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L&i néi dau
TCVN 10759-2:2016 hoan toan twong dwong véi ISO 11665-2:2012

TCVN 10759-2:2016 do Ban k§ thuat tiéu chuan quéc gia TCVN/TC 85/SC 2
Bao vé buic xa bién soan, Téng cuc Tiéu chuan Do luwéng Chét lwong dé nghi,
B& Khoa hoc va Cong nghé céng bd.

B tiéu chudn TCVN 10759 (ISO 11665), Do hoat do phdng xa trong méi truwéng -

Khéng khi: radon-222 gém céc tiéu chuan sau:

— TCVN 10759-1:2016 (ISO 11665-1:2012), Phdn 1: Ngudn gbc, céc sin
phdm phan ra séng ngén va cac phwong phap do.

—  TCVN 10759-2:2016 (ISO 11665-2:2012), Phan 2: Phuwong phéap do tich hgp
@& xac dinh ndng do nang lugng alpha tidm tang trung binh clia san phim
phén ra séng ngén.

- TCVN 10759-3:2016 (ISO 11665-3:2012), Phan 3: Phuong phéap do didm dé
x4c dinh ndng d3 ning lwgng alpha tiém tang clia sdn phdm phan ra séng
ngén.

- TCVN 10759-4:2016 (ISO 11665-4:2012), Phan 4: Phuong phap do tich hgp
dé xéac dinh néng d hoat d§ trung binh véi vigc Idy méu thy dong va phan
tich tré.

- TCVN 10759-5:2016 (ISO 11665-5:2012), Phan 5: Phurong phéap do lién tuc
dé x4c dinh néng dd hoat dg.

- TCVN 10759-6:2016 (ISO 11665-6:2012), Phan 6: Phuong phép do diém dé
x&c dinh ndng @5 hoat dd.

- TCVN 10759-7:2016 (ISO 11665-7:2012), Phan 7: Phwong phap tich IGy dé
wére legng toe Ao xa bé mat.

- TCVN 10758-8:2016 (ISO 11665-8:2012), Phan 8: Phwong phép luan vé
khao séat so bd va khdo sat bd sung trong cac tda nha.

B tidu chuén ISO 11665 cdn ¢b cAc tidu chudn sau:
- ISO 11665-8, Part9: Method for determining exhalation rate of dense
building materials.
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L& gii thigu

Pdng vi radon 222, 220 va 219 14 cac khi phéng xa duwgc tao ra do sy phan rd ddng vi radi 226, 224 va
223, 1a c4c san phdm phén ra clia urani-238, thori-232 va urani-235, va déu dwoc tim théy trong 16p vo
trai dt (xem Phy lyc A). Cac nguyén té thé rin, cling c6 tinh phong xa, va duge tiép theo bdi nguyén
t6 chi bé&n 13 dwoc tao ra boi éu phan ra radon!™,

Khi phan ra, radon 'phét xa hat alpha va tao ra cAc san phdm phan ra thé rén, va o6 tinh phéng xa
(poloni, bitmut, chi,...). Anh hudng ti€m &n Ién sire khde con ngudi clia radon ndm & cac san phdm
phan ra clia né hon Ia do ban than khi radon. Dii khi radon c6 gén véi sol khi hay khéng, san pham
phén ra radon c6 thé dwgc hit vao va ling dong trong phé quan phédi tai 4 séu khac nhau tly theo
kich thweére clia ching.

Radon ngay nay dwgc xem la ngudn phoi nhiém chinh clia con ngudi voi bire xa ty nhién. Béo céo cla
UNSCEAR (2006)® cho réing, tai mirc 4§ trén toan thé gi&i, radon dai dién cho khodng 52 % mirc phoi
nhi&m trung binh véi bire xa tyr nhién. Tac ddng blc xa clia Gdng vi radon 222 (48 %) 13 dang k& hon so
v&i ddng vi radon 220 (4 %), trong khi ddng vi radon 219 dugc xem 1 khdng dang ké (xem Phy lyc A).
Tham khdo TCVN 10759-1 (ISO 11665-1) vé& radon-222.

Néng dd hoat d¢ radon c6 thé thay dbi mot dén nhiéu béc vé 9 16n tiy theo thai gian va khong gian.
Phoi nhim véi radon va cac san phim phéan ra cla né thay ddi nhidu tir dia diém nay dén dia diém
khac, vi né phy thude treéc tién vao lgng radon phét xa do @4t va vét liéu xay dyng trong timg dia
diém, thie hai phy thudc vao mic d6 nhidm xa va didu kién thoi tiét tai cac dia diém noi cac ca thé bj
phoi nhi&m.

Sy thay dbi tir vai nanojun trén mét khéi dén vai nghin nanojun trén mét khéi duwgc quan sat trong
ndng dd ndng lwgng alpha tiém tang clia cac san pham phan ra radon sbng ngan.

Néng dd nang legng alpha tiém tang clia s3n pham phén ra radon-222 séng ngén trong khdng khi cb thé
dugc do bdng phuong phép do diém va phurong phap do tich hop [xem TCVN 10759-1
(ISO 11665-1)]. Tiéu chudn nay d& cap @én phuong phap do tich hgp. Cac phurong phép do tich hop
duwoce ap dung trong d4nh gia sy phoi nhidm clia con ngudi véi bire xal.

CHU THICH Ngudn géc radon-222 va cac san pham phan ra séng ngén ciia n6 trong mdi trerng khéng khi va
cac phwong phap do khac duroc mé ta khai quét tai TCVN 10758-1 (ISO 11665-1).
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Do hoat d¢ phéng xa trong moi trirdng - Khéng khi: radon-222 -
Phan 2: Phwong phap do tich hop dé xac dinh ndng dé nang lwong
alpha tiém tang trung binh ctia san pham phan ra séng ngin
Measurement of radioactivity in the environment — Air: radon-222 —

Part 2: Integrated measurement method for determining average potential alpha energy
concentration of its short-lived decay protucts

1 Pham vi ap dung

Tiéu chudn nay mé t& phwong phap do tich hgp dbi véi san phdm phén ra séng ngén clia radon-222,
Tiéu chudn nay dua ra cac chi ddn d& do ndng do ning lvgng alpha tiém tang trung binh cta san
ph&m phan ra séng ngén clia radon-222 trong khéng khi va didu kién st dyng thiét bj do.

Tiéu chuéin nay ap dung déi v&i cac miu duoc Iy trong cac khodng theri gian khac nhau, tir vai tudn
dén mot nam. Tiéu chun nay khong 4p dung ddi véi cic hé thdng c6 khodng thdi gian ey mau tbi da it
hon mdt tudn.

Phwong phép do dwgc md ta cb thé ap dung dbi véi cac méu khéng khi cé ndng dd nang lugng alpha
tiém tang clia san pham phan ra séng ngén clia radon-222 1&n hon 10 nJ/m® va thdp hon 1000 nJd/m?®.

CHU THICH: Cho muyc dich tham khao, Tiéu chuin nay ap cmng cho ¢a trrdng hop sdn pham phan ra cla
radon-220 do sy trong ddng vé trang théi hoat dong clia cac ddng vi radon-222 va radon-220.

2 Tai li¢u vign din

Céc tai lidu vién dan sau Ia can thiét cho vigc 4p dung tigu chuén nay. Déi véi céc tai liéu vién dan ghi
nam cong bd thi &p dung phién ban dugc ndu. Di véi cac tai lidu vién din khdng ghi ndm cdng bb thi
p dyng phién ban mé&i nhit bao gdm c3 céc ban stra adi, bd sung (néu cb).

TCVN 10759-1 (ISO 11665-1), Do hoat dd phong xa trong mdi trirdmg — Khdng khi: radon-222 — Phén
1: Nguén gbce, céc san phdm phén ré séng ngén va cac phuirong phép do.
TCVN ISO/IEC 17025, Yéu cdu chung vé ndng lirc cia phong thir nghiém va hiéu chuén.
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IEC 61577-1, Radiation protection instrumentation — Radon and radon decay product measuring
instruments — Part 1: General principles (Dung ¢y bdo v& birc xa — Thiét bj do radon va cac san phdm
phén ra cita radon — Phan 1: Nguyén tic chung).

IEC 81577-3, Radiation profection instrumentation — Radon and radon decay product measuring
instruments — Part 3: Specific requirements for radon decay product measuring instruments (Dung cu
b3o v& birc xa — Thiét bj do radon va c4c san phdm phan ra clia radon — Phén 3: Yéu céu riéng cho
cac thiét bi do san pham phén ra cia radon).

3 Thuét ngir, dinh nghia va ky hiéu

3.1 Thuat ngir va djnh nghia

Tiéu chudn nady st dung cac thuét ngir va dinh nghia trong TCVN 10759-1 (ISO 11665-1).
3.2 Ky higu

Tiéu chuén nay sir dung cac ky hiéu trong TCVN 10759-1 (ISO 11665-1) va céc ky higu sau.

a hé sé suy giam ctia 2Ra tim thdy trong éng chun tryc twong (mg véi dai B (dugc thiét 1ap
bang Iy thuyét va dugc cung cip bi nha san xuét).

b hé sb suy gidm ciia 2°Ra tim thdy trong éng chudn trye twong (ng véi dai F, (dwoc thiét 1ap
bang ly thuyét va dwoc cung cép b&i nha san xuét).

E,;, néng lugng hat alpha dwec sinh ra béi sy phan ra hat nhan i, tinh bang jun.
E,usc; ndng d6 nang lwong alpha tiém tang trung binh clia hat nhén i, ¢6 dom vi 1 jun trén mét khéi.

E "pazc.: ngwdng quyét dinh clia ndng d6 néng lugng alpha tiém tang trung binh clia hat nhén £, c6 don
vi 12 jun trén mét khéi.

E*pazc, gidi han phat hién clia ndng d6 naing lwgng alpha tidm tang trung binh chia hat nhan i, c6 don
vi 1a jun trén mét khdi,

E“paec; giti han dwdi clia khodng tin cay ctia ndng d6 nng lwong alpha tidm tang trung binh clia hat
nhan i, c6 don vi 14 jun trén mét khoi.

E”racs gi6i han trén cta khoang tin cay ciia ndng @6 néng Iwgng alpha tidm tang trung binh clia hat
nhén i, c6 don vi la jun trén mét khéi.

n s6 dém clia mdi di 2.
P, dai ghi cac hatalpha véi i=1, 2, 3, 4.

R,;  sOthir jtrong tdng sb dém thirc clia d&i P4 trir phdng nén dwoc suy racho i= 1, 2, 3, 4.
6
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gid tri trung binh clia tdng sb dém thyec clia dai P, da trir phong nén dwgc suy ra cho i=1, 2, 3, 4.

.'.?u

s6 @ém trung binh clia phdng nén.

£

r  tylé gitra s hat alpha do 2'?Bi ph4t ra (ngudn phat a vé&i xac suét 36 %) va sé hat alpha do 2?Po
phét ra (sinh ra bdi sy phén ra g vé&i xac suét 64% ciia 2?Bi); » = 0,56.
U @9 khdng dadm bdo mé& rdng duge tinh bang U= ku () vdi k= 2,

u() @6 khdng dam bao tiéu chuln cla két qua do.
u,0 a9 khéng dam bao tiéu chudn twong dbi.
14 thé tich dugc [y mau, tinh biing mét khdi.

€y  hiéu suét phat hign hinh hoc (dugrc thiét 1ap bing ly thuyét), tir 14 ty 18 gitra sb vét dém duoc va
sé hat alpha dugc phéat ra bdi vét chét ldng dong thu thap dwoc trén céi loc.

&, hiéu sult thu thap (dwgc thiét 1p bing thi nghiém), tizc 13 ty I& gitra s& nguyén tir cia san pham

séng ngén thu thap dwoc trén mét don vj thé tich khi dugc 14y miu va sé nguyén tr trén mét
don vj thé tich khi tdn tai trong mdi tneérng ciia hé théng phat hién.

4 Nguyén ly ctia phwong phap do
Do tich hgp ndng 6 nang lwgng alpha tidm tang cla san pﬁém phén ré sdng ngén cla radon diga trén
céc yéu té sau:

a) Sir dyng mang loc cb higu suét cao @8 lién tyc Iy mau san phdm phan ra séng ngén ciia radon
trong mét thé tich khi dai dién cho khéng khi dang duwgc didu tra;

b) St dung detector vét hat nhan trang thai rén d& d&m va phan biét theo bén dai ning lwong, déi véi
cac hat alpha dugc phét ra bdi cic san phdm phan ra sdng ngéin clia radon-222 thu thap durgc
(hat alpha 06 nang luong £y, VAE 1, duUgc sinh ra bdi sy phan ra 2°Po va 2“Po, va sy
phan ra 2Pb va 2"Bi ghi lai c4c ngudn phat hat alpha thudc loai nay);

c¢) Tinh néng d nang Igng alpha tidm tang cta san phdm phan ré séng ngén clia radon. _

CHU THICH: B4 véi sin pham phdn ra cia radon-220, phurong phép do ndy lién quan t6i viéc phan biet, va

dém céc hat alpha ¢6 néng wong £,z ,\, vaE,g,, , dugc phit ra sy phan ra ¥°Po va “*Po, va sy phan ra

#12pp va 2'2Bi clia cac ngudn phét alpha thugc loai ndy).

5 Thiét bi

5.1 Khai quat
Hé thiét bj gdm mot thiét bj do, trong d6 c6 he théng 14y mAu,hé théng phat hién (xem Hinh 1), va mét
hé théng dém. Thiét bj do phai ph hop v&i IEC 61577-1 va IEC 61577-3.
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P3
P2
P1
P4

s LA e PO

CHU DAN
detector vét hat nhan trang théi rén (SSNTD)
khe hat khi
Iwu lwgng ké
16i ra khi
bom chan khéng
céiloc higu suét cao
mang ngan (rao ngan khuéch tan)
dng chudn tngc
mang boPET (biaxially oriented polyetilen teraphthalate)
10 dai quét
® mit trwée
® mat bén
Hinh 1 - Vi dy bé tri cia mét thiét bj do dung dé xac dinh ndng d$ ning lwgng hat alpha tiém
tang trung binh ctia san pham phan rd séng ngén ciia radon-222 theo bén dai nang lreng

© O ~N DD AW N =

5.2 Thiét bj do

5.2.1 H@é théng ldy miu

Hé théng 14y mau gdm cac bg phan sau:

a) Mgt mang loc higu suét cao trong axetat xeluloza dé thu thap san pham phan ra cia radon,

b) Mjt bom 14y mau c6 tée @8 1y miu phi hop véi khi va cac dac didm gil lai clia hé théng phat hién.

¢) Mot lru lwgng ké dé do leu Iwong dong clia khi dwgc Iy mau trong subt khodng thei gian 14y mau,

Hg thong ldy mau dwoc dat a6i dien hé théng phat hign.
5.2.2 Hé théng phat hign

Hé thdng phat hién gdm cac bd phan sau:
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a) Ba mang boPET c6 d6 day khac nhau dat tai mdt ddu cla dng chuén trye dugce sz dung dé phan

tach cac hat thudc ba dai nang lwong. Bb tri hinh hoc ndy dwoc str dyng dé gidm thidu nang lugng

ban du clia cac hat alpha dugc phat ra bdi cac hat nhan phdng xa thu thdp dwgc trong mét dai
nang legmg trong thich véi dc didm cliia cam bién (SSNTD) dwgc sir dung.

b) Detector vét hat nhan trang thai rin (SSNTD).

5.3 Ha théng dém

Hé théng dém gém c4c bd phan sau:

a) Thiét bj va thubc thir héa hoce thich hop dé tao vét Ién detector (SSNTD);
b) Kinh hién vi quang hoc va thiét b di kem & quét va dém cac tao vét.

6 Liy miu
6.1 Myc tiéu ldy miu

Muc tigu 14y m3u 13 thu thap lién tuc tit ca c4c sol khi mang sdn phdm phén ra séng ngin clia radon,
bét k& kich thuéc nher thé nao (cac phdn dinh kém va khdng dinh kém), c6 trong khdng khi xung
quanh trong suét mot khodng thdi gian l4y méu xéc dinh (it nhat mdt tudn).

6.2 Dic diém ldy miu
Viéc Iy m&u dugc thyre hidn trong cac didu kién nhu quy dinh trong TCVN 10759-1 (ISO 11665-1).

Céac san phdm phan ra sdng ngén cla radon duwec ldy miu lién tyc va tryc tiép tiv khdng khi dang
dwgc didu tra biing cach bom va loc mdt thé tich khi biét tneéc qua mdt mang thu ¢ hiéu suét cao.
M4&u khi phai ldy tir nhidu hwéng.

Mang loc phai @4t cang gin khe hut khi khi iy m3u cang t6t dé thu thap sdn phidm phén ra ti» méi
tredng xung quanh v&i hidu suét cao nhét.

Pé dém dwoc chinh xac sb hat alpha phat ra, hé théng 14y m3u phdi hudng t6i hat nhan phéng xa lng
dong bé& mét clia cac ddng vi phéng xa trén c4i loc va phai ngan nglra kha nang sol khi bj che l4p.

Hé théng l4y mau phai dwgc s¥ dyng trong diéu kién ngan ngira sy bit kin mang lgc, nguyén nhan gay
ra tinh trang t hap thy alpha phat ra tir cac hat thu thdp dwec trén cai loc hodic 1am gidam leu lwong
dong Iy méu theo th¥i gian.

Lwu lrgng dong Hy méu phai 6n dinh (mirc do bién @i khéng I6n hon 10 % so véi gia tr trung binh)
aé viéc 1Ay mau thu dugc miu dai dién trong subt qué trinh ldy méu. Didu ndy 6 thé dat dugc bing
céch sir dyng thiét bj kidm so4t luu lugng (khe phéu am thanh, van didu khién ty ddng, v.v...).

6.3 Diéu kign ldy miu
6.3.1 . Khai quat

Viée 14y mau phai dugc thue hién theo quy dinh trong TCVN 10759-1 (ISO 11665-1).
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6.3.2 Lap dit hé thong lay méu

Viéc l3p dat hé théng 14y méu phai dugc thire hign nhur quy dinh trong TCVN 10758-1 (ISO 11665-1).
Trwdng hop cy thé do trong nha, hé théng 1ay miu dugc IBp 4t nhe sau:

a) Trong khu vigc khdng trge tiép nhan bl xa mét trdvi;

b) Céach xa ngudn nhiét (16 swdi, clra sb 1&n, thiét bj dién, v.v...);

¢) Cach xa khu virc di lai, clra ra vao va clra s, tudrng va noi théng gié (vi dy, co thé dat trén mdt dd
ndi that nhr gia ké hodc td).

6.3.3 Khoang théni gian 1iy miu

Khoang thi gian 14y mAu bing véi théi gian tir khi I&p dat dén khi thao hé théng Iy mAu tai mét diém
xac dinh.

Thai didm (ngay va gi&) Ip dat va thei didm théo hé théng Iay mau phai duwgc ghi lai.

Khodng thori gian &y méu phai durge xac dinh diga theo myc dich sir dung két qua do va hién tuong
dworc didu tra.

Khoang thai gian 14y mu ti thidu 1a mét tudn dé thu droc két qua do ndm trén gici han phat hign.

Khi d&nh gi& si phoi nhiém hang nam déi véi ngudi, phép do nén dwgc thye hién véi khoang théi gian
lay méu vai thang.

Ngurdvi st dung cAn hibu 6 dc didm bao hda ciia cdm bién (SSNTD) va nén thyrc hign co ché 1y méu
sao cho khong xay ra trang thai bao hoa.

6.3.4 Thé tich khi dwoc Iy miu

Thé tich khi dwgc Iy mAu phai duge xac dinh 18 cach do leu lugng dong hogic thé tich trong subt
khoang thei gian I&y mau véi mét hé théng 14y mau da dugc higu chudin (vi du éng am thanh).

Téng thé tich khi dwere 14y mAu trong subt khoang theri gian 1ay mau phai dwgc ghi lai.

7 Phwong phap phat hién

Viéc phat hién duoc thie hién biing cach sir dung detector vét hat nhén trang théi rdn nhur Guoc mb ta
trong TCVN 10759-1 (ISO 11665-1).

8 Do

8.1 Quy trinh
Phép do phai duge thire hién nhw sau:
a) Lya chon va dat diém do.

b) L3p a3t thiét bi do (h& théng 14y m&u va hé théng phat hign).
10
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c) Ghilai dia diém va thei Giém (ngay va gid) Iap dat thiét bj do.

d) Thic hién vidc ldy miu khi dugc didu tra.

e) Thao bo thiét bj 14y mAu sau khi két thiac do.

f) Ghilgi thdi diém (ngay va gidr) théo thiét bi do.

g) Théo hé théng phat hién khai thiét bj do.

h) Théo detector (SSNTD) khoi hé théng phat hién.

i) Hién thj két qua phat hién trén detector biing c4ch tao vét co sir dung phwong phép héa hoc thich
hep trong phdng thir nghiém. Céac vét 4n gay ra bai hat alpha sinh ra tir sy phan ra radon va céc
s&n pham phan ra séng ngén clia radon dugc chuyén thanh cac “vét nhin thiy dwoc”.

) Quét he théng phét hign duwéi kinh hidn vi quang hoc. Cac dai quét trén detector dugc danh diu
nhu trong Hinh 1:

1) dai P4 ghi lai cac hat alpha sinh ra tir 2*Po, 2'?Bi va Z’Rn;
2) dai P, ghi lai c&c hat alpha sinh ra tir 2'“Po va Z*Rn;

3) dai P, ghi lai c4c hat alpha sinh ra tir *'?Po;

4) dai P, ghi lai c&c hat alpha sinh ra tir Z?Rn.

k) Xéac dinh mirc phong nén clia detector: Iy mudi detector ciing 18 c6 trong hé théng phét hign va
dit trong mai trwedng khi khdng c6 radon trong mét khodng theri gian bang véi khodng thei gian 14y
mAu. L3p lai cac bwéc tir h) dén j) d& xac dinh mirc phong nén.

1) Tinh toan dé xac dinh ndng dd nang lrgng alpha tiém tang.

CHU THICH: Phuong phép nay ding dé x4c dinh ndng d6 ning legng alpha tiém tang trung binh cla san pham
phén r& sdng ngén cia radon, cling nhw san phdm phan ra clia ddng vi radon-220, bing cach xem xét 8 hat
alpha c6 nang wong E 4z 5, VA E g, sinh ra bdi sy phan ra *°Po, 2pp, 2'7B) va ¥'%Po, 1a cac chét phét ra hat
alpha thudc loai nay.

8.2 Pai lwgng anh hweéng

Céc dai lugng khac nhau ¢6 thé dén t6i phép do bj sai Iéch va cho ra két qua khang mang tinh dai
dién. Tuy thudc vao phuong phap do va viéc kidm soat cac dai luvgng anh hudng théng thuedng nhie
dwgc néu trong IEC 61577-1 va TCVN 10759-1 (ISO 11665-1), cAc dai lgng sau phai dugc xem xét
cy thé:

a) Si tdn tai ®°Ra va bt ky chét phat alpha nao khac thu dwgc trén mang loc: Tinh trang ndy ¢ thd
tao ra két qua sai néu khong thye hién viée hidu chinh thich hep. Phai dém tdng lwgng alpha cla
mang loc. Néu két qua dém la cao thi c6 thé sir dung phép do phd alpha dé& xac dinh va tinh lwgng
hat nhan phéng xa phét alpha t3n tai.

11
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b) Nhiét @ (@nh hudng qua trinh Iy m3u) va 4 4m (&nh hwdng higu suét cia thiét b Iy mau): Sy
anh hudng clia cac bién sb nay c6 thé dugc han ché bing cach tam dirng Idy mau néu céc gia tri
khuyén céo bj vurgt qua.

Phai tuan theo cac khuyén nghj ciia nha san xuét trong ban hwéng dan van hanh thiét bj do.

8.3 Hiéu chuan

Thiét bi do (hé théng &y mAu va hé théng phat hién) phdi dugc hiéu chufin nhur quy dinh trong
TCVN 10759-1 (ISO 11665-1). '

St dung Iy lwgng ké chudin @8 hisu chudn leu lwong cia hé théng lay mau.

M3i quan hé gilra cac bién s do dwgc béi hé théng phat hign va ndng dd naing lrgng alpha tiém tang
trung binh clia cc sdn pham phan ra radon trong khéng khi phai duoc thiét 18p bing cach st dung
cac ngudn phéng xa chudn hoac chuln khac (vi du nhw mdi tnrng khéng khi quy chiéu) Guec thira
nhén thdng qua cac chwong trinh so sanh chéo trén thé gidi.

D& hiéu chudn ha théng phat hién, mot thiét bj Iy ra tir mot 18 duwgc dat trong mbt méi tredng khong
khi quy chiéu vé&i ndng d6 radon va san phdm phan hach clia radon da dugc biét, va sir dung mot
ngudn *Ra & trang thai can bing phong xa véi cac san phdm phén ra cia né.

9 Biéu thj két qua

9.1 Nb&ng d% ning Iwong alpha tiém tang trung binh

N&ng d6 nang lwong alpha tiém tang trung binh clia san phdm phan ra séng ngén clia radon-222 dugc
tinh theo Cong thirc (1) (xem them TCVN 10759-1 (ISO 11665-1)):

E _ lEAE,m,‘, 'Nzls,. +Ea£,214,, '(Nzls,, +N214m +N214,., +N2|4,, )J 1
PAECZ2, = % (1

Cong thire (2) dat dwore béing cach xem xét cac dai hat alpha khdc nhau ma thiét bi ghi nhan dwece va
tinh hig¢u qua cla viéc thu thap va phét hién.

E " lEAEmsp, '(ﬁﬁ i 'RP;J"?“'R& )+ E e214,, '(ER, ‘b‘ﬁr‘ )I 2)
PAECIR,, =
V-gy-€n
Trong dé:
2R,
R,ﬂ,=»‘=‘r1 v&ii=1,2,34 (3)

CHU THICH: Phuong phap nay dwerc sie dung d8 xéc dinh ndng dé nang lgng alpha tidm tang trung binh clia
c4c san phdm phén ra séng ngén cla radon ciing nhw clia cac san phdm phan ra clia ddng vi radon-220 dya trén
viéc dém vét thudc dai Ps.

12
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Néng d6 nidng lweng alpha tiém tang trung binh clia sdn phdm phén ra radon-220 cb thé duge tinh theo Cang
thire (4)

E (Eauum 7Ry +Epg, Ry ) » (Emum T+ Egan, )} Ry,
ra V&g &y V&, &y

4)

9.2 D% khéng dam bdo tiéu chuidn

Theo TCVN 9595-3 (ISO/IEC 98-3), dd khdng dam bdo tiéu chuin cla Egpxcm,, dwgc tinh nhir trong
Cdng thire (5):

[Eac attn -y +7* By )+ Eng'artn Ry +(@-Eyg ity +b-Eng )’ Ry
W(Eppscam,, ) = (V-&,84) n (5)
+(Eprecn,, ) [“il D) +uy(e,) +ul, (6 )]

Trong d6:
— R
u(R)=—= v6ii=1234 (6)
n

Ngoai ra, cac yéu t6 sau duwgc ap dung khi st dung Céng thire (5):
a) DO khong dam bao tiéu chudn clia E,g,s VA Epy,, GUQC coi nh khdng déng ké;

b) D& khéng dam bao tidu chun ciia ava b dugce coi nhw khdng déng ké;

¢) Do khéng dam bdo tidu chudn clia tinh higu suét phat hién, & 1., dwge tinh toan bang cach sl dung
phuwong phap MONTE-CARLO va thudng dirge cung cép bdi nha san xuét;

d) D3 khdng dam bao tiéu chudn cla tinh hiéu suét thu thap, & ., dat dugce bdng phép do va thedng
dwgc cung cap bdi nha san xuét.

CHU THICH 1: B4 khdng dam béo tiéu chun ciia s dém déi véi phdng nédn, u(R,), c6 dugc t mot miu cia

10 detector 1&p trong hé théng phat hién dat trong méi trrdmg khi khdng cé radon trong vong hai thang |a khdng
déng ké so véi d thay ddi gy ra bdi viéc tao ra va dém cac vét,

CHU THICH 2:  Theo TCVN 9595-3 (ISO/IEC 98-3)d3 khdng dam bao tiéu chudn ciia ndng 86 nang lwong alpha
tidm tang trung binh clia sin phdm phan ra ctia radon-220, u(E,m 20, ), duge tinh theo Céng thire (7):

#(Epsecng,) = Evsscom, \!(ﬁ““ui:(V)+uL(am)+u,il(s“)] Q)
B
Trong d6:
u*(Ry) =—:’— (®8)
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9.3 Ngwng quyét dinh va giéi han phat hién

Trong do thyc t& ndng 66 nang lwgng alpha tidm tang, viéc tinh ngwdng quyét dinh va giéi han phat
hign 14 khéng can thiét vi ca hai gi4 trj ndy d&u th&p hon nhidu so véi bét ky gia tri ndng 4% nang lugng
alpha tidm tang nao trong mAi tredng thyrc 18, Chi cAn cung cAp a8 khéng dam bao tigu chudn cla két
qué do va néu dugc yéu cAu thi cling khodng phu.

CHU THICH: Céc két qua miu tréng thu dwoc tir vise danh gia hé théng phét hign dugc leu gir trong 6 thang
ma khéng bi phoi nhiém radon-222 va radon-220 da cho céc gié trj trung binh 3 nJ, véi 60 khong dam bdo tiéu
chudn 5§ nJ, cho phép tinh ra ngudng quyét dinh a& x&c dinh nang legng alpha tidm tang thyc 14 12 nJ va gidi
han phat hién clia nang lwgng alpha tidm tang thyc 13 khodng 24nJ.

Gia dinh tha tich dugc &y mAu 14 40 m® (gi4 trj @ién hinh cho khodng théi gian phoi nhiém trong mét
thang), ngudng quyét dinh ndng @4 nang legng alpha tiém tang thire 13 0,3 nd/m® va giéi han phét hién
ndng G0 ning lrong alpha tidm tang thirc 12 khodng 0,6 nJ/m®, thép hon nhidu so véi ndng 4§ néng
lwgng alpha tidm tang trong mdi trwding thire té.

9.4 Gi&i han khoang tin cdy

Gi¢i han dudi, Eﬁsc.m,,- va giéi han trén, E;mmn. la céc gi6i han khoang tin cfy dwoc tinh theo
cac Cong thirc (9) va (10) (xem I1SO 11929):

E;Aecmm, =Epuc,zzz,, —kp '“(Emsc.m,_ y,p=a-(1-y/2) 9)
F;Aec.mh =§wa —kq-u(Epmmh); g=1-w-y/2 (10)
Trong dé:

o=g¢[y/u(y)], ¢ 1a ham phan bé clia phan bb chuéin @2 dugc chudn héa;

@ =1cb thd duge xac 18p nduEpype 24 u(Eppse s, ) » trong trudng hop nay:

EPT:mmh = E1»4\}3c,zzz,‘, x k1—r."1 ! “(Enec,zn,_) (11)

#=0,05va k_,,, =1,96 thudngc chon theo méc dinh,

-yi2

10 Bao cao thir nghiém

10.1 Bé&o c4o thir nghiém phai tuan theo c4c quy dinh clia TCVN ISO/IEC 17025 va phai bao gdm cac
thong tin sau:

a) Vién dan tiéu chudn nay;

b) Phuwong phép do (tich hep);

¢) Nhén dang méu;
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d) Dac diém Iy mu (chi ddng);

e) Thei gian (ngay va gid) I&p @4t va théo thiét bj do;
f) Khoang thoi gian ldy mau;

g) Vitrildy mau;

h) Céc don vj biéu thj két qua do;

i) K&t qua thiv nghiém, Epupemn. tu(Epsgeom, Yho3C Epeenmy, +U , vOigidtr klién doi.

10.2 C6 thé dwa céc théng tin bd sung nhw:
a) Muyc dich do;

b) Xéacsuét @, B va (1-y);

¢) Ngudng quyét dinh va gi&i han phat hién; thy thudc vao yéu clu clia khach hang ma cb céc cach
thé hién két qua:

1) Né&u ndng @0 ning legng alpha tidm tang trung binh cla san phdm phan ra séng ngén clia
radon-222 duoc so sanh vé&i ngudng quyét dinh (xem ISO 11929) thi két qua cla phép do can
phai thé hién 18 < E; g 2, Néu két qua thap hon ngudng quyét dinh;

2) Néu ndng d¢ ndng lwgng alpha tiém tang trung binh clia san phdm phan ra séng ngén cia
radon-222 dwoc so sanh véi gidi han phat hién thi két qua do sé dwgce thé hign Ia

< Efpscom, NéU két qua thép hom gi¢i han phat hign. Néu giéi han phat hign vurot qua gia t

hwéng din thi phai I4p thanh tai liéu vé phrrong phép do khdng phu hgp cho myc dich clia
phép do.

d) T4t ca c4c thdng tin lién quan cé thé anh hudng dén két qua:
1) Didu kién thdi tiét vao thoi didm 14y mau;
2) Bidu kién thong gié déi v6i viéc do trong nha (hé thdng théng gié co hoc, clra ra vao va clra sd
dwoe mé hay déng, v.v...).

10.3 Két qua co thé dugc thé hién theo miu trong tiy nhw dwoe chi ra trong TCVN 10759-1 (ISO 11665-1),
Phu luc C.
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Phuy luc A
(Tham khao)

Vi du mét phwong phap @ap (g cac yéu ciu trong TCVN 10759-2 (ISO 11665-2)

A1 Thiét bj
B6 do bao gdm mét hé théng phat hién va mat hé thdng 14y méu (xem Hinh 1).

Mdt mang loc bing axetat xeluloza hiéu suét cao (kich thwére 16 1,2 um) dugc dung dé thu thap san
ph&m phén ra radon.

Hé théng phét hién bao gdm céc bd phén sau:

a) Mot bd phan biét nang lwgng co hoe dwgce danh ddu bdi ba man boPET cb d9 day khac nhau tie
8 um dén 40 pm va ndi v&i éng chudn trge (co cAu hinh hoe ndy dwgc sir dung dé lam giam nang
legng ban diu clia mdi hat alpha phét ra b&i hat nhan phéng xa thu thdp dugc trong dai ndng
legng phit hop véi dic didm clia detector durgce sir dung);

b) M&t detector vét hat nhan trang thai réin bao gdm mét @é polyethylene terephthalate c6 do day
100 ym, dwgce phl bdi mét 16p nitrat xeluloza ¢6 mau dé, day tir 11,5 pm dén 12 pm va nhay véi
hat alpha.

Detector dugc str dung khong dugce luu trir & nhiét a6 1én hon 50 °C.

A.2 Liy miu

Lwu lrgng déng danh dinh clia bom &y m&u 12 0,08 m*h trong didu kién van hanh binh thudng.
L4y m3u khi va ghi lai cac vét trén detector dugc thie hién ddng thi.
Thiét b do dugre dit trong mdt thang (ngdy 1 dén ngay 30 thang mudi mot nam 2000) tai ba ving clia Phép.

Thé tich khi 1ey mAu dugc tinh toan.dyra trén két qua ghi lai khoang thoi gian Idy miu va leu lugng
dong do dugrc.

A.3 Quy trinh do
Viéc do dugc thire hign nhur tai Diéu 8.

Detector duwgc tao vét rd trong phong thir nghiém sau giai doan phoi nhibu G& lam 16 cac vét gay ra boi
sy di qua cla cac hat alpha.

Buérc 8.1 i) duge thye hién bing cach 1am hién thi vét trén detector bang phurong phép xi Iy héa hoc
thich hgp. Thubce thir 13 dung dich natri hydroxit cé ndng G4 (2,50 + 0,05) molAl. Viéc tao vét rd hon dién
ra trong (90 1) min vé&i nhiét dd bép cach thay (60,0 £ 0,5) °C.
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A4 Vidy

Két qua do Epuecrn, VA Eppecam,, Clia khodng thoi gian mdt théng (ngay 1 dén ngay 30 thang mwdi
mdt n3m 2000) tai ba vung clia Phap dwgc trinh bay trong Bang A.1.

Bang A.1 - Két qua do ndng dd ning lwgng alpha tidm tang

V| tri 1y méu 4 R, R, R, R, | Eoecan,t | Evascam, &
“(Emscmh) "(fmsc.zzu,.)
nJ/m® nd/m
Parisian Basin 423 385 1133 498 16 4215 28+4
Massif Central 55,9 321 1600 117 2 48 +6 5+1
Vendée 457 263 1270 217 16 44 +5 1112

Céc gié tri sau &p dung cho két qua trong Bang A.1:

~ Epgpu, =9615x 10777
- Egy =123x10"7]
~ Eppan, =9772x 1077
— Epp, =1434x10™]
- r=056

- a=1099

- b=0,045

- n=2

- &,=08

- &, =1037x10"

- uy(&,)=0,025

— Uy(£y)=0015

~ uy(V)=0,05
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