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L&i néi dau
TCVN 10756:2016 hoan toan twong dwong v&i ISO 13161:2011.

TCVN 10756:2016 do Ban ky thuat tiéu chuan quéc gia TCVN/TC 147
Chét lwgng nudc bién soan, Tdng cuc Tiéu chudn Po lwdng Chét lvgng

dé nghi, B& Khoa hoc va Céng nghé céng bd.
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L&i giéi thiéu
Hién nay, c6 nhidu ky thuat khac nhau dé do ndng dd hoat @ "°Po trong nuwéc: phuong phap phd
alpha, dém nhép nhéy Idng, ém i & alpha.

Tiéu chuAn nay duwa ra phirong phap do ndng 88 hoat 48 2'°Po trong nuéc ty nhién biing phwong phap
phd alpha.

Poloni 210 (*'%Po) 1a mot nhan phéng xa tw nhién phat tia alpha ¢6 thdi gian ban ra bdng 138 ngay.
Poloni xuét hién trong day urani 238 (**U) ty nhién (xem Hinh 1). Poloni 12 mdt san phdm phén ra séng
dai cha radon 222 (*2Rn) qua chi 210 (**°Pb) (xem Tai liéu tham khdo [5] dén [9]).

Bién phé&p phdng ngira dwec yéu cdu khi x&r ly vt liéu phong xa vi dy nhw cac ddng vi poloni.

Khodng ndng @3 hoat 8 clia 2'°Po, vi du trong nuéc udng ndi chung 14 rét thip, thudng ndm trong
khoang tir 1 mBq L™ dén 30 mBq L™.

Tiéu chuén nay 4p dung cho tt ca c4c loai nwrére, k& cd nweéc bién va thudng ap dung dé do ndng a6
hoat d6 **°Po I&n hon hodc bdng 5 m Bq L™,

4,47 x 10%a

‘mul (1,47 min)_ 24y | (2,455 x 10° a)
42Mev |™Pa| P 4,8 MV

Ealy — [ajose-o
(24,1d) a

4,7 MeV

a
5,5 MeV _ 1e5ps _ (13844)

(26,8 min}

CHU THICH: **Pb bén.

Hinh 1 - Urani 238 va cac san phdm phén rd cla urani-238
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Chéat lwgng nwéc - Do nong dd hoat dd poloni 210 trong nwéc
bing phwong phap phé alpha

Water quality - Measurement of polonium 210 activity concentration in water by alpha spectrometry

CANH BAO - Tidu chuidn ndy khéng d& cip téi moi vin @& an toan lién quan dén ngudi sir
dyng. Trach nhiém cua ngwoi sir dyng la phai xac 1ap thye hanh vé an toan, sirc khée phu
he'p v&i cac qui dinh cia quéc gia.

QUAN TRONG - Chi nhirng nhan vién di qua dao tac thich hgp mé&l dwrec phép tién hanh
phép thir theo tiéu chudn nay.

1 Pham vi ap dung
Tigu chun nay quy dinh phuong phap do ndng dé hoat 46 *'°Po bing phirang phép phéd alpha trong
tt ca cac loai nwéce ty nhién,

Gi&i han phat hién clia phuong phap ndy tly thude vao thé tich mau, thei gian dém, téc 4§ dém phong
nén va higu suét phat hién. Trong tredng hep nudc udng, phéan tich thudmg dwgc tién hanh trén mau
tha, khdng loc hodc xi¥ Iy sor b khéc.

N&u phai loai bd hozc phan tich chét lo Iieng, nén loc v6i & 15 0,45 um. Phan tich phén khdng hoa tan
doi hdi cac burére 1am khoang héa sé khong dugce d& cép trong tiéu chudn nay (xem NF M 60-790-4).
Trong trwdmg hop ndy, tién hanh phép do trén céc pha thu dugce khac nhau. Hoat @8 cudi cling 1a tdng
ctia tAt ca cac ndng dd hoat 3 do dugc.

2 Tailigu vién dén

Cé4c tai ligli vien dén sau rét cin thiét cho viéc ap dung tidu chudn nay. D8I véi cac tai ligu vign dén
ghi nam c8ng b thi 4p dung phién ban dugc néu. Déi v6i cac tai ligu vign dén khong ghi ndm cong
bé thl 4p dung phién ban m&i nhit, bao gdm ca cac sira ddi, bé sung (néu co).

TCVN 4851 (ISO 3696), Nute ding d& phan tich trong phong thir nghiém.
TCVN 6663-1 {ISO 5667-1), Chét lugng nuée — LAy méu — Phén 1: Huéng dén thiét ké va ky thudt Iy mau.
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TCVN 6663-3 (ISO 5667-3), Chét lugng nudc — LAy mBu. Phén 3: Hwémg dan bdo quén va xtr Iy mau.

TCVN 7870-10 (ISO 80000-10), Dai luxmg va dom vi— Phan 10: Nguyén tr va vét Iy hat nhan.

TCVN 8595-3:2012 {ISO/IEC Guide 98-3:2008), B¢ khéng dadm béo do — Phén 3: Hwéng dén trinh bay
d¢ khong dam bao do (GUM:1995).

TCVN ISO/IEC 17025 (ISO/IEC 17025), Yéu cu chung vé néng e cila phong thir nghiém v higu chuén.

ISO 11929, Determination of the characteristic limits (decision threshold, detection limit and limits of the
confidence interval) for measurements of ionizing radiation — Fundamentals and application (Xac dinh
céc gici han ddc tinh (ngudng quyét dinh, gioi han phat hign va giéi han cta khodng tin cdy) dbi voi
phép do birc xa ion héa — Cor s& va g dung).

3 Thuét ngir, dinh nghia va ky hidu

Trong tiéu chudn ndy 4p dung cac thuét ngt, dinh nghTa va ky higu trong TCVN 7870-10 (ISO 80000-10)
va cac thuat ngr sau:

3.1 Thujt ngir va dinh nghia

3.1.1

Dung dich chuin dwgc chirng nhén (certified reference solution)

Dung dich c6 néng dd da biét c6 thé truy nguyén dén dung dich chuén so cip hoic thir cip da duec
ching nhan v& chudn hoat 44 phéng xa.

3.1.2

Dung djch danh déu (tracer solution)

Thwdng 1a chét chudn hodc chudn thir cip, nhw *®Po hosic ®°Po, dwgc ding d& x4c dinh hidu suét
phéan tich héa hoc.

3.1.3

Chuén kiém soat chét lweng (quality control standard)

Ngudn phéng xa duwgc diung d& chirng minh thiét bi do dwoc dung c6 Gam bao chirc nding lam viéc
n&m trong gi&i han da dinh hay khong.

CHU THICH:  Kidm soat chét lwgng thirrng dwoc tién hanh béng phép do thudrng xuyén d6i voi mot ngudn
phéng xa phit herp véi TCVN 9945-1 (ISO 7870-1)", TCVYN 9945-2 (1SO 7870-2)2 va ISO 78719,

3.2 Ky higu, dinh nghia va dom vi

A Hoat dd ctia chat danh dau dugce bd sung Bq

¢, Néng 86 hoat d6 ciia °Po BqL™'
c, Nguwdng quyét dinh BqL™’
¢t Gidi han phét hién BqL™’
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oL Gi&i han trén va dwéi cha khodng tin ¢y BqL™
A'vA
R, Hiéu suét hoa hoc 1
Rr Téng hiéu suét 1
n Téc 36 dém phdng nén trong viing quan tam clia *°Po s
Tor Téc dd dém phéng nén trong viing quan tAm ctia ch4t danh d4u s’
7, Téc 36 dém tdng mAu trong viing quan tam cia *°Po s
r Téc 48 dém tdng miu trong viing quan tam clia chét danh déu s?
t, Thei gian dém phéng nén s
: Thai gian dém méu s
£
U Do khong dam bdo md rong duge tinh bing U= ku(c,) v6i k=1,2,... BqL™
ulc,) D% khéng dam bao chudn clia két qua phép do ban déu BqL™
14 Thé tich phdn miu thir I
£ Hiéu suit dém 1
4 Nguyénly
4.1 Khai quét

Sau khi 14y mau, mau thir duge xir Iy d& c6 dugc mét 1ép ling dong r&t mdng poloni trén dra kim loai,
cho phép do bang phuong phap phd alpha.

29pg c6 thoi gian ban ra bing 138,376 d £ 0,002 d (xem Tai liéu tham khao [11]).

M3u cin dugc phan tich cang som cang tét dé cho thdy ndng @6 hoat 46 trong ngay ldy mau. Néu thei
gian tir khi ldy m3u dén khi do I3 dai, thi ¢in hiéu chinh ndng d§ hoat 46 do dwrgc va khi d6 cin biét
néng dd hoat @ ctia 2'°Pb va 2'°Bi clia miu @& didu chinh ndng d8 hoat 3 *'°Po trong ngay lay méu.
42 Xirly

Cac bude chinh clia vide xt Iy méu 1a:

-~ Locnéu can;

—  Axit héa bang axit clohydric @m ddc hoc axit nitric va bd sung mét dung dich danh déu poloni
(**Po hogc **Po).

CHU THICH:  Bang vi poloni 2Po (phét birc xa alpha 5,11 MeV) hogic *Po (phét birc xa alpha 4,88 MeV) cb thé
due ding lam chét danh ddu vi gay nhidu v&i 2°Po (phét birc xa alpha 5,31 MeV) 1a nhd d8i véi nhimg ngudn hién
thi d6 phan gidi tét (< 50 keV FWHM); 2*Po dugc wa ding hon, nhung cb thé chép nhan “*Po.

— Thém tac nhén khir (vi dy axit ascobic);

- T léng dong mét I&p méng 1én trén dia kim loai.
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Phép do ndng dd hoat @0 cling nhw xac dinh higu suét tng dwgc tién hanh bang phd alpha.

4.3 Nguyén ly cia phwong phap phé alpha

Lé&p mdng lang dong I8n trén dTa kim loai cho phép phét hign hat alpha. Twong tac clia cac hat alpha
v&i detector tao ra dong dién thay adi (45 chéch) i 1& véi néng liong clia cac hat.

Cac xung dién tao ra bdi cac detector dwrgc khuéch dai, va hign thj nhir mét phd nang Ivgng nheyr bo
chuyén 83i tin hidu tromg ty-sé (analogue-digital), may phan tich da kénh, va bd xir ty may tinh. Phd hién
thi cho phép nhan phong xa ¢ trong ngudn duge nhan biét va thng sé dém cho phép xac dinh ndng %
hoat @ clia m3u thir, ¢6 tinh dén toc o &m phéng nén varhozc méu tring va hidu suét tdng.

Phép thir trdng can dugc tién hanh véi cling cac loai thudc thir, nhung thay miu nwde bang nwée phi hop
v&i TCVN 4851 (ISO 3696), loal 3 d3 dugre st dung tredre 36 6é chudn bj thubc thir khong c6 chat danh dau.

D& dam bao tinh ning chip nhan dugc clia hé théng detector, ¢in do ngudn chudn kidm so4t chat lrong.

Hiéu suét héa hoc cia phép do 2'°Po dwgc xac dinh bang cach bd sung chét danh déu phéng xa. Higu
suét tdng |a san pham cla hiéu suit hbéa hoc va higu suét phat hign.

5 Thuéde thir va thiét bj

5.1 Thubc thir

Trong qua trinh x{r Iy héa hoc va 1am sadh' dia kim loai, chi sir dung thubc thir dat cAp phén tich da
duwrgre ¢ong nhén. Chi st dung thubc thir véi ndng dd 2'°Po khong thé do dwgc.

5.1.1 Nwée, phi hop véi TCVN 4851 (ISO 3696), loai 3.
5.1.2 Dung djch danh diu

Dung dich danh déu 2®Po (T4 = 1058,5 ngay 0,7 ngay) hodc *®Po (T:» = 37 300 ngay 1 800 ngay)
da biét hoat d6; chuan thém vao dugc didu chinh theo ndng dd hoat d6 clia 2'°Po dy kién trong méu
thir (Tai liu tham khao [12] [13]).

Khi st dung 2®Po, siz phan ra clia 2°Po cin phai dwgc xem xét phil hep véi thong tin dugc dua ra
trén gidy chirng nhan hiéu chun.

CHU THICH: Chu ky bén ra cla *®Po va @ khéng dam bdo ciia 2°Po thuéng dugc ding 12 + 25 % thay cho
4,8 % tuan theo céc cudc khdo st gln day (Tai liéu tham khao [14]).

5.1.3 Axit clohydric dam dic, 37 % theo khéi ligng, hodic axit nitric dam déc.

5.1.4 Axit clohydric lodng ho#c axit nitric loang, G& didu chinh pH tai theri didém bt dau xir ly.
5.1.5 Axit ascoblc ho3c hydroxylamin clohydric

5.1.6 Etanol

5.2 V3tliéu chuén bjva xir ly
8
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V4t liéu chudn bj phai phi hgp v6i phuong phap vén hanh degce diung (Didu 7).

5.2.1 Thiét bj phéng thir nghiém tidu chudn, bao gdm ca vét liéu loc, bép dién, pH met hodc gidy pH.
5.2.2 Céan phan tich chinh xac

5.2.3 May khudy

5.2.4 Thiét bj chudn bj iing dong I&p méng

5.2.5 Bia kim loai, lam bing kim logi che phép l&ng dong poloni (vi dy thép khéng gl loai 304 L], bac,
niken ho#c kim loai khac ¢b ddc tinh nay.

5.3 Thiét bj do phé alpha

Viéc dém phd alpha c6 thé dugce tién hanh bing cach si dyng budng dém ion héa ké 6 hoic detector
b&n din méng.

Thiét bi do phd cin cé man hinh hién thj phé.

6 LAy miu va xir ly miu
Diéu quan trong la phong thir nghiém nhan dwgc méu thlr cang sém cang tét.

Tién hanh Iy mau, xi¥ Iy v3 bao quan nhu quy dinh theo TCVN 6663-1 (ISO 5667-1) va TCVN 6663-3
(ISO 5667-3).

7 X ly héa hoce va qué trinh lang dong

7.1 Yéu ciu chung

Thé tich méu thir c6 thé thay d3i; thé tich théng thueng ndim trong khodng tir 150 mL d&n 2000 mL.
Khi cin, miu thi¥ co thé dwoc loc qua cdi loc xp co 18 0,45 um (nén diing dung cy loc mét Hn).
Axit héa dich loc, bt hon nén dung axit clohydric loang (5.1.4) d& dam bao pH cia mu thir thdp hon 1,5.

Cén thye hién tat ca cac bién phap phong ngira hep Iy trong qua trinh x(r Iy va luu gitr m3u thir gé
tranh sy nhiém ban ho#c phan hly.

Cén tién hanh kiém tra xac nhan vé& sy nhiém ban thude thir va cac nhiém bén con lai trong thiét bj phan
tich phai thdp hon giéi han phat hign clta phan tich va phai I8p thanh tai liéu (phan tich mau tring).

Phan tich phai duoc thire hién trong ti hat.

CHU THICH: Néu ding phan mAu thir co thé tich Ién, hodic néu tién hanh nghién ctru d3c bidt, c6 thd cin lam

gidu so bd trdre bedre dAu tidn ctia xir Iy héa hoc, vi du ¢b thé thém Fe®® @8 cung két tiia Fe(OH)s. Néu qué trinh
ciing két tlia duwrgre st dung, thé tich ca miu phan tich ¢6 thé Ién hon va gidi han phét hién s gidm cing 1 (8,
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7.2 Xir ly héa hoe

LAy mdt thé tich nhd ¥ tir mAu ther, vi dy 500 mL.

Piéu chinh pH bing axit clohydric d4m d3c hoac axit nitric (5.1.3) 6& gidm pH xubng dwéi 1,5. Thém
mdt lwgng da biét dung dich Ganh ddu (5.1.2) dé c6 thé xac dinh hiéu suét héa hoc khdng tao ra @
khéng d&m bao phép thir I&n va tranh nhiém ban thiét bj phang the nghiém. Ly twdng thi °Po va cac
pic clia cac dung dich danh déu c6 @6 I6n nhw nhau (myc dich Iy twdng 1a thu dwgc sb ‘dém trong
khodng tir 400 @én 10000 trong pic dung dich danh d4u).

O giai doan nay, bwéc 1am giau [1am khd bing bay hoi va bd sung axit clohydric lodng (5.1.4)] c6 thd
dugc tién hanh bing qua trinh bay hoi cham & nhiét do thAp hon 80 °C (82 tranh th4t thoat Po) dén
khd kiét va sau d6, thém, vi dy 20 mL HCI 6 mol/L.

Didu chinh thé tich clia dung dich dén khoang 100 mL bing nuéc (5.1.1).

Néng ¢ cubi cing clia HCI ndm trong khoang tir 0,1 mol/lL dén 3 mol/L va nén théng nhét sz dung
ndng d6 nhu nhau & duy tri @ 13p lai. Thé tich cudi cung c6 thé thay ddi tir 50 mL @én 100 mL.

7.3 Lam sach dia

Bia phai dugc 1am sach k§ dé loai bd I6p Iing dong clia cac tap chét hiru co, vi dy ding etanol; cling
c6 th& c&n phai loai bd Iép c3n oxit trén b& mat bang axit clohydric losng.

CHU THICH: Trong tnrrng herp dia lam béing bac khéng dwgc bao vé, cn oxit va sunphua trén b& mét c6 thé
duqe logi bd bing cach danh béng hosc rira bing dung dich amoni long.

Tréang dfa bing nuéc.
7.4 Phaling dong

Chuyén dung dich vao thiét bj I&ng dong (Phy luc A) va thém diw tac nhan khir, vi dy 0,1 g axit ascobic
hodgc hydroxylamin clohydric (5.1.5).

Trong giai doan ling dong, d7a kim loai 1am xtc tac cho qua trinh khir ploni tir Po™ hodc Po*? vé& poloni
kim loai. Viéc bd sung tac nhan khir trong dung dich s& ngén ngira qua trinh oxy hoéa lai (va do vay
ngan ngira qua trinh hda tan lai) clia poloni a4 I&ng dong trén dia clia bét ky chét oxy héa ndo ¢b thé
c6 trong dung dich, v dy Fe™,

Dung méay khudy ty ddng khudy dung dich lién tyc trong toan bd giai doan I&ng dong.

Béng Irc khir Po™ hoic Po*? v& poloni kim loai xdy ra cham & nhiét d6 phong. Téc @ léng dong cb thd
dugc ddy nhanh bing cch gia nhiét dung dich dén t6i Ga 90 °C, dam bao dung dich ludn tiép xdc voi
dra kim loai, khéng 6 nhidu bot khi. Do véy, nén gilr 86 axit clia dung dich th&p & gidm thét thoat do
bay hoi. Giai doan nay phai du dai d& hiéu suét lang dong tét va chu ky thong thirdng dwrgc hoan thanh
trong véng 3 h.

Thém cén thén axit ascobic vi ching ¢6 thé gay nhiu vé&i dung dich do phd. Lwgng can thém tly thudce
vao legng Fe cb trong mAu, d3c biét khi str dung phurong phap ciing két tia Fe(OH)s.
10
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Khi két thuc, poloni léng dong thanh ngudn méng trén dia. Ria dia bing nudc (5.1.1) va dgi cho dén
khi dTa khé tneére khi do bing phwong phap phd alpha.

Tuy thude vao thiét bj Idng dong dugc diing (vi dy treo dTa trong dung dich), didu quan trong 12 chi 14y
I&p 1&ng dong trén mdt méit clia dfa. Boc mdt mét dfa bing dai bang néu cin.

8 Do phd alpha

8.1 Khai quat

Thei gian @&m tity thude vao muyc tiéu chit lrgng clia sb lidu, 46 khdng dam bao va gidi han phat hién
cin dat duoc.

8.2 Kidm soat chit lwgng

Phai do ngudn kiém soét chét luvgng thiét bi (xem 3.1.3) @& kiém tra x&c nhan xem thiét bi do ¢6 dam
bao tinh ndng nay trong gi&¢i han da dinh hay chuwra (xem Tai liéu tham khao [10]).

M&t ngudn méng #9?%Py c6 thé duge ding cho myc dich ndy cling nhu d& wéc tinh hidu suét phéat
hién; phat xa alpha ndm trong viing nang luong tir 5,10 MeV dén 5,20 MeV, va khdng c¢6 phan ra dang
ké trong khodng th&i gian 1am viéc cla ngudn. '

Hiéu sudt héa hoc clia qua trinh c6 thd dugc tinh theo Cang thire (1):
R.= %r_ ' (1)

Xem 3.2 v& céc dinh nghfa clia c4c ky hiéu. N6i chung, hidu suét héa hoc thu dwge I6n hon 90 %.

— Téc dd dém phéng nén clia timg detector dugce xac dinh v&i mdt ngudn hd trg tréng (dTa sach); Viec
nay kéo dai it nhat bang thei giam dém clia mét mau.

CHU THICH: Thei gian t8i vu d& do ngudn phdng nn c6 thé bing v&i do ngudn cé hoat @9 rat thip (xem Tai
liu tham khao [12]).

— Phép phan tich miu tréng [vi dy phén tich tién hanh vé&i nwére (5.1.1) khdng chira gi4 tri 2'°Po ma cé
thé phat hién dwgc va khdng thém dung dich danh ddu (5.1.2)] cin phai dugc so sénh véi tdng gid
trj phdng nén thu drgc tir cling detetor. Gia trj nay can phai dwgce so sanh véi gia trj phdng nén do
dugc tir ngudn hd trgr tréng (dTa sach) trong viing nang lgng clia 2Po va clia chit danh diu aé
dam bao réng khdng ¢c6 sy nhidm ban thubc thir hodc thiét bj phong thir nghiém.

- Giati bhéng nén clia detector 12 7,. Gia trj “mAu tring” I6n hon dang k& r,chizng t ¢6 poloni trong
thuc thir va/ho#c trong thiét bj, hodc ¢6 nhidm bin chéo.

83 Po

Nguari duge do ding budng ion héa chia & hodc detector ban dan (Xem Phuy lyc B).

11
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9 Biéu thi két qua

9.1 Khai quat
Xem 3.2 v& cac djnh nghta ky hiéu dwgc dung dwéi day.

Két qua do ndng dd hoat d, tinh theo Becquerel trén lit, gén v&i 86 khdng dam bdo dugc trinh bay
trong bao céo thir nghiém. H& sé phl dbi voi 46 khéng dam bao mé rong dwgc ghi rd trong trinh bay
két qua.

Chu ¥ bidu thi két qua 1a wéc lwgng gia tri “thye” gén véi 9 khng dam bao 14 két hep clia cac 69
khdng dam bao thanh phan.

Trong tredng hop do ndng 6 hoat A nhan phéng xa biing phuong phap phd phét xa alpha, chi cén
xem xét @& khéng ddm bdo clia c4c théng sb sau Gay:

a) S6 dém tdng va phdng nén, két hgp sé dém vao pic twong Gng;

b) Khéi lreng ciia dung dich dénh diu bd sung vao (hosc thé tich clia dung dich danh déu);
¢) Hoatdd va tap chit c6 thé clia dung dich danh duy;

d) Thé tich clia miu thie.

D khong dam bao khac 1a nhd khi so sanh véi cac théng sb duwoc ligt ké tir a) dén d) va cb thé bd qua,
ngoai trir ¢6 cac ly do d& khdng loai bd ching. '

Nhirng khuyén nghj duwrdi Gay cin chi y.

Néu ®Po duge diing 1am chit danh diu G& danh gia higu suét hoa hoc, hoat 66 **Po cin dwgc higu chinh
v& xac suét phan ra 99,52 % + 0,04 % va theo thdi gian ban ra va khodng thdi gian phén ré thire té clia
chiing. Nén kiém tra xAc nhan 4 khdng dam bao gén v&i thdi gian bén ra cla **Po khéng dén Gén 4o
chéch dang ké trong két qua.

Néu lrgng chét danh dau dugc thém vao miu bang phwong phép thé tich, cin biét hoat A6 theo thé
tich chinh x4c clia dung dich d4nh d4u. Né&n sir dung phwrong phép trong lrong 38 bd sung legng chét
danh déu.

Néu biét c6 2'%Pb, tinh toan hoat 46 tai ngay chufin mAu c6 thé I3 pheee tap. Néu vige 1ang dong **°Po
va phép do khdng dugc tién hanh ngay, thi hoat @ *'°Pb va/hosic 2'°Bi cling ¢in phai dugc do dé& cb
s hiéu chinh phi hep.

9.2 Hiéu suét téng

Hiéu suét tdng dugc tinh tir higu suét hoa hoc va higu suét dém.

Hiéu suét hda hoc c6 thé dwge xem nhir 13 mot thdng sb kiém so4t chat lvgng.

Hiéu suét tdng, R, dugc tinh tir phd mau theo Cong thirc (2):

12
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R-r i (r‘r ;’o‘r) (2)

Xem 3.2 v& c4c dinh nghfa clia c&c ky hiéu. Hiéu chinh phan ra khdng dugc dua vao Cdng thic (2),
nhung c6 thé dwge xem xét ndu can.

9.3 Néng dg hoat dd ctia *°Po trong méiu

Trong tAt ca cong thirc, thv gian dém duwoc Iy 14 bing nhau déi véi phép do mAu va phép do phéng nén.
Nang d9 hoat d3 ciia #°Po clia méu, tinh bang becquerel trén Iit tai ngay do, duwc tinh theo Cong thire (3):

cn = (;,‘;;’) =l =rw @)

Trong d6:

1
w=——
VR,

Chu ¥ c4c leeu y sau day khi ¢An hiéu chinh.

Néu *®*Po hozc *°Po dugc dung lam chét danh dAu, thi viéc hidu chinh do tap chét 1a can thiét chi khi
c6 cong bd clia nha cung c4p hodic nhirng quy dinh khac da cb.

Thiee hién hidu chinh sy phan rd cha ndng 8 hoat 48 "°Po néu cin, vi dy dbi vai thoi gian dém rét dai
ho#ic mdt s cham tré tir thei diém ma dén theri didm dém.

9.4 Do khdng dim bio két hep

Theo TCVN 9595-3 (ISO/IEC Guide 98-3) [13], 4 khéng dam bdo két hgp C, c6 thé dugc tinh theo
Céng thire (4):

uley) =Wl )+ () e whi () =J#(:—‘+:—“]+ci ua(w) @)

£ 0
Trong d6 d9 khéng dam bao clia théi gian dém cob thé bd qua va dd khdng dam bao chuln cla
w, u_ (w)ydugec tinh theo Céng thire (5):
(W) = w3, (Re) + uly (V) ®)
3%} khéngj dam bdo chudn tvong déi cia R,, u2 (R;)duwgce tinh theo Cong thirc (6):

(rr/t)+ (e /) +ut (4)

)
(rr —71)

ul (Re )=up (e — 1oy )+ uly(4)= ®

13
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Trong d6 u?,(4 ) bao gdm tét 3 @9 khéng dam bao do c6 lién quan @én hoat d6 ciia chat danh dAu,

nghta 14 lién quan dén dung dich chudn, viéc chuén bj dung dich danh d4u, va viéc bd sung dung dich
danh dau vao méu;

DA tinh gioi han dc tinh, can tinh 7#(Z, )(xem ISO 11929) nghia Ia 4 khdng dam bao két hop clia c, 4
ham sb ciia gi4 trj thyc clia né, theo Céng thirc (7):

#(@E,) = sz[w + ;’ﬂ-] +222, (W) M)

4 0

9.5 Ngwdng quyét djnh

Ngudng quyét dinh, c*a tinh bing becquerel trén Iit, thu dugc tir Céng thirc (7) véi &, =0 (Xem
ISO 11929):

. ~ r
=k, u(0)=k,4w‘:—°+t—° (8)
E (1]

Trong dé o = 0,05 vd&i ki = 1,65, gid tri thurdng duge chon mac dinh.

9.6 Gi&i han phat hién

Gi¢i han phét hign c; tinh béng becquerel trén (it, dwgc tinh theo Cdng thire (9):

¢

Flw+r) » 2
ch =ch +k 4ii(ch)=c} +k,_ﬂJw2[M+t—°]+c: w2, (W) (9)
£ 1]

Gi&i han phat hign c6 thé dwec tinh bang cach gidi Cong thirc (8) voi ch hodc don gidn hon bing
cach I3p lai phép x8p xi ¢ = 2c; v&i gié tri bat dAu cho vé phai clia Céng thire (9)

Thu dugcce) v&i ko= k1p=k

o =M (10)
A1k ui(w)

Gia tri @ = #=0,05 va do d6 k 1= k 15 = 1,65 thweng dwere chon méc dinh.

9.7 Giéi han tin cay

Gidi han dudi, ¢y, va giéi han trén, ¢}, clia khodng tin c4y dwoc tinh theo Céng thire (11) va (12)
(xem ISO 11929):

ex=cp=ku (c,): p=u{1—-—?2:) (11)
14
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ch=cy+ku (cA); q=l——°2£ (12)

Trong d6:

¢
=) —“]
[“(CA)
® 12 ham phan bd clia phan bé chudn chudn héa va 1-y I1a xac suét ma gié tr thye clia ¢, ndm trong

khodng tin céy.
Dt = 1néu ¢, 24 u(c,). Trong tredng hep nay:

cx =C, ikl—rrz“(‘i\) (13)
Gia tri y= 0,05 vé&i ki_,2= 1,96 thuding dwge chon méc dinh.

10 Bao cao thir nghiém

Béo c4o thir nghiém phai tuén thi cac qui dinh cia TCVN ISO/IEC 17025. Béo céo thir phdi bao gdm
cac thdng tin sau:

a) Phwong phéap thir d& &p dyng, vién dén tiéu chudn nay;
b) T4t ca cac thong tin cin thiét @& nhan biét diy di mau;
¢) Céc don vj dé biéu thj két qua;

d) Ngay chudn ndng dd hoat 8 2°Po — néu ngay chudn khdng phai ngay lAng dong, thi cn phdi xem xét
trang thai can béing gitra #°Po,*°Pb va 2°Bi cin phai dwgc dwa vao d& hiéu chinh ndng dd hoat d6;

e) Kétquathr, c, +u(c,) hodc c, +U, voigia tri k cb lién ddi.
C6 thé dwa ra cac thdng tin bd sung nhu:
f) Xéacsuét, e, 8 va (1-7);
g) Ngudng quyét dinh va gidi han phéat hién;
h) Ngay léng dong va ngay do;
i) Tuy thudc vao yéu cdu cla khach hang, c6 nhirng cach khac nhau dé thé hién két qua:
1) Néu ndng d6 hoat 49, c, , dugc so sanh v&i ngudng quyét dinh (xem ISO 11929) thi két qua
clia phép do c&n phai thd hign 1a < ¢, néu két qua thip hon hosic bang ngudng quyét dinh;
2) Néu ndng dd hoat d9 phéng xa, ¢, , dugrc so sénh véi giGi han phét hién, két qua clia phép do can
phai thé hién < ¢! néu két qua thdp hon hodic bang giéi han phat hién.
CHUTHICH: Chayrdng U=ku(cy) v&ik=1hodc 2.
Theo TCVN ISO/IEC 17025, ¢ thé cung c4p thdng tin b sung, vi dy chi tiét Iy miu (ngay....).
15
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Phu luc A
(Tham khao)

Vi du v& ngin lang dong

CHU DAN:

1 Dungdijch
2 May khufy
3 Diakim loai

Hinh A1 — H@ théng lang dong & nhi§t d§ phong
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CHU DAN:
1 Pfakim loai
2 Dung djch
3 Nhigtké

Hinh A.2 - Hé théng ¥ing dong & nhiét 4 cao
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PhulucB
(Tham khao)

Vi du phé

8
3

20

10

%WA////// 'y ;
2

//////7///////1; P
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o Y L -
4600 4 800 § 000 5600
EfkeV

:
2

CHU DAN:
n S6 aém
E Nang lwgng

Hinh B.1 - Vi dy v& phd thu dwgc bang detector kiéu ban din v&l “*Po Iam chét danh déu
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28pg
20p, 210pg
; ; ;
g g
o o
N A AP B PP B
4800 4900 5000 5100 5200 5300 5400
ElkeV
CHU DAN:
y Cuwéng a6
E Néng lwgng

Hinh B.2 - Vi dy vé phé thu dwec bing detector kidu budng ké 6 v&i **Po lam chét danh ddu
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