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TOM TAT

Radon la loai khi c6 tinh phéng xa tw
nhién, tuy nhién day la mét trong nhing
nguyén nhén géy ung thw phdi cho con
nguoi. Nguy co ung thw phéi phét trién do sw
chiéu xa cua radon tuy thudc vao luwong
radon hit phdi va thoi gian phoi nhiém do
radon tich tu trong khéng khi trong nha. Tai
Viét Nam, nbéng do radon thuong duwoc xac
dinh bdng may RAD7, tuy nhién méy do chi
cho cac gia tri radon tire thoi, va phai thuong
xuyén hiéu chinh may. Viéc xdy dung quy
trinh xac dinh néng dé khi radon tich lay
trong nha bang detector CR-39 dé cé thé
trng dung réng réi trong cac nghién ctru vé 6
nhiém méi truong, déc biét la nghién ciru rdi
ro strc khée cua khi radon déi véi con ngudi
va lap bén dé 6 nhiém radon trong nha.

Detector CR — 39 dwgc dat trong mét
holder tru cao 7 cm, va trong qua trinh phoi

nhiém, dé trénh sw tiép xuc cta bui vao
detector thi dau dwdi cla holder dwoc che lai
bang gidy loc soi thiy tinh & 47mm. Sau dé
tién hanh treo holder & céac vi tri trong nha
theo yéu cau cua TCVN 7889:2008. Holder
sau khi dworc treo 3 thang tai cac ho gia dinh
sé dwgc ngdm trong dung dich NaOH 6M
trong 70°C dé hién ré vét khdc. Két qua
néng do radon trong nha ty 1é thuan véi méat
dé vét thu duoc trén CR-39.

Nghién ctru ciing st dung nguén chuén
radium 226 cta NIST (National Institute for
Standards and Technology), véi hé sé phat
radon ctda ngudn: f = 0,891 + 0,015. Két qué
nghién ctru dwa ra dwoc hé sé hiéu chuén K
thu dwoc la 4,533 + 0,218 [(vét/tdm CR-
39)/(Bg.m3.ngay)]. Ttr hé sé K, ta c6 thé xéc
dinh dwoc néng doé radon tich ldy trong nha
nho sé vét trén tdm CR-39.

Ttr khéa: khi radon trong nha, detector vét CR-39, quy trinh.

MO PAU

Theo co quan bao vé moi truong My (EPA),
radon 1a nguyén nhin gay ung thu phdi thir hai
sau thudc 14; ung thu phdi do khi radon gy chét
ngudi dung hang thtr sau trong sé cac bénh ung
thu néi chung, mdi nam c6 khoang 21.000 ngudi
My chét vi ung thu phdi do khi Radon giy ra.
Trong thoi dai van minh hién nay, nhu cau veé
chat lwong cudc séng dang rat duoc quan tam, xa
hoi cang phat trién thi viéc quan tam dén khi

radon trong nha cin dugc chu trong nhiéu hon
nira.

Radon xuét hién trong khong khi trong nha
tir hai nguyén nhan chinh: (1) Radon tir mat dét,
tr khong khi xung quanh theo theo cac dong
khong khi vao nha qua cac con dudng nhu: cac 16
héng va vét nat trén san nha, trdng nha, cac cira
chinh, cira s6, hé thong thong gio, cac voi nudc
sinh hoat trong nha..., (2) Radon phat ra tur vat
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liéu xay dung c6 chura radium, uranium, thorium
[3]. Viéc xac dinh radon bang phwong phép thu
dong dwoc dua trén nguyén tic xac dinh cac vét
do radon dé lai trén bé mat tim CR-39. Céc hat
alpha duoc giai phong tir radon s& tiép xtic voi
CR-39. Chung pha huy cac electron trén vat li¢u,
va dé lai cac vét (khoang tréng) trén bé mat tam
plastic nay. Thoi gian phoi nhiém duoc quyét
dinh phu thudc vao diéu kién moéi truong can xac
dinh. Sau khoang thoi gian d6, cac dau do CR-39
dugc mang vé phong thi nghiém dé phat trién cac
vét 1én théng qua cac qua trinh an mon héa hoc.
Hién nay, trén thé gioi, nghién ciu vé xay
dung quy trinh do ndng do6 khi radon trong nha
bang dau do CR-39 khong phai la mot van dé
méi trén thé gici. Gil Hoon Ahn tién hanh nghién
ctru, khao sat diéu kién ngdm mau CR-39 tbi vu
nham lam CR-39 hién r5 vét khic. Voi sy thay
ddi vé& ndng do dung dich NaOH, nhiét d6 va thoi
gian ngadm mau, xem xét mbi lién quan giira 3
yéu té nay thi cac nha khoa hoc da dat duogc diéu
kién ngdm mau CR-39 t6i wu 14 ngdm trong dung
dich NaOH 6M, tai 70°C trong thoi gian la 7 gio
[2]. Viét Nam méi chi c6 cac khuyén cdo mirc
ndng do khi radon tu nhién trong nha theo TCVN
7889-2008: “Nong dg khi Radon tw nhién trong
nha — Mite quy dinh va yéu cau chung vé phirong
phdp do”, trong khi cac khao sat, do luong khi
radon & Viét Nam chu yéu ding lai bang cac thiét
bi do tac thoi nhu may RAD7..., ma chua cé
nhiéu nghién ciru x4c dinh ndng d6 radon trong
nha béng phuong phap thu dong. Do d6, viéc
nghién ctru xay dung quy trinh xac dinh nong d6
khi radon trong nha bang detector CR-39 dwoc

dit ra dé khao sat cac nghién ctru cac yéu té anh
huong va xay dung quy trinh xac dinh nong do
khi radon trong nha tai Viét Nam. Pay la mot
budc quan trong trong viéc xac dinh nong do
radon trong nha, dé tir d6 xay dung nhimng tiéu
chuin an toan, phu hop cho sic khoe ngudi dan
Viét Nam.

PHUONG PHAP NGHIEN CUU

Holder chira CR - 39

Holder chira CR-39 c¢6 nhiém vu gitlr detector
CR-39 ¢6 dinh trong mot khoang thoi gian phoi
nhidm nhat dinh. Holder chira CR-39 c6 chiéu
cao 7cm, duong kinh day I6n la 5ecm, duong kinh
day nho la 4,8cm (Hinh 2.1). CR-39 duoc gin
vao day 16n cua holder. Pay nho dugc gin gidy
loc soi thuy tinh (Whatman GF/C duong kinh
47mm) dé han ché khi thoron vao trong holder,
tranh nhitng anh huong cta bui cling nhu 1a do
am 1én CR-39. Néu holder hg, hoi nuéc s& tao
thanh mot mang mong bam 1én bé mat CR-39, va
lam giam ning luong ban pha cua alpha, do d6
lam giam sy tao vét. Sau khi thiét lap holder, tién
hanh cho phoi nhiém cac holder ndy & céc noi
can xac dinh ndng d¢ khi radon nhu trong budng
chuén hay trong cic ho gia dinh. Khi radon c6
thoi gian phan hiy 3,82 ngay, nén khoang thoi
gian nay du cho radon theo khong khi khuéch tan
vao holder. Ttr do, cac hat alpha tir sy phan ra
radon s& duoc bdn vao CR-39 va tao Vét trén bé
mat CR-39. Holder nay cé dic diém la nho gon,
bang nhya PP, gia thanh thap, d& van chuyén nén
rat thuan loi cho viéc do dac ndng do khi radon
trong thoi gian dai trén pham vi rong lon.
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Hinh 2.1. Holder chira CR-39 thu mau khi radon

Nguon chuin

Ngudn chuan la ngudn phéong xa radium-226
cua NIST (National Institute for Standards and
Technology) véi cac théng sb chuan dwoc cho
bai nha san xuat:

Thoi gian tao ngudn chuan: 09/01/2003,
12:00 EST

Hoat d6 ngudn radium lic ché tao: (Ara)o
5,177209 Bq

Heé sd phat radon cua nguon: f = 0,891
0,015

Hé s6 tao thanh radon sin bén trong nguon: o
=0,064 = 0,024.

Chu trinh ban rd cua Radon: T = 3,8235
0,0003 (ngay)

H_

H_

Ngudn nay c6 hé s phat khi radon cao véi
hoat @ duogc tinh theo cong thuc:

Aw _ £ [[] —g )+a.c'i'*'-":|
Ag
@
X4y dyng budng chuén

Budng chudn khi phong xa radon la budng da
kiém soat duoc nong d6 radon bén trong, ding dé
quan sat cac yéu t6 anh huéng sy tao vét trén cac
tam CR-39. Trong budng chuén, ta dat cac holder
c6 chira CR-39 phoi nhiém dugi ngudn chuan
radium (Hinh 2.2). Thiét ké buong chuan bang
mica c6 kich thudc la 40cm x 40cm x 30cm

(Vbuing = 48.000 cmd). Vat lidu lam budng chuan
13 mica vira nhe, vira trong sudt va kho v nén rat
thich hop dé xay dung budng chuan. Phan nip
budng dugc tach roi nham tao sy thuan tién trong
khi lay cac holder sau qué trinh phoi nhidm.

Nhiét 6 budng chuan luén duoc 6n dinh tir
20 — 25°C.

Hinh 2.2. Budng chuén chira CR-39 phoi nhidm radon
Trong qua trinh thi nghiém, nguén radium
dugc dat & vi tri trung tim & day budng chuan,
cac holder dwoc bé tri & phan nip trén theo cac
ky hiéu nhu Hinh 2.3. Muc dich cta viéc b tri
nhu vay dé cho cac holder déu nhan duoc cac tin
hiéu tir ngudn radium nhu nhau. Khoang cach tir
nguon dén holder 1a 30 cm nén chi ¢é cac hat
alpha do radon tao ra tir ngudn mai tao duoc vét
trén bé mat CR-39, cac tia alpha do cac phén rd
khéac tir nguon radium c6 ning lugng tir 5 dén 7
MeV c6 quang duong chay nho hon 10 cm nén
khéng thé toi duge holder dé tao vét alpha.
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Hinh 2.3. B4 tri cac holder trong budng chuin

Piéu kién toi wu quy trinh phén tich radon
Xac dinh hé sé hiéu chuin K

Dit cac holder chira CR-39 cho phoi nhiém
dudi ngudn chuan radium trong budng chuan,
mdi dot dat 8 mau. Khoang thoi gian mdi lan dat
mau la 10 ngay. Lap lai nhiéu lan viéc dat mau dé
xac dinh hé sé hiéu chuin K - xay dung duong
chuin ndng do radon (Bg/m®) theo s
vét/ngay/detector CR-39.
Khao sat d¢ Iap lai ctiia phwong phap

Dit mot s6 mau dap (2 holder chira CR-39
tai cling mot vi tri, c6 ngay dat va ngay thu mau
cung nhau, CR-39 duoc bao quan, van chuyén
cung nhau va dugc phén tich ¢ cing mét diéu
kién nhu nhau) & mot s6 ho gia dinh trong khu
vuc thanh phé H6 Chi Minh téi thiéu 90 ngay.
Sau d6, CR-39 dugc dem vé phong thi nghiém
phan tich véi diéu kién ngdm miu va hé s6 hiéu
chuin K dé ra duoc két qua ndng do radon.

Hinh 2.4. D3t mau dap tai cac ho gia dinh

Tinh sai sé phan trim twong d6i (Relative
Percent Difference — RPD) (RPD = [100|x; —
X)/[(x1 + X2)/2]) (2) theo sé vét cia mdi mau
dup rdi dbi chiéu cac mic RPD chuan dé xac
dinh d6 lap lai cia phuong phap do nong do
radon trong nha bang dau do CR-39. C6 3 miic
dbi chiéu RPD: muc kiém soat, mirc canh bao va
muc gigi han. Tuy vao nong do radon tai vi tri
dat mau dap ma s& c6 bang ddi chiéu cua mdi
mtc cho thich hop [3].

Néu ndng do radon tai vi tri dat miu dup >
148 Bg/m? thi ddi chiéu theo Hinh 2.5.

| Mife gii han

36%

Mirc canh bao

28%

Mire kiém soat

14%

Hinh 2.5. Cac muc dbi chiéu RPD néu ndng do radon
> 148 Bq/m® [3].

Néu ndng do radon tai vi tri dat mau dup <
148 Bg/m? thi d6i chiéu theo Hinh 2.6.
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Mire gici han

50% Mire canh bio

Mirc kiém sodt

25%

Hinh 2.6. Cac mirc d6i chiéu RPD néu néng do radon
<148 Bg/m® [3]

KET QUA - THAO LUAN
Két qua dd Lip lai cia phwong phap va hé sb
higu chuin K
Két qua sé vét alpha nén trong budng chuin
truée khi dit chuén radium

S6 vét alpha cua 8 holder chira CR-39 dat
trong budng chuan ma khong c6 nguon chuan
duoc thé hién trong bang 3.1 sau:
Bang 3.1. S6 vét alpha ciia cac mau CR-39 khao

sat moi truong nén

Mau CR-39 S6 vét alpha
1 6
2 9
3 7
4 8
5 12
6 9
7 8
8 9
S6 vét trung binh 9

Xéc dinh h¢ s6 hi¢u chuin K

Ngudn chuin radium dwoc dat gitta day
budng chuan, cac holder chira CR-39 duoc b tri
theo hinh tron sao cho khoang cach tir holder dén
ngudn chuan la bang nhau. Khoang thoi gian dat
nguodn trong budng chuan la 10 ngay. Nong do
radon trong budng chuin dwoc xac dinh theo
cong thuc:

_anTA
C. = f.A, 1_1 e

3
Va AgaTa ©

Trong d6:

—  Cradon : NONg d6 radon trung binh trong
budng chuan sau thoi gian Ta

—  Hoat d6 nguén radium: Ag, = 5,177209 Bq

— Hang sé phan rd cua Radon: Araon =
0,1812

—  Hé sb phat radon: f = 0,888

—  Thoi gian do: Ta = 10 ngay

—  Thé tich budng chuan: V = 0,048m3

Két qua giita cac 1an thuc hién nhu sau:

130

N

110

Vit / CR-39

Q0

70

50 T T T T T T
1 2 3 4 5 B 7 8
Cic lin thie hign thinghigm

Hinh 3.1. Sy 6n dinh vét trén CR-39 giita cac 1an thi
nghiém

Tir gi4 tri ndng do tinh dwoc theo cong thic
(2), nghién ctru tinh toan hé s6 hiéu chuan K theo
cong thuc:
thii gion 3t nguin

K = Cehugn
50 vt trén CR-3% (4)

Hé sb hiéu chuan K thu dugc la:

K = 4,533 + 0,218 [(Bq.m®.ngay)/(vét/CR-
39)]. Sai s6 4,8%

K 1a hé s6 cua phuong trinh duong chuan

_Ex _4533x

Y=7""7 i ®)

trong d6 y: gia tri nong d radon trong nha
(Ba/m?);

x: s6 vét trén tim CR-39 (Vét/CR-39)

T: thoi gian phoi nhiém (ngay)

Xac dinh d§ ldp lai ctia phwong phap

Nghién ciru dat 6 mau dap tai 6 ho (mdi ho
dat mot mau dap). 6 ho duoc chon dit mau dap
€6 C4C yéu té anh huong dén nong do radon khac
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nhau nhim ting mic khao sat do lap lai cua
phuong phap do. Pic diém cac ho duge néu &
Bang 3.2.
Bing 3.2. Bic diém yéu t6 anh huong dén nong
do radon cua 6 ho dat mau dap

He | TNoigiandit pic diém vj tri dit mau
mau

A 21/4-30/7 Nha gin song, thong thoang, trét

B 23/4-30/7 | Phong dong kin cira trén 1du 1

c 27/4—30/7 | Ting trét nha mai xay

D 28/4 —30/7 | Tang trét nha xay lau nam

B

F 23/4-30/7 | Tang him

Két qua RPD duoc tinh theo cong thuc (2)
ciia 6 mau dup duoc trinh bay trong bang 3.3 sau:

Bing 3.3. RPD cua 6 mau dup

Miu dap | Sévétmiu1 | S0 Ve; mau | ppp (%)
A 336 349 38
B 245 287 158
C 549 517 6
D 297 262 125
E 250 268 6,9
F 883 826 6,6

Nong do radon tai 6 vi tri dat mau dup (11,93
- 33,8 Bg/m?) déu nho hon 148 Bg/m® nén RPD
cia 6 mau dap nay s& duoc ddi chiéu voi muc
kiém soat trong Hinh 3.2.

Mitc kiém sodt

Vi RPD cua 6 mau dap déu nhé hon 25%
(mic kiém soat) nén nghién cau két luan:
Phuong phap do ndng do radon trong nha bang
dau do CR-39 cua nghién ctiu la dang tin cay.
Quy trinh xic dinh ndng dd khi radon trong
nha

Sau khi nghién ctru cac diéu kién téi wu ctia
viéc phan tich mau, nghién ctru dwa ra quy trinh
xé4c dinh ndng d6 khi radon trong nha nhu sau:
Thu méu radon trong nha é cic h gia dinh

Nghién ciru da dit cac mau thu radon tai cac
ho gia dinh trong 3 thang (90 ngay) dé co két qua
nong d¢ radon trung binh trong thoi gian dai va
danh gia rui ro cho nguoi dan.

Vi tri dat holder thu mau radon trong nha
(Hinh 3.3) phai hop voi  TCVN
7889:2008/BTNMT:

—  Phai ¢ dinh trong suét qué trinh do.

phu

—  Khong gan cac dong khong khi trong nha
gdy ra do thiét bi sinh nhiét, quat, thiét bi
diéu hoa khong khi, ctra...Tranh gan céc
vi tri phat nhiét nhu bép, anh ning mat troi
chiéu tryc tiép, cac vi tri c6 d6 am cao.

—  Khoéng do & bép, khu vé sinh hay phong
tam.

Céch ctra s, cira ra vao it nhat 50cm, cach
tuong it nhat 30cm.

—  Pau do phai dat cach san it nhat 50cm va

cach cac vat khac it nhat 10cm. V&i cac

25%

158
125
6 6.9
B B
A B C o E
RPD (%)

Hinh 3.2. RPD 50 v&i mirc kiém soét

_

thiét bi do treo (thiét bi do vét alpha hay
theo doi lién tuc ndng do khi radon) do cao
t6i wu 1a 2 — 2,5m cach san.
66 _  Dién tich do tdi da 1a 200m? san nha/ diém
do [1].

F
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Yoo
N

NS
Hinh 3.3. Treo holder thu miu khi Radon trong nha
nguoi dan
LAy miu va xir Iy miu

Sau thoi gian 3 thang phoi nhiém tai cdc ho
gia dinh, miu s& dwoc liy vé phong thi nghiém
dé phan tich. Mau duogc ldy xubng s& duoc bao
quan trong gidy nhom dé tranh sy phoi nhiém
tiép tuc trong qua trinh van chuyén (Hinh 3.4).

M43 ..
—

- .\~ 7
N <7y
A St
W : ‘&’: “ —

Hinh 3.4. Detector CR — 39 dwoc bao quan bing gidy
nhom sau khi xtr 1y.

Detector CR — 39 s& dugc ngdm trong dung
dich NaOH 6M trong 24 gio ¢ nhiét d6 70°C
trong tu siy dé lam rd vét ban cua cac tia alpha
1én miu. Sau do, detector s& dugc ria lai bang
nuéc cit va acid CH3COOH 2% dé lam sach
NaOH.

Phén tich ndng do khi radon trong nha

MAau CR-39 sau khi xu li s& duoc soi trén
kinh hién vi voi d6 phong dai 100 lan dé dém sé
vét alpha trén bé mat. Tir s6 luong Vét c6 duoc,

dira vao phuong trinh duong chuan
4533
==,

ta c6 dugc két qua ndong do khi radon trong
nha.
KET LUAN

Nghién ciru da xay dung quy trinh do nong
d6 radon trong nha bang detector CR — 39 phu
hop véi didu kién cua Viét Nam nhu sau: Cac
mau c6 detector CR-39 thu radon dugc dit tai cac
ho gia dinh trong 3 thang (90 ngay). Sau thoi
gian phoi nhiém tai cac ho gia dinh, mau s& duoc
ldy vé phong thi nghiém dé phén tich. Detector
CR — 39 s& duoc ngam tai diéu kién dung dich
NaOH 6M trong 24 gi¢ ¢ nhiét @o 70°C trong ta
sdy dé 1am rd vét ban cua cac tia alpha 1én mau.
Sau d6, detector s& duoc rira lai bang nudc cat va
acid CHsCOOH 2% dé lam sach NaOH. Mau
CR-39 sau khi xur li s& dugc soi trén kinh hién vi
VGi d6 phong dai 100 lan dé dém sé vét alpha
trén bé mat. Tir s6 lugng vét co dugc, dua vao

phuong trinh dudng chuin
_ 4533x
=—

ta c6 dugc két qua nong do khi radon trong
nha.
LOI CAM ON

Tdc gia xin giri 161 cam on tran trong dén PGS.TS Ha
Quang Hdai, Khoa Méi truong, truong Pai hoc Khoa hoc T

nhién da giup dé trong qua trinh nghién ciru.
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Construction a process to
measurement the indoor radon

concentration

e To Thi Hien
e Nguyen Thao Nguyen
e Duong Huu Huy
University of Science, VNU-HCM

ABSTRACTS

Radon is a naturally radioactive gas , but
it causes lung cancer to humans. The risk of
lung cancer due to radiation depends on the
amount of radon inhalation and radon
exposure time. In  Vietham, radon
concentrations are usually determined by
RAD7, however RAD7 just showed the
immediate values of radon, and have to
regularly calibrate it. The construction
process to determine the accumulates
indoor radon concentration by detector CR-
39 in order to be widely used in the study of
environmental pollution, especially the study
of health risks of radon for humans and
mapping radon pollution.

Detector CR - 39 is placed ina 7 cm -
plastic holder, and in exposure time, the
holders were covered with glass fiber filter

paper £ 47mm on the bottom of the detector
to avoid the exposure of dust. Then it is
hung in the indoor location as Vietnam
Standard 7889:2008. After 3 months,
holders are returned to a laboratory, and CR
- 39 will be soaked in 6M NaOH at 70°C.
Indoor radon concentrations will be
proportional to the density traces obtained
on CR-39.

The study uses an radium 226 source of
the NIST (National Institute for Standards
and Technology) with the released radon
coefficient : f = 0.891 + 0.015. Results show
the calibration factor K is 4.533 + 0.218
[(Bg.m=3. day)]/(tracks / CR-39)]. Using K
factor, we can determine the cumulative
indoor radon concentration.

Keywords: indoor radon, detector CR-39, a process.
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