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Tém tit: Nghién ctru trinh bay hién trang kiéu phéng xa tu nhién méi trudng trong nha va moi
trrong 1am viée ciia ngudi dan khu vie huyén Dong Vin, tinh Ha Giang thong qua ndng do khi
radon (***Rn va **’Rn) trong khong khi. Nguoi dan dia phuong c6 tap quan canh tac ngay tai cac
thung liing, hé sut karst va sdng trong cac cin nha trinh trong, mot kiéu nha kin, 4m thap, it luu
thong khong khi. Két qua khao sat cho thdy khong khi & cac ho sut va long chao karst c6 nong do
*2’Rn dao dong tir 30 - 98 Bq m™ va ndng d6 **°Rn dao dong 37 - 406 Bq m’, twong Gmg véi tong
lidu chiéu 0,6 - 4 mSv nam™, cao hon 1 - 4 1an gidi han liéu chiéu theo khuyén cao cta IAEA (1996).
Maoi truong khong khi trong nhé trinh tudng truyén thong co nong dd **Rn1a 0 - 101 Bg m™ va **’Rn
12 86 - 535 Bg m™, tuong tmg véi tong liéu chiéu 9,6 - 45,4 mSv nam™, cao gap 9 - 45 1an gidi han
lidu do TAEA khuyén céo. D6i sanh ndng d6 khi radon trong nha trinh tuong véi cac nha xay bang
vat heu hién dai (gach nung, sat thep, bé tong, tudng voi xi mang) cho thdy ndng d6 ***Rn (0 - 115
Bg m™) va 20Rn (0 - 37 Bg m™) trong cac ngdi nha xay bang vat lidu hién dai thudc nguong an
toan so vai quy chuan phong xa trong nha 200 Bg m’ (QCVN 7889:2008) va 150 Bgq m’ (EPA
2003) dbi véi “*Rn; nong d6 nay tuong rng voi téng lidu chleu 0 - 6,2 mSv nam™, cao c6 thé toi 6
1an gi6i han liéu chiéu (IAEA). Nhin chung, nong do va tong lidu chiéu trong do khl radon (**Rn
va *’Rn) v6i moi truong nha ¢ khu vuc huyén Dong Vin tuong ddi cao, dic biét trong cic nha
trinh tudng truyén thong.

T khoa: Déng Van, phéng xa, radon, thoron, lidu chiéu.

1. Mé dau

Theo théng ké cua Hiép hoi hat nhan thé
gidi nam 2016 [1], 42% nang lugng buc xa tu
nhién xue”it hién trén bé mait Trai dat tac dong
tryc tiép dén con nguoi co ngudn goc tir khi
radon va cic san phidm phan rd cua no. Khi
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radon c6 mat ¢ khip moi noi trong méi truong
song (khong khi, nudc va dat...), gdm chu yéu
ba ddng vi phong xa **’Rn (chu ky ban ri 3,83
ngay), 20Rn (chu ky ban ra 55,6 giay) va 219Rn
(chu ky ban ra 3,96 giay). Radon tac dong truc
tiép dén sirc khoe con ngudi qua dudng ho hip,
phu thudc vao chu ky ban rd: *’Rn c6 thé d&
dang di vao co thé con ngudi va quay nguoc lai
moi truong khong khi qua duong ho hép; 20Rn
rat khé c6 thé quay nguoc tré lai moi truong
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khong khi néu bi hit vao co thé; ?*Rn kho cd
thé tiép can dwoc dén con nguoi. Khi vao dén
hé ho hap, khi radon va cac san pham phan ra
con & dang ran (nhu poloni (Po), chi (Pb) va
bismuth (Bi) c6 xu huéng cu trd ¢ phé quan,
phoi va phat ra cac hat alpha mang ning luong
16n c6 thé gay ton hai dén ADN, pha huy té bao
[1]. Khi nghién ctru v& anh hudng cia khi radon
trong moi truong khéng khi, déng vi *’Rn
thuong duge bé qua vi thoi gian ton tai qua
ngin, it c6 co hdi tac dong dén con ngudi, trong
khi dong vi **Rn va *’Rn dugc xem 1a nguyén
nhan chinh gay ra cac blic xa phong xa tu
nhién. Trén thé gi6i va & Viét Nam, nghién ctru
va danh gia buc xa phéng xa trong moi truong
lam viéc va nha ¢ da va dang dugc chu y thuc
hién nhdm bao vé con ngudi trudc nhitng tac
dong phong xa khong cam nhén dugc [2-7].
Ddng Van la mot trong bbn huyén thude dia
ban Cao nguyén da Pong Vin, nam & vung cao
phia bic tinh Ha Giang. Noi day 1a dia diém cu
tri ctia nhiéu dan toc thiéu sd voi su da dang vé
phong tuc, tdp quan nhu trong ngd trong hoc da
tai méo, canh tac dudi thung liing va lam nha
trinh tuong [8]. Gan day, Pdng Vin 1a dia diém
du lich hip dan v&i canh quan dia hinh karst ky
vi cung hé thong cic hang dong da voi. Tuy
nhién dja hinh karst hiém tro, chia cit manh,
v6i nhidu hé théng dat gy va su xuét hién cua
cac thung liing, hd sut gitta nai thich hop cho
cac loai khi dudi sau, trong d6 c¢6 khi radon, di
chuyén 1én bé mat Trai dit. Dic biét, cac hang

dong va hd sut karst thuong 1a nhiing mdi
truong kin, it co su Iuu thong khong khi, cac
khi tr dudi sdu khi khuéch tan 1én mat dat co
thé duoc tip trung v6i néng dd cao. Su phd
bién cua dia hinh karst ¢ cao nguyén da Dong
Vin cong véi kinh té nong nghiép chu dao voi
thoi quen tép trung sinh song va canh tac, trong
trot & cac thung ling karst (Hinh 1) khién cu
dan dia phuong c6 kha nang cao bi anh hudng
boi cac khi thoat ra tir dudi sau.

Mot diém dén khong thé thiéu khi dén Cao
nguyén da Dong Vin 1a thi trdn Ddng Van. Thj
tran nam trong mot 1ong chao karst, bao quanh
boi cac khoi nai d4 voi. Trung tAm thi trdn noi
tleng v6i Phd Co Dong Van, noi tap trung gan
nhu toan bd nét dic trung vé& van hoa, 16i song
va phong tuc cua cu dan Cao nguyén da. Pa so
cac ngdi nha trong khu vuc Phd C6 13 nha trinh
tuong, cé dac diém tuong nha rat day, dugc lam
bang dat voi hang cot gd 1on, co thé co6 mot
hodc hai tang, mai lop ngoi trén nhimg két cau
vi kéo bang gd chic chin (Hinh 2). Tuy nhién,
nha trinh tuong thudong cé mai thap, clira ra vao
cung khong cao va it khi c6 cua s6. Dac diém
nay rat thuan loi cho cac khi dat va khi phong
xa giai phong, tap trung va gy tac dong dén
con nguoi.

Nghién ctru dugc thue hién nhim danh gia
hi¢n trang moéi trudng phong xa trong nha va
noi lam viéc & huyén Dong Vian bang nong do
khi radon trong cac kiéu nha va cac ho sut karst,
noi ngudi dan sinh sdng va san xuat.

Hinh 1. Thung liing ¢ xa Ling Cu (tri) va xa Thai Phin Tung (phai)
noi ngudi dan sinh song va canh tdc néng nghiép.
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Hinh 2. Nha trinh tuong ¢ x3 Sang Tung (trai) va xa Sing La (phai), huyén Dong Vin.

2. Vi tri va phwong phap nghién ciru

a. Vi tri nghién ciru

Nghién ctru tién hanh khao sat ndng do
radon tai 7 hd sut va 2 cum dan cu, gém khu
Ph6 Co (thi trin Pong Vian) va Lang van hoa
Liing Cam (xd Sung La), thudc dia ban huyén
Ddng Vin. Cac hd sut dugce ki hidu tir S1 dén
S7 (Hinh 3), theo ghi nhén cac hé sut nay déu la
noi canh tac mot sd loai rau, cdy hoa mau va
mot sb loai ¢o phuc vu chin nudi gia stc cia
nguoi dan dia phuong (Hinh 4).

Nha ¢ ctia nguoi dan dia phuong dugc lya
chon xac dinh néng d0 khi radon lam tir nhiéu loai
vat liéu khac nhau va dugc chia thanh 2 nhom: (1)
nhém cong trinh truyén thong gdm nha trinh
tuong truyén thdng va nha xay bang gach dat ép
hoac da voi ép khong nung (N1 - N4); (2) nhom
cong trinh hién dai gdm nha xay bang gach
nung, bé tong, cdt thép, voi, vira, xi ming, tim
lop ton...(N5 - N13).

b. Phwong phdp do nong dé radon

Nong d6 khi phong xa radon (*’Rn va
*Rn) duogc xac dinh bang thiét bi di dong hién
truong quang phd-o Sarad RTM® 2200 (CHLB
buc). Tai cac hé sut, néng d0 khi radon duoc
do & vj tri cach mat dit ~ 1 m, trong moi truong
nha &, néng d0 khi radon dugc do & vi tri cach
mat dat va tudng nha ~ 0,3 m. Mdi diém duoc
do lap lai t6i thiéu 3 lan. May huat khi truc tiép
tor moi truong, dua dong khi chay qua cac cam
bién, do birc xa hat alpha va cho ra Kkét qua hién
thi ndng do khi phéng xa trén man hinh. May
¢6 wu diém gon, nhe, dé di chuyén trong qua
trinh do dac. May c6 d6 nhay 16n va khong bi
anh huong boi d6 4m cua moi trudng xung
quanh. Thé nhé SD trong may cho phép luu trix
mot lwong dir liéu 16m, mdi dir liéu duge ghi véi
toa do GPS riéng va c6 cong USB dé két ndi
v6i may tinh khi xuat dit liéu [10].

Moi truong Trong nha Noi lam viéc

Ki hi¢u N1-9  N10-13 S1 S2 S3 S4-6 S7
Phé H6 sut dbi Thung H6 sut , Thung liing

Lang van ) HO sut i
) dién truong  liing canh  trude clra doc quoc 16
Vitri . hoéa Liing thon Mo )
Dong DTNT* hang hang Ma 4C, xa Thai

Cam . . Long

Van bong Van Rong Le Phin Tung

(* DTNT: Dan tdc ndi tru)
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Hinh 4. H} sut gin truong DTNT huyén Dong Vin (tri - S1) va hd sut trude cira hang Ma Lé (phai - S3).

¢. Phurong phdp xdc dinh liéu chiéu

Trong qué trinh phan ra, **Rn va **’Rn phat
ra cac hat alpha mang nang lugng 16n nhung lai
c6 kha nang dam xuyén kém (hat alpha khong
dam xuyén qua mét to gidy) do ching giai
phong ning lwong rdt nhanh. Diéu nay dong
nghia voi viée hat alpha dé dang bi da va 16p
biéu bi ngin can, khd gy ra liéu chiéu tir bén
ngoai dbi voi co thé. Tuy nhién, khi hat alpha
xa4m nhap vao co thé qua dudng ho hip, ching
gy ra lidu chiéu trong, pha hiy té bao bén

trong co thé va day chinh 13 mét trong nhiing
nguyén nhan din dén nguy co mic bénh ung
thu phdi [1].

Dé danh gia anh hudéng cua khi radon dén
co thé con nguoi, nghién ctru si dung cong
thire tinh liéu chiéu trong do UNSCEAR (2000)
[11] d& xuét nhu sau:

D = {(kgn + ngy ¥ Fgrp) X Cgy + (kpy + 1y X
FTn) X CTn} x H

Trong do, cac gia tri va hé $6 trong cong
thirc dugc giai thich nhu sau:

Trong nha Ngoai troi
Rn ®Rn Rn__ 2Rn

H¢ s0 hoa tan vao mau

0,17 0,11 0,17 0,11

Heé s6 chuyén d6i liéu chiéu khi hit vao co thé (nSv/(Bq h m™)) 9 40 9 40

k
n
F Hé sb can bang twong duong

H Thoi gian tiép xuc trung binh theo ndm (h)
C N6ng d6 radon xac dinh dugc (Bg m? )

D Liéu chiéu trong do hd hip (mSv nam™)

04 03 06 01
7000 2000

(**Rn duoc ki hiéu 1a Rn va ?°Rn duoc ki hiéu 1a Tn)
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3. Hién trang moi trwong phéng xa tai huyén
Pbong Vian

a. Moi trueong lam viéc tai cdc hé sut karst

Nong d¢ khi radon (***Rn va **’Rn) tai cac
hé sut duge trinh bay ¢ Bang 1.

Hién nay chua c6 tiéu chuin chinh thic vé
ndng d6 khi phong xa & méi truong ngoai troi,
UNSCEAR (1993) [11] cong bd ndng d6 **’Rn
ngoai troi trung binh 10 Bg m™, tuy nhién ddi
v6i *Rn ¢6 thoi gian ton tai lau trong khong
khi thi gia tri nay dao dong trong khoang 1 -
100 Bg m™ [11]. Nong d6 **’Rn tai cac hd sut
do dugc dao dong tir 30 Bg m™ dén 100 Bg m™,
cac gia tri nay khong vugt qua gia tri trung binh
100 Bg m™ [11]. Tuy nhién, ndng d6 **Rn déu
c6 gi tri cao, gap 4 dén 13 lan nong do trung
binh 10 Bq m™ [11], tham chi cao gip 40 lan,
nhu ¢ hd sut S1 (Bang 1 va Hinh 5).

Co quan Ning lugng Nguyén tir Quéc té
[12] quy dinh liéu chiéu gi6i han d6i véi mot
ngudi 14 1 mSv nam™”. Trong cac trudng hop
dac biét, lidu hiéu dung co thé tang toi 5 mSv
cho mot nam riéng 1¢, nhung trung binh 5 nam
lién tuc khong vuot qua 1 mSv trong 1 nam.
Téng liéu chiéu do ca Rn va **Rn giy ra la
0,6 - 4 mSv nam’’, cao hon lidu chiéu gi6i han 1
- 4 14n (Hinh 6).

b. Moi truong trong nha

Nong do va lieu chiéu gy ra do hit khi
*Rn, *"Rn moi truong trong nha duoc trinh
bay & Bang 2.

Theo TCVN 7889:2008 [13] mic hanh
dong dbi véi ndng d6 khi *’Rn tu nhién trong
nha 1a >200 Bg m”, mirc khuyén cio ddi véi
nha dang s dung <200 Bg m” va mirc phan
d4u cho cac loai nha <60 Bg m™. So sanh véi
két qua do cho thdy nong do khi *’Rn trong tat
ca cac ngdi nha ¢ day déu nam & mirc khuyén
cho, noi ¢6 noéng do khi **’Rn cao nhat 1a 115
Bg m 7 (Hinh 7). Tuy nhién, diéu dang chu y 1a
nong d6 khi **°Rn do dwoc ¢ khu vuc nay rat
cao, gia tri cao nhat 1én t&i 535 Bg m™, trong
khi hién nay chua co ti€u chuin cu thé vé
néng d6 khi *°Rn ty nhién trong nha. Vi viy,
dé danh gia dugc mic d6 nguy hiém cua cac
khi nay véi stiic khoe con nguoi can xét dén
liéu chiéu trong.

Trong cac ngdi nha lam bang vat liéu hién
dai, téng liéu chiéu gy ra boi hai khi “*Rn va
22Rn dao dong tir 0 dén 6,2 mSv nam’”, trong
d6 ¢6 2 nha nam & muc 0 mSy nam™, va con lai
cac nha co gia tri cao gép 3 - 6 lan liéu chiéu
glO’l han [12]. ‘Trong cac ngdi nha truyén thong,
tong heu chiéu trong 12 9,6 - 45,4 mSv nam”
cao gip 9 - 45 lan gi6i han lidu chiéu [12]
(Hinh 8).

Bang 1. Ndng d6 radon (***Rn va *°Rn) tai cac hd sut karst khu vire huyén Ddng Vian

HB sut Toa d6 Nong d6 radon (Bg m™)  Liéu chiéu (mSv nam™)
Kinh d¢ Vidd Crn Crn Dg, Dry, Drgyita
S1 23.271 105.319 59 406 0,7 33 4,0
S2 23212 105.236 98 74 1,1 0,6 1,7
S3 23290  105.313 59 135 0,7 1,1 1,8
S4 23.271 105.335 30 37 0,3 0,3 0,6
S5 23.271 105.335 49 123 0,5 1,0 1,6
S6 23272 105.337 74 74 0,8 0,6 1,4
S7 23259  105.302 89 111 1,0 0,9 1,9
IAEA (1996) 1

(IAEA 12 tiéu chudn lidu chiéu ciia Co quan Ning luong Nguyén tir Quéc té)
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Hinh 4. Nong d6 khi phong xa trong méi truong lam viée
(cac ho sut dugc ki hi¢u lan luwot tir S1 dén S7 nhu trong Hinh 4).
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Hinh 5. Liéu chiéu trong do hod hap méi truong lam viée
(cac ho sut duoc ki hi€u lan lugt tir S1 dén S7 nhu trong Hinh 4).
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N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13

Hinh 6. Nong d6 khi radon ciia méi truong trong nha (N1-N4: nha hién dai, N5-N13: nha truyén thng).
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Bang 2. Nong d6 radon (***Rn va *’Rn) & cac ngéi nha khu vic huyén Pong Vin

137

Nhoém nha Toa dé Nong do Li€u chiéu
T (Bq m?) (mSy nam™)
Kinh do Vido Crp Cr,  Dry Dy, Drptmn
Nha hién N1 23.2785  105.3631 0 37 0 3,1 3,1
dai N2 23.2801 105.3629 115 37 3,0 3,1 6,2
N3 23.2786  105.3609 0 0 0 0 0
N4 23.2800  105.3600 0 0 0 0 0
Nha N5 23.2795  105.3607 101 480 2,7 40,7 43,4
truyén N6 23.2789  105.3610 72 102 1,9 8,6 10,5
thong N7 23.2790  105.3610 14 197 04 16,7 17,1
N8 23.2803  105.3631 86 357 23 30,3 32,5
N9 23.2799  105.3603 86 86 2,3 7,3 9,6
N10 23.2263  105.2023 0 535 0 454 454
NI11 23.2261 105.2026 0 345 0 29,2 29,2
N12 23.2260  105.2032 0 431 0 36,5 36,5
N13 23.2260  105.2031 29 172 0,8 14,6 15,3
EPA (2013) 150
TCVN (2008) 200 1

IAEA (1996)

1

(EPA: tiéu chuén ciia Uy ban Bdo vé modi truong Hoa Ki; TCVN: tiéu chuén’ qu(f)c gia cua Viét Nam;
IAEA: tiéu chuan cua Co quan nang lugng Nguyén tir Quoc te).

N “°Rn
1 =3 #Rn
— — UNSCEAR 2000

N I3 IS
153 3 S
L L L

Lieu chieu ??Rn va 2°Rn (mSv nam™)
5

ﬂinj 11 U

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13

o

Hinh 7. Liéu chiéu trong ctia khi radon di voi méi
truong trong nha (N1-N4: nha hién dai,
N5-N13: nha truyén thong).

Nghién ctu phong xa tu nhién trong céac
loai vat liéu xay dung phé bién & Viét Nam cho
thiy, liéu chiéu trong cac ngdi nha lam bang vat
liéu phd bién nhu da granit 1a ~1,1 mSv nam™,
d4 hoa ~ 0,06 mSv nam”, da voi ~ 0,12 mSy
nam™, gach nung ~ 0,94 mSv nam™ va xi ming
~ 0,41 mSv nam™ [14]. C6 thé thiy liéu chiéu
trong cic ngdi nha ¢ Pdng Vin cao hon rit
nhiéu so voi nghién ctru theo [14]. Vi vay, can

chu trong hon nira viéc nghién ctru ndng do
phong xa tu nhién trong mdi trudng karst nhu &
Pong Van.

4. Két luan

Két qua nghién ctu cho thdy trong moi
truong lam viéc, néng dd6 *Rn, **°Rn lan luot
khoang 30 - 98 Bg m™ va 37 - 406 Bq m”, tong
lidu chiéu trong do hit thé 13 0,6 - 4 mSy nam’’
cao hon 1 - 4 1an tiéu chudn vé lidu chiéu theo
khuyén cdo ctia IAEA [12]. Déi véi moi truong
trong nha, nong do cta **Rn, **’Rn lan lugt
khoang 0 - 115 Bg m™ va 0 - 37 Bg m™ v&i nha
hién dai, n6ng do **Rn ndm trong gidi han vé
néng dd an toan cua Viét Nam va EPA, tuong
duong tong liéu chiéu 0 - 6,2 mSv nam™. Nong
d6 *Rn, *Rn ddi voi nha truyén théng lan
luot khoang 0 - 101 Bg m™ va 102 - 535 Bg m™,
tuong dwong tong liéu chiéu 4.6 - 45,4 mSy
nam’’, cao hon rat nhiéu so véi tiéu chuin vé
téng liéu chiéu theo khuyén céo cua IAEA [12].
Do vy, can thiét tiép tuc nghién ctru vé& ndng
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d6 khi phong xa trong nha va moéi truong lam
viéc tai khu vuc huyén Déng Van va toan Cao
nguyén da Pdng Vian nhim dé& xudt cac giai
phap khic phuyc.
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Preliminary Investigation Into Radiological Environment
in Dong Van District, Ha Giang Province
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Abstract: This research portrays the level of natural indoor and outdoor radioactivity in Dong Van
district, Ha Giang province, via measuring the aboundances of radon (***Rn and *Rn) in air. The local
population engages in agriculture in valleys and karst sinkholes. Home are often built with compacted
soil and feature small rooms that can be humid and poorly ventilated. Our results indicate that the air
in karst sinkholes has ***Rn and **’Rn activities ranging from 30 Bg m™ to 98 Bq m™ and from 37 Bg m™ to
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406 Bg m™, respectively, which is equivalent to a total inhalation dose from 0.6 to 4 mSv y” and is up
to four times higher than the inhalation dose threshold of 1 mSy y” recommended by the IAEA (1996)
for working environments. The air in soil-built houses feature *’Rn and **’Rn activities from 0 Bg m™
to 101 Bg m” and from 86 Bg m” to 535 Bq m”, respectively. The total indoor inhalation dose is
estimated to range from 9.6 mSv y”' to 45.4 mSv y”' and is 9 to 45 times higher than the IAEA’s (1996)
recommended indoor inhalation dose threshold of 1 mSv y”. In comparison to soil-built houses, the
concentrations of “?Rn and *’Rn in modern houses built with brick, steel, concrete and lime cement
walls ranged from 0 Bg m™ to 115 Bq m™ and from 0 Bg m™ to 37 Bq m™, respectively. These values
fall below the recommended thresholds of 200 Bg m~ (TCVN 7889: 2008) and 150 Bg m™ (EPA,
2003) for indoor 22Rn. Overall, the observed radon concentrations in outdoor and indoor
environments on the Dong Van Karst Plateau demand attention to assess and mitigate the risk for
human health, especially with regard to the air in traditional soil-built houses.

Keywords: Dong Van, radiation, radon, thoron, inhalation dose.



