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NGHIEN CUU XAC PINH TONG HAM LUQNG KEM TRONG DAT
NONG NGHIEP O MOT SO PIA BAN THUQC THANH PHO DA NANG
Nguyén Thi Huong*
TOM TAT

O nhiém dat néng nghiép van 1a mot méi quan tam Ién cla cac nha khoa hoc. Lwong
chéat 6 nhiém tén dw trong dat tréng sé tich tu trong cac san pham néng nghiép va anh hwéng
dén strc khde con ngwdi qua con dwdng thirc &n. Hoi Bao vé M6i trudng Hoa Ky xép Zn la mot
trong 13 kim loai ndng trong dong nwéc thai anh hwéng dén sirc khde con ngudi. Nghién cliru
qui trinh phan tich tdng ham lwong Zn trong dét néng nghiép dwoc dét ra. Phuwong phap Quang
phd hép thu nguyén t&r duwgc xem la mdt phwong phap wu viét, cho dd chinh xac cao. Trong
nghién clru nay mét qui trinh dé& nghi dwoc danh gia, khao sat chon cac diéu kién phan tich tdi
wu trong phan tich tdng lwong Zn trong dat. Phuong phap vé co héa mau dwoc ap dung. Trén
co s& phwong phap dé nghi, cac mau dat & mat vai vi tri & Thanh phé Ba Nang dwoc chon dé
phan tich, danh gia ham lwong Zn trong dat. Cac két qua cho thay, ham lwgng Zn cé gia tri Ién
& cac khu vuc gan khu cong nghiép. Tuy nhién theo qui chudn Viét Nam QCVN
03:2008/BTNMT, gia tri nay van nam trong gi¢i han cho phép.

T khéa: Tdng ham lvong Zn; phd hap thu nguyén t&r AAS; dat ndng nghiép; mat do
quang; kim loai ndng
1. Pit van dé

Dat dong vai tro quan trong trong viéc phat trién kinh té dat nudce nédi chung va
trong trot noi riéng. Chat luong dit trong s& anh huong dén san lugng nong nghiép. Viét
Nam sau cong cudc ddi mai, san xut nong nghiép dac bi¢t 1a lua gao da phat trién vuot
béc, gop phan to 16n ting thu nhap cho ngudi ndng dan, thu nhiéu ngoai té cho dat nudc
qua xuat khau gao ra cac nudc trén thé gisi.

Sy phat trién manh mé ctia san xuat néng nghiép luon kéo theo viéc anh hudng
dén moi trudng dat, nudc do viec lam dung cac héa chat bao vé thuc vat, phan bon.
Luong ton du cac loai thuc bao vé thyc vat trong dét 1au dai, gay nén 6 nhiém ngudn
nude, dat. Luong ton du nay cé thé duoc cdy trong hap thu va gian tiép di vao co thé
con ngudi, gay tac hai dén stic khoe con ngudi [1].

Kim loai niang ton du trong dat s& dén tir nhiéu ngudn khac nhau, anh huong
nhat dinh dén mai truong dat, nude. Anh huong nghiém trong hon 1a trong chu trinh
thire an, kim loai nang trong dat s& duoc cay trdng hip thu va chuyén vao san pham
ndng nghiép. Zn 1a mot kim loai phd bién, ¢ trong cac loai phan bon, thudc bao vé thuc
vat. Tuy Zn la mot nguyén tb can thiét cho thuc vat, dong vat va con ngudi nhung néu
ham luong 16n c6 thé tra thanh chit gay doc can trg mot s6 qua trinh sinh hoéa trong co
thé dong thuc vat.

Phan tich lwong kim loai nang trong dét hién co nhiéu phuong phap, nhiéu quy
trinh dwoc 4p dung. Phuong phap hap thu nguyén tir (Atomic Absorption Spectroscopy
AAS) dugc cho la phuong phap kha hién dai, d6 tin cay va chinh xac cao. Trong bai bao
nay, quy trinh phan tich tong ham lugng Zn trong dat ndng nghiép bang phuong phap
phd hap thu nguyén tir duoc khao sat, xay dung. Cac yéu té anh huong dén quy trinh
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duoc phan tich va danh gia [2,3,4].
2. Vat liéu va phwong phap nghién ctru
2.1. Thiét bi, dung cu, hod chit

- May quang phé hip thu nguyén tir Analyst — 100 Spectrometer ciia hing
Perkin Elmer USA.

- Cac dyng cuy thuy tinh véi cac kich ¢& khac nhau: phéu, cdc, pipet, binh dinh
muc,... Can phan tich dién tir Psecisa XT 220 — A; Bép dién, ta séy, 16 nung.

Céc hoa chat sir dung dugc cung cap tir hang Merck, Aldrich voi do tinh khiét
cao bao gom: Zn?*, Cu?*, Mg?*, Ca?*, Fe®* ndng d6 1000 ppm; cac loai axit HNOs3,
H2S0a4, HCIOa.

2.1.1. .Ldy mdu va xir 1y mdu

Mau dat duoc 1dy & mot sd ving trén dia ban thanh phd Pa Ning trong khoang
tir thang 1 dén thang 3 niam 2011 theo QCVN. Mau sau khi van chuyén vé phong thi
nghiém trong cac ti polyetylen va dugc hong khé trong khong khi trude khi lam thi
nghiém [2].

Mau gia duoc chuan bi theo qui trinh: 14y 2g dét, tién hanh nung & 1000 °C trong
thoi gian 4 gio. Pem hoa tan mau tro thu duoc bang nudc cat co thém vai giot acid
HNOs. Loc liy phan b va thém dung dich Zn?* ndng d6 1ppm. Mau gia nay sau khi tro
hoéa trong 16 nung & 460°C; hoa tan bang 2 ml HNO3 10%, dun néng cho tan va lam bay
hoi hét acid du dén con mudi 4m. Hoa tan mudi am va dinh muc trong HNO3 2%.

2.2. Phwong phap phdn tich

Phuong phap quang phd hap thu nguyén tir AAS dugc sir dung dé nghién ciru
xéc dinh téng ham lugng kim loai k&m trong dat. May phd AAS la loai may quang phd
ngon lira, nguon ddt 1a khi C2H2 va O,. Mau sau khi héa long va dugc 1ay tu dong vao
may do.

3. Két qua va thio luin
3.1. Anh hwéng ciia thanh phan va téc dg khi dot

May quang phd hap thu nguyén tir dugc sir dung trong nghién ctru nay c6 nguon
d6t 1a khi C2H2 (cp tir binh khi bén ngoai), dwa vao khe d6t dé nguyén tir héa mau phan
tich. May dugc diéu chinh khe sang do la 0,7nm, budc song la 213,9nm, den tao budce
so6Nng Vi cudng do dong la 15mA. Ly dung dich chuan cé ndng do 1ppm Zn%*, thay doi
cac toc do cap khong khi, khi ddt, mat do quang thu dwoc thé hién ¢ Bang 1.

Bang 1: Quan hé giira mat do quang va tc d6 cap khi
v6i mau dung dich ¢6 néng d6 Zn?* bang 1ppm

Ty 1¢ thé tich

. 2,0:1 | 3,01 3,5:1 4,0:1 4,5:1 5,0:1
khéng khi: khi dot CoH;

Mat d6 quang 0,041 | 0,200 | 0,112 | 0,124 | 0,093 | 0,083

Nhu vay, voi ty 18 thé tich khong khi/khi d6t = 4/1 mat 6 quang thu duoc 13 16n
nhét. Ty 1& nay duoc chon cho céac thi nghiém tiép theo.
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3.2. Anh hwéng cia cdc cation kim logi khdc

Co6 mat cac cation kim loai khac trong mot chirng muc nao d6 sé ¢6 anh huong
dén do hap thu quang cua ion can xac dinh Zn?*. Trong thi nghiém nay, dung dich Zn?*
duoc chuan bi véi ndng do 1 ppm (theo qui trinh chudn bi mau gia) véi su c6 mat dong
thoi cua cac cation kim loai Cu, Ca, Mg va Fe. Két qua do mat 6 quang khi co mat
dong thoi cac cation kim loai dwoc trinh bay ¢ Bang 2.

Bdng 2: Sw bién thién mdr do quang cua dung dich chiza 1ppm Zn khi ¢é mét dong thoi
cac cation khdc véi cdc nong do khdac nhau (bién thién tir 0 ppm d@én 500 ppm)

ong do
0 100 200 300 400 500
Loai ion
Cu?* 0,214 0,214 0,215 0,215 0,214 0,215
Mg?* 0,214 0,215 0,215 0,214 0,213 0,214
Fe3* 0,214 0,214 0,215 0,215 0,213 0,214
Ca?t 0,215 0,214 0,213 0,215 0,215 0,214

D& dang nhan thdy, mat d6 quang cua dung dich chira 1 ppm Zn?* hau nhu
khong thay d6i khi c6 mat dong thoi cac cation kim loai khac. Gia tri mat ¢ quang chi
bién thién trong mot ving rat nho trong pham vi 0,001 ppm. Do vay, viéc phan tich xac
dinh ham luong Zn?* s& khong bi anh huéng khi c6 mit cac cation kim loai khac.

3.3. Anh hwéng ciia axit HNO3

Dung axit HNO3 két hop véi axit HCIO4 dé v6 co hda miu ¢ nhitng wu diém
n6i bat. Trong qua trinh xir 1y mau, viéc con du luong axit trong miu do 1a khé tranh
khoi. Anh huéng ctia HNO3 dén do hap thu quang trong khi phan tich Zn can phai dugc
nghién ctru, khao sat.

M3u gia c¢6 nong d6 Zn?* Ippm dugc chuian bi nhu qui trinh trén. Thém axit
HNO3 vao vdi cac néng do da biét, mat do quang thu duogc thé hién trén Bang 3.

Bang 3: Su thay d6i mat do quang khi ndng do (%) HNO3 thay dbi

Nong d6 HNO3 (%) 2 4 6 8 10

Mat d6 quang D 0,218 0,213 0,211 0,210 0,206

Két qua & Bang 3 cho thdy, & ndng d6 HNOz 2% cho d6 hap thu quang 16n nhét
v6i ndng d6 Zn?* 1ppm. Nhu vy, st dung HNO3z 2% s& khong anh huéng nhiéu dén do
hap thu quang D cta dung dich Zn?* 1ppm.

3.4. Dé nghi qui trinh phén tich

Qua nhiéu thi nghiém khao sat diéu kién v6 co hoa mau (lwong dung moéi thich
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hop, thoi gian va nhiét d6 nung mau), quy trinh phan tich ham luong tong Zn trong dat

duogc trinh bay trén Hinh 1.

Pit hong khd khéng khi,
nghién min ray

A 4

Can 2 gam dét

Thém: 0,2 ml HCIOa4 dac; 2 ml HNOs dac; 2ml
KNO3 10%; 3ml H202 30%

>
«
y

A

D6t trén bép dién dén kho

A 4

Nung & nhiét do 460°C ,
trong 1 gio

+ Hoa tan bang 2ml HNOs 10%, dun trén bép
dén con mudi dm, thém nude dé dqudi acid du
dén con mudi 4m

+ Binh mirc vao binh 25ml bing acid HNO3 2%

>
«
y

A

Mau phan tich (Dung dich)

A 4

Thuc hién phép do
trén may AAS

Hinh 1 : Qui trinh phén tich ham heong tong kim logi Zn trong mau ddt

bé c6 co sé xac dinh d§ chinh x4c cua qui trinh, hiéu suat thu hoéi cua phuong

phap duoc danh gia qua viéc ap dung qui trinh trén v6i cac mau di biét trude nong do

kém va duogc trinh bay ¢ Bang 2.

Bang 2 : Hiéu suit thu hdi kém trong mau dat gia

Péi voi dat tu tao

M | a0 | None 0 g i
Zn“" ban | Zn<" phan thu hdi (%)
dau (ppm) | tich (ppm) °

1 1 0,886 88,6

2 1 0,898 89,8

3 1 0,892 89,2

Trung binh 89,2
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Ngoai ra, bang phan tich thong ké sai sb ciia phuong phap duogc tinh toan va
danh gia. Két qua thé hién & Bang 3.

Bang 3: Danh gia sai s6 qua phan tich théng ké

o o | Gilatri 8 sb
MiL N"Z“ngf‘-’ " | Phwong | P léch ';f:n" Posai | Bién giGi
Trung | o3is2 | chuin S N chudn | tincay
(Ppm) binh dong
Miu ditl 0.6 0,527 |3,36.10*| 1,8.10% 3,41 1,0.102 | 0,043
tu tao 1 0,892 [3,60.10°| 6,0.10° 0,67 3,4.10° | 0,014

Céc gia tri 6 léch chuan thu dugc rat nho, cé thé thiy rang phuong phap phan
tich cho d6 chinh xac cao.

3.5. Pdnh gid ham lwong tong Zn trong mdu dat

Mot vai mau dat duoc lay trén dia ban Thanh phd Pa Ning va phan tich ham
luong kém trong mau bang phuwong phap AAS. Két qua duoc thé hién ¢ Bang 4.

Bang 4: Tong ham heong kém trung binh trong mét s6 mdu

ddt néng nghiép trén dia ban thanh pho Pa Nang

. s ~ Kém trong dat
STT Pia diém lay mau (mg /kég)
1 |Phia nam cau Tran Thi Ly (Phuong My An, Ngii Hanh Son) 49,06
2 [Khu Vuon Uom, khéi Pa Mian, My Khé, Ngii Hanh Son 35,55
3 [Thdn Yén Né, Hoa Tién, Hoa Vang 49,46
4 |Tay Loan Tay, Hoa Phong, Hoa Vang 37,98
5 |Phianam Cau Cam L¢, Cam Lé 38,72
6 |Khu Cong nghiép Hoa Khanh, Lién Chiéu 80,58

Két qua phan tich cho thiy k&m c6 mit trong hau hét cac khu vuc dit nghién
ctru, nhimg vung dat gin khu cong nghiép ham luong kém cao hon. Tuy nhién so véi
QCVN 03:2008/BTNMT, mirc d¢ an toan van nam trong gidi han cho phép.

4. Két luan

Phuong phap phan tich phd hip thu nguyén tir (AAS) cho két qua phan tich véi
d6 chinh xac cao qua danh gia cac sai s6 thong ke.

Sy c6 mit cac cation kim loai khac thuc su khdng anh huong dén két qua phan
tich ham lwong Zn. Quy trinh phan tich Zn trong dat duoc xay dung trén miu gia nhung
kha phu hop khi ap dung véi mau dat thuc té. Cac mau dat néng nghiép trén mot sé khu
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vue Pa Néing déu chira kim loai Zn nhung tong lwgng Zn trong dat & khu céng nghiép la

I6n nhat. Theo quy chuan Viét Nam tong luong Zn trong dat van nam trong giéi han

cho phép.

TAI LIEU THAM KHAO

[1] Hoang Kim Thanh, Nghién ctu xac dinh ham luong dong, kém trong nuéc thai
cong nghiép Hoa Khanh bang phuwong phap von-ampe hoa tan xung vi phan,
Truong Pai hoc Su pham, Pai hoc Pa Nang.

[2] Lé Vin Khoa, Phuong phap phan tich dat, nudc, phan bon cay trong. Nha xuit ban
Giao duc, 2001.

[3] Tu Vong Nghi, Huynh Vian Trung, Tran T Hiéu, Phan Tich nuéc, Nha Xuét ban
Khoa hoc Ky thuat, 2000.

[4] Prabir Ghosh, Amar Nath Samanta, Subhabrata Ray, Reduction of COD and

removal of Zn?" from rayon industry wastewater by combined electro-Fenton
treatment and chemical precipitation, Desalination 266 (2011) 213-217.

DERTERMINING TOTAL AMOUNT OF ZINC IN ARGRICULTURAL SOIL IN
SOME AREAS OF DANANG CITY

Nguyen Thi Huong
The University of Danang — University of Science and Education

ABSTRACT

Agricultural soil pollution has been paid much more attention by scientists.
Pollutants remaining in agricultural soil for a long time will accumulate and affect humans’ health
through the food chain. The United States Environmental Protection Agency has considered
that Zn is one of 13 heavy metals in the waste water flow which are the serious health hazards.
Studying the procedure of analyzing the Zinc content is proposed. Atomic Absorption
Spectroscopy is considered a highly precise method. In this paper, a procedure of analyzing Zn
is proposed to determine total amount of zinc in soil. Wet digestion method was applied. Based
on this method, soil samples in some places of Danang city were chosen to analyze and
determine the Zinc content. The results show that the concentration of Zn is high in the
industrial zone. However, it is still well below the permissible limit according to the Viethamese
standard QCVN 03:2008/BTNMT.

Key words: total amount of Zinc, Atomic Absorption Spectroscopy, agricultural soil,
absorption density, heavy metal.
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