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XAC PINH HAM LUONG MOT SO KIM LOAI NANG
TRONG PAT NONG NGHIEP TAI TRUNG TAM NGHIEN CU'U, TRAI NGHIEM
SANG TAO VA KHOI NGHIEP CUA TRUONG PAI HOC KHANH HOA BANG
PHUONG PHAP QUANG PHO HAP THU NGUYEN TU (AAS)

Lé& Cong Hoan, Ngé Thi Uyén Tuyén
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Tém tit: Ham luong cac kim loai ngng Cu, Zn va Pb trong cdc mdu dit nong nghiép tai Trung tam
nghién cuu, trai nghzem sang tao va khoi nghiép cua Truong Dai hoc Khdnh Hoa dwoc xdc dinh bang phuong
phdp phan tich phé hdp thu nguyén tir AAS. Ham heong (mg/kg dat khé) kim loai Cu trong ba méu dat tuong
ung la 8,2, 10,4 va 11,5; ciua kim loai Pb la 18,5; 26,4 va 20,2 va ham luong cua Zn twong ung la 57,9, 73,2 va
86,4. Ham lwong cdc kim loai niy déu ndm trong giéi han cho phép ciia kim logi ndng trong ddt néng nghiép
theo Quy chudn ky thudt quéc gia (QCVN 03-MT:2015/BTNMT) ciia B¢ tai nguyén va méi truong.

Tir khéa: kim loai ning , dit nong nghiép, quang phé hdp thu nguyén tir (AAS).

1. Mé dau

Nghién ciru va bao vé méi truong séng dang 1a van
dé dang dugc quan tim hang dau cua cac nha khoa
hoc noi chung va cac nha hoa hoc ndi riéng. Van dé
6 nhiém moi truong dang dugc bao dong va ngay
cang tro nén tram trong hon. Cac nha may, xi
nghiép, xudng san xuat, phuong tién giao thong, san
xuat nong nghiép va sinh hoat hang ngay cta con
nguoi da thai ra moi truong lugng nudce thai, khi thai
chua cac kim loai ning nhu Cu**, Pb*, Zn*", Cd*,
Hg?, Ni**,... gdy 6 nhiém nghiém trong nguon
nudc, dit, anh huong truc tiép dén stc khoe con
nguoi. Kim loai nang khi dugc thai vao mdi truong
thuong ton tai 1au dai trong dat, nudc, tiém an rui ro
di vao co thé con ngudi qua cac chudi thirc an. Bit
dau, kim loai ning voi néng do thap ton tai trong
dat, nudc, sau do dugc tich tu tang dan trong dong,
thuc vat s dung ngudn dat, nudc nay Tiép theo cac
dong, thuc vat cao hon su dung nguon dong thuc vat
nay lam thirc an, dan dén ham luong kim loai ning
duoc tich tu nhiéu hon va cubi cung sinh vat & chudi
thirc an cao nhat (thuong la con ngudi) ¢6 nong do
kim loai nang duogc tich tu du lon va co thé gdy doc
cho co thé, c6 nguy co giy ra nhiéu bénh hiém
ngheo cho con nguoi [1].

Truong Dai hoc Khanh Hoa c6 khu dat nong nghiép
v6i dién tich 9,5 ha tai xd Sudi Cat, huyén Cam
Lam, tinh Khanh Hoa. Trong do c6 khoang 7 ha dat
dang duoc st dung dé san xuét nong nghiép, chu yéu
la cac loai ndng san nhu mia, cdy an qua, cac loai
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rau cu, hoa mau cung cap cho thi truong trén dia ban
tinh va phuc vu cho nghién ciru khoa hoc cua can bo
giang vién va sinh vién Truong Pai hoc Khanh Hoa.
Hién nay, Truong dang lam dé an “Xay dung trung
tam nghién ciru, trai nghiém sang tao va khoi nghiép
treong DPai hoc Khanh Hoa™ trén dién tich khu dat
n6i trén. Do vay, viéc danh gid moi truong noi
chung va khao sat ham lugng cac kim loai nang
trong dat la cap thiét.

C6 nhiéu phuong phap dé xac dinh ham luogng kim
loai nang trong dat nhu phuong phap quang pho phat
xa nguyén tu (ICP/AES) [5,7,9], phuong phap quang
phd hap thu nguyén tir [8,10], phuong phap Vén —
Ampe hoa tan [7], phuong phap tric quang [6].
Trong bai bao nay, chung t61 st dung phuong phap
phén tich phé hép thu nguyén tir (AAS) dé xac dinh
ham luong cac kim loai ning dong (Cu), chi (Pb) va
kém (Zn) trong mAu dat noi trén.

2. Thye nghiém

2.1. Héa chit, thiét bi

Cac dung dich HCI, HNOs duoc chuén bi tir dung
dich HNOs 65% (Merck), HCI dam dac (36-38%,
d=1,18 g/cm?, Merck), c6 d6 tinh khiét phan tich
PA.

Cac dung dich chuan Cu®, Zn> va Pb* duoc pha
ché tir dung dich chuan géc noéng do 1000 ppm
(Merck) va nudc cat hai lan.

Cac dung dich duoc do trén may quang phd hép thu
nguyén ta PG 990 cua hing PG (Anh), két ndi véi



may tinh, s dung phan mém AAWin 2.2; 16 pha
mau vi song hing CEM (model: Mass 6); tu sy
Memmert; can phan tich Ohaus -M¥, c6 dd chinh
xac 10g; bép dién; bép cach cat; coi su; cac loai
binh dinh mirc, binh tam giac, pipet, gidy loc kich
thude 16 0,45 pm.

2.2. Phwong phdp ldy méu, xit Iy méau va phan tich
miu

a) Ldy mdu dét va xvr Iy mdu: Mau dat dugc lay theo
TCVN 5297 : 1995. M&i mau dat duoc lay 1a mau
dién rong, t6 hop 15 diém thu thp tai cac vi tri khac
nhau (cach hai bén bo khoang 15m va ¢ giita) trén
thua dat khoang 2 ha. M&i vi tri duoc dao siu
khoang 20 ¢cm so vdi 16p bé mit (khoang siu cua ré
cdy hoa mau), lay khoang 1 kg dat cho vao tai nilon
sach, co miéng kin. Cac mau dat duoc phoi kho, tron
déu sau d6 dem nghién nho, riy trén ray inox kich
thudc 16 2mm, cho dat vao thi nilon nho, co miéng
kin bao quan dung lam mAu phan tich [2]. Chung t6i
tién hanh 1ay mau trén ba thira dat khac nhau (khac
nhau vé do cao, thanh phan dat va duoc ngin cach
nhau bang bd dét) va dwoc ki hiéu 1a MD 1, MD 2
va MD 3. Vi tri cac mau dat: MP 1 & gan quéc 16, co
thanh phan dat thit nhiéu; MP 2 ¢ giita, c6 thanh
phan dat thit pha cat va MD 3 gan su6i Dau, co
thanh phan cat nhiéu.

b) Chudn bi dung dich chudn

Phan tich mau Cu: Dy dung dich chuin dé xay
dung duong chuan lam viéc co ndng do 1a:1 ng/mL;
5.0 ng/mL; 10.0 ng/mL; 20.0 ng/mL, 40.0 ng/mL.
Phan tich Zn: Dy dung dich chuan dé x4y dung
duong chudn lam viéc co ndng do 1a: 0.2 mg/L; 0.4
mg/L; 0.6 mg/L; 0.8 mg/L; 1.0 mg/L.

Phan tich Pb: Dy dung dich chuin dé xdy dung
duong chuan lam viée c6 ndng do la: Ing/mL; 5.0
ng/mL; 10.0 ng/mL; 20.0 ng/mL, 40.0 ng/mL.

M3u tring cho cac phép phan tich duoc chuan bi
nhu mau phan tich nhung khéng co chat phén tich
(Cu, Zn. Pb)

¢) Chudin bi mdu phan tich

Can 0,5g mau dat kho cho vao ong teplon, thém vao
9 mL HNOs 65% va 3 mL HCl dam dic
(d=1.18g/mL), dem vao pha mau 1o vi song, chon
chuong trinh pha theco EPA 3051A. Sau khi pha
xong dé ngudi t6i nhiét do phong dem loc mau bing
gidy loc ¢6 kich thude 16 loc 0.45 um vao binh dinh
muc 100 mL va dinh muc bang nudc cat dén 100
mL.

d) Ché do phan tich mdu

Phuong phap xac dinh kim loai Cu, Zn va Pb trong
dat dugc thuc thién theo TCVN 6496 : 2009: Chat
lwong dat - Xac dinh cadimi, crom, coban, chi, dong,
kém, mangan, va niken trong dich chiét dat bang
cuong thuy, su dung phwong phap phd hip thu
nguyén ti ngon ltra [4].

Po miu xdy dung duong chuin, miu tring, miu
phan tich trén may quang phd hap thu nguyén tu PG
990 cua hing PG (Anh), theo cac diéu kién sau: Pén
catot rong (Hollow Cathode Lamp, HCL), cuong do
dong 12.5mA, do rong khe 0.4 nm, 16 Graphite, khi
chay axetilen, khi mang Ar. Dé dén 6n dinh tr 15-20
phut trude khi tién hanh phan tich.

Trude khi do mAu ta khao sat dé cho budc song hip
thu t5i da (max) va thuc hién cac phép do mau chuin
va mau phan tich tai cac budc song di chon:
Mnax=324,7 nm (Cu); Ame=213,9 nm (Zn) va
Amax=228.8 nm (Pb)

3. Két qua va thao ludn

3.1. Xdy dung phwong trinh dwong chuin

Céc dung dich chuan c6 ndng do tuong tng voi timg
phép xac dinh nong do cation kim loai dugc trinh
bay trong muc 2.2. b) duoc pha tir dung dich goc co
nong do 1000 ppm (Merck) v6i nudc cat hai lan. Sau
do do do hép thu quang theo cac ché d6 do duoc
trinh bay nhu muc 2.2. d), ta thu dugc két qua ung
v6i timg nguyén t6 Cu, Zn va Pb cho ¢ bang].

Bang 1: P9 hip thu quang ctia diy chuin xdc dinh cic nguyén t6 kim loai

Nong do (ng/mL) 1.0000 5.000 10.000 | 20.000 | 40.000
D6ng (Cu)

Mit do quang (Abs) 0.0129 | 0.0271 0.0477 | 0.0878 0.1667
Nong do (mg/L) 02000 | 04000 | 0.6000 | 0.8000 1.000

K~ Z ~ ~
¢m (Zn) Mt do quang (Abs) 0.0804 0.1573 0.2166 0.2728 0.3246
Nong dé (ng/mL) 1.000 5.000 10.000 | 20.000 | 40.000

Chi (Pb A

i (Pb) Miat d6 quang (Abs) 0.0120 0.0540 0.1030 0.1910 0.3340

Tir két qua d6 hap thu quang thu duoc o bang 1, ta
xdy dyng duoc do thi va phuong trinh duong chuan
xac dinh cac nguyén to Cu, Zn va Pb cho ¢ hinh 1.
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Hinh 1. a) Pd thi dudng chuin xic dinh Cu

D6 thi cac duong chuan déu tuyén tinh trong
khoang n6ng do khao sat voi do tuong thich cao
(R>>0,9957).

Tir d6 thi va phuong trinh duong chuan, tién
hanh do d6 hap thu quang d6i voi cac mau phan
tich theo ché do nhu trén ta thu duoc két qua
phan tich, duoc trinh bay ¢ bang 2.
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Hinh 1. b) D4 thi dudng chuin xdc dinh Zn
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Hinh 1. ¢) D6 thi dwong chuin xic dinh Pb

Bang 2: Két qua ham lwong kim loai ning Cu, Zn va Pb trong dit

R < K¢t qua (mg/kg dat kho)
St Thong s0 MD 1 MD 2 MD 3 QCVN [3]
1. Dong (Cu) 11,5 10.4 8.2 100
2. Kém (Zn) 86,4 73.2 579 200
3. Chi (Pb) 202 26,4 18,5 70

Tir két qua phan tich cho thay, ham lugng cac kim
loai xac dinh Cu, Zn va Pb trong ba mau dat néng
nghiép thu tir Trung tim “Ung dung cong nghé sinh
hoc va Moi treong™ cua Truong Pai hoc Khanh Hoa
tai x4 Sudi Cat, huyén Cam Lam, tinh Khanh Hoa
déu thap hon nhiéu so véi gi6i han cho phép theo
QCVN [3]. Cu thé, ham luong déng duoc xac dinh

. 1
bang khoang Ehém luong gidi han cho phép, ham

. 1
luong Zn va Pb bang khoang gham luong gidi han

cho phép. Danh gia trén cac thong s6 xac dinh dwoc
¢6 thé khang dinh ba mau dat trén hoan toan khong
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bi 6 nhiém kim loai nang, tot cho muc dich st dung
lam dét nong nghiép.

Két qua ciing cho thay ham luong cac kim loai ning
trong MD 3 thap hon trong hai mau MP 1 va MD 2.
Didu nay ciing c¢6 thé Iy giai do MP 3 ¢ gan Subi
Dau nén cac kim loai ning dé bi rua troi boi 1 lut
hang nam, hodc nudc sudi dang cao. Piéu nay ciing
phu hop khi MP 3 c6 thanh phan cat nhi¢u hon so
v6i hai MD 1 vaMD 2.

Nhu viy, theo cac thong s6 vé ham lugng ba kim
loai nang xac dinh duoc thi dat tai trung tim Ung
dung cong ngh¢ sinh hoc va Moi treong cua Truong



Pai hoc Khanh Hoa an toan dé canh tac, san xuét
nong nghiép.

4. Két luan

ba xac dinh dugc ham lugng cac kim loai nang d6ng
(Cu), kém (Zn) va Chi (Pb) trong dat ndng nghiép tai
Trung tm ung dung cong ngh¢ sinh hoc va Moi
truong cua Truong Dai hoc Khanh Hoa, ;ai X3 Suoi
Cat, huyén Cam Lam., tinh Khanh Hoa bang phuong
phap pho hap thu nguyén tu ngon lua.

Két qua cho thay ham lugng cac kim loai ning xac

R § 1 ,
dinh duoc nho hon nhiéu (bang khoang E doi voi

Cu va bang khoang 3 doi voi Zn va Pb) so vai gidi

han cho phép theo QCVN 03 — MT: 2015/BTNMT
v¢ gi6i han cho phép cua mét sO kim loai ndng trong
dat, 2015 cua Bo Tai nguyén va Moi truong.
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DETERMINATION OF SOME HEAVY METALS CONTENTS IN AGRICULTURAL SOIL
SAMPLES AT THE THE CENTER RESEARCH, CREATIVE EXPERIENCE AND STARTUP
OF UNIVERSITY OF KHANH HOA BY ATOMIC ABSORPTION SPECTROSCOPY (AAS).

Lé Cong Hoan, Ngo Thi Uyén Tuyén
University of Khanh Hoa

Abstract: The concentrations of three heavy metals (Cu, Zn, and Pb) in agricultural soil samples at The
Center research, creative experience and startup — University of Khanh Hoa were determined by atomic
absorption spectrometry (AAS) method. The results obtained revealed that the mean heavy metal concentrations
for Cu were 8.2, 10.4 and 11.5 (mg/kg), for Zn were 57.9, 73.2 and 86.4 (mg/kg), for Pb were 18.5, 26.4 and
20.2 (mg/kg). The levels of heavy metals in soil collected from all the sampling sites was found to within the
prescribed limits by National Technical regulations (Code number: QCVN 03-MT:2015/BTNMT) of Ministry of
Natural Resources and Environment.

Keywords: heavy metal, agricultural soil, atomic absorption spectroscopy (AAS).
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