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XAC PINH, PANH GIA HAM LUQNG SAT TRONG NUOC GIENG
SINH HOAT TAI MOT SO HQ DAN TREN DPIA BAN
XA PHUC TRACH - BO TRACH - QUANG BINH

Nguyén Mdu Thanh?

TOM TAT

XA hgi ngay cang phét trién thi nhu cdu si dung nwéc sach ngdy cang cao. Tuy
nhién, sir biing né dan sé cing Véi toc dé dé thi hda, cdng nghiép héa nhanh chéng da
ta0 ra mét sirc ép 1on téi méi truong song, dac biét 1a véi nguon nudc ngam va nuéc
sinh hogat. Phirong phép quang phé hdp thu nguyén tir (AAS) dwoc dp dung dé xdc dinh
ham luwong sat trong nwoc giéng sinh hoat & khu vuec xd Phic Trach, Bé Trach -
Qudng Binh. Phirong phdp nay cho d¢ lip lai cao véi RSD < 4,38%, do thu hoi 94,25
+ 103,16 %, giGi han phdt hién thap. Két qud nay cho thay ham leong trung binh cia
sat 1a 0,158 mg/L, fuong doi thap. Ham leong sdt trong nuée dat Véi cac tieu chudn

cho phép cua Viét Nam.

Tir khéa: Nuéc giéng, phwong phdp AAS, sdt, tiéu chuan

1. Mé dau

Nudc la tai nguyén vo cung quan
trong d6i véi moi su sdng trén trai dat,
1a co s& cho su sbng cua moi sinh vat.
Tuy nhién clng véi sy phét trién cua
khoa hoc cong nghé, qua trinh d6 thi
hoa dién ra manh mé& nhu cau cuaa con
nguoi ngay cang duoC nang cao, cugc
séng ngay cang cai thién. Kéo theo do
la cac van dé& 6 nhiém méi trudng, 0
nhiém ngudn nuéc ngay cang nghiém
trong do chat thai cia cac nha may, xi
nghi¢p, cong trinh d6 thi thai ra moi
truong chua qua xu ly, cac chat thai ran
do con nguoi su dung trong sinh hoat
hang ngay khong duoc thu gom dé xir
ly triét ¢é da lam 6 nhiém va anh huéng
dén chat luong cua CAc ngudén nudc
ngam. Cho nén van dé stc khoe cua con
ngudi dang bi de doa nghiém trong néu
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nhu chit luong nude khong duge dam
bao [1, 5].

Sit (Fe) 1a mét trong nhiing tac
nhan, khi ham lugng ching cao, nudc
s& ¢ mui tanh va c6 nhiéu can ban mau
vang, mau nau den. Néu thiéu sat nguoi
s€ mét moi, giam kha nang tap trung,
rung téc, dau dau. Nguoc lai, khi co thé
hap thu quéa nhiéu sit s& gay hién tugng
gian di, viém khop, tao bon [4-5].

Phdc Trach 1a mot x& mién nGi nam
trong ving dém vuon Qudc gia Phong
Nha - K& Bang, nam cach trung tam
huyén khoang 36 km vé phia tay, gom
c6 12 thon phan bé thanh 4 khu vuc:
Khu vye Phiic Bong c6 4 thon (tir thon
1 dén thdn 4); khu vuc Phic Khé c6 3
thén (thén 1, 2 va thdn 3); khu vuc
Thanh Sen c6 4 thdn (thon 1 dén thén
4). Khu vyc Chay Lap c6 1 thon do 1a
thon Chay Lap. Theo théng ké thyc té
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cua xa thi tinh dén nam 2016, trén toan
x4 ¢6 100% ho dan dung nudc giéng
dao hodc rat it giéng khoan cho sinh
hoat. Dac biét, trén dia ban cua xa co
dia hinh khong bang phing, bao gém 3
dang chu yéu 1a: Pia hinh ddi nui da
voi; dia hinh ddi ndi nam xen lan giira
ving dong bang va dia hinh nai da.
Phuong phéap phén tich quang phd hap
thu nguyén tir 1a mot phuong phap phan
tich hién dai da va dang dwoc ung dung
rong rai dé xac dinh ham luong céc
nguyén té vi luong trong cac d6i tugng
mau nhu: mau quiang, mau nudc, thuc
pham, dugc pham...[2]. Vi vay trong bai
bao nay ching t6i trinh bay két qua xac
dinh, danh gia ham luong sit trong
nuéc giéng sinh hoat cua mot sé ho dan
& x& Phtc Trach, huyén B Trach bang
phuong phap AAS.

2. N¢i dung
2.1. Thiét b, dung cu, hoa chat

Céc 6ng nghiém thay tinh chiu nhiét
30 ml c6 nap xody; Coc thuy tinh chju
nhiét, thé tich 200 ml, 250 ml, 1000 ml;
Binh dinh mic thiy tinh, thé tich 25 ml,
50 ml, 100 ml, 1000 ml. Thiét bi quang
phd hap thu nguyén tir AA 400 cua hing
Perkin Elmer véi k¥ thuat ngon lhra; cac
micropipette Eppendorf va dau hut.

Cac hoa chat st dung co6 do tinh
khiét PA cua Merck: Dung dich chuan
sat (1000 + 2 ppm) chuyén dung cho
phep do AAS, axit HN03 déc, H,0,
dac, nude cat.
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2.2. Nguyeén ligu, thoi diém va thiét
bi ldy mdu

Mau nuéc sinh hoat duoc lay ¢ 8
giéng dao cua 8 ho dan trong 4 khu vic
(Phuc Bong, Phic Khé, Thanh Sen va
Chay Lap) tai x& Phac Trach huyén B
Trach tinh Quang Binh qua 2 dot. Cac
giéng duoc lya chon dé ldy miu la
nhitng giéng dang duoc dung thuong
Xuyén cho sinh hoat gia dinh.

Thoi diém lay mau: Pot 1 ngay
19/06/2016 (troi nong butc, nhiét do
khong khi 38°C); Dot 2 ngay
07/08/2016 (troi ning nhe, nhiét do
khong khi 33°C, trugc thoi diém ldy
mau 1 ngay troi c6 mua giéng, thoi
diém lay mau troi khong mua).

Thiét bi ldy mau va bao quan mau:
Thiét bi lay mau kiéu ngang, loai
chuyén ding cho liy mau nuéc mat.
Viéc ldy mau va bao quan mau theo céac
quy dinh trong Tiéu chuan Viét Nam:
TCVN 5993:1995 — Chat lugng nuéc —
Lay mau. Hudng dan bao quan va xu ly
mau; TCVN 5996:1995 — Chét luong
nuéc — Liy mau. Ky hiéu miu nudc
giéng la Ny, trong do6: i =1 + 2 (dot lay
mau), j = 1 + 8 (vi tri giéng lay mau).

2.4. Phwong phap phdn tich

Trong nghién ciru nay, ap dung ky
thuat phan tich quang phdé hap thu
nguyén tir véi ki thuat pha mau uét.
Thyuc hién tai Trung tdam Ky thuat Do
ludng Thir nghiém - Chi cuc Tiéu chuin
Po luong Chat lwong Quang Binh va
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chap nhan nhing diéu kién hoat dong
cua thiét bj da dwoc cong bd [2], nhu

néu ¢ bang 1.

Bang 1: Piéu kién do F-AAS xdc dinh sdt trong nuoc

Thoéng sb Sat
% (nm) 248,33
Khe do (mm) 2,7/1,8
Hon hop khi d6t KK-C,H,
Kiéu dén Catot rong sit
Dén bé chinh nén D2

3. Két qua va thao luan

3.1. Xay dwng dwong chudn,
khdao séat gigi han phat hién, gidgi han
dinh lwong
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Puong chuan xac dinh ham lugng sat
trong nudc duoc thé hién trén hinh 1 va
bang 2, phuong trinh ¢6 dang: Are = 0,124
C - 0,001, trong d6 C 1a nong do (ppm).

y =0.124x- 0.0006
R?=10.9993

0.8 1.0 1.2 1.4 1.6 1.8

Nong dd (ppm)

Hinh 1: Puong chudn xdc dinh sat trong nwéc sinh hogt

Pé xac dinh gigi han phat hién
(LOD) va @6 nhay cta phuong phap,
ching téi ap dung theo quy tic “3c”
[6]. Theo quy tic nay, giéi han phat
hién dugc tinh nhu sau: y = yp, + 3o
hay y =y + 3Sp, . Trong do, y la gidi
han phat hién hoac tin hiéu tng vai
giGi han phat hién. Biét tin hiéu y s&
tinh duoc gi6i han phat hién tu
phuong trinh duong chuany = a + bC,
do d6 LOD = (y — a)/b). Trong do, yp
la ndng do hoac tin hiéu mau trang; op
(hoic Sp) 1a do léch chuan cua ndng

d6 hoic tin hiéu mau tring. C6 thé xac
dinh yp, vd Sy nhu sau: tién hanh thi
nghiém dé thiét lap phuong trinh
duong chuan y = a + bC. Tur d6 xac
dinh y, va Sy bang cach chap nhan vy,
lagidtricnay khiC=0thiy=ava
Sp = Sy theo cdng thuc sau [6]:

>y, - Y,

n—2

O day, y; la gia tri thuc nghiém cua
y va Y; la cac gia tri tinh tr phuong
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trinh dwong chuan cua y. Tir phuong
trinh duong chuan, bién d6i ta s& tinh
dugc LOD theo cbng thic sau: LOD =
3S,/b. V6i b 1a do dbc caa duong chuan
hdi quy tuyén tinh va b ciing 1a 6 nhay
cua phuong phap: b= AA/ AC.

Pé tinh dugc gigi han dinh luong
(LOQ) cua phép do, chiung t6i str dung
cong thuc sau: LOQ = 10Sy/b =~ 3,3
LOD. Két qua tinh todn LOD va LOQ
cia phuong phap dugc trinh bay ¢
bang 2.

Bang 2: Cdc gid tri a, b, Syx, LOD, LOQ tinh tir phirong trinh duong chudn A=bC + a

*fo'::‘ a b Sy R | LOD,ppm | LOQ, ppm
Fe | -0001 | 0124 | 0002 | 09997 | 0,054 0,18

Tur bang 2 ta thdy, giéi han phat
hién (LOD), gidi han dinh lugng (LOQ)
cuia phép do F-AAS trong phép xac
dinh sit da duoc xac dinh. Cu thé LOD
x4c dinh sit 12 0,054 ppm va LOQ la
0,18 ppm.

3.2. Danh gia dé \ap lai va do diung
Cua phép do

Do lap lai dugc xac dinh qua do
léch chuan (S) hay do léch chuan twong
d6i (RSD). Ching tdi tién hanh phan
tich trén mau Nyj. Do ba mau Ny.j, mdi
mau do ba l1an. Theo Horwitz, khi phan
tich nhiing nong do c& ppb thi sai sb
trong noi b phong thi nghiém nho hon
Y RSD tinh theo céng thirc: RSD(%)=
210310 (¢ |a ndng do chét phan tich)
thi dat yéu cau. Lay mau Ny, roi thém
chuan vao mau nay, lap lai ba lan véi
nong do cua sat tang dan. Két qua cho
thiy, phuong phap F-AAS khi phan tich
sat trong mau nudc sinh hoat dat do lap
lai trong ddi tét véi RSD < 4,38%.
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Do ding cua phuong phap phan
tich sit bat ky duoc xac dinh thdng qua
d6 thu hoi (Recovery) theo cong thuc
Cz _Cl

[6]: Rev(%)= x100. Trong do,

Co 12 ndng do chit phan tich dugc thém
vao trong mau that; C, 1a nong do chat
phan tich trong mau that; C, 12 nong do
chat phan tich trong mau that da duoc
thém chuan. Két qua phuong phap xac
dinh ham luong sit sau ba lan do khi
thém 0,5 ppm sit vao ba mau nudc noi
trén cho do thu hdi lan luwgt dat tir
94,25 + 103,16 %. Vay, phuong phap
F-AAS dat dugc do dung tot nén co thé
4p dung dé phan tich sat trong nuéc
giéng sinh hoat.

3.3. Xdc dinh ham lirong sdt trong
nwéc giéng sinh hogt

Két qua phan tich ham luong sat

trong nudc giéng sinh hoat caa 8 ho dan
thudc 4 thon tai xa Phac Trach, sau 2
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dot v6i 16 miu nuéc duoc biéu didn  trén hinh 2.
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0.10 QCWVN [7]
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Vi tri iy miu nwée sinh hoat

Ham hrong sit (mg/L)

Hinh 2: Két qud xdc dinh ham lwong sdt trong nude giéng sinh hoat

Tir két qua trén hinh 2 cho thdy,  binh trong cac nuéc giéng sinh hoat la
ham luong sit trong giéng sinh hoat & 0,158 mg/L.
vi tri 5 1a cao nhat tac 1a & khu vuc 3.4. Pdnh gid, so sanh ham lweng
Thanh Sen. Nguoc lai thdp nhat 1a vi  sdt trong nuéc giéng
tri 7 tirc 12 thudc khu vuc Phuc Bang. 3.4.1. Panh gid ham lwong sdt trong
Két qua cho thdy, ham luong sit trung  nuwéce sinh hoat tai thoi diém khdo sat
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Hinh 3: Két qud ham heong sdt trung binh trong 16 mau nwéc cia 8 giéng
Pé danh gia ham luong trung binh  vé ham lwong sit qua hai dot lay mau,
sat theo vi tri va thoi gian ldy mau  thu dugc céc két qua ¢ bang 3.
chdng t6i 4p dung phwong phap thong Bang 3: Cac gia tri so sanh F ¢nn

ké vao xu ly sb lieu. Tur két qua thu : va F ping
duoc, ching toi bidu didn qua hinh 3. ﬁ':l" Fan | P | F pang (Ferit)
Dung Data Analysis trong Microsoft .

g y g Fe | 0038 | 0,848 4.600

Excel 2010, &p dung phuong phap

Anova 1 chiéu danh gia sy khac nhau
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Tir bang 3 ta thy, P > 0,05 va Fyn, <
Fpang thi khong co su sai khac va khong
¢6 v nghia vé sai khac. Hay noi cach
khéc ham lwong sat tong trong cac mau
nudc giéng ¢ hai dot lay mau khéng
khéc nhau vé mit théng ké.

Nguyén nhan cuaa su khdng khac
nhau c6 thé giai thich do dia tang nudc
& day kha 6n dinh, thoi gian 1dy mau
gan nhau va chua c6 su bién doi ro rét
vé luong mua.

3.4.2. So sanh ham leong sdt trong
nuede giéng voi tiéu chudn nuwée uong Cia
Viet Nam

Két qua so sanh ham luong sit
trong nudc giéng voi tidu chuin nudc
uéng, cu thé: Theo QCVN
01:2009/BYT (do Cuc Y té dy phong
va Moi truong bién soan va duoc B
truong Bo Y té ban hanh theo thong tu
s6 04/2009/TT-BYT ngay 17 thang 6
nam 2009), (TCVN 6002-1995, ISO
6333-1986) [7] duoc thé hién & bang 4.

Bang 4: Két qua so sanh ham luong sat voi nudc uong tiéu chudn

L Ham TC cho A A
Kim Vl!,;‘m lwgng | phép VN | Phuong fZﬁl'lgcnh N Uiy thuyét
loai mgu B (mg/L) | sai(S?) ) tn ] (02005
(mg/L) [7] f=15)
Xa 7,40.10
Fe | Phac | 0,158 <0,3 Ty 0,086 |6,585| 2,131
Trach

Qua bang 4 cho thay, cac gia tri tymn
>ty thuyée (P = 0,05; f = 15). Piéu d6 c6
nghia cho thay ham lugng st trong
nudc sinh hoat cua mét vai ho dan ¢ xa
Phic Trach, huyén B6 Trach khong
khéc véi tiéu chuan cho phép véi p <
0,05 vé mat théng ké. Cy thé ham luong
cho st trong nuéc giéng sinh hoat ¢
day déu nam trong pham vi cho phép
cua tiéu chuan Viét Nam. Piéu nay cho
thiy chua c6 sy bat an cho ngudi tiéu
dung vé sit trong nude giéng sinh hoat
tai cac dia diém khao sat.

4. Két luan

b3 4p dung phuong phap AAS xac
dinh ham lugng sat trong 16 mau nudc

giéng sinh hoat & 8 ho dan thudc xa Phuc
Trach, huyén BS Trach, tinh Quang
Binh. Két qua c6 do lap lai, d6 chinh xéac
cao v gidi han phat hién thap.

Két qua phan tich cic miu nudc &
day cho thdy ham luong trung binh cia
sat 14 0,158 mg/L, twong dbi thap, nam
trong gi6i han cho phép véi tiéu chuan
nudc udng. Co thé néi rang chua cb su
bat an vé st trong nudc cho nguoi sinh
hoat & cac dia diém khao sét.

Pi tién hanh danh gia su bién dong
ham luong sat theo thoi gian va vi tri
ldy mau. Két qua cho thay ham luong
sit trong mau nudc giéng ¢ hai dot lay
mau khong khac nhau vé mit thong keé.
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DETERMINATION AND EVALUATION OF THE IRON CONTENT IN
LIVING WELLS IN SOME HOUSEHOLDS AT PHUC TRACH COMMUNE,
BO TRACH DISTRICT, QUANG BINH PROVINCE

ABSTRACT

The more developing the society is the higher need of using clear water is.
However, the overpopulation, the urbanization and the industrialization are so fast
that it makes a high pressure to the environment especially to the groundwater
resources and living water. The atomic absorption spectrophotometric method is
applied to determine the iron content in living wells in some households at Phuc
Trach commune, Bo Trach district, Quang Binh province. This method has high
repeatability with RSD < 4,38% and the recovery from 94,25% to 103,16% and low
limit of detection. This result shows that the average iron content in water is
relatively low 0,158 mg/L. The iron content in water meets the allowed standards of
Vietnam.

Keywords: Water wells; AAS method; iron; standard
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