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NGHIEN CUU KHA NANG SINH TRUONG VA HAP THU MOT SO KIM LOAI
NANG (KLN) CUA CAY SAY (PHRAGMITES AUSTRALIS) TREN PAT SAU
KHAI THAC KHOANG SAN CUA NHA MAY PHOTPHO TAI TINH LAO CAI
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Ung dung thyc vat trong xtr Iy & nhiém kim loai ning (KLN) trong dat sau khai thac khoang san
dang 1a Iya chon dugc nhidu qudc gia trén thé gisi sir dung béi tinh kha thi cao, tiét kiém vé tai
chinh va cai tao canh quan méi trudng. Nghién ciru Gng dung cay siy hap thu KLN trong dét tai
bai dt thai sau khai thac khoang san ciia Nha may Phét pho vang 2 va vang 3 cua tinh Lao Cai
cho thiy cay sdy sinh trudng, phat trién binh thuong trén dat sau khai thac khoang san, sy phat
trién ciia céy phu thude vao dac diém moi truong dat va pH cua dat. Him luong KLN tich lty trong
than, 14 va ré déu cao hon nhiéu 1an so v6i ham lugng KLN ban dau trong cay sdy khi mang vé trong.
Nghién ciru ciing cho thdy ham lugng KLN tich ity trong ré 16n hon so véi ham luong KLN tich liy
trong than, 14. Hiéu sut hap thu cao nhét dat 1an luot ddi v6i Zn, Cd, Pb va cudi cing 14 As.

Tir kKhoa: thiee vit hp thu KLN, cdy Sdy, cdi tao dat sau khai thdc khodng sdan, Lao Cai.

DAT VAN DE

Lao Cai la tinh giéu tai nguyén khoang san
nhit Viét Nam, dién hinh: Apatlt (2,1- 2,5 ty
tan), sat (137 triéu tan), dong, vang goc
graphite, dat hiém, fenpat, nguyén liéu gbm,
st thuy tinh. Nganh cong nghié€p khai khoang
duoc xac dinh 1a nganh miii nhon va la khau
dot pha dé phat trién cong nghiép cua tinh.
(laocai.gov.vn) [6]. Tuy nhién, bén canh
nhitng mat tich cuc dat dugc, qué trinh khai
thac, ché bién khoang san d 1am pha v& can
bang diéu kién sinh thai tu nhién, gay 6 nhiém
moi truong dét, nudc, khong khi... Do vay,
cin ¢ cac bién phap khic phuc va giam thiéu
0 nhiém moi truong, dic biét 1a cac bién phap
mang ngudn gdc ty nhién, vira giam chi phi
vira than thién véi moi truong.

Trong nhirng nam qua, cdy Say da dugc tng
dung xu ly kim loai nang tai mot s6 nuéc trén
thé gioi va Viét Nam vai két qua rat kha quan
[1], [4], [5]. Vi vay, trong nghién cau nay
ching tdi lra chon cay say dé nghién ctu kha
nang hap thu kim loai ning trong dat sau ché
bién khoang san cua tinh L&o Cai.

PHUONG PHAP NGHIEN CUU

Phwong phap bé tri thi nghiém déng rudng

* Tel: 0914 584886

Muc dich cua thi nghiém nay la danh gia kha
nang sinh truong, phat trién va hip thu KLN,
cai tao dat 6 nhiém KLN cua cdy Sdy trong
diéu kién thuc dia ddng rudng. Tai nha may
photpho vang 2 (CT1) va vang 3 (CT2) thi
nghiém dugc b tri nhu sau: O kich thudc tiéu
chuan 15 m?, cac cdy Say duoc trong thanh
khém (2-3 cdy) trong v6i khoang cach 30 cm,
bd tri thuc hién 3 14n nhic lai tai mdi cong thurc.
Cac phwong phap phan tich trong phong
thi nghiém

Xéc dinh cac chi tiéu trong dat bang nhiing
phuong phap ¢6 do chinh xac cao va thuong
dugc dung phd bién hién nay trong cac phong
phan tich dat & Viét Nam. Cac phuong phap
cu thé:

- pH (KCI) duoc chiét bang KCI 1N, do béang
méy pH meter, ty 1& dat/ nude 1a 1/2,5 (g/1)

- Xac dinh ham lugng KLN trong dat va trong
ciy Sdy bang phwong phap quang phd hép thu
nguyén tir AAS, cong phd miu bang H,SO,
dac va HC1O,.

Phwong phap so sanh

So sanh nong d6 cac KLN: As, Pb, Cd, Zn
trong dat truéc va sau khi trong Sdy voi
QCVN 03:20015/BTNMT d6i voi dat st
dung cho muc dich nong nghiép dé danh gia
mitc d6 6 nhiém khéc nhau cta céac vi tri dét
thi nghiém.
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Cac chi tiéu theo doi

- Chi tiéu vé kha ning sinh truong va phat
trién cia cay thi nghiém:

+ Chiéu cao cay: 1 thang/lan. Pugc do tir gbc
cay den dinh 1a cao nhat cua cay (do dém 15
cay/l lan nhac lai thi nghiém theo so d6

- Kha nang hap thu KLN cia cay say dugc
danh gié thong qua viéc phan tich céc chi tiéu
KLN (As, Pb, Cd, Zn) trong ré, than va 1a.

- Kha nang xur Iy KLN trong dat ciia ciy say:
dugc danh gia thong qua viéc phan tich cac
chi tiéu KLN (As, Pb, Cd, Zn) con lai trong

duong chéo)

+ Chiéu dai 14: 1 thang/lan, tinh tir sat be 14
téi mo 14, chiéu dai 14 & moi cong thic dugce
tinh trung binh chicu dai 14 cla cac lan nhac
lai trong cong thirc (do dém 15 cay/1 6 nhac

dat sau khi trong say.

KET QUA NGHIEN CUU VA THAO LUAN
Panh gia chit lwgng dit ban diu tai ving
bai thdi cia nha may Photpho vang 2 va

lai thi nghiém). vang 3
Bang 1. Két qud phén tich ham heong KLN trong dat tai khu viee bdi thai nha méy Photpho vang 2 va ving 3
. Ky Chi tiéu
Dia diem hiéu pH Asys Pbys Cdys ZnNys
: K9 (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)
Nha may photpho vang 2 CT1 5,2 13,21 358,3 3,54 4344
Nha may photpho vang 3 CT2 4,9 15,45 4217 5,72 466,5
So sanh vdi QCVN
03-2015/BTNMT (Pét cong - 25 300 10 300

nghié¢p)

Ghi chu: Asis Pbys, Cdys, Znys: As tong s6, Pb tong so, Cd tong s6, Zn tong so.
Qua két qua phan tich dat tai khu bai thai cia nha may Photpho vang 2 va 3 cho thay cac chi tiéu
KLN vuot tiéu chuin cho phép 1a chi tiéu Pb, Zn tir 1,19 dén 1,56 1an, cac chi tiéu As va Cd ndm
trong tiéu chuan cho phép. Pay 1a loai dat cho san xuat cong nghiép, cac chi tidu vuot gidi han
cho phép & mirc chua qué cao, tuy nhién ciing can c6 bién phap khic phuc tinh trang 6 nhiém,
tranh gay anh huong toi nhiéu yéu tb lien quan nhu nuéc ngém, dong thyuc vat sinh séng tai khu
vuec.
Kha ning sinh truéng va phat trién vé chiéu cao ciy

Bang 2. Su bién dong vé chiéu dai ld, chiéu dai ré va chiéu cao cdy sdy trong thoi gian thi nghiém & bdi
thai khu vuc nha mdy photpho vang 2 va 3 sau 8 thang

Pon vi: cm
Thoi gian/Cong thire Ban diu Sau 4 thang Sau 8 thang
Su bién dong cua chiéu cao cay
CT1 20 74,22+0,33 156,98+0,51
CT2 20 65,58+0,81 137,89+0,47
Su bién dong cua chicu dai 14
CT1 6 31,62+0,21 49,89+0,43
CT2 6 20,51+0,47 36,6+0,9
Su bién dong cua chiéu dai ré
CT1 5 14,46+0,5 21,56+0,37
CT2 5 11,44+0,28 17,760,44

Qua két qua bang 2 c6 thé thay su phaét trién chiéu cao cua cay Say tai khu vuc bai thai nha may
photpho vang 2 tét hon khu virc bai thai nha méay Photpho vang 3. Chiéu cao cay Say tai khu virc
nha may photpho vang 2 hon 1,14 1an chiéu cao cdy Say tai khu vuc nha may Photpho vang 3.
Chiéu cao ting thém ciia cay sy tai khu vyc nha may Photpho vang 2 hon 1.16 1an chiéu cao
tang thém cdy Say tai khu vuc nha may Photpho vang 3.
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Sau 8 thang nghién ciru chiéu cao cay cay say va chiéu dai 1a Say tai khu vuc bai thai nha may
Photpho vang 2 va nha may Photpho vang 3 cho thay céc cdy siy sinh truong va phét trién binh
thuong tai ca 2 vi tri. Tuy nhién, ¢ sy khac nhau vé cac chi sé chiéu cao cay, chiéu dai 14 do su
phét trién cua cay say phu thudc vao vi tri trong cdy, pH trong dat, ngoai ra con phu thudc vao
ddc diém moi truong tai noi trong.

Kha nang hép thu kim loai ning ciia cdy sdy trén dit bai thdi tai nha mdy photpho vang 2 va 3
Bang 3. Ham lieong As, Pb, Cd va Zn tich liiy trong (than+ 1d) va ré cia cdy Sy tai bdi thai nha may
photpho vang 2 va 3 sau 4 thang va 8 thang

Don vi: mglkg

Ham Ham

Cong luwong As Ham lwgng Pb Ham lwgng Ham lugng Ham lugng Ham lugng Ham lugng
, lwgng As x Cdtrong x Zntrong X
thire trong x trong Pb trong ré N > Cdtrongre A > Zntrongré
N . trong re A . than + 1a than + la
than + 1a than + 1a
?gﬂ 0,31 2,36 0,58 2,14 0,04 0,02 12,32 24,83

Sau 4 thang nghién ctu

CTl1 1,75+0,03 3,46+0,04 3,67+0,16 9,65+0,1 0,32+0,02 0,28+0,01 17,47+0,43 45,03+0,45
CT2 2,26+0,02 3,82+0,08 4,51+0,18 12,43+0,39 0,45+0,02 0,37+0,02 19,65+0,71 47,9+0,54

Sau 8 thang nghién ctu

CTl1 3,31+0,03 5,72+0,09 5,25+0,12 18,29+0,18 0,71+0,015 0,69+0,015 24,23%+0,69 65,22+0,58
CT2 4,58+0,04 6,91+0,09 6,94+0,12 26,71+0,47 1,3340,02 1,14+0,02 27,52+0,48 70,94+0,53

Qua sd lidu ¢ bang 3.2 co thé thay cdy Sdy c6 kha ning hit va tich luy trong than, 14 va ré tot

nhat 1a Cd, tiép dén 1a Pb, As va it nhat 1a Zn. Cu thé:

+ O CT1: Ham lugng As trong cay tang 3,38 1an so véi ban dau; Ham lugng Pb trong céy ting

8,65 lan; Ham luong Cd trong cdy tang 23,33 lan; ham lugng Zn trong cay tang 2,41 lan.

+ O CT2: Ham lugng As trong cdy ting 4,3 lan so véi ban dau; Ham lugng Pb trong cay ting

12,37 lan; Ham lugng Cd trong cay tang 41,17 lan; ham lugng Zn trong cay tang 2,65 lan.

Bén canh do, két qua phan tich ciing chi ra ham lugng KLN tich lity trong r& 16n hon so véi ham

luong KLN tich liy trong (thant+ 18), trt ham luong Cd c6 su khac biét la Cd tich liiy trong

(than+ 14) c6 nhinh hon so v6i ham luong Cd tich lliy trong re cdy say. Két qua nay tuong dong

vdi cac ket qua nghién ctru cua Bang Van Minh va Cs (2016) [4]

Panh gia kha niing xir Iy ham lwong KLN trong dit ciia cAy Sy tai 2 khu vure nghién ciru
Bang 4. Ham lwong As, Pb, Cd va Zn con lai trong ddt sau khi trong Sdy tai bdi thai 2 nha méy Photpho

vang 2 va vang 3

N Loz Ky Ham lwgng kim loai niing (mg/kg)
Thoi gian Dia diém hiéu As Pb Cd n
Nhamay Photpho ) 13,21 3583 3,54 4344
X vang 2
Ban dau Nha may Photpho
dy Fhotp CT2 15,45 4217 5,72 4665
vang 3
sau khi Nha e ch(’tpho CT1L  7.88+025 29103+368 167006  261,6+176
trong 4 Nhi iy Phofoho
thang Vag’g 2 P CT2  881+039 342,07+296  2,9+003  280,99+133
sau khi Nha e P2h°tph° CTL  567+046 23497+323 1362002  146,01+227
tr6ng 8 Nha méa: gPhot ho
thang Vaﬁ]’g oP CT2  686+026  2602+133 1774004  151,86+196
QCVN
S 25 300 10 300
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Bang 5. Hiéu sudt xir Iy kim loai ndang trong dat ciia cdy Sdy sau trong 8 thing

Kim loai CT1 CT2
ning Ty 18 giam (1an)  Hiéu suit xirly (%) Ty 1é giam (1an)  Hiéu suat xir 1y (%)
As 2.33 57,07 2,25 55,59
Pb 1,53 34,42 1,62 38,29
Cd 2,6 61,58 3,23 69,06
Zn 2,98 66,39 3,07 67,45

Tir s6 liéu phan tich & bang 4 va 5 cho thiy
moi truong dat ¢ bii thai khu vue nha may
phopho vang 2 va khu vuc bai thai nha may
photpho vang 3 dang bi 6 nhiém KLN,
trong d6 ham lugng KLN (Pb, Zn) trong dét
trudc khi trdng cdy vuwot qua QCVN
03:2015, pH cua dat ¢ diéu kién axit tir 4,9
& CT1 dén 5,2 & CT2. Sau 8 thang trong cay
cai tao dat ham lugng KLN da giam mot
cach dang ké. Trong d6 kha ning hap thu
Zn va Cd cua cdy la cao nhat tiép dén 1a Pb
va As v6i hiéu suat dat tir 34,42% dén
69,06% 6 ca hai cong thirc.

KET LUAN

Nghién ctru cho thay cac chi tiéu chiéu cao
cdy, chiéu dai 14 va chiéu dai r& cho thiy kha
nang sinh truong, phat trién binh thuong cua
ciy Sdy, cdy sinh truong, phat trién ciing phu
thudc vao dic diém méi truong, pH cua dat.
Ham luong KLN tich liiy trong than 14 va ré
déu cao hon nhiéu lan so véi ham lugng KLN
ban dau trong cdy Say khi mang vé trong.
Qua céc s6 lidu phan tich cho thdy ham luong
KLN tich liiy trong ré 16n hon so v&i ham
luong KLN tich lily trong than 14, riéng ham
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lugng Cd tich lliy trong than 14 tuong duong
hodc cao hon d6i chiut so vdi ham luong Cd
tich lily trong ré say.
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SUMMARY

STUDY GROWTH AND HEAVY METAL ABSORTION CAPACITY

OF REED PLANT (PHRAGMITES AUSTRALIS) IN SOIL AFTER MINING
IN LAO CAI PROVINCE

Ha Xuan Linh", Phan Duc Canh
University of Agriculture and Forestry - TNU

Using plant species absorb heavy metal in post-mining soils called bio-remidiation method that
have applied at many countries in the world because of their high feasibility, financial savings and
renewable environment. The result of study on application of reed plant (Phragmites australis) in
rehabilitation of contaminated soils after mining of Lao Cai province showed that the reed plants
grow normally on waste land after mining, the growth of the plant also depends on the
environmental characteristics, pH of the soil. The heavy metal content accumulated in the trunks,
leaves and roots is much higher than the initial heavy metals content in the reed plants when
planting back. The result also show that the heavy metal content accumulated in the roots is higher
than the heavy metal content accumulated in the trunks and leaves. The highest absorption rate
was achieved for Zn, Cd, Pb and finally for As.

Key words: Plant absorb heavy metal, reed plant (Phragmites australis), rehabilitation of
contaminated soils after mining, Lao Cai province

Ngay nhdgn bai: 04/4/2018; Ngay phdn bién: 18/4/2018; Ngay duyét ding: 31/5/2018

* Tel: 0914 584886
141



