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HIEU QUA XU LY NUOC THAI SINH HOAT
CUA HE THONG PAT NGAP NUOC KIEN TAO BANG CAY RAU NGHE

Effects of using constructed wetlands based on Persicaria attenuata Subsp.Pulchra (Blume.)
K.L.Wilson in domestic wastewater treatment

Bui Trung Kha'
Tém tit

Bai viét mé td tam quan trong cia viéc sir dung hé thong bdi loc trong Nghé qui mé nhé véi két qua
la chat leong nude thai dau ra c¢é chat heong tot. Hé thong dat ngdp mede kién tao ¢é dong chay ngam
trong Nghé duwoc xdy dung tai Truong Pai hoc Pong Théap. Hé thong dwoc van hanh véi mike tai nap
thiyy lue la 60 lit/m*/ngay. Kha ning xi 1y @6 duc, DO (oxy hoa tan), nhu cau oxy sinh hoc (BODS), lin
tong (TP), tong dam Kjeldahl (TN) la rat hiéu qua hiéu sudt xir Iy trung binh tuwong img 94%, 86%, 80%,
88% va 94%. Két qud cho thdy bang cach sir dung hé thong dat ngdp mwdc nhan tao nay trong viéc xir
Iy muede thai sinh hoat la phwong phdp kha thi va chdt heong nwde thai dau ra ciia hé thong ¢ mirc HLR
60 lit/m*/ngay la rat cao.

Tir khéa: dat ngap nudéc kién tao, hiéu suat xir Iy, nuoc thai sinh hoat.

Abstract

The paper describes the importance of small-scale domestic wastewater treatment using ““Persicaria
attenuata Subsp.Pulchra (Blume.) K.L.Wilson bed” system, which provides good quality of effluent
discharge. A flow of groundwater of constructed wetlands (WCs) planted with Persicaria attenuata
Subsp.Pulchra (Blume.)K.L.Wilson is built in Dong Thap University. The system is operated with a
hydraulic loading rate (HLR) of 62 liters/m*/d. The removal of turbidity, DO, BODS5, TP, TKN, is efficient
with mean removal rates of about 94%, 86%, 80%, 88% and 94%. The result indicated that using CWs
for domestic wastewater treatment is viable and the effluent quality at HLR of 60 liters/m?/d is very high.

Keywords: constructed wetlands, removal efficiency, domestic wastewater.

1. Giéi thiéu

Hién nay, c6 rat nhi€u cong ngh¢ xtr ly nudc

nghién ctru rau Nghé trong hé thong dat ngap nudc
de xu ly nudc thai sinh hoat 1a can thiét. Nghién

thai dugc ap dung va nghién ctu trén thé gidi va
Viét Nam, dac biét l1a xtr Iy nudce thai béng thue vat
dat ngap nudc 1a mot trong nhing phuong phap
dugc nghién ciru rat manh mé trong nhimg nam
gén day nhu Say, Bdn bdn, Luc binh,.. .(Kadlec R.
H. 2000) da dugc nghién ciru trén thé gidi. O Viét
Nam, gan day ciing c6 nhiéu nghién ctru sir dung
thuc vat thily sinh trong xir Iy nudc thai tir nhiéu
ngudn khac nhau nhu Dién thanh, Thau dau, Say,
Cé voi (Nguyén Xuan Loc 2008). Cac nghién ctru
trén budc dau di cho thiy nhiing loai thily sinh
thuc vat co kha nang xir Iy chat hitu co trong nudc
kha cao va tang sinh khi rat nhanh.

Trong rat nhiéu thyc vat thity sinh thi rau Nghé
la mot trong nhitng loai cay hoang dai hién di¢n
rong khép trong ty nhién ¢ Pdng bang Séng Ciru
Long (Pham Hoang Ho 1999). Rau Nghé 14 loai
cay dé phat trién va c6 nhiéu loi ich trong cudc
séng nhu cho gia stc an, lam thubc, chat dét,...
Tuy nhién, hién nay, tinh hi€u qua trong x1r Iy nuéc
thai sinh hoat van chua dugc nghién ctru. Vi vay,

! Thac si, Khoa Tai nguyén va Méi trieong, Trrong PH Pong Thap

clru nay nham gép phan vao viéc han ché 6 nhiém
va bao vé moi truong nudc hudng dén su phat trién
bén viing. Xuat phat nhu cau do, ching toi tién
hanh nghién ctru dé tai “Hiéu qua xir ly nwée thai
sinh hoat bang cdy Rau Nghé”.

2. Phwong phap nghién ciru

2.1. Dia diém va thoi gian nghién ctru

- Dia diém: Thi nghiém dugc b tri tai Ky tac
xa sinh vién Truong Pai hoc Dong Thap.

- Thoi gian: nghién ctru dugc thuc hién tir thang
06/2010 dén thang 09/2010.

2.2. M td Rau Nghé
Pic diém

Ho Rau ram — Polygonaceae, cay thao song dai,
hoan toan phu diy 16ng sat day ddc. Than to, rong
dén 1,5 cm va c6 ranh doc. La hinh ngon gido dai,
thon hep & hai dau c6 cuéng ngén. Phién 1a day 16ng
trang tring. Be chia dai bang long, day long, c6
soc doc. Hoa tap hop thanh bong 6 ngon, don hay
thanh d6i, day dac, gdm nhiéu hoa mau trang. Qua
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bé, hinh ling kinh, nhin va bong, 16i ca hai mit.
Phén b6

- Ving dit 4m thap

- Cac vung nudc nong

Hinh 1. Rau Nghé

2.3. B6 tri thi nghi¢m

Thi nghiém dugc bo tri theo ki€u hoan toan
ngau nhién véi 2 nghiém thirc, mdi nghiém thirc
duogc 1ap lai 3 lan, 2 nghiém thtac do6 la:

+ Nghiém thtic co tréng cay + vat liéu loc, va

+ Nghiém thuc véat liéu loc khong tréng cay
(nghiém thtrc do6i chung).

Loai cay dugc st dung trong thi nghiém la rau
Nghé, mbi cay duoc bb tri trong cach nhau 10 cm.
2.4. M6 ta hé thong

Hé thong duoc thiét ké kiéu chay ngam theo
phuong ngang gom 6 rianh duoc xay dung bang xi
mang voi dién tich 0,3m x 5m va d6 sau la 0,4m.
Céc ranh nay duoc 16t bang nylong dé chong tham.
Hé théng dau vao va dau ra co gin dng nhua 6 =
100mm véi van nhya = 21mm dé diéu chinh luu
luong nap. PO nghiéng cta hé thong 1a 5% (mot
phia cao 0,25m so v6i mat dét). Vat liéu loc duoc
chon la cat va da xay dung (dé loai 1cm x 2cm). Ba
xay dung duogc bd tri & doan dau va cudi mdi ranh
bétong (mSi doan 0,5m), doan gitra dugc b tri cat
xay dung. Nudc thai dau vao duoc 1y sau ham tir
hoai ctia Ky tic x4 Trudng Pai hoc Pong Thap.

Téng s6 ranh x4y dyng: 3 x 2 = 6 ranh

N

: N\ Davi W ]— Daun
E;;' — W ——
Bon chifa e

Hinh 2. So db bé tri thi nghiém

Ghi chii: N1, N2, N3: Nghiém thirc trong nghé + vit
liéu loc.
D1, D2, DB3: nghiém thurc dvi chung chi co vat liéu loc
2.5. Phuong phip thu miu

Thu miu: thu nuée thai ¢ dau vao va dau ra
cua hé théng dugc chia lam 3 dot, mdi dot cach
nhau 30 ngay (dugc tinh tir ngay bét dau van hanh
hé théng). Mau nudc thai dugc thu & hdm tu hoai
(trude khi vao hé thdng) va sau hé thong.

Cac chiq tiéu ’ph?u} tich’: pH, EC, DO, BOD,,
dd duc, N tong so, P tong so.

Phwong phap phéan tich

Céc chi tiéu pH, EC, DO x4c dinh bing cic may
do cﬁn} tay ngay tai khu thi nghiém; BOD, xac
dinh bang phuong phap sensor vdi ti am ¢ 20°C,
N tong s6 (TN) phuong phap Kjeldahl; P tong s6
(TP) dung K,S,0, dé vo co mau, chuyén tét ca cac
dang photpho vé dang orthophotphat, sau d6 dugc
xéc dinh bing phuong phap Molybden blue.

2.6. Hiéu suit xir Iy
Hiéu suat xir 1y (%) dugc tinh theo cong thic:

Nude thar dau vao — nwde thai dao 1a
Nude thar dau vao

X 100%

2.7. Phén tich va xir Iy s6 li¢u

Tt ca s6 liéu chét luong nudc duoc thu thap va
tinh gia tri trung binh va d¢ léch chuén cho ting
nghiém thirc bang phian mém Excel. So sanh trung
binh hi¢u suét giira hai nghiém thtrc theo phwong
phap kiém dinh T-test bang phan mém théng ké
SPSS 13.0.

3. Két qua va thao ludn
3.1. Nong d¢ H' (pH), EC, P duc, DO

Két qua khao sat cho thdy, nong do cac chit 6
nhi&m trong nude thai sau him ty hoai ciia khu vuc
nghién ctru kha cao. Ham luvgng BOD, TN, TP lﬁp
luot 1a 73,84 mg/1, 103 mg/l va 18,74 mg/1. Cac két
qua khao sat ciing cho thay khi so sanh nudc thai
sau him tu hoai voi quy chudn QCVN 14:2008/
BTNMT & cot B (gia trj ti da ciia nude thai sinh
hoat khi thai vao ngudn nudc khong dung cho muc
dich cap nudc sinh hoat cta B,OD5 1’2‘1 50mg/l). Gia
tri pH cua nudc thai sau hé thong doi ching (7,32)
va nudc thai sau hé théng vat liéu loc co trc“mg rau
Nghé (7,4) déu thip hon so véi nudc thai chua xir
1y (7,62). San pham cta qué trinh phan hity sinh
hoc chit hitu co trong diéu kién hiém khi trong hé
thdng chay ngam ddng thoi qua trinh nitrate hoa
xay ra trong hé thong thong qua nong do NH4-N
giam trong nudc thai du ra 1a nhitng nguyén nhan
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lam cho gia tri pH trong nudc thai dau ra thap hon
so voi dau vao (Vymazal et al. 1998).

Déi v6i d6 dan dién (EC), cac mudi hoa tan c6
thé bi gitr lai bﬁng co ché hép phu bé mit, hodc do
cdy va vi sinh vat hap thu lam cho EC giam trong
nudce thai du ra & ca hai nghiém thirc. Méc du ca
hai hé thong nay c6 su khac biét ¥ nghia ¢ mirc 5%
Vi cac gid tri trude khi vao hé thong, sau hé thong
d6i chimg va sau hé thong trong Nghé twong tmg 14
1,45, 1,01 va 1,02. Nhung nhin chung, ching déu
c6 hiéu suat xir 1y 1an luot 1a 30,34% & hé thong
d6i chimg va 29,36% hé thong c6 trong rau Nghé.

Két qua do duc duogc trinh bay trong bang 1
Bing I: Gid tri dp duc va hiéu sudt xir Iy ciia Nghé

Gia tri do duc (NTU)
Nudc thai + vat

Nude thai Nudce thar + .,

chua xur Iy vat liéu loc liu loct rau
y 3 v Y Nghé

95,39 £3,22a 6,68 £0,62b 5,82 +0,59b

Gid tri trung binh + St.E; cdc chir giong nhau
trong cung mot hang khong khac biét y nghia o
p<0,05
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Gia tri d§ duc duoc trinh bay trong bang 1 cho
thdy: nudc thai sau nghiém thirc ddi chimg va
nude thai sau nghiém thirc dwoc trong rau Nghé
thap hon gié tri d duc cta nude thai chua duge xir
1y va c6 su khac biét & mirc ¥ nghia 5%. Hiéu suit
xtr 1y ctia nghiém thire trong Ngh& 94%. Qua trinh
nay xay ra do hién tuong dao thé trén bé mit vat
lidu loc xay ra lién tyc vi thé theo thoi gian lyc hap
phu s& giam dan va co thé anh huong dén hidu qua
xtr Iy d6 duc clia nuréc thai theo thoi gian (Nguyén
Thi Thu Thiy 2003). O nudc thai dau ra sau hé
théng vat liéu loc duoc tréng rau Nghé, gia tri do
duc giam xuéng 80 vo1 do duc nudce thai chua duoc
xtr 1y va d6 duc nude thai sau vat liéu loc. Diéu nay
c6 thé duoge giai thich la do ngoai co ché loc vat
ly nhu hé thong ddi ching thi ¢ hé thong vat ligu
loc ¢6 trong rau Ngh& con c6 thém vai tro loc sinh
hoc tir rau Ngh&. O day ré thyc vat da tham gia vao
vai trd hép thu cac hat keo va cac chat ran lo limg
trong nudc, gop phan lam giam do duc trong nudc
thai (Brix H. 2003).

Dbi véi DO, duge trinh bay trong bang 2.

Bdng 2: Gia tri DO ciia thi nghiém

Gia tri DO (mg/1) Hiéu suat xur 1y so véi nudc thai (%)
. VA p o
Nuéc thai chua  Nuowe thai +vat L uoC hai® vat Nude thai +vat ligy T uoC thai
it 19 licu loc liéu loc + Rau loc vat liéu loc +
Y T Nghé ' rau Nghé
0,81 +0,15a 3,95+ 0,14b 5,80 +0,08¢c 79,50 86,03

Gid tri trung binh + St.E; cac chir giong nhau trong ciing mot hang khong khac biét y nghia o p<0,05

Qua bang 2 nhan thay nudc thai dau vao c6 gia
tri DO 12 0,81 mg/l chiing té nuGce thai bi 6 nhiém
hitu co kha nang, két qua nay con dugc biéu thi
qua ham lugng BOD; la 73,84 mg/l. Ham lugng
oxy hoa tan trong nudc thai chua xur Iy ¢6 su khac
biét thong ké murc ¥ nghia 5% so voi nudc thai sau
khi qua hé théng loc d6i chimg va hé thong loc c6
trong rau Ngh&. Nudc thai sau hé thdng loc co su
gia ting DO so v&i nude thai chua xir 1y 13 4,8 1an.
Nguyén nhén 1a do sy xadm nhap oxy tur khong khi
bén trén qua cac khe hé cua vat li¢u loc khuéch tan

oxy vao nudc. Thém vao dé, cac chat hitu co co
kich thudc 16n, cac chit lo ll"mg va keo s€ bi gilr
lai & lorp trén cung. Nhitng chat nay tao thanh 16p
mang gém vo s vi sinh vat ¢6 kha ning héap thu
va oxy hoa cac chit hitu co trong nudc thai (Tran
birc Ha 2002).

3.2. Gia tri BOD_, TN, TP

Nhin chung BOD, ¢6 khuynh huéng giam dan
0 hai nghiém thurc, duoc trinh bay ¢ bang 3.

Bang 3: Gia tri BOD  trong thi nghi¢m

Gia tri BOD, (mg/l)

Hiéu sut xur 1y so voi nude thai (%)

Nudc thai + vat
liéu loc

Nudce thai chua n
liéu loc + rau

xwly Nghé

Nudc thai + vat

Nudce thai + vat liéu
loc + rau Nghé

Nudc thai + vat
liéu loc

73.84+201a 2024 + 0,84b

14,96 + 0,55¢

72,58 79,74

Gid tri trung binh = St.E; cac chir giong nhau trong cung mot hang khong khac biét)f nghia o p<0,05

Nong d BOD , trong nudce thai sau hé thong d6i
chung va nghlem thirc trong Nghé giam rat nhiéu
s0 v6i nudc thai ddu vao va khi so sainh QCVN 14:
2008/BTNMT thi dat quy chuan loai A (cot A quy

dinh BOD, (ZOOC) c6 gia tri ti da 1a 30 mg/l). O
day ciing cho thdy co su khac biét y nghia 5% lan
nhau cta nude thai diu vao, nude thai sau nghiém
thirc d6i chirmg va nude thai sau nghiém thirc trong
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Nghé. Két qua nay ciing dugc ghi nhan tuong ty &
nghién ctru cua (Tuan et al. 2005) hi¢u suat xu 1y
BODS5 71,4%.

Bang 4 dudi cho thiy TP trong nudc thai sau
vat liéu loc ¢o tréng Nghé thép hon nudc thai sau
vat liéu loc 14 2,4 1an (c6 sy khac biét thong ké mirc
¥ nghia 5%). Vi vay, hiéu suat loai bo tong lan cua
nghiém thirc ¢o trong rau Nghé cao hon nghiém
thirc d6i chtmg. Phan tram loai bo TP trong nudc
thai sinh hoat ctia nghiém thirc ¢6 trong rau Nghé
rat cao 88,15% va cao hon & dbi ching 1a 1,23 1an.
Diéu nay khang dinh vai trd ctia rau Nghe da gop
phan cai thlen dang ké chat lugng nude vé thong
s6 1an tong s6 sau khi ra khoi hé thong.

Bdng 4: Gia tri TN va TP dwo'c trinh bay o bdng 4

Hiéu
Thong Nghiém thirc suat
sO xu ly
(%)
N Nudc thai chu’arxfr ly 103,49 +3,54a
Nghiém thuc doi ching 9,65 £ 0,67b 90,63
(mg/l) Nghiém thirc trdng Ngh& 5,97 + 0,24c¢ 94,20
TP Nudc thai chua'xfx ly 18,73 £2,53a
Nghiém thtrc d6i chimg 5,23 +0,41b 72,08
(mg/l) Nghiém thirc tréng Nghd 2,22+ 0,14c 88,15

Céc gia tri TN bang trén cho thiy vai tro cua
thuc vat thuy sinh ma cu thé 1a Ngh& trong hé
théng dét ngdp nudc da tao ra su khac biét vé mat
xtr 1y nuée thai sinh hoat. Phan trim xir 1y tong
dam trong nudc thai cia nghiém thic rau Nghé

cao hon nghiém thirc d6i chimg véi cac gia tri lan
luot 12 90,63% & nghiém thirc d6i chimg va 94,20
& nghiém thic c6 rau Nghé. Qua trinh giam TN
nay duogc goi la qua trinh khoang hoa nitrogen hay
ammoniac hoa va qua trinh nay c6 thé & thé hiéu
khi hay yém khi (Tuan et al. 2008).

4. Két luan va dé xuit y kién
4.1. Két luan

Kha nang xtr Iy TN, TP, BOD,, va cai thi¢én DO
la rat hleu qua ¢ luu luong nap 1a 60 lit/m?* voi
hiéu sudt xir Iy trung binh twong tmg 1a ~94, 88,
~80 va 86%. Hé thong DNN kién tao chay ngam
c¢6 trong Nghé thir nghiém trong nghién ctru nay
cho két qua kha thi trong viéc xir Iy nudc thai sinh
hoat phit hop véi diéu kién Pong bang Séng Ctru
Long. H¢ thong nay c6 chirc ning nhu 1a bé loc
sinh hoc hiéu qua, d& van hanh, d& tén cong bao
tri va cho chat lugng nuéc thai du ra BOD,, pH
dat tiéu chuan cho phép xa thai QCVN 14: 2008/
BTNMT thi dat quy chuén loai A.

4.2. Kién nghij

Can x1r ly nude thai so bo trude khi cho vao
hé théng nham tranh hién tuong nghet hé théng.
Thu hoach Nghé 1a bién phap hitu hiéu loai bo
dinh dudng ra khoi hé thong, dic biét N va P,
cho nén can ¢ nhirng nghién ctu thém vé chu
ky thu hoach cAy Nghé thich hop.
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