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TOM TAT

Bai viét trinh bay két qua nghién ctru vé anh hudng cua su luu thong khong khi va nhiét do
dén ndng do khi radon (®’Rn va “°Rn) bén trong nha trinh tuong, mot loai nha truyén théng ¢ cao
nguyén d4 Pong Vin. Nong do khi radon dugc do trong thang 1 va thang 7, twong Gng véi mua
‘néng’ va mua ‘lanh’, bang thiét bi cam tay RAD7. Két qua cho thdy nong do khi radon c6 xu
hudéng ting cao vao mua ‘n(')ng’ va ndng do °Rn ludn cao hon “Rn tai cing thoi diém va vi tri
khao sat bat ké mua ‘ndng’ hay ‘lanh’. Radon c¢6 chu ky ban ra du 16n (3,8 ngay) dé co thé khuyéch
tan trong khong khi nho sy luu thong khong khi, trong khi thoron ¢6 chu ky ban ra ngan (55.6 giay)
d3d vo tinh lam ting cao nong do tai gan nguon phat trude khi co thé duoc phan bd déu vao moi
tru(mg khong khi. Nong do trung binh cua %Rn trong ca mua ‘lanh’ va ‘noéng’ (twong ing ~500 Bq
m= va ~650 Bgm ) déu cao hon rit nhiéu trung binh nong dd thoron trong moi trUfO‘ng khong khi
(~10 Bq m™). Véi nong do cao nhu viy, birc xa alpha truc tiép tir ?°Rn c6 thé 1a mébi nguy hiém ddi
v6i ngudi dan sinh séng trong nha trinh tuong khong thé bo qua, dic biét 1a khi nguoi dan cé théi
quen ké givong ngu sat goc tuong.

Tw khéa: Nha trinh tuong, sy luu thong khong khi, nhi¢t do, radon, thoron.
1. MO DAU

Radon la khi hiém phong xa, khong mau, khéng mui, khéng vi voi 3 dong vi phong xa chinh
gdm ??2Rn (radon, chu ky ban rd 3,83 ngay), ?°Rn (thoron, chu ky ban ra 55,6 giay) va *°Rn
(actmon chu ky ban ra 3,96 gidy) tuon gung la san pham trung gian cua cac day phan ra phong xa
urani (*®U), thori (232Th) va plutoni (**Pu). Ching co mit chu yéu trong thanh phan cia d, dét va
céc loai vat li¢u xay dung. Trong céc nghién ciru vé ddng vi phong xa radon, actinon (*°Rn) thuong
duoc bo qua do thoi gian ton tai quéa ngan. Nguyén tir radon phat xa va trl ngu trong cac vat liéu tu
nhién, c6 thé di vao khong khi, tich liy v6i nong do cao trong moi truong Kin (vi du nhu nha 6, ham
10 va hang dong) va c6 nguy co gay phoi nhiém phong xa dbi véi con nguoi (Gunn, 2003). Cho dén
nay, khi radon trong moi truong nha & dugc wdc tinh Chlem khoang trén 50% nang luwong phong xa
¢ ngudn gdc ty nhién va nhan tao anh hu’O’ng dén co thé séng (UNSCEAR 2008; WHO, 2010).

Khi radon trong nha bat ngudn chu yéu tir cac khe nut nén dia chat bén dudi hoic tir cac 15
rdng cua vat lidu xay dung, do d6 ndng d6 radon trong nha cao nhat cé thé tap trung nhiéu trong
tang ham hoic tang trét, noi it c6 su luu thong khong khi. C6 nhiéu yéu t6 anh huong dén sy phét xa
va nong do khi radon trong nha nhu dic diém vat liéu xay dung, dic diém thoi tiét (46 am, nhiét do,
&p suét,...) gitra trong mdi trudng trong nha va ngoai troi (Gunn, 2003; Balek va Beckman, 2005;
Sakoda va nnk, 2011; Schubert va nnk, 2018). Radon c6 thé ton tai, phat tan trong khong khi va di
vao phodi, méu va bach huyét qua duong hd hap. Tai do, su phan ré cua cac dong vi radon tao ra san
pham trung gian 13 cac déng vi phong xa kim loai nhu poloni (Po) va bismuth (Bi), ciing c¢6 kha
ning phat xa nang luong alpha. Cac san pham kim loai phong xa trung gian nay duoc hap thy manh
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m& vao cac hat bui va céac son khi, c6 thé ton tai lau trong khong khi. Trong qua trinh ho hap, ching
c6 thé di vao co thé con ‘ngudi, Iang dong trén cac biéu md cua phdi, sau do tiép tuc tic dong dén
cac té bao phé quan va té bao bai tiét, day chinh 13 nguyén nhan gy ra ung thu phdi. Do dé, co thé
séng bi phoi nhiém radon & nong dé cao c6 thé phat sinh cac bénh ly nghiém trong (UNSCEAR,
2008; WHO, 2010).

Nong d6 radon cao da dugc phat hién tdn tai trong cac nha trinh tuong & mot s6 noi trén Thé
gidi nhu Trung Québc, An Do, Pirc, Nhat (Shang et al., 2005; Gierl et al, 2014). O Viét Nam, nong
d6 radon cao dd dugc xac dinh trong kiéu nha trinh tuong truyén thdng cua dong bao dén toc sinh
song ¢ Cao nguyén da Dong Van (Nguyen-Thuy et al., 2019). Day la loai nha c6 chi phi xay dung
thap, vat liéu lam nha chu yéu tur dat giau sét tai dia phuong. Voi déc diém 1a twong va nén nha déu
lam truc tlep bang dét, khi radon ¢6 thé phat xa tryc tiép vao moi truong khong khi trong nha thong
qua cac 16 hong va khe nirt xuét hién trén bé mit trdng va nén nha dat Trong nha trinh tuong, d6 16
rong cua tuong dat, s luu thong khong khi trong nha la cac yeu t6 anh hudng 16n dén sy khuéch
tan cua radon vao khong khi. Nhiitng cu dan sinh song trong kiéu nha trinh twong thudng khong
nhén blet va phat hién dugc rui ro phong xa nay. Nong d6 khi phong xa radon trong nha thuong cao
dén rat cao, ngay ca khi co su trao d6i khong khi trong nha va ngoai trdi qua hé thong céc cira s,
clra ra vao, cac vét nit giita mai nha va tudng (Meisenberg et al., 2017). Bai viét dugc thuc hién
nham nghién ciru sy anh hudng cia sy luu thong khong khi va nhlet d6 dén ndng d6 khi radon trong
nha trinh tuong, lay vi du mot ngdi nha trinh tudng dién hinh cho khu vyc néng thon & Cao nguyén
da Dong Vin, mién Béc Viét Nam.

2. POI TUQONG VA PHUONG PHAP

Nghién ctru da lya chon mot ngdi nha trinh tudng truyén thong, tiéu biéu cua dong bao dan
toc sinh séng & Cao nguyén da Pong Vin dé thuc hién céc thi nghiém. Ngbi nha duoc xay dung
bang cach ddm va nén dat giau sét tai dia phuong dung thanh cac birc tuong day (tir 40 dén 80 cm)
va nén nha (Hinh 1). Tuy theo timg dia phuong va dong bao, nha trinh tudng c6 thé to nho khac
nhau, nhung chiing déu c6 chung kiéu kién tric 1 nha ba gian, c6 mét cira chinh & gian gitta va mot
ctra phu & mot trong hai gian hai bén, va hai ctra $0.

Ndng d6 khi radon (*’Rn va Rn) trong
moi truong khong khi nha trinh tuong dugc do
bang thiét bj cam tay RAD7 vao thang 1 va thang
7 nam 2017, twong tmg v6i mua ‘lanh’ va mua
‘néng’ & khu vuc nghién ctru (Nién giam thong
ké tinh Ha Giang, 2018). Khong khi dugc hut vao
thiét bi RAD7 qua mat 6ng nhua ¢ d6 cao 40 cm
so vO1 mat san, di qua rn@t mang loc (kich thudce _—

1,0 um) va mot hop hat am chira hat silica. RAD7 Hinh 1. Nha truyén thong ¢ mét lang cua
dinh luong su phén rd cac hat alpha trong timg cac dan tgc ¢ Cao nguyén da Pong Van
chu ky 10 phuat, & ché dg sniff mode. Quy trinh

khao sat duoc thyc hién tai nhidu diém trong nha, ddc biét 1a khu vuc ké giuong ngi, thudng duoc
b tri & goc twong cua hai gian nha bén, nam trong khoang cach tuong 2 m. Cac phép do duoc lip
di 1ap lai nham danh gia kha ning tai 1ap va gi6i han sy chuyén dong ctia khong khi trong nha. Do
chinh xac cta sb liéu do RAD7 di dugc thiét lap vao nam 2016 béng céch so sanh sd liéu radon va
thoron do dugc cia RAD7 va SARAD®RTM2200 di dugc hiéu chuin & mot s nha trinh twdng khu
vuc mién Bic Viét Nam.

3. KET QUA VA THAO LUAN

Ndng d6 khi radon (bao gdm ??’Rn va *°Rn) nho nhét, 1én nhat va trung binh trong céc dot
khao sat theo thang trong nha trinh tu:ong dugc biéu dién trong Bang 1. Tai cac diém do dong thoi,
ndng d6 ?°Rn ludn 16n hon nong d6 #“Rn. Nguyén nhan 1a do chu ky ban rd cua ’Rn dai (3,8
ngay) da cho phép 222Rn ¢6 thé trao ddi véi khong khi bén ngoai trong qua trinh khuéch tan vao
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khong khi trong nha tur nguon phat (gia dinh ngudn phat tir tudng va nén dat). Déi voi 222Rn, sy trao
d6i khong khi da tac dong den su khuyéch tan va di chuyén trong méi trudng khong khi. Nguoc lai,
chu ky ban ra cua ?2Rn ngin (55,6 gidy) khién cho chung bi phén rd ngay sau khi dugc phat xa vao
khong khi trong nha trude khi co co hoi trao dbi v6i khong khi bén ngoai. Qua trinh dién ra tuong
tw néu co thé sdng hit thd khong khi co ton tai khi radon (**Rn va *°Rn). **’Rn trong khong khi di
vao duong ho hap van c6 kha ning thoat ra bén ngoai co thé song qua nhip thd tiép theo, trong khi
22Rn gan nhu bi giit lai hoan toan néu duoc hit vao. C6 thé thay tac dong cua 220Rn dén cu dan sinh
sdng trong nha trinh tudng duong nhu nghiém trong hon 1a cia “Rn, ngay ca khi c6 sy trao doi
khong khi tot.

Bang 1. Ndng d khi phong xa radon (*?Rn va ??°Rn) (Bq m™) trong méi truomg khong khi nha
trinh tudng theo mua ‘lanh’ (thang 1) va mua ‘néng’ (thang 7). Dit liéu khi radon theo mua gom gia
tri nho nhét (Min), 16n nhit (Max), va trung binh (TB) cho c4 hai ddng vi >’Rn va *Rn theo khu
vuc do trong nha

Bidm ‘Céc ' Mua ‘laph’ V\('ri nhiét d6 trung Mua ‘néng’ Yc’ri nhiét do trung binh
dova | dongvi binh la 18,3°C.* la27,6°C.*
radon Min Max TB Min Max TB
Phong | “’Rn 3 89 30 18 410 92
khach | 2%Rp 211 1071 504 106 4030 643
Chd 222Rn 18 55 37 45 116 89
ngu 20Rn 453 1137 806 283 2030 928

*Nhiét do trung binh ciia mua ‘lanh’ va mua ‘néng’ dwoc xdc dinh theo nién gidm théng ké cua cuc thdng ké
tinh Ha Giang (GSO, 2018).

Ndng do trung binh cua *’Rn va *°Rn 10002, P
trong mia ‘néng’ lan luot 13 400 Bq m™ va ool e
4000 Bq m™, cao hon nhiu so véi muc / [ 258
trung binh ciia méi truong 1a 100 Bg m™ ddi 0001 / -
voi “?Rn va 10 Bg m™ ddi véi *°Rn '
(UNSCEAR, 2008). Pay Ia cic gid tri dugc
dé xuat nhu mac tham chiéu ctua ngudng an
toan phong xa ddi véi phoi nhiém radon oo
trong mdi trudng kin (WHO, 2010). Nong
220Rn trong nha trinh tuong luén cao hon
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nguo’ng rat nhiéu ‘bat ké mua ‘néng’ hay Hinh 2. Nong dé khi radon (***Rnva *°Rn)

‘lanh’, trong khi nong d ’Rn chi cao hon trung binh trong phong khach nha trinh twong

ngudng vao mua ‘néng’ (hinh 2). theo mua ‘lanh’ va ‘nong’ (twong ng voi thang
Mot cach khai quat, ndng do radon lva’v)

(**Rn va #Rn) trung binh trong nha vao

mua ‘néng’ cao hon vao mua ‘lanh’. C6 hai 1y do c6 thé gii thich cho sw khac nhau d6. Thi nhat, &
Viét Nam diéu kién khi hau gi6 mua mua he véi lugng mua 16n tao do am kha cao trong khong khi,
lam ting d6 4m trong tudng dat va san nha, lam tang kha ning cac nguyén tir radon xam nhap vao
cac 16 hong cta tudong va nén dat, tir 46 c6 thé dé dang di vao khong khi trong nha (Faheem and
Matiullah, 2008). Thtr hai, dong luc khuéch tan khi radon tir cac 16 rong trong tudng va nén dét co
xu hudng dién ra nhanh hon & nhiét d6 cao (Baleck and Backman, 2005).

Néng do *0Rn dic biét rat cao tai khu vuc ngu trong nha trinh tuong. Nhu da dé cap o trén,
Rn khé c6 thé di chuyén ra xa ngudn phat (tuong dat) do chu ky béan ra rat ngan. Dua véo théi
quen cua cu dan sdng trong nha trinh tuong la k& giwong ngu ¢ goc nha va sat tuong, co thé thay cu
dan c6 kha nang bi phoi nhiém dong vi °Rn cao nhat khi ngu va day duong nhu ciing la thoi gian
dai nhit cu dan ¢ trong nha mdi ngay. Hon nita, sy phoi nhiém khi phong xa radon con nguy hiém
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hon khi vao thoi diém ban dém, khi tit ca cac clra ra vio va cira sé déu duoc dong kin, khong khi
gan nhu khong c6 su luu thong, trong khi su phat xa khi radon van tlep dién lién tuc tir tuong va
nén dat qua cac khe nut va 16 hong. Nhu vay, giam thiéu su phoi nhidm phong xa khi radon ddi véi
cu dan can xuét phat tir viéc lam gidm nong dd radon tich tu trong nha, dic biét 1a vao thoi diém
ban dém. Va mét trong cac bién phap hitu hiéu 14 han ché sy phat xa khi radon tir ngudn phat vao
khong khi trong nha bang cac bién phap xur 1y bé mit tudng va nén dat.
4. KET LUAN

Két qua nghién ctru budce dau cho thay khi phong xa radon trong méi trudng khong khi nha
trinh twong khu vuc Cao nguyén d4 Pong Vin c6 kha ning anh huéng dén stc khoe cu dan, dic
biét trong mua ‘néng’, khi ma ndéng d6 cac déng vi déu cao hon ngudng khuyén céo. Trong mua
‘lanh’, néng do 222Rn thép hon mirc khuyén céo, nhung ndng d6 220Rn cao hon rét nhiéu 1an nguong
an toan va chu ky ban ra rat ngan, lam cho kha ning bi phoi nhidém khi phong xa cua cu dén van rat
cao. Thoi quen ké giuong ngu sat mong cua cu dan duong nhu kéo gan su tiép xtc cua cu dan dbi
vé&i cac birc xa phong xa truc tlep tir °Rn. Két qua nghién clru cho thdy cu dan sinh séng trong nha
trinh tuong thuong xuyén phai tiép xtic vGi khi phong xa co ndng do cao, ké ca co sy trao d6i khong
khi tét. Su phat xa ?°Rn tir tuong va nén dat 1a nguyén nhan chinh, do d6 can c6 bién phap ngén
ngira su phat tin ndy bang phuong phap va vét liéu phu hop. Hién ¢ Viét Nam chua cé diéu tra dich
t& hoc vé anh hudng cua khi radon t6i st khoe ciia ngudi dan sdng trong nha trinh tuong.
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EFFECT OF TEMPERATURE-DRIVEN AIR VENTILATION
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ABSTRACT

Measurements of radon (**Rn) and thoron (?°Rn) concentrations in room air of a mud-built
house in the Dong Van Karst Plateau Geopark were carried out to study the effects of air ventilation
and temperature on the inhalation geohazard for residents. Measurements were performed with a
RAD?7 portable radon and thoron detector in January and July 2017, corresponding to ‘cold’ and
‘warm’ months, respectively. Results showed that “’Rn and “*Rn concentrations were elevated
during ‘warm’ months with higher relative humidity. More importantly, the contribution of
radiation from the lesser-known “°Rn was consistently higher than that of ’Rn. The longer half-
life of 2?Rn of ca. 3.8 days leads to efficient dilution and venting from room air, whereas °Rn’s
short half-life of ca 55.6 seconds inevitably causes a high percentage of ?°Rn to decay in room air
and exposes residents to radiation and inhalation of radioactive daughter nuclides. Due to the much
higher abundances of thoron in room air (~500 Bq m™ and ~650 Bq m™ during ‘cold’ and ‘warm’
seasons, respectively) than the average level of ~10 Bq m™ in ambient air (UNSCEAR, 2008), the
radiation geohazard from #°Rn seems to be more serious than radiation from ??Rn, even in well-
ventilated mud houses. Consequently, radiation from ?*°Rn and its radioactive metallic daughter
nuclides in room air appears to represent a significant and underappreciated human health
geohazard, especially when residents of mud houses sleep in beds that are often placed adjacent to
mud-built walls.

Keywords: Mud-built house, air ventilation, temperature, radon, thoron.
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