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Tém tit. Mot trong nhitng van dé moi truong chinh dang dién ra 1a 6 nhiém ngudn nuwdc va dat boi cac
kim loai ndng doc hai. Muc dich ctia nghién ctru nay nham danh gia tiém nang ctia cay co Muec (Eclipta
alba) trong viéc loai bé ion chi (Pb?*) khéi nudc bi 6 nhiém béng ky thuat xi ly 6 nhiém thue vat va
nghién cttu anh huong cia mot s6 diéu kién moi treong (ndng d6 Pb, thoi gian tiép xtc va gia tri pH)
dén hiéu qua loai bo Pb caa ciy co Muc. Két qua nghién cttu cho thdy ¢ néng d6 50 ppm cay ¢ Muc c6
hiéu qua loai bo ion Pb? cao nhat (99,34%) sau 7 ngay xt ly. Ngoai ra, két qua ciing cho thdy pH 7 1a
pH t3i wu cho viéc loai bé Pb bang c6 Muc (hiéu sudt dat 98,95%). Két qua phan tich cho thdy sau 7
ngay xtt ly & pH=7 kha nang tich liiy Pb ctia ré, than va 14 lan luot 1a 2861,2 mg/kg, 2497,1 mg/kg va
503,2 mg/kg. Hon nita, két qua cho thdy c6 Muc ¢ hé sd chuyén vi (TF) >1 va c6 hé s6 ¢6 déc sinh hoc
(BCF) cuia chéi 16n hon 1 cho Pb; do d6, cay co Muc phut hop cho qua trinh tach Pb tit nudc thai bi
nhiém chi.
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Abstract. One of the major ongoing environmental problems is the contamination of water and soil by
toxic metals. Hence, this study aimed to evaluate the potential use of Muc weed (Eclipta alba) to remove
lead (Pb) from contaminated water by phytoremediation and to investigate the effects of some
parameters (Pb concentration, contact time and pH value) on the Pb removal efficiency of E. alba. The
results showed that at a concentration of 50 ppm, E. alba presented the highest removal efficiency of
Pb?" (99.34%) after 7 days. In addition, the results also showed that pH= 7 is the optimal pH for Pb
removal by the E. alba (98.95% efficiency). The analysis results showed that after 7 days of treatment at
pH=7, the Pb accumulation capacity of roots, shoots, and leaves were 2861.2 mg/kg, 2497.1 mg/kg, and
503.2 mg/kg, respectively. Furthermore, the results also indicated that E. alba had a translocation factor
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(TF) >1 and a bioconcentration factor (BCF) of shoot >1 for Pb, so it is suitable for the extraction of Pb

from industrial wastewater.

Keywords: Eclipta alba, phytoremediation, industrial wastewater, bioconcentration factor, translocation

factor
1 Mo dau

O nhiém kim loai ning trong dat va nudc la
mot van dé moi treong 16n ma thé gidi hién dai
dang phai d6i mat. Nong do kim loai nang toan
cau trong cac moi truong khac nhau dang gia tang
do su gia ting sO luong cac nganh cong nghiép,
hoat dong nong nghiép va ca cac hoat dong cta
con nguoi [1-3]. Trong s§ cic chat gay 6 nhiém
kim loai, chi (Pb) duwoc quan tam nhiéu nhat vi n6
khong cé chirc nang sinh hoc hay sinh ly déi voi
t€ bao song, nhung dugc xac dinh 1a chdt ddc hda
hoc d6i véi té€ bao song [4]. Dang cha y, cac kim
loai khong bi phan huy sinh hoc dan dén tich tu
trong dat va nudc, diéu nay c6 thé lam tang nguy
co cac kim loai nay xdm nhap vao chudi thitc &n
do hoat dong hdp thu cta cay trong [2, 5]. Vi vay,
viéc loai bo cac chat 6 nhiém kim loai ra khoi dat

va nudc la rat quan trong va can thiét.

Céc ky thuat dugc sit dung pho bién nhat
dé€ loai bd cac ion kim loai doc hai khoi nuwde va
nude thai bi 6 nhiém bao gom két ttia hda hoc, loc
mang, dot dién, hdp phy, trao d6i ion va xu ly
bang thuc vat [2, 6-7]. Mot s thuc vat c6 kha
nang hép thu va tich lay kim loai ndng trong mo
cua ching, mot ddc tinh ¢ thé duoc khai thac dé
loai bé cac kim loai nang doc hai khoi nwdce bi 6
nhiém [8]. X ly sinh hoc nudce bi 6 nhiém 13 mot
cong nghé duoc chdp nhan rdng rai, trong dé cac
vi sinh vat ban dia va/hodc loai thuc vat duoc st
dung dé€ khtr doc. Mac du xtr ly sinh hoc ¢ mét
s6 han ché, nhung cong nghé nay van duoc quan
tam ttr lau vi chi phi va hiéu qua ctia no [9]. Xt ly
sinh hoc, thuong dé cap dén lam sach dwa vao vi
khuéan va xt ly bang thuc vat hogc lam sach dua
vao thuc vat, da thu hat nhiéu su quan tam nhw 1a

ky thuat hiéu qua véi chi phi thap va than thién
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v6i moi treong, c6 kha nang lam sach mot loat cac
chat 6 nhiém nguy hiém [10]. Hon nita, cdng nghé
nay tan dung kha nang hap thu doc ddo va co
chon loc cua hé thong ré cay, cung voi kha nang
chuyén vi, tich 1ty sinh hoc va phéan huy chat gay
6 nhiém ctia toan bd co thé thyee vat [11]. Vi vay,
xtt ly moi treong dwa trén thue vat da dwoc cac
nha khoa hoc nghién cttu rong rai nhiw mot cong
nghé khong gy 6 nhiém, tdc dong thap va c6 thé
ap dung 0 ca cac qudc gia phat trién va dang phat
trién [12, 13].

Gan day, kha nang hdp thu kim loai ning
ctia nhiéu loai thuc vat khac nhau, chéng han nhu
o dai, thuc vat ban dia va cay trong da duoc bao
cao tir khu vire bi & nhiém chat thai kim loai [2-7].
Cay c6 Muc co tén khoa hoc la Eclipta alba L.,
thudc loai cay than thao moc bo hoac c6 khi gan
théng diing, c6 thé cao t6i 80 cm [14]. Cay co Muc
da duoc nghién cttu kha nidng tng dung d€ loai
bd cac kim loai va & kim trong dat [15] va nudc
[16]. Vi vay, cong trinh nay nhim muc dich
nghién ctru kha nang loai bo chi khoi ngudn nuwde
6 nhiém ctia cay c6 Muc (E. alba) bang ky thuat xtt

ly 6 nhiém thue vat.

2 Vatliéu va phuwong phap

2.1  Thu thap va nuéi cdy mau thuc vat

Mau cay c6 Muc duoc thu thap trong Vuon
duoc liéu tai khudn vién Dai hoc Qudc gia Ha
No6i, Thach That, Ha No6i. Cay sau khi thu thap
dugc rita bang nuéc may dé loai bo bui ban bam
trén cay. Nhitng canh giam c6 14 (mdi canh ¢
khoi lwong khoang 6,35 g va dai khoang 20 cm)
duoc ngadm trong nude cat va gitr cho ra ré trong 7

ngay, sau d6 chuyén sang cdc chita day dung dich
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thuy canh Hoagland's va gitt trong 5 ngay truedc
khi lam thi nghiém (Hinh 1).

Hinh 1. Canh cay c6 Muc dwogc thu thap cho thi nghiém
va duoc cho ra ré trong binh chita dung dich
Hoagland’s.

Thanh phan moi treong Hoagland’s duoc
chuén bi nhu mo ta cua Jasoni va cong sw [9]: 2
mM NH:HPO;, 6 mM KNOs;, 4 mM
Ca(NOs)24H20, 2 mM MgSO+7H20, 50 puM
HsBOs, 10 uM MnCl2-4H:0, 0,76 uM ZnSO4+7H:0,
0,8 uM CuSOs5H20, 0,4 uM Na:MoOs-2H:0, 100
puM NaCl, va 90 uM FeSO+7H:0 trong 90 uM Na-
EDTA. pH cua dung dich duoc diéu chinh vé 7
bang dung dich KOH 0,3M.

2.2 Thu thip mau nudc thai

Cac mau nudc thai cong nghiép duoc thu
thap tir lang nghé tai ché chi tai thon Dong Mai,
huyén Van Lam, tinh Hung Yén ttt luru viec chinh
tredc va sau khi xt ly nwdce thai, khoang 50 cm

dwdi bé mét trong lvu v chinh.

Cac mau nudc thai cong nghiép dugc thu
thap bang chai thuy tinh da dwoc khit triing trong
khoang thoi gian tir thang 11 nam 2021 dén thang
3 nam 2022. Cac mau nay duoc axit hoa bang cach
st dung mét vai giot axit nitric (0,1 M) dé€ ngan
chan su két tua ctia cac ion chi do qua trinh thuay
phan. Mdi mau duoc do d€ xac dinh noéng do chi
(Pb) bang may quang phd hdp thu nguyén tt, sau
d6 cac mau chira ty 1€ chi (Pb) cao nhat duoc chon
dé phan tich.

2.3  Chuan bi dung dich Pb chuin

Dung dich chi chuan duoc chuan bi nhu
sau [10]: Dung dich chi chuan (1000 ppm) dwgc
chuin bi béng cach hoa tan 1,56 g chi axetat
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(Pb(C2H30z2)2) trong 1000 ml nuwdce cat. Dung dich
nay duoc loc qua mang loc 0,45 pm va dung lam
dung dich gdc d€ pha ché cac néong do can thiét

cho thi nghiém.

24 Nghién ctru hiéu qua x@ 1y chi bang co

Muyc trong dung dich chuidn

Anh hwéng ciia nong d6 chi va thoi gian tieh
xtic: Nam nong do chi (40, 50, 65, 85, 100 ppm) da
duoc lya chon va chudn bi theo néng dd chi trong
nuéc thai cong nghiép. Mdi dung dich duoc
chudn bi 4 lit va dung trong thung nhua
(40x30x15 cm). Muoi canh c6 Muyc giam ra ré tot
duoc dit trong mdi thung va mdi nghiém thic
duoc ldp lai ba Ian trong diéu kién 25 + 2°C, pH
5,0 + 0,05 (Hinh 2).

Hinh 2. Canh ciy ¢6 Muc dugc chuyén sang cac thung
chita dung dich véi cac cong thitc khac nhau.

Cac mau nudc tlr cac nghiém thire duoc thu
thap mdi ngay tir ngay 1 dén ngay 11 d€ xac dinh
luwong chi con lai bing may quang phd hap thu
nguyén tir. Mau d6i chiing duoc chudn bi bang
cach thay dung dich chi bang nudc cat.

Anh hwéng cia pH: Anh huéng ctia pH déi
v6i sp hdp thu chi (Pb) cua co0 Muc duoc thuc
hién béng cach trong cay trong dung dich chi (50
ppm) voi gia tri pH dao dong tix 4 dén 9. pH axit
va kiém dugc diéu chinh bang cach thém HCI
(IM) va KOH (1M) tuong tng. Gid tri pH t6i uu
duoc sit dung cho cac thi nghiém véi nwdc thai

cong nghiép.
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25 Nghién cttu hiéu qua xt 1y chi ciia ¢c6 Muc
trong nudc thai cong nghiép
Cach tién hanh thi nghiém dugc mo ta o
muc 2.4. Tuy nhién, thay dung dich Pb chuan
bang nudc thai cong nghiép c6 nong d6 Pb = 40
ppm.

2.6  Xac dinh néng do Pb trong mo thuc vat

sau qua trinh xt¢ ly 6 nhiém

D€ phan tich kim loai, 14y riéng ré 0,5 g
mau ré, than va 14 cho vao céc cdc thuy tinh riéng
biét. Thém 5 ml axit nitric (65%) va 1 ml axit
perchloric (70-72%) vao cdc dung mau thue vat
[12]. Qud trinh pha mau thuc vat dugc tién hanh
trong 10 vi séng ¢ 80°C trong 15 phat. Sau d6 coc
dung mau duoc lam ngudi dén nhiét d6 phong va
thém nudc cat vao dé€ duoc 50 ml dung dich [13].
Cudi cling, 1dy 20 ml cua mdi dung dich mau d&
xac dinh nong do Pb bing may quang phd hap
thu nguyén tt.

2.7  Tinh toan hiéu qua loai bo chi

Hiéu qua loai bo chi dwoc tinh toan theo
phuong trinh sau [17]:

Hiéu qua loai bé chi % = [(Co — Cf)/Co] x
100 (1)

Trong d6: Co Nong do chi ban dau (mg/l),
Cf Nong d6 chi cudi cung (mg/l).

2.8  Phan tich thong ké

Dit liéu duoc phan tich thong ké bang

chuong trinh thdng ké Anova.

3 Kétqua

3.1 Nong d6 ion chi (Pb) trong nwéc thai va
trong mé cé Muc trudc qua trinh xi ly
bing thuc vat

Két qua do néng do6 Pb trong cac mau nude

thai cho thdy nong d¢ cao nhat la 40,18 ppm. Do
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d6, nong do Pb trong nudce thai duoc st dung dé
tién hanh thi nghiém la 40 ppm.

Gia tri trung binh caa pH, EC va COD
trong cac mau nuwdc thai cong nghiép lan luot 1a 6,
985 uS/cm va 18 mg/l.

Phan tich cdc mo khac nhau cta cac bod
phan cdy c6 Muc (ré, than, 14) d€ x4c dinh ndong
do Pb trong mod trudc khi st dung trong xtt ly
nuée thai 6 nhiém (d6i chiing) cho thdy nong do
chi la 0 mg/kg. Diéu nay c6 nghia la cay khong cd
ion Pb* trong mo6 ctia nd truwdc qua trinh xi ly

bfing thuc vat.

3.2 Hiéu qua loai bo chi cia c6 Muc khoi
dung dich trong diéu kién phong thi
nghiém

Anh huéng ctia nong d6 ion Pb2+ va thoi gian
Cbé Muc cho thdy hiéu qua cao trong viéc

loai bd cac ion Pb? khéi dung dich. Hiéu qua loai

bd Pb? cao nhat la 99,34% & nong d6 50 ppm sau 7

ngay xtt ly trong khi hiéu qua thap nhat (4,82%) &

nong d¢ 100 ppm sau mot ngay xuit ly (Bang 1).

Két qua cting cho thdy hiéu qua loai bo ion Pb2*

ctia ¢cd Muc ting lén khi ting thoi gian x 1y va

dat cyc dai sau 7 ngay u ¢ tat ca cac nghiém thtec.

Khi thoi gian 1 tiép tuc tang, hiéu qua loai bd Pb?*

giam dan trong tat ca cac nghiém thtrc (Bang 1).

Bang 1. Anh huong cua ndng dd Pb>* dén hiéu qua loai

bo Pb bang cay c6 Muc
Ngiy Hiéu qua loai bé Pb (%)
thef) 40 50 65 85 100
doi ppm  ppm  ppm ppm  ppm
1 40,23 43,67 37,56 3331 4,82
2 55,63 56,74 46,25 43,31 12,51
3 66,17 67,23 65,13 53,32 14,24
4 80,23 81,99 77,71 70,53 19,92
5 93,28 97,52 90,06 78,58 22,82
6 97,28 9799 93,73 82,62 26,86



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 133,56 1A, 53-62, 2024

pISSN 1859-1388
elSSN 2615-9678

Hiéu qua loai bé Pb (%)

Ngay
thef) 40 50 65 85 100
4 ppm ppm ppm  ppm  ppm
7 9737 9934 9285 83,66 2927
8 97,04 9824 9232 7658 19,63
9 96,98 9753 9305 7551 17,82
10 96,83 9542 92,15 7635 17,75
11 96,32 9512 9121 7529 9,58

Céc nghién cttu trudc day cho thay co ché
hép thu kim loai ddc biét phu thudc vao nong do
kim loai ndng. Nong dd Pb t6i vu la 50 ppm vi
cho hiéu qua loai bo cao nhat (99,34%) sau 7 ngay
xt ly (so véi cac nong do khac ctia thi nghiém)
(Bang 1). Két qua nghién ctru nay cho thay hiéu
qua loai bo ion Pb tang & nong d6 thip va trung
binh trong khi giam ¢ nong dd cao hon. Nhing
quan sat nay cé thé duoc giai thich la 6 ndong do
Pb? thép, ty 1é dién tich bé mat hap thu so vdi
tong s6 ion Pb? ¢ s&n 1a cao va do d6, kha nang
loai bd Pb? cao hon. Nguoc lai, khi nong do ion
Pb? tidng 1én, cac vi tri lién két tro nén bao hoa
nhanh hon; do d6, nhiéu ion Pb? khong dwgc hap
thu trong dung dich ¢ cdc nong do cao hon.

Thoi gian ti€p xdc cling 1a mot trong nhitng
thong sd anh huong dén sy thanh cong cua qua
trinh xt ly bang thuc vat. Két qua nghién ctru nay
cho thay viéc loai bo ion kim loai tang lén khi thoi
gian tiép xuc ban dau tang lén, t6c do hap thu
nhanh. Tuy nhién, sy hdp phu kim loai ctia cay co
Muc dat trang thai can bang sau 7 ngay xu ly.
Tiép tuc tang thoi gian tiép xuc 1én 11 ngay, phan
tram hap phu giam rat cham. Do d¢, thoi gian tiép
xuc t6i wu 1a 7 ngay. Két qua nay tuwong tu két qua
dwoc bao cao boi Dhabab [18] khi 6ng st dung
beo tdm (Lemna minor) d€ loai bd mot s6 kim loai
nang. Gallardo va cong sw [19] phat hién su hap
thu Pb dat t6i da (98%) sau mot tuan tiép xdc ctua
cay rong dudi chon (Hydrilla verticillate) v6i dung
dich chi dam ddc. Trong bao cao cta Al-Bayati
[20] cho thdy hiéu sudt loai bo Pb bdi cay Beo
Tay (Eichhornia crassipes) dat téi gan 100% d6i voi
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cac nong do Pb tir 1 dén 30 ppm sau 10 ngay xu
ly.

Cac két qua trén day cho thay hiéu qua loai
bd chi cua cay c6 Muc phu thudc vao ca nong do

Pb ban dau va thoi gian xt ly.

Anh huéng ctia pH dén kha ning loai bé chi cia
cay c6 Muc

Gia tri pH cua dung dich la mét théng sd
kiém soat quan trong trong viéc loai bé kim loai
nang. Két qua nghién ctru ctia ching t6i cho thay
viéc tang gia tri pH ¢6 anh hudéng dang k& dén

kha nédng loai bé cac ion Pb? ctia ¢ Muc (Bang 2).

Két qua cho thdy hiéu qua loai bo chi khoi
dung dich chi tiéu chuan (50 ppm) bi anh hudng
bdi yéu t6 pH dung dich. Khi pH tang thi hiéu
qua loai bo Pb?* cling tdng va dat gid tri t6i wu khi
pH trén 6. Hon nita, hiéu qua loai bd (RE) ion Pb?*
dat 100% dwoc quan sat thdy ¢ pH 9 va sau 7 ngay
xtt ly. Tuy nhién, Lindsay [21] da bao cao trong
diéu kién pH 8 va 9 (> 7), ion Pb? ¢4 thé bj két tua
dudi dang chi hydroxit va do d6 cé thé cho sai
nong do ban dau. Vi vay, trong nghién cttu nay
chang t6i st dung pH=7 la pH t6i wu d€ loai bo
cac ion Pb? trong dung dich va hiéu qua loai bo
Pb? dat 98,95% sau 7 ngay xtt ly (Bang 2).

Bang 2. Anh huong ctia pH dén hiéu qua loai bo Pb
bang cay co Muc

Ngay Hiéu qua loai bé Pb (%)

theo
doi pH4 pH5 pH6 pH7 pH8 pHI

1 0 12.4 4.88 49.6 726 915
2 3.7 12.8 12.5 63.2 76.6 931
3 4.5 18.5 14.2 95.1 972 99.15
4 51 20.7 19.9 95.2 97.48 99.85
5 6.5 21.2 22.82 9828 9793 99.61
6 7.8 51.6 2686 9891 9821 99.89
7 9.5 52 29.2 98.95 98.73 100
8 6.2 32.3 19.6 98.86 99.11 100
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Ngay Hiéu qua loai bé Pb (%)

theo
déi pH4 pH5 pH6 pH7 pHS8 pHI

9 1.7 26.4 17.8 98.32 982 100

10 0 22.7 17.7 9761 9821 100
11 0 18.84 95 97.19 98.25 100

Ngoai ra, két qua nghién cttu cling cho thay
st dao dong vé gid tri pH cua dung dich chi sau
khi st dung c6 Muc. Ca pH axit va kiém ctia dung
dich déu chuyén nhe vé pH trung tinh khi s& ngay
tang 1én. Su thay do6i d6 pH nay c6 thé la do suw
gidi phong mot sd hop chat tiét ra tir ré cay co
Muc d¢ ddi phé véi cing thang nham tu thich
nghi véi moéi truong hién tai. Nhu vay, két qua
nghién cttu cho thdy loai c6 Muc c6 kha nang

trung hoa pH.

Hon nita, m§t sd nghién cttu trude day cho
thdy kha nang loai bo cac ion Pb?* phu thudc vao
gia tri pH cua dung dich, trang thai ion va ban
chat cta vat liéu [22, 23]. O gid trj pH thap, cac vi
tri lién két thuwong duoc proton hoa hodc tich dién
duong (boi cac ion H;O*). Do d6, luc ddy sé xay ra
gitta cation kim loai va chdt hdp phu. Nguoc lai,
khi gia tri pH tang 1én, cac vi tri lién két bat dau
khtt proton va tao ra cac nhdm chirc nang khac

nhau dé lién két vdi ion kim loai.

Két qua thu duoc tir nghién ctu nay phu
hop véi két qua cta cac tac gia khac. Goswami va
cong s [24] phat hién beo tay (E. crassipes) c6 hiéu
qua loai bo Pb? t6i da & pH trung tinh. Két qua
tuong ty cling duoc bdo cdo boi Baharudin va
Mohd [25]. Cac tac gia nay phat hién trong viung
dat ngap nuwéc dwoc xay dung cd chira 15 loai
thuc vat da ghi nhan kha nang loai bo chi cao nhat
vOi 99,28% & diéu kién trung tinh (pH 7) so véi
diéu kién bazo va axit.

Tuy nhién, cac nghién cttu khac thu duoc
két qua thap hon hodc cao hon so véi nghién ctu

cta chung t6i (pH 7). Vi du nhu Traunfeld va

cong su [26] bao cdo lwgng chi ma thuc vat hap
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thu bi anh huwong boi dd pH va d€ giam su hap
thu chi cua thuc vat, d6 pH cua dat hodc nudc
duoc diéu chinh ¢ muc tir 6,5 dén 7. Trong mot
nghién cttu khéac, Uysal va Taner [27] da kiém tra
kha nédng loai bo chi hoa tan ctia L. minor dwéi cac
gia tri khac nhau caa pH (4,5-8,0) va nhiét d¢ (15-
35°C) véi su ¢6 mdt cua cac nong do Pb khac nhau
(0,1-10,0 mg/L) trong 7 ngay. Tac gia bao cdo sw
tich lay Pb? tang & pH 4,5 va sau d6 giam xudng
0 pH 6, nhung gia tri nay khong thay do6i o
khoang pH 6-8. Cac két qua nay cho thdy anh
hudng ctia pH méi truong, dac diém sinh truong
va sinh thai ctia loai thiec vat st dung dong vai tro
quan trong trong qud trinh xtt ly 6 nhiém kim loai

bfing thuc vat.

3.3 Hiéu qua loai bé chi trong nuwdc thai cong
nghiép ctia cdy ¢6 Muc E. alba

Cac két qua trong diéu kién phong thi
nghiém cho thdy gia tri pH va thoi gian x@ ly
dwoc chon tuong tng la pH=7 va trong 7 ngay
cho hiéu qua xtt ly Pb?> khoi dung dich ctia cay cé
Muc E. alba la t6t nhat. Két qua thtr nghiém loai
bo Pb khoi nudc thai cong nghiép (chita 40 ppm
Pb) sau 7 ngay ¢ 4 gia tri pH khac nhau duoc
trinh bay trong Bang 3.

Bang 3. Anh hudng ctia pH dén kha ning loai bo
Pb trong nuwdc thai cong nghiép bang cay co Muc

Ngay Hiéu qua loai bé Pb (%)

theo doi pH5 pHe6 pH7 pHS8
1 65,56 90,12 85,53 93,01
2 88,14 92,03 90,95 95,18
3 88,32 93,43 93,15 95,62
4 93,35 93,87 93,54 97,31
5 93,38 93,95 96,89 97,37
6 94,51 94,17 97,14 97,45
7 94,66 95,13 97,25 100

K&t qua cho thdy, sau 7 ngay xtt ly bang co
Muc hiéu qua loai bo chi trong nwedc thai dat 97,25
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va 100% lan luwot ¢ pH 7 va pH 8, trong khi hiéu
qua thap hon duoc ghi nhan 6 pH 5 (94,66%) va
pH 6 (95,13%). O céc gia tri pH cao hon 7, sy két
tha cta cac kim loai nang trong nudc thai bao
gom ca Pb xay ra do sy hinh thanh cac hydroxit.
Su két tta nay lam thay d6i nong do Pb trong
dung dich va cho két qua doc khong chinh xac. Vi
vay, pH t6i vu cho viéc loai bd Pb trong nudc thai
lapH?7.

Theo két qua ctia nghién ctru nay, cay co
Muec c6 thé dugc st dung trong viéc loai bo Pb
khoéi nudc thai cong nghiép. Chong va cong sw
[28] chting minh loai beo tam (L. minor) c6 thé loai
bd téi 90% Pb hoa tan khoi nudc thai trong
khoang pH 6 - 9, trong khi gia tri pH thap nhat
ma loai cady nay c6 thé chiu duoc la khoang
pH 5-6.

Két qua phan tich ddc tinh héa ly ctia mau
nuéce thai cong nghiép dugc xit Iy bang cé Muc &
pH 7 va trong 7 ngay cho thay cac gia tri EC va
COD Ian luot 1a 1438 pS/cm va 46 mg/L. Khi so
sanh két qua nay voi s liéu ctia nudce thai cong
nghiép trude khi xt ly bang thuc vat, cho thay gia
tri EC va COD déu tang.

Céac két qua nghién cttu trén da cho thay
tiém ning tng dung thuc vat trong viéc loai bo

kim loai nang trong nudc thai.

3.4 Ion chi (Pb?) tich liy trong mé c6 Muc E.
alba sau qua trinh x& ly nwdc thai

Két qua nghién ctu cho thdy khoi luong
twoi ban dau cta 1 cdy c6 Muc 1a 6,35 g, khoi
luwong tuoi cudi cung cua cua 1 cay co Muc sau 7
ngay xt ly la 5,05 g. Két qua nay chung to su
giam sinh tredng va sinh khéi cua thuc vat sau 7
ngay xt ly nudc thai cong nghiép chira chi & nong
do 40 ppm (Hinh 3).
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Hinh 3. Sy phét trién ctia cdy c6 Muc sau khi x& ly
nwdc thai cong nghiép (40 ppm)

Két qua phan tich nong do chi trong cac mo
ré, than, va 14 cta cd Muc sau 7 ngay nudi & pH =7
lan luot la 2861,2; 2497,1 va 503,2 mg/kg khoi
luong kho (Hinh 4).
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Hinh 4. Nong d6 chi trong cac bo phan ctia cdy c6 Muc
sau khi xtt Iy nudc thai cong nghiép (40 ppm)

Két qua nay cho thdy kha nang tich lay chi
voi ham leong 16n, dac biét o ré so vé6i than va 14
cua cay co Muc. Két qua ctua nghién ctru nay phu
hop vo6i két qua duoc cong bs boi Ashokkumar va
cong su [29]. Céc tac gia nay cho biét co Muc co
kha nang hép thu va tich 1ty kim loai ndng trong
d6 c6 Pb tir dat bi 6 nhiém.

Thuc vat cé xu hudng tich liy Pb trong ré,
sau d6 la chdi [30-32]. Xu hudng tich liy hau hét
cac kim loai & ré 1a do cac kim loai nay trong qua
trinh hdp thu nuwdc va cac chat dinh dudng thiét
yéu tiép xuc truc tiép voi Pb cd trong dat, nude va
tich tu trong thanh t& bao ctia ré boi lyc hut gitra
dién tich am cta chung va dién tich duong cua

kim loai [31]. Diéu nay ngan chédn tac dong doc
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hai (hoai t& va nhiém clo) trong cac bo phan phia
trén mat dat ctia cay [32]. Ngoai ra, than cay cho
thdy su tich 1ty Pb cao hon so véi 14 cay, diéu nay
c6 thé la do chitc nang van chuyén chat long va
chat dinh dudng gitra ré, than, va la thong qua
xylem va phloem, cho phép Pb tich tu trong mo
than va 14, tao diéu kién thuan loi cho dw trit cua

chiing trong than va la [30, 32].

Céac cong bo trudc day cho thdy nong dod
kim loai trong thwc vat thay doi theo loai thuc vat
[6, 7]. Hon nita, sy hap thu kim loai cao c6 thé la
do hiéu qua cta qud trinh ngan cach ndi bao.
Ngoai ra, cac yéu td chinh anh hudng dén hiéu
qua hép thu kim loai cua thuc vat da dwgc béo
cao la cau trac di truyén caa su tich lay kim loai
ciing nhu cac phéi ti lién két nhu axit hitu co, axit
amin, peptit va protein bao gom citrate, malate,
histidine,

nicotinamine, glutathione,

phytochelatin, metallocothionein [33].

Ngoai ra, kha nang chiu dung va tich ldy
kim loai ttr dat/nudce cta cay co thé dugc udce tinh
béng cach st dung hé s8 cd dac sinh hoc (BCF) va
hé s6 chuyén vi (TF). BCF duoc dinh nghia la ty 1&
nong d6 kim loai trong ré so véi trong dat/nudc
[34]. Theo MacFarlane va cong sy [35], TF dwoc
dinh nghia la ty 1é nong d6 kim loai trong choi so
v6i nong dd trong ré. Nhitng yéu t6 nay la nhitng
gia tri chinh can thiét d€ wdc tinh tiém nang chiét
xudt va on dinh kim loai ctia thuc vat dwoc st

dung.

Két qua phan tich hé s§ 6 dic sinh hoc
(BCF) va hé s6 chuyén vi (TF) cua Pb?* ¢ trong cay
c6 Muc duoc trinh bay trong Bang 4.

Bang 4. Hé s6 ¢6 dac sinh hoc (BCF) va hé s6 chuyén vi
(TF) d6i véi Pb cua cay cd Muc

Bophincaa NéngdoPb  NongddPb BCF TF
cay trong dung trong mo
dich (ppm) thwce vat
(mg/kg)
Re 40 2861,2 71,53 -
Choi (than va 40 3000,3 75 1,05

la cay)
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Két qua cho thdy hé s6 cd ddc sinh hoc
(BCF) ctia cay c6 Muc ddi véi Pb sau khi xtv ly
nudce thai cong nghiép 7 ngay lan luot la 71,53 va
75 cho ré va chbi, trong khi TF 1a 1,05. Két qua
BCF thu duoc trong nghién cttu nay cao hon so
véi bao cao cua Ahmad va cong su [36] va Nazir
va cong su [37], véi BCF d6i véi Pb cta cay co
Muec lan luot 1a 30,38 va 4. Mot nghién ctru khéc
cho thdy gia tri BCF ddi véi Pb ¢ cac loai cay khac
nhau thdp hon so véi két qua trong nghién ctru
nay: Kim va cfng su [38] da tim thay BCF=58 d6i
voi Pb trong P. redundent, Yoon va cong sw [39]

tim thdy BCF=11 d6i voi Pb & Gentiana pennelliana.

Duwa trén gia tri ctia TF >1 ctia cay co Muc
chiing to Pb? c6 thé duoc chuyén mot cach hiéu
qua tir ré sang choi. K&t qua nay 16n hon so véi TF
ddi véi Pb & cay co Muc dugce bao cao boi Ahmad
va cong su [36] (TF=0,26) va Nazir va cong s [37]
(TF=0,50). Mot nghién cttu khac cling ghi nhan
TF>1 d6i v6i Pb & Solanum nigrum [40].

Xem xét dinh nghia siéu tich ldy cua thuc
vat, cdy co Muec tich ldy Pb trén 1000 mg kg’
trong choi va ¢6 TF = 1,05, do d6 no ¢ thé duoc
coi la siéu tich lay Pb va c6 thé dwgc nghién ctu
mo rong pham vi xi ly chi bang phuong phap xtr
ly thuiee vat trong teong lai.

4  Kétluan

Trong bai bao nay, hiéu qua loai b6 ion kim
loai bang cach st dung cac vat liéu c6 ngudn gdc
tu nhién da dweoc nghién cttu duwdi dang nwedc thai
cong nghiép thuc t& tir qua trinh tai ché chi.

Tiém néng st dung cay c6 Muec (E. alba) da
duoc nghién ciru. Két qua cua nghién cttu cho
thay cay c6 Muc cho hiéu qua cao trong viéc loai
b6 ion Pb khoéi nudc & nhiém sau 7 ngay xt ly &
pH=7. Hiéu qua loai bo chi bi anh hudng nhiéu
bdi cac yéu td moi truong khac nhau nhu nong do
Pb, thoi gian tiép xic, va pH. Ngoai ra, trong ré
cua cdy co Muec c6 nhiéu kim loai tich lity sinh hoc
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hon la trong choi. Cay c6 Muc con ¢6 tac dung
tang COD va EC trong nudc thai sau x ly. Cac
két qua nay cho thdy tiém ning tng dung cay co

Muc trong xtt Iy nudc thai lang nghé ¢ Viét Nam.
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