TNU Journal of Science and Technology

230(14): 218 - 224

APPLICATION OF REED (Phragmites australis) IN TREATING HEAVY
METAL CONTAMINATED SOIL IN TU LE LEAD-ZINC MINE,
TU LE COMMUNE, LAO CAI PROVINCE, VIETNAM

Tran Thi Pha, Dam Xuan Van®
TNU - University of Agriculture and Forestry

ARTICLE INFO

ABSTRACT

Received: 08/6/2025

Revised: 14/11/2025

Published: 18/11/2025
KEYWORDS

This study assessed the effectiveness of reed (Phragmites australis) in
treatment of soil contaminated with heavy metals at the Tu Le lead-zinc
mine waste dump, Tu Le commune, Lao Cai province. The field
experiment was carried out for eight months with randomized block design
to monitor the growth, heavy metals accumulation and effectiveness of the
reed treatment against pollution. The results showed that reed had the
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ability to grow stably on heavily contaminated soil at 145.33 cm in height
and at 57.43 cm in root length. Analysis of plant samples showed that the
plant accumulated heavy metals predominantly in the roots, particularly in
the case of Pb, Cd and As. After 8 months, the heavy metal treatment
efficiency in the soil reached high levels: Zn (66.5%), Pb (73.95%), Cd
(66.71%) and As (73.43%). In addition, there is a positive correlation
between the concentration of heavy metals in the soil and the accumulation
in the plant (R? reaches 0.81 - 0.95 in the roots and R? reaches 0.55 - 0.76 in
the stems and leaves). The results show that reed is a potential plant species
in the treatment of heavy metals contaminated soil in mining areas, which
can be applied in sustainable soil improvement and environmental
restoration programs in the mountainous areas of Northern Vietnam.
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Ta Lé

Nghién ciru nay danh gia hiéu qua caa cay say (Phragmites australis) trong
xir Iy d4t 6 nhiém kim loai ning tai khu vire bii thai moé chi — kdm Ta Lé, xa
Ta Lg, tinh Lao Cai. Thi nghiém ddng rudng dugc trién khai trong 8 thang
vai thiét ké khéi ngau nhién, nhdm theo ddi kha ning sinh truong, tich lity
kim loai ndng va hiéu qua xu ly 6 nhiém cua cdy say. Két qua cho thay cy
sdy c6 kha nang sinh truong on dinh trén nén dat bj 6 nhlem nang, véi chiéu
cao dat 145,33 cm va chiéu dai r& 57,43 cm. Phan tich mau thuc vat cho thay
cay tich lity kim loai nang cha yéu tai ré, dac biét doi véi Pb, Cd va As. Sau 8
thang, hiéu suat xtr Iy kim loai nang trong dat dat muc cao: Zn (66,5%), Pb
(73,95%), Cd (66,71%) va As (73,43%). Ngoai ra, ton tai mbi tuong quan
thuan giita ndng d6 kim loai nang trong dat va ham luong tich lily trong ciy
(R2 dat 0,81 — 0,95 & r& va R2 dat 0,55 — 0,76 & than, 14). Két qua cho thiy cay
sy la loai thyc vat tiém nang trong xu 1y d4t 6 nhiém kim loai nang tai cac
khu vuc mé, c6 thé tng dung vao cac chuong trinh cai tao dat va phuc hdi
moi trudng bén viing tai ving nii phia Bic Viét Nam.
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1. Mé diu

Trong nhitng ndm gan day, 6 nhiém méi trudng do hoat dong khai thac khoang san dang tré
thanh mot thach thirc nghiém trong tai nhiéu khu vuc & Viét Nam. Dic biét, cac khu mo khai thac
chi (Pb) va kém (Zn) dé lai hdu qua ning né, ndi bat 1a tinh trang 6 nhiém dat véi nong do kim
loai nang (KLN) vuot ngudng cho phép. Theo QCVN 03:2023/BTNMT, khi ham luong cac kim
loai nhu Pb, Zn, Cd va As vuot quy chuin, s& giy anh hudng nghiém trong dén chét luong dét,
cdy trong va strc khoe con nguoi [1].

Trudc thyc trang nay, viée tim kiém cac bién phap xir 1y dat 6 nhiém theo huéng than thién
v61 mdi truong dang dugc vu ti€n hang dau. Trong d6, phuong phap phytoremediation (sinh hoc
thuc vat xtr 1y 6 nhiém) duoc xem 1a mot giai phap hiéu qua, chi phi thap va phu hop voi diéu
kién sinh thai tai Viét Nam [2], [3]. Cay sdy (Phragmites australis) la loai thuc vat da dugc
nghién ctu va ng dung phd bién trong xir Iy 6 nhiém nhd kha ning hap thy, tich liy KLN tdt,
ddng thoi thich nghi cao voi mdi truong dat nghéo dinh dudng va 6 nhiém [4] - [7]. Nhiéu nghién
clru quéc té da ghi nhén hiéu qua cua P. australis trong xur ly KLN nhu Pb, Zn, Cd tai cac khu
vuc dét bi 6 nhiém nghiém trong [81, [9].

Tai Viét Nam, da c6 mét so nghién ctru s dung céy sdy trong xur ly d4t 6 nhiém KLN, trong
d6 da ung dung cay say dé xu Iy dét 6 nhlem sau khai thac khodng san tai tinh Thai Nguyén, cho
thdy hiéu qua tich liiy va giam thiéu nong d6 KLN dang ké [7]. Tuy nhién, van con thiéu cac
nghién ctru thyc nghiém tng dung cu thé tai nhimg khu vuc khai thac khoang san dic tha nhu Tu
Lé — noi ¢6 dia hinh ddi nui, lugng mua 16n va cu trac dat bi bién d6i manh sau khai thac [10].
Viéc danh gia hiéu qua xtr 1y 6 nhiém dat bang cdy siy tai khu vuc ndy c6 y nghia khoa hoc va
thue tidn quan trong trong phuc hdi méi truong dit sau khai thac khoang san.

Nghién ciru nay dugc thuc hién nhim danh gia kha ning sinh truéng va hiéu qua tich liy
KLN (Pb, Zn, Cd, As) cia cay say (Phragmites australis) trong diéu kién dat bi 6 nhiém boi hoat
dong khai thac khoang san tai khu mo chi — kém Ta L¢, xa Ta Lg, tinh Lao Cai. Két qua nghién
clru s& cung cp co s¢ khoa hoc dé dé xuat mo hinh xir Iy dat 6 nhiém bang thyc vat phi hop voi
diéu kién sinh thai mién nti phia Bac Viét Nam.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu nghién ciru

Dbi tuong nghién ctru 1a ciy siy (Phragmites australis); cac KLN dugc nghién ctru bao gom
Pb, Zn, As va Cd dugc xac dinh trong dat va cac bd phén than, re va 14 cay say.

2.2. Phwong phap nghién ciru

Phiwrong phdp bé tri thi nghiém

Thi nghiém dong rudng duoc bé tri theo kiéu khdi ngau nhién tai khu bii thai rong khoang 9
m? thudc mo khai thac chi — kdm Ta Lé. Gom 3 6 thi nghiém va mdi 6 dugc lap lai 3 lan.

Cay sdy str dung trong thi nghiém duoc chon ddng déu vé sinh trudng, cit ngin than con
khoang 20 cm va ré dai 7-8 cm. Sau khi trong, thuc hién cac bién phap chim soc: dim cay, tudi
nudc, 1am co dinh ky 10 ngay/ lan.

Dic diém thoi tiét khi hdu

Nhiét d6 trung binh trong qua trinh thyc hién thi nghiém tai xa Ta Lg, tinh Lao Cai: khoang
21-29 °C, cao nhét vao thang 6-7 (~34 °C), thip nhét thang 1 (~14 °C). Lugng mua tang dan, tir
khoang 10 mm (thang 1-2) 1én dén 216 mm (thang 8). Tong lugng mua 8 thang khoang 812 mm.

Chi tiéu theo doi

- Kha néng sinh trudng:

+ Chiéu cao cay: do tir gbc dén 14 cao nhat, 1 thang/1an (trung binh 5 cay/d).

+ Chiéu dai 14: do tir be 14 dén mo 14, 14y trung binh cua cac 1an nhic lai.

- Kha niing tich lity KLN: phan tich ham lugng Pb, Zn, Cd, As trong ré, than va 14.
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- Hiéu qua xtr ly KLN: d4nh gia théng qua phan tich ham lwong KLN con lai trong dét sau
tréng cay.

Phwrong phap ldy mau va xir Iy mau

- Mau cay: Sy kho & 60—70 °C, nghién nho, bao quan trong binh hut am.

- Méu dat: Loai bo tap chét, phoi kho tu nhién, nghién min qua riy 1 mm.

Phwong phap phan tich trong phong thi nghiém

- pH dat do bang may pH meter.

- Kim loai ning (Pb, Zn, Cd...) trong mau dét va ciy duoc xac dinh theo phuong phap quang
phd hap thy nguyén tir (AAS) sir dung thiét bi Optizen 1412Vz (Korea). Mau dugc xir 1y theo quy
trinh phan hity axit dya trén chuan EPA 3050B (d6i v&i dat) va EPA 3051A (d6i véi cdy). Phan tich
AAS tuan theo huéng dan trong EPA 7000B v6i budc song dac trung cho timg nguyén t.

Phwrong phap phan tich xir Iy 56 liéu

Dir liéu duoc tong hop va phén tich cac chi tiéu thdng ké (gia tri trung binh, ty 1¢ phan trim,
d6 1éch chuan) bang phan mém Microsoft Excel.

3. Két qua nghién ciru va thao luin
3.1. Ddnh gid chit lwong dit truwdc khi trong sdy

Bii thai tai khu m6 chi — kém Ta L& 1a noi tich tu chat thai tir hoat dong khai thac va ché bién
khoang san, ddn dén 6 nhiém nghiém trong. Nguyén nhan chinh bao gdm hoat dong khai thic mo,
trong d6 qua trinh ché bién quing chi — kém thai ra cac chit chira kim loai ning nhu Zn, Pb, Cd va
As. Néu khong dugc xir Iy diing cach, cac cht thai nay tham vao dat, gdy 6 nhiém nghiém trong. Moi
truong dat axit véi pH 5,4 1am ting kha ning hoa tan va di dong ctia kim loai nang, khién chiing dé
dang xam nhap vao dat, nude ngﬁm va chudi thirc an. Bén canh dé, viéc quan 1y chét thai yéu kém,
khi bai thai khong duoc thiét ké hodc van hanh theo tiéu chudn moi truong, khién kim loai ning phat
tan qua nudc mua, gioé hodc dong chay bé mat, 1am tram trong thém tinh trang 6 nhiém.

Mirc d6 6 nhidm kim loai ning tai khu vuc ndy gy ra nhidu hé qua nghiém trong. Déi véi dat
va nong nghiép, dat bi axit hoa va 6 nhiém lam giam do phi nhiéu, anh hudng dén vi sinh vat dat
cling nhu kha ning giir nude va dinh dudng, khién dat khong thé sir dung cho trong trot hodc
chan nudi do nguy co cdy trong hap thu kim loai ning, din dén tich luy sinh hoc. V& h¢ sinh thai,
cac kim loai ndng nhu Cd va As c6 dgc tinh cao, gay chét hodc suy giam su phat trién cua thuc
vat, dong vat va vi sinh vat, dong thoi 6 nhiém c6 thé lan rong qua nudc ngam hoic dong chay,
anh huong dén cic hé sinh thai 1an can. Di voi sirc khoe con ngudi, Cd va As la cac chit gy
ung thu, ¢6 thé xam nhap qua thuc pham, nudc udng hodc bui dat, trong khi Pb va Zn tich liy lau
dai gay t6n thuong than kinh, suy giam chirc néng than va anh huong dén su phat trién cua tré
em. Vé kinh té va xa hoi, 6 nhiém dat 1am giam gia tri sir dung . dat, anh huong dén sinh ke clua
nguoi dan phu thudc vao ndng nghiép, dong thoi chi phi phuc hdi moi truong doi hoi ngudn lyc
tai chinh va cong nghé cao, tao ra thach thirc 16n cho khu vuc.

Bang 1. pH va ham lwong KLN trong ddt truéc khi trong cdy

Chi tiéu Két qua QCVN: 03:2023/BTNMT
pH 5,40 -
Zn (mg/kg) 1540,80 300
Pb (mg/kg) 281,24 200
Cd (mg/kg) 21,18 4
As (mg/kg) 246,31 25

Két qua phan tich tai Bang 1 cho thiy dét tai bai thai khu mé chi — kém Ta Lé c6 pH = 5,4 1a
moi truong axit va chira ham lugng kim loai ning vuot xa gidi han cho phép theo QCVN:
03:2023/BTNMT. Cu thé, ham lwong Zn, Pb, Cd va As lan lugt cao hon tiéu chuin 5,14; 1,41;
5,29 va 9,85 lan. Mtrc d6 6 nhiém nay khong chi anh huong dén chat lugng dit ma con gy ra
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nhiing rui ro 16n doi voi hé sinh thai, sitc khoe con nguodi, va kha nang st dung dat cho nong
nghiép hodc cac muc dich khac.

3.2. Khd nding sinh truong ciia cdy sdy trén dit 6 nhiém KLN

Két qué theo ddi sau 8 thang trong cay say (Phragmites australis) trong mdi trudng dat 6 nhiém
kim loai ning tai bai thai khu mo chi — k&m Tu Lé cho thy loai ciy nay c6 kha ning thich nghi cao
v6i diéu kién bat loi. Cu thé, cay dat chiéu cao trung binh 145,33 cm, chiéu dai 14 41,17 cm va
chiéu dai r& 57,43 cm (Béang 2), mic du téc d6 sinh truong cham hon so véi diéu kién 1y tuong do
dat nghéo dinh dudng, pH axit (5,4) va ham luong kim loai ning (Zn, Pb, Cd, As) vuot xa gidi han
cho phép theo QCVN 03:2023/BTNMT. Sy phat trién 6n dinh cua ciy sdy, véi hé ré sdu va rong,
cho thay kha nang hap thu nudc, chat dinh dudng va c¢b dinh kim loai ning tai ving r&. Két qua nay
phtt hop véi nghién ctru tai Thai Nguyén [7], khang dinh tiém ning ciia cy sdy trong cong nghé xir
Iy 6 nhidm bang thuc vat nho co ché tich liy kim loai va chiu dung méi trudng axit. Tuy nhién,
hiéu qua xir Iy Cd va As can nghién ciru thém do ddc tinh cao ciia cac kim loai nay. Viéc két hop
cdy sdy véi cac bién phap cai tao dat hodc vi sinh vat cong sinh co thé ting cuong hiéu qua phuc
hoi, trong khi sinh khdi cay sau thu hoach can dugc xir Iy an toan dé tranh tai phat tan kim loai. Két
quéa nghién ctru ndy mé ra trién vong tmg dung cdy sy trong phuc hoi dét 6 nhiém tai cac khu vurc
khai thac mo, gop phan cai thién chat luong dét va bao vé méi truong.

Bang 2. Két qua theo doi khd néng sinh trong ciia cdy sdy trong méi trwong ddt 6 nhiém KLN
(Pon vi tinh: cm)

Chitieu Ban diu Chi tiéu sinh trudng ciy siy sau trong

1 thang 2 thang 3 thang 4 thang 5 thang 6 thang 7 thang 8 thang

Chiéu cao cay 20 23,97£1,60 34,37+0,87 52,1+1,18 71,17+1,60 98,1+1,73 120,3+1,08 131,77+1,44 145,33£1,82

Chidudaila 10+1,55 15,57+1,30 20,63+1,86 24,87+1,02 28,67+1,53 31,5£1,97 34,83£1,21 3853+1,15 41,17+1,17

Chiéu dairé 7,5¢1,15 - - - 31,5%1,25 - - - 57,43+1,70

3.3. Kha nang tich liity KLN cuia cdy sdy

Bang 3. Kha ndang tich liiy KLN ciia cdy sdy trén ddt 6 nhiém
(Pon vi: mg/kg)

Chi tiéu Bo phan cay Ban dau Sau 4 thiang Sau 8 thiang
Ham luong Zn Than + 14 25,45 49,32 +1,13 64,49 £ 1,04
i Ré 16,24 23,91+ 0,46 39,45 + 0,95
Ham luong Pb Than + 14 0,09 3,80+0,14 4,56 = 0,28
i Ré 0,43 9,30+ 0,45 15,02 + 0,60
Ham luong Cd Than + 14 0,06 2,65+0,21 3,98+0,14
j Ré 0 3,67+0,11 6,81+ 0,54
Ham lrong As Than + 14 0,68 2,91+0,38 5,17 £ 0,29
j Ré 5,72 9,06 + 0,24 18,26 + 1,02

Két qua phan tich tai Bang 3 cho thdy cay sdy (Phragmltes australls) c6 kha nang tich liy
KLN chu yéu tai 1é, voi nong do Pb, Cd va As trong ré cao hon dang ké so voi thén va la sau 8
thang trong trén dat 6 nhim tai bai thai khu mo chi — kém Ta Lé. Cu thé, nong do Pb trong ré dat
15,02 mg/kg, Cd dat 6,81 mg/kg va As dat 18,26 mg/kg, trong khi ndng do cac kim loai ndy &
than va 14 thip hon nhiéu lan (Pb: 4,56 mg/kg; Cd: 3,98 mg/kg; As: 5,17 mg/kg). Diéu nay ching
minh cdy sdy c6 co ché uu tién hap thu va c6 dinh KLN tai ré, han ché van chuyén 1én cac bd
phan trén mit dat, qua d6 glam thiéu nguy co phat tan kim loai viao méi trudng hodc chudi thirc
an. Co ché > nay phu hop véi nghién ctru cua Ali va cong su [2], Zhang va cong su [8], trong do
ghi nhan ré ciy sy tiét ra cac chat chelate va axit hitu co, hd trg cd dinh KLN trong ving ré,
giam dgc tinh va han ché sy di chuyen ctia kim loai 1én than va la. Kha nang tich iy Zn cling
déang cha y, voi ndng do trong re dat 39,45 mg/kg sau 8 thang, du thap hon so v6i Pb va As. Két
qua nay khing dinh tiém ning cta cdy sdy trong cong nghé xtr Iy 6 nhidm bang thuc vat, dic biét
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1a & cac khu vuc dat 6 nhiém KLN nhu Ta Lé. Tuy nhién, dé t6i vu héa hiéu qua, can nghién ciru
thém vé kha nang xir 1y sinh khoi ré chira KLN va k&t hop véi cac bién phap cai tao dat nham
tang cuong hiéu suat tich Ity va ddm bdo an toan moi truong.

3.4. Khd nang xir Iy Kim logi niing trong dit ciia cdy sdy

Két qua phan tich sau 8 thang trong ciy sdy (Phragmites australis) tai bai thai khu moé chi —
kém Ta Lé cho thdy ham lugng kim loai nang (KLN) trong dit giam dang ké, voi higu suat xir 1y
dat Zn 66,5%, Pb 73,95%, Cd 66,71% va As 73,43% (Bang 4). Cu thé, ham lugng Zn gidm tur
1540,80 mg/kg xudng 516,18 mg/kg, Pb tir 281,24 mg/kg xudng 73,25 mg/kg, Cd tir 21,18 mg/kg
xudng 14,71 mg/kg va As tir 246,31 mg/kg xudng 65,43 mg/kg. So voi nghién ciru cia Li va
cong su [9], hiéu suét xur Iy KLN tai Ta L& tuong duong hodc vuot trdi, chiing to cay sdy thich
nghi t6t voi didu kién dat axit (pH 5,4) va khi hau ving nui ¢6 lugng mua 1on. Két qua nay cling
phii hop véi nghién ctru cia Tran Thi Pha [7] tai Thai Nguyén, khang dinh kha nang tich lily va
loai bd KLN hiéu qua cta cdy sdy thong qua co ché xir Iy 6 nhiém bang thyc vat. Sy giam dang
ké ham lugng KLN, déc biét 1a Pb va As, cho thay tiém nang cua cay say trong viéc cai thi¢n chét
lwong dét 6 nhidm. Tuy nhién, dé dat ngudng an toan theo QCVN 03:2023/BTNMT, cin kéo dai
thoi gian xtr 1y hodc két hop voi cac bién phap cai tao dit nhu bd sung voi hodc vi sinh vat cong
sinh. Két qua nay nhan manh vai tro ciia cdy sdy nhu mot giai phap sinh hoc bén viing, c6 thé ap
dung rdng rai tai cac khu vuc mo khai thac tuong ty.

Bang 4. Ham liwong KLN con lai trong dat sau khi trong sdy tai viing mé chi — kém Tii Lé

QCVN: Ham lwgng KLN KLN trong ddtsau  Higusuat KLN trong ditsau Hiéu suat
KLN  03:2023/  trong dat truéc khi khi trong 4 thang Xt ly khi trong 8 thang Xt ly
BTNMT trong (mg/kg) (mg/kg) (%) (mg/kg) (%)
Zn 300 1540,80 1124,78 27,00 516,18 66,50
Pb 200 281,24 217,49 22,67 73,25 73,95
Cd 4 21,18 14,71 30,55 14,71 66,71
As 25 246,31 176,76 28.24 65,43 73,43

3.5. Méi twong quan giiva ham lwong KLN trong dit va cdy

Hinh 1 cho thiy mdi twong quan tuyén tinh manh gitra KLN trong dat va trong ré cay (R? =
0,81 —0,95), trong khi ¢ than + 14 R? chi dat 0,55 — 0,76. Diéu nay cung cb vai trd trung tim cta
1é trong qua trinh xir ly 6 nhiém bang thuc vat cta cay sdy.

ong than vé 14 séy sau 4 thang (mg/k

{ kg) )
au 8 thang (mg/kg)

¥ = 0.2038In(x) - 20.566
R*= 09513

y =17.901In(x) - 58.365
R =0.7601

20 y =9.5573In[x) - 33.741
R?=05484

KLN trong dt (mg/ke)
.

. / /
o % ° KLN trongthin v 14 céy sdy (ma/ke) 600 800
KLMTRONG RE CAY SAY (MG /KG)
a) Twong quan gitta ham lwong KLN trong b) Tweong quan gitta ham lwong KLN trong
than + ld cdy sdy va trong dat ré cay sdy va trong dat

Hinh 1. Twong quan giita ham lwong KLN trong cdy sdy va ham heong KLN trong dit

Dit tai khu vuc - nghién ctru ¢6 pH = 5,4 — mo61 truong axit nhe, lam tang tinh di dong cua KLN,
giup cay hap thu dé dang hon [5]. Dong thoi, luong mua cao tai Tu L€ gop phan di chuyén KLN tir
tang mat xudng vung re. Ngoai ra, hé vi sinh vat dat dac trung vung d6i nui co thé tham gia hd trg
cy trong viéc chuyén hoa hodc cd dinh KLN théng qua tiét enzyme hodc cong sinh [11].
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Két qua nghién ctru tai Ta Lé co sy twong ddng vé co ché tich lity v6i nhidu nghién ciru quéc té
nhu Ali va cong su [2], nhung vuot trdi vé hiéu suat xir Iy Cd va As so voi nghién ctru cua Li va cong
su [9]. Piém moi cta nghién ctu 14 da tng dung thanh cong cay sy trong diéu kién dét bi pha v& cau
trac manh sau khai théc, c6 d6 doc 16n, pH thap va mua nhiéu. Tir d6 khang dinh tinh kha thi ctia mo
hinh xir Iy 6 nhiém dit bang cay sy tai cic ving mo mién nui phia Bic Viét Nam.

4. Két luan va dé nghi

Nghién ctru tai khu mo chi — kém Ta Lé, xa Ta L¢, tinh Lao Cai, da danh gia kha nang sinh
truong va hiéu qua tich iy kim loai nang cua céy sy (Phragmltes australls) trén dat 6 nhiém sau
khai thac khoang san. Két qua cho thiy cay sdy sinh truong tdt trong diéu kién dat c6 pH axit nhe
(5,4) va ham lugng KLN (Zn, Pb, Cd, As) vuot xa gidi han theo QCVN 03:2023/BTNMT. Sau 8
thang, ham lugng KLN trong d4t giam dang ké, v6i Zn giam 66,5%, Pb giam 73,95%, Cd giam
66,71% va As giam 73,43%, chimg minh hiéu qua xtr 1y 6 nhidm rd rét thong qua co ché xur 1y 6
nhiém béng thuc vat. Néng d6 KLN duoc tich liy chu yéu & 18, v4i hé sd tich Ity cao hon nhiéu
so voi than va 14, phan anh co ché uu tién hap thu va c¢b dinh KLN tai ving r&. Mbi twong quan
tuyén tinh manh giita ham luong KLN trong dat va ré cay (R? = 0,81-0,95) khang dinh vai tro
quan trong cia ré trong qua trinh xir y. Cac yéu té nhu pH dét axit, lvong mua 16n va hoat dong
ctia hé vi sinh vat ban dia c6 thé di hd tro tich cuc cho qua trinh hap thu va chuyén hoa KLN. So
sanh voi cac nghién clru trong va ngoai nudc, hiéu qua xu Iy KLN tai Tt Lé twong duwong hodc
vuot troi, dic biét trong diéu kién dia hinh ddi doc va dét x40 tron sau khai thac — mot bdi canh it
dugc nghién ctru trude day. Két qua nay nhan manh tiém ning tmg dung ciy sdy trong cai tao dat
6 nhiém KLN tai cac ving mé mién ndi phia Bic Viét Nam, md ra huéng tiép can bén vimng cho
phuc hdi méi trudng.

Pé danh gi4 tinh bén vitng cia mo hinh cong nghé xu 1y 6 nhiém bang thuc vat sir dung cay
say (Phragmites australis) trong diéu kién thuc dia, can trién khai cac nghién ctru dai han nham
theo do&i hiéu qua xur 1y kim loai nang va su on dinh cta hé sinh thai dit. Nén mo rong pham vi
thi nghiém, bao gém cac thir nghiém theo mua vu va trén cac loai dia hinh khac nhau, déng thoi
két hop danh gia doc tinh sinh hoc sau xir Iy dé xac dinh mic do an toan cua dit cho cac muc
dich st dung tiép theo. Viéc nghién ctru két hop cay sy voi cac loai vi sinh vat phan giai KLN
hoic str dung cac chat didu hoa sinh ‘hoc nhu chat mun va axit humic c6 thé tang cuong hiéu qua
hap thu KLN, ddng thoi cai thién ciu trac va do phi nhiéu cua dat. Ngoai ra, can xay dung cac
mo hinh thir nghiém quy mé 16n, tich hop giita cai tao dat va phuc hdi sinh thai, nham tao co s&
khoa hoc cho viéc nhan rong ap dung tai cac khu vuc khai thac khoang san mién nui phia Béc
Viét Nam. Cac dinh hudng nay khong chi nang cao hiéu qua cta céng nghé xtr 1y 6 nhidm béng
thuc vat ma con gép phan phat trién cac giai phap bén viing cho quan 1y va phuc hdi méi truong
tai cac ving mo 6 nhiém.
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