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Tém tat: Trong bai bio nay chung ti thong bao két qua phan tich xac dinh
ham lugng Cu, Pb, Cd va Ni trong cac ngudn nudc mit tai thi xa Huong Thuy,
tinh Thira Thién Hué bing phuong phap quang phd hap thu nguyén tir. Két
quad phéan tich Cu, Pb, Cd va Ni trong mot s6 miu nude mit & thi xa Huong
Thuy, tinh Thira Thién Hué cho thiy ham luong cac kim loai Cu, Pb, Cd va
Ni déu thap hon so véi Quy chuan k¥ thuat Qudc gia vé chét luong nudc mit
QCVN 08-MT:2015/BTNMT.

Tir khéa: xac dinh Cu, Pb, Cd va Ni trong nuéc mit, quang phd hap thu
nguyén tu

1. MO PAU

Thi xd Huong Thily ndm vé phia Dong Nam, sat thanh phd Hué, trén dia ban thi x3 c6 ¢o
hé thong song ngdi phan bd déu véi cac song 16n nhu song Loi Nong, song Nhu Y, song
Dai Giang, song Phu Bai, song Vuc. Ngoai cac song tu nhién, thi xd Huong Thuy con c6
cac hd nhan tao nhu: HO6 Chau Son va Ho Phu Bai.

Ngay nay voi sy phat trién ciia khoa hoc ki thuat va sy gia ting dan s, moi trudng nudc
ngay cang bi 6 nhiém. Dic biét trén dia ban Huong Thiy c¢6 Khu cong nghiép Phu Bai,

moét trong nhiing khu cong nghiép trong diém cua tinh Thira Thién Hué trong qué trinh
hoat dong da anh huong dén moi trudng trong khu vuc va cac vung lan can. Nha may xur
li rac thai Thuy Phuong, noi thu gom va xur li hang tram tan rac thai cia tinh Thira Thién
Hué m01 ngay cung voi cum cong nghiép Thuy Phuong trong qua trinh hoat dong da xa
ra nguon nude thai xuéng hé théng song ngodi trong khu vire.

Nudc dong vai trd vo ciing quan trong trong doi sdng ciia con ngudi va _dong thyc vat.
Ngudn nudc mit tai thi x4 Huong Thuy dugc nguoi déan st dung chu yéu vao san xudt
ndng nghiép va nudi trong thuy san. Khi ngudn nudc bi 6 nhiém s& anh huong dén chat
lwong thuc pham sach trong ving. Cac kim loai nang nhu Cu, Ni, Cd, Pb thudng khong
tham gia hodc it tham gia vao qua trinh sinh héa ma chi yéu tich lity trong co thé sinh vat
thong qua chudi thirc n, hau qua gy ra cdc bénh nhu: ung thu, quai thai, vo sinh [1]. Vi
vay, viéc phan tich, danh gia mac do 6 nhiém cac kim loai ning trong mdi truong nudc
dé phuc vu cho nhu cau phat trién kinh té xa hoi khu vuc nay dang dugc quan tam hién
nay.
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Phuong phap phd hip thu nguyén tir la mot trong nhirng phuong phap phan tich hién dai
dang dugc ap dung tai nhiéu phong thi nghiém dé xac dinh luong vét cac kim loai ning
trong cac mau méi trudng vi phuong phap nay c6 nhidu vu diém nhu c6 d6 chinh xac cao,
d6 nhay va do chon loc cao va gidi han phat hién thip, 1a mot trong nhirg phuong phap
chuén phan tich dé xac dinh luong vét cac kim loai doc [2], [3].

2. THUC NGHIEM

2.1. Thiét bi, dung cu va héa chat

2.1.1. Thiét bi va dung cu

- May quang pho hap thu nguyén tir hiéu AA-7000 Shimazu (Nhat) cung v6i hé ghép nbi
thict bi ty dong bom mau (ASC-6100) vao 10 GFA-EX7.

- Thiét b loc nudc siéu sach (EASY pure RF ciia hing Barnstead (M¥). Den catot répg loai
dung cho Cu, Pb, Cd, Ni. Cac dung cu thiy tinh nhu binh dinh mc, phéu, pipet, coc thuy
tinh.

2.1.2. Héa chit

- Dung dich HNO;3 nong d6 65%, D = 1,39 g/mL cta hing Merck (Dic).

- Cac dung dich chuan lam viéc cua Cu", Pb", Cd" va Ni" pha tir cac dung dich chuan
goc 1000 mg/L cuia hang Merck (Ptrc) chuyén dung cho AAS.

2.2. Chuin bi miu va xir Iy miu

2.2.1. Ldy mdu va bio quin méu

Mau nghién ctru [a mau nuéc mat dugc lay tai cac song, hd ¢ thi xa Huong Thiy, tinh
Thura Thién Hué. Chung t61 tién hanh phén tich trong 3~d()’t v6i 63 mau nude vao thang
1, thang 3 va thang 5 nam 2018. M61 dot phan tich 21 mau tai nam song: song Loi Nong,
song Nhu Y, song Dai Giang, song Phu Bai, song Vuc va hai h6 16n: hd Chau Son, hd
Phu Bai. Tai moi song, ho vao mdi dot phan tich, 1dy 3 mau khac nhau ¢ dau, gitta va
cudi séng, ho. Vi tri 1dy mau & giita dong, cach mt nude 10 cm.

Binh léy~m'§1u 1a binh nhua polyetylen sach c6 dung tich 1,5 lit dugc trang lai vai lan bang
chinh mau d6 trude khi lay.

Mau sau khi lay dugc bao quan ‘péng cach thém 1 mL dung dich HNO3 65 % (Merck,
buc) vao 0,5 lit mau nudce, day nap kin, bdo quan noi thodng mat ¢ nhiét d¢ thuong [4].

2.2.2. Chudn bi méu phan tich

Mau phan tich: Mau trude khi dem phén tich, tién hanh loc bang gidy loc bang xanh va
dinh murc dén 20,0 mL

Mﬁu trang: Tién hanh thur mau tring theo trinh ty nhu mau phan tich bang nudc cat hai
lan va dinh mac dén 20,0 mL.
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2.2.3. Kj thudt do cwong dé vach phé

Céc thong sb may dé xac dinh Cu, Pb, Cd va Ni duoc trinh bay trong bang sau [3], [5].

Bang 1. Cdc théng s6 may t6i wu d@é xdc dinh Cu, Pb, Cd, Ni

L Nguyen to cu Pb cd Ni
Cac yeu 1o
Cuong do dén (mA) 6 10 12 12
Budc song (nm) 324,8 283,3 228,8 232,0
Thing | O 1018 Khe 40 05 1,0 05 0,2
i} p ;
. A . Khoéng khi
My do Khi Khong khi nén Argon Argon nén &
& Acetylen
Acetylen
Kiéu dén BGC -D2 BGC-D2 | BGC - D2 | BGC - D2

3. KET QUA VA THAO LUAN

3.1. Xay dung dwong chuin xac dinh Cu, Pb, Cd, Ni

Duong chuan dugc xay dung véi nong do Cuva Ni tir 5 dén 50 ppb, Pb tir 2 dén 20 ppb
va Cd tur 0,2 den 5,0 ppb. Tur so liéu thuc nghiém xay dung dugc phuong trinh duong

chuan cua cac Me nhu sau:

Phuong trinh dudng chuan cta Cu:
Phuong trinh dudng chuén cia Pb:
Phuong trinh dudng chuan cta Cd:

Phuong trinh duong chuén ctia Ni:

y = 0.0068x +0.0148
R? = 0.9984
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Hinh la. P6 thi dwong chudn xdc dinh Cu
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y =0.0143x - 0.000

R?=0.999

A =0,0068C + 0,0148 voi R? = 0,9984
A = 0,0143C - 0,0007 véi R?=0,9998
A =0,1682C +0,0121 véi R2 = 0,9998
A =0,0039C + 0,0266 v6i R? = 0,9997

0
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Hinh 1b. D6 thj dwrong chudn xdc dinh Pb



104 NGO VAN TU va cs.

04 -
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08 | y=0.1682x+0.0121 035 - y =0.0039 + 0.0266
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Hinh 1c. P6 thi dwong chudn xdc dinh Cd  Hinh 1d. Dé thi dwong chudn xdc dinh Ni
3.2. Danh gia phwong phap dinh luwgng

Do tin cdy cua phuong phéR duoc danh gid qua gidi han phat hién LOD va gidi han
dinh lugng LOQ [6], [7]. D€ tinh toan hai gia tri nay, chiing t6i st dung cong thurc:

LOD = 3Sy/b va LOQ = 10Sy/b
Béng 2. Cdc gid tri a, b, Sy, LOD, LOQ tinh tir phwong trinh dwong chudn A = bC + a

Me a b (ppb™) Sy LOD (ppb) | LOQ (ppb)
Cu 0,0148 0,0068 0,0058 2,56 8,45
Pb -0,0007 0,0143 0,0022 0,46 1,51
cd 0,0121 0,1682 0,0052 0,09 0,31
Ni 0,0266 0,0039 0,0016 1,20 3,96

3.3. Do 1ap lai va d¢ dung ciia phwong phap

3.3.1. P$ lap lai

bé danh gia do 1ap lai chung t6i chon mau Nig1 va Nop g dé nghién ctlru.

Liy mau Nig1va No11thém phuén vao mﬁq v6i mirc ndng do cua Cu, Pb, Ni 20 ppb va
Cd 1a 2 ppb, moi mau do 3 lan, phan tich két qua dugc nhu sau:

Béng 3. Két qud do Idp lai ciia Cu, Pb, Cd, Ni

Mgill nwoc Mﬁu N1g.1 MZ:IU No11
Néng dd Cu trong miu sau
Khi thém (ppb) 25,87 28,96
1]
Cu RSD (%) 1,95 2,08
“RSDyiorwitz (%) 14,93 16,27




PHAN TICH PANH GIA HAM LUGQNG Cu, Pb, Cd, Ni...

105

Nong d Pb trong miu sau
khi thém (ppb) 23,72 24,84
Pb' RSD (%) 0,65 0,37
“RSDriorwitz (%) 18,57 17,85
Nong d¢ Cd trong mau sau 2,95 3,23
khi thém (ppb)
cd" RSD (%) 0,24 0,14
%RSDHNW“Z (%) 22,82 21,93
Néng dé Ni trong mau sau 37,08 31,70
khi thém (ppb)
Ni' RSD (%) 0,54 0,66
“RSDyiorwitz (%) 17,76 15,63

Tir s6 liéu bang 3 chung ta nhan thdy do léch chuan tuwong d6i RSD ludén nho hon

%RS DHorwitz nén trong ndi bd mot phong thi nghiém c6 thé chap nhan duoc, tic 1a phuong
phap AAS xac dinh ham luong Cu, Pb, Cd, Ni c6 d¢ lap lai tét.
3.2.2. Dj diing

Do dung cua phuong phap dugc danh gia bang do thu hdi (Rev) khi phan tich mau N7
duogc thém chuan. Két qua phan tich d¢ dtng dugc trinh bay ¢ bang 4.

Bang 4. Két qua kiém tra d¢ ding ciia phwong phdp do AAS

Mgl N(“)ng‘d(f) Me' | Nong do Me'"thém | Nong do Me'" trong mau Rev %
ban dau (ppb) vao (ppb) sau khi thém (ppb)

5 14,27 81,4
Cu" 10,20 20 28,67 92,3
30 39,89 99,0
2 6,509 83,6
Pb" 4,84 10 13,98 91,4
15 19,38 97,0
0,5 1,62 93,6
1 2,10 95,2

cd" 1,15 2 3,22 103,4
5 21,83 95,4
Ni" 17,06 20 35,35 91,5
30 44,42 91,2

Két qua ¢ bang 4 cho thiy phuong phap dat duoc df dung t6t véi do thu hdi nam trong khoang
tir 81,4 % dén 99,0 % ddi i Cu; 83,6 % dén 97,0 % ddi voi P; 93,6 % dén 103,4 % ddi
vai Cd ; 91,2 % dén 95,4 % doi voi Ni, tat ca deu nam trong khoang cho phép tir 80,0 %
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dén 110,0 % theo AOAC ¢ ba murc nong do. Chang té phuong phap phan tich dé chon la

hoan toan phti hgp dé dinh lwong vét Cu, Pb, Cd va Ni trong cac mau nudc.

3.4. Két qua xac dinh ham lwgng Cu, Pb, Cd, Ni trong cac miu nwéc mit

Tir nhitng két qua nghién clru ¢ trén, chung t61 da ap dung dé xac dinh ham lugng Cu, Pb,
Cd va Ni trong cdc mau nudc mat & thi xa Huong Thuy. Két qua xac dinh ham lugng Cu,

Pb, Cd, Ni dugc thé hién & hinh 2a, 2b, 2¢ va 2d.

Séng Séng Séng Séng Séng H6  Hob
Loi Nhw Vec Dai Phu Chau Phu
Néng Y Giang Bai Son Bai

(©)

20
15
10 m Dot 1
0 mbot 3
Séng Séng Séng Séng Séng H6  Hb
Loi Nhw Vec Dai Phu Chéau Phu
Nong Y Giang Bai Son Bai
(a)
10
m Dot 1
mbot 2
mDot 3
Séng Séng Séng Séng Séng H6  Hb
Logi Nhw Vwc Dai Phu Chéu Phu
Néng Y Giang Bai Son Bai
(b)
m Dot 1
mbot 2
mbot3
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Séng Séng Séng Séng Séng H6  Hob

Loi Nhu Vyc Dai Phu Chéu Pha

Néng Y Giang Bai Son Bai

(d)

Hinh 2. Biéu do biéu a’iéNn’ ham lwong Me trung binh trong nudc mdt o tung song, ho
theo cdc dot lay mau khdc nhau. (a) Cu; (b) Pb; (c) Cd; (d) Ni

Két qua phan tich Cu, Pb, Cd va Ni trong mot sé6 mau nudc mit & thi xa Huong Thuy,
tinh Thira Thién Hué cho thay ham luong céc kim loai Cu, Pb, Cd va Ni trong cac mau
nude déu thip hon gia tri ham luong cho phép theo Quy chuan k¥ thuat Quédc gia vé chat
lugng nude mat QCVN 08-MT:2015/BTNMT [8].

4. KET LUAN

- P xay dung dugc qui trinh phan tich dinh lugng Cu, Pb, Cd va Ni trong cac mau nudc
bang phuong phap GF - AAS. Két qua cho thay, phuong phap GF-AAS dung dé xac dinh
ham luong Cu, Pb, Cd va Ni trong cac mau nudc mit dat gidi han phat hién thap (2,56
ppb ddi véi Cu; 0,46 ppb dbi véi Pb; 0,09 ppb d6i vai Cd va 1,2 ppb ddi voi 1 Ni). Vi gioi
han phat hién nay, c6 thé xac dinh lwong vét Cu, Pb, Cd va Ni trong cic mau nudc.

- Phuong phép c6 do 1ap lai va d6 ding tot véi do thu hdi nam trong khoang tir 81,4 % dén
99,0 % d6i véi Cu; 83,6 % dén 97,0 % ddi véi Pb; 93,6 % dén 103,4 % ddi voi Cd ; 91,2 %
dén 95,4 % d01 va6i Ni. Chtng to phuong phap phan tich dé chon la hoan toan phu hop de
dinh luong vét Cu, Pb, Cd va Ni trong cac miu nudc.

- Ap dung quy trinh phan tich xac dinh dugc ham lugng Cu, Pb, Cd va Ni trong 63 mau
nudc mat ¢ thi xa Heong Thuy, tinh Thira Thién Hué.

- Pa so sdnh ham lugng cac kim loai Cu, Pb, Cd va Ni trong cac nguén nudc mat voi Quy
chuan ky thuat Qudc gia vé chat lugng nudec mat QCVN 08-MT:2015/BTNMT. Két qua
cho thay, cdc mau nudc mat c6 ham lugng Cu, Pb, Cd va Ni nam dudi gidi han cho phép.
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Title: DETERMINATION AND EVALUATION OF Cu, Pb, Cd, Ni CONTENTS IN
SURFACE WATER SOURCES IN HUONG THUY TOWN, THUA THIEN HUE PROVINCE

Abstract: In this study, we report analysis results of Cu, Pb, Cd, Ni contents in surface water
sources in Huong Thuy town, Thua Thien Hue province by atomic absorption spectrometry
method. The results of Cu, Pb, Cd, Ni analysis showed that the content of Cu, Pb, Cd, Ni is within
the limits of the Ministry of Natural Resources and Environment.

Keywords: Surface water, atomic absorption spectrometry.



