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NGHIEN CUU KHA NANG HAP THU CHI Pb** TRONG

NUOC CUA CAY LUC BINH
Lé Thi Pho, Lé Thi Pao
Truong Pai hoc Thi Dau Mét

TOM TAT

Két qud phan tich cia 12 mdau nuée trén séng Sai Gon cho thay ham lwong Pb?* tong
dao dong trong khoang tir 0,0017 — 0,0107 ppm nam trong nguéng cho phép cia QCVN
08: BTNMT, ham lrong ion Pb®* hoa tan trong cac mau dao dgng tir 0,006 — 0,0062 ppm
1 dang ma luc binh ¢6 kha ndng hdp thu dé dang trong méi truong nwéc. Két qud nudi luc
binh trong méi truong nude séng c6 thém ham heong Pb?* lan hrot 1a 0,05 ppm, 1,00 ppm,
1,5 ppm so Vvéi mdu doi chiing cho thdy hiéu sudt xir Iy Pb** cua luc binh fwong g 1a
35,8390%, 38,7859%, 4,9474%. Trong do ré luc binh 13 bg phdn hcfp thu ham luong Pb?*
cao nhdt, nguéng ham hrong Pb?* trong nweéc thich hop cho kha néng xi ly cua luc binh 1a

nho hon 1,5ppm.

Tir khoa: luc binh, 6 nhiém nwdc mat, xi 1y, kim logi ngng, déc hai

1. GIOI THIEU

Viéc nghién ctiu kha ning hap thu kim
loai nang cua thuc vat thay sinh néi chung
va cua luc binh néi riéng hién nay dugc su
quan tdm cua rat nhiéu nha khoa hoc trén thé
gisi [3], [5]. V6i kha nang xir 1y kim loai
nang tuong ddi tot va la vat liéu c6 nhiéu
trong thién nhién, luc binh dugc xem la giai
phép xu Iy chat 6 nhidm than thién véi moi
truong trong tuong lai.

Luc binh c6 tén khoa hoc la Eichhornia
crassipes, thudc vé chi Eichhor-nia cua ho
béo tay (Pontederiaceae), tén tiéng Anh la
Water hyacinth (Pham Hoang Ho, 2000). O
Viét Nam, luc binh con duoc goi la béo tay,
béo Nhat Ban, beo sen va la loai co da nién,
thudc nhom thuc vat thay sinh sbng troi noi
theo dong nudc, sinh san rat nhanh [9].

Viéc loai bo kim loai chi trong nudc
bang vat liéu ngudn gdc thuc vat nhu luc
binh 1a mgt phuong 4n mang tinh kha thi do
luc binh la vat liéu sinh hoc san co trong tu
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nhién[1], [4]. Chi la mot trong nhitng kim
loai ning doc hai, nguyén nhan 6 nhiém
kim loai nang trong nguén nudc 1a do nudce
thai tir cAc nha may ma dién, nha may co
khi, nha may san xuét pin ic quy, gém st
va con c6 ca nudc thai sinh hoat...

Trong bai bdo nay, chdng téi nghién
ctiu vé kha niang hap thu kim loai niang chi
Pb%* trong nudc cua cay luc binh qua céc
nghiém thtic nudi trong luc binh & cac néng
d6 Pb?* khac nhau nhdm déanh gia vé hiéu
qua Xt ly cling nhu ngudng ham lugng
Pb?** thich hop cho su phét trién va kha
nang xu ly cua luc binh.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap lay miu

Théng qua viéc t6 hop cac ngudn thai
trén song, tién hanh lya chon cac vi tri lay
mau hop ly nhat trén séng thuc hién nghién
ctru. Tai mdi mit cit, lay mau ¢ do sau
50cm va 100 cm dudi mit nude bang thiét
bi lay mau kiéu ngang (Wildco, M¥). Quy
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cach ldy mau va phuong phap bao quan
mau tuan tha cac quy dinh trong cac Tiéu

Nghién citu khd nang hdp thu chi Pb?* ...

6:2008 (ldy miu) va TCVN 6663-3:2008
(bao quan mau) [17].

chuan Viét Nam hién hanh TCVN 6663-

s
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CHU GIAT

L4y mAu hién truong theo 3 dot. Dot 1: ngay 15/01/2016. Dot 2: ngay 17/02/2016. Dot

3: ngay 04/03/2016.

Bdng 1: V; tri ldy mdu va toa dé

Vi tri (VT) VT1 VT2 VT3 VT4
a 11002,292’'N 11000,375'N 10058,621°'N 10056,813'N
Toa do
) ) 106036,171E 106037,267’E 106038,985'E 106031,187’E

VT1: Nga ba séng Sai Gon — S6ng Thi Tinh (Phuong Tan An, Tp. TDM)
VT2: Cach vi tri 1 12 5km vé phia cau Phit Cudng, Phuong Twong Binh Hiép
VT3: Céch cau Phu Cuong 100m, huéng vé Cang Ba Lua

VT4: Cang Ba Lua, Phuong Phi Tho , Thu Dau Mot

Chung tdi tién hanh ldy mau béo cho
thi nghiém nudi luc binh tai khu vuc nga ba
song Sai Gon — Thi Tinh, cay béo khéng
qua to, cdy twong ddi khoe manh, cé sinh
khdi phu hop véi thung nudi, cay chua trd
bong va dang trong thoi ki phét trién manh.

2.2. Phwong phap bé tri thi nghi¢m

Tién hanh thi nghiém trén 3 nghiém
thac (NT), thém mot nghiém thic doi
chtiing. Mdi nghiém thite duoc thuc nghiém
trén 3 chau nudi. MJdi chau nudi co thé tich
20 lit nude, voi 4 cay luc binh dugc nudi.
Lan luot thém vao NT1, NT2, NT3 cac ham
lwong Pb?* 12 0,5 ppm, 1,00 ppm, 1,5 ppm.

Thuc hién viéc do sinh khdi luc binh
dem nuoi bang cach do chiéu dai than, ré,
sb 14, sb cay con, khéi lugng cua luc binh

ting thung qua viéc can sinh khéi, danh sé
ther tu tung cdy tr 1 dén 4, do pH nudc
nudi [15].

2.3. Phuwong phap phén tich

2.3.1. Phan tich mau nuréc

Mau nuéc song sau khi duoc axit hoa,
dung gidy loc co dudng kinh 0.45um dé loc
mau. Sau d6, 1iy ra 1000ml nuéc vira loc
cho vao céc thuy tinh dung tich 1000ml,
tién hanh dun nhe mau trén bép dién cho
dén gan kho, dé nguoi va diung HNO3 5%
dé hoa tan can mau. Chuyén dinh luong
dung dich mau vao binh dinh mic c6 dung
tich 10ml, dinh mac toi vach bang HNO3
5%. Tién hanh do F_AAS véi nguyén t6 Pb
sau khi xay dung duong chuan @ng voi
budc séng 283,3nm. Chuan bi mau tring ta
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tién hanh twong ty nhu trén, st dung
1000ml nudce cat [12].

2.3.2. Phan tich mdu luc binh

—R&, than, 14 luc binh:

Sau khi lay miu vé, dung dao cit phan
ré, than, 1 luc binh dé riéng, rira sach, dé
kho sau d6 dem sdy & nhiét ¢o 60°C trong
ta siy cho dén khi khdi lugng khong doi.

Can khoang 2g sau khi da nghién min
cho vao binh kendan, thém vao 20ml dung
dich HNO;3 dac + 2ml dung dich HCIO,4 dac
+ 2ml H,0,, dung phéu dudi dai day nap
binh lai va ngdm qua dém [10].

Tién hanh dun mau bang bép dién cho
dén khi mau mat mau hoan toan va gan
khd. Hoa tan cin mau biang HNO;z 5%,

Lé Thi Pho, Lé Thi Pao

chuyén dinh lwong dung dich mau vao
binh dinh mac 10ml, dinh mac téi vach
bing HNO; 5%, tién hanh do F AAS
nguyén t6 Pb sau khi xac dinh dudng chuan
ung voi budc song 283,3nm

— Mau trang: chuan bi nhu miu that
nhung st dung 2 ml nudc cét.

2.3.3. Chutng minh phuwong phdp

Pé ching minh d6 chinh xac cua
phuong phap, ching t6i tién hanh lya chon
2 mau do c6 dd chinh xac cao nhat, thém
dung dich chuan chi véi cac noéng do 1
ppm, 2 ppm va 4ppm vao cic mau sau do
tién hanh do ndng do sau khi thém dé xem
xét do thu hoi cia phuong phap. Két qua
duoc trinh bay theo Bang 2.

Bdng2. P thu hoi mdu ciia phirong phdp

MAL Néng d6 ban dau Noéng do doxdu’qc sau thém Do thu hoi
(ppm) chuan (ppm) (%)
D1+ 1 ppm 3,9572 4,8715 91,430
b2 + 2 ppm 3,9572 5,8508 94,680
b3 + 4 ppm 3,9572 7,6502 92,325
N1+ 1 ppm 0,3601 1,2786 91,850
N2 + 2 ppm 0,3601 2,2415 94,070
N3 + 4 ppm 0,3601 4,1106 93,763

Nhgn xét: Nhin vao bang sé liéu trén
ta c6 thé thiy rang d6 thu hdi mau trong
phuong phép phan tich trén la kh4 cao >
92%, d¢ chinh xac cao cua phuong phap la
diéu kién thuan loi cho viéc phan tich kim
loai chi c6 ham lwong rat thap (ham luong
vét) trong mau, dat dugc do chinh xac can
thiét phuc vu cho qua trinh nghién ctu
duoc tdt nhat.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat ting truwéng
cuaa luc binh qua cac nghiém thac

Sau thoi gian 1 thang, tién hanh do sinh
khdi cia mau luc binh nudi bao gém trong
luong, chiéu dai than, chiéu dai ré, sé 14, sé
cay con dé khao séat sy phét trién cua luc
binh trong moi trudng nuwdc ¢o nhiém chi.
Két qua trong bang 3 va hinh 2.

Bdng 3. Két qud do trong luong tuoi (gam) trung binh cua lyc binh sau 4 tuan

Céac NT Ban dau Sau 2 tuan Sau 4 tuan
NT1 335 345 360
NT2 405 410 420
NT3 385 330 290
bC 390 415 430

Duya vao bang 3, vé do thi dudng cong tang trudng cua luc binh (hinh 2) tai cac thoi
diém khac nhau sau 4 tuan nudi & mdi nghiém thirc va mau ddi ching.
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Hinh 2. Puwong cong tang
truong cua luc binh sau 4
tugn nudi qua cac nghiém
thuzc.

Sinh khol ciia béo, gam

m Ban dau
M Sau 2 tulin

Sau 4 tuan

NT1 NT2 NT3 bC

Hinh 3. Sy phét trién cua luc binh sau 4 tuan
S6 liéu bang 3 va hinh 2 cho thiy, luc
binh phét trién tt trong mdi truong nudc
song c6 pha thém ndng d6 Pb** < 1,5 ppm,
chiéu dai ré, than, 14 déu phat trién tot, co
su nay no thém cay con, sinh khéi ting 1én
Bdng 4. Két qud do ham lwong Pb** trong mau nuéc (ppm)

théng qua viéc can khéi lwong sau thi
nghiém, cu thé 1a chau déi ching khéi
lugng tang 1én 40g (390-430g), chau nudi
nong do thém vao 0,5ppm ting 25g (335-
3600), chau nudi néng do thém vao 1ppm
tang 15g (tir 405-420g). Luc binh la mot
loai thuc vat hoang dai, c6 su phét trién rat
t6t trong diéu kién tu nhién. Tuy nhién
trong nghiém thac khi thém ham lugng
Pb® > 1,5 ppm thi lyc binh khong phét
trién duoc, mot sé cay bi héo 14, chét sau 4
tuan, khdng phét trién cay con. Sinh khdi
cta chau vi thé ciing giam di déng ké, khdi
lugng chau giam di 95¢g (290-385g).

3.2. Két qua do nong dd Pb** téng
trong mau

3.2.1. Két qua do ham lwong Pb** téng
trong mau nuoc

Dot 2 Pot 3

0,0046 + 0,0006

0,0036 + 0,0005

0,0078 + 0,0011

0,0017 + 0,0004

0,0148 + 0,0013

0,0017 + 0,0006

STT Vi tri lay mau Pot 1
1 VT1 0,0107 + 0,0017
2 VT2 0,0055 * 0,0010
3 VT3 0,0044+ 0,0007
4 VT4 0,0045 + 0,0008

0,0025 + 0,0004

0,0028 +0,0005

Tir s6 liéu bang 4 ta nhan thdy ham
lwong Pb** téng trong mau nuée dao dong
tr 0,0017 — 0,0107 ppm. Mau c6 ham
lwong Pb?* cao nhét 1a mau phan tich dugc
tai vi tri s6 1 trong dot dau tién véi ham

lugng 14 0,0107 ppm, mau c6 ham luong
chi Pb?* thap nhét 1a mAu phan tich duoc tai
vi tri s 2 va 3 trong dot do mau cubi cung.
Nhu vay, so véi QCVN ndng d6 cho phép
ham luong kim loai Pb®* trong nuéc 1a 0,02
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ppm thi tit ca cac mau phan tich tai 4 dia  dd thi biéu di&n ham luong Pb** trong nudc
diém qua 3 dot ldy mau 1a khong vuot so  do dwoc tai 4 vi tri Ay mau trén luu vuc
véi quy chuan. Dya vao sé liéu bang 4, vé  sdng nghién ciru qua 3 dot so véi QCVN.

ppm

0.03 1
Hinh 4. Do thi thé hién ham
heong Pb** trong nuéc so véi quy 003 1 -
chuan Viét Nam (tat ca cac mau 2 oo
phén tich deu ¢d nong do Pb** N m Dot 1
tong thap hon nong do Pb** cho 2 o024 mDgt 2
phép trong QCVN). I oot | Dot 3

0.01 A

0.00 T T T

VT1 VT2 VT3 VT4

3.2.2. Két qua do nong d¢ ion Pb®*  nhim muc dich xéac dinh ham luong kim
trong mau nuéc. loai Pb%*¢6 trong nu6c song ma luc binh c6
Mau nudc khong axit hoa duoc ldy tai  kha ndng hap thy, sau khi phan tich, két qua
4 vi tri qua 3 dot ldy mau duoc phan tich  duoc trinh bay trong bang 5.
Bdng 5. Két qua do nong d@é Pb** trong mdu nwéc (ppm)

STT Vi tri lay mau Pot 1 Dot 2 Pot 3
1 VT1 0,0024 + 0,0001 0,0025 + 0,0002 0,0027 = 0,0002
2 VT2 0,0003 + 0,0001 0,0003 + 0,0000 0,0003 + 0,0000
3 VT3 0,0006 + 0,0002 0,0062 + 0,0011 0,0005 + 0,0001
4 VT4 0,0010 + 0,0001 0,0009 + 0,0001 0,0010 = 0,0001
Nong do kim loai Pb?* trong mau nudc 3.2.3. Khd nang hap thu Pb** cuia luc binh
dao dong trong khoang tir 0,0003 — 0,0062 Qua sé lieu bang 6, ta co thé thdy ndng

ppm. Néng do Pb**cao nhét do dugc trong  dg Pb2* trong nudc & cac nghiém thic sau
Mau nu6c tai vi tri s0 3 trong dot lay mau ki két thic thi nghigm c6 sy thay ddi rd rét.
lan 2 1a 0,0062 ppm va trlép nhat la vi tri s6 Cu thé ndng do Pb?* & cac NT ddu giam
2 trong ca 3 dot lay mau véi ham luong  xyéng, giam nhiéu nhit 1a NT déi ching véi
0,0003 ppm. Péy chinh 1a néng 4o Pb* ma 43 39 luong Pb?* duoc xu I, tiép dén 1a NT2
cay luc binh c6 the hap thu duoc trong  v3 NT1. Rigng NT3 thi ndng do Pb** giam
nudce va tich Ity trong co the. xudng 4 rat thap (4,9474%), chi bang 1/8 so
vé6i NT dbi chang va 1/7 so véi NT1.
Bdng 6. Nong dé Pb** trong nudc triréc va sau khi nudi luc binh
Nong dé do duoc

Mau nuoe Trwéc khi nudi (ppm) Sau khi nudi (ppm) % Pb** dwoc xt Ii
bC 0,1890 0,1071 43,3333%
NT1 0,6013 0,3858 35,8390%
NT2 1,0094 0,6183 38,7859%
NT3 1,5766 1,4986 4,9474%
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Nghién ciu khd nang hap thu chi Pb?* ...

Tur s6 liéu bang 6, vé
do thl bléu dlén n6ng d6 2.0 1
Pb* trong nudc trudc va 18
sau .Akhl nuoi ¢ cac = 7 mTruéc khi nusi
nghiém thaec. S 14
~ 12 ®Saukhinudi
2 10
S 081
Hinh 5. Do thj biéu dién 06 1
2 A 2+ , = 0.4
nong do Pb" trong nuwdc < 0
trueéc va sau khi nubi luc 0'0
binh pC NT1 NT2 NT3

Qua sé liéu do dugc tir mau nudc co
thé thay rang, kha ning hap thu kim loai
chi Pb?* cua luc binh tét nhat ma thi
nghiém thyc hién nam trong khoang nong
d6 Pb?* <1,5ppm véi ham lwgng kim loai
chi Pb?*duoc xur Iy 1én dén trén 30%. Bén
canh d6 voi ngudng ndng dd Pb* 16n hon
1,5ppm & cdc chau nudc nubi, luc binh
khong thé phat trién binh thudng, mot s6

cay bi Ging than, 14 va ca ré, do d6 khong
con kha ning dé xir Ii Pb?",

3.2.4. Ham lrong Pb** dwoc hdp thu
trong luc binh sau khi nudi

Pé xem xét vé& kha niang hép thu Pb* tir
cac bo phan ré, than, 14, chung t6i da tién
hanh phan tich ham lwong Pb®* trong cac
nghiém thic sau thoi gian nudi 1a 4 tuan. Két
qua phan tich dugc thé hién trong bang 7.

Bdng 7 . Két qud phdn tich ham lwrong Pb** trong madu luc binh (theo trong heong twoi mg/kg)
sau khi nudi

Luc binh sau khi nubi

Than L&

0,9571 + 0,0258

1,1388 + 0,0206

0,9880 + 0,0169

1,0813 + 0,0293

1,1254 + 0,0306

1,1841 + 0,0136

Ma&u luc binh -
Re
bC 2,0122 + 0,0706
NT1 2,2147 + 0,0547
NT2 2,5365 + 0,0441
NT3 2,2092 + 0,0682

0,9807 + 0,0229

1,0793 + 0,0265

Dua vao sb liéu bang 7, vé& db thi biéu dién ham lwong Pb** dwoc hap thu trong cac bo phan
cua cay luc binh nudi trong ¢ cac nghiém thc.

3.0

2.5 -

Hinh 6. Ham lwong Pb** trong
cac bg phdn céy luc binh sau
khi nudi theo trong luong twoi

Ham wong P/ ppm

m Ré&

B Thin

20
15 -
10 | La
05
0.0 . : |
BC NT1 NT2 NT3
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Db thi hinh 6 cho thay ré luc binh 1a bo
phan tich lity ham lugng chi Pb?*cao nhét so
véi than va 14, da sd cac mau déu cd ham
luong Pb®* trong ré cua luc binh sau khi
nudi > 2 mg/kg. Piéu nay ciing co6 thé duoc
ly giai do luc binh ¢6 b r& chum, c6 nhiéu
ré nho nén kha nang hap thu rat tét. Véi 2 bo
phan 14 va than, dya vao bang sé liéu ta c6
thé thiy rang, ham luong Pb** tich Iy trén
bo phan I& luc binh cao hon so véi lugng
Pb** tich lity trén than. Su tich lily chi Pb®*
tdy thudc vao diéu kién pH, anh sang, nhiét
d6 cua moi truong (theo Olguin et al., 2002
va Moreno, 2002) vi luc binh c6 tan 14 rong
tiép xuc véi &nh ning nhiéu hon than nén
kha nang tich liiy cao hon.

4. KET LUAN

— Sinh khéi luc binh qua céc thi nghiém
c6 sy thay d6i dang ké o cac chau nudi; véi
cac chau nudi c6 ndng do kim loai Pb?* thip

Lé Thi Pho, Lé Thi Pao

hon 1,5ppm thi cay luc binh phat trién binh
thudng, tang trong lwong va sb cay con.

— Kha nang xt Ii kim loai Pb?* trong
nuée cua luc binh 13 twong déi tét trong 1
thang bd tri thi nghiém. Cu thé ham luong
Pb* ¢6 trong nude nudi dugc luc binh xur i
tir 35,84 dén 43,33%; trong d6 ré& luc binh
la bo phan tich liy ham lugng Pb** cao
nhat. Tuy nhién kha ning xu ly kim loai
nang chi Pb?*cua luc binh chi thuc hién
duoc trong mot ngudng ndng do Pb?* nhat
dinh. Néu vuot qua ngudng nay (cu thé
trong thi nghiém da chi ra 1a ndng d6 Pb*
>1,5ppm) thi luc binh ¢6 nguy co bi chét.

— Do d6 ¢6 thé dung luc binh dé xu ly
cac ngudn nudce thai co6 ham luong Pb?* cao
trude Khi xa thai vao moéi truong. Mat khac
cling nén nudi trong mot luong luc binh
trén cac luu vuc sdng nham hd tro trong
viéc phong tranh nhiing su ¢é 6 nhiém kim
loai nang phét sinh.

STUDYING ON ABSORBING POSSIBILITY OF LEAD Pb? IN AQUATIC
ENVIRONMENTS OF HYACINTH

Le Thi Pho, Le Thi Dao
ABSTRACT

Based on analysis results of 12 water samples on the Sai Gon River showed that Pb**
concentrations ranged from 0.0017 to 0.0107 ppm. It is within the permitted limit of QCVN
08 BTNMT. The soluble level of ion Pb?* in the samples changed from 0.006 to 0.0062
ppm. The range is suitable for hyacinth to absorb Pb** easily in the aquatic environment.
After growing hyacinth in the water river by additional different concentrations of Pb**
(0.05 ppm, 1.00 ppm, 1.5 ppm), the results showed that performance treatment Pb?* of
hyacinth correspond to 35.8390%, 38.7859%, 4.9474% and the hyacinth roots is a part
that can absorb highest lead. The threshold of suitable lead Pb** for the capability
processing of hyacinth is less than 1.5.
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