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Tém tat: X& hoi ngay cang phét trién thi nhu cdu st dung nuwéc sach ngay cang cao. Tuy nhién, sw

bung né dan sé cung véi tbe do do thi hoa, cong nghiép héa nhanh chéng da tao ra mot strc ép 1&n t&i
méi trwdng sdng, déc biét la véi ngudn nwdc ngdm va nwéc sinh hoat. Phuong phap quang phé hép thu
nguyén t& (AAS) dwoc ap dung dé xac dinh ham lweng sat va mangan trong nuéc giéng sinh hoat & khu
vuc xa Léc Ninh, Déng Héi - Quéang Binh. Phwong phap nay cho dé 1ap lai cao véi RSD < 6,06%, d6 thu
hdi 98,6 + 101,3%, gidi han phat hién thap. Két qua nay cho thdy ham lwong trung binh cla sét va
mangan twong déi thap, lan lwot la 0,048 ppm va 0,041 ppm. Ham lwong sét va mangan trong nwéc dat

tiéu chuan cho phép clia Viét Nam.

T khéa: nuwoc giéng; phwong phap AAS; sét; mangan; tiéu chuan.

1. Patvan dé

Nudc la ngudn tai nguyén v cing quan trong, 1 co
s& cho sy sdng caa moi sinh vat. Tuy nhién ciing véi su
phét trién cua khoa hoc cong nghé va qua trinh d6 thi
héa didn ra manh mé, van d& & nhiém méi truong, 6
nhidm ngudn nuéc ngdy cang tré nén nghiém trong do
chat thai cua cac nha may, xi nghiép, cong trinh d6 thi
thai ra méi trudng chwa qua xur 1y, cac chit thai rin do
con ngudi st dung trong sinh hoat hang ngay khong
dugc thu gom dé xir ly phti hop da 1am 6 nhiém Va anh
huéng dén chat luong cua cac ngudn nudc ngam. Vi
vay, suc khoe ctia con ngudi s€ bi de doa nghiém trong
néu nhu chét lwong nude phuc vu cho sinh hoat, néng
nghiép khong duoc dam bao [1, 7].

Sét va mangan (Fe va Mn) 1a mot trong nhitng tac
nhan gy ra mui tanh va can ban mau vang, nau den khi
ton tai voi ham luong cao trong nudc. St 1a mot nguyén
t6 vi luong quan trong trong co thé. Néu thiéu sit nguoi
s& mét moi, giam kha nang tap trung, rung toc, dau dau.
Nguoc lai, khi co thé hip thu quéa nhiéu sit s& gay hién
twong gian dix, viém khop, tao bon [7]. Trong co thé
ngudi, mangan duy tri mot sé men quan trong va ting
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cudng qué trinh tao xwong, can cho qua trinh tong hop
protein, [am giam luong duong trong mau gidp tranh khoi
tiéu duong. Tuy nhién, néu ham luong mangan vuot mirc
cho phép s& dan dén hién tuong ngd doc, gay réi loan
than kinh véi biéu hién rung giat kiéu Parkinson [6].

Loc Ninh 13 mot x& gdm 16 thén, thuoc phia bic
thanh phé Bong Héi — tinh Quang Binh. Theo thong ké
cia X&, tinh dén nam 2015, trén toan xi chi khoang
dudi 40% ho dan dung nudc may, con lai dung nude
giéng dao hoac giéng khoan phuc vu cho sinh hoat.
Dic biét, trén dia ban cua xa cd nhidu nha may, xi
nghiép, doanh nghiép hoat dong nhu nha may gach
men Cosevco, nha may nhom, nha may khai thac dat
cao lanh,... phan b6 gan khu déan cu. Vi vay, trong bai
bao nay chung toi trinh bay két qua nghién ctu xac
dinh, danh gia ham lwong sit va mangan trong nudc
giéng sinh hoat cua mot vai ho dan & xa Loc Ninh -
DPdng Hai bang phuong phap phén tich quang phd hap
thy phan tir (AAS).

2. Héa chét va thwc nghiém
2.1. Héa chét

Céc hoa chit dugc sir dung trong nghién ciru la
nhﬁ’ng hoa chét tinh khiét phan tich (PA) ctia Merck,
gom: dung dich chuan sit, mangan (1.000 £ 2 ppm)
axit HNOs dic, H,0, dic, nudc cit sir dung 1a nudce cit
2 lan.
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Thiét bi quang phd hap thu nguyén tir AA 400 cua
hang Perkin Elmer véi k§ thuat ngon lua.
2.2. L4y mau va chuan bi mau

Mau nudc sinh hoat duoc lay ¢ 8 giéng dao cua 8
ho dan thudc 4 thon (thon 1, 3, 6 va 8), tai xd Loc Ninh -
DPong Héi vao 2 dot: dot 1 ngay 18/01/2015 (troi lanh,
nhiét do khong khi 20°C, trugc thoi diém ldy mau 1
ngay troi ¢ mua phun, thoi diém ldy mau troi khong
mua); dot 2 ngay 13/03/2015 (troi nang nhe, nhiét do
khong khi 30°C). Cac giéng duoc lya chon dé ldy mau
la nhitng giéng dang duoc ding thuong xuyén cho sinh
hoat gia dinh.

Viéc lay miu va bao quan mau theo cac quy dinh
trong Tiéu chuan Viét Nam: TCVN 5993:1995 — Chat
lwong nudc — LAy mau. Hudng dan bao quan va xi ly
mau; TCVN 5996:1995 — Chit luong nudc — Lay mau.
Mau nuéc giéng dugc ky hiéu 1a Nij, trong do:i=1+2
(dot 1dy mau), j = 1 + 8 (vi tri giéng lay mau).

2.3. Phwong phap phan tich

Trong nghién ctru nay, ching toi &p dung ky thuat
phan tich quang phd hip thu nguyén tir vai ky thuat pha
mau uét, duoc thuc hién tai Trung tim Ky thuat Po
luong Thir nghiém - Chi cuc Tiéu chuan Po luong Chat
luong Quang Binh va chip nhan nhiing diéu kién hoat
ddng cua thiét bi da dugc cong bd [4], nhu néu & Bang 1.

Bdng 1. Diéu kién do F-AAS xdc dinh Fe va Mn trong nudc

Thoéng s6 Fe Mn
A (nm) 248,33 279,48
Khe do (mm) 2,7/1,8 27118
Han hop khi dbt KK-C2H, KK-C2H;
Kiéu dén Catot rdng sit Catot rong
mangan
Dén b chinh nén D2 D2

3. Két qua va thao luan

3.1. Xay dwng dwong chuan, khao sét gi¢i han
phat hién, gi&i han dinh lwong

Puong chuan xic dinh ham lugng Fe va Mn
dugc thé hién trén Hinh 1, v6i phuong trinh duong
chuan xdc dinh sit va mangan twong ung la: A =
0,126C + 0,001 va A = 0,286C + 0,006. Trong d6 C
la ndng d¢ chat can phan tich trong mau (ppm); A I
d6 hap thu.

Gidi han phéat hién (LOD) va gi¢i han dinh luong
(LOQ) cua phép do F-AAS dugc trinh bay ¢ Bang 2.
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Hinh 1. Bé thi xay dung duwong chudn xdc dinh Fe va Mn trong nwéc: (a).Fe; (b).Mn
Bing 2. Cic gid tri a, b, S, LOD, LOQ tinh tir phuwrong trinh dirong chudn A= bC + a

Me a b Sy R LOD, ppm LOQ, ppm
Fe 0,001 0,126 0,002 0,9994 0,038 0,114
Mn 0,006 0,286 0,007 0,9989 0,046 0,138

3.2. Panh gia dé |ap lai va dé dung cua phép do
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Do lap lap lai duoc xac dinh qua do léch chuan (S),
hodc do léch chuan tuong d6i (RSD). Cac két qua &
Bang 3 cho thay, phuong phap F-AAS khi phan tich
mau nudc dat do 1ap lai twong di tot, vai gia tri RSD <
5,02% dbi voi sit va RSD < 6,06% ddi véi mangan.
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RSD popi= 20~ 05180 — 2(1—0.51g0.0|2ﬂo4')
orwitz —

=31,13 > 5,02*2 ppm

Dbi véi phép phan tich Mn:

RSD piorin= 20 ~ 510 — 2(|—0.5|g0A02*|04’)
= 28,42 > 6,06*2 ppm

Theo Horwitz [9, 10], khi phén tich nhiing nong do c&
ppb, thi sai s6 trong ngi bo phong thi nghiém nho hon %
RSD tinh theo cbng thic: RSD(%)= 2¢ - 5169 (C Ia
nong d6 chat phan tich) thi dat yéu cau. Vay, déi voi
phép phan tich Fe:

Nhu vay phuong phap F-AAS dat dugc d6 lap lai
tot khi phan tich sat va mangan trong mau nuéc.

Bing 3. Két qua xdc dinh d¢ Iap lai Sdt va mangan trong cdc mau nwde

Ky Ham lwgng sit va mangan trong nwde, ppm

hiéu Lin1 Lin 2 Lin 3 Lin 4 Trung binh RSD (%) | RSDg(%)
miu| Fe | Mn | Fe | Mn | Fe | Mn | Fe | Mn Fe Mn Fe | Mn | Fe | Mn
Nyj [0,135] 0,085 | 0,130 0,080 | 0,140 0,082 | 0,138 0,084 | 0,136+£0,028|0,083 £0,014| 3,20 | 2,68 | 21,50 | 23,18
Ny [0,025] 0,020 | 0,024 0,021 | 0,023 0,019 | 0,024 | 0,021 | 0,024£0,005| 0,020 £0,006 | 3.40 | 4,73 | 27,88 | 28,62
Ny [0,012] 0,022 | 0,011 0,021 |0,012| 0,022 | 0,011 0,021 | 0,012£0,004| 0,021 £0,008 | 5,02 | 6,06 | 31,13 | 28,42
Ny, [0,035] 0,114 | 0,032 0,110 | 0,034 0,112 | 0,033 | 0,112 | 0,034=0,008|0,112£0,010| 3.85 | 1,46 | 26,50 | 22,18

Do dung ciia phuong phép phan tich sit v mangan
bat ky dugc xac dinh thong qua do thu hdi (Recovery)
theo cdng thic: Rev(%) = X, 100 » tTong do, xo la

XO
nong d6 chat phan tich trong mau; x; 1a ndng do chat
chuan thém vao mau; x, 1a nong d6 xac dinh dugc trong
mau da thém chuan. Két qua phuong phap xac dinh ham
lwong sit va mangan sau 4 lan do khi thém ddng thoi
0,5 ppm Fe va 0,5 ppm Mn vao 4 mau nudéc néi trén cho
d6 thu hoi lan luot dat tir 98,8 + 101,3 % va 98,6 +
99,7%. Vay, phuong phap F-AAS dat dugc do dung tdt,

nén cé thé ap dung dé phan tich sit vd mangan trong
nuac.
3.3. Xdc dinh ham lwong sat va mangan trong
nwoért giéng sinh hoat

Két qua phan tich ham lugng sit va mangan trong
nudc giéng sinh hoat cua 8 ho dan thudc 4 thén tai x&
Léc Ninh, sau 2 dot v6i 16 miu nuée duoc biéu dién
trén Hinh 2.
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Hinh 2. Két qua xdc dinh ham lwong Fe va Mn trong nuée giéng sinh hoat:(a) Fe; b)Mn

Tir két qua trén Hinh 2 cho thiy ham luong sit va
mangan trung binh trong nuéc giéng 1a twong ddi thap

(0,048 ppm d6i véi Fe va 0,041 ppm ddi véi Mn).
3.4. Pdnh gid, so sdanh ham Iwong sat va
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mangan trong nwéc giéng

3.4.1. banh gia ham Ilwong Fe va Mn trong
nwérc sinh hoat tai thoi diém khdo sat
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Hinh 3. Két qua hdm lhrong Me trong 16 mdu nuréc cia
8 giéng

Pé danh gia ham luong trung binh sit va mangan
theo vi tri va thoi gian lay mau, chang ti 4p dung
phuong phap thong ké vao xu ly sb liéu. Tir két qua thu
duoc, ching tdi biéu dién qua Hinh 3. Dung Data
Analysis trong Microsoft Excel 2010, 4p dung phuong
phdp Anova 1 chiéu danh gia sy khac nhau vé ham
lwong céc kim loai giita hai dot ldy mau, thu dugc cac
két qua & Bang 3.

Tir Bang 3 ta thy, P > 0,05 V& Finn < Frang thi khong
c6 su sai khac va khong co y nghia vé sai khac. Hay noi
cach khac, ham Iugng kim loai trong mau nudc giéng &
hai dot ldy mau khong khac nhau vé mat thong ké.

Nguyén nhan cia sy khong khac nhau cé thé giai
thich do dia tang nuéc & day kha 6n dinh, thoi gian liy
mau gan nhau va chua cé su bién ddi rd rét vé luong mua.

Bdng 3. Cac gia tri so sanh F ¢nh va F bang

Me F tinh P F bang ( Fcrit)
Fe 0,364 | 0,556 4,600
Mn | 0,041 | 0,842 4,600

3.4.2. So sanh ham Iwong Fe va Mn trén 2 khu
vuc xa Léc Ninh

Pé so sanh ham lwong sit va mangan trung binh
trén 2 khu vuc xa Loc Ninh chang t6i ldy gia tri ham
luong sat va mangan sau khi phén tich thu dugc ¢ vi tri
thén 1 va 3 (Tay - Nam; ky hiéu: NTi3) dem so sanh véi
ham lugng thu dwoc & Vi tri thon 6 va 8 (Pong - Bac; ky
hiéu: NTeg). Chung tdi tién hanh so sanh hai gia tri
phuong sai Si2 va Sp2 (tir tap s6 liéu ham luong Fe va Mn
trong nuéc giéng sinh hoat phan tich & dot 1 va dot 2).
Két qua thu dugc thé hién qua Bang 4.

Tir két qua & Bang 4 cho thy tgn déu nho hon ty
thuyét twong tng véi mie y nghia p = 0,05; f = 14. Tuc la
ham luong Fe va Mn trong nudc giéng sinh hoat ¢ 2 khu
vuc X3 Loc Ninh 1a khong khac nhau dang ké vé mit
théng ké véi p < 0,05, hay n6i cach khéc, vi tri ldy mau
anh huong khong dang ké dén két qua phan tich ham
luong Fe va Mn trong nuéc.

Bdng 4. Bang thong ké gia tri Fe va Mn trong niréc giéng trén 2 khu viec xa Léc Ninh

Ham Phuong | D9 léch tiy thuyét
Me E@ur:]/glf llr()’ng B IS);IF&I% sai méi chuén Ftinn F|y thuyét tinn (p=0,05;
(ppm) (Szpooled) (Spooled) f=14)
NTi3 0,066 0,0026
Fe NTes 0,031 0.0006 0,002 0,040 | 4,286 4,433 1,735 2,145
NT
Mn 2 0034 | 00008 | 4051 | 0034 |1,740 | 4433 | -0831| 2,145
NTes 0,048 0,0014
Bing 5. Két qua so sanh ham heong Fe va Mn véi nuée uong tiéu chudn
. o Ham TC cho A )
¢ =0,05; f=15
(ppm) | (ppm) [8] ¢ :
Fe Xa 0,048 <0,3 1,85.10°° 0,043 -23,438 2.131
Mn Loc Ninh 0,041 <0,3 1,09.10°3 0.033 - 31,100 2.131

3.4.3. So sanh ham lwong Fe va Mn trong nwéc
giéng véi tiéu chuan nwéc udng cua Viét Nam

24

Két qua so sanh ham lugng sit va mangan trong
nudc giéng vdi ti€u chuan nudc uong, cu thé: Theo
QCVN 01:2009/BYT (do Cuc Y t& du phong va Moi
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truong bién soan va dugc B truong B Y té ban
hanh theo Théng tu sb 04/2009/TT-BYT ngay 17
thang 6 niam 2009), (TCVN 6002-1995, 1SO 6333-
1986) [8] dugc thé hién ¢ Bang 5.

Qua Bang 5 cho théy, cAc gié tri tin déu nho hon ty
iuyée (p = 0,05; £ = 15). Didu d6 c6 nghia cho thiy ham
lugng Fe va Mn trong nugc sinh hoat cua mot vai ho
dan & x& Loc Ninh - Bong Hai khéc véi tiéu chuan cho
phép vai p < 0,05 vé& mat thong ké. Cu thé, ham lugng
Fe va Mn trong nudc giéng sinh hoat ¢ day déu nam
trong pham vi cho phép cua tiéu chuan Viét Nam. Piéu
nay cho thay chua c6 sy bit an cho ngudi tiéu dung vé
Fe va Mn trong nuéc giéng sinh hoat tai cac dia diém
khao sat.

4. Két luan

ba ap dung phuong phap AAS xac dinh ham lugng
sat va mangan trong 16 mau nuéc giéng sinh hoat ¢ 8
ho dan thuoc xa Loc Ninh. Két qua co do lap lai, do
chinh xac cao va gigi han phat hién thp.

Két qua phan tich cac mau nuéc o tai khu vuc khao
sét cho thiy ham luong trung binh ciia sit, mangan tuong
ddi thap, lan luot 12 0,048 ppm va 0,041 ppm, nam trong
giGi han cho phép véi tiéu chuan nudc udng.

D3 tién hanh danh gia sy bién dong ham 1u0ng sat
va mangan theo thoi gian va vi tri ldy mau. Két qua cho
thay ham lu’ong sat va mangan trong mMau nuée gleng o
hai dot l1ay mau khong khéc nhau vé mit théng ké.
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DETERMINING AND EVALUATING THE IRON AND MAGANESE CONTENT IN WATER
FROM WELLS IN SOME HOUSEHOLDS AT LOC NINH COMMUNE, DONG HOI CITY,
QUANG BINH PROVINCE

Abstract: The more developed the society is, the higher the need for using clear water becomes. However, overpopulation,
urbanization and rapid industrialization has caused high pressure for the environment, especially underground water sources and
water for daily life activities. The atomic absorption spectrophotometric method (AAS) has been applied to the determination of iron
and manganese content in the water from wells in some households at Loc Ninh commune, Dong Hoi city, Quang Binh province. This
method has high repeatability with RSD < 6,07% and the recovery from 98,6% to 101,3% with a low limit of detection. This result
shows that the average iron and manganese content in water is relatively low - 0,048 ppm and 0,041 ppm respectively. The iron and
manganese content in the well water meets the allowed standards of Vietnam.

Key words: well water; AAS method; iron; manganese; standard.
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