dwong twong
dwong 45.900 m3/ngay dém véi tai lwong cac chat
0 nhiém cao nhw TSS, BODs, COD, tdng N, tong P
(B6 Tai nguyén va Méi trweong, 2012). Tuy nhién,
hién nay lwong nwéc thai cong nghiép da co sy gia
tang dang ké véi hon 100.000 m3/ngay dém (S&
Tai nguyén va Méi tredng Binh Dwong, 2018).
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Mat khac, kha nang tiéu thoat nwérc kénh rach
bi han ché, giy thiét hai cho ndong nghiép va cac
nganh kinh té (S& Tai nguyén va Moi tredng Binh
Dwong, 2017). Nhung nhu cdu st dung nguon tai
nguyén nwéc phuc vu san xuit ngay cang gia ting
(UBND tinh Binh Dwong, 2016). Dac biét, nguoén
cung tng nwdc cho néng nghiép can kiét, khong
dap ng nhu ciu twédi tiéu cling nhw hoat déng
nuodi tréong thiy san.

Trong khi cong nghé dit ngip nwéc kién tao
(Constructed wetland) dwoc biét dén la giai phap
cong nghé xtr ly nwéc thai c6 hiéu qua (Elzein et
al,, 2016). bay la cong nghé c6 nhiéu wu diém véi
chi phi xay dung, duy tu, bdo dwdng thip, phwong
phap xt ly than thién méi trwong (Kadlec &
Wallace, 2009). Trong céng nghé dat ngap nwéc
kién tao, cac loai dong chay dwoc ap dung gom
dong chdy mat ty do (Free surface flow), dong
chdy chim theo phwong ngang (Subsurface
horizontal flow) va dong chay chim theo phwong
dirng (Subsurface vertical flow) (Vymazal, 2010).
Dboi véi cong nghé dat ngdp nudce kién tao tng
dung qua trinh xtr Iy dwa trén cac nguyén ly twong
tac sinh thai gitra cic ciu phan trong cling hé sinh
thai thuy vuc. Cong nghé wetland dwoc chirng
minh c6 kha ning xir Iy va 6n dinh ngudn 6 nhiém
nhw nwéc thai do thi, sinh hoat, cong nghiép, nwéc
ri rac, nwéc thai chan nudi,... (Dallas et al., 2004;
Vymazal, 2009; Katarzyna & Magdalena, 2017).
Qua trinh tng dung mé hinh sinh thai dat ngép
nuwéc c6 kha nangloai bd cac hop chat dinh dwdng
nitrogen va phosphorus trong nguén nwédc 6
nhiém (Mariana & Jacques, 2015; Katarzyna et al,,
2018). Xuat phat tir d6, viéc ap dung cong nghé
than thién moi tredng dwoc lwa chon dé nghién
clru xt ly nguén nwéc mit bi 6 nhiém bang cong
nghé dat ngip nwéc kién tao phuc vu twdi tiéu
nong nghiép. Muc dich nghién ctru nham danh gia
kha nang xtr ly cac chat dinh dwdng ngudén nwéc
mat 6 nhiém phuc vu twéi tiéu ndong nghiép, 14y vi
du dién hinh tai thi xa Thun An, tinh Binh Dwong.

2. boi twong va phwong phap nghién ciru

2.1. béi twong
2.1.1. Ngudn nwéc mdt

Ngudn nwéc mit 6 nhiém dung trong nghién
ctvu la ngudn tir Sudi Cat tai thi xa Thun An, tinh
Binh Dwong. Suéi Cat nhin nwéc thai tir thi trdn

An Thanh, cac khu dan cw lan cdn va cum cong
nghiép Binh Chuan.

Chatlwong nwéc ctia Sudi Cat bi 6 nhiém niang
b&i cac chat thai hiru co va khong dat Quy chuin
QCVN 08-MT:2015/BTNMT cho twéi tiéu néng
nghiép. Dac diém chit lwgng ngudn nwée trudre xi
ly trong cac thi nghiém dworc trinh bay & Bang 1.

2.1.2. Hé thuc vat

Dwa vao nhirng két qua cia cac nghién ctru
trwéc day (Havens et al, 2003; Abou-Elela &
Hellal, 2012; Mirco & Attilio, 2013; Aboubacar et
al, 2018), loai Say phd bién (Phragmites australis)
dwogc chon lwa cho nghién ctru. Viéc chon lya cé
Say nham tao diéu kién so sanh véi cac két qua
nghién ctru trén thé gidi vé hiéu qua xi ly nwéc
cta ching. Cé Say dung trong cac thi nghiém suwu
tip & bai Sdy gan cau Sai Gon va dwoc nhan giong
trong Vuon swu tap thiy sinh vat cia Trwong Pai
hoc Nong 1am Thanh phd H6 Chi Minh. Nhitng cay
Say trwdng thanh cé than chic khoé véi dudng
kinh 0,5+1 cm dwoc chon loc. Sau d6 cat b hét 14,
cat thanh tirmg doan c6 chiéu dai 40+50 cm va c6
4+5 mat dé€ hom giéng. Hom giéng dwoc chuyén
sang khu virc wom va wom cho dén khi thanh cay
da phat ré va 1a méi. Cac cay Sdy méi sau d6 duwoc
chuyén vao trong trong cac bé thi nghiém deé tiép
tuc phat trién. Can c vao do rong cua 13, dai
20+50 ¢cm va ban rong 2+3 cm, mat do cua Say
dwoc trong trong cac bé thi nghiém la 20 bui/mz2.
Thi nghiém dwoc tién hanh sau khi Siy da dwoc
trong 5 thang, khi da c6 chiéu cao 0,6+0,8 m.

2.2. Thiét ké thi nghiém

Mo hinh thi nghiém cta nghién ciru dwoc bé
tri ti€n hanh nham so sanh hiéu qua xtt ly clia cé
Say véi 2 tai trong thuy lwc 500 ml/phut/m?2 (T1)
va 1500 ml/phat/m?2 (T2). Mdi dot c6 mot nghiém
thirc thi nghiém va mot déi chirng. Cac s6 ma hoa
cla cac nghiém thic twong dwong gom: (i) Tai
trong 1 (T1) &ng véi Sy (S1) + Déi chirng khong
trong cay (C1); (ii) Tai trong 2 (T2) &ng vdi Sdy
(S2) + Poi chitng khong trong cay (C2). Cac thi
nghiém dwoc thiét ké theo phwong phap b tri
khéi day du ngiu nhién (Randomized Complete
Block Design), c6 déi chirng va 1dp lai 03 lan cho
mdi nghiém thirc. Mdi tai trong nghién ctru dwoc
tién hanh trong 3 tuin vé&i tin suit thu mau 1a 1
tuan/Ian.
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B6 tri hé thdng bé thi nghiém: Ngudn nwéc

dwoc bom 1én bé chira dat trén cao 2,5 m - cach
mat bé thi nghiém 1,5 m. Nwéc sé chdy xudng cac
bé thi nghiém thong qua cidc bom dinh lwong
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(MANOSTAT, USA) dé thiét 14p cac tai trong/thoi
gian lwu nwéc twong ing véi cac thi nghiém. So do
b6 tri dong chdy cta thi nghiém dwoc trinh bay &

Hinh 1, 2.

Bdng 1. Ddc diém chdt lwong nguén nwéc diu vao.

TT Théng s6 chat lwgng nwérc (*)
Thi nghiém Ptong | POI- N-NHf | N-NO; | N-NO;
; TKN (mg/L
(mg/L) | (mg/L) me/L)| (mg/L) | (mg/L) | (mg/L)
1 Tai trong 1 1,13+0,4 {0,06+0,02|50,39+12,2129,77 +2,7/10,01 £0,01{0,08 £ 0,03
2 Tai trong 2 1,54+08|0,19+0,1 |27,79+0,38 /18,16 +0,5/0,05 +0,04{0,10 + 0,05
3 |QCVN 08 - MT:2015 (B1) KQb 0,3 KQb 0,9 0,05 10

Ch thich: (*) Gia tri trung binh + d6 léch chuin; KQD: Khong quy dinh; QCVN 08-MT:2015: Quy chuén

ky thudt quoc gia vé chit lwong nwéc mét; Cot B1 - Dung cho muc dich twéi tiéy, thiy loi.
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Hinh 2. Cdu tao chi tiét mé hinh ddt ngdp nwoc kién tao.

* H¢ thong bé thi nghiém

Hé thong thi nghiém gdbm c6 3 bé plastic, mdi
bé c6 thé tich 1000 L (1x1x1 m). Mot bé dwoc dat
trén cao lam bé cip nwéc. Nwdc dwge phan phoi
xudng 02 bé thi nghiém c6 chira cac16p vatliéu loc
theo thir ty tir dwdi 1én: da 4x6 cm day 20 cm, da
(1x2 cm) day 20 cm, da mi hat 1é6n day 15 cm, cat
hatlén day 15 cm. P9 réng ciia toan khdi vat liéu
loc 1a 40%. Dong chdy qua bé thi nghiém la dong
chay thang dirng. BE thi nghiém gom 1 bé trong
Say va 1 bé doi chirng c6 cuing ciu truc gia thé loc
nhung khong dwoc trong ciy. Cac bé thi nghiém
dwoc cdp ngubn nwdce thi nghiém tir bé chira dat
trén cao théng qua hé thong hinh xwong ca dat
nam trén mit bé va dwoc duc 16 nham phan phéi
déu nuwdc trén bé mat cac bé.

2.3. Phwong phdp thu mdu va phdn tich

MAu nwéc dau vao dwoc 13y tai dau vao ctia bé

thi nghiém va cac mau du ra (sau xtt ly) dwoc thu

tai dau ra ctia bé& thi nghiém. Cac mau nwéc dwoc
phan tich tai phong thi nghiém cta Vién Cong nghé

sinh hoc va Méi trweong, Trwdng Pai hoc Nong Lam
Thanh phé H6 Chi Minh dé xac dinh cac théng s
vé chit lwgng nwdc gobm TKN, N-NH}, N- NO3, N-
NO3, P tong va PO}~ nhw Bang 2.

2.4. Phwong phap xir 1y sd liéu

S6 liéu nghién cru dwoc phéan tich va xi ly
bing phin mém Excel va SPSS 13.0. Phan tich
thong ké ANOVA va LSD dwoc 4p dung dé phan
biét sw khac biét thdng ké c6 y nghia gitra cac
nghiém thirc & prane <0,05.

3. Két qua nghién ciru va thao luan

3.1. Hiéu qud xi¥ Iy mé hinh dong chdy thdng
dirng véi tdi trong 500 ml/phit/m2 (T1)

Co6 Say dwoc danh gia 1a thyc vat c6 kha nang
hap thu hiéu qua cac chit 6 nhiém dinh dwdng tir
cac ngudn nuwdc nhiém ban (League et al,, 2007;
Saltonstall & Stevenson, 2007; Price et al,, 2014;
Mariana & Jacques, 2015). Két qua x ly ham
lwgng ctia nwéce truede va sau xir ly ctia TKN (total
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Kieldalh nitrogen), N-NHJ, (N-NO3 +N-NO3) cla
tai trong 1 dwgrc trinh bay trong Hinh 4.

Ham lwgng TKN, N-NH7 cia nwéc dau vao
theo thw tw 1a 50,4+12,2; 29,8+2,7 mg/L; N-NO;
va N-NO3 lan lwot 1a 0,01 va 0,08 mg/L. Cac ham
lwong N-NO3; va N-NO3 & dau vao c6 gia tri khong
dang ké. Sau xtt Iy, ham lwong ciia TKN va N-NH 7
& 16 d6i chirng 1a 19,442,9 va 14,2+2,6 mg/L, doi
chiéu véi nghiém thic trong Siy 1a 11,916 va
9,2+6,1 mg/L. Trai véi sy suy giam ctiia TKN va N-
NHj, da c6 sw gia ting dang ké clia ctia ham lwong

N-NO3 va N-NO3 trong ca 16 doi chirng va trong
Say: 0,35 mg/L N-NO3; 11,3 mg/L N-NO3 &16 doi
chirng va 0,19 mg/L N-NO3 10,49 mg/L N-NO3 &
16 trong Sdy. Tl nhitng két qua trén, Hinh 5 cho
thdy hiéu qua xt ly TKN va N-NH] trong 16 ddi
chirmg dat 6013 va 52+10%. Trai lai, nghiém
thirc trong Say dat hiéu qua xt 1y TKN va N-NH;
& mirc 74417 va 68,4+21%. Twong tu, kha nang
xtr Iy chit dinh dwéng dwdi dang TN dworc thé hién
véi gia tri trung binh 65+92% (Tanner, 1996).

Bdng 2. Phwong phdp phdn tich chdt lwong nwérc.

TT Chi tiéu Phwong phap Ghi chu Tiéu chuin

1 TKN Chung cét Chuin do TCVN 6638-2000
2 N-NH} Chung cat Chuin do TCVN 5988-1995
3 N-NO3 So mau Phan rng diazo héa TCVN 6180-1996
4 N-NO3 So mau Phan rng diazo héa TCVN 6178-1996
5 P tong So mau Spectrophotometer APHA 4500-P:2005
6 P03~ So mau Spectrophotometer TCVN 6202-1996
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Hinh 4. Ham lwong TKN, N-NHJ, (N-N 05 +N-N O3 ) truéc va sau xir ly trong thi nghiém T1. (C:
ddi chirng khéng trong cdy; S: nghiém thitc trong Sdy).

%
100 _4' oc1

80

60

40

20

o

N - NH4

Hinh 5. Hiéu qud xtt Iy (%) TKN va N-N H} trong thi nghiém T1. (C: doi chitng khdng trong cdy;
S: nghiém thirc trong Sdy).
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Lién quan dén két qua xi& ly TP (total
phosphorus) va PO3~, Hinh 6 cho thdy cidc ham
lwong triére va sau xix ly ctia TP va PO3™ trong thi
nghiém T1. Ham lwong TP va PO3™ truéc xt 1y
twong ngla 1,13 + 0,39 va 0,06 + 0,02 mg/L. Sau
xr ly, da cé sy suy gidm cac ham lwgng nay trong
ca d6i ching va thi nghiém. Ham lwgng TP va
PO}~ & 16 d6i chirng 1a 0,08+0,04 va 0,02+0,01
mg/L, va trong nghiém thirc thi nghiém Ia
0,05+0,01 va 0,03+0,01 mg/L. Hiéu qua xtr ly TP
vaP0 - twong g trong 16 déi chirmgla 93,4+1,8
va 61,6+£29,2%; trong nghiém thitrc thi nghiém la
95,4+1,5 va 54,4+8,5%. So sanh két qua nghién
clru clia tac gia Tanner (1996) cho thay kha nang
xt ly TP dat kha cao véi khodng trung binh dao
dong tlr 79+93%. Mariana & Jacques (2015) ciing
chi ra rang mé hinh dit ngap nuwéc kién tao c6 kha
nang hip thu TP rit cao, (rng véi hiéu suit 90%.

Xem xét trong thi nghiém, cAc ham lwong sau
xtt Iy ciia N- NHJ, N-NO3, N- NO; va PO3~- kha
thap va dic biét dat tiéu chuan vé PO3~ ciing nhw
xap xi dat véi ham lwong N-NO3 (11 va 10,5
mg/L). Pdi véi cac mubi dinh dwdng nitrogen va
phosphorus, & cd doi chirng va thi nghiém, hiéu
qua xtt Iy TKN va N- NH dat 70%; TP 12 90% va
P03~ 1a 60%. C4c hiéu qua xt ly nitrogen va
phosphorus & 16 thi nghiém c6 trong ciy cho thiy
céc gia tri trung binh 1é6m hon 16 d6i chirng khong
tréng ciy. Piéu nay twong tuw két qua nghién ctru
clia Brix & Arias (2005) da tong két bang hé thong
wetland dong chdy thidng ding va Sdy tai Pan
Mach véi hiéu qua xtr Iy N- NH 13 78%, TKN la
43% va TP la 25%. Twong tuw, Puigagut et al.
(2007) ciing cho thdy rang hiéu qua xt ly TP va
TKN lan lwgt 40+50% doi voi xi Iy nwdre thai
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sinh hoat. Ngoai sw hdp thu cta ciy thiy sinh, hiéu
qua xtr Iy nitrogen va orthophosphate & hé thong
wetland con dwoc xem la két qua hoat ddng ctia vi
sinh vat (Kadlec & Knight, 1996). Viéc xtr ly cac
dang phosphorus con do sy hip phu va ling tia
khi chdng tiép xtc v&i cac vat liéu loc (Kadlec &
Knight, 1996; Yang et al, 2001). Ngoai ra, nhém
nghién ctru Prochaska et al., (2007) & Hy Lap ciing
da chi ra hiéu qua xtr Iy PO3~ 1én dén 60%.

3.2. Hiéu quad xir Iy mé hinh dong chdy thang
divrng vdi tdi trong 1500ml/phiit/mz2 (T2)

Trong md hinh dong chay thang dirng véi tai
trong 1500ml/phit/m2, sy bién do6i cic ham
lwgng ctia TKN, N-NH} va (N-NO3 +N-NO3) & dau
vao va dau ra cda thi nghiém (Tai trong 2) dwoc
trinh bay & Hinh 7.

Ham lwong N-NH7 va N-NO3 dau vao cao da
dwoc gidm xudng dang ké sau qua trinh hap thu va
xtr ly bang c6 Say (Mariana & Jacques, 2015). Gia
tri trung binh cia TKN, N-NH} va (N-NO3 + N-
NO3) & dau vao trong thi nghiém tai trong 2 cho
ca doi chirng va nghiém thic thi nghiém lan lwot
1a27,8+0,1,18,2+0,5 va 0,15+0,1 mg/L. Tai dau ra
& 16 d6i chirng cac gia tri ciia TKN, N-NHJ va (N-
NO3 +N-NO3) lan lwot la 14,4+0,9; 12,3+2,4 va
11,4+1,2 mg/L; trong d6, N-NO3 trng v&i 11,3+1,6
mg/L. Cac gia tri twong tw [an lwgt ¢16 thi nghiém
la 10,304 mg/L; 9,1#3,1 mg/L va 14,2¢35
mg/L; trong d6, N-NO3 la 13,7+3,4 mg/L. Ngoai
ra, Hinh 8 cho thdy hiéu qua xtr Iy TKN va N-NH}
cua 16 thi nghiém so v&i ddi chirng. C6 thé thay,
hiéu qua xtr ly cac chat 6 nhiém c6 mdi lién hé véi
mat do thuc vat duoc bo tri (Ibekwe et al., 2007).
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Hinh 6. Ham luong TP, PO~ trwéc va sau xit Iy trong thi nghiém T1. (C: déi chiing khéng trong
cdy; S: nghiém thirc trong Sdy).
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Hinh 7. Ham lwong TKN, N-NHJ, (N-N 05 +N-N O3 ) truéc va sau xir ly trong thi nghiém T2. (C: d6i
chitng khéng trong cdy; S: nghiém thikc trong Sdy).
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Hinh 8. Hiéu qud xtt Iy (%) TKN va N-NH} trong thi nghiém T2. (C: déi chirng khéng trong cdy; S:
nghiém thirc trong Say).

Nhin chung, viéc lya chon thi nghiém véi cac
mat do hé thuc vat tly thudc vao dic diém tinh
chat nwérc nhiém ban va muc dich ctia nghién ctru.
S4y co6 thé dwoc lwa chon véi mat do 8 ciy/m?
(Milani & Toscano, 2013) hay nham khao sat anh
hwdng cta Sy doi vdi qua trinh 6n dinh nwére thai
sau xt ly dwoc bé tri véi mat dé tir 20+40 ciy/m?2
(Kumari & Tripathi, 2015). Trong mot nghién ctru
khéc tai Viét Nam, irng dung xtr Iy nwéc thai bang
Say da s dung mat do twong dwong 20 cay/mz.
Két qua dat dwoc mirc x ly tot nhat doi véi N-
NH}, P- PO~ Ian lwgt 12 60,5% va 47,6% (Thai
Van Anh & Lé Thi CAm Chi, 2016).

Sw van chuyén va ting cwong ham lwong
oxygen dén hé ré clia Sy va qua dé thic ddy loai
bé thanh phin nitrogen (Tulbure et al, 2012).
Hiéu qua xtt ly TKN trong nghiém thirc trong Sy
dat ngudng 63+2% va 50,4+16% doi voi N-NH .
Trong khi d6, cac gia tri twong ng trong 16 doi
chirng 1a 48+3% va 32,5+11%. Qua do, da ghi

nhin dwoc sw bién dong 16n trong hiéu qua xi ly
N-NH} trong ca16 ddi chirng va thi nghiém. Ban vé
qua trinh xtr Iy nitrogen hitu co, c6 hai con dwong
dé xtr ly nitrogen hitu co trong thién nhién. Thr
nhat, qua trinh nitrat héa (nitrification) véi san
pham cuéi cung 1a N-NO3 va thi hai 1a qua trinh
kht¥ nitrat héa (denitrification) véi san phdm cu6i
cung la khi N2. C4 hai qua trinh déu dworc thuc hién
chti yéu bai vi sinh vat. Qua trinh nitrat héa véi sw
tham gia cia Nitrosomonas (bién d6i NHF >NO03)
va Nitrobacter (bién d6i NO; 2 NO3) nhu la cac
dai dién chinh. Qua trinh khi¥ nitrat héa dwoc thuc
hién véi sy tham gia clia cic quén thé cda vi sinh
vat. Sw khac biét gitra hai qua trinh 1a diéu kién
oxygen hoda tan trong méi tredng. Qua trinh nitrat
hoéa xay ra trong diéu kién cé oxygen. Vi viy, san
phdm cta qua trinh nitrat héa 1a cic mudi hop
chat NOx-N bi oxi héa (tiéu biéu 1a N- NO3 va N-
NO3), va san phidm clia qua trinh phan nitrat héa
14 N; sé bay tr¢ lai khi quyén.
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Dai véi két qua xr Iy ham lwong cia TP va
PO3~ truwéc va sau xtr ly cla thi nghiém véi tai
trong 2 dwgrc trinh bay trong Hinh 9. Ham lwgng
TP va PO3~ & dau vao clia thi nghiém hién dién &
cac nong d6 rat thip, lan lwot la 1,54+0,8 va
0,19+0,07 mg/L. Tai diu ra, & 16 déi chirng ham
lwong ctia TP 1 1,48+0,08 mg/L va cta PO3™ 1a
0,05+0,02 mg/L; doi chiéu véi 16 thi nghiém la
1,21+0,48 va 0,07+0,02 mg/L.

Cac két qua vé hiéu qua xtr ly TP va P03~
dwoc trinh bay chi tiét trong Hinh 10. Tai 16 déi
chitng, hiéu qua xtt Iy ctia TP 1a 5,5+4,7% va P03~
1a 75+6%. Trong khi do, hiéu qua xt 1y trong 16 thi
nghiém cho TP 1a 20+7% va déi véi PO~ 1a
61+25%.

Twong tw trong thi nghiém tai trong 1, két qua
& tai trong 2 véi cac ham lwong kha thip sau xt ly
vé N-NHJ; N-NO3; N-NO3; va PO3~. Dic biét, con
cho thay sw phu hop va dat quy chuin chit lwong
nuwéc twdi tidu véi cac tiéu chi N-NO3 va PO3 ™.
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C6 thé thiy, hé thdng wetland v&i dong chay dirng
thich hop cho qua trinh nitrat héa (Arias et al,
2001; Prochaska etal., 2007) nh¢ vao ché do thuy
lwc ludn sdn sang mang oxy hoa tan vao hé théng
(Kadlec & Wallace, 2009). Vi vay, ham lwong nitrit
va nitrat & dau vao trudc xtr ly la khong dang ké,
chi dao dong 0,01+0,05 mg/L cho nitrit va
0,03+0,08 mg/L cho nitrat & cac thi nghiém nhung
da ting dang ké sau qua trinh xtt ly. Diéu nay phan
anh da c6 suw chuyén héa manh tir TKN sang nitrat
trong hé thong. Két qua trong cic céng trinh xtr ly
nwéc thai sinh hoat bang hé thdng dong chay dimg
cta Brix & Arias (2005), Prochaska et al. (2007)
cling nhan dinh twong tw, véi ham lwong dau vao
cla nitrit va nitrat la thip nhung c6 sw thay doi
ham lwong dau ra.

3.3. So sanh hiéu qua xir ly cua cdc Tdi trong 1
(T1) va Tdi trong 2 (T2)

mg/L
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Hinh 9. Ham luong TP, PO}~ trwéc va sau xir ly trong thi nghiém T2. (C: d6i chitng khéng trong cdy; S:
nghiém thirc trong Say).
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Hinh 10. Hiéu quad xt Iy (%) TP, PO}~ trong thi nghiém T2. (C: d6i chitrng khéng trong cdy; S: nghiém
thirc trong Sdy).
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Bang 3 trinh bay két qua so sanh hiéu qua x
1y cac chit 6 nhiém & cAc tai trong khac nhau. Déi
vGi tong P, c6 suw khac biét c6 y nghia théng ké
(pane < 0,05) gitra hai tai trong va gitra doi chirng
va thi nghiém cuda tai trong 2. Khong c6 sy khac
biét thong ké giira d6i chirng va thi nghiém & tai
trong 1. P8i véi PO3~, khong c6 sw khac biét c6 y
nghia thong ké gitra hai tai trong. Riéng doi v&i
TKN va N-NH}, ca hai chi tiéu cho thiy c6 sw khac
biét c6 y nghia théng ké gitra thi nghiém trong Say
cuia tai trong 1 va d6i chirtng khong tréng ciy cia
tai trong 2 (pvawe < 0,05). V& ham lwong (N-
NO3 +N-NO3) sau xtr ly, c6 sw khac biét c6 y nghia
thong ké gitra hai tai trong (ANOVA, pvaiwe < 0,05).
Tuy nhién, sy so sanh trong ciing mét tai trong cho
thay khong cé sw khac biét c6 y nghia théng ké
gitra d6i chirng va thi nghiém & tai trong 1 (LSD,
Pvaie >0,05), trong khi dé lai cé sw khac biét c6 y
nghia thong ké gitra d6i chirng va thi nghiém & tai
trong 2 (LSD, pvaive < 0,05).

Co thé thay két qua x Iy cda tai trong 1 tét
hon két qua ctia tai trong 2. Hiéu qua xtr Iy cac chit
gay 6 nhiém cda tai trong 1 cao hon tai trong 2.
Viéc so sanh két qua xt Iy gitra hai tai trong 1 va 2
da nhan thdy rang ludn c6 swkhac biét gitra chiing;
két qua xtt Iy hau hét cac chit giy 6 nhiém clia tai
trong 1 déu thip hon tai trong 2. Piéu nay dwoc ly
giai béi tai trong 2 1ém hon nén dan dén thoi gian
tiép xuc thap cla cAc chat gdy 6 nhiém véi cac tac
nhan xtr Iy nhuw mang sinh hoc, hé thdng ré, vatliéu
loc,... Mat khac, qua trinh x ly nitrogen va
phosphorus trong hé thong wetland c6 phan déng
g6op 1om tir sw hap thu chia ciy trong trong hé thong
(He & Mankin, 2002). Do d6, sy khong khac biét vé
thong ké cta hiéu qua xir ly nitrogen va
phosphorus cé thé l1a do do tudi ciia cy trong thi
nghiém. Vi d6 tudi cdy con han ché (5 thang tudi),
ching chwa dua 16m thiét1ap kha nang hap thu phin
lé6n chat dinh dwong cling nhw hinh thanh hé
théng mang sinh hoc 16n hon dé tao ra khac biét

thong ké rd rang so véi doi chirng khong trong
ciy. Hiéu qua x ly trong 16 doi chimg va thi
nghiém dwong nhw chi yéu nhé mang sinh hoc
dwoc hinh thanh & caclép vatliéu loc c6 do day va
kich c& twong tw nhau trong ca déi chirng va thi
nghiém. Verhoeven & Meuleman (1999), Kadlec &
Knight (1996), Prochaska et al,, (2007) cling da
ghi nhin rang tudi ctia hé théng c6 tic ddng ratléon
dén hiéu qua xtr Iy ctia nd. That vay, tudi ciy cang
cao thi hé théng ré cang phat trién va cé thé lam
gia tang thoi gian lwu nwée va lam gia tang hiéu
qua xt Iy (Suliman et al., 2006).

Nhuw vay, nghiém thirc (Tai trong 1+S1) l1a dai
dién sw 16m hon vé lwong tidc nhian (mang sinh hoc
+ hé thong ré cay) 1an thoi gian tiép xtc (Tai trong
1), trong khi nghiém thirc (Tai trong 2 + C2) lai dai
dién cho sw nho hon vé lwgng tadc nhan (chi c6
mang sinh hoc) va thoi gian tiép xuc (Tai trong 2).
Vi vy, ngoai trir hiéu qua xir 1y PO3~, hiéu qua xir
ly cac chi tiéu con lai déu khac biét c6 y nghia
thong ké (puane < 0,05) giita cac nghiém thirc. Hiéu
qua xtr ly PO3~ khong khac biét c6 thé do ham
lwong dau vao kha thap va do dé dé bi loai trir
twong tw nhau bai tac dong hap phu téi thi€u cta
khoang liéu trong cac nghiém thirc. Prochaska et
al,, (2007) ciing da nhan thay ham lwong PO3~ &
dau vao thap sé dé dat hiéu qua xtr 1y cao va co ché
chti yéu loai bé PO3~ & nhitng ham lwong thap do
sw hap phu ctia khoang liéu tir vat liéu loc.

4. Kétluan

Két qua nghién ctru cho thay tai trong 500
mL/phtt/m2 cho két qua tét hon tai trong 1500
mL/phit/mz2, dic biét & thi nghiém cé trong Say.
Theo dé, hiéu qua xir Iy TP dat 95%; PO}~ dat
54%; TKN dat 74%; va N-NH7 dat 68%. Két qua
xtr ly ctia hai thi nghiém dat mét so tiéu chuln gidi
han vé chat lvgng nwéc twdi tiéu theo quy chuin
quéc gia QCVN 08-MT : 2015/BTNMT (Cét B1).

Bdng 3. So sdnh hiéu qud xtr ly ngudn nwéc mdt bi 6 nhiém gitva hai tdi trong thily luc.

A, Thong s6 chat lwong nwéc
Hieu qud (%) P tong P03~ TKN N-NH}
Tai trong 1 C1 93,4+1.8s 61,6+ 29k 59,6 £13Im 52,0 £ 9,9 no
j S1 954+15¢ 544 +8,6k 73,717 m 68,35+ 21,20
Tai trong 2 C2 55%4,7h 748+ 56k 48,1+ 2,7! 325+x111n
) S2 195731 60,6 + 24,5k 62,9+18Im 50,4 + 15,80

Chu thich: C - d6i chirng khong trong ciy; S: nghiém thirc trong Say. Cac gia tri trong cung cot chi can ¢
mot 1 mAu ti giéng nhau sé& khdng khic nhau cd y nghia vé thong ké (pvaie >0,05).
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Tuy nhién, han ché ctia nghién ciru chi méi
dirng lai & quy mo phong thi nghiém. Do d6, trong
twong lai can tién hanh thi diém &ng dung xtr ly
cac chit 6 nhiém véi quy mo trong diéu kién moi
trwong thue dia. Diém noi bat cia nghién ctru da
xac dinh ti trong thich hop nham xir ly nwéc mat
bi 6 nhiém phuc vu canh tic néng nghiép than
thién mdi trweomng bang cong nghé wetland dong
chay dirng. Khong nhitng vay, viéc xi¥ Iy nitrogen
va phosphorus chi ra sw dong gop ro rét ciia thuc
vét thay sinh trong hé thong. Qué trinh lwa chon
nghién ctru xt¥ Iy nguén nwéc mat bi 6 nhiém bang
céng nghé dat ngip nwdc kién tao phuc vu twdi
tiéu nong nghiép tai huyén Thudn An, tinh Binh
Dwong sé gop phan phéat trién bén virng nong
nghiép dia phwong.
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ABSTRACT

Assessment of removal efficiency of the nutrient-contaminated water
by common reed (Phragmites australis)

Ky Minh Nguyen 1, Manh Cong Nguyen 2, Hung Quang Tri Nguyen 1, Minh Van Phan 2, Son Thai
Phan 2

1 Faculty of Environment and Natural Resources, Nong Lam University - Ho Chi Minh City, Vietnam
2 Research Center for Environmental Technology and Natural Resource Management, Nong Lam University
- Ho Chi Minh City, Vietnam

The studying objectives aimed to determined the nutrients removal ability from contaminated
surface water by constructed wetland technology for agricultural irrigation. The researching model was
set up with two hydraulic loadings of 500 mL/min/m2 (T1) and 1500 mL/min/m?2 (T2) to compare the
nutrients treatment efficiency by common reed (Phragmites australis). Post-treatment results at loadings
1 and 2 were quite low in the levels of N-NH}; N-NO3; N-NO3; and PO3". In particular, the studying
results of loading 1 was greater than the Loading 2 and there was a significant difference (pvaue <0.05). In
loading 1, the nutrients removal efficiency were 95% (TP); 54% (PO3™); 74% (TKN); and 68% (N-NH}),
respectively. Therefore, the studying model showed the compatibility with the environmentally friendly
trend and meeting the demand for sustainable development.



