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XAC PINH HAM LUQNG SAT TRONG MQT SO MAU NUGC GIENG KHOAN
BANG PHUONG PHAP TRAC QUANG O THANH PHO THAI NGUYEN

Db Thi Nga', Nguyén Thi Thanh Huyén

Trwong Pai hoc Cong nghé Thong tin & Truyén thong — PH Thdi Nguyén

TOM TAT

Trong qua trinh sinh hoat hang ngay ciia ngudi dan thanh phd Thai Nguyén, ngoai nudc may sach
dugc cung cdp boi nha may nudc, thi vin con da sb nguoi dan st dung nude giéng khoan lam
nuée sinh hoat. Trong nuée giéng khoan thudng nhiém cac kim loai ning dic biét 1a kim loai ning
sat (Fe), lam cho nudc c6 mau vang duc va tanh. Néu ham luong sit vurot qué ngudng giGi han cho
phép trong nude s& gay 6 nhiém ngudn nudce, dong thoi gy cac bénh tim, khop, ung thu gan...anh
hudng nhiéu dén strc khoe cua con nguoi. Tur nhiing van dé do, bai bao dwa ra phuong phép xac
dinh ham luong sit trong nudc gleng khoan bang phuong phap tric quang va so sanh v&i ngudng
gii han cho phép theo tiéu chuan Viét Nam, dé dam bao chat lugng ngudn nudc sach, an toan cho

ngudi dan thanh phd Thai Nguyén.

T Khéa: Fe, kim loai ning, mede giéng khoan, phiwong phdp tric quang, Thai Nguyén.

DAT VAN BE

Trong nudc giéng khoan, sit thuong ton tai
dudi dang Fe(Il) hoa tan cia cac mudi
bicacbonat, sunfat, clorua, d6i khi du¢i dang
keo cua axit humic hodc keo silic. Khi tiép
x0ic v6i oxi hodc cac chat oxi hoa, sét (ID) bi
oxi hoa két tia dudi dang boéng cin c6 mau
nau dé. Khi st dung nudce s€ c6 mui tanh, kho
chiu, 1am quan 4o khi gidt bi 6 vang, cac 6ng
nude bang inox bj hoen gi [1]. St dung nudc
nhiém sit trong sinh hoat hang ngay rat khong
tt cho strc khoe va anh huong dén sinh hoat.
Theo nghién ctru ctia nganh Y té thi phan 16n
nguyén nhan giy ra bénh ung thu 1a do van dé
vé 6 nhidm trong dé nguyén nhan chinh la do
ngudn nuéc nhidm sit. O Viét Nam mdi nim
c6 9.000 nguoi tir vong, véi khoang 200.000
ngudi bi ung thur xuat phét tir nguyén nhan do
nude nhiém sit [11]. Vi vy, can ¢6 mot nghién
ctru cu thé nham xac dinh ham lugng sit trong
nude giéng khoan bang cac phuong phap khoa
hoc tién tién.

Hién nay, ¢ Viét Nam da c6 kha nhiéu cong
trinh nghién ctru vé& x4c dinh ham luong kim
loai ning trong nudc ngam, nudc giéng khoan
nhu  “Nghién ciru sy phan bd khong dong
nhit vé ham luong asen trong nudc ngdm trén
mot pham vi hep minh hoa tai xa Van Phuc,

" Tel: 0975 143277, Email: dtnga@ictu.edu.vn

Thanh Tri, Ha Noi” ctia Nguyén Ngoc Mai
(2011) [6]; “Xac dinh dong thoi As (II), As
(V), Monomethynarsonic (MMA) va
Dimethynarsonic (DMA) trong nudc giéng
khoan bang HPLC-IPC-MS tai xi Chuyén
Ngoai va Chau Giang, huyén Duy Tién, Ha
Nam” ctua Pham Hai Long, Trin Vin Cudng
(2015) [4]; “Nghién ctu xu ly Fe, Mn trong
nude giéng khoan bang bé loc két hop trong
cdy duong xi” cia Nguyén Thi Hing Nga
(2013) [7]; “Xac dinh, ddnh gid ham lugng sit
trong nudc giéng sinh hoat tai mot s6 ho dan
trén dia ban xd Phac Trach — B Trach —
Quang Binh” cia Nguyén Mau Thanh (2017)
[9]; “Panh gia mic do 6 nhiém kim loai ning
trong nudc ngdm va tich liiy kim loai ning
trong toc va mong tay cta cu dan tai khu vuc
thu gom va tai ché chét thai dién tt” cta Ta
Thi Thao va dong tac gia (2015) [10].

Céc nghién ctru trén da sir dung nhiéu phuong
phap khac nhau dé danh gia, phan tich, xac
dinh ham lugng kim loai nang nhu sat, k&m,
mangan, asen,.. trong nudc Ngam va nudc
giéng khoan theo timg truong hop nghién ciu
cu thé tai cac dia phuong cua Viét Nam. Két
qua cua cac nghién ctu nay co gia tri khoa
hoc va ¥ nghia thyc tién trong xir Iy nuéc sinh
hoat cho nguoi dan. Tuy nhién, trong céac
phuong phap xac dinh ham lugng kim loai
ning trong nudc, ¢ rat it céng trinh sir dung
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phuong phap tric quang. Viéc s dung cac
phuong phap khac nhau, tai cac thoi diém
khac nhau, trén tirmg dia ban khac nhau, sé cho
ra cac két qua nghién ctiu khac nhau. Viéc st
dung cac két qua nghién ciru nay dé dua ra
nhimg tur van thich hop cho nguoi dan 1a khong
giéng nhau ¢ timg dia ban nghién cau.

Thai Nguyén l1a khu vuc ¢6 nhiéu mé khoang
san va cac kim loai quy. Vi vay, cac nganh
cdng nghiép khai thac khodng san va luyén
kim phét trién rat manh. Phan 16n cac chat
thai chua qua xir Iy dugc thai tryc tiép ra moi
truong, kéo theo mic d6 6 nhiém moi truong
khién cho anh huéng caa kim loai ning trong
nuéc giéng khoan ¢ Thai Nguyén cao hon so
v6i cac khu vuc khac. Pon cir nhu ngudn
nudéc giéng khoan & mot s khu vuc khai thac
khoang san tai x4 Ha Thugng, Tan Linh
(huyén Bai Tu) ham luong asen tir 0,068-
0,109 mg/l, vuot tiéu chuan cho phép tir 1,7-
8,2 lan; tai phuong Quang Vinh (thanh phd
Théi Nguyén) va thi tran Giang Tién (huyén
Phu Luong), ham luong xyanua vuot tiéu
chuan cho phép tir 1,9- 12,9 lan [5]. Mic do &
nhiém kim loai ning, dic biét 1a kim loai st
trong nuwdc Ngam, nudc mat tai Thai Nguyén
la kha nghiém trong. Tuy nhién, cac nghién
clru xac dinh ham luong kim loai nang noi
chung va ham luogng kim loai sit néi riéng
trong nudc giéng khoan tai Thai Nguyén con
rat it. Viéc sir dung phuong phép trac quang
xac dinh ham lugng kim loai nang trong nudc
cling chua dugc thyc hién tai Thai Nguyén.
Véi tit ca ly do trén, nhém tac gia lva chon
nghién ctru “Xac dinh ham lugng sat trong
mot s6 mau nuéc giéng khoan bang phuong
phap tric quang & thanh phd Thai Nguyén” 1a
can thiét, dam bao tinh thoi sy cua van dé
nghién ctu, gop phan giai quyét bai toan thuc
té dang dat ra cho ngudi dan thanh phd Théai
Nguyén trong qua trinh sir dung nuéc giéng
khoan cho cudc song, sinh hoat hang ngay.
PHUONG PHAP THUC NGHIEM

Theo TCVN 5002:2003 c6 kha nhidu cac
phuong phap xac dinh ham luong kim loai
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ning ndi chung va kim loai st ndi riéng nhu:
Phuong phap pho hip thu nguyén tir (AAS),
phuong phiap cuc phd, phuong phap tric
quang. Mot trong cac phuong phap ma bai
bao str dung trong qua trinh nghién ctru la
phuong phap tric quang. Phuong phap nay
cho d§ nhay cao va chinh xéc, cho phép phén
tich hang loat miu nghién ciru chi v&i mot
dudng chuan, dung dich dem phén tich p dung
duoc v6i nong do rat nho va loai bo duge anh
hudng ciia mau nén khi dem phén tich.

Hoa chat

Tat ca cac hoa chat thubc thir dugc s dung
phai la loai tinh khiét. Axit dac H,SO, (p =
1,84 g/ml); axit dac HCl (p = 1,12 g/ml);
dung dich H,SO, 4,5M; dung dich dém
CH3;COONHjy; hidroxyl amin NH,OH.HCI
10%; dung dich bato-phenantrolin 1%; dung
dich sét (I1) chuan 100mg/l; dung dich sat (11)
chuan 5 mg/l. Nudc cét 2 lan; dung dich rua
sunfocromic  (hén hop H,SO, dic va
K,Cr,05).

Pha ché dung dich: Dung dich dém axetat:
Hoa tan 250 g CH;COONH, trong 150 ml
nudc. Thém 700 ml axit axetic bang vao.
Dung dich bato phenantrolin 1%: Hoa tan 1g
Ca4Hi6N; trong 100 ml chira 2 giot HCI dac.
Dung dich sit (I) chuan 100 mg/l: Hoa tan
0,3511 g mudi Morh (NH,),SO,.FeSO,.6H,0
tinh khiét vao 25 ml nude cét, cho vao binh
dinh mtrc 500 ml chira san 5 ml H,SO, dic.
binh murc b.%mg nudce cét téi vach. Dung dich
sat (IT) chuan 5 mg/l: Hat 5 ml dung dich sit
100 mg/1 vao binh dinh mic 100 ml va dinh
murc to1 vach.

Dung cu

Tat ca cac dung cu bang thuy tinh phai duoc
rira sach bang dung dich rira sunfocromic, va
trang lai bang nudce ct 2 lan.

Binh nhya dung mau 500 ml; Binh dinh muc
25 ml; 50 ml; 100 ml; 500 ml; Pipet 1 ml; 2
ml; 5 ml; 10 ml; Piia thuay tinh; Céc thay tinh;
Mudng lay héa chit; Gidy loc; Can dién tu;
May do quang Hach 2400.
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KET QUA NGHIEN CUU

Chon diéu kién t6i wu

Khao sat anh hwéng cia dung dich dém
CH3;COONH;,

L4y vao binh dinh mtc 25 ml lan luot: 2ml
dung dich sat (11) chuan 5 mg/l, 0,5 ml dung
dich bato - phenantrolin 1%, 0,5 ml hidroxyl
amin 10% va thay doi thé tich dung dich dém
axetat tir 0— 10 ml. Pinh mirc d&én vach bing
nuéc cat, lic déu dung dich. Po mat d6 quang
ctia cac phuc tai budc song 510 nm. Két qua
duoc chi ra ¢ bang 1 va hinh 1.

Bang 1. Su phu thudc cua thé tich dung dich dém
vao mdt do quang

Binh  Thé tich dung dich dém (ml) A

1 1,0 0,145
2 2,0 0,153
3 3,0 0,151
4 4,0 0,152
5 50 0,153
6 6,0 0,154
7 7,0 0,153
8 8,0 0,152
9 9,0 0,152
10 10,0 0,151
A

0.22

0.2

0.18

0.16

0.14 ’

0.12

01 T T T T T T T T T T T 1

001 2 3 4 5 6 7 8 9 101112

vV (ml)

Hinh 1. Si phu thudc thé tich dém t6i mdt dé
quang A

Thé tich dung dich dém axetat téi wu dugc
chon la 3ml &ng véi binh dinh mirc 25 ml.
Khao sat anh hwéng caa thé tich thude thir
t6i wu cho qua trinh tao phic

L4y vao binh dinh mac 25 ml lan luot: 2 ml
dung dich sat (1) chuan 5 mg/l, 0,5 ml
hidroxyl amin 10%, 3 ml dung dich dém

amoni axetat, thay d6i thé tich dung dich bato
- phenantrolin 0,5% tir 0,5 — 5 ml. Binh muc
dén vach bang nudc cit, lic déu dung dich.
Po mat @6 quang cua cac phuc tai budc song
510 nm. Két qua do duoc chi ra ¢ bang 2,
hinh 2.
Bang 2. Sy phu thugc cua thé tich thuéc thir vao
mdt do quang A

Thé tich dung dich bato

Binh phenantrolin 1% (ml) A
1 0,5 0,137
2 1,0 0,140
3 1,5 0,149
4 2 0,151
5 2,5 0,151
6 3 0,152
7 3,5 0,153
8 4 0,152
9 4,5 0,153
10 5 0,153

A

0.17 -

0.15 -

0.13 -

0.11 -+
0.09 -

0.07 -

005 T T T T T T T T T 1

005115 2 253354 455

Hinh 2. Sir phu thugdc thé tich dung djch thudc thi
té1 mdt do quang A

Tur két qua cua bang 2 va dd thi, chon thé tich
thudc thtr bato - phenantrolin téi wu 1a 2 ml
g vai binh dinh mac 25 ml. Tai thé tich nay
mat d6 quang khong thay doi.

Khio sat khoang tuyén tinh tuin theo dinh
luat hap thu Bouger — Lamber - Beer

Cho vao 10 binh dinh muc 25 ml lan luot:
Vml dung dich sét (11) chuan 5 mg/l tir 0,15 —
3 ml, 0,5 ml hidroxyl amin 10%, 3 ml dung
dich dém amoni axetat, 2 ml dung dich bato -
phenantrolin 1%. Dinh mic dén vach bing
nudc cat, lic déu dung dich. Po mat d6 quang
cua sét tai budc séng 510 nm, va chon dugc
khoang ndng d6 tuyén tinh cia nong do sit tir
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0,1 — 0,4 mg/l. Két qua do dugc chi ra & bang
3va hinh 3.
Bang 3. Két qua khdo sdt khodng tuyén tinh ciia sdt

Thé tich dung dich  Néng dd
STT it chuin 5 mgl/l C (mg/l) A
1 0,15 0,03 0,023
2 0,3 0,06 0,041
3 0,5 0,1 0,061
4 0,7 0,14 0,097
5 0,9 0,18 0,133
6 1 0,2 0,152
7 15 0,3 0,242
8 2 0,4 0,335
9 2,5 0,5 0,460
10 3 0,6 0,514
A
0.6 -
0.55 -
0.5 -
0.45 A
0.4 -
0.35 A
0.3 -
0.25 A
0.2 -
0.15 A
0.1 -
0.05 A
0 | T T T T T 1
0 01 02 03 04 05 06
C (mg/)

Hinh 3. o th khao sat nong dé tuyen tinh cia sat
Dung dwong chuan [3]
Dua vao khoang tuyén tinh tuin theo dinh
luat hap thu Bouger — Lamber — Beer, xay
dung duong chuan biéu thi sy phu thudc cua
d6 hap thu vao ndng d6 dung dich sét tir 0,1 —
0,4 mg/I trong binh dinh muc 25 ml.

A A=0.9127C +0.0008
04 R2=0.9998
0.35 +
0.3 4
0.25 -
0.2
0.15 -
0.1 4
0.05 -
0 T T T T ]
0 0.1 0.2 0.3 04 0.5
C (mgf)

Hinh 4. Buong chudn tric quang dung dich sdt
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Xic dinh ham hrong sit trong mdt s6 miu
nuwéc giéng khoan ¢ thanh phd Thai Nguyén

Xir Iy mau va bao quan mau

Dung cu lay mau duoc rira sach va duoc trang
nhiéu 1an bang nuéc cit 2 lan. Cac miu nuée
duoc lay dyng trong binh nhua c6 dung tich 2
lit, truéc khi ldy mau phai trang binh nhiéu
lan bang chinh miu nuéc d6, danh dau cac
mau dé tranh nham Ian. Khong duoc lay mau
c6 1an nhiéu bot khi. Mau sau khi liy duoc
loc ngay qua gidy loc, nudc sau khi loc duoc
axit hoa dén pH = 1 (khoang 3ml dung dich
H,SO,4,5M cho 100 ml miu) dé bao vé maiu.

Chuyén 20 (ml) minvio

V(o) ok e Coténbépizn | 50mlmin
) 7 bichdinhmie50m

da axithoa

+3ml dd démaxetat
+0,5ml dd hydroxyl amin 10%

Bo mit 85 quang i Kétqui

A=510mm

+2ml dd bato-phenantrolin 0.5%

Hinh 5. So'd6 quy trinh xi¢ Iy mdu murée giéng khoan
Két qua phan tich ham lwong sit bang
phwong phap tric quang [12]
Hat 15 ml dung dich mau nudc giéng khoan
da duogc axit hdéa vao binh dinh muc 25 mi,
thém 0,5 ml dung dich hidroxyl amin 10%, 3
ml dung dich dém axetat, 2 ml dung dich bato
- phenantrolin 1%, dinh muc téi vach binh
dinh mic 25 ml. Po mét d& quang cuaa dung
dich & budc séng 510 nm theo hai phuong
phap: phuong phap dudng chuin va phuong
phép thém chuan véi dung dich sat chuan
(Agamgn); VA Mau ¢ them chuan (Ao zmgn)-
Dua vao dudng chuin xac dinh ham lwong sét
hoa tan trong mau phan tich. Két qua dugc
chi ra ¢ bang 4.
Céng thirc tinh nong do C, cua dung dich
nghién ciru theo V ginh mic:
Alxionimg /i~ Ao,amg /1

A

Cx = Co2mg- -
oz mg/l

\ < N Vi
Ham lugng sat hoa tan = CX.V“—“:l
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Bang 4. Két qua xdc dinh ham heong sdt trong meoc giéng khoan ¢ mét sé khu viee thanh phé Thai Nguyén

Phuwong phap dwong chuan

Phuwong phap thém chuin

S6 Dia diém lay Ngay lay Fe o
TT mau mau A Cy (mg/l) A Cy (mg/l)
! #'E: Q"Sgnthoané’ 11/03/2017 0,116 06%83%; 0,268 0,134 Oé%géoi 0,302
f,l;ﬁ("}]gu HoaNg 210312017 0,133 °§§§§ 0300 0,150 06%32181 0,323
2 Hgic bél_:an"\'%gyé; 11/03/2017 0,158 Ofégf 0360 0,187 06?5’35 0,398
EIS;ZEQ T0C 7032017 0,153 06?8285 0347 0,203 06?83101 0,418
3 .'F'Ef‘l_?i'ar'#]gfz%” 11/03/2017 0,222 oé?ggoi 0482 0,239 06?821; 0,485
Phuong TanLong 10312017 0,195 06?318; 0413 0217 0(%21; 0,452
4 gzi C?ﬂg’ Iﬂg 11/03/2017 0,103 06%315; 0242 0,117 °§§§§ 0,270
Eﬂﬁi;g Teh 7032017 0,128 0(%17; 0,295 0,173 06?52101 0,368
° #'Puéng Oﬁgan ';g 11/03/2017 0,135 0&85; 0303 0,148 0&83; 0,322
23, Chiabang 2030017 0,152 06?82?5 0335 0,179 o(,fggzi 0,397
6 ?,hapﬁioggé%aﬁ 11/03/2017 0,117 oé%ggli 0272 0,148 06?8391 0,317
cia 27/03/2017 0,135 Oé%ggsi 0303 0,190 Oéfgggi 0,408
7o R rg n;"’a’lg 11/03/2017 0,170 0533; 0,365 0,201 Oéfggoi 0,445
T T ar032017 0,148 S 02 o GRS o

Tir két qua xac dinh ham lugng st trong nudc
giéng khoan & bang 4 cho thidy mét d6 quang
A, ndng d6 C, dung dich nghién ctru va ham
lugng sit & cac hai phuong phap duong chuan
va thém chuan chénh léch nhau khéng dang
ké. Theo ca hai phuong phap thay ham lugng
sat tai nha ong Tong Pic Cuong - t6 4 -
Phuong Tich Luong thip nhét, ching to chat
lvong nuée giéng khoan ¢ khu vuc nay an
toan nhat.

KET LUAN

Phuong phép tric quang xac dinh ham lugng
sat trong mot s6 miu nudc giéng khoan &
thanh phd Thai Nguyén thu dugc & bang 4
cho thiy: ham luong sét thu dugc déu nhod
hon giéi han cho phép 1a 0,5 mg/l so sanh
theo tiéu chudn Viét Nam (TCVN 5502:2003)

[8]. Tur nhitng két qua thu duoc & trén da
khéng dinh dugc su an toan, dam bao chat
luong ngudn nudc giéng khoan & khu vuc
thanh ph6 Théi nguyén khong giy anh hudng
to1 qua trinh sinh hoat hang ngay cua nguoi
dan. Phuong phap tric quang 1a mot trong
nhiimg phuong phép hitu ich cho viéc phan
tich va danh gia tinh xac thuc cua ham lugng
cac kim loai nang trong nudc.
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DETERMINING CONTENT OF IRON METAL IN SOME WELL-DRILL
WATER SAMPLES BY PHOTOMETRIC METHOD IN THAI NGUYEN CITY

Do Thi Nga“, Nguyen Thi Thanh Huyen

University of Information and Communication Technology - TNU

During the daily life of people in Thai Nguyen city, there are many people usually use well-drill
water beside clean water that were provided by the water plant. In well-drill water often
contaminates heavy metals, especially iron (Fe), which makes the yellow cloudy water and fishy
smell. If the iron content exceeds limitation, it will pollutes the water source and causes diseases as

heart, joints, liver cancer,...

greatly affect to human health. From there, the article presents a

method for determining content of iron in well-drill water by photometry method and compared
with the permitted limit of Vietnam standard, to ensure the quality of clean and safe water source

for people in Thai Nguyen city.

Keywords: Fe, heavy metals, well-drill water, photometry method, Thai Nguyen
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