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TOM TAT

Radon (Rn) la dong vi phong xa tw nhién hién dién trong dat, dé va vt liéu xdy dung. Cdc
nghién ciru di dirge cong bé trén thé giGi chimg minh rang khu viee cé nong dé Rn tdp trung cao gdy
ra nguy co ung thw phéi cho con ngudi. Vi vy nhoém nghién ciru da tién hanh do thiee nghiém va so
sanh nong d¢ khi Rn tai mét s6 ngdi nha phé bién tai Pa Lat, bao gom nha go, nha xdy bang gach
va biét thw ¢é, sir dung mdy do Rn Eye+ ciia Han Quoc. Két qua thu dwoc cho thdy nong dé khi Rn
trong nha thing gidng véi gida tri 1om nhat (109 Bg/m®) vdo sang sém va gid tri nhé nhat vdo chiéu
16i (7 Bg/m®). Nong d¢ khi Rn trong cdc ngdi nha phé bién trén va lieu hiéu dung khéng vuot qud
gid tri khuyén cdo cia T6 chirc Y té Thé gidi (150 Bg/m®). Tuy nhién, ching téi van dwa ra mét sé
bién phdp khdc phuc nham giam thiéu nong do khi Rn hit phai thap nhat cé thé.

Tir khéa: ung thu phodi; ndng d6 Radon; Radon Eye*

1. Mé dau

Rn 1a mét loai khi phong xa hién dién trong Trai Dt va vat lidu xay dung. Rn (déc
biét 1a Rn-222) 1a san pham cta chudi phéan rd phong xa Urani-238 (chiém khoang 99,3%).
Hai khi Rn con lai 1a Rn-220 va Rn-219 (cua hai day phong xa Th-232 va U-235) khéng
dugc nghién ciru nhidu trong khong khi vi ching chiém mot lugng rat it va c6 thoi gian ban
ra nho hon 1 phut. Nguoc lai, Rn-222 ¢6 thoi gian ban ra ~ 3,82 ngay. V&i thoi gian nay, du
dé Rn di vao khong khi va phat tan ra phong xa (hat tich dién alpha va cac san pham con
chau). Rn-222 1a mot chat khi v6 hinh, khong mau, khéng mui, khong vi. N6 tham thau qua
mit dat va khuéch tan vao khong khi. Do vdy, Rn hién di¢n gén nhu moi noi trong khong
khi (UNSCEAR, 2000). Moi ngudi déu hit thd Rn mdi ngay nhung thuong véi ti 1¢ rat thap.

Cite this article as: Pham Xuan Hai, Le Van Ngoc, Pham Dang Quyet, Hoang Sy Minh Phuong,
Pham Quynh Giang, Bach Cam Van, & Truong Truong Son (2024). Research on radon concentration in the
houses built with several popular materials in Da Lat City, Lam Dong Province. Ho Chi Minh City University of
Education Journal of Science, 21(12), 2159-2167.
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Tuy nhién, nhitng nguoi hit thé Rn véi ndng d6 cao va lau dai c6 thé giy ra nguy co bi ung
thu phdi. Rn c6 thé xAm nhdp vao bén trong nha & théng qua nhirng vét ran niit & san nha,
vat liéu xay dung. Khi Rn thuong ton tai v6i mot ti 16 rat thap ngoai troi, tuy nhién né ciing
dong gop toi 50% tong lidu hiéu dung chiéu trong hing nim gay ra boi birc xa phong ma
hau hét moi ngudi nhan duoc (Agency, 2010). Phan dong gop chu yéu vao liéu hiéu dung
hang nam tir birc xa phong dén tir ty nhién (vil tru, trong 1ong dat, khi Rn...). Ti 1é ciia Rn
s& cao hon & nhitng khu vuc néu khong duoc thong gié diy du: cac mo dudi long dat, hay
cac ting hdm cua cac toa nha... Pic biét Rn c6 thé tich liy dén muc dang ké va lam gia ting
ti 1¢ ung thu phdi (Inspections, 2013).
2.  Phuong phap nghién ctru
2.1. Pham vi nghién cuu

Pham vi nghién ctru tai 6 phuong dai dién ¢ thanh phé Pa Lat, tinh Lam Déng. Thanh
phé Da Lat ndm trén cao nguyén Lang Biang, do cao trung binh so v6i mit bién khoang 1500m,
c6 toa do dia li: Kinh do: tir 108°19°23”” Pong dén 108°36°27°” Pong; Vi do: tir 11°48°36°” Bic
dén 12°01°07>* Bic. Dja hinh Pa Lat ddi nti lugn song, nhém dét bao gém: phu sa, dat glay,
dt den, dét do bazan, dat xam, dat min Alit trén ndi cao. Khi hgu Da Lat 1a khi hau nhiét déi
gi6 mua, c6 hai mia twong phan nhau 13 mua khé va mua mua. Mua kho thuong bat dau tir
thang 12 dén thang 4 nim sau, mua mua kéo dai tir thang 5 dén thang 11. Khoang két thuc mua
mua dao dong tur dau thang 10 dén thang 12. Nhiét dg trung binh nam 18-21 °C, nhiét do cao
khoang 32 °C va thap 4.5 °C va sb gio nang twong ddi trong nam khoang 2000 gid c6 ning, tap
trung chi yéu vao mua kho. D6 am khong khi twong dbi cao, dic biét vao mua mua ludn 16n
hon 90%. (https://lamdong.gov.vn/sites/book/diachidalat/Phan2/chuong1.htm)
2.2.  Chon lwa vi tri dit méu

Nghién ctru d4 lya chon 3 loai nha phd bién (gach, gb, va da ché), mdi loai nha khao
sat 3 dia diém khac nhau ma ctia nguoi dan sinh séng & d6 dé tién hanh cac thi nghiém. Hau
hét cac ngdi nha trong khu vuc nghién ctru 1a nha & biét 1ap hodc 1a cac nha xay dung lién
ké nhau trong cac khu dan cu. Mgt s6 dic trung cua 3 loai nha da khao sat duoc thé hién
trong Bang 1.

Bing 1. Théng tin cdc dia diém khdo sdt

Loai Nha Gach Tuynel G6 Thong Biét thy D4 ché
Bé day tuong trung binh 10 cm 2cm 40 cm
Chiéu cao trung binh 3,3m 2,7m 3m
Dién tich trung binh 25 m? 25 m? 25 m?
Nén nha Gach men Gach men Gach men

5B/l Mai Hic Pé, 5A Ming Lin, P. 7; 78B Trang Trinh, P.9;
P. 6; 8C/37 Nguyén 202 Nguyén Céng 14 Tran Hung Dao,

Dia chi khdo sat
fa chl Ao sa Tit Ly, P. 8 77 Tr, P. 8; 4/2 Khéi P.10; 44 Hing Vuong,
Yersin, P.10 Nghia Bic Son,P.3  P.9
Vi tri dat may Céach nén nha 1m, cach tuong 1m
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2.3. Lithuyét

Xét liéu chiéu trong, suét liéu hiéu dung do hit phai khong khi c¢6 néng d6 Rn, Ec
(nSv/h) dugc tinh toan theo phuong trinh sau:

Ec = (Po1xP14XP45)/24 1)

Trong do:

Por: Nong d6 Rn (Bg/m?)

P14: Téc do hit thd (m¥/ngay)

Pus: Hé s6 chuyén d6i lidu (nSv/Bq).

Theo Uy ban An toan Birc xa Quéc té (ICRP) cho biét nhip thé clia nim nhom tudi.
Hé s6 chuyén d6i liéu hiéu dung khi hit phai khi Rn 1an luot 13 23; 5,9 va 3,5 nSv/Bq ddi voi
tré so sinh, tré em va nguoi 1on (UNSCEAR, 2000).

2.4. Thiét bi

Trong nghién ctru nay, thiét bi do Radon Eye®, do theo thoi gian thuc dugce dat tai cac
noi khao sat dé ghi nhan n6ng do Rn trong nha. S6 liéu ghi nhan dugc cap nhat sau mdi gio,
vi vay 168 sb liéu da duoc thu thap tir moi vi tri khao sat. So dd nguyén li hoat dong Radon
Eye* dugc mo ta trong Hinh 1.

Hat o dugc sinh ra trong qua trinh phan ra phoéng xa Rn va con chau tao ra cac hat
mang dién. Thiét bi Radon Eye* do nhitng hat mang dién thir cAp mot cach hiéu qua khi st
dung budng ion héa thé tich 200cc va mach khuéch dai tin hiéu duoc phat trién boi phong
thi nghiém FTLAB’S. Thiét bi Radon Eye® dugc dat cach tudng, clra s6 va san nha it nhat
50cm (Radon Eye* RD200 & RD200M, 2000). Thoi gian dé hién thi dit liéu dang tin cay
khoang 1 gio véi sai s6 thong ké dudi 10%. Dit liéu dugc cap nhat hang gio tai 9 dia diém
duoc lua chon dé khao sat néng do Rn trong cac nha dai dién dugc xay béng cac vat liéu
khac nhau tai thanh phé Pa Lat.

Nguon dién

||

N

>

Thiét bi do
Cucduong | dong dign

P -
—t
~L

b

Cuc am

Khong khi hodc khi khac

a) May do Radon Eye” b) So d6 nguyén Ii hoat dong
Hinh 1. Thiét bi do Rn
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3. Két qua va thao luin

Pham Xudn Hai va tgk

Nong d6 Rn do duoc nhiét do, khong khi, ap suat khi quyén va d6 4m twong ddi trong

nha tai Pa Lat duoc thé hién trong Bang 2. Thoi gian nhom tac gia khao sat vao mua kho

(thang 2 nim 2023). Bdi biét thy xdy bang da, cac gia tri thang giang tir 18 dén 85 Bq/m®;

nha xay bang gach tuynel thay doi tir 9 ¢én 109 Bq/m®; nha lam bang g thong thay doi tir 7

dén 79 Bq/m°. Nhiét do, khong khi, ap suat khi quyén va d6 am twong d6i, twong tmg duoc
ghi nhan tai Pa Lat dao dong tir 18,1 dén 30,5°C, 848,9 dén 856,1 mbar va 44 dén 80,2%.

Bing 2. Nong do Rn do dwoc va cdc théng sé méi truong bén trong

cac ngdi nha duroc xdy bang vt liéu khac nhau

A an Nhiét do khong Ap suit khi quyén D) 4m twong doi
Nong d6 Rn (Bg/m®
Vi tri do ong a9 Rn (Bq/m’) khi (C) (mbar) (%)
NN LN B NN LN TB NN LN TB NN LN TB
Da Lat (06/2/2023 dén 12/2/2023)
BT 18+10
Ba1 % 80+10%  56,7+10% 235 255 242 8502 8519 8513 630 791 723
A 0
BT 28+10
D42 % 85+10%  583+10% 231 261 245 8505 8523 8517 653 802 731
b
BT 20+10
D3 % 84+10%  57,6+10% 233 258 243 8501 8528 8519 606 785 70,7
0
Da Lat (13/2/2023 dén 19/2/2023)
NX 9+10
100£10%  42,3+10% 225 27,3 24,7 8497 8534 8522 451 738 640
Gach 1 %
NX 18+10
109+10%  51+10% 21,3 276 249 8493 8541 8525 440 746 66,3
Gach 2 %
NX 15+10
92+10%  444+10% 22,2 27,7 251 8499 8529 8519 455 729 655
Gach 3 %
Da Lat (20/2/2023 dén 26/2/2023)
NX 7+10
Gi 1 % 76+10%  409+10% 181 30,5 263 8489 8553 8531 472 775 644
NX 12+10
Gi2 % 79+10%  431+10% 195 282 255 8506 8544 8533 486 749 681
0 0
NX 15+10
i3 % 77+£10%  429+10% 18,6 29,7 260 8497 8561 8539 495 768 650
0 b

Ghi chi: NN-Nhé nhat, LN-Lén nhit va TB-Trung binh
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Hinh 2. Si thay déi nong dé Rn hang ngay trong nha dwge xdy bang gach tuynel
Két qua khao sat tir Hinh 2 cho thay trong vong 24 gio c6 su khac biét 1on vé nong do
Rn bén trong nhirg ngdi nha xay gach tuynel tai Pa Lat. Két qua duoc thé hién trong Bang
2. Ca ba sd liéu cho théy trong nha néng d6 Rn dat cuc dai sau nira dém va khoang 9-10h
sang t6i thiéu vao budi chiéu. Cac ngay trong tuan, ndng d6 Rn trong nha lién tuc giam tir
murc cao nhit vao sang sém va 9-10h30 sang, murc thip nhét trong vao cudi budi chiéu, sau
d6 tang 1én budi vao budi sang sém hom sau. Nong cua Rn trong nha phu thudc vao diéu
kién thong gid va cac hiéu tmg ty nhién. Khi Mat Troi lan, nhiét d6 ngoai troi bit dau giam,
sau d6 ap suét khong khi bén trong nha tré nén cao hon ap suit khong khi ngoai troi vi trong
nha khéng khi 4m hon. Diéu nay lam cho khong khi trong nha bi hut ra bén ngoai, dan dén
ap suat khong khi trong nha suy giam. Theo théi quen sinh hoat, hang ngay ngudi dan ra
khoi nha vao khoang 6h30 sang toi khoang 11h15 vé nghi ngoi dén khoang 13h20 roi khoi
nha cho dén khoang 16h30 méi tré vé nha. Vi li do an ninh, tat ca cic cira ra vao va cira sb
déu duoc dong vao thoi gian phai di 1am nén khi Rn c6 thé tich tu trong nha va lién tuc ting
1én cho dén khi ngudi dan trd vé nha luc nay cac cira ra vao va ctra s6 duoc mo vi vdy nong
d6 Rn bi pha lodng va giam xudng. Vao budi toi khoang 21h30 ngudi dan dong cira dé ngu
ndng d6 Rn tich tu trong nha va ting dan vao sang sém hom sau. Nhu duoc chi ra trong Hinh
2, ¢6 thé thiy nong do Rn trong nha vao cudi tun thing giang it nhat vi moi ngudi ¢ nha

nén cac cira ra vao ctra s6 duge mo thuong xuyén dan dén sy d6i Iuu tu nhién t6t hon.
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Bang 2 ndng d6 Rn do dugc va cac thong sb moi truong khac nhau bén trong cac ngdi
nha dugc xay bﬁng cac vat licu gach tuynel. Cac gia tri cao nhét va nhé nhét do duge 1a 100,
109, 92Bg/m? va 9, 18, 15Bq/m® tuwong tmg voi cac thoi diém vao lac10h04, 5h08, 10h11
sang va 18h04, 19h11, 17h08 chiéu.
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Hinh 3. Sw thay déi nong dé Rn hang ngay trong nha dwoc xdy bang g6
Co6 thé thiy trong Hinh 3, xu hudng thay d6i ndng do Rn trong nha gan tuong tu voi
dir lidu khao sat & Hinh 2. Piac biét, két qua khao sat su thay d6i ndng do Rn ¢ nhiéu dia
diém khéc nhau cho thdy nong d6 Rn phu thudc nhiéu vao yéu tb thong gid, anh hudng truc
tiép boi hoat dong sinh hoat thuong ngdy cta ngudi dan cu tra tai d6. Tuy nhién, khi so sanh
dir liéu & Hinh 2 va Hinh 3, chung t6i thdy ndng do Rn trung binh & nha duogc xdy bang gach

tuynel cao hon bang gb.
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Hinh 4. Sy thay déi nong dé Rn hang ngay trong biét thi dwoc xdy bang da

Tur két qua so sanh dir li¢u thu duoc & cac Hinh 2, 3 va 4, nhom nghién ctru nhan théy

ndng d6 Rn trung binh & nha duoc xdy bang da 13 cao nhat sau d6 dén nha xiy gach tuynel

va cudi ciing nha 1am bang gd. Qua khao sat thiy ring, thanh phan vat liéu xay dung c6 anh

huong dén ndng dd Rn trong nha. Nguyén nhan 1a do néng d6 Rn khong chi dong gop tir

dat, ma con duoc dong gop béi chinh vat liéu xdy dung. Cac nghién trude day cho thiy rang

da granite phat ra khi Rn c6 ndng do cao nhit trong cac loai da tu nhién (Le, 2008).

Bing 3. Liéu hiéu dung hang ndm dwoc tinh todn qua dwong hé hdp

Liéu hiéu dung

s Ao Rs Toc d¢ hit H¢ s6 chuyén doi R N

TT Logimha — Dotuoi 0 3ngay)  lidu (nSv/Bq) ::;Eg(gg:/::;?
> 17 tudi 22,2 3,5 1,64
15- 17 tudi 20,1 5,9 2,51
1  Biétthuda  8-10 tudi 15,3 5,9 1,01
3-7 tubi 8,72 5,9 1,09
1-2 tudi 5,16 23 2,51
> 17 tudi 22,2 35 1,30
15- 17 tudi 20,1 5,9 1,99
2 Nhagach 8-10 tudi 15,3 5,9 1,51
3-7 tudi 8,72 5,9 0,86
1-2 tudi 5,16 23 1,99

2165



Tap chi Khoa hoc Trwong BPHSP TPHCM Pham Xudn Hai va tgk

> 17 tudi 22,2 35 1,20

15- 17 tudi 20,1 5,9 1,83

3  Nhagd 8-10 tudi 15,3 5,9 1,39
3-7 tudi 8,72 5,9 0,79

1-2 tudi 5,16 23 1,83

Theo két qua khao sat cia WHO trén 26 nudc thi ndng d6 Rn trung binh 13 64,3 Bg/m®
(Organization WHO, 2009). So sanh véi két qua da dugc cong bd ciia mot sd nude nhu: Mi
(46 Bg/m?®), Canada (28,35 Bg/m®), Argentina (35 Bg/m®), Phap (62 Bg/m?), Ba Lan (49
Bg/m®), A rap (44 Bg/m®), Brazil (81,95 Bg/m?®). Nhu vy c6 thé thiy ndng do Rn trong nha
ctia khu vuc khao sat 13 thap so v6i trung binh trén thé gii. Nong do Rn trung binh trong
nha va liéu hiéu dung hang niam cho timg do tudi ciing duoc tinh toan Bang 3.

Liéu hiéu dung trung binh hang nim trén toan thé gisi do hit phai 1a 1,2 mSv/y, véi
dai 0,2-10 mSv/y (Agency, 2010). tiiy thudc vao su tich tu khi Rn trong nha. Dé so sanh,
né)ng ddé Rn trung binh cho tat ca cac do tudi séng trong bi¢t thy, nha xay, nha g5 cao hon
lan luot 13 0,73 mSv/y, 0.33 mSv/y va 0,2 mSv/y. Cac hanh dong khéc phuc dé giam nong
d6 khi Rn trong nha bang cach giam ap suat hodc hit khi 4m dudi san nha la cach phd bién
nhit dé khic phuc van dé Rn. Dung quat thong gié dé hut khi 4m c6 chira Rn tir bén dudi
nha qua mot duong dng dé thong khi Rn ra bén ngoai. Can bit kin cc vét nut va 15 trén nén/
san méng qua trinh nay c6 thé hiéu qua hon.

4.  Kétluan

Trong nghién ctru nay, chung t6i di khao sat sy thay doi hang ngay ciia nong d6 Rn
trong nha dugc xay béng vat li€u khac nhau ¢ khu vuc thanh phé ba Lat c6 gia tri khdo sat
trung binh 1a (48,6 Bg/m®). Nong d6 Rn trung binh trong nha va liéu hiéu dung hang nim
cho timg d6 tudi cling dugc tinh toan Bang 3. Trong qué trinh khao sat cho thay ddi luu
khong khi trong cac ngdi nha dong vai tro rat quan trong dé giam nong d6 Rn tap trung tranh
lidu chiéu trong, nguy co birc xa gy ra ung thu phdi khi hit Rn theo hiéu tng ngu nhién vé
an toan birc xa. Tuy nhién, vé lau dai viéc giam nong do Rn trong nha doi hoi nguoi dan phai
c6 kién thirc co ban dé phong tranh. Theo nhém nghién ciru nén c6 chuong trinh cu thé nhan
thirc vé khi Rn trong toan dan va cac anh hudng vé sitc khoe do hit phai khi Rn can duoc
quan tim nhiéu hon. Cac hanh dong can 1am thuong xuyén va thich hop nhu 1a théng gi6 tu
nhién va cudng birc nén dugc thuc hién dé 1am cho nha & an toan vé mit phoi nhiém phéng
xa tu nhién.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Radon (Rn) is a naturally occurring radioisotope in soil, rock, and building materials.
Numerous studies worldwide have demonstrated that areas with high Rn concentrations pose a
significant lung cancer risk. To investigate this issue, our research team conducted experimental
measurements to compare Rn concentrations in various types of common houses in Da Lat, including
wooden houses, brick houses, and ancient villas, using the Korean Radon Eye+ detector. The
obtained results show that the indoor Rn concentrations fluctuate throughout the day, peaking in the
early morning (eg. 109 Bg/m®) and reaching their lowest levels in the late evening (eg. 7 Bg/m3).
The measured concentrations and the calculated annual effective doses remain below the World
Health Organization's recommended limit of 150 Bg/m?®. Nonetheless, we propose remedial measures
to further reduce public exposure to Rn to as low a level as reasonably achievable.

Keywords: lung cancer; Radon concentration; Radon Eye+

2167



