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Tom tit: Ham heong cdc kim logi ngng Kém (Zn) va Pong (Cu) trong cdc mdu ddt nong nghiép tai trung tdm
Ung dung cong nghé sinh hoc va Moi triong ciia Truong Pai hoc Khénh Hoa dwoc xdc dinh bing phwong
phdp phan tich phé hdp thu phan tir UV-Vis (phwong phdp trdc quang). Ham leong (mg'kg ddt kho) kim logi Zn
va Cu trong ba mau ddt (ki hicu MPI1, MP2, MP3) tuwong ung la (80.7£1.9); (72.0=1.3); (61.2%1.2) va
(25.1+0.9); (29 8+1.0); (20.3+0.6). Ham lwong cdac kim Zoaz nay déu nam trong gidi han cho phép ciia kim logi
néng trong dat nong nghiép theo Quy chudn ky thudt quéc gia (QCVN 03-MT:2015/BTNMT) ciia B¢ tci nguyén

va moi trwong

Tir khéa: kim logi néng, ddt nong nghiép, phwong phdp trdc quang (UV-Vis).

1. Mé& dau

Cung v6i sy phat trién khoa hoc k¥ thudt, sw phat
trién cong nghiép san xudt, ché bién tao ra nhiéu loai
vat 1iéu maoi, nhdm nang cao doi song vat chét cta
con nguoi. Bén canh dé van dé 6 nhiém mai truong
dang duoc bao dong va ngay cang trd nén tram trong
hon. Cac nha may, xi nghiép, xudéng san xuat,
phuong tién giao théng, san xuat nong nghiép va
sinh hoat hang ngay cua con nguoi dd thai ra moi
truong lwong nudc thai, khi thai chira cac kim loai
nang nhu Cu®’, Pb*", Zn*', Cd*", Hg*", Ni*" ... vv gdy
0 nhlem nghlem trong nguén nudc, dat, anh huong
truc tiép dén stic khoe con nguoi. Khac véi cac chat
hitu co, kim loai ning khi dugc thai vao méi truong
thuong ton tai 1au dai trong dit, nudc, tiém an rui ro
di vao co thé con nguoi qua cac chudi thirc an. Qua
chudi thirc an, kim loai ning tich tu dan va dén luc
¢6 nong do du 16n thi co thé gay ddc cho co thé, ¢6
nguy co gdy ra nhidu bénh hiém nghéo cho chon
nguoi [1]. Do vay, nghién ctru nhim bao vé moi
truong song va ciing chinh 1a bao vé sirc khoe con
nguoi dang duogc cic nha khoa hoc hét stc quan
tam.

Truong Pai hoc Khanh Hoa c¢6 khu dat nong nghiép
v6i dién tich 9,5 ha tai xd Sudi Cat, huyén Cam
Lam, tinh Khanh Hoa. Trong do ¢6 khoang 7 ha dat
dang duoc sir dung dé san xuit nong nghiép, chu yéu
la cac loai nong san nhu mia, cay an qua, cac loai
rau cu, hoa mau cung cap cho thi truong trén dia ban
tinh va phuc vu cho cong tac nghién cuau khoa hoc
cua can by giang vién va sinh vién ciua Truong.
Trudng Pai hoc Khanh Hoa ciing dang xiy dung dé
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an “Xay dung trung tam nghién clru, trai nghiém
sang tao va khoi nghi€p truong Pai hoc Khanh Hoa”
trén dién tich khu dit noi trén. Trong dé an, mot
phan 16n dién tich dat trén duoc quy hoach trong trot
cay nong nghicp, phuc vu cho muc dich nghién ciru,
trai nghiém sang tao va khoi nghiép cho giang vién
va sinh vién truong Pai hoc Khanh Hoa. Do vay,
viéc nghién ciru, danh gia moéi treong néi chung va
khao sat ham lugng cac kim loai nang trong dat la
cép thiét.

C6 nhiéu phuong phap dé xac dinh ham luong kim
loai nang trong dat nhw phuong phap quang pho phat
xa nguyén ti (ICP/AES) [5.7]. phuong phap quang
phd hap thu nguyén tir [8.9]. phuong phap Vén —
Ampe hoa tan [7]. Tuy nhién, cac phuong phap trén
doi h01 thiét bi may moc hién dai, dét tién. Do vy,
mot s6 tac gia cling si dung phuong phap tric
quang dé xac dinh ham lwong kim loai ning [6].
Trong bai bao nay, chung t61 st dung phuong phap
phan tich pho hap thu phan tu (phuong phap tric
quang UV-Vis) dé xac dinh ham luong cua hai kim
loai nang phd bién 13 Zn va Cu trong mau dit noi
trén. So di chon hai kim loai nay vi Zn va Cu la cac
kim loai nang, néu néng d6 cua no vuot gici han cho
phep s& gy 6 nhiém dat, gian tlep s€ gy hai cho cay
trong va sinh vat su dung ciy trong do. Nhung
chung lai la nguyén t6 vi lugng hét sirc can thiét cho
cay trong Néu luong Zn, Cu trong dat dac bi¢t la
dang dé hoa tan ma thiéu hut thi can bo sung cho
dat, nham dam bao nang suat cho ciy trong [4].



2. Thye nghi€ém

Trong nghién ctru nay chung to1 xac dinh kém tong
s0 va dong tong s6 trong dat theo phuong phap
Holmes va Samdell, tre str dung phuong phap chict
trac quang dung dung dich dithizone lam dung moi
chict [4].

2.1. Héa chit, thiét bi

2.1.1. Xéc dinh kém (Zn) tong sé

- Cac dung dich chuén‘ Zn**, Cu®* dugc pha ché tir
dung dich chuan goc nong do 1000 ppm (Merck) va
nudc cat hai lan.

- Dung dich dém amoni xitrat: Hoa tan 225 gam
amoni xitrat vao 1 lit nudc, st dung binh chict c;é
dung tich 4 lit, thém tir tr NH,OH dam dzfgc cho dén
pH=8.5 (khoang 40-45 mL). Chiét n}Si lan 20 mL
dung dich dithzone trong CCls cho dén khi pha hiru
¢6 c6 mau xanh la cay, pha nudc c6 mau da cam.

- Cacbon tetra clorua CCls dang PA.

- Dung dich dithizone: Hoa tan 0,2 gam diphenyl
thiocarbazone (dithizone) trong 1 lit CCls, dung binh
chict dung tich 4 lit va lac nhe lién tuc 15 phﬁg.
Thém 2 lit dung dich ‘NH4OH Q,OZN va chiét
dithizone vao pha nudc bang cach lac manh va chiét
dung dich vdi m5i lan 50 mL dung dich CCly cho
dcn khi phan chit tro nén xanh trong. Thém 500 mL
dung dich CCls va 50 mL dung djch HCI 0,IN. Lac
va loai bo 16p nudce pha lodng dén 2 lit bang CCla,
dung dung dich nay trong lo thuy tinh niu. Thém
tiep vao lo 25 mL nudc dé bdo hoa SO-.

- Dung dich carbamate: Hoa tan 2.5 gam nqtri
dipheny! dithiocarbamate trong 1 lit nude cat 2 lan.
lic voi mdi lan 50 mL CCly dé loai bo Cu. Sau dé
loai bo CCla.

- Dung dich dietyl dithio carbamate: Hoa tan 0,2
gam dietyl dithio carbamate trong 100 mL nudc, cho
vé}o binh chiét, lic nhiéu lan vg’)i 5 mL CCly cho tach
het Cu, bao quan trong bong toi.

- Chi thi mau bromthimol xanh 0,04% (w/v).

- Dung dich kali iodua (KI): Hoa tan 10 g KI trong
490 mL nudc. Thém 5 mL ’HCI dam ‘déC‘Vé. 5 mL
dung dich Na,SO; 0,05M, 'léc vo1 nhi€u lé;l 10 mL
dung dich dithizone cho dén khi khong thay su doi
mau cua thuoc thu, chuyén qua lac voi CCly dé loai
bo dithizone thura.

- Dung dich phenolftalein 1% trong etanol 90%.

- May quang ph6 hap thu phan tir Spectrophotometer
QP DR 5000.

2.2. Phuwong phdp ldy méu, xit Iy mdu va phan tich
mau

a) Ldy mdu ddt va xir Iy mdu: Mﬁp dat duoc lay theo
TCVN 5297 : 1995. M&i mau dat dugc lay la mau
dién rong, t6 hop 15 diém thu thap tai cac vi tri khac

nhau (cach hai bén bo khoang 15 m va ¢ giita thira
dat) trén thira dat khoang 2 ha. M&i vi tri duoc dao
sau khoang 20 cm so vdi 16p bé mat (khoang siu cuia
1 cay hoa mau), lay khoang 1 kg dat cho vao thi
nilon sach, c6 miéng kin. Cac mau dat dugc phoi
kho, tron déu sau d6 dem nghién nho, rdy trén riy
inox kich thudc 15 2 mm, cho dit vao tai nilon nho,
¢6 miéng kin bao quan dung lam mau phan tich [2].
Chung t6i tién hanh lay mau trén ba thira dat khac
nhau (khac nhau vé do cao, thanh phﬁn dat va duoc
ngin cach nhau bang bo dt) va dugc ki hidu la
MD1, MD2 va MP3. Vi tri cac mau dat: MP1 ¢ gan
qudc 16, co thanh phan dat thit nhiéu; MD2 & giita,
¢6 thanh phan dat thit pha cat va MD3 gan Sudi
Dau, c6 thanh phan nhiéu cat hon.

b) Chudn bi dung dich chudn

Phdn tich Zn: Dung pipet ldy mot thé tich dung dich
chuan cho vao binh chiét 125 mL dung sin dung
dich dém moni xitrat. Thém vai giot phenolftalein va
nho timg giot dung dich NH,OH cho dén khi dung
dich chuyén qua mau hong (pH=8,3-8.5). Chiét Zn
nhiéu 1an, mdi lan 10 mL dung dich dithizone cho
dén khi pha nuéc co mau da cam la kém di duoc
chiét hét. Chiét pha nu6c thém mot l4n nira bang 5
mL CCls nguyén chat. Loai bo pha nudc va gom pha
hitu co vao mdt binh chiét sach. Lic 2 phat véi 50
mL dung dich HCI 0,02M, tach pha hitu co va ria
16p nude mot 1an v6i CCls. Thém vao do 5 mL dung
dich dém xitrat va 2 giot chi thi phenolftalem nho
tung giot dung dich NH:OH cho dén khi dung dich
chuyén qua mau hong nhat. Thém 10 mL thude thir
dithizone va 10 mL thudc thir carbamate, lic 4 phut
va dé yén cho tach pha, loai bo pha nu6c, ldy pha
hitu co va lic véi 25mL NH4OH 0,01M trong 2 phut
rdi dé cho tach pha nuéc NH,OH 0.01M. Ding pipet
lay chinh xac 5 mL dung dich chiét Zn-dithizone
mau do tim cho vao dinh muic 25mL, thém CCls dén
vach va do mét d§ quang.

Diy dung dich chuan dé xdy dung duong chuan co
nong do 1a: 0.50 mg/mL; 1.00 mg/mL; 1.50 mg/mL:
2.00 mg/mL; 2.50 mg/mL 3.00 mg/mL. MAu tring
duoc chuan bi nhu mau phan tich nhung khéng chira
cation Zn?"

Phan tich Cu: Dung pipet ldy mot thé tich dung dich
chuan cho vao binh chiét 125 mL dung sin dung
dich dém moni xitrat. Thém 5SmL dung dich dém
amoni xitrat va vai giot chi thi mau bromothymol
xanh, diéu chinh pH=2.5 bing NH:OH. Thém 5 mL
dung dich dithizone va lic 5 phut, tién hanh chiét 2
lan va tach pha CCly va gom vao mét binh chiét
sach.

Thém 10 mL dung dich KI vao va lic 2 phut dé tach
cac ion can trd nhu Bi%*. Chuyén pha hitu co sang
binh chiét khac va tach dithizone bang cach lic 1
phat vé1 50 mL dung dich NH,OH 0,01M.
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Chuyén dung dich chira dng vao cbe 100 mL va thém
0,5mL HNO; dam dac va co gﬁn can, cho thém 0,5 mL
axit HCO4 60% va ¢ tiép cho dén gan kho. Hoa tan can
bang mét it dung dich HCI va chuyén dung dich vao mét
binh chiét va diéu chinh pH=8.5 bang dung dich NH,OH
(chi thi phenolftalein). Thém 5 mL dung dich carbamate
va 10 mL CCly, lic 3 phut rdi dé ling, loai bo pha nudc,
lay pha CCl, dé do mat d6 quang.

Diy dung dich chuan dé xay dung duwong chuin ¢6 nong
dé la: 0.25 mg/mL; 0.50 mg/mL; 1.00 mg/mL; 1.50
mg/mL; 2.00 mg/mL; 2.50 mg/mL.

Mau tréng duoc chuidn bi nhu miu phan tich nhung
khong chwra cation Cu*'.

1 £ datkha

W

r
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CCL va dithizone, CCL vi dithizone,
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L !
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- |
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Hinh 1. So dd x4c dinh Zn va Cu tong sb trong dat

¢) Chudn bj mdu phdn tich

Céng pha mé;ui Can 1 gam mau dat kho di qua ray
0,20 mm V‘dri hon hep axit HC10, va HF. Can duoc
hoa tan bang 5 mL dung dich HCl 6M va pha
loang bang nude dén 50 mL.

Chudn bi dung dich phan tich: Mau phan tich
duogc chuan bi theo so do dugc trinh bay nhu hinh
114].

3. Két qua va thao luin

3.1. Xdy dung phuwong trinh dwong chuin

Cac dung dich chuén‘ c6 nong do tuong tmg Vi
tung phép xac dinh nong do cation kim loai duoc
trinh bay trong muc 2.2. b) dugc pha tir dung dich
gbc ¢6 nong do 1000 ppm (Merck) voi nudc cat
hai 1an. Sau d6 do mét do quang Abs tai budc song
A=535 nm (doi v6i phép phan tich Zn) va 4=400
nm (doi voi phép phan tich Cu) trén may quang
phd hip thu phan ti Spectrophotometer QP DR
5000 ta thu dugc két qua img voi timg nguyén to
Zn va Cu duogc cho ¢ Bang!.



Bing 1: Mt d§ quang (Abs) ciia diy chuin xéc dinh cic nguyén té kim loai

Kém Néng d (mg/mL) 0.50 1.00 1.50 2.00 2.50 3.00

(Zn) Mat do quang (Abs) 0.105 0.207 0.365 0.679 0.759 0.942
) Nong db (mg/L) 0.250 0.500 1.000 1.500 2.000 2.500

Dong

(Cu) Mat 6 quang (Abs) 0.145 0.209 0.395 0.548 0.692 0.874

Tir gia tri mat do quang thu duoc O bang 1, ta xdy
dung dwoc do thi va phuong trinh duong chuan xac
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Hinh 2a D6 thi dwong chuin xdc dinh Zn

D) thi cac dudng chuan déu tuyén tinh trong khoang
nong d6 khao sat v6i do tuong thich cao (R>=0,9911
dbi voi Zn va R?=0,9986 dbi v6i Cu).

dinh cac nguyén t6 Zn va Cu (cho 6 Hinh 2.a) va

Hinh 2. b)).

1
> y =0.3232x + 0.0597
g08 R?=0.9986
206
©
o
S04
S
& 0.2
=

0

0 1 2 3
Noéng dé (mg/mL)

Hinh 2b D& thi dudng chuén xdc dinh Cu

Tir d6 thi va phuong trinh duong chuan, tién hanh
do mat do quang (Abs) d6i v6i cac mau phan tich
theo cac diu kién nhu trén ta thu dugc két qua phan
tich duoc trinh bay ¢ Bdng 2.

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

A % Két qua (mg/kg dat kho)
Th
Stt ong 8o MP1 MD2 Mb3 QCVN [3]
I Kém (Zn) 80.7+1.9 72,0513 61.2+12 200
2. Péng (Cu) 251209 298+1.0 203406 100

Tir két qua phan tich cho thay. ham luong cac kim
loai xac dinh Zn va Cu trong ba miu dit nong
nghiép thu tir Trung tim “Ung dung c6ng nghé sinh
hoc va Moi truong” cua Truong Dai hoc Khanh Hoa
tai x4 Sudi Cat, huyén Cam Lam, tinh Khanh Hoa
déu thap hon nhiéu so véi gidi han cho phép theo
QCVN [3]. Cu thé, ham luong Zn dao dong trong
khoang 31% (dbi voi MD3) dén 40% (déi voi MP1)
so voi gidi han cho phép va ham luong Cu dao dong
trong khoang 20% (dbi voi MP3) dén 30% (dbi vai
MB2) so véi gidi han cho phép.

Tir két qua do ching ta khing dinh ring ba mau dét
trén hoan toan khong bi 6 nhiém kim loai ning, an
toan cho muc dich st dung lam dat nong nghiép.

Két qua ciing cho thay ham lugng cac kim loai Zn
giam dan tir MD1 (80.7%) dén MP1 (61.2%). Diéu
nay ciing c¢6 thé suy doan mau MP3 & gin Sudi Diu
hon, cac kim loai nang dé bi rira troi boi 1ii lut hang
nim, hodc nudc sudi dang cao. Diéu nay ciing phu
hop khi MD3 c6 thanh phan cat nhiéu hon so véi hai

MD1 va MD2. Tuy nhién, kim loai Zn ton tai trong
dat & dang d¢ hoa tan la khong dang ke [4].

Nguoc lai, ham luong cua 'Cu trong MD2 lai tuong
ddi cao hon (29.8 mg/kg dat kho) so véi MP1 (25.1
mg/kg dat kho) va MP3 (20.3 mg/kg dat kho).
khong theo quy luat bien doi theo hudng tir quoc 10
den gan sudi.

Diéu nay cling 6 thé khéng dinh rang cac kim loai
Zn va Cu ton tai trong dat dudi dang cac khoang. co
san trong thanh phan cua dat ma khong bi nhiém tir
chat thai cua moi truong bén ngoai.

Nhu vdy, theo cac théng s6 v¢ ham luong cac kim
loai ning xac dinh dwoc thi dat tai trung tim Ung
dung cong ngh¢ sinh hoc va Méi truong cua Truong
Pai hoc Khanh Hoa an toan d¢ canh tac, san xuat
nong nghiép.

4. Két luan

ba xac d‘inh duoc ham luo’ng kim loai niang kém
(Zn) va dong (Cu) tong so trong dat ndng nghiép tai
Trung tam ung dung céng nghé sinh hoc va Méi
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truong cua Truong Dai hoc Khanh Hoa, ta1 Xa Sudi
Cat, huyén Cam Lam, tinh Khanh Hoa bang phuong
phap chiét — tric quang v6i bang thudc thu
dithizone.

Ham luong cac kim loai Zn va Cu trong dat xac dinh
duogc thap hon nhiéu so véi gidi han cho phép theo
QCVN 03 — MT: 2015/BTNMT vé gi6i han cho
phép cua mét s6 kim loai ning trong dét, 2015 cia

B6 Tai nguyén va Moi truong. Gia tri do dao dong
tir 20% dén 30% so vdi gidi han cho phép dbi v6i Zn
va tir 30% dén 40% so voi gidi han cho phép dbi voi
Cu. Do vy, dat tai Trung tAm tng dung cong nghé
sinh hoc va M6i truong cua Truong Dai hoc Khanh
Hoa an toan dé san xuat néng nghiép dua vao tiéu
chi ham luwong kim loai nang xac dinh duogc.
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DETERMINATION OF SOME HEAVY METALS CONTENTS IN SOIL SAMPLES
BY MOLECULAR ABSORPTION SPECTROSCOPY (UV-VIS).

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

Abstracts: The concentrations of two heavy metals (Zn and Cu) in agricultural soil samples at The Center for
Applied Biotechnology and Environment — University of Khanh Hoa were determined by molecular absorption
spectrometry (UV-Vis) method. The results obtained revealed that the mean heavy metals concentrations for Zn
and Cu in three soils (sign MDI1, MP2, MD3) were (80,7£1.9); (72,0+1.3); (61,2+1.2) va (25.1+0.9);
(29.8+1.0); (20.3+0.6). The levels of metals in soil collected from all the sampling sites was found to within
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, molecular absorption spectrophotometer (UV-Vis).



