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L&i néi dau
TCVN 10759-4:2016 hoan toan twong dwong véi ISO 11665-4:2012

TCVN 10759-4:2016 do Ban ky thuat tiéu chuén quéc gia TCVN/TC 85/SC 2
Bao vé btic xa bién soan, Téng cuc Tiéu chuan Do lwéng Chét lwgng dé nghi,
B& Khoa hoc va Céng nghé cong bb.

B6 tiéu chuadn TCVN 10759 (1ISO 11665), Po hoat d6 phéng xa trong méi truong -

Khéng khi: radon-222 gdém céc tiéu chuén sau:

— TCVN 10759-1:2016 (ISO 11665-1:2012), Phan 1: Ngudn géc, cac san
phém phan ra séng ngén va cac phwong phép do.

- TCVN 10759-2:2016 (ISO 11665-2:2012), Phdn 2: Phurong phap do tich hop
@& xéc dinh ndng & ning ligng alpha tidm tang trung binh cia sdn phim
phan ra séng ngén.

- TCVN 10759-3:2016 (ISO 11665-3:2012), Phan 3: Phrrong phap do didm d&
xac dinh néng d nang lwong alpha tidm tang clia san phdm phén ra séng
ngén.

— TCVN 10759-4:2016 (ISO 11665-4:2012), Phan 4: Phu*&hg phap do tich hop
dé xac dinh ndng dd hoat @6 trung binh v&i viéc 14y mau thu ddng va phan
tich tré.

— TCVN 10759-5:2016 (ISO 11665-5:2012), Phan 5: Phuong phap do lién tuc
88 x&c dinh ndng dd hoat do.

- TCVN 10759-6:2016 (ISO 11665-6:2012), Phan 6; Phwong phap do didm aé
xé&c dinh ndng do hoat d5.

- TCVN 10759-7:2016 (1SO 11665-7:2012), Phan 7; Phuong phap tich Ity d&
wéc lrgng tée dd xa bé mat.

-~ TCVN 10759-8:2016 (ISO 11665-8:2012), Phan 8: Phwong phap luan v&
khdo sét so b va khdo sat bd sung trong céc tda nha.

B tidu chudn ISO 11665 cdn cb céc tiéu chudn sau: ;
= ISO 11665-9, Part9: Method for determining exhalation rate of dense
building materiais.
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L&i gidi thidu

Dbng vi radon 222, 220 va 219 1a cac khi phéng xa duwc tao ra do sy phan ra ddng vi radi 226, 224 va
223, & c4c san phdm phén ra clia urani-238, thori-232 v urani-235, va déu duge tim thay trong I6p vd
trai &t (xem Phy lyc A). Cac nguyén téthé rin, cling ¢6 tinh phéng xa, va dugc tiép theo béi nguyén t6
chi bdn la dwoc tao ra bdi sy phan ra radon!”. Radon dwoc xem 12 khi tro trong bang nguyén té tudn
hoan, ciing v&i heli, argon, neon, frypton va xenon.

Khi tan ra, radon phét xa hat anpha va tao ra cic san phdm phan ra thé rin, va cb tinh phéng xa
(poloni, bitmut, chi,...). Anh hwdng ti&m an Ién sirc khde con ngwdi clia radon ndm & cac san phém
phéan ra cla nd hon 13 do ban than khi radon. Da khi radon cé gén v&i sol khi hay khéng, san phdm
phan ra radon ¢6 thé dwoc hit vao va lang dong trong phé quan phdi tai 9 sau khac nhau tly theo
kich thuérc cila ching PRI

Radon ngay nay dwgc xem 13 ngudn phoi nhigm chinh clia con ngueéi v&i blrc xa tie nhign. Bo céo
clia UNSCEAR (2006) cho réing, tai mirc dd trén toan thé giéi, radon dai dién cho khoang 52 % mirc
phoi nhi&m trung binh véi bire xa ty nhién. Téc dong birc xa clia ddng vi 222 (48 %) la dang k& hon so
v&i ddng vi 220 (4 %), trong khi ddng vi 219 doc xem 12 khdng dang ké (xem Phy lyc A). Tham khao
TCVN 10758-1 (ISO 11665-1) vé radon-222.

N&ng dd hoat d8 radon c6 thé thay d6i mét dén nhidu bac v& Gd 16n tiy theo th&i gian va khéng gian.
Phei nhiém véi radon va céac san phdm phan ra clia né thay ddi nhidu tir dja didm nay dén dja diém
khéc, vi né phy thudc trede tién vao legng radon phat xa do d4t va vat liéu xay dieng trong tirng dia
diém, thi hai phy thudc vao mire 86 nhiém xa va didu kién théi tiét tai cac dia diém noi cac ¢4 nhan bi
phoi nhi&m. Sy phoi nhi&m clia con ngudi véi radon chi yéu lign quan dén noi séng va noi lam viéc.
Phwong phap do tich hop dai han dwgc ap dung trong danh gid sy phoi nhiém clia con ngudi véi birc
xa'. Di voi ly do v& chi phi va tinh d& st dung, phép do dai han (trong khodng théi gian vai thang) chi
dugre thiee hign véi lay mu thy dong!®),

Céc gia tri thdrng duwgre tim thdy trong mdi trrdng Iuc dia 13 thirémg ttr vai becquerel trén mét khéi dén
vai nghin becquerel trén mét khéi. Ndng dd hoat 46 nhd hon mot becquerel trén mét khéi c6 thé quan
sét dugc trong mbi trwdng dai dwong. Gia trj trung binh hang ndm ndng d6 hoat d6 radon trong céc
ngdi nha oo thé thay ddi ttr vai chuc becquerel trén meét khéi dén vai nghin becquerel trén mét khdi.
Nong do hoat d6 co thé dat t&i vai nghin becquerel trén mét khdi trong khong gian rét kin.

N&ng d0 hoat @6 clia radon-222 trong khang khi ¢6 thé dugc do bang phirong phap do diém, lién tuc
va tich hgp véi ty mBu chit ddng hodc thy ddng [xem TCVYN 10759-1 (ISO 11665-1)1. Tiéu chuén nay
dé& cap dén kg thuét do tich hep radon-222 véi lay méu thy dong.

CHU THICH Ngudn géc radon-222 va cac san pham phén ra séng ngén clia né trong moi treong khdng khi va
céc phurong phap do khac dwgye md ti khai quat tai TCVN 10758-1 (1ISO 11665-1).
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Do hoat d6 phéng xa trong méi triwédng - Khong khi: Radon-222 -
Phan 4: Phwong phap do tich hop dé xac dinh néng do hoat do

trung binh v&i viéc lay mau thu déng va phan tich tré

Measurement of radioactivity in the environment — Air: radon-222 —
Part 4: Integrated measurement method for determining average activity concentration using
passive sampling and delayed analysis

1 Pham vi ap dyung

Tiéu chudn ndy md t3 ky thuat do tich hgp cho radon-222 véi viée l&y mau thy ddng. Tiéu chuén nay
dua ra cac chi din d& xac dinh ndng dd hoat dd trung binh cla radon-222 trong khdng khi tir phép do
dira trén viac 1y méu thy dong dé& 4p dung va chi phi thép, va diéu kién dé st dyng cam bién.

Tieu chudn nay 4p dung di véi cac mau dugc Iy lién tyc trong cc giai doan khac nhau tir vai ngay
dén mbt nam. '

Phuong phap do ndy &p dung d6i véi mu khdng khi cé ndng d5 hoat a8 radon lén hon 5 Bg/m®,

2 Tailiéu vién dan

Cac tai lidu vién din sau 13 cin thiét cho viéc 4p dung tiéu chuldn nay. Béi véi cac tai ligu vién dan ghi
n3m cdng bd thi 4p dung ban dwgc néu. Béi v6i cac tai lidu vién dén khong ghi ndm céng bd thi 4p
dung phién ban mé&i nhét, bao gdm ca céc stra dbi (néu cd).

TCVN 10759-1 (ISO 11665-1), Bo hoat d§ phong xa trong mdi tnamg — Khong khi: radon-222 — Phén 1:
Ngudn gdc, cac san phdm phén ré séng ngdn va céc phurong phép do
TCVN ISO/IEC 17025 (ISO/IEC 17025), Yéu cdu chung vé ndng lyc phong thir nghiém va higu chudn

1SO 11929, Determination of the characteristic limits (decision threshold, detection limit and limits of the
confidence interval) for measurements of ionizing radiation — Fundamentals and application.

IEC 61577-1, Radiation protection instrumentation — Radon and radon decay product measuring
instruments — Part 1: General principles (Dyng ¢y bo vé birc xa — Thiét bj do radon va céc san pham
phan ra cla radon — Phin 1: Nguyén tic chung).



TCVN 10759-4:2016

3 Thuat ngi», djnh nghia va ky hiéu

3.1 Thuat ngir va dinh nghia

Trong tiéu chun nay, 4p dung c4c dinh nghta va thuat ngr néu tai TCVN 10759-1 (ISO 11665-1).
3.2 Ky higu

Tiéu chudn nay s dung cac ky hiéu néu tai TCVN 10759-1 (ISO 11665-1) va céc ky hiéu sau.

C ndng 86 hoat d4 trung binh, tinh bing becquerel trén mét khbi
E‘ nguwdng quyét dinh clia ndng dd hoat d trung binh, tinh bing becquerel trén mét khéi
c giéi han phét hién clia ndng @6 hoat dd trung binh, tinh bing becquerel trén mét khéi

gi%i han dwéi clia khodng tin ¢dy clia ndng G4 hoat d6 trung binh, tinh biing becguerel trén
mét khbi

gi&i han trén clia khodng tin c4y clia ndng @3 hoat Gd trung binh, tinh bang becquerel trén

mét khbi
t th&i gian 14y mAu, tinh bang gir
U dd khdng dam bao mé rdng dwge tinh bing U = ku( Jvéi k=2

u ) dd khéng dam bao tiéu chudn ciia két qua do

u,,() @ khong Gim bao tiu chuan trong dbi

¥ dai lrgng sé dwgc do

Hy mirc phdng nén

@ hé sb hiéu chinh gén véi hé sé hiéu chinh va c&c hé s6 higu chinh theo khi hau.
4 Nguyén ly

Phuong phép do tich hgp ndng d6 hoat 36 trung binh clia radon dyra trén céc yéu td sau:

a) lay mau thy dong, lién tuc mAu khi dai dién cho khéng khi dang dwgc didu tra, bing déi leu ty do
va khuéch tan ty nhién cho mét cam bién trong mét cAu hinh m& (tiép xic vé&i khdng khi) hodc
bang khuéch tan ty nhién cho mgt cam bién trong mét cAu hinh kin (v&i mdt budng tich Iay);

b) tich Gy dbng thei mét dai Iugng vat Iy do dwgc (c4c vét, dign tich, nguyén tir phong xa, v.v...) trén
m&t cam bién phi hop:

¢} do dai lwgng vat ly dwgc tich Iy ¢6 lién quan tngc tiép t&i nbng @6 hoat o trung binh ciia radon
trong khodng thi gian 1y mau.



TCVN 10759-4:2016

Mat s6 phurong phap do dép tng yéu ciu cla tiéu chudn nay. Vé co ban, ching dugc phan bidt vei

nhau béi dai lwgng vat Iy duec tich liy va cach do dai legng vat ly dé. Pai lvong vat ly va phép do lign

quan ¢ thé 1a céc vi du nhw sau:

— “vét &n" sinh ra trong mét chat polyme [detector vét hat nhan trang thai rn (SSNTD)] b&i sy ion
héa tir hat alpha clia radon va cac san pham phan ra cla né; nhitng vét &n ndy dwgc phét hién va
dém (xem Phy luc A);

— dién tich sinh ra trong mt chéat rdn [vat liéu ban din (silicon)] bdi ion héa tir hat alpha cia radon
va cac san phdm phan ra cGa né; ching duec phat hién béi cac hé dién ti lién quan;

— sy phéng dién clia mot electret (phén tr tich dién dwong va khdng nap dign lai dugc) béi sy ion
héa khéng khi do phan ra phéng xa clia radon va cac san phdm phan ra cla n6; sy thay ddi dien
ap lién quan dén sy phong dién nay phai dwec do (xerm Phy luc B);

—  nguyén tir 2°Rn bam trén than chi; ty suét phat gamma clia san phdm phén ra Pb va ?“Bi duoc
do vé&i mdt phd ké gamma (xem Phy lyc C).

CHU THICH: Phan tich dai lwgng vét Iy co thé khéng dugre thue hign ngay va c6 thé cén cb cac thao tac trong
phadng thir nghiém.

Két qua cla phép do tich hep ¢b sw dd phoi nhiém radon clia cam bién trong thoi gian ldy mau duoc
xac dinh. Néng d9 hoat d6 trung binh clia radon duwoc tinh bing cach chia két qua phoi nhiém cho thei
gian l&y méu.

5 Thiét bj
Thiét bj bao gém:

a) Mot cam bién thu thap dai lwgng vat ly (SSNTD, detector silicon, detector electret, than hoat tinh,
v.v...) gt riéng hozic trong mdt budng tich Ity dwere 1am tir vt ligu déo dan didn véi thé tich phat
hién dwgc biét; trong cAu hinh kin, cam bién dugc dit trong mot budng tich Ity kin véi mét céi loc
va trong cAu hinh mé, cam bién duwgc dat tiép xdc trzc tiép voi khong khi (khéng c6 budng tich
Iay);

b) Mot hé théng phat hién phi hep v&i dai lwgng vét ly dwge tich Idy.

Thiét bj can thiét cho m&i phuong phéap do dugc md ta twong (g trong cac Phu luc A, B va C.

6 Liy mau
6.1 Myc tiéu lay mau

Muc tiéu 14y mau 14 a4t mot mAu khi dai dién cho mdi trrng khi dang dwoc didu tra tiép xdc lién tuc
v&i ¢am bién (SSNTD, detector silicon, detector electret, than hoat tinh, v.v...)
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6.2 Dic didm liy miu
Viéc tay méu 1a thy déng.

Trong cAu hinh kin, viéc 14y méu dugc thire hién thong qua mdt bd phan loc, do d6, chi cac hat alpha |4
duoc phét hién bdi cadm bién (xem Didu 5). Viéc lay miu dwoc thie hién trong cac didu kién nham
ngan nglra hién tirgng tic b phan loc, didu 1am didu kién do bj thay dbi. TAc nghén trong qua trinh 14y
mau ¢6 thé dan 16i vidc khong lam méi dugc khi trong budng tich 1y.

Vi cdu hinh mé, cam bién ddng théi ghi lai sb phat hat alpha clia radon va s phat hat alpha clia cac
san pham phén ra radon & gan b& mat ciia nd. Cam bién cling ghi nhan bét ky ngudn phat alpha nao
tdn tai trong khéng khi dwgc phén tich, trong déi nang legng do nha sén xuét quy dinh. Céu hinh nay
dwgc 4p dyng trong cac didu kién nhdm ngan nglra hién trong tic nghén cam bién (khéng khi ¢ bui,
chét ddu m& bj I&ng dong), 1am didu kién do bj thay dbi.

6.3 Diéu kién 14y miu

6.3.1 Khai quat

Viéc ldy miu phai dwoc thire hién theo quy dinh trong TCVN 10759-1 (ISO 11665-1).
6.3.2 Lip ait cam bién

L&p dat cam bién phai dwoc thire hign theo quy dinh trong TCVN 10759-1 (ISO 11665-1).

Trong trrdng hop cu thé 1A do trong nha, cam bién nén @it trén mot bé mat thodng cach mat dattir 1 m
dén 2 m, dudi cac didu kién sau:

a)  nén d& khoang tréng it nh&t 20 cm xung quanh cam bién d& tranh anh hwdng clia khi thori tir cac
birc trdng;

b)  c&m bién nén Gt cach xa bét c? ngudn nhiét nao (16 swdi, Sng khéi, thiét bj dién, tivi, anh sang

mat trdn trye tiép, v.v...) va xa cac khu vige di lai, clra va clra sd, twdng va ngudn thong gié tw
nhién;

¢)  khdng nén xao tron c4c didu kién I4p dat trong qué trinh do (c4c cubn sach bj roi, hoat déng clia
cac ky sw, hanh @dng hiéu ky, v.v...); nhirng ngrdi & trong nha c&n dugc khuyén cio dé khong
lam thay dbi didu kién Iy mau;

d)  cam bién ciing cAn dugc bdo dam trong qua trinh do d& khdng bj hw hai ndo.

6.3.3 Théi gian ldy méu

Thoi gian ly méu |4 khodng thei gian tir thei didm 13p G4t Gén thoi didm 1Ay cam bién tai diém Idy mAu.
Thei diém Ip a4t va thao cam bién phai duec ghi lai (ngay va gid).

Thoi gian Iy m&u phai dugc higu chinh @& thich hop véi hign tegng dang dugc didu tra, voi hoat 40
phong xa di doan va cac dic didm clia cam bién (xem Bang 1).
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Bang 1 - Vi dy cac dic diém Iy miu clia cac phirong phap do khac nhau
dap (g yéu ciu cua tiéu chuan nay

Cam bién Phy luc Noi ldy miu Théi gian Ky miw/ Théid
(quy dinh) gian phei nhidm

Detector vét hat nhan trang thai rn
(¢éu hinh m&) Trongnha

A M8t tudn dén vai thang
Detector vét hat nhan trang thai rén
(cAu hinh kin) )

Ngodi trdi hodc

Detector electret B trong nha Vai ngay dén vai thang
Than hoat tinh C Vai ngay

Théi gian Iy mau dugc xac dinh trén co sd y dinh sl dung két qua do.

Vi duy, ndng dd trong nha khac biét khdng chi trong mdt ngady ma con khéc biét gira cac ngay trong
tudn do sy thay ddi v& murc d6 chiém c khoang khéng. Trong trudmg hep ndy, nén 14y méu trong toan
bd mot tudn tinh @én ca nhirng thay ddi nay.

CHU THICH:  Gén véi gia trj ndng dd hoat 3 radon trung binh hang n&m trong céc tba nha va khdng dénh gia
thép gia tri 46, ndn thye hign cac phép do trong it nhét hai thang (xem TCVN 10759-8 (ISO 11665-8)).

Ngue&i st dung nén nhan thirc déic diém bao hoa clia cdm.bién va nén chinh thai gian ldy méu dé dam
bao khdng xay ra trang thai bao hoa.

6.3.4 Thé tich khi dwgc Idy miu

Déi véi viec 14y miu thy déng, khdng cin thiét phai do tryc tiép thé tich khi dugc 1y mau. Trong
trieérng hop ndy phai str dung hé sd hidu chuén, tinh bang hoat d trén don vj thé tich.

7 Phwong phap phat hién

Tuy thudc vao c¢am bién dwge sir dung ma viéc phét hién dugc thye hién béng céch si¥ dyng detector
vét hat nhan trang thai rin (SSNTD), hién twgng phéng dién clia b& mét bi phan cyc trong mdt budng
ion héa, phd k& gamma hosc dém nhép nhéy 1dng nhir dugc md ta trong TCVN 10759-1 (ISO 11665-1).

8 Po

8.1 Quy trinh

Quy trinh do cho méi phirong phap do dwgc néu trong cac Phu luc A, Phy lyc B va Phy lyc C trrong Gng.
8.2 Pai lwgng anh hiréng

Cac dai lvong khac nhau c6 thé din t&i phép do bj sai léch va cho ra két qua khdng mang tinh dai
dién. Thy thudc vao phirong phap do va viéc kidm soét cac dai lvgng dnh hudng théng thudng nhur

9
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dwroc ndu trong IEC 61577-1 va TCVN 10759-1 (ISO 11665-1), cac dai lwgng &nh hudng b tdm quan
trong riéng cho mdi phuong phép do durgc md ta trong tiéu chudn nay dwec néu tai cac Phy luc A, Phy
lyc B va Phy lyc C twong tng.

Cac khuyén nghj clia nha san xuét trong ban huéng dén van hanh thiét bj do phai dugc tuén theo.
8.3 Hiéu chuin

B& do (cam bién va hé théng phét hién) phai dugc higu chudn nhi quy dinh trong TCVN 10759-1
(ISO 11665-1). Cac yéu cAu bd sung cho thiét bj sir dung trong céc phwrong phap cy thé duoc néu
trong cac Phy lyc lién quan (xem ¢ac Phy luc A, Phu luc B va Phy lyc C).

M&i quan hé gitra dai Irgng vat Iy ghi dwgc bdi cam bién (sb vét, lwong dién tich, sé dém va bign 4o
xung, v.v...) va ndng db hoat G clia radon trong khéng khi dwgc thiét 1ap dya trén phép do khdng khi
méu khi chudn cé chira radon-222. Ndng a6 hoat @6 radon-222 trong miu chuén phai dwgc truy
nguyén v& tidu chuln khf radon-222 tiéu chuén gée.

B&n canh viéc hiéu chudn, cAn phai quan t4m t&i vigc thiz nghiém thurdmg xuyén dé bao dam phép do
ludn phi hgp cho myc dich sir dung. Cac phép th& nghiém bao gdm thir nghiém mu ndi bd, thir
nghiém thanh thao ngoai, danh gia hep chuén hosc so sanh lién phong thir nghiém.
9 Biéu thj két qua
9.1 Néng dd hoat dd trung binh clia radon
Ndng dd hoat d6 trung binh clia radon dugc tinh theo Cong thirc (1):

C=(u-n)o Q)
9.2 ) khéng dam bao tiéu chuén
Theo TCVN 9595-3 (ISO/IEC Guide 98-3), dd khong dam bao tiéu chuén clia C phai duwgc tinh nher
trong Cong thire (2):

ulC)= o )+ )]+ T (o) @

9.3 Ngwdng quyét dinh va giéi han phat hign

Céc gi6i han d3c trwng clia dbi twong do dwoc tinh theo 1ISO 11929, Vi dy cac phép tinh 36 khang dam
bao va gi¢i han dac tneng dugc md 14 chi tiét trong cac Phy lyc A, Phy lyc B va Phy lyc C cho mdi
phuong phap do teong (ing.

9.4 Gi&i han cua khodng tin cay

Gidi han dwdi, C va giéi han trén C coa khodng tin cdy dwgc tinh theo cac Cong thirc (3) va Céng
thirc (4) (xem 1SO 11929):

10
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—d

C E—kp-u(f): p=w-(1-7/2) (3)

+kq-uE); g=l-wy/2 (4)

-

I
al

Trong d6:

@ = ®[y/u(y)], ® 12 ham phan bé ctia phan bd thang thwdng duge tidu chun héa;
@ =1 cothé dwgc xaclapnéu C 2 4 -u((_l'), trong trréng hop nay:

g e —
C” =Ctk_,, ulC)
y = 0,05 voi k_,, = 1,96 thuedng dugc chon theo mic dinh.

10 Bao céo thir nghiém .

10.1 Bé&o c4o thir nghiém phai tuan theo cac quy dinh cia TCVN ISO/IEC 17025 va phai bao gdm cac
théng tin sau:

a) vién dan tiéu chuan nay;

b) phwong phéap do (tich hgp);

¢) nhan dang loai cadm bién;

d) nhan dang méu;

e) dic diém ldy mau (thy ddng);

f)  céc thei didm cla Iy m3u: thoi didm bt dAu va két thic (ngdy va gidy);
g) khoang thoi gian Iy méu;

h)  vitrf 1Ay miu;

i) cac don vibidu thi két qua;

) kétqua th nghigm, T + u(C) hodc C + U, véi gia ti k lién doi.
10.2 C6 thé dua cac théng tin bd sung nhu:

a) muyc dich do;

b) xacsuitea, fva (1-y);

c) ngudng quyét dinh va gidi han phat hién; thy thudc vao yéu ciu clia khach hang ma cé cac cach
thé hign két qua:
1) néu ndng dd hoat @3 trung binh clia radon dugc so sanh véi ngudng quyét dinh (xem

ISO 11929) thi két qua clia phép do cAn phai thé hién 1a < C néu két qua thdp hon ngudng
quyét dinh;
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2) néu ndng dd hoat d9 trung binh clia radon dwoc so sanh v&i giti han phat hién thi két qua do

s& dwoc thé hién 1a < C' néu két qua thap hon gi6i han phét hién. Néu giéi han phat hién vuot
qué gia tri hiréng dan thl phai 1ap thanh tai liéu vé phwrong phap do khéng phli hgp cho myc
dich clia phép do;

d) tAt ca cac thong tin lién quan cb thé anh hwdng dén két qua, vi du nhu:
1) diéu kién thei tiét vao theri diém lay mu;

2) didu kién thong gi6 dbi v&i viéc do trong nha (hé théng théng gié co khi, cira va cira sb dugc
mé& hay déng, v.v...).

10.3 Két qua cb thé duoc théd hién theo miu tuong tw nhw dwgce chi ra trong TCVN 10759-1:2016
(1ISO 11665-1:2012), Phy lyc C.
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Phuluc A
(Quy dinh)

Phuwrong phép do sir dung detector vét hat nhan trang thai ran (SSNTD)

A1 Khal quat

Phy lyc ndy néu phirong phéap detector vét hat nhan trang théi rdn, mét trong mét sé phuong phap dap
{rng yéu cAu clia tidu chuln nay.

Phu lyc nay str dung céc ky hiéu trong Diéu 3 va cac ky hidu sau.

Fe

hé sé hiéu chudn, tinh bang (vét trén centimet vudng) trén (bequerel gié¢r trén mét khéi)
s detector hat nhan trang thai rin dugc sz dyng d& xac dinh tap ndn

s6 vét sau khi phoi nhiém

s6 vét trung binh gay ra bdi tap nén

S sonpy dién tich SSNTD dé dém sb “vét", tinh bang centimet vudng.

A.2. Nguyén ly

Phwong phéap do tich hgp ndng dd hoat d6 radon trung binh ¢é s dung SSNTD dya trén cic yéu
té sau:

a)

b)

Iy miu thy déng va trong qua trinh 1dy miu, cic hat alpha, bao gdm ca céc hat sinh ra do sy
phan ra radon va c4c san phdm phan ra séng ngdn clia no, chuyén nang lgng clia ching bang
si ion héa hoZc kich thich cac nguyén tir trong polyme; nang lgng ndy dugc truyén cho méi
tredng trung gian tao nén ¢4¢ viing bj tac ddng dugc goi la “cac vét 4n”;

chuyén cam bién bj phoi nhiém téi phdng thr nghiém @& xir ly héa chét hogic dién héa, vi dy nhur
d& chuydn ddi “cac vét 4n" thanh “cac vét ré hon” dugc dém bing mdt hé théng thich hop; sb
“cac vét" ndy trén moét don vi dién tich b& mat ti 18 véi sy phoi nhiém radon bang hé sé higu
chudn d3 dwoc xac dinh tredc d6 cho cac cam bién tir ciing mét 16 san xuét SSNTD dwge xir Iy
héa chét hodc dién héa, va dugc dém trong cling diéu kién.

x4c¢ dinh ndng d® hoat dd trung binh tr gia trj chiéu xa radon, thoi gian ldy miu va xem xét dén
tap nén.

A.3 Thiét bj

Thiét bj bao gdm:

a)

mdt cam bién dang detector vét hat nhan trang théi rin (SSNTD) dugc sir dung ddc l&p hodc voi
budng tich Ity 1am ti vat liéu déo dan dién v&i thé tich phat hién da dwgc biét.
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b) dung cu va chét thir héa hoc thich hop d& khic 1én cam bién;

©)  dung cy thich hop cho vigc quét va dém “céc vér.

SSNTD dwgc lam tir mdt chét polime nhay véi hat alpha.
Cam bién phai dugc gén trén mot gia do 3& c6 thé sir dung trong cAu hinh mé hodic kin (xem Hinh A.1).

Trong c4u hinh m&, cdm bién cb thé ghi nhan ddng thai sy phét alpha clia radon va san phdm phén ra
clia radon gan véi detector va bét cir ngudn phat alpha nao khac c6 trong khdng khi dwegc phan tich,
trong dai nang lwgng do nha san xuét xac dinh. C3n phai biét hé s c4n bing, cling véi cac yéu tb
khac, dé khai thac cac két qua thu dugc véi cam bién ndy. Néu théng sé nay khéng dugc do thi gid tri
thudng dwgc str dung trong nha 13 0,45,

Trong céu hinh kin, cam bién c6 mét budng dugre ste dung nhie thé tich phét hién. C&u hinh nay duwoc
st dung @& khdc phyc dnh hwdmg clia s3n pham phan ra radon trang thai rén va anh hwdng clia bét ky
nhén phéng xa phét alpha trang théi rin nao khac cb trong khdng khi dwroc phan tich. Didu nay dat
duge nhé mét cai loc gika mdi trrdng ngoai va budng tich Ity nhdm ngan san phdm phén ra radon
trang thai rin hosc bt ky nh&n phéng xa phat alpha trang thai rén nao khac di qua. Trong truedng hop
nay, khéng nhit thiét phai biét hé sé can bing.

/.1 /2

a) C4u hinh mé
4

3 3
2

C 4

b) C4u hinh kin

Chu glai

1 SSNTD
2 gi4 d&
3 céi loc

4 budng tich ty

Hinh A.1 — Detector vét hat nhan trang thai rén & c4u hinh mé& va cdu hinh kin
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A4 Lay miu
Vige 4y mau khi 1a thy dong.
Viéc Iy mau khi va tao ra “vét &n" trén cam bién dwoc tién hanh ddng tho.
Viéc I4p dat cam bién dugc thye hidn theo 6.3.2 va TCVN 10759-1 (ISO 11665-1).

Khi cam bién khong & ché dé do, né thudng dwoc dit trong bao bl kin d& ngan chan sy x4m nhép clia
radon va san phdm phén ra radon. Cam bién bat diu do khi né dwgc 14y ra khdi bao bi nay tai noi lép
dat. Ché do do dirng khi cam bién dworc 14y khoi noi Iép dt va ngay lap tirc dua trér vé bao bi déng kin.

Thai diém Ip a2t va thao cam bién phai dugc ghi lai (ngay va gid).
Thai gian Iy miu phai theo quy dinh tai 6.3.3.

Thei gian 14y méu phai dwgc hiéu chinh theo mirc dy dodn ciia ndng dd hoat dd radon. Néu dy doan
ndng d hoat dd & murc rit cao thi thoi gian 14y miu phai gidm xuéng @& tranh tinh trang bo hoa
SSNTD. Nguwec lai, ndu dy doan ndng d hoat dd & miec rét thap thi thei gian 14y méu phai kéo dai &
tao ra bién sé vat ly dang ké.

A.5 Phép do

A5.1 Quy trinh

Phép do dugc thire hién nhw sau;

a) Luya chon va x4c dinh dia diém do.

b) Lép Gt cam bién.

c) Ghilai dja diém va thi didm (ngdy va gi®) l&p 3t cam bién.

d) Tién hanh Idy m3u khong khi dai dién cho khdng khi dang dugc didu tra.
e} Théo cam bién.

f)  Ghi lai thoi diém (ngay va gir) thdo cam bién.

g) Gtri cam bién téi phong thir nghiém trong vong vai ngay k& tir khi két thic giai doan phoi nhiém.,
Cam bién phai duwgc x¥ Iy cang sém cang tét ngoai trir trong triedng hop phuong phap lvu gite
dugc chirng nhan thi ¢dm bién ¢6 thé dwge x ly mudn hon.

h) Thao SSNTD khdi budng tich Ity néu cin thiét.

i)  Hidn thj két qua bing cach tao vét bing x( Iy héa hoc hozc dién héa. “Cac vét An” gy ra bdi hat
alpha sinh ra tir s phan ra radon va cac san pham phan ra séng ngén clia radon dugc chuyén
thanh cac “vét rd hon”.

j) Quétcam bién va dém s “vét rd hon”.
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k) Xac dinh tap nén clia cam bién bang cach sir dung mot sb lwong dang k& v& mit théng ké cac
¢am bién duoc Iya chon nglu nhién tir cling mdt 18 san xuét. Tranh dya vao di liéu do nha san
xuht cung cép do dir liu 86 khdng bao gbm sir phoi nhiém radon tinh c& trong qua trinh leu gite
va chuyén dén phong thir nghiém G& xir ly. Cac cam bién tir cling mt 16 SSNTD phai dwec cho
hién thi két qua va duge 6ém nhu mé ta & cac budc tir i) dén j). S6 cam bién dwoc st dung phai
du @& xac dinh 7, . Dién hinh, cin 6 it nhét 10 cm bién hogic 1 % tdng sé cam bién c6 sin trong

mot 16 san xuét, phy thudc vao d6 ddng nhét clia tap nén clia cac cam bién trong méi 16.
1) Xac djnh ndng A3 hoat @6 trung binh béng tinh toén.

A.5.2 PDai lrgng anh hwong

Ngodi c4c dai lvgng anh hudng dugc néu trong IEC 61557-1 va TCVN 10759-1 (ISO 11665-1), cin
phai tinh t¢i cac dai lwgng sau:

a) Phoi nhiém tree tiép mét cam bién trong mot cAu hinh mé: trong mdi tredng trong nha cb ndng
6 sol khi cao d4ng k& (bép, phodng tdm, ham chira, v.v...), s¢ phoi nhiém nay c6 thé gay & nhiém
b& mat cam bién va do @6 c6 kha nang 1am sai Iéch két qua. Trong nhirng mdi tredng dang nay
cén phai st dyng cac budng kin.

b) Heé sé can bing: trong mot cAu hinh m&, nbng d6 hoat dd clia san phdm phén ra radon phai
duge tinh 16i, ciing nhur sy thay ddi trong hé s can bang®®, Ho¥c 12 phai do hé sé can bang
ho&c phai st dyng cam bién véi cAu hinh kin.

c) Téac dong lao héa clia SSNTD: dé tranh tac dong lao hoa, cam bién phéi dugc s dung trudre
ngay hét han do nha san xuét quy dinh.

A.5.3 Hiéu chuin

Né&u nha san xuét khéng cung cAp hé s8 hiéu chuin thi méi 16 cam bién phai dwgc hiéu chuén ngay khi
nhan vé.

Dbi voi mbi 16 cam bién, viéc hidu chudn dugc thiec hién bang cach cho mdt sé lwgng dang ké vé mit
théng k& cac cam bién, dién hinh it nhat 10 cam bién dugc lya chon ngéu nhién tir mét 16 san xuét,
nhén chiéu xa trong mét khong khi quy chiéu va 4p dung viéc xir Iy héa chét hodc dién héa va Gém vét
nhw d6i véi cac miu clia phép do. Tranh dya vao di ligu do nha sén xuét cung cép trir khi 3 xac
nhén rang phurong phép xir ly gibng véi phrrong phap clia nha san xuét. S8 cac cam bién duwoc siv
dung phai du @& xac dinh F . Dién hinh, cAn phai 6 it nhét 10 cém bién hoic 1 % tdng sé cam bién

c6 s@n trong mdt 16 san xuét, phy thudc vao 89 ddng nhét clia clia két qua hiéu chuln cac cam bién
trong mai 18. Két qua 1a hé sb hidu chudn. N6 12 ty 18 gia mat G vét (sé véticm?) va mirc 6 phoi
nhiém trrée ndng G hoat 44 radon trong mdt khang khi quy chiéu (Bq.h/m®). Hé sé hiéu chudn dugc
biéu thi bang (sé vét trén centimet vudng) trén (bequerel gid trén met khéi) [(sé vétiem?) trén (Bg.h/m?).

Cuing lac véi vige higu chudn, phai do @6 tap ndn trén 10 ¢am bién tir méi 18.
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Dbi véi cam bién véi cdu hinh m&, hé sb hiéu chudn F. phai tinh téi gia tri hé sé can bing clia mai

treong khi chun, Két qua c6 thé thang gidng do thiéu sy bao vé ¢am bién trong méi triedng rat &m
hogic mdi trrdrng ¢b sol khi. Cac 4n phdm xuét ban da cho chi ddn hé sé chuyén @i tir 0,0005 vévem?
trén Bq.h/m?® 1&n dén 0,004 véticm? trén Bq.h/m° phu thudc vao loai cam bién®l.
A.6 Biéu thj két qua
A.6.1 Ndng d$ hoat 4§ trung binh cuia radon
N&ng dd hoat a8 trung binh clia radon thu duwgc tir Céng thire (1). T ddy suy ra Cdng thirc (A.1):

- - 1 - . 1
C=ln,-n)———m—o—=n, -y} @ v6i 9 = —— A1
(r =) — yad ) (A1)

t - Ssovm * Fe

D& ¢ gi4 tri chinh xac nhét, n, durge xac dinh bing thie nghiém biing cach doc n cam bién khéng bj

phoi nhiém radon va da duwgc x 1 trong cing didu kién héa Iy va didu kién dém. Gia tri ny cb thd do
nha san xuét cung cép.

A.6.2 Dj khdng dam bao tiéu chudn

Do khdng dam bao tiéu chudn ciia C thu duge tir Cong thire (2). Tir day suy ra (A.2):

u(E) = J[nz + ﬁ-J - +Ez ul) (@) (A.2)

n

véi
ury (@) = uly(Fe ) + % (Ssonmm)
D9 khdng dam bdo clia thevi gian Iy miu duge coi nhw khdng dang ké.

Viéc tinh cac giéi han dgc trung (xem ISO 11929) dbi héi viée tinh E:'(E). tire 12 A6 khéng dam bdo tidéu
chuln cia C nhw 12 ham cia gia trj thyee cia né, dugece tinh theo Cong thive (A.3):

#(C) = \/[E + 1 -[l + %]] 0t + C? - uly(@) (A.3)

@

A.6.3 Ngwdng quyét djnh
Ngwong quyét dinh, c , thu duoc tir Cong thirc (A.3) véi C =0 (xem ISO 11929).

Tir day suy ra Céng thirc (A.4):

C =k, #0)=k_, -0 [ns -(l + 1) (A.4)

n

a = 0,05 véi k,_, = 1,65 thudng duwgc chen theo méc dinh.
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A.6.4 Gi&i han phat hién

Gi¢i han phét hién, E# , duge tinh nhuw trong Cdng thiee (A.5) (xem 1ISO 11928).

— — _ —ul
C =C +k -8 '(C +kl,8 A—+na 1+ ]]-GJ2+C" .ufd(a)) (A.5)

Gi¢i han phét hién o6 thd dwgc tinh bding c4ch gidi Cong thirc (A5) a8 tim C" hoac, don gidn hon,

béng cach 1ap lai véi viéc iy xAp xiban du C° = 2-C  cho vé phai clia Cang thire (A.5).
Thu dugc C'voi ko =k_pg=k:

¢’ = w (A8)
1-k°- um-(a))

Giatj @ = B = 0,05 vadodd k_, = k_s = 1,65 thurdmg durgc chon mic dinh.

A6.5 Vidy

$6 vét cho mot cam bién voi cu hinh kin durge phoi nhiém trong 90 ngdy (¢ = 2160 h)1a n, =800 vét.

S6 vét, duoe xac dinh trén 10 cam bién khéng phoi nhidm tlr cling mot 16, gay ra bdi tap nén trong
90 ngay, I& ny = 30 vét.

Viéc xac dinh n_va np dugc thyc hién trén cling mdt dién tich: Sgovr, =11 0,1 cm?,
Hé sb hiéu chudn 1a F, = (8 £ 0,8) x 10* vét/cm’ irén Bq.n/m>.
Ndng d& hoat dd trung binh clia radon, tinh theo Cong thirc (A.1), la:

C =446 Bym®
D9 khong dam bdo tiéu chuan clia ndng G hoat 4 trung binh clia radon, dwrgc tinh theo Cong thire (A.2), 1a:

u(C) =65 Bym®
Do d6, ndng 4 hoat d4 trung binh clia radon Ia:

C =(446 £ 65) Bg/m®

Ngudng quyét dinh, C , thu dugc tir Cong thire (A4), 1a:
C =5Bg/m®

Gi6i han phat hign, ¢ , durgc tinh theo Cong thirc (A.6), I4:

C" =13 Bym®
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Phu luc B
(Quy dinh)

Phwong phap do st dung detector electret

Khai quat

Phy lyc ndy néu phwong phap detector electret, mot trong mdt sé cac phwrong phap dép (rng yéu ciu

cla

tiéu chuén nay.

Phy lyc ndy stz dung c4c ky hiéu trong Didu 3 va cac ky hiéu sau.

u,

B.2

dién 4p electret ban dAu, tinh bang von

dién 4p electret cudi ciing, tinh bing vén

phan déng gbp clia birc xa gamma mdi trudng, tinh bing becquerel trén mét khéi
hé sb hidu chudn, tinh bing (von trén gi®) trén (becquerel trén mét khéi)

thdng sb electret do nha san xut cung ¢ép, tinh bing (von trén gidy) trén (becquerel trén mét khdi)
théng s6 electret do nha san xuét cung cép, tinh bing (gidr) trén (becquerel trén mét khéi)

hé sb higu chinh cho birc xa gamma do nha san xuét cung c¢ép, tinh bing (becquere! trén mét
khéi) trén (nanogray trén gidr)

suét liéu trung binh do birc xa gamma méi trrdng trong suébt giai doan phoi nhidm, tinh bing
nanogray trén gi¢r

Nguyén ly

Phép do tich hgp ndng d6 hoat dd trung binh ciia radon cé s dyng detector electret dya trén cac yéu
t6 sau:

a)

b)

c)

Léy m&u thy ddng va trong qué trinh Iy mau, radon va cac san phdm phan ra cGa né hinh thanh
trong budng tich IOy Iam ion héa khdng khi. Electret dwgc tich dién dwong va mdt trrdng tinh dién
dugc tao ra gitra bd mat electret va cac thanh budng tich Iy. Electret vira 13 anét clia truéng tinh
dign, vira la dién cyc gép. Electron sinh ra béi sip ion héa khéng khi sé két hop véi dién tich
dwong clia electret. Didu nay dén t&i viéc 1am gidm tir tlr dién ap cha né.

Do dién 4p electret treéc va sau khi phoi nhi@m trong khéng khi dang dugc didu tra bing mdt
chiéc von ké dic thu cho thiét bj.

Do suét lidu trung binh tao ra bdi birc xa gamma tir mdi trurdmg xung quanh (vl try va @ét) tai noi
ldy m3u. Blrc xa gamma méi tredmg dong gop vao sy phéng dién cla dectector electret.
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d) Xac dinh ndng d hoat d6 trung binh tir viéc ha dign ap, thoi gian l&y mAu va xem xét dén suét lidu

trung binh.

B.3 Thiét bi

B thiét bi bao gdm:

mét dung cu do, bao gbm mét dTa dién mbi 1am bing polytetrafloroetylen (PTFE) hodc etylen
propylen duoc flo hda (FEP), dwgc biét dén nhur 13 mot electret va mét budng tich 10y thao rdi
dwge véi mdt thé tich phat hign da biét (xem Hinh B.1)"°% budng tich Iy dwrgc lam tir chét déo

mdt von ké dé do dién ap electret ngay treérc va ngay sau khi phoi nhiém trong khéng khi dugc

mt fiéu ké dé do suét lidu trung binh tai noi 14y miu.

a)
dan dién va cb cac ¢i loc;
b)
didu tra;
c)
CHU DAN
1 budng tich Iy
2 diém vao clia radon
3 cai lgc
4 gia 4@ cach dién
5 detector electret

C6 vai loai detector electret va bubng (xem Bang B.1). Detector electret durge nha sdn xuét nap dién
dwrong tai nha may 3én dién ap khodng vai trdm vén (750 V). N6 cb thé dugc sir dung vai lan cho dén
khi dat dwgc gia trj gi¢i han dién ap clia né (200 V), khi ma treéng dién sinh ra qua thap dé co thé thu

Hinh B.1 = C4u hinh ctia mdt dung cu do sir dyng detector electret

thép ion mdt cach hiéu qua. Gia tri giéi han dién &p do nha san xuét dura ra.
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C6 thé c6 vai sy két hop.

Vi dy v& ba cach két hgp dugc néu trong Hinh B.2. Cho mdi cach két hep, chir cai (n hosc m) chi
logi budng tich Iy va sb (1 ho#ic 2) chi loai detector electret (xem Bang B.1). Brc xa gamma mdi
treong bang 100 nGy/h va mire ha dién &p 30 V dugc xem xét trong vi dy ndy. Cac gi&i han trén va
dwéi clia méi trrdng phan (g lign quan twong (rng véi detector electret ¢6 dién &p cao nhét (dwoc
ding tir 750 V dén 720 V) va detector electret vao thai diém séng cudi cung (dwgc dung tir 230 V
dén 200 V)

Y
100 000 T
T
10000 - s
T
%h
1000 "
N n2
100
m2
10
01 i 10 n1 100 t

CHU DAN
1 théri gian, tinh bing ngay
2 ndng a9 hoat 48 radon, tinh bing bequerel trén mét khi (Bg/m”)
Hinh B.2 — N&ng d6 hoat 46 radon dwgc do trong mét th¥i gian 4y mdu xac djnh cho mirc ha
dién ap electret 1a 30 V (dy doén sy déng gop clia birc xa gamma moi trweérng 1a 100 nGy/h) - Vi
du cho ba cach két hgp n1, m2 va n2,

T bidu @8 ndy c6 th trich ra vai vi dy. Do @6, v&i ndng dd hoat d6 trung binh 200 Bq/m® va suét lidu
mdi tredrng 100 nGy/h, théi gian 14y mau cho céch két hop n1 (xem Bang B.1) cAn dé tao ra mirc ha
dién 4p 30 V trong dién thé electret I 12 ngay (xem Bang B.2).

B.4 Liy miu

Viée ldy mau 1a thy ddng.

Trong thei gian &y m&u (giai dogn phoi nhiém), radon Iot vao budng tich 10y b&i sy khuéch tan qua cac
c4i loc dugc 1ip @& ngan cac sol khi trong khéng khi trong théi gian 14y miu, d3c biét |a san phdm
phan ra radon, di vao budng.
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Vigc lp at thiét bj do dugre tién hanh theo quy dinh tai 6.3.2 va TCVN 10759-1 (ISO 11665-1).
Théi didm I3p @3t va théo thiét b Go phai duge ghi lai (ngay va gid).

Thdi gian Iy m&u phai phii hop véi 6.3.3 va phai dugc didu chinh theo mirc phéng xa dy doan va sy
két hop electret vé&i bubng (xem Bang B.2). Cac dd thi thé hién méi lién hé ndng a6 hoat dd trung binh
clia radon va thdi gian sy méu ciing nhur loai detector electret va budng tich Iy (xem Hinh B.2).

Bang B.2 - Vi dy vé th&i gian 14y mAu, tinh bing gi®, cho cac cach két hgp
khac nhau (budng tich ldy/detector electret) va mirc ha dién ap 30 V

Ndng 45 hoat 4§ trung binh ctia radon Théi gian I8y mu cho céch két hop
Ba/m’ n1 m2 n2
200 288 672 > 2400
400 168 360 2040
1000 72 156 840

D& danh gia chiéu xa I&n ngudi thi nén st dung cach két hep n2. Tuy nhién, cach két hop n1 dwroc vu
tién hon cho viéc xac dinh nhanh nbng dd hoat dd trung binh clia radon.

Biéu @ trong Hinh B.2 c6 thé dwec sir dung cho mirc ha dién 4p electret I6n hon 30 V. Khi st dung
biéu @8, can phai hidu rd cac didu sau:

a) Déi v&i ndng d6 hoat A trung binh clia radon ¢b dinh, mirc ha dién &p electret ty 18 véi thai gian
ldy miu;

b) Déi v6i thai gian ldy mau cb dinh, mirc ha dién ap electret ty 18 v&i ndng d6 hoat a6 trung binh

clia radon.

B.5 Phépdo
B.5.1 Quy trinh

Phép do tich hgp ndng d¢ hoat 48 trung binh clia radon dy doan sir dung detector electret dugc thipc
hién nhw sau.

a) Lyra chon va xAc dinh dia didm do.

b)  Luira chon cach két hop budng electret bing cach sir dung a8 thi do nha san xuét dua ra (xem
Hinh B.2). Véi thei gian t4y méu xac dinh, cin phai tinh t¢i cac yéu té sau khi chon c4ch két hop
electret-budng:

1) ndng @8 hoat dd trung binh clia radon di doan;
2) dién thé dv cla electret;
3) dic diém cla b mit electret:
4) dung tich clia budng tich lay di kém.
¢} Do va ghi lai dién 4p electret ban d3u treéc khi phoi nhidm.
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L3p rap budng tich iy vé&i electret.
Lép a3t thiét bj do.
Do va ghi lai suét lidu gama mai trdmg tai dja didm 14y miu.
Ghi lai dia diém va thoi didm (ngay va gio) 18p dat thiét bi do.
Tién hanh Ay mau khdng khi dai dién cho khéng khi dang dugc didu tra.
Théo réri budng tich lay va electret.
Do va ghi lai dién 4p electret cudi ngay sau khi két thic phoi nhidm.
Do va ghi lal suét lidu gamma moi tredng tai dja didm I&y mAu khi két thic giai doan do.
Ghi lai thori didm (ngay va gid) 1y thiét bj do di.
X4c dinh ndng @5 hoat d§ trung binh biing phép tinh.

B.5.2 Pai lweong dnh hweéng

Ngoai c4c dai lugng dnh huedng dugc néu trong IEC 61557-1 va TCVN 10759-1 (ISO 11665-1), cAn
phdi tinh téi cac dai lvgng sau:

a)

b)

c)

d)

Nhigt 49: dién ap electret phdi dugc do truée va sau khi phoi nhidm trong khdng khi dugc didu
tra tai cing didu kién nhiét do. B& mét electret c6 khuynh hwéng tré nén I8i hosic I6m khi co sy
thay di nhiét d dang k&. Do d6, né cb thé khac v&i.cam bién dién ké khi doc dién ap. Sy thay
ddi dang k& vé nhiét d dién ké anh hudmg dén gid trj clia dién 4p electret.

Byi trén b& mat electret: kiém tra sau khi do, va tnrérc khi do néu sir dung lai electret.

Bao tén dai lugng vt Iy thu thap dugc sau khi két thic viéc 1Ay miu: dién 4p phai duge do ngay
sau khi két thic giai doan phoi nhi&m.

Birc xa gamma méi tnrdrng déng gép vao sy phéng dién dectector electret. Do vay, ¢in phai do
suiit lidu tai noi 14y mAu it nhét hai 13n, mot 13n lic bat dAu va mét I3n luc két thic giai doan do:

Didu kién lvu gitr dién ké: dién ké phai ludn dwoc leu gile trong khu vire ¢6 khéng khi khd (mot
chét hat &m 6@ duy tri ¢ 4m) A& bdo d3m ring né chi gid tri dién 4p chép nhan dugc.

Anh huéng cta séc vat ly dbi voi detector electret dugc bit rd va cb thé gay ra ngudn sai sb
khdng x4c djnh. Do v4y, c¢An phai quan tdm d& tranh séc trong qua trinh do.

Céc khuyén nghj cia nha san xuét trong huéng ddn van hanh phai dwoc tuan theo.

B.5.3 Higu chudn

Viéc hiéu chudn dugc thirc hién blng cach cho vai thiét bj do (electret va budng tich 10y) phoi nhidm
trong mdt mdi trerdng khéng khi radon chuén. Dién 4p electret phai dwgc do bang mdt dién ké dic biét
trrérc va sau khi phoi nhiém téi mdi tredmg khéng khi quy chiéu.
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Suét lidu bre xa gamma phai dugc do ddng thovi.
Chénh I8ch didn thé dirge xac dijnh theo d6 c6 lién quan véi ndng @6 hoat G chuén,

Két qua thu dwoc Ia gia trj hé sb hidu chudn phy thudc vao detector electret. H& sé higu chudn nay do
nha san xuét cung c4p.

Pap (g dién ké phai duwge kidm tra dinh ky thudng xuyén véi cac electret chuén.

Hé s hiéu chinh clia birc xa gamma phai duoc x4c dinh béng cach cho vai thiét bj do (electret va
budng tich lay) phoi nhifm trong méi tnedmg o6 suét lidu birc xa gamma chuén.

B.6 Biéu thj két qua

B.6.1 N&ng dd hoat d3 trung binh ctia radon

N&ng d6 hoat 34 trung binh ¢Gia radon dwgc tinh theo Céng thire (B.1):

U, -U,

C= -
Fc't v

(B.1)

Hé s hiéu chudn, F., 1a ham cla dién 4p electret dAu tién va cubi cling.
CHU THICH: Biéu thi Fi. phy thudc vao loai detector electret dugrc stz dung.

Sy déng gop bdi blrc xa gamma méi tnrdrng, tinh béng radon teong dwong, B, dugc tinh theo Céng
thire (B.2):

Bg; =f, D (B.2)
B.6.2 DJ khong dam bio tiéu chudn

Theo TCVN ISO/IEC Guide 98-3, d§ khong dam bdo tiéu chudn e phai dugc tinh theo Céng thirc
(B.3):

€)= o G 0+ (Be) + € B -vitee) ®3

Trong @6 d¢ khdng dam bao clia thevi gian 14y m3u ¢ dwoc coi nhur khdng dang ké.
2(‘gﬁ‘) fmr ( )+ D1 ZUM)

Trong dé cac d khong dam bao clia hé sé hiéu chinh £, va suét lidu trung binh D do nha san xuét
cung cép.

pién ké doc dién 4p electret trong pham vi 1 V va uz(U.) =u (Uf) 12
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B.6.3 Ngwing quyét dinh va giéi han phat hién

Gi¢i han d3c trung gén véi C phii duge tinh theo ISO 11929. Vi dy phép tinh ngudng quyét dinh va
giéi han phét hién dwgc ndu chi tiét trong B.6.4 cho mét loai detector electret cu thé.

B.6.4 Vidy

Didu nay néu vi dy phép do duwrgc thye hién véi electret cé dd nhay cao ¢b budng tich Ity 50 mL.
Hé sb hiéu chudn dwoc tinh theo Cong thirc (B.4):

U, +U
Fe =b+d.[._‘2_f..) (B.4)

trong d6 cac hdng s b va d do nha san xuét cung cAp la:

b =2,94 x 10" V/h trén Bg/m®

d =1,54 x 107 h™' trén Bg/m®

D¢ khdng dam bao twong déi clia hé s hiéu chudn F,. do nha san xuét cung cép la:
"fef(Fc) = (0,06)°

Thong sd budng 1d £, = 0,594374 Bq/m*/nGy/h.

D6 khéng dam bao tvong déi clia thdng sé budng £, do nha san xudt cung cép 1a:

Upet(fuor) = 9 %107

Dién 4p electret ban ddu la U; = 530V

Dién 4p electret cudi ciing sau khi phoi nhidm 1a U, = 500 V
Thei gian Ay m3ulad ¢t = 336 h.

Suét liu trung binh trong suét thai gian phoi nhiém1a D = 100 nGy/h.

Do vay, ndng dd hoat dd radon trung binh, dwgc tinh theo Céng thirc (B.1), la:
C = 180 Bg/m®

Thiét bj do suét lidu chi suét lidu v&i dd khong dam blo § %.

Do khdng dam bao tiéu chun ctia ndng d9 hoat d3 radon trung binh dwgec tinh theo Cang thirc (B.3):
u(E) = 15 Bg/m®
Do vay, néng dd hoat dd radon trung binh la:

C = (180 + 15) Bgm®
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Phép tinh cac giéi han dac trung (xem 1SO 11929) doi héi phép tinh ﬁ"(&), tirc 14 9 khong dam béo

tiéu chuén cia C nhur I ham cha gia tri thye cia n6, duwgec tinh theo Cong thir (B.5):

2
1+d-L.(E+Bg)
)= 13 ,.(b?;d.u,.)c +u(B)+ (€ + B -l (F) (B.5)

Ngudng quyét dinh, C , thu dugc tir Cong thirc (B.5) véi C = 0 (xem ISO 11929).

Tir day suy ra Céng thive (B.6):

¢ 2
l+d-=-B
2 G

j| * u’(Bg)+ Bg" -uly(Fc) (B.6)

— — 1
C =k_o #(0)=Fk_, 6 |t-(b+d-U,)

a = 0,05 v6i k,_, = 1,65 theang dugre chen theo méic dinh,

"

C =k_, i#(0)= 10 Bg/m®

Gi¢ri han phat hign, C" , durge tinh nhu trong Cong thirc (B.7) (xem ISO 11929):

t (=% i
1+d-5-(c +BGJ

t-(b+d-U,)

1

e o » 2
ct=C + kg +u*(Bg )+ (C# + BGJ ul(Fe)

B = 0,05 voi k_ s = 1,65 thwdrng dugc chon theo mac dinh.

Gioi han phat hign c6 thé duoc tinh bing cach giai Céng thie B.7 d& tim C' hodc, don gidn hon,

béing céch I3p lai voi viéc oy xAp xiban ddu C' = 2-C cho vé phai ciia Cong thive (B.7).

Thu duge C véi kiig =ki_g = k:

B.8
1-k? £, (B.8)
Vi
i [d2edyed )
&p e +2-Bg- F, B.9
1 6 t(b'?‘dU]P G uref( C) ( )
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(B.10)
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Phylyc C
(Quy dinhy)
Phwong phap do str dung than hoat tinh

C.1 Khai quat

Phy luc nay néu phuong phap than hoat tinh, mt trong mét sé phirong phép dép Gng yéu cAu ctia tiéu
chuén nay.

Phuy luc nay st dung céc ky hiéu trong Didu 3 va c4c ky hiéu sau.

F, hé sé hiéu chuén, tinh biing (trén gidy) trén (bequerel trén mét khéi)

7 hé sé higu chinh cho phan ra phéng xa trong sudt thdi gian dém va trong subt thoi gian gitra
thoi diém chuén (¢ = 0) va thoi diém do.

f hé& s hiéu chinh cho 3 4m, khéng c6 thir nguyén

Je hé sé hidu chinh cho sy khac biét gitra giai doan 14y mAu va giai doan phoi nhiém higu chuén
tham chiéu, khéng c6 thir nguyén

ny .Mz, SO @ém trong phdng nén clia dinh, twong tmg trong phd ciia mAu va phd clia phang nén
ng . g, s6 dém trong viing dinh rong, twong tng trong phéd clia méu va phd clia phong nén
1y , nye $6 @6m trong viing dinh thiee, trong (ng trong phd ctia m&u va phd clia phéng nén
; th&ri gian dém phéng nén, tinh béng gidy

fe thoi gian Gém m&u, tinh bang giay

t, thoi @iém do, tiec 12 thevi diém bat dAu do mu, tinh bing gidy

L. théi diém gitra clia phoi nhiém va phép do detector bj phoi nhiém, tinh bing gidy
A héng sb phan ra hat nhan i, tinh bing gidy

C.2 Nguyén ly

Phép do gdm cac buée sau:

a) Chuén bj thiét bj do (cam bién) nhur sau:

1)  théo ndp;

2) lam néng than dén nhiét 6 110 °C trong khi nitor d& loai bd nurdc (bwéc nay cb thé bd qua
nhung nhu vay s& lam gidm tudi tho cla thiét bj);
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3) @4tlaindp;
4) c4n va ghi lai trong Igng clia toan b thiét bj;

5) néu cAn thiét thi Iam kin thém bang c4ch dan bang dinh xung quanh phin tiép xac gitra
nép va phan d@é;

b} L4y miu thy ddng, trong qua trinh A6, radon dugc hép thy [én than chi nhw sau:

1) nép dugc thao ra lac bat dAu 1dy mau va dat trd lai khi két thac 14y miu:
2) thdi diém Iy miu va theri didm bét diu déu phai dugc ghi lai;
c) GUri cam bién a3 nhan chiéu xa t&i phong thir nghiém d& do suét phat gamma clia hai ddng vi con
phéat gamma 1a 2*Pb va #“Bi:
1)  tir luc két thic giai doan Iy mu dén lac bét diu do suét phat gamma phai dé it nhét ba
tiéng;
2) suét phat cé lidn quan dén sé lwgng radon dugce hép thy:
d) Xac dinh ndng dd hoat dd trung binh tr cac suit phat gamma, giai doan ldy méu va bdng viéc sir
dung céc hé sb hiéu chudn va hiéu chinh lién quan.
Sau khi st dung, ¢am bién nén dugc gén xi va khdng stz dyng lai trong 1 thang. Didu ndy ddm bio moi
radon va radon con séng ngén (*"*Pb va ?"Bi) con lai dwgc phan ra dén mirc khdng dnh huéng i két
qué cta phép do tiép theo.

C.3 Thiétbj

Thiét bj bao gbm:

a) mdt dung cy do chira mét khéi than hoat tinh (cam bién) d& hp phu radon va dugc s dung
trong mdt ciu hinh m& ho3ic cdu hinh rdo chén khuéch tan (xem Hinh C.1); trong ¢ hai c4u hinh,
than chi phai dugc gitr trong hdp chira co @it mot tAm lwdi sht md.

b) mét phd ké gamma.

5
CHU DAN
1 nép d& gén kin véivo hp 4 than hoat tinh
2 rao chén khuéch tan (khdng bét budc) 5 vd hdp
3 tAm ludi sét

Hinh C.1 - Thiét bj stz dung than hoat tinh
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Trong cAu hinh mé, than Gwge cho phoi nhiém tryge tiép trong khong khi dang dwoc didu tra. Trong
didu kién nay, radon cling phat tan ra tir than khi ndng d3 radon trong Ié¢p b& mat than Ién hon ndng 4
radon trong khdng khi xung quanh. Didu nay lam cho d4p (ng clia detector ¢6 than hoat tinh bé mét h&r
tr& nén rat nhay voi sy thay ddi theo thdvi gian clia ndng 33 hoat dd radon trong khéng khi ma né chju
phoi nhim. Cac detector c6 than hoat tinh & mat ngoai c6 dap (rng manh v&i ndng dd hoat G radon
vao th&i Giém két thac Iy mAu, trong khi can phai cé dap (g chi thj néng d6 hoat 46 radon trung binh
trong toan bd giai doan Iy mau. Vi ly do nay, cac detector c6 than hoat tinh & mat ngoai thwdng duoc
str dyng trong 4 ngay.

Trong céu hinh rao chén khuéch tan, rao chén khuéch tan dwec @it & gitra than hoat tinh va khéng khi.
Didu nay dan dén ndng db hoat a8 radon tai b& mat than hoat tinh gan nhu ludn th&p hon ndng dé hoat
d% radon trong khéng khi dugc do va tac dong clia phét tan radon dugc gidm di rét nhidu. Sy tdn tai
cha rao chén khuéch tan cling lam gidm lwong hoi nwéc bi hdp thy, va céc thiét bj ndy cé thd dwgc sir
dung trong khodng th&i gian phoi nhiém 7 ngay, tham chi & noi c6 46 4m twong 6bi cao tdi 75 %.

Mét detector than hoat tinh dién hinh bao gém mét hdp ¢ duwdng kinh khoang 80 mm va cao 25 mm
v&i thng trong Igng khodng 100 g, co thé glri bang dwdng buu dign t6i ngudi sir dung ndi dia va gl
tré& Iai phong thir nghiém trong khodng thdi gian xéc dinh sau khi phoi nhiém. Hop ndy phai dwgc gén
kin cho @én khi dwgc nhan va sau d6 méi dugc thae, che phoi nhiém trong khu vre dirge do. Lac két
thuc théri gian Iy mau, hdp phai dwec gén kin lai va giri v& noi cung cép, cing véi ngay va théi digm
bt du, két thac Iy mau, cling nhte wére tinh nhiét d6 trung binh trong suét thdi gian 14y méu.

Trong sudt théi gian Iy miu, radon duwge hip phy 1én trén than chi hoat tinh nhieng né cling ¢ thé giai
hép tir b& mat. Than chi hoat tinh cling s& hap thy. hoi nréc trong subt thoi gian ldy miu va didu nay
lam gidm kha nang hép phy radon clia than. Radon dwoc hép phy lac bt diu lay m&u sé phan ra
phéng xa nhiéu hon radon dugc hp phy khi két thic theri gian do. D& tinh dén tit cd cac yéu té nay,
cAn phai thyc hién qua trinh higu chudn doc theo dai cac didu kién 88 &m twong d6i khac nhau va cac
giai dogn ldy mau khac nhau & cho phép rit ra hé s6 higu chuén thich hop. Cin phai hiéu ring cac hé
O higu chuan nay ap dyng d6i voi mot 18 cac detector c6 trong Iegng bing nhau dugc san xuét tir
cung véat lidu, '

Hinh C.2 va Hinh C.3 minh hoa sy thay ddi hé sé hiéu chudn theo 46 4m tvong ddi (RH) va thei gian
phoi nhiém (thé&i gian 14y mu).
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A 15-25% RH
% 40-70% RH
O 100% RH

20 40 60 8o 100 120 ¢

t théni gian phoi nhiém, tinh béng gi® (h)

Y hé sé higu chudn {don vi tly chon)

Hinh C.2 — Sy thay a4di hé s6 hiéu chudn theo d6 dai thoi glan phoi nhidém
(théri gian ly miu) va d5 Am twong d6i (chi cho myc dich minh hea)

CHU DAN

0,07
0,06
0.05
0,04
0,03
0.02

0,01

X nwée duge hdp thy, tinh bang gam (g)

Y hé s4 higu chudn (don vi tity chon)

Hinh C.3 — Sy thay d6i hg s6 hidu chuin theo Ivgng nwéc dwgc hip thy

trong sudt th&i gian ldy mu (chi cho myc dich minh hea)
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C.4 Lay mau

L&y m&u khi 1a thy d8ng.

Cam bién hién tredng duwgc a3t tre tiép trong khong khi dang duwec didu tra.

Viéc 13p dat thiét bj drgc thiee hién theo quy dinh tai 6.3.2 va TCVN 10759-1 (ISO 11665-1).

Nap thiét bj dugc thao ra lic bét dau Iy miu G& than chi hoat tinh nhan phoi nhigém trong khéng khi
dang dugc diéu tra. Thei gian m& nép phai duoc ghi lai. N&p phai dugc dat lai lic két thic Iy méu va
thoi diém déng nap phai duge ghi lai. C6 thé 1am kin thém bang cach dan bang dinh xung quanh phén
tiép xdc gitra np va phén dé.

Théi gian 14y mau phai theo quy dinh tai 6.3.3.

C.5 Po
C.5.1 Quytrinh
C.5.1.1 Dectector kiém soat phang thir nghié¢m

Can phai thiét 1ap mirc phdng né&n phang thir nghiém cho mébi I6 thiét bi. Can phai phan tich mot sb
Irgng @G In v& mat théng ké cac thiét bj khong phoi nhidm theo cling mét cach thire v6i cac mbu binh
thwdmg. Mirc phong nén phong thir nghiém dwoc trir khoi két qua thu dugc tir cac thiét bj dwgc phoi
nhidm binh thuréng @& x4c dinh ndng do hoat dd radon trong méu,

C.5.1.2 Detector kiém soat hién trwdng

Detector kiém soét hién tneémg (mau trdng hién treeng) nén bao gdm mdt sé lugng tdi thidu 5 % thiét
bi dwgc trién khai hang thang. Cac detector kidm soét hién tnedng cin dwoc gl t6i dia diém lay mau
cling v&i cac detector s& duwe phoi nhi@m. Cac detector nay ¢in dugc bit kin trong méi tredng cd
néng d6 radon thap (dwéi 10 Ba/m®) va dwa tré lai cling voi cac thiét bj m3u binh thwdng. Cac thiét b
nay do phoi nhiém phéng nén trong qua trinh van chuyén hoac lwu gilr va cac két qua cin duoc theo
ddi, ghi lai. Néu mot ho%c mét vai detector kiem soat hién trirdng ¢6 ndng dd hoat 3 radon I6n hon
nhidu gi¢i han phat hién do nha san xuét thiét 1ap, didu d6 cb thé chi ra ring céc thiét bj bj kiém khuyét
hodc quy trinh kém. Néu hiu hét cac detector kiém soat 6 ndng d6 hoat @6 radon iém hon nhidu gidi
han phét hién thi gi4 tri trung binh cla cAc detector kidm soat cin phai trir khdi ndng dd hoat d6 trén
detector hién trwérng da duoc bo cdo ma khdng phai mire phdng ndn nén clia phdng nén thir nghiém,
va van d& can phai duroc didu tra.

C.5.1.3 Kiém tra thiét bj thwong xuyén

Thiét bj &m cAn phai dugc kidm tra thwrdrng xuyén d& dadm bao hoat dong tbt. Viée nay dwgc thye hign
béng cach dém mot ngudn kidm tra thiét bj it nhat mét 1n mdt ngay khi thiét bi dworc st dung. Téc 46
d&m ngudn kiém tra phai dii cao dd cho ra sb ligu théng ké tét trong mét theri gian ngén (vi du tir 1000
dén 10000 Ian @ém trong mét phit). Ngudn kidm tra chudn dién hinh 1 ngudn radi kin G& c6 thé kiém

32



TCVN 10759-4:2016

tra phd ké gamma cho hiéu chudn ning lwgng, cira sb gamma va tinh hiéu suét én dinh cla phat
hién.

C.5.1.4 Detector hign trwdng

Thiét bj phai dwere glvi t&i phong thir nghi@m nhanh nhét c6 thé sau khi két thic 1ay m&u. N6 phai dwoc
x(r ly sém nhét c6 thé. Thoi gian ké tir khi két thac lay m3u va bit dau do & phong thir nghiém khéng
dwoc it hon 3 h, 1a thei gian cin 68 2*Pb va 2'*Bi dat dwgc sy can bing bén véi radon.

Toan bd thiét bj dugc do: ndp khéng dwge mé nhung bang dinh [duwgc dan theo quy dinh tai C.2 a) 5
va C.4] phai duge gé ra.

Trwde khi bat ddu do phd ké gamma thi phai can detector hién trwémg. Sy khac biét v& trong lvgng
trong phép do ndy va phép do néu tai C.2 a) 4) bing trong legng clia nuwéc dugc hép thy trong qué
trinh 1&y mau va dugc sir dyung G& xac dinh hé sé higu chinh phu hep.

Clra s8 nang lwgng gamma, vi trf miu va cdu hinh miu duge si dung cho viéc dém véi phd ké
gamma ciing 1a vi trf m3u va céu hinh miu dwgc str dung cho hidu chuén.

Ctra sb nang lwgng gamma st dyung cho phép do phd ké gamma phai duwgc dat d& bao gdm ning
Iwgng photon clia c4c tia gamma chinh tir 2*Pb va 2"*Bi, cy thé 13 295 keV, 352 keV va 609 keV. Vi cac
san phadm phan ra nay can bing b&n vé&i radon, nén néng dd hoat d6 clia san phdm phan ra sé bang
vé&i ndng A6 hoat dé radon.

C.5.2 Dal lwgng anh hwéng

Ngoai cac dai lwegng dnh hwdng duwgce néu trong IEC 61577-1 va TCVN 10759-1 (ISO 11665-1), phai
tinh t&i d 4m. Sy hép thy hoi nwéc 1én béf mét than chi hoat tinh lam gidm dign tich hép thy radon va
cAn ap dung hé s6 hidu chinh dé bi trir véi khéi lrrgng nwrére dwge hip thy trong qua trinh 14y méu.

Céc khuyén nghj clia nha san xuét trong hwdng din van hanh thiét bj do can dugc tuén tho.

C.5.3 Higu chuin

Néu nha san xuét khdng cung c&p hé sd hiéu chuén thi mdi 16 detector phai dugc higu chudn ngay sau
khi tiép nhan.

Péi v&i mdt 16 detector, hiéu chudn duge thire hién bang cach cho phei nhim méi thiét bj trong khéng
khi quy chiéu. D6 4m ciia khéng khi quy chiéu phai dugc ghi lai. Thiét b phai dwee chudn bj va gén kin
theo céach nhw khi st dyng cho Ay mu théng thueng, bao gdm ca vige gén kin trrére khi dura @én
phong thl nghiém.

Thiét bj d3 phoi nhiém sau d6 phai dugc phan tich bing ciing phd ké gamma, co st dung cira sb
gamma nhu 4p dung ddi véi cac mau théng thurdmg. Cac thiét bj dwge it & ciing vi tri va cling hwéng
nhu céc thiét bj duge sir dung cho cac miu thdng thuwdng.

Ty 1& gika sd photon tich Ity trong cira s& gamma trong mét don vj thevi gian va ndng dd hoat dd radon
chuén Ia hé s higu chudn (s trén Bg/m®).
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Phai ap dung hé sé hidu chinh dé tinh t&i sy phan ra trong khodng thoi gian tir gitra luc 18y miu dén
gitra lic do phd ké gamma (di doan réng giai dogn do phd ké gamma it hon 10 h).

Do radon dugc hut bam lién tyc phan ra, hé sé higu chudn sé thay adi theo thoi gian 14y miu. Néu phai
¢6 két qua chinh xac thi cAn phai x4c dinh hé sb hiéu chudn theo thdi gian ldy mau va 18p ra bang hiéu
chinh thich hep.

Hiéu suét hat bam phy thudc dé &m khéng khi dugc 14y mau va hé sb higu chudn dugc xac dinh 1a hé
s& hidu chudn cho dd &m cia khong khi quy chiéu. Hé s& higu chinh can phai dugc xac 1ap dé cho
phép hiéu chinh két qua do theo d &m ma tai 46 hé sé hiéu chuén da dwgc xac djnh. Cac hé sb hiéu
chinh cAn duroc bidu thi nhw 1a sy higu chinh ap dung cho sy gia tang trong Iegng dwgc tinh theo
C.5.14.

Tét ca c4c thiét bj nén dugc hidu chinh dinh ky (v du mét hoac hai ndm).

S thay ddi hé sb hiéu chinh do tac ddng ciia A8 4m twong d@bi va thoi gian Iy mau thudng duece gbp
vao mdt bang hiéu chinh. Bang C.1 12 mdt vi dy v& m6t bang hiéu chinh dién hinh,

Biang C.1 - Hiéu chinh hé sé hiéu chuin cho mét detector 100 g do sy thay dél 43 4m twong déi
(dwge do bing tdng khéi Iwgng nwwére dwore hip thu trong subt qua trinh lay méu) va véi cac
khoang théi gian Ay miu khéac nhau {chi cho myc dich minh hoa)

S thay ddi khél ling detector trong Théi glan 14y méu Higu chinh
qué trinh ldy méu :
<1g 48h 0,92
72h 0,87
1gdén4g 48h 1
72h 1
>4g 48h 125
72h 1,54

C.6 Biéu thj két qua

C.6.1 Khal quat

D& biét them thong tin vé cac phép tinh sau c6 thé xem TCVN 10758-3 (ISO 18589-3) nhur 1a mdt vi dy.
C.6.2 Néng a3 hoat d§ trung binh cua radon

N&ng d hoat 36 trung binh ciia radon thu durgc tir Cong thire (1). Tir dy suy ra Céng thire (C.1):

T C.1)

E:["_N_E&)_fg’frfg 2[”_N_ﬂxn).w i o LS5 L

Trong do:
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- ] At
fhm et -[———l_e_i.,x]

C.6.3 D khéng dam bio tiéu chuin

D6 khdng Gam bao tidu chudn ctia C thu duoc tir Cdng thirc (2). Tir day suy ra Céng thirc (C.2):

u(5)= Ja’z '[uzf:N) ¥ uz(n.w)] - @)2 -ul (@) (C.2)

2
2 f

Trong d6, 49 khdng dam bao clia thei gian dém dwec coi nhw khdng dang ké.
Ry, Mo, W (ny) va u(ny,) duoc biéu thi nhe sau:

ny =”x—nb va Ao =Hx,o-ﬂbo

u*(ny) = “2("g)+ u*(ny) va u?(nyo) = “2("30)"' u (myo)

Céc gid tri ny, n, va n, va d% khong dam bao tiéu chudn di kém cla chang c6 thé duge tinh bing

chueng trinh may tinh. Do ¢ cac phwong phap khac nhau @& trir §i mirc phéng n&n duéi dinh dé rat
ra s8 @ém trong viing dinh thye, khéng cb cdng thirc nao cb thé 4p dung chung @ tinh ra dd khéng
dam bao. Mot vi dy vé& trwémg hop don gian 14 trir phong nén tuyén duge néu trong TCVN 10758-3:2016
(ISO 18589-3:2007), Phy lyc A.

D8 khdng dam bao tiéu chuén trong déi clia @ dwgc tinh theo Céng thire (C.3):

unl@) = wly (Fe )+ uly () + uly(Fs) + uly (1) (C.3)

C.6.4 Ngwéng quyét dinh

Nguang quyétdinh, C , thu duoc theo ISO 11929. Tir day suy ra Cang thirc (C.4):

trong d6 @ = 0,05 véi k,_, = 1,65 thwdng dwgce chon theo mic dinh.

C.6.5 Gi&i han phéat hién

Gi6i han phét hidn, C , dwgc tinh theo ISO 11929, Tir day suy ra Cang thire (C.5):

C = E. +k_, @ JE#/r, @+ [n_,, + ui(nb )Vt: + [”go + uz(rzw)]/tg + (”go - nm)/tu ty 4+ E#Z -uf,,(w) (C.5)

Gidi han phat hién ¢6 thd dugc tinh bang cach giai Céng thire (C.5) d& tim C" hoic, don gian hon,

biing cach 13p lai véi viec Iy xAp xiban dAu ban diu C' = 2-C  cho vé phai ciia Céng thirc (A.5).
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Thu duge C véi ko =k_p=k:

g C -1-(ch2 —co)a't;
C
1- k% - uly(@)

(C.6)

Gidtia = f=005vadodd k_, = k_g = 1,65 thwdéng durrge chon méc dinh.
C.6.6 Vidy
Tidu muc nay néu vi dy v& s ligu cho detector 100 g dwgre phoi nhiém trong thei gian 14y méu 72 h.

Hé s hiéu chuan, F., dugc xac dinh cho 5 g khéi lgng nhén dugc va thei gian 1dy miu 72 h trong
chwrong trinh 1y mau 12 0,097 2 s™/Ba/m®.

D6 khdng dam bao tiéu chun twong déi clia hé sb hidu chudn dugc xac dinh trong chwong trinh higu
chuan 12 7 %.

Khéi lvgng nhén dwgc trong khi ldy mau 1a 3 g.
D5 khong d3m bao tiéu chun cla khdi lgng nhén dwoc 12 0,2 g.

Hé s hiéu chinh cho hé sé hidu chun cho 3 g khdi lrgng nhén dugc 14 18 % ( f = 1,18).
Thei gian tir gitka lGc lay mau va do detector da phei nhiém, ¢, , 1a 48 h.

D6 khéng dam bao tiéu chudn cua 1, 13 khéng dang ké.

Thei gian 8ém phd ké gamma, 1, 12 600 s.

D% khdng d&m bao tigu chuéin cla 7, 1a khdng dang ké.

Sy khéc biét gitra thoi gian |4y mAu va thei gian phoi nhi&m chudn trong viéc hiéu chuén 13 0.
Téng sb &m dugc trong 600 s trong cira sb phd ké gamma 1a 18000.

Téng sb Gém duoc clia phdng ndn trong 600 s trong clra sb phd ké gamma 1a 1500.

tg =1t =600s va n, =18000va ny, =1500.

Do vay, ndng @6 hoat @9 trung binh clia radon duge tinh theo Cong thirc (C.1) 1a:

C = 436 Bg/m®

B khéng dam bao tiéu chudn clia ndng 8 hoat d9 radon dugec tinh theo Cang thirc (C.2):
u(_é) = 43 Bg/m®

Trong dé, @6 khong dam bao clia hidu chinh 4 Am phat sinh tir & khéng dam bao cia khéi long
nhan dugc:
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u,,(fx) = 0,2/0,03=0,067 va u’,(w) = (0,07)? + (0,067}
Do vay, ndng d6 hoat 49 trung binh clia radon la:

C = (436 + 43) Bg/m®

Ngwomg quyét dinh, C, dwgc tinh theo Céng thire (C.4):

C =k_, -u(0)= 3 Bg/m’
Giéi han phét hign, C , dugc tinh theo Cang thirc (C.6):

¢’ = 6 Bgym®

TCVN 10759-4:2016
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