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Tém tit

Nghién civu nay da lam rd tiém ndng cia cdc loai cdy thity tric, rau mudng va
khoai nudc trong vmg dung xir Iy mede thai lang nghé san xudt bin Pa Mai. Két qua
cho thdy, mede thai san xudt c¢é gid tri COD cao khéng thudn lgi cho sw sinh trieong
ciia thiee vat. Cdc lodi thuwce vt thich nghi 10t trong méi truong nude thai da qua xir
Iy biogas va co thé sdp xép kha ning chong chiu theo chiéu giam dan nhw sau: Thity
triic > khoai nuée > rau muéng. Hiéu qua xir Iy ciia thity triic ciing vuot tréi hon so
Vi cdc loai con lai véi hiéu sudt xie Iy tir 82,3 - 98,4 %. Rau mudng cé hiéu xudt xir Iy
thép nhdt chi tir 69,3 - 90,4 %. Khoai nwéc xir Iy tot hon rau mudng dang ké tuy nhién
lai thdap hon so véi thuy triie. C6 thé thay thity triic la lodi thie vét phit hop nhdt trong
hé bai loc tréng cdy dé xir Iy nude thai tai lang nghé Pa Mai. Tuy nhién tir két qua thi
nghiém ciing cho thdy khoai nwéc ciing rdt ¢é tiém ning dé g dung trong hé thong
xu ly.

Tir khoa: Thuy triic; Rau mudng; Khoai nude; Nude thai lang nghé bun.

Abstract

Research and assess the potential of plants: Umbrella sedge, water spinach and
taro in wastewater treatment for Da Mai noodle handicraft village, Bac Giang

This study has clarified the potential of umbrella sedge, water spinach and taro
in the wastewater treatment applied to Da Mai noodle handicraft village. The result
shows that the production of wastewater with high COD value was not favorable for
plant growth. The plants were well grown to the wastewater after the biogas process
and their tolerance was in descending order as follows: Umbrella sedge> taro> water
spinach. The treatment efficiency of umbrella sedge was also superior to other species
with the treatment efficiency from 82.3 - 98.4 %. Water spinach has the lowest treatment
efficiency from 69.3 - 90.4 %. Taro is significantly treating better than water spinach,
but lower than umbrella sedge. It can be seen that umbrella sedge is the most suitable
plant species in the constructed wetland for wastewater treatment in Da Mai noodle
handicraft village. However, the results have also shown that taro has great potential
for application in treatment systems.

Keywords: Umbrella sedge; Water spinach; Taro; Noodle handicraft village.
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1. Pit van dé

St dung thuc vat xur 1y 6 nhiém c6
chi phi thip, than thién véi méi truong va
hi€u qua cao. Thuy truc la loai thyc vat
dugc st dung rong rai trong cac hé théng
bai loc trong cdy nhén tao. Rau mudng
cling da dugc nghién ctu tuy nhién chu
yéu dugc st dung trong cac hd thuc vat
nbi. Péi voi cdy khoai nudc, céc tng
dung trong xir Iy nuéc thai van con kha
han ché trong khi tiém ning tng dung
khé cao do loai thuc vat nay phat trién tot
trong cac moi trudng 6 nhiém [1, 2]. Hién
nay chua c6 nghién ciru téng thé nao so
sanh, danh gi4 tiém ning tng dung cia
3 loai thuc vat. D6i v6i nude thai lang
nghé san xuét bin, cac nghién ctu lién
quan lai cang han ché. Thém vao d6, dé
phuc phu tng dung céng nghé vao thuc
tién cac danh gia vé sinh trudng cia thyc
vat trong diéu kién méi truong 4p dung rat
can duoc danh gia.

Trong nghién ctru nay, nhoém tac gia
tién hanh cac nghién ctru thir nghiém kha
nang xu ly nudc thai va kha niang chdng
chiu cia 3 loai thuc vat thuy truc, rau
mudng va khoai nude lang nghé san xut
bun Pa Mai, Bic Giang. Két qua nghién
ctru 1a co sé lva chon thuc vat phu hop
trong xdy dung mo hinh xtr ly thuc té tai
dia phuong.

2. P6i twong va phwong phap
nghién ciru

2.1. Déi twong nghién ciru

Nudc thai dé tién hanh cac nghién
ctru thuc nghiém duoc lay tir lang nghé
DPa Mai (Bic Giang). Két qua phan tich
chat lugng nude thai ddu vao co gia tri
nhu sau:

Nghién ciru

Bing 1. Pdc diém nuéc thii lang nghé sin
xudt bun banh Da Mai, Bac Giang

Loai nudce thai
Chi tidu .+, | Paurabé | Xung
San xuat .

biogas quanh
pH 52+0,1 62+03 | 7,2+0,1
TSS (mg/l) | 7658+7.8 | 2388+72 |564+1,5
COD (mg/l) | 3542,7+15,3 | 821,4+ 122|932 +42
DO (mg/l) | 0,64+0,1 1,L1£0,2 |6,96+0,6
TN (mg/l) 523+3,1 | 457416 |162+1.2
TP (mg/l) 142+1,1 14«11 | 85+0,5

Cay thuy truc (Cyperus alternifolius)
va Cay Rau mudng (Ipomoea aquatica)
ldy tr Trung tim giéng ciy trong Hoc
vién Nong nghiép, sau d6 dem vé uom tai
vuon thuc nghiém Vién Cong nghé moi
truong trude khi tién hanh nghién ctru.

Cay khoai nudc:  Colocasia
esculenta (L.) Schott dugc 14y tir thiy vuc
gin ong xa cua hé thong xir Iy nudc thai
lang nghé bin Pa Mai. Ciy duoc vom tai
vuon thuc nghiém Vién Cong nghé moi
truong trude khi tién hanh nghién ciru

2.2. Phwong phdp nghién ciru

2.2.1. Phirong phdp bé tri thi nghiém

Cac thi nghiém trong nghién ctru nay
dugc thiét ké & quy mo phong thi nghiém.
Diéu kién méi truong thi nghiém cu thé:
Hai hé thi nghiém duogc bd tri theo cac
budc trinh bay nhu sau:

Hé 1: Cac loai thuc vat duoc tréng
trong cdc chau riéng cd kich thudc (50
x 30 x 30 cm) chia lam 6 6, khoang céch
mdi 6 13 10 cm. Trong cdy vao mdi 6 voi
mat do trong cdy trung binh 18 cay/chau thi
nghiém. Lop vat li€u trong tirng chau day
25 cm gdm d4 voi, soi va cat. Nudc thai dau
vao ¢6 dac diém tai Bang 1 dugc dua vao hé
nghién ctru véi thé tich 1a 20 1it/1chau.

H¢ 2: La chau thi nghi¢ém co6 kich
thude (50 x 30 x 30 cm) chi chra vat
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lidu loc nhu hé 1 nhung khéng trong cay.
Nudc thai dau vao ¢ dic diém tai Bang 1
duoc dua vao hé nghién ctru voi thé tich
1a 20 lit/1chau.

Tién hanh 14y mau va phan tich nuéce
thai trong cac chau thi nghi¢ém sau cac
khoang thoi gian 1, 2, 3, 4, 5, 6, 7 ngay dé
phan tich chat luong nudc thai dau ra cua
ting thi nghiém. Pong thoi theo ddi tinh
trang phat trién cta cay théng qua cac chi
sO: s6 cdy chét sau qué trinh thi nghiém
trong hé 1 sau 4 tuan.

2.2.2. Phuong phdp xir Iy s liéu

Hiéu suét xr ly duoc tinh bang hiéu
sO cuia nong do dau vao va nong do dau
ra cta chat 6 nhidm chia cho néng d6 dau
vao nhan véi 100 %. Cong thirc cu thé

nhu sau:
Co-Cr
Co

H (%) = x 100 %

Trong d6: H 14 hiéu suét (%); Co 1a
nong d6 dau vao cua chit 6 nhidm (mg/1);
Cr 12 nong d6 dau ra cia chat 6 nhiém
(mg/T)

Thdng ké cac s liéu va xir ly bang
phin mém Excel, SPSS 20. Phan tich
s6 lidu va so sénh véi QCVN 40: 2011/
BTNMT: Quy chudn ky thuit quic gia
vé nuéc thai cong nghiép; QCVN 08-
MT:2015/BTNMT Quy chuan ky thuat
qudc gia vé chit lugng nudc mit (cot Bl
- Dung cho muc dich tudi ti€u, thuy loi,
giao thong thuy va cac muc dich khac voi
yéu cau nudc chat lugng thap).

2.2.3. Phuwong phadp phan tich

Xéc dinh chat lugng nudc, cac thong
s6 trong nudc thai duoc phan tich bang céc
phuong phép tiéu chuan APHA, AWWA
va WEF 2012. pH dugc do theo phuong
phéap 9040C, COD dugc do bang phuong
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phap so mau kali dicromat (Phuong phap
410.1), va TSS dugc do theo phuong
phap 160.2. Tong N (TN) duoc do bang
phép so mau ban tu dong (Phuong phap
351.2 va 350). Téng P (TP) dugc do biang
phuong phéap 4500-P.

3. Két qua nghién ciru

3.1. Khd néng chéng chiu cdc cdc
loai thuc vat

Két qua cho thay, su thay d6i nong
d6 chat 6 nhidm c6 tac dong truc tiép dén
kha nang sinh truéng cua thuc vat. Doi
véi gia tri pH trong khoang thtr nghiém la
tir 5,2 - 7,2 1a phu hop véi ngudng chéng
chiu cua cac loai thuc vat thir nghiém. Gia
tri TN, TP trong cic ngudn nudc thai 1a
khong dang ké va ciing khong anh huong
dén su sinh truong cua cdy [1]. Trong khi
dd, chénh 1¢ch gid tri COD gitra cac nguén
thai 1a rat 16n. Cu thé, gia tri COD trong
moi trudng nude thai san xuét gap 4,3 lan
nudce thai biogas va 38 lan nudce thai kénh
muong. Cac nghién ctu trude day chi ra
Rau mudng cho thdy kha nang chdng chiu
COD kém nhét, ndng d6 cao nhat cho sinh
khéi duong 1a 750 mg COD/1 [1]. Thiy
tric cho sinh khéi dwong & diéu kién COD
lén dén 1000mg/l [2] va khoai nudc da
dugc ung dung trong moéi truong co COD
1én dén 2340 mg/1 [3] Trong nghién ctu
nay méi truong nudc thai san xuit co ndng
dd 6 nhiém cao, dic biét 1a gia tri COD
1én dén 3542, 7mg/1 da gay trc ché hodc gy
chét dbi véi cac loai thuc vat. Trong moi
truong nude thai nay chi cé 44,4 % cay
thily triic séng sot, 40,7 % cay khoai nudc
va 29,6 % cau rau muéng con dau hiéu sy
song. Trong khi d6, d6i véi méi truong
nudc thai biogas da phu hop hon cho su
phat trién cta cdy tréng, tuy nhién ciing
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chi ¢6 87 % sb ciy rau mudng sdng sot.
Moi truong nudc kénh muong (nudc xung
quanh) thuan loi nhat cho su phat trién cua
cay voi 100 % sb cay song sot (Hinh 1).
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Hinh 1: Ty I¢ song sét ciia cdc loai thuc vit

Tir két qua nghién ciru, ngudn nudc
thai phtt hop nhat 1a nuée kénh muong va
nude thai biogas. Nhu vdy, dbi v6i nude
thai lang nghé bun Pa Mai phai qua mot
cong doan xur 1y biogas trude khi trong
thuc vat. Nghién ctu tiép tuc thir nghiém
kha nang xt 1y cua céc loai thuc vat ddi
v6i ngudn nudc thai biogas dé dua ra dir
liéu phuc phu thiét ké hé théng xir 1y tai
lang nghé bin Pa Mai, Bic Giang.

Nghién ciru

3.2. Hiéu qua xw ly cua cdc loai
thuc vit

Két qua thi nghiém cho thay su khac
biét rd rang gitta cac thi nghiém cd va
khong trong ciy (Hinh 2). Cac loai thyc
gitip gia ting hiéu qua loai bo chét 6 nhiém
trong nudc thai. Sy khac biét rd rang doi
voi cac chi ti€u dinh dudng. Theo Wu va
cs (2011), sy hip thu chat dinh dudng
cua thyc vat gia tang hi¢u suét loai bo
51,89 % dbi véi nito va 34,17 % ddi véi
phét pho [4]. Trong nghién ctru nay hiéu
suét xir Iy chét dinh dudng gitra thi nghiém
trong cdy va khong trong cy dao dong tir
31,5 - 45 %. Chi tiéu pH dau ra khong
c¢6 su khac biét dang ké, hiéu suét xu ly
TSS cua thi nghiém trong cdy cao hon
17 - 20 %. Hiéu suat xir ly COD ciing
chénh 1&ch tir 24 - 27 % va gia tri COD
sau 7 ngay tai thi nghiém khong trong cay
chua dat quy chuan cho phép.
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béi véi tung loai thuc vat cling cé
su khic biét vé hiéu suat xu 1y. Thuy tric
c6 hiéu suét xur 1y tir 82,3 - 98,4 % va sau
5 ngay thi nghiém nudc thai dat QCVN
40:2011/ BTNMT cot B (Hinh 2) va cao
hon so vdi cac loai thuc vat khac. Rau
mudng cé hiéu suit xr 1y thip nhit chi
tr 69,3 - 90,4 %. Thi nghiém vé sy chéng
chiu cua rau muéng chi ra loai thuc vat
nay co kha nang sinh truéng kém trong
moi truong nude thai lang nghé. Pay c6
thé 12 nguyén nhan dan dén hiéu suit loai
b6 ctia rau mudng thap hon so vdi cac loai
thuc vat khac. Cay khoai nudc cd hiéu
suit cao hon rau mudng va thap hon thuy
tric tir 2 - 5 %. Hiéu sut xir ly dao dong
tir 77 - 94,6 % va thoi gian dat quy chuan
sau 5 ngay thi nghi€ém. Nhu vay, cay thuy
trac ¢6 thoi gian xu Iy nhanh va hiéu suat
xu ly cao nhat trong cac loai thuc vat;
Khoai nudc c6 hiéu suat xir ly thap hon
mot chit so véi thily triic; Rau muébng 1a
loai thuc vat c6 hidu suat xir 1y thap nhét
va thoi gian xt 1y 1au nhat.

4. Két lugn

Nudc thai san xudt chwa qua cong
doan xur ly nao khong phu hop véi sinh
trudng cua cay. Chi ap dung thuc vat xu ly
d6i voi nudc thai sau biogas. Cay thuy tric
cho thdy tiém ning cao hon ca do c6 kha
nang chéng chiu va hiéu xuat xt Iy tot nhat
trong 3 loai cdy thir nghiém. Pdi vdi cay
rau mudng can than trong khi st dung do

Hinh 2: Higu sudt sau 7 ngdy va thoi gian
xw ly dat quy chuan cho phép cua cdc loai
thue vat

kha ning chdng chiu thap d& dan dén chét
cdy. Khoai nudc 1a cdy c6 tiém ning tng
dung cao véi hiéu suat xu Iy 1én dén 77 -
94,6 %. C6 thé phat trién nghién ciru véi
quy md 16n hon dé kiém chtng thém co so
ung dung thuc tién cua loai thuc vat nay.

Lo&1i cam on: Cong trinh nay duogc tai
tro boi du &n UQSNMT.01/20-21.
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