‘Nghién ctiu & Trao d6i -

THAM DO KHA NANG XU LY KIM LOAI TRONG NUO'C THAI
TW cCO SO’ TUYEN QUANG THIEC PHUC LINH
THAI NGUYEN BANG THUC VAT

Trdn Nhw Blrc Hau, Bang Kim Chi
Vién Khoa hoc va Cong nghé Mai trudrng
Trwdng Pai hoc Bach Khoa Ha Nai

fién nay, nhirng phuong phap xir ly nuéc théi than thién véi méi truong dang 13 hudng nghién
clu b nhieu trién vong va duoc quan tam. Nghién ciu sau day tham do kha nang hép thu
H kim loai cta mét sé loai thuc vét: cé Vetiver; cay Duong xi; c8y Phat tai. Két qua nghién ciru

budc dau cho thdy céc loai thuc vat nay déu cé kha nang xt Iy cac kim loai As; Cu: Fe: Mn 14 cac kim loai
6 nhiém trong nuGc thai tuyén quang thiéc & Phuc Linh, xa Dai Ttr, Thai Nguyén. Nhiing danh gia bude déu
cho thay c6 Vetiver co kha nang vuot tréi vé kha nang sinh tridng va hép thu céac kim loai nay. Biéu nay da
mé ra trién vong vé viéc &p dung cé Vetiver trong xt Iy nuée thai nganh tuyén quang thiéc néi riéng va cong

nghiép khai thac khoang sén néi chung.

1. M& dau

O nhiém kim loai nang trong dat va nuéc & khu
viec Phuc Linh ( Dai Tlr, Thai Nguyén), noi cé cac co
s& tuyén quing thiéc dang di&n ra hét sikc nghiém
trong. Do d6 viéc xr ly cac kim loai nay la hét sirc
can thiét gép phan quan trong vao viéc bao vé mai
truong va stre khoé con ngudi.

Truoc day, dé xt ly nwéc thai 6 nhiém kim loai
nang, ngwdi ta thwdng ap dung céc phwong phap
truyén thdng nhuw vat ly, héa hoc, héa Iy. Tuy nhién,
céc phwrong phap nay rét tén kém vé kinh phi, gici
han vé ky thuat. V&i khu vie con nghéo nhw xa
Phuc Linh , Thai Nguyén, phan Ién céac dw an cip va
thoat nwéc chua dén dwoc moi noi, nguwdi dan con
dang phai st dung nwéc séng sudi bj 6 nhiém kim
loai (do tiép nhan nwéc thai sau tuyén quang) cho
sinh hoat, twdi tiéu thi co cdng nghé xir ly phi hop,
vira don gian, vira c6 chi phi xay dwng, van hanh
va bao dudng thap, vira ddm bao v& sinh méi
tredng 1a mot hwéng giai quyet hop ly va kha thi.
(Png dung thuc vat vao xir ly 6 nhiém kim loai trong
dat va nwéc la nhitng phuong phap dang duoc cac
nha khoa hoc quan tdm dac biét va duoc danh gia
4 hoi tu duge nhidu yéu ciu trén. Do vay, bao céo
nay xin dwgec trinh bay mét sé két qua tham do buéc
dau vé kha nang x® ly kim loai trong nwéc thai sau

tuyén quing thiéc ciia mot sé loai thie vat 13 co Ve-
tiver, cay Dwong xi va cay Phat tai. v
2. Muc dich déi twong va phwong phap
nghién clru
a. Muc dich nghién ciu

Banh gia anh hudng cla céc yéu pH ban dau,
ham lwgng kim loai As, Cu, Fe, Mn trong nuwéc thai
va chat lwong d4t dén higu suat hap thu cac kim loai
nay bang mét sé loai thue vat

Tim hiéu co ché hép thy va déi twong nghién
cteu thich hop nhét

b. Déi twong nghién ciu

- Nwérc thai sau tuyén quang thiée dwoc Iy truc
tiép tlr cac ban tuyén quang & co s& tuyén quing
thiéc & Phuc Linh-, Thai Nguyén 6 nhiém kim loai As,
Cu, Fe, Mn

- Cac thire vat ¢ Vetiver, cay Dwong xi, cay Phat
tai

- Dat phi sa sng hdng, d4t xam ting loang 13

¢. Phwrong phdp phén tich

- pH: Po bang may do theo TCVN 4559-1998;
TCVN 6492-1999

- Xac dinh tdng Fe béng thudc thr thioxianat theo
phuong phap do quang

Tap chi Khi tugng Thuy vin * Thadng 5/2010 35




- Xac dinh Mn béng phwong phéap do quang st
dung persunphat :

- Xac dinh Cu, As theo phwong phap quang phé -
hép phu nguyén t&r AAS 16 nhiét dién va phuong

phap ICP-MS.

3. Thwe nhiém

1. So sanh kha néng sinh trwédng va phat trién,
hap thu kim loai ctia ¢ Vetiver, cdy Duong xi, cay
Phat tai

Qua trinh dwoc thwe hién déi véi nwdc thai dwoc
dwa lén gia tri pH = 7, d4t phu sa séng Héng, thoi
gian lwu nwéc thai 9 ngay.

2. Xac dinh ham lwgng kim loai trong cay, trong
dét va trong nwdc tai cac thi nghiém trong cd Vetiver,
cay Dwong xi, cay Phat tai

Qué trinh dwoc thwe hién dbi véi nwde thai duoc
dwa l&n gia tri pH = 7, dat pht sa séng Hong, thoi
gian lvu nwéce thai 9 ngay.

3. Anh hwéng clia pH nwéc thai sau tuyén quéng

t&i sw sinh tredng cla thye vat t6t nhét

Qua trinh dwoc thue hign déi véi nwdc thai & cac
gia tri pH = 5; 7; tién hanh 2 dgt lvu nudc thai 7 ngay
va 9 ngay.

4. Panh gia kha naéng hap thu As; Cu; Fe; Mn clia
thuc vat tét nhét tai cac thi nghiém

Qua trinh dwoc thwe hign dbi voi nwde thai & cac
gia tri pH = 5; 7; tién hanh 2 dot Iwu nwdc thai 7 ngay
va 9'ngéy.

5, Xac dinh ham lwong kim loai tich luy trong
dat va nudc thai sau xi ly

6. So sanh kha nang lwu gitr kim kim loai trong
d4t phir sa va d&t xam tang loang 16

Qué trinh dwoc tién hanh vaéi hai loai dét pht sa
sbng Hoéng va dat xam tang loang 16, nwdce thai co
gia tri pH = 7, thoi gian lwu trong 9 ngay

4, Két qua va thao luan

a. Tham do kha ndng xtr Iy kim loai giika cé
Vetiver, cdy Dwong xi, cdy Phdt tai

Béng 1. Thanh phén céc kim loai As, Cu, Fe, Mn trong nwéc thai & cdc gid tri pH 3,8; 5; 7; 9

Pdnvi | Kétqud

pH Chi tisu TCVN 5945 -2005
Cot A CotB
PII=3.83184°C (nudc As 94 0.05 0.1
thii ban d3u) Cu mg/l 9 2 2
Fe 25 1 5
. Mn 8 05 1
pH=5817.9°C As 6.8 0.05 0.1
Cu 7.2 2 2
Te 15 1 5
Mn 7 05 - 1
pH=7.048185°C As 094 0.05 0.1
Cu 0.8 2 2
Fe 7.1 1 -5
Mn 4,63 05 1
pH=9.076184°C As 0.66 0.05 0.1
Cu 0.1 . 2 2
Fe 38
Mn 1.2 05 1

Nhu vay gia tri pH ctia nwéc thai cang cao thi ham lwgng kim loai As, Cu, Fe, Mn cang

thap

+ Panh gia kha nang sinh truéng ctia cé Vetiver, cdy Dwong xi, cdy Phat tai -
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Bang 2. St ting trwéng sinh khéi ciia cé Vetiver, cdy Dwong xi, cdy Phat taj

Thye vt Sinh khéi , g Sinh khdi, g T§ l¢ si(r;h trudng
Ban dau sau 9 ngay !

Vetiver 248 323.09 30.28

Dudng xi 236,13 288.07 21.99

Phat ai 253.12 31144 23.04

S

Nhuw vay kha néng sinh trudng cia cé Vetiver [a tét nhat, tiép Gén la cay Phat tai va thap nhat I3 Duong
Xi.

+ Khd nang hap thu kim loai frong c6 Vetiver, cay Duwong xi, cay Phét tai

Bang 3. Ham Iwong kim loai tich luy trong cé Vetiver & cdc TN
(Nang sudt hap thu I3 Irgng kim loai dwoc cdy hép thu trong mét ngay)

Thue vit Chi Ham lédng kim loai trong ciy Phiin % trong Niang suit
" Tiéu (mg/kg cay) cly sau 9 ngay mgfngay
Ban diu San 9ngiy ) ;
Vetiver | As 0.008 9.28 0.00093 0.333
Fe 118] 2399 0.024 5.36 ’
Mu 14.3 1479 0.015 2.12
Duong As 0.0083 968 0.00097 0.31
xi Fe 12147 199.63 0.020 32
Mn 9.25 835 0.0084 1.89
Phat tai As 0.0032 572 0.00057 0.197
Fe 116.7 207.88 0.021 391
Mn 9.73 11334 0.011 3.65

Nhw véy ca 3 loai thue vat ddu c6 kha nang hp thy kim loai As, Fe; Mn nhwng cd Vetiver 13 tét nhat
duoc thé hién théng qua kha nang sinh trudng va kha nang hap thy kim loai ndng

b. Thdm do kha nang xi¥ Iy kim loai As, Cu, Fe, Mn cga co Vetiv er

+ Dénh gia dnh hwéng cla pH nuwéc thai t6i kha néng sinh trudng cta cé Vetiver
Bang 4. Sw tang truréng cua co Vetiver & cdc TN sau 7, 9 ngay

< Tang trudng sinh | Tang trudng chidu Tang trudnag chiGu
S kh3i (fan) dai thin (fin) dai & (fan)
Nudc ddu vao -
™ 7 9 7 9 7 9
ngay ngay ngay ngay ngay ngly
TN O © Nudc cdp 14 148 1.77 1.98 3.5 3.83
pH =35, As: 6.8; Cu: 7.2; I’c: 15;
TN 4 1.14 1.2 1.3 1.37 2.5 3.17
Mn: 7 ( ppm)
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'Aﬁ
(=N

Ting tréfng sinh | ‘Ting trudng chidu | Ting tnidng chitu

khéi (Bin) dai than (fin) dai r& (fan)
Nude diu vio '
[§ { C
N 7 0 7 9 7 9
ngdy ngdy ngdy ngdy ngdy ngly

pH =7; As: 0.94 5 Cu: 0.8; 1e:
TN S5 1.26
7.1; Mn: 4.63 (ppm)

133 1.35 14 2.75 3.17

pH = 9; As: 0.66; Cu: 0.1; I'e:
TN 6 1.35
3.8; Mn: 12 (ppm)

1.43 1.06 1.42 3 3.33

Gia tri pH nwéc thai tng dan twong tng voi ham
lrong kim loai As, Cu, Fe, Mn giam dan vi vay ngoai
anh hwéng ctia pH nwdc thai con cd anh huwéng cla
ham lwgng kim loai trong nwéce thai dén suw sinh
trudng clia ¢o Vetiver, Nhw vay ham lwgng cac kim

loai trong nwéc thai cang cao thi sw sinh trudng clta
co Vetiver cang giam.

+ Kha nang héap thu As, Cu, Fe, Mn trong ¢6 Ve-
tiver

Bang 5. Ham Ilwgng kim loai trong co Vefiver

Ham Iudng kim loai trong c6 Hz‘un‘] m'm‘?' kim loai . . ,
TN | Chiiéu | Vetiver ngay tnid khi bf sung | 1008 0 Vetversaukhi | Nang sull
.. Y Ivtu nw'dc thai 9 ngay mg/ngay
nudc thdi (mg/kg cd) (ng/kg o)
As 0.1 338 0.057
1 . Cu 20,18 8144 0.69
Fe 306441 509.95 3.15
Mn 143 77.83 1.01
As 0.1 4,68 0.078
Cun 20.18 0442 1.34
2 Fc 36441 573.7% 5.06
Mn 143 147.9 212
As 1 4.8 0.09
Co 20.18 96.89 ) 1.57
? Te 36441 581.97 6.21
Mn 143 123.9 2.16

Nhw vay c6 qua trinh bién ddi cac kim loai As, Cu, Fe, Mn véo sinh khéi c6 Vetiver. Qué trinh nay dua

vao chlrc nang va co ché vén co cha thuc vat,

+ Péanh gia chéat lwong nwéc thai sau xir Iy tir céc TN 4, 5, 6 theo thoi gian.
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~ Bang 6. Chét Irong nwéc thai sau xir Iy & cdc TN 4, 5,6 theo thoi gian
(Ghi cha: ddu “ =" : khéng do (ham lwgng Cu dAu vao thap hon tiéu chudn loai A)

pH 1°C As Cu Fe Mn
f’pm

Ban diu 5| 179 6.8 7.2 15 7
TN Sau 7 ngay 7.29 235 3.903 43 5.93 5.3
¢ Sau 9 ngy 7.85 20 2975 3.16 386 282

Ban diu 7.04 185 0.94 0.8 7.1 4.63
TN |  Sau7ngay 7.85 235 0.46 - 2.21 215
5 " Sau9ngay 7.79 20 0085 - 167 063

Ban dau 9.07 184 0.66 0.1 3.8 1.2

TN | Sau7ngay 7.85 234 0.093 - 1.67 0.63

6 Sau 9 ngay 7.86 21.1 0,049 - 0.47 03
TCVN 5945 -2005 (loai |  6-9 0 | 005 2 1 0.5

A)

Nhw vy tai TN cho nwérc thai co gia tri pH = 9, chét lvong nuwée thai dau ra Ia tét nhét dat tidu chudn
nudc thai cong nghiép TCVN 5945 -2005 loai A va thai gian lwu cang lau thi hidu qua xd ly cang cao. Tai
TN nay hiéu suét x Iy As: 93%; Fe: 98.76; Mn: 97.5 %:;

+ So sénh kha nang luu gilr kim loai nang gitka dat phu sa séng Hong va dat xam tang loang 16

Bang 7. Lwgng kim loai bj Iwu gitk trong dét phi sa séng Héng va dat xam ting loang 16

Nudce thai cé TLagng kim loai bi gii? lai %
Chi tiéu
pI [ = 7 o ” o 4
bal phit sa bit xdm tang loang 16
As 0.94 28.9 5.36
Cu 0.8 43.6 27.8
t'e 7.1 37.32 23.98
Mn 463 35.96 12.03

Nhuw vay dat phi sa git kim loai iai trong dat  khéi

nhiéu hon dat xam loang 16 5. Két uan va kién nghi

Vay dat xam tang loang 18 12 loai dét thich hop
hon do: Cé Vetiver phat trién trén dat xam co ting
loang 16, kha néng tich tu kim loai clia d4t xam tang
loang 16 thap, d4c tinh toi x4p nén d& thu hoach sinh

Céc két qua chinh clia qua trinh nghién cieu tham
do thu dwgc nhw sau:

1. Co Vetiver ¢co kha nang sinh tredng tt hon
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cay Duong xi va cay Phat tai. Sau 9 ngay lvu nwéce
thai sinh khdi clia co Vetiver ting 30.28%; hon cay
Duong xi v&i 21.99% va Phat tai 23.04%

2. Co Vetiver c6 kha nang hép thu kim loai vuot
troi hon cay Dwong xi va cay Phat tai véi nang suét
hap thu As, Fe, Mn clia cd Vetiver lan lwot 1a (0.333
mg/ngay; 5.36 mg/ngay; 2.12 mg/ngay)

3. DBéi voi nwde thai co6 ham Iwong kim loai cao
phai két hgp phuwong phap sinh hoc st dung thuc
vat véi phwong phap hoé hoc. Vi co Vetiver khi
ham Iwong kim loai trong nwéc thai sau tuyén quang
16N (tai pH nwére thai bing 5; 7)thi ndng suét hép thy
va kha nang sinh treéng giam dang ké. Vi vay can

két hop phwong phap hoa hoc, hoa ly dé& [am giam
ham lugng kim loai trong nwéc thai

4. Cac didu kién thuan lgi @& nwéc thai thai sau
tuyén quing & co s& tuyén quang thiéc Phuc Linh
sau khi xir Iy bang cd Vetiver thi dat tiéu chuan loai
A cla tiéu chudn nwéc thai céng nghiép TCVN
5945-2005 la: nwéc thai dwa lén pH = 9; luu trong 9
ngay; st dung loai dat cé thanh phan nhiéu cat, it
sét, co thanh phan co gidi nhe.

Pay chi 1a nhitng nghién clru buéc dau , vi vay
can nhi*rng nghién cteu sau hon dé cé thé ap dung
vao thue t& véi quy mod 1én hon.
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