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Assessment of heavy metal contents in underground water samples
has important implications for people's health and safety. In this
study, the contents of two metals (Fe and Mn) in bored well water
samples collected in 20 households in Quan Trieu ward, Thai Nguyen
city, was analyzed by F-AAS method. The analytical method's
detection limits of Fe and Mn were 0.050 mg/L, and 0.022 mg/L,
respectively. The recoveries of Fe and Mn were 95.5% and 93.8%,
respectively. The average concentrations of Fe and Mn in the bored
well water samples were 0.508 mg/L (0.050 to 2.474 mg/L) and 0.686
mg/L (0.023 to 2.565 mg/L), respectively. In general, both Fe and Mn
contents in some samples were exceeding the allowable limit for
drinking water when comparing with some standards of Vietnam,
USA and India. Where, there were 8 samples with Fe content
exceeding the standards of Vietnam, USA and India; There were
about 13-16 samples with Mn content exceeding the standards of the
3 above mentioned countries above.

NGHIEN CUU XAC PINH HAM LUQNG Fe, Mn TONG SO TRONG MAU
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Panh gia ham luong kim loai nang trong mau nudc ngam cé ¥ nghia
quan trong d6i véi an toan sirc khoe nguoi dan. Trong nghién ctu
nay, ham lwong Fe, Mn téng sé trong cac mau nudc giéng khoan
duoc thu thap tai 20 ho dan cu thude phuong Quan Triéu, thanh phd
Thai Nguyén di dugc phan tich bang phuong phap F- AAS. Gidi han
phét hién cia phuong phap phén tich dbi véi Fe 1a 0,050 mg/L, ddi
v6i Mn 1a 0,022 mg/L. D6 thu hdi dbi véi Fe 1a 95,5% , Mn 1a 93,8%.
Ham luong trung binh cua Fe va Mn trong cac mau nuéc giéng
khoan lan luot 1a: 0,508 mg/L (0,050 dén 2,474 mg/L); 0,686 mg/L
(0,023 dén 2,565 mg/L). Nhin chung, c6 mét sé mau ca ham luong
Fe, Mn vuot qua gidi han cho phép ddi véi nude dn udng khi so
sanh véi mot sb tiéu chuan caa Viét Nam, My, An Do. Trong d6 ¢6
8 miu ham luong Fe vuot qua tiéu chuan cua Viét Nam, My, An
Do; c6 khoang 13-16 mau ham lugng Mn vuot qua tiéu chuan cua 3
qudc gia trén.
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1. Mé dau

O nuéc ta trong nhitng nam gan day, Dang va Chinh phu rit quan tam dén viéc giai quyét
nudc sach va vé sinh moi truong. Tuy nhién cung vei su phat trién cua khoa hoc va cong nghg,
qua trinh d6 thi hoa dién ra manh mg, nhu cau con ngudi ngay cang dugcC nang cao, cudc song
ngay cang cai thién. Nén céc van dé 6 nhiém méi truong, 6 nhidm ngay cang nghiém trong do
chat thai cua cac nha may, xi nghiép, cong trinh d6 thi thai ra méi truong chua qua xur ly, cac chat
thai rin do con ngudi trong sinh hoat hang ngay khong duge thu gom dé xur ly triét dé da lam 6
nhiém dén chat luong cia cac ngudn nudc ngam. Vi vy sic khoe con ngudi dang bi de doa
nghiém trong khong dugc dam bao [1], [2].

Feva Mnla 2 nguyen t6 can thlet cho tat ca céc loai, c6 nhiéu vai tro quan trong trong co thé.
Fe la nguyén tb vi luong thiét yéu, dong vai tro quan trong trong van chuyén OXy O tat ca cac
dong vat co6 xuong song Tuy nhién, st vira thiét yeu lai vira nguy hiém, khi thiéu sit dan dén
bénh thiéu mau nhuoc sic, d6i véi tré dang 16n ¢6 thé 1am giam phat trién tri tué. Khi qué tai Fe
dan dén nhiéu bénh tat: Xo gan, nguy co ung thu gan cao, suy giam chirc nang tim, suy nhugc co
thé, 140 hoa sém. Bén canh do, Mn ciing 13 nguyén t6 vi lwong thiét yéu, Mn hoat héa nhiéu
enzym tham gia tong hop protein, hemoglobin, insulin, tham gia diéu hoa chirc ning sinh duc,
lam tiang hoat tinh nhiéu vitamin. Co thé rat it khi bi thiéu Mn, tréi lai nguy co ngd doc Mn lai dé
xdy ra trong cong nghiép, hay ciing xudt hién khi con ngudi s dung nguén nude an uong co
ndng d6 Mn cao trong thoi gian dai. Néu ham lugng Mn cao vuot mic cho phép s& dan dén hién
tuong nhiém doc vai cac triéu chang: réi loan than kinh dong vat, ton hai than, hé tim mach , rdi
loan kinh nguyét, rung tring hozc 1am chét thai nhi [1]-[3]. Nhan thdy ngudn nudc ngam cé anh
huong 16n dén sic khoe con ngudi nén da c6 mot sé dé tai da nghién ciru ham luong kim loai Fe,
Mn trong cac mau nudc ngdm & mot sé dia phuong. Nguydn Méau Thanh da tién hanh phan tich
danh gia ham lugng mangan trong nuéc giéng sinh hoat tai mot s ho dan trén dia ban xa Loc
Ninh, thanh phé Dong Hai [1]. Nguyén Thanh Son va cong su di tién hanh phan tich cac kim
loai trong nuéc sinh hoat & viing néng thén tinh Quang Tri [2]. Nguyén Mau Thanh da xac dinh,
danh gia ham lwong sét trong nuéc giéng sinh hoat tai mot s6 ho dan trén dia ban xa Phic Trach -
B Trach - Quang Binh [4]. MGt so tac gia cling da tién hanh phan tich cac kim loai ning trong
do6 c6 Fe, Mn ¢ cac trang trai dc dao Alahsa va Saudi Arabia va danh gia 6 nhiém kim loai nang
trong nudc ngam & khu cong nghiép llorin, Kwara State, Nigeria [5], [6]. Da c6 luan vén nghién
ctu vé Fe, Mn trong nuéc giéng & mot s6 dia ban Thai Nguyén. Tuy nhién chua c6 bai bao
nghién ctru ham lugng Fe, Mn trong nudéc ngam tai mot s6 ho dén phuong Quan Triéu; dong thoi
s0 sanh Vi tiéu chuan cho phép trong nude dn udng ciia mot sb quoc gia nhu My, An Do.

Quan Trleu la mot phuong dong dan cu, trén toan phuong da so6 nguoi dan su dung nudc may,
tuy nhién van co khong it ho dan dung nudce giéng khoan dé an uong sinh hoat. Dac biét, trén dia
ban phudng Quan Triéu c6 mot sé nha méay hoat dong nén it nhidu ciing anh hudng dén ngudn
nudc sinh hoat. Xuat phat tir yéu cau thuc té va cap bach d6 chung toi tién hanh nghién ciu xac
dinh ham luong kim loai Fe, Mn trong mau nudc ngam khu dan cu phuong Quan Triéu, thanh
phd Thai Nguyén bang phuong phap quang phd hap thu nguyén ti.

2. Phuong phap nghién ctiru
2.1. Thiét bj

Céc coc thiy tinh chiu nhiét the tich 50 mL, 100 mL, binh dinh muc thiy tinh thé tich 25 mL,
50 mL. Thiét bi quang pho hap thu nguyén tir PrinAAcle 900T cua PerkinElmer, véi ki thuat
ngon ltr, tai truong Pai hoc Y dugc — Pai hoc Thai Nguyén.

2.2. Hoa chat

Céc héa chat sir dung c6 d6 tinh khiét PA cia Merck: Dung dich chuan Mn, Fe (1000 mg/L)
cua buc, Axit HNO; dac, nudc cat.
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2.3. Ldy méu va bao quan mau

Mau nuéce sinh hoat duoc Iy tir 8h dén 15h ngay 16/3/2021, & 20 giéng khoan c6 d6 sau tir 17
dén 34 m cua 20 ho dan thuge khu dan cu to 10, phuong Quan Triéu, thanh phd Thai Nguyén.
Cac mau lay xong dugc axit hoa va dua vé& phong thi nghiém phan tich truong Pai hoc Y - Dugc,
Pai hoc Thai Nguyén dé bao quan va do két qua. Cac giéng duoc lua chon dé lay mau la nhiing
giéng dang dung thuong xuyén cho sinh hoat gia dinh. Viéc ldy mau va bao quan mau theo cac
quy dinh trong tiéu chuan Viét Nam: TCVN 5993:1995 — chat lwong nudc — ldy mau. Huéng dan
bao quan va xt ly mau; TCVN 5996:1995 - chét lwong nudc - iy mau.

2.4. Phwong phadp phdn tich

Trong nghién ciru ndy, ching ti 4p dung phuong phap phan tich quang phd hp thu nguyén
tir v6i ki thuat nguyén tir hod bang ngon lira duoc thuc hién tai phong thi nghiém truong Pai hoc
Y — Duoc, Dai hoc Thai Nguyén. Nhiing két qua nghién ctru, khao sat va thu thap tir cac tai liu
tham khao cho thiy phép do phd hap thu nguyén tir caa Fe, Mn trén hé thong thiét bj quang phd
hap thu nguyén tir PrinAAcle 900T cua PerkinElmer may cho két qua tét nhat véi cac thong sb
may nhu bang 1.

Bang 1. Cac thdng sé do phé cua Fe, Mn

Théng sb Fe Mn
[l (nm) 248,33 279,49
Khe do (nm) 0,2 0,2
Hon hop khi axetylene/ khi nén axetylene/ khi nén
Kiéu dén HCL HCL
Nén Acid/nuée DI Acid/nude DI

Gigi han phat hi¢n (LOD), gisi han dinh luong (LOQ) cua phép do, do thu héi va do léch
chuén tuong doi (RSD) duoc xéc dinh theo cac cong thurc sau:

Cong thzc tinh LOD va LOQ theo duwong chuan [7]-[8]

LOD =22 vaL0Q = === (1)

Trong do: S, 1a ¢ Iéch chuan cia ham twong ang y = b*x +a

b la 6 doc cua duong chuany = b*x +a

cong thie tinh dg thu héi: 9%H = =222 (2)

_ Trong do: A 1a ndng d¢ tong ciia mau da thém chuan; B 1a nong do cua mau nén; (A -B) la
nong do thém tinh duoc; C l1a nong d6 chuan thém vao tinh toan trén ly thuyét.

cong thee tinh dé \éch chudn twong d@di (RSD): %RSD = 212 (3)

2 t hY

Trong d6 SD la d6 Iéch chuan va Xy, la gia tri trung b“lnh cua n lan do 1ap lai. )

Cac thong so de€ danh gia quy trinh phén tich bao gobm LOD, LOQ, khoang tuyén tinh va do
thu hoi trung binh cua nguyén t6 Mn va Fe duoc thé hién ¢ bang 2.

3. Két qua va ban luan
3.1. Xay dung dwong chudn, khdo séat gigi hgn phat hién va gidi han dinh luong

Ham lugng Fe, Mn trong cac mau nuéc ngam duoc phan tich dua trén dwong chuan thé hién &
hinh 1.

Dé xéc dinh gii han phét hién va gisi han dinh lwong chiing t6i 4p dung biéu thic (1), S, 1a
d6 léch chuan do duoc c6 gid tri doi voi Fe 1a 0,00079, qéi véi Mn la 0,00149. Két qua tinh toan
LOD va LOQ cua phuong phép dugc trinh ¢ bang 2. Nong d6 nay pht hop cho phép phan tich
lugng vét cac kim loai trong nudc sinh hoat.

3.2. Pdnh gid dp thu hoi va dg 1ap lai
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Do lap lai duoc xac dinh do léch chuan twong dbi (RSD) va duoc tinh theo cong thic (3).
Chung t6i di do 13p lai 20 mau va tinh dugc SD ddi vai Fe 14 0,696, d6i véi Mn 1a 0,730, tir do
tinh duoc % RSD dao dong trong khoang 1,06 -1,37% dat d6 lap lai twong dbi tét. D6 dung cua
phuong phap duge danh gia thong qua hiéu suét thu hoi ciia cac mau thém chuan. Mdi mau duoc
phan tich 1ap lai 3 lan va cho d6 thu héi trung binh dat 93,8 — 95,5%. Céc két qua duoc thé hién ¢
bang 2.

Bang 2. Bang cac théng s6 LOD, LOQ, RSD, H va khoang tuyén tinh xdc dinh Fe, Mn bang phirong phdp

F — AAS
STT Nguyénté LOD (mg/L) LOQ (mg/L) RSD (%) Do thuhoi(%) Khoing tuyén tinh (mg/L)
1 Fe 0,050 0,166 1,37 95,5 0,2-4,0
2 Mn 0,022 0,075 1,06 93,8 0,01-2,0
0.20 y = 0.0475x + 0.0036 0.4 y = 0.1995x + 0.0012
R? =0.9973 R? = 0.9997
0.15 0.3
é 0.10 4 g 0.24
£ g

0.05 4 0.14

0.00 4 0.0+
0 1 2 3 a 0.0 05 10 15 2.0

Concentration (ma/L) Concentration (mg/L)
(a) (b)
Hinh 1. Puong chudn: Puong chudn xdc dinh Fe (a) dwong chudn xdc dinh Mn (b)
Bang 3. Ham luong Fe,Mn trong nuéc sinh hoat (mg/L,SD: dé léch tiéu chudn)
Ham lwong cic nguyén to (mg/L)
STT MAu Fe (+SD) Mn (£SD)
1 M1 1,101+0,036 0,024+0,0068
2 M2 1,179 0,154 2,022+0,014
3 M3 1,211+0,073 0,960+0,007
4 M4 0,753+0,008 0,222+0,004
5 M5 0,371+0,037 0,723+0,003
6 M6 1,742+0,017 0,324+0,001
7 M7 2,474+0,020 0,074+0,013
8 M8 0,059+0,009 0,909+0,002
9 M9 0,067+0,007 0,027+0,002
10 M10 0,058+0,004 1,857+0,004
11 M11 0,054+0,007 0,385+0,004
12 M12 0,637+0,013 1,233+0,006
13 M13 0,075+0,018 0,023+0,007
14 M14 0,052+0,004 0,465+0,004
15 M15 0,058+0,016 0,514+0,004
16 M16 0,051+0,019 0,691+0,001
17 M17 0,053+0,006 0,029+0,003
18 M18 0,050+0,004 0,619+0,003
19 M19 0,059+0,002 0,057+0,0002
20 M20 0,056+0,007 2,565+0,012
Gia tri TB 0,508 0,686

Sau khi thyc hién khao sét cac thong so danh gia quy trinh phén tich chung t0i thy rang, céc
thdng so quy trinh hoan toan dat yéu cau va do d6 phuong phap phén tich Mn, Fe trong nudc sinh
hoat bang F — AAS la phuong phap phan tich c6 day du tinh tin cay va d6 chinh x&c cao.
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3.3. Két qud phan tich ham lrgng Fe, Mn trong mdu phan tich

Ham lwong Fe va Mn trong mdi mau nudc sinh hoat dugc phan tich ba lan lap lai, két qua
duoc trinh bay & bang 3 va biéu dién trén hinh 2. Két qua khao sat ban dau cho thiy, ham luong
Fe dao dong trong khoang 0,050 dén 2,474 mg/L; Mn dao dong tir 0,023 dén 2,565 mg/L. Ham
lwong Fe cao nhit thé hién & mau 7 1a 2,474 + 0,020 mg/L, ham lwong Mn cao nhét thé hién &
mau 20 1a 2,565 + 0,012 mg/L.

Fe, Mn
3,000
2,500
2,000
1,500
1000 T \
0,500 </ \_ A\
0,000 ' e e e aa ]

M1 M2 M3 M4 M5 M6 M7 M8 M9 M1IOM11M12M13M14M15M16M17M18M19M20
e Mn

Hinh 2. Bé th; biéu dién ham lirong Fe, Mn trong c&c mau phan tich

Béng 4. So sanh ham hrgng C&c nguyén t6 Fe, Mn trong mau nuée giéng trong nghién ciu nay véi cac
nghién cuu da céng bo

Ham lwong cic nguyén tb (mg/L)

Ket qua nghién ciru

Fe Mn
Nguyén Mau Thanh [1] 0,047
Nguyén Mau Thanh [4] 0,158
Fahad N. Assubaie [5] 0,216 0,937
Hussein k.Okoro et al [6] 0,02-0,99 0,08-0,48
Nghién ctru nay 0,050 - 2,474 0,023 - 2,565

Theo bang 4, ham lugng Fe, Mn trong nudc ngam thu dugc tir nghién ciru nay da phan cac
mau gan voi két qua ham luong Fe, Mn cua cac nghién ciru di cong bd. Tuy nhién, c6 mot sé
mau caa nghién ciru nay ham luong Fe, Mn cao hon han so vai cac két qua da cong bs. Su khac
nhau vé ham luong cia cac nguyén té Fe, Mn trong nghién ciru nay vai cac két qua di cong bo la
do su khac nhau vé vj tri dia 1y, diéu kién tu nhién va diéu kién thd nhudng.

Két qua so sanh ham luong Fe, Mn trong nuéc giéng voi tiéu chuan nuéc udng, cu thé: Theo
QCVN 01: 2009/BYT( Do cuc Y té du phong va méi truong bién soan va duoc bo Y té ban hanh
theo thong tu s6 04/2009/TT-BYT ngay 17/6/2009) [9],dugc thé hién & bang 5.

Bang 5. Két qud so sdnh ham lirong Fe, Mn véi nurdc uong tiéu chudn

Kim loai Noi lay méu Ham lwong trung binh (mg/L) Tiéu chuiin cho phép (mg/L)
Fe P. Quén Tri€u 0,508 0,3
Mn P. Quan Triéu 0,686 0,3

Nhin chung ham luong trung binh cua Fe, Mn déu cao hon so vdi tiéu chuan cho phép, c6 mot
sb mau ca ham lwong Fe, Mn déu cao hon so véi gi6i han cho phép nhu M1, M2, M3, M4, M6,
M12. Dleu nay cho thay c6 su bat an cho ngudi sir dung vé Fe va Mn trong nudc giéng sinh h0at
tai mot s6 ho dan trén dia ban khao sét.

3.4. Pdnh gid nguy co 6 nhiém
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Trong nghién ciru ndy, dé rit ra nhitng nhan xét ban dau vé& mirc d6 6 nhiém cua cac kim loai
Fe, Mn dén nuéc sinh hoat, ching toi tap trung liy cac mau nudc giéng khoan tai khu dan cu
phuong Quan Triéu. Tir bang két qua cho thdy, mét sé mau c6 ham lwong Fe, Mn kha cao, trong
d6 mau 7 c6 ham lwong Fe cao nhat va cao gap 8 1an so vai tiéu chuan cho phép, miu 20 c6 ham
lwong Mn cao nhat va cao gap 8,5 1an so véi tiéu chuan cho phép. C6 8 mau ham lugng Fe cao
hon mtic cho phép va c6 13 mau ham lwong Mn cao hon so véi tiéu chuan cho phép. Tuy nhién,
do vi tri khac nhau, thoi diém khac nhau thanh phan cac chit trong nude da cé thé khac nhau, cho
nén dé danh gia duoc nguy co 6 nhidm phai co rat nhiéu cac nghién ctu bai ban, xt Iy thdng ké
toan dién véi cac dit liéu day du. Chung toi ciing tién hanh so sanh ham lwong kim loai Fe, Mn
dugc tim thiy trong nghién cau nay vaéi tiéu chuan cho phép trong nude dn udng cia mot sé québc
gia duoc thé hién ¢ bang 6.

Bang 6. Tiéu chudn gidi han cho phép doi véi Fe, Mn trong nurde dn uong cua cac quac gia

STT Tiéu chuin Fe (mg/L) Mn (mg/L)
1 QCVN 0,3 0,3
2 My 0,3 0,05
3 An Do 0,3 0,1
Fe Mn
2,5 3
2
1,5 2

[Eny

” HLlW hasnshassnnnss L l\—lﬂ.w.l,lx._l. wL_ﬁ.H.H,ﬂ_l. .

1 3 5 7 9 11 13 15 17 19 1 3 5 7 9 11 13 15 17 19

A

Nghiénclfu ®MQCVN mUSA ®Andd Nghiénclfu MQCVN mUSA mAn Do

Hinh 3. Ham lwong Fe, Mn trong mdu nuwéc giéng va céc tiéu chudn gigi han cho phép

Nhu véy, két qua thu dugc trong cac mau nudéc giéng so sanh vai tiéu chuan caa mot sb quéc
gia thé hién ¢ hinh 3, véi Fe c6 8 mau vuot tiéu chuan cho phép cua Viét Nam, My, An Do, con
lai 1a ndm trong giéi han cho phép cua 3 quoc gia. Poi voi Mn ¢ 13 miu vuot tiéu chuan cho
phép cua Viét Nam, trong khi d6 ¢6 16 mau vuot chi tiéu cho phép cia My va co 14 mau vuot
chi tiéu cho phép cia An D). Nhu vay, dé danh gia chinh xac ngudn gbc 6 nhidgm, mic do 6
nhidm cuaa céc kim loai Fe, Mn thi can phai cd nhiéu nghién ctu sau hon, tir d6 c6 duoc nhiing
bién phap han ché, xir ly nham g6p phan bao vé cong dong.

4. Két luan

Trong nghién ctru nay, chung toi da phan tich duoc ham luong Fe, Mn bang phwong phap F —
AAS Vi giéi han phét hién ciia phuong phap l1an luot 13 0,050 mg/L va 0,022 mg/L. Do thu hdi
trong khoang 93,8 - 95,5%. Da danh gia duoc ham lugng céac kim loai Fe, Mn trong 20 mau nuéc
giéng lay tai khu dan cu thuoc phuong Quan Triéu, thanh phd Thai Nguyén. Budc dau cho thay,
ham lwong Fe, Mn & nhiéu mau vuot qua gidi han cho phép dol vé6i nude an udng khi so sénh véi
giéi han cho phép theo QCVN 01:2009/BYT va cua cac quéc gia My, An Po. Can co nhiing
nghién ctu tiép theo sdu hon dé danh gia toan dién vé ham luong 2 kim loai ndy va mot sé kim
loai niang khac, tir d6 dua ra cac bién phap quan ly an toan va giam thiéu 6 nhiém nguén nuéc
trén dia ban.
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Loi cam on
Nghién ctru nay duoc hd trg kinh phi boi dé tai ma s6 YD2021-97 cia truong Dai hoc Y
Dugc — Dai hoc Thai Nguyén (TUMP)
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