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Article info Abstract

Radon (***Rn) and radium (**°Ra) are natural sources of radiation that greatly

affect human health. In this work, we investigated the concentration of
Received: 15/4/2023 L L . . .

radioactive gas radon and radium in domestic water, including: 20 samples
Revised: 6/6/2023 of clean water provided by the water plant, 30 samples of pre-treated well

water and 30 samples of well water from households in households in Me Linh
Accepted: 8/8/2023 district, Hanoi city. The concentration of radon and radium gas was determined

using a specialized measuring device RAD-7. The results showed that radon

and radium concentrations varied depending on the water source surveyed.

Keywords

In the clean water provided by the water plant, the radon concentration has a
Radon, Radium, RAD- value of 0.05+1.08 Bg/l, with an average of 0.39 Bq/l; Pre-treated well water
7, radon measurement, has a value of 0.09+4.67 Bq/l, an average of 2.25 Bg/l and well water has a
radium method, effective value of 1.72+8.93 Bg/l, an average of 3.45 Bq/l, these values are all within
annual dose the allowable limit of the United States Environmental Protection Agency (US

EPA) of 11.1 Bg/l. The radium concentration in clean water is 0.061+0.173
Bq/l, average 0.097 Bq/l; Pre-treated well water 0.081+0.238 Bq/l, average
0.128 Bg/l and borehole water value 0.091+0.665 Bq/l, average 0.182 Bq/l,
there are 17 well water samples and 12 The treated well water sample has a
radium (***Ra) concentration that exceeds the allowable limit of the United
States Environmental Protection Agency (US EPA) of 0.185 Bq/l .
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Théng tin bai viét Tém tit

Radon (*?Rn) va radium (***Ra) la cac ngudn birc xa tu nhién anh hudong

. o nhiéu dén strc khoe con ngudi. Trong cong trinh ndy, chung t6i khao sat
Nedy nhan bai: 15/4/2023 ndng d6 khi phong xa radon va radium trong nuéc sinh hoat gdm: 20 méau
Ngay sira bdi: 6/6/2023 nudce sach do nha may nuée cung cip, 30 mau nude giéng qua xir I so bo
va 30 mau nudc gieng khoan cia cac hg dan tai cac hd dan thudc khu vuc

Ngay duyét dang: 8/8/2023 huyén Mé Linh, thanh phé Ha Noi. Nong d6 khi radon va radium dugc xéc

dinh bang thiét bi do chuyén dung RAD-7. Két qua cho thiy nong d6 radon

Tir khéa va radium thay ddi tiy thudc vao ngudn nuée khao sat. Trong nude sach
do nha may nudc cung cap nong do radon cé gid tri 0,05 + 1,08 Bg/l, trung
Radon, Radium, RAD-7,

Phép do radon, Phwong phap

binh 0,39 Bg/l; nude giéng qua xir Iy so b ¢6 gia tri 0,09 + 4,67 Bg/l, trung
binh 2,25 Bg/l va nuée giéng khoan c6 gia tri 1,72 + 8,93 Bg/l, trung binh
do radium, Liéu hiéu dung 3,45 Bq/l, cac gia tri nay déu nam trong gidi han cho phép ciia Co quan bao
hang nam. vé mdi truong My (EPA) 1a 11,1 Bg/l. Nong d¢ radium trong nudc sach ¢6
gia tri 0,061 + 0,173 Bq/l, trung binh 0,097 Bq/l; nudc giéng qua xt Iy so
b6 0,081 + 0,238 Bq/l, trung binh 0,128 Bq/l va nude giéng khoan c6 gia tri
0,091 + 0,665 Bq/l, trung binh 0,182 Bq/l, c6 17 miu nudc giéng khoan va
12 méu nuée giéng qua xtr Iy ¢6 ndng d6 radium (**Ra) vuot qua gii han
cho phép cua Co quan bao vé méi truong My (EPA) 1a 0,185B¢g/1.

ngim duoc hinh thanh trong 1ong dét [1, 2]. Khi d6 2U

va cac dong con chau de dang khuéch tan vao trong cac

1. Mé dau

Radon (**Rn) 14 san pham phén ra tryc tiép tir radi \
. ) ) ngudn khac nhau. Céc nhin phong xa *Ra va *’Rn la
(**Ra) trong chuodi phén rd phong xa uranium ty nhién I o , . L
. ) cac dong vi co6 ddc tinh phéng xa cao, thudng c6 mat
238 A C 38T 18 A . A A 12 o

(*"U). Bong vi U Ia mot trong cdc nguyén to phong trong cac loai nudc voi ham lugng khac nhau. Moi dong

xa chiém phéan 1én trong mdi truong . Do phan bo rong vi ¢6 tinh chat hoa hoc khac nhau, nhung ca hai déu gay

rai trén vo Trai dat, 28U c6 mat trong hau hét cac loai
dat d4, khoang san. Khi cé cac hoat dong kién tao dia

chat hodc do tac ddng cua con ngudi, cac ngudn nudc

nhiéu tac hai x4u cho con ngudi khi udng phai. Trong
céc dong vi cuia radon thi 22Rn 1a gay nguy hiém nhat

cho con ngudi khi udng phai vi cé thoi gian song dai
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1a 3,8 ngay [3, 4]. Udng nudc chira nhidu 22Rn trong
thoi gian dai c6 nguy co ung thu cac co quan trong co
thé, dac biét 1a da day [3]. Ngoai ra, 22Rn khuéch tan
tir nude vao khong khi c6 thé gay ung thu phdi khi hit
phai. Udng nudc ¢ chira dong vi 2°Rn ¢ nguy co ung

thu, thoai hoa xuong, rang [5].

Vi vay, khao sat nong do *?Rn va 22°Ra trong cac ngudn
nude khac nhau 14 that sy can thiét vi mdi nguy hiém cua
chiing d6i véi sirc khoe cong dong va méi truong.

Trong ndi dung bai bao tac gia di tién hanh do nong
d6 khi radon (***Rn) va radi (***Ra) trong nuge sinh hoat
g6m nudc sach do nha may nudc cung cap, nude giéng
da qua xir Iy so bd va nudc giéng khoan duoc 1y truc
tiép tai cac ho dan dang sinh sdng trén dia ban huyén
Mé Linh, thanh phd Ha Nbi.

2. Phwong phap nghién ciru
2.1. Khu vuwc nghién ciru

Huyén Mé Linh ndm & phia Tay Bac ctia thanh phd
Ha Noi, cach trung tim thanh phd khoang 29 km va
c6 vi tri dia ly: Phia dong giap huyén Dong Anh va
huyén Soc Son; Phia tay giap huyén Phuc Tho va huyén
Yén Lac, tinh Vinh Phutc; Phia nam giap huyén Dan
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Phuong.; Phia bic giap thanh phd Phuc Yén va huyén
Binh Xuyén thudc tinh Vinh Phic.

Huyén Mé¢ Linh dugc thanh lap ngay 5 thang 7
nim 1977 trén co so hop nhat 2 huyén Binh Xuyén
va Yén Lang; 4 xa Van Tién, Nguyét Dtic, Minh Tan
va Binh Pinh cta huyén Yén Lac va 2 xa Kim Hoa va
Quang Minh cua huyén Kim Anh [6]. Khi méi thanh
1ap, huyén Mé Linh c6 38 don vi hanh chinh gém thi
trdn Phuc Yén, thi trin nong trudng Tam Dao va 36
xd: B4 Hién, Binh DPinh, Chu Phan, Pai Thinh, Pao
Puc, Gia Khanh, Hoang Kim, Huong Son, Kim Hoa,
Lién Mac, Mé Linh, Minh Quang, Minh Téan, Nguy¢ét
buc, Phu Xuan, Quang Minh, Quat Luu, Son L6, Tam
Canh, Tam Déng, Tam Hop, Tan Phong, Thach Da,
Thanh Lam, Thanh Lang, Thién K&, Tién Chau, Tién
Phong, Tién Thang, Tién Thinh, Trang Viét, Trung My,
Tu Lap, Van Khé, Van Tién, Van Yén. Huyén li dugc
dat tai thi trin Phac Yén.

Ngay 1 thang 8 nim 2008, theo Nghi quyét sd
15/2008/QH12 ngay 29 thang 5 nam 2008, huyén Mé
Linh da dugc tach ra khéi tinh Vinh Phuc va sap nhap
vao thanh phé Ha Noi (hinh 1) [6].
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Hinh 1. So' dd vi tri khu vire huyén M@ Linh, Ha Noi

2.2. Ldy méu nwéc

Vi huyén Mé Linh dugc tach tir tinh Vinh Phuc véi
ddc thu 1 san xuat ndng nghiép nén nhiéu hang muc
phuc vu dan sinh chwa dwoc dau tu trong d6 c¢6 cung
cép nguén nudce sach sinh hoat cho nhan dan, mot sb
phudng nhiéu ho dan van phai st dung ngudn nude
giéng khoan dé phyc vu sinh hoat hang ngay.

32

Nong d6 phong xa Radon (*2Rn) va Radi (**Ra)
duogc xac dinh trong mot s6 mau nude may, mau nudc
giéng da duoc xtr Iy so va mau nude giéng khoan chua
qua xu 1y ¢ cac truong hoc, cac h gia dinh dang sinh
song trén dia ban huyén Mé Linh, thanh phé Ha Noi.
Tac gia tién hanh 1y mau nudc tai 10 xa thugc huyén

M Linh, thanh phd Ha N¢i (hinh 2).
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C6 nhiéu yéu t6 khac nhau anh huéng dén do chinh
xac cta két qua nhu: lugng nude 1iy trong mau do, thoi
gian do, nhiét 6, d6 4m, phong may va mai truong. ..
trong d6, yéu t6 quan trong nhét 1a k¥ thuat liy mau
nude. Vi vdy, can phai 1y mau nudc theo cac nguyén
tic sau [7, 8]: Nudc can dugc xa mot thoi gian trude

khi le‘iy dé dong nudce on dinh; Dung cu léy mau dugc

trang rira it nhat hai lan truéc khi 1y bang chinh ngudn

nudc sé lay.

Trong qué trinh 1dy mau, khong dé nudc tiép xtc
v6i khong khi. Dung 6ng nhya mot dau gan voi voi
xuat 1 nudce, dau con lai cho vao lg, xa nude chay qua

ong cho dén khi day tran, day nap that kin khi mau chwa

duoc do.

HUNG YEN

Chai giadi:
Nude sach

® Nude giéng khoan

® Nude giéng qua xi I

Hinh 2. Vi tri lz‘iy miu nuwéc tai khu vure khio sat

Ngoai ra, toc d6 xa nude ciing lam that thoat ndng d6 22Rn (bang 1). Trong nghién ctru nay cic mau nude duge

lay véi tée do 1-2,5 lit/phiit nén c6 thé bo qua sy that thoat 22Rn do toc d6 dong chay.

Bing 1. Lwong 22Rn thét thoat theo tdc dd ciia nuéc [8]

TT Tdc do dong chay (lit/phat) Luong *?Rn that thoat (%)
1 ~4 5,5
2 ~6 13,5
3 ~8 27,5
4 10-12 345

Bang 2. Thong ké khéi lwgng miu thu thap

Khu vue Nuéce sach Nuée giéng o Thoi gian

TT . . L, o, Nudre gieng khoan A x

(phudng/xa) (nwéc may) qua xir ly lay mau
1 Quang Minh 02 03 03 12/5/2022
2 Chi bong 02 03 03 12/5/2022
3 Chu Phan 02 03 03 12/5/2022
4 Dai Thinh 02 03 03 12/5/2022
5 Hoang Kim 02 03 03 13/5/2022
6 Kim Hoa 02 03 03 13/5/2022
7 Mé Linh 02 03 03 13/5/2022
8 Thach ba 02 03 03 14/5/2022
9 Tién Phong 02 03 03 14/5/2022
10 Tién Thinh 02 03 03 14/5/2022
Téng 20 30 30
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2.3. Phwong phdp xdc dinh nong dé radon (**Rn)

Trong ndi dung bai bao tac gia xac dinh nong do
radon bang phuong phap phd alpha RAD-7. RAD-7
1a thiét bi chuyén do n6ng dd radon véi do nhay cao.
RAD-7 gdm mét budng do hinh ban cau thé tich khoang
700ml. Detector ban dan silic dat & tim ban cau. Thuan
loi cia may la kha ning xac dinh ning lugng mdi hat
alpha, tir 46 phén biét dugc cac dong vi cuia radon 22Rn,
220Rn,2'°Rn m&i va cil, tin hiéu va nhidu. May di kém bo
phu kién cho phép xéac dinh ndng d6 radon trong nudc
v6i d6 nhay tir dudi 4 dén trén 400.000Bg/m? [8]. Thiét
bi RAD-7 xé4c dinh nong do *?Rn thong qua cic dong
vi con chau 2'8Po, 21Po. Do am twong ddi trong budng

do anh huong dén kha ning dén detector ctia cic dong

Déng khi hru théng

vi ndy. RAD-7 can dugc lam khé truée mdi phép do

sao cho d6 4m duy tri dudi 10% trong qua trinh do [7].

Pé dam bao két qua chinh xac, phong duge xac
dinh. MAu nudc cit hodc nude da khir 22Rn duoc do
trong 10 1an véi ché do tuong tw do mau phan tich. Gia
tri phong trung binh do dugc (0,04+0,01) Bg/l.

Phuong phap RAD-H,O sir dung chu trinh vong khi
kin, trong d6, luong khi va nudc khong dbi. Hiéu suat
ldy 22Rn tir nu6c dua vao vong khi kin dat t6i da 99%
ddi véi lo S0ml va 94% ddi vé6i lo 250ml. Lo 250ml
duogc str dung dbi voi cac miu nudce c6 ndng do thiap

hon 100 Bq/l, nguogc lai 1o 50ml dugc str dung [8].

So d6 do néng d6 radon dugc dua ra trong hinh 3.

Dau loc khi

Budng clnra khi

B phin
suec khi

Hinh 3. So d6 do ndng d9 radon trong miu nwéc

2.4. Phwong phdp xdc dinh nong dé radi (**Ra)

Nong d6 radi (**Ra) trong nude duoc xac dinh bang
phuong phap nht mau nudce da khir 22Rn trong khoang
10-14 ngay, sau d6 dem do ndéng do **Rn va suy ra

ndng d6 2%Ra theo cong thirc sau [1]:

No = _*Nen ©))
Ra_l_e—/iRnt

Trong dé:

N, la n6ng d0 radon do duoc;

Ay, = 0,26/ngay 1a hang s6 phéan ra clia **Rn
t 1a thoi gian nhét mau.

k 1a hé sb thoat khi radon dugc xé4c dinh theo cong

thirc sau:
(2)

AR
k = ZBn
ARa

véi A, va A, 1ahoat do cua *’Rn va *Ra.

34]

2.5. Tinh liéu higu dung hang nam

Liéu hiéu dung hing nim dong gop cho mot ngudi
ubng nudc chira *?Rn hodc 2*Ra la E (Sv) dugc xéc

dinh theo cong thirc sau:
E =exV xC 3)
Trong do:

& (Sv/Bq) 1a hé sb chuyén dbi liéu hiéu dung trén
mot don vi néng do phong xa, d6i v6i ?Rn thi ¢ = 10
Sv/Bq[7], d6i v&i 2Ra thi & = 2,8.107 Sv/Bq [1];

V_= 730 lit/ndm, 1 thé tich nuéc mdi ngudi udng
hang nam (mot ngudi trung binh mdi ngay udng 2 lit x

365 ngay);
C,(Bg/l) 1a nong d6 2Rn hodc *%Ra trong nudc.

Ngoai ra, ?Rn trong nudc thuong khuéch tan vao
khéng khi. Do d6, khong khi c6 chira lwgng 2?Rn dang
ké thoat ra tir nu6e. Gia stir ngudn nuée duge dit trong
nha véi thé tich khi mot nguoi hit mdi ngay 1a V =20m?

va thé tich nudc duoc xa trong 1 gio'1a W = 0,01m?/gio.
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Khi d6 liéu hi¢u dung hing nam do hit khi 22Rn thoét

ra tir nudc D(Sv) dugc tinh theo cong thirc sau[10-12]:

D = fxC x(g, +¢ F) “)
Trong do:
f=Wxe/VL=3,571x10* Q)

e=0,51a hé s6 chuyén d6i 22Rn tir nude vao khong
khi;

A =0,7/gio 1a toc do trao d6i khong khi;

C (Bg/m’) Ia ndng do 22Rn trong nudc;

g, = 0,33 uSv.m*’/nam/Bq 1a hé sb chuyén déi liéu

hiéu dung d6i v6i ??Rn;

& =80 uSv.m*/ndm/Bq 12 h¢ s6 chuyén doi liéu higu

dung db6i véi 2'¥Po, 2"Bi, *'*Po.
F = 0,4 12 hé so can bang gitra ?’Rn va cac con chau.

Theo US EPA di khio sat, nong do radon trong
nude gy ra khoang 175 ca tir vong mdi nam, trong d6
87% la do hit phai khi chira radon va 13% la do udng

nude c6 chira ham lugng radon cao [13].

3. Két qua nghién ciru
3.1. Néng dp radon (***Rn) trong nudc
3.1.1. Nuée giéng qua xir Iy so bg

Nongdo *2Rn trong nude giéng qua xir 1y so bo dao
dong tir (0,09 + 0,03) Bg/l dén (4,67 + 0,07) Bq/l, thap
hon nong d6 gidi han tir ~ 3,10 dén ~ 139,81 lan [14].
Ndng d6 trung binh (2,25+ 0,04) Bg/l. Theo dé, liéu
ubng hiéu dung hang nam dao dong tir (0,59 + 0,22)
uSv/nim dén (13,43 +0,587) pSv/nam. Liéu hiéu dung
trung binh (16,11£0,28) pSv/nam. Néu ngudn nudce
duoc dat trong nha, lidu hiéu dung hing nam do hit khi
22Rn thoat ra tir nudc khoang (0,98 + 0,35) uSv/nam
dén (43,21 +£0,98) pSv/nam. Lidu hiéu dung trung binh
(22,23 + 0,46) uSv/nam.

3.1.2. Nuée sach do nha méy nuée cung cdp

Nong d6 *?Rn trong nudc miy dao dong tir
(0,05+0,02) Bg/l dén (1,084+0,05) Bg/l, thip hon ndng
d06 gioi han tir ~ 11,1 dén ~ 220 1an[14]. Nong do trung
binh (0,39 £ 0,06) Bg/I. Nhu vay, liéu udng hiéu dung
hang nam dao dong tir (0,37 = 0,16) uSv/nam dén (7,81
+ 0,32) pSv/nam. Liéu hiéu dung trung binh (2,80 +
0,45) pSv/nam. Néu ngudn nudc dugce dit trong nha,

lidu hiéu dung hang nim do hit khi 22Rn dao dong tir

(0,61 + 0,25) pSv/nam dén (12,63 + 0,51) pSv/nam.
Liéu hiéu dung trung binh (4,58 + 0,71) pSv/nam.

3.1.3. Nude giéng khoan

Nodng do **Rn trong nudc giéng khoan dao dong
tir (1,72 + 0,07) Bq/l dén (8,93 + 0,24) Bq/l, thap hon
ndng do gioi han tir ~ 1,28 dén ~ 6,76 1an[14]. Nong
do trung binh (3,45 + 0,13) Bg/l. Twong tng, liéu udng
hiéu dung hiang nam dao dong tir (12,32 + 0,56) uSv/
niam dén (65,21 + 1,68) pSv/nam. Liéu hiéu dung trung
binh (24,56 £ 0,91) pSv/nim. Néu ngudn nude duge
dat trong nha, liéu hidu dung hang nam do hit khi 22Rn
khoang (20,44 + 0,95) uSv/nam dén (107,32 = 2,876)
uSv/nam. Lidu hiéu dung trung binh (40,28 + 1,46)

puSv/nam.
3.2. Nong dp radi (**Ra) trong nuwéc
3.2.1. Nuée giéng qua xir Iy so bé

Nong do 2°Ra trong nudc giéng qua xir Iy so bo tai
mot sé nha dan khu vuc huyén M¢ Linh dao ddng tu
(0,0810,025) Bq/l dén (0,238+0,071) Bg/l, nong do
trung binh (0,128+0,023) Bq/l. Tai khu vuc khao sat c6
12 mau nudc giéng qua xir 1y ¢6 ndng do cao hon nong
d6 gi6i han tir ~1,07 dén ~1,31 1an [14]. Tuong tng,
lidu hiéu dung hiang niam do udng nudc chira 2Ra dao
dong tir (15,65+4,94) pSv/nam dén (49,54+13,98) uSv/
nam. Liéu hiéu dung trung binh (26,1144,62) pSv/nam.

3.2.2. Nué6e sach do nha may nwée cung cdp

Nong do 2°Ra trong nudc may & mot sé nha dan
khu vuc huyén Mé Linh dao dong tur (0,061+0,021)
Bg/l dén (0,173+0,080) Bg/l, thip hon ndng do gidi
han tir ~1,0 7dén ~3,19 1an [14]. Nong d6 trung binh
(0,097+0,020) Bq/I. Khi d6, liéu hiéu dung hang nim
do udng nudc chira 2Ra dao dong tir (11,68+11,84)
pSv/nam dén (35,21£17,05) pSv/nam. Liéu hiéu dung
trung binh (17,9943,42) pSv/nam.

3.2.3. Nuée giéng khoan

226Ra trong nudc giéng khoan ¢ mdt s0 nha

Nong do
dan khu vuc huyén Mé Linh dao dong tir (0,091+0,042)
B/l dén (0,665+0,123) Bg/l. Tai khu vuc khao sat c6
17 mau nude giéng c6 ndng do cao hon nong do gidi
han tir ~1,06 dén ~ 3,67 lan[14]. Nong do6 trung binh
(0,182+0,024) Bq/l. Tuong tng, licu hiéu dung hing
niam do uéng nudc chira 2°Ra dao dong tir (18,18+8,87)
pSv/nam dén (132,12424,84) uSv/nam. Lidu hiéu dung
trung binh (36,76+4,82) uSv/nam.
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So sanh ndng do 2?Rn va **Ra trung binh trong
ba loai nudc khao sat cho thiy: Nong do 22Rn trung
binh trong nudc giéng khoan cao hon ~ 1,65 1an nong
d6 2Rn trung binh trong nudc giéng di qua xu 1y va

~9,12 lan ndng d6 22Rn trung binh trong nudc may;

4.00

3.00

2.50

1.50

Nong d6 Radon trung binh (Bq /1)

1.00 -

0.50

0.00 -

Nuwée sach

Nwéc giéng quaxirly  Nwdc giéng khoan

Nong d6 2¢Ra trung binh trong nudc giéng khoan cao
hon khoang 1,53 1an ndng d6 2°Ra trung binh trong
nude giéng da qua xir 1y va khoang 1,95 lan nong do

226Ra trung binh trong nudc may (hinh 4).
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Hinh 4. D6 thi so sanh néng dj 22Rn (a) va 2°Ra (b) trung binh trong cac loai nwée khao sat

Nhu vay, c6 thé thay nong do **Rn va ?*Ra phu
thudc nhiéu vao ngudn goc cla cac loai nudc. Nudc
gieng khoan c6 nong dd phong xa cao hon so véi hai

loai nudce con lai. Biéu nay la do:

- Phan 16n, nudc may va nude giéng da qua xu ly
so b da dugc xtr Iy qua nhiéu cong doan trudce khi dua
dén nguoi str dung nén luong 2?Rn, 2Ra di dugc han
ché dang ke.

- Nudc giéng khoan 1a nudc ngam cd nguon goc tir
dat da va chua qua xir Iy nén ndng d6 *2Rn va 2°Ra van
con kha cao.

Keét qua khao sat cling cho thay, sy chénh Iéch nong
d6 #*%Ra gitta cac loai nudc khao sat thap hon su chénh
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Vi 22Rn 14 san pham phan i tryc tiép tir 2Ra, bang
két qua khao sat, tac gia da xay dung dugc mdi tuong
quan giita ching. Hinh 5 thé hién mdi quan hé giira
ndng d6 **Rn va nong do 2*Ra trong cac mau nudc
khao sat. Két qua cho théy, tai cac mau nudc khao sat
ndng d6 2?Rn va 2%Ra khong c6 mdi quan hé tuyén tinh
(hé sb twong quan R2 = 0,279+0,565). Phan 16n, su ton
tai ciia ??Rn trong nudc khong chi phu thude vao lugng
226Ra trong nudc ma phu thudéc manh vao ham luong

28 trong dat va cac dic diém dia chat mdi khu vuec.
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4. Két luan

Két qua cho thiy, ndng d6 *Rn trong tit ca cic mau
nudce khao sat déu nam trong giéi han dé nghi ctia US
EPA, 11,1 Bg/l. Tai khu vuc khao sat ¢ 17 mau nudc
giéng khoan va 12 miu nudc giéng da qua xir 1y so bo
¢6 ndng do 2%Ra vuot qua mic dé nghi 0,185 Bg/l. Do
d6 can c6 bién phap lam giam 2Ra trude khi st dung

v6i muc dich an udng.

Nong d6 phong xa phu thudc vao loai nudc. Nhin
chung, cac miu nudc giéng (nuwdc ngam) co ndng do
2Rn, 2Ra cao hon so véi cic mau nudc may, nudc
qua xtr ly (nuwéc mat). Su khac nhau ciia ndng d6 phong
xa chu yéu phu thudc vao ngudn gbc loai nudc, moi
truong dia chat ciia nguon nude. Ngoai ra, nong do con
phu thudc vao mot $6 yéu td khac nhu sy van chuyén,
tdc do chay cia nudc, chiéu sau cua giéng... Can c6
c4c bién phéap 1am giam ndng d6 phong xa trudc khi sir

dung ngudn nude ngam.

Nodng do 22Rn va 26Ra trong cac ngudn nudc khao
sat khong c6 mdi quan hé tuyén tinh. Didu nay cho thay
22Rn khong chi ¢6 ngudn gde tir 22°Ra trong nude. Phan
16n 22Rn duogc sinh ra tir chudi phan rd 2U trong dat.
Tuy nhién, sy tdn tai cua nod trong nuéc lai phu thude

vao nhi¢u yéu t6 anh hudng tir moéi truong dia chat.
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