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TOM TAT

Nghién ctru thuc hién viéc xac dinh néng
do fluoride trong nuéc ngdm va dénh gia
phoi nhiém fluoride qua nwéc ubng cho
nguwoi dan huyén Tay Son, tinh Binh Dinh &
ba nhém tubi khéc nhau. Téng sé 50 mau
nwéc giéng duoc thu thdp va 220 nguoi déan
duoc khdo sat bdng bang cau héi tir 50 ho
gia dinh & ba xa Tay Phu, Binh Twong, Tay
Giang huyén Tay Son. Két qua nghién ctru
cho thdy ndng doé fluoride trong nuéc giéng
bién déng trong khodng tir 0,31 mg/L dén
7,69 mg/L (trung binh 2,66 mg/L, dé léch
chuén SD: 2,18 mg/L) véi 70% sé mau cé
ham Ilwong fluoride vwot qua giéi han cho
phép 1 mg/L theo Quy chuén ky thuét quéc

gia vé chét lwong nuéc ngdm (QCVN
09:2008/BTNMT). Vung nghién ctu bi 6
nhiém fluoride trong nwéc ngédm trdm trong.
Phoi nhiém vd&i fluoride dwoc tinh trén 3
nhém tudi theo huéng dén cta co quan bao
vé méi trrong My (US EPA). Liéu luong phoi
nhiém cuc dai véi fluoride la 0,721
mg/kg/ngay & nhém tré em dudi 6 tudi,
0,530 mg/kg/ngay cho nhém tuéi 6 - 12 va
0,320 mg/kg/ngay cho nhoém nguoi trurdng
thanh. Liéu phoi nhiém nay déu cao hon liéu
luong thap nhét cé thé gay hai (LOAEL) la
0,7 mg/kg/ngay (WHO, 1984). Rai ro strc
khée do bénh nhiém déc fluoride déi véi
nguwoi dan huyén Tay Son la tat yéu xay ra.

Ttr khéa: fluoride, fluorosis, phoi nhiém fluoride, nwéc ngdm, Binh Dinh.

MO PAU

Nudc 1a mot thanh phan thiét yéu cua cudc
séng, nudc co vai tro vO ciing quan trong va loi
ich to 16n, nhung no ciing 14 ngudn gay bénh cho
con ngudi néu ngudn nudc d6 1a nhidm ban.
Ngay nay, khoang 80% cac bénh xuat hién trén
thé gidi c6 nguyén nhan tir ngudn nudc ubng kém
chit lugng [21]. O nhidm fluoride trong nudc
udng chiém toi 65% trong tat ca cac nguyén nhan
gy ra hién tugng nhiém doc fluoride rang (bénh
fluorosis: 1a bénh thuong gy nén do su dung

nuéc udng co ndng do fluoride cao lam ring bi
nhidm doc mén tinh boi tac nhan fluoride, XUAt
hién nhitng dé6m nau, den trén rang va co thé hinh
thanh cac mang, 16 gay hai cho men ring) trén
thé gigi [3, 19]. Fluoride 1a mot vi chat dinh
dudng tham gia vao cac qué trinh phét trién ring,
tao nga ring va men rang [2]. Fluoride trong
nudc udng duoc biét dén véi ca anh huong co 10i
va ¢6 hai cho sirc khoe con nguoi, thira hay thiéu
fluoride déu c6 hai cho co thé [16]. Theo khuyén
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céo cua td chuc Y té thé giéi (WHO) thi gia tri
giéi han cua fluoride trong nuwéc ubng 1a 1,5
mg/L [18]. Cac nghién ciru da chi ra ring nuéc
c6 chira khoang 1,2 mg/L fluoride co thé lam
chac men rang. Néu ham luong fluoride thip hon
0,5 mg/L c6 thé d&é mic cac bénh sau ring [4]
[15]. Ngugc lai, khi ham lugng fluoride cao trén
1,5 mg/L c6 thé gdy dn mon men ring, gion va
muc rang, lam den ring hoac doém rang, anh
huong dén than va tuyén giap [7]. Ham luong
fluoride trén 4 mg/L con gdy anh huéng nghiém
trong dén hé xuong va c6 thé gy ung thu [11,
19].

Cac két qua nghién ciru trude day da ghi tén
nhiéu qudc gia vao ban d6 6 nhiém fluoride thé
gidi va cac truong hop bénh Fluorosis dién hinh
ciing dugc cong bd ¢ nhidu quéc gia nhu An D9,
Trung Qudc, Han Qudc [1, 9], Malawi [11],
Pakistan [13], Sri Lanka, Tdy Ban Nha, Ha Lan,
Y, Mexico... [5]. An D 1a mot trong nhiing nudc
¢6 ham luong fluoride trong nudc ngam cao, 1én
dén 38,5 mg/L va co khoang 9741 thén xd cb
ngudn nudc ngam 6 nhidm fluoride, véi ham
luong fluoride I6n hon 1,5 mg/L (Agrawal,
1997). Phoi nhiém véi fluoride giita cdc nhom
tudi khac nhau dugc tinh cho 32 xa. Két qua cho
thiy rui ro sac khoe do fluorosis giy ra cho
nguoi dan ¢ ving Nilakottai 1a rat cao [8, 17].
Bén canh An Do, ving 6 nhidm fluoride dugc
dic biét quan tam la Pong Phi va Trung Qudc,
noi ma hang triu nguoi chiu anh hudng cua
Fluorosis. O Déng Phi, sitr dung ham luong
fluoride cao trong ngudn nudc ngam tu nhién
chinh 1a nguyén nhan giy nhiém fluoride ring
cho ngudi dan [14]. O Trung Qudc, hon 100 triéu
ngudi tai hon 200 tinh bi nhiém fluoride tram
trong [6]. Nudc ngam chira nhiéu fluoride véi su
tap trung fluoride 1én dén 6,20 mg/L xuét hién ¢
vinh Taiyuan.

O Viét Nam noi chung, Binh Dinh néi riéng,
viéc nghién ciru vé fluoride va cac van dé lién
quan khong dugc thuc hién nhiéu. Nhan thirc cua

cong ddng vé fluoride va tac hai ciia n6 con han
hep. Van d¢ fluorosis rang chua dugc quan tim
ding muac. Nghién ciru nay dugc thuc hién tai
huyén Tay Son - mot huyén trung du nam vé phia
Tay Nam ctia tinh Binh Pinh. Tay Son nam trong
toa d9 tir 13°56'S" vi Bac dén 108°54'36" kinh
Pong, véi dién tich tu nhién: 687.99 km? va déan
s6: 123 199 ngudi, trong d6 co khoang 1% la dan
toc thiéu sd. Dién tich tu nhién trong ving rong
I6n nhung chii yéu 1a d6i nai va séng sudi. Dan
cu tap trung doc céc tuyén giao thong. Vi tri clia
ving nghién ctru trén ban dd Viét Nam duoc gioi
thiéu trong Hinh 1. Tai viing nay, tinh trang vang,
den ring da va dang tiép dién tai cac xa Tay Phu,
Binh Tuong va Tay Giang, giy tac hai cho cong
ddng ca vé stuc khoe va tham mi. Anh huong rd
rét nhat 1a biéu hién 1én rang véi nhidu mac do
khac nhau. Strc khoe cua ngudi dan dang bi de
doa ting ngay. D¢ tim ra cau tra 1oi chinh xac
cho tinh trang den ring xuét hién trong cong
ddng dan cu, nam 2007 S& Khoa hoc va Cong
nghé Binh Dinh d3 tién hanh khao sat tai Binh
Tuong, Tay Giang (huyén Tay Son) va Nhon Tan
(An Nhon). Két qua cho thay ngudn nuéc ngam
ba xa trén déu c6 nong do fluoride vuot gidi han
cho phép [12]. Riéng x& Tay Pha cling chiu
nhimng anh huong twong tu nhung chua dugc
nghién ctru dé tim nguyén nhan va huéng giai
quyét. Vi vay, tir bao doi nay nguoi dan dia
phuong van rat mac cam vé ham rang den va khat
khao mét ngudn nuéc sach. Nam 2010, hé théng
nudc sach duoc huyén Tay Son dua dén da s6 ho
gia dinh trén toan xa Binh Tuong. Tuy nhién,
phan 16n cac ho dan xa Binh Tudng chi st dung
nguon nudc nay trong an udng. Cac xa Tay Phu,
Tay Giang Van st dung nudc giéng trong dn udng
va sinh hoat. Hon nira, cho dén nay chua co6 cac
nghién ctru danh gia phoi nhiém voi fluoride dén
strc khoe nguoi dan tai cac ving nay. V6i nhiing
thuc té trén, viéc xac dinh ndng d¢ fluoride trong
nuéc ngam va danh gia phoi nhiém voi fluoride
dbi véi nguoi dan tai cac xd nay 1a rt can thiét,
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PHUONG PHAP NGHIEN CUU
Phwong phap 1iy miu va phan tich miu nuéc
Ldy miu nuéc

Tong s6 50 mau nudc giéng dugc lay tai 50
ho gia dinh, vi tri 14y miu duoc lya chon dua trén
Sy phéan chia cac 6 Iudi 1 x 1 km va 0,5 x 0,5 km
trén ban d6. Toan bd mau duoc liy vao cac thang
muia khé va chia 1am 2 dot: Dot 1: tién hanh lay
20 mau tai xd Tay Pha vao thang 7 nim 2009,
dot 2: tién hanh 1ay 20 mau tai xa Binh Tuong va
10 mau tai xa Tay Giang vao thang 3 nim 2010.
Ngoai nudc ngam, con tién hanh lay 3 mau nuéc
mit va 2 mau nudc cap tai ving nghién ciru. Mau
duogc luu trong chai nhya PE va luu trlr ¢ nhiét
dd < 5°C trudce khi phén tich. Song song véi qua
trinh 14y mAu, viéc diéu tra bang bang cau hoi
cling dugc thuc hién tai 50 ho gia dinh trén. Noi
dung phiéu diéu tra gém 4 phan: Thong tin vé ho
gia dinh, théng tin vé ngudn nudc ngam, cac
thong tin vé hé thong loc nudce va tic dong cua
nguon nude dén doi séng va suc khoe.

Trong nghién ctru ndy, miu nudc ngam va
mau nudéc mat dugc ly theo huéng dan cua
TCVN 6000:1995 (Chét lugng nudc — Lay mau -
Huéng dan ldy miu nuéc ngam), TCVN
5996:1995 (Chét lugng nuéc — Ly mau - Hudng
dan ldy mau nuéc mat) va TCVN 5992:1995
(Chat lugng nuéc — Ly mau - Hudng dan ky
thuat lay mau). Muc dich 1dy mau la dé xac dinh
ham luong ion fluoride va d6 cung cia nudc
nham phat hién, danh gia sy 6 nhiém nuéc ngam
va kiém tra chung ham lugng fluoride trong nuéc
mit ciing nhu nudc cap.

Phan tich mdu nwéc

Fluoride trong cic miu nudc duge xac dinh
bing phuong phip sic ky ion (lon
Chromatography) tai Phong thi nghiém phan tich
moi truong, Khoa M6i truong, Truong Dai hoc
Khoa hoc Ty nhién Thanh phé HS Chi Minh.
Mau dugc phan tich bang may sac ky Shimadzu,
sir dung dau do do dan. Thé tich mau 20 pL, pha

ddng ¢6 ndng d6 1,8 mM HCO3z / 1,7 mM COs*
Vv6i tée do dong 1,0 mL/phut. Vi theo khao sat
ban dau ham lugng fluoride trong nuéc ving nay
& khoang 1 — 7 mg/L nén day chuan duoc dung
Vv6i nong do tir 0,5 mg/L dén 8 mg/L (0,5 mg/L, 1
mg/L, 2 mg/L, 4 mg/L, 8 mg/L).Bén canh
fluoride, d6 ciing cua nude cling duge xac dinh
dé tim hiéu méi lién hé gitra d6 cimg va ndng do
fluoride trong ngudn nudc cia ving nghién ciu.
Xéc dinh do ctng dya trén viéc chuan do cac ion
Ca?* va Mg?* bang complexon, véi chi thi NET
tai pH 10, theo huéng dan caa TCVN 2672 — 78:
Nuéc udng — Phuong phép xic dinh do cing
tong sb.
Panh gia phoi nhiém fluoride trong cong dong
Liéu luong fluoride hap thu trung binh hang
ngiy cho cong déng dan cu trong ving nghién
ciru dugc tinh toan dya theo huéng dan cua US
EPA, sir dung cong thirc (1).
CxIR
BW

CDI (mg /kg /ngay ) =

1)

Trong d6: C: ndng do fluoride trong nudc
(mg/L), IR: Lugng nudc tiéu thu trung binh ngay
(L/ngay), BW: Trong luong co thé (kg).

Con duong phoi nhiém duge xem xét 1a con
duong tiéu hoa, do hap thu fluoride thong qua
nu6c uéng. Pé tinh toan, gia tri néng do fluoride
lay tir két qua phan tich mau. Viéc danh gia phoi
nhiém dugc thuc hién trén 3 nhom tudi: nhém 1:
tré em dudi 6 tudi, nhom 2: 6 -12 tudi va nhom 3:
ngudi truong thanh (trén 12 tudi), dwa vao kha
ning phoi nhiém twong tu véi fluoride. Hé sé IR
& 3 nhém tudi tir nhom 1 dén nhém 3 lan luot 1a
1,5; 2,0; 2,5 (L/ngay) va gia tri BW theo thtr tu 1a
16,29 va 60 (kg).

Dua trén tong lugng hap thu hang ngay, danh
gi4 rui ro phoi nhifm ma nguoi dan cé thé gap
phai bang cach so sanh vai lidu lugng phoi nhidm
t6i thiéu dam bao an toan 1a 0,01 mg/kg/ngay &
tré em va 0,05 mg/kg/ngdy & nhom tudi khac
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theo quy dinh cua co quan ding ky chat doc va
bénh tat M§ (ATSDR) va liéu lugng thap nhit ¢6
thé gay hai (LOAEL) cho van d¢ fluorosis ring la
0,1 mg/kg/ngay [20].

O mdi nhoém tudi, chi sé nguy hai HQ
(Hazard Quotients) cho bénh nhiém doc fluoride
trén ring o tré em va bénh nhiém doc fluoride
trong xuong ctia nguoi 1on dugce tinh bang cach
ldy ty s6 cua tong lugng hap thu hang ngay véi

Néu nhu, HQ > 1 nghia 1a kha ning nhiing
tac dong bat loi dén stc khoe s& xay ra khi phoi
nhiém véi fluoride va nguy co fluorosis ciing
tang theo chi s6 HQ. HQ < 1 thi khong ¢ anh
hudng gi.

Két qua tinh toan phoi nhiém cho phép danh
gia mirc do phoi nhiém voi fluoride cia nguoi
dan. Tir d6, co thé xdy dung nhitng bién phap
giam thiéu phoi nhidém. Dong thoi, tién hanh

chi s6 LOAEL tuong (ng: HQ = CDI nhiig nghién ctru danh gia rui ro tiép theo gitp
RfD ngin ngtra tham hoa fluorosis cho ngudi dan dia
phuong.
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Hinh 1. Ban db vi tri ldy miu
KET QUA VA THAO LUAN

Thuec trang 6 nhiém fluoride trong nwéc giéng

Két qua phan tich ndng d6 fluoride trong 50
mau nudc giéng ldy tai 3 xd Tay Phd, Binh
Tudng, Tdy Giang huyén Tay Son cho thiy ndng
d6 fluoride trong nuéc giéng trung binh 1a 2.66
mg/L (D6 léch chuan SD: 2,18 mg/L). Gia tri

nong do thap nhat 1a 0,31 mg/L va gia tri cao
nhét 1a 7,69 mg/L. Sb lwong mau c6 ndng do tir
1.5 mg/L dén 3,5 mg/L chiém uu thé. Trong do,
¢6 70% s6 mau co ham lugng fluoride vuot qua
gioi han cho phép 1 mg/L theo QCVN
09:2008/BTNMT. So sanh véi gia tri gioi han toi

da theo quy dinh cia WHO, QCVN
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01:2009/BYT (Quy chuin ky thuat quéc gia vé
chat lugng nude an udng), QCVN 02:2009/BYT
(Quy chuan ky thuat quéc gia vé chit luong nudc
sinh hoat) va trong tiéu chuan vé sinh nuéc sach
ciia BO Y té thi c6 tat ca 58% s6 mau c6 ndng do
fluoride vugt muc cho phép 1a 1,5 mg/L. Vi vay,
nguy co gay an mon men rang, gion va muc rang,
lam den rang hodc dém ring & ving nay la rat
cao.

Hinh 2 biéu dién cac khoang ndng do
fluoride trong ving nghién ciru. Trong tong s6 50
mau dugc phén tich, 42% sé miu co ndng do
fluoride thuoc khoang nong do an toan, 24% co
nguy co fluorosis thap, 16% mau véi nong do co
kha nang gay fluorosis & mirc cao va 18% & muc
rat cao. Sy phan chia cac khoang nong do
fluoride va nguy co fluorosis tuong tng dya theo
nghién ctu ctia Maithani va cong su [10].
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Hinh 2. Céc khoang ndng do fluoride trong ving nghién ctru va nguy co Fluorosis twong tng

Nong d6 fluoride trong timg x4, thon khéc nhau ciia ving nghién ctru 1a khac nhau. Két qua nong do
fluoride xét theo tirng thon dwgc trinh bay trong Hinh 3.
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Hinh 3. Phan b6 ndng d6 fluoride theo timg thon
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Két qua trén cho thay ndng do fluoride phan
bd khong ddng déu nhau theo timg thon. Nong do
fluoride trung binh cta thén Hoa Hiép (xd Binh
Tuodng) 1 cao nhat, gap 10 lan so véi nong do
fluoride trung binh cta thon Phi Hiép (xa Tay
Phu) ciing 1a thén ¢6 ndng d6 fluoride thip nhat
trong vung nghién ctru. Ca ba thon Hoa Son, Hoa
Hiép, Hoa Trung (xa Binh Tuong), thon Phu Tho
(xa Tay Phu) va thon Ta Giang 1 (x8 Tay Giang)
déu c6 nong do fluoride trung binh vuot qua gia
tri gioi han téi da cho phép 1a 1,5 mg/L cua
WHO va Bo Y t& (QCVN 01:2009/BYT, QCVN
02:2009/BYT). Ham lugng fluoride trong nuéc

giéng cua 6/8 thon qua muc gidi han 1 mg/L theo
QCVN 09:2008/BTNMT. Xa Ty Pht ndng do
fluoride cao tap trung & thon Pha Tho, ndi bat 1a
x6m 2 va x6m 4. Thon Phi My va Pha Hiép
nong d6 fluoride déu thap hon 1 mg/L, ung Vvéi
nong d6 do, két qua khao sat cho thay & hai thon
nay tat ca cac ho dan duoc khao sat déu khong co
hién twong vang, den ring ma chi co6 dau hiéu
mat men ring nhe.

Tuy nhién, néu xét riéng theo ting xa thi
ndng d6 fluoride trung binh & mdi xa déu rat cao.
Hinh 4 trinh bay su phan bd ndéng do fluoride
trung binh theo ting xa.

F-(mg/L) 9,00

8,00

7,00
6,00

BTrung binh 3,00

=Maximum 4,00

= Minimum 3,00

2,00
1,00

0,00

Tay Phu Binh Tuong

Tay Giang Chung 3 xa

Hinh 4. Phan b6 ndng do fluoride theo ting xa

Két qua ndng do fluoride theo x4 cho thay ca
ba xi déu c6 ndng do fluoride trung binh trong
nudc ngam I6n hon 2 mg/L, cao nhit 1a xa Binh
Tuong (3,55 mg/L). O xi nay, sy phan bd nong
do fluoride trong nuéc cao ddng déu trén toan dia
ban x4 cung vai biéu hién fluorosis ring muc d6
cao & hau hét cac ho dan.

Nhu vdy, rd rang rang tinh trang 6 nhidm
fluoride trong nuwdc ngam tai ving nghién ctru 1a
& muc cao, trén dién rong va dang bao dong. Két
qua trén ciing chi ra nhirng thén, x6m c6 ham
luong fluoride cao, vuot chuan cho phép dé tir dé

¢6 thé nghién ciru va c6 hudng giai quyét kip thoi
nham kiém soat sy lan truyén 6 nhiém va bao vé
suc khoe ngudi dan.
Két qua phan tich dj cirng

Ngoai fluoride, d& tai con tién hanh phan tich
d6 cung cua cac mau nudc, két qua cho thiy da
s6 Mau nudc c6 do cimg cao, dd cimg trung binh
1a 279 mg/L (tinh theo CaCOs), c6 61% mau
nude ¢6 do cung 16n hon 300 mg/L (ty 1€ 62%).
Trong d6 co6 10% s6 mau nude co do cung vuot
qua gia tri gioi han 500 mg/L (QCVN
09:2008/BTNMT). Nghia 1a & muc tir cung dén
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rat cing can ctr theo phan loai nhu sau: nudc
cting ¢6 @6 cang tir 150 — 300 mg/L va nudc rat
clng c6 dd cung 16n hon 300 mg/L. C6 tong
cong 47 mau nude ¢ do cing lén hon 50 mg/L,
diéu nay phu hop véi thyc té vé tinh trang déng

can trong cac am, ndi xoong dun nudc nhu phan
4nh ctia ngudi dan va két qua vé ty 1¢ sé nguoi bi
bénh soi duong tiét niéu theo diéu tra thuc té.
Mbi twong quan giita nong do fluoride va do
cing duogc trinh bay trong Hinh 5.

(=]
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Hinh 5. Méi tuong quan giita ndng do fluoride va do cung cta nude

Phan tich méi tuong quan gita nong do
fluoride va do cang cua nudc giéng cho thiy hai
yéu t6 nay c6 mdi twong quan cao, hé sb tuong
quan r = 0,610; mirc y nghia p = 0,0001. Két qua
ciia mdi quan hé chat chg gitra ndng do fluoride
va do cing pht hop véi nhan dinh rang kha ning

hoat dong cua fluoride tang khi d¢ cung ctua nudc
ting [16].

Bén canh 50 miu nuéc giéng, dé tai con tién
hanh khao sat ndng do fluoride trong nwdc mat
va nudc cap, két qua duoc trinh bay trong Bang
1.

Bang 1. Két qua phan tich nudc mit va nude cap

Tén miu (ki hiéu) Nong dd fluoride (mg/L) Do citng (mgCaCOs/L)
Nudc song Kon (K) 0,11 98
Nudec Sudi (S) 0,12 114
Nudc song B4 Han (DH) 0,11 106
Nudc cap (M1) 2,09 298
Nudc cap (M2) 2,11 310

Két qua cho thidy ndng do fluoride trong
nu6c mit caa ving nghién ctru rat thip so véi gia
tri gi¢i han quy dinh trong Quy chuin ky thuat
quéc gia vé chat lugng nuéc mat (QCVN
08:2008/BTNMT): Loai Ala1—-15mg/L F va
loai B: 1,5 — 2 mg/L F. Trong khi d6, ndng do

fluoride trong nudc cap vuot quéa gidi han ti da
theo quy dinh cua tiéu chuan vé sinh nudc sach,
cac quy chuin QCVN 01:2009/BYT va QCVN
02:2009/BYT cua Bo Y té 1a 1,5 mg/L.

Nhu vay, nguon nuéc thay thé cho nudc
giéng cia xa Binh Tuong vin c6 ham lugng
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fluoride cao hon muc quy dinh cia QCVN
09:2008/BTNMT va tiéu chuin vé sinh nudc
sach cia Bo Y té. Do d6, kha ning phoi nhidm
véi fluoride van co thé xay ra khi sir dung nguon
nudc ndy. Trong khi d6, bién phap ma mot sb
nguoi dan thon Ta Giang 1, xd Tay Giang su
dung 1 dung nudc tai mot con sudi nho dé thay
thé ngudn nuéc ngam nhidm fluoride vé 1au dai
lai c6 thé mic cac bénh do thiéu fluoride. Vi
nguon nudc séng sudi c6 nong do fluoride qua
thap so véi mic quy dinh.

Panh gia phoi nhiém fluoride cho nguoi din
vung nghién ciru

Thong tin khdo sat

Trong 50 ho gia dinh tai 3 xa Tay Phu, Binh
Tuong va Tay Giang duoc lya chon khao sat, ¢
tong s6 220 nhan khiu, véi 115 nam (ty I¢
52,27%) va 105 nit (ty 1€ 47,73%). Trong 220
ngudi dan dwoc khao sat c6 do tudi trung binh 1a
31 tudi, nguoi cao tudi nhat 1a 85 tudi va thap
nhat 13 4 tudi. Trong d6, 24 nguoi dudi 6 tudi (ty
18 11%), 57 ngudi & d6 tudi tir 6 - 12 (ty 16 26%)
va 139 nguoi ¢ do tudi trén 12 (ty 1& 63%). So
sanh v6i s6 liéu théng ké nim 2009 do Phong Tai
nguyén va Mai truong huyén Tay Son cung cap,
nhan thiy sé liéu khao sat trén ty 1& véi s6 luong
nam nir trén toan huyén, nén mang tinh dai dién
chung cho ca ving nghién cuu.

Qua két qua khao sat cho thiy 96% trong
tong sb ho gia dinh ¢ ving nghién ciu déu su
dung giéng dao va giéng nudc twong dbi can (do
sau trung binh 1a 8,2 m). Muc nudc su dung thap
va déu bi thiéu nuéc vao mua kho (khoang thang
6, thang 7).

Ngoai ra, nghién ctru con tién hanh khao sat
vé anh huong cua ngudn nudc sir dung dén céac
vat dung trong gia dinh. Két qua cho thiy c6 80%
ho gia dinh c6 cac vat dung nhu 4m dun nuéc,
binh thily dung nudc sbi, xoong ndi... bi dong 16p
can tring hodc hoi vang, 15i st binh loc nudc bi
vang, cac dd dung bang nhua chira nudce thudng
bam mang tring, duc...

Hinh 6. T4c dong ctia nude giéng dén cac vat dung
trong gia dinh

Ngudn nuéc sir dung con tac dong dén sirc
khoe ciia nguoi dan. Két qua diéu tra ¢6 36 nguoi
bi mac bénh soi duong tiét nieu (ty 18 16,36%).
Theo cac chuyén gia y té, s6i duong tiét nidu c6
lién quan mat thiét voi viéc s dung ngudn nuée
c6 do cirng cao trong thoi gian dai. Trong thanh
phan cua d6 cing, Ca?* va Mg? 1a hai yéu tb
quan trong thuong duoc bd sung cho co thé qua
duong thirc an. Tuy nhién, viéc hap thy Ca?* va
Mg?* & ham lugng cao 1a nguyén nhin chinh gay
ra bénh soi duong tiét niéu. Bén canh do, co 42
truong hop méc cac bénh gai cot sdng, viém
khép, cung khép va cac bénh vé xuong khac,
chiém ty 1¢ 19,1% tong cac ddi tugng dugc diéu
tra. Dac biét nhan thay tat ca cac trudng hop méc
bénh nay déu c6 d¢ tudi trén 40 tudi.

Két qua khao sat thuc té trén phan anh tac
dong cua ngudn nude dén doi sdng va suc khoe
ngudi dan. Pong thoi, nhitng s liéu thong ké cac
nhém tudi phuc vu cho viéc danh gia phoi nhiém
cho 220 ngudi dan tai 50 ho gia dinh dwoc diéu
tra.

Két qua tinh todn liéu lwong phoi nhiém

Liéu hap thy hang ngay (CDI) duoc tinh toan
g véi cac muc fluoride 16n nhat, trung binh va
nhé nhat do dwoc trong miu nudce cua vung. Tai
gia tri nong do fluoride 12 1 mg/L, ta tinh dwoc
muc phoi nhiém an toan (khéng giy anh huong
dén stic khoe). Bong thoi, tinh dugc mirc phoi
nhiém téi wu, sir dung ndng do t6i wu 0,7 va 1,2
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mg/L theo danh gia cia WHO. Bang 2 thé hién
két qua tinh toan lidu luong phoi nhiém cua 220

ngudi dan 6 3 nhom tudi khac nhau.

Bang 2. Liéu hép thu & cac nhom tudi khac nhau

CDI (<6tudi) CDI (6-12 tudi) CDI (>12 tudi)
(mg/kg/ngay) (mg/kg/ngay) (mg/kg/ngay)
Crin = 0,31 mg/L 0,029 0,022 0,012
Crnax = 7,69 mg/L 0,721 0,530 0,320
Crs = 2,66 mg/L 0,249 0,183 0,111
C=1mg/L 0,094 0,069 0,042
C=0,7 mg/L 0,066 0,048 0,029
C=12mg/L 0,113 0,083 0,05

So sanh két qua nhan dwoc voi lidu luong
thip nhat c6 thé gay fluorosis ring va xuong
(LOAEL) la 0,1 mg/kg/ngay (WHO, 1984) thi
nhan thay liéu hap thy trung binh ctia ngudi dan
hang ngay déu cao hon gia tri LOAEL theo
khuyén cdo cia WHO va vuot qua miic an toan
(tai ndng d 1 mg/L) 14 2,6 lan.

Liéu hap thu cuc dai c6 thé phoi nhidm ddi
véi nguoi dan ung tinh duoc la 0,721
mg/kg/ngdy & nhom dudi 6 tudi va thap nhat l1a
0,320 mg/kg/ngay & nhom nguoi trén 12 tudi. So
sanh gia tri lidu hip thu cuc dai véi LOAEL cho
thay rai ro phoi nhiém voi fluoride ma ngudi dan
c6 thé méc phai la rt cao. Trong do6, cao nhét 1a
nhém tré em dudi 6 tudi (cao hon gia tri LOAEL
khoang 7 lan), nhom 6 dén 12 tudi c6 kha ning

phoi nhiém véi fluoride cao hon mirc khuyén céo
khoang 5 lan va nhém ngudi trudng thanh 1a hon
3 lan.

Hinh 7 biéu dién liéu luong hap thu fluoride
xét riéng ting thon thé hién rd chi c6 2 thon Pha
My va Pha Hiép thudc xa Tay Phii co lidu hap
thu trung binh ¢ ca 3 nhém tudi déu thap hon
mic LOAEL. N&i bat ¢6 3 thon: Hoa Hiép, Hoa
Trung (xa Binh Tuong) va Phi Tho (x8 Tay Phu)
liéu hap thy trung binh kha cao va déu vuot quéa
ngudng LOAEL ¢ ca 3 nhom tudi. Ung vai lidu
luong phoi nhidm dé, két qua phan tich ndng do
fluoride & 3 thon nay 1a cao nhat trong tong s6 8
thon duoc khao sat. Miic phoi nhiém vai fluoride
cia nguoi dan séng trong ving nay la rat tram
trong.

0.450
0.400
0.350
§ 0.300
.
% 0.250
2 0.200
= 0.150
&)
0.100
0.050 ‘ ,
0.000 ;, i %_ v
: 2 Hoa  Hoéa | 0% | Pha | Pha | Phi
Gian | Gian | ¢ 0 ey | T e Tho | Higp
gl | g2 i g ; )
ODwdi 6 tudi | 0.195 | 0.174 |0.171 | 0.417 0.353 | 0.040 | 0.272 | 0.060
©6-12 tudi | 0.143 | 0.128 | 0.125 | 0.307 0.260 | 0.029 | 0.200 | 0.044
®Trén 12 tubi| 0.087 | 0.077 | 0.076 | 0.185 0.157 | 0.018 | 0.121]0.027

Hinh 7. CDI trung binh theo timg thon cta 3 nhom tudi
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Nhu vay, 100% nguoi dan ¢ khu vuce nghién
ctru déu chiu phoi nhiém véi fluoride trong nuée
udng cao hon rat nhiéu lan so véi lidu lugng toi
thiéu @& dam béo an toan cho tré em 1a 0,01
mg/kg/ngay va lidu lugng phoi nhiém t6i thiéu dé
dam bao an toan cho nhom nguoi trudng thanh 1a
0,05 mg/kg/ngay (ATSDR). Bdi v6i nhom nguoi

truong thanh, vi fluoride ¢6 thé ngim vao men
rang tot nhat cho dén 12 tudi nén véi mot lidu
hip thy hang ngiy cao (trung binh la 0,111
mg/kg/ngay) nguy co fluorosis cua ngudi dan
trong ving do phoi nhiém voéi fluoride 1a diéu tat
yéu.

Bang 3. Chi s6 nguy hai ctia 3 nhom tubi

CDI (<6tudi) CDI (6-12 tudi) CDI (>12 tubi)
(mg/kg/ngay) (mg/kg/ngay) (mg/kg/ngay)
HQ (tai Cmax = 7.689 mg/L) | 12,02 8,83 5,53
HQ (tai Cts =2.659 mg/L) | 4,115 3,05 1,85

Bang 3 cho thay chi s6 nguy hai HQ & ca 3
nhom tudi déu Ién hon 1, c6 nghia 1a nhing tac
dong bat loi dén siac khoe s& xay ra khi phoi
nhiém véi fluoride va nguy co fluorosis ciing
tang theo chi s6 HQ. Xét theo timg nhom tudi thi
& d6 tudi cang nho, nguy co fluorosis cang cao.

Nhu vay, cac két qua trén cho thdy toan bo
ngudi dan trong ving déu c¢6 mic lidu hip thu
vuot chuan cia WHO va ATSDR. Do d6, can ¢
nhiing giai phap gitip nguoi dan giam thiéu phoi
nhiém véi fluoride trong nuéc udng va tranh phoi
nhiém fluoride cho cac thé hé tiép theo.

KET LUAN

Tinh trang 6 nhiém fluoride trong nudc ngam
tai ving nghién ctru 1a & muc cao, trén dién rong
va déng bao dong véi 58% sé mau cé ham lugng
fluoride vuot qua gidi han cho phép 1,5 mg/L
(WHO). Tir két qua nghién ctru xac dinh duoc
nhitng thon, x6m c¢6 ham lugng fluoride cao dang

chu y trong vung nghién ctru thon Hoa Son, Hoa
Hiép, Hoa Trung (x& Binh Tuong), thon Pha Tho
(xa Tay Phu) va thon Ta Giang | (xa Tay Giang)
déu c6 ndng o fluoride trung binh vuot qua gia
tri giéi han t6i da cho phép 1a 1,5 mg/L cua Bo Y
té (QCVN 01:2009/BYT, QCVN 02:2009/BYT).
Mutc phoi nhiém véi fluoride ciia nguoi dan song
trong ving nay 1a rat trdm trong. Toan bo ngudi
dan trong ving déu c6 muc liéu hap thu vuot
chuan cia WHO va ATSDR. Liéu lugng phoi
nhiém cuc dai 1a 0,721 mg/kg/ngdy & nhom tré
em dudi 6 tudi, 0,530 mg/kg/ngdy cho nhom tudi
6 -12 va 0,320 mg/kg/ngay cho nhom ngudi
truong thanh, & do tudi cang nho thi nguy co
fluorosis cang cao. Rui ro suc khoe do fluorosis
dbi v6i nguoi dan huyén Tay Son 1a tit yéu xay
ra. Vi vdy, can co nhitng nghién ciru va hudng
giai quyét kip thoi nham kiém soat su lan truyén
6 nhiém va bao vé stic khoe nguoi dan.

Trang 70



TAP CHi PHAT TRIEN KHRCN, TAP 16, $0' M3 - 2013

The fluoride contamination in groundwater
and assessment of fluoride exposure for
residents in Tay Son, Binh Dinh

e Phan Nhu Nguyet
e To Thi Hien
University of Science, VNU-HCM

ABSTRACT

This study focuses on determining the
concentration of fluoride in groundwater and
estimating the fluoride exposure through
drinking water of three different age-groups
for residents in Tay Son district, Binh Dinh
province. A total of 50 well-water samples
were collected and 220 people were
surveyed by questionnaire from 50
households at 3 communes: Tay Phu, Binh
Tuong, Tay Giang of Tay Son district.
Results of this study showed that fluoride
concentrations in well-water varied from 0.31
mg/L to 7.69 mg/L (mean 2.66 mg/L, SD:
2.18 mg/L) with 70% of the well-water
samples above the maximum permissible

limit of 1.5 mg/L (QCVN 09:2008/BTNMT).
Groundwater in the studied area is seriously
contaminated with fluoride. Exposure of
fluoride among three age-groups was
calculated according to the guidance of
United States Environmental Protection
Agency (US EPA). The maximum estimated
exposure doses of 0.721 mg/kg/day in the
age-group of below 6 year, 0.530 mg/kg/day
in the age-group between 6 and 12 years
and 0.320 mg/kg/day in the age-group above
12 year exceed the LOAEL value of 0.1
mg/kg/day (WHO, 1984). A health risk due to
fluorosis to the people in Tay Son district has
become an evidence.

Key words: Fluoride, fluorosis, fluoride exposure groundwater, Binh Dinh
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