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TCVN 6830:2016

L&i néi dau
TCVN 6830:2016 thay thé TCVN 6830:2001 (ISO 9698:1989).

TCVN 6830:2016 hoan toan twong dwong véi 1SO 9698:2010.

TCVN 6830:2016 do Ban ky thuat tiéu chuan quéc gia TCVN/TC 147
Chét luong nuéce bién soan, Téng cuc Tiéu chudn Do ludng Chét
lwong dé nghi, B6 Khoa hoc va Céng nghé cong bé.
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L&i gi@i thiéu

Triti trong mdi trrdng c6 c3 tir ngudn géc tyw nhién va nhan tao. tir k&t qua clia cac wu thir v khi hat
nhén, phét thai tlr cc cong trinh hat nhan va viéc tng dung va xir Iy ddng vi, mét legng teong déi 1én
triti dwgre phét thai vao mai tridmg. Mic di hé sb lidu phéng xa lidn quan dén triti 1a thp, nhung vide
quan tric ndng a9 hoat @ triti trong mdi trirdrng 12 cén thiét dd theo dbi viéc lvu chuydn ching trong
thay quyén va sinh quyén.



TIEUCHUAN QUOC GIA TCVN 6830:2016

Chat lwgng nwéc - Xac dinh néng do hoat dd triti - Phwong
phap dém nhap nhay léng

Water quality - Determination of tritium activity concentration - Liquid scintillation counting method

CANH BAO - Tiéu chudn ndy khéng @b cép t&i mol vin dd an toan lién quan dén ngudi st
dyng. Trich nhigm cla ngudl sir dyng 13 phal thiét I§p thye hanh vé an toan, bio ddm sirc’
khée phil hgp vé&i céc qui djnh cla quée gia.

QUAN TRONG ~ Chi nhirng nhan vién di qua dio tgo thich hgp mé&i duwge phép tién hinh
phép thir theo tiéu chudn nay.

1 Pham vi 4p dyng

Tidu chudn nay qui dinh cac didu kidn cho phép xac dinh ndng 40 hoat @9 triti trong mdu nudrc moi
trding hodic nwéc ¢b triti ([*H]H;0) bing phuong phap d8m nhép nhéy 1dng.

Vidc lya chon quy trinh phén tich, hodic cb hodic khdng ¢6 qué trinh chung cit miu nuwéc truéc khi xac
dlnh, tity thudc vao myc dich clia phép do va d3c tinh ctia mAu (xem Tai ligu tham khao [1], [2], [3)).

Do trye tidp miu nwée thd sir dung phurong phéap d8m nhép nhay 1dng phai xem xét dén sy xuét hién
tidm An clia cac nhan phong xa phét beta khac. D& tranh nhidu gdy béi cdc nhan phéng xa nay khi
ching dugc phat hign, vidc dinh lugng triti s& duoc tién hanh sau khi xir Iy m3u bling chung cét (xem
Tai lidu tham khao [4), [5], [6], [7]). Ba quy trinh chung ct dugc trinh bay trong Phy lyc B, Phy lyc D va
Phy lyc E.

Phurong phap ndy khong ap dyng d phan tich triti lién két hGu co, phép xac dinh ndy can thém céc
qué trinh x7 ly héa hoc (nhu qué trinh oxi hoa hoic aét). '

Véi cac didu kion k§ thut phi hep, gi6i han phat hién c6 thé 18n dén 1 Bq L. Ndng 9 hoat d triti
dudi 10° Bq L™ c6 thd dugce xac dinh ma khdng cin pha loang miu. Buéc 1am gidu miu tnrée cb thd
1am gidm dang k& giéi han phat hién (xem Tai lidu tham khao [8], [9]).

2 Tai ligu vién din

Céc tal 1¢u vidn din sau rdt cAn thiét cho viéc 4p dung tidu chudn nay. DI véi cac tai ligu vign din
ghl nim cdng bd thi 4p dyng phién bén dugc néu. Béi véi cac tai ligu vién din khong ghl ném cong
bé thi 4p dyng phién ban m&i nhit, bao gdm ca céc sira @di, bd sung (néu cob).
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TCVN 6663-1 (ISO 5667-1), Chét lugng nutre — LAy méu ~ Phén 1: Hudmg dén thiét ké va kyrndar y mau.
TCVN 6663-3 (ISO 5667-3), Chét yong nude — LAy mdu. Phén 3: Hirdmg dén bdo quan va xi Iy miu.

TCVN 6165:2009 (ISO/NEC Guide 99:2007), Tir vimng qubc té vé do lrdmg hge — Khéi niém, thudt ngtp
chung va co ban (VIM).

TCVN 7870-10 (ISO 80000-10), Dai igong va don vj — Phén 10: Nguyén tir va vat ly hat nhén.

TCVN 9595-3:2012 (ISO/IEC ‘Guide 98-3:2008), D¢ khoéng dadm béo do — Phén 3: Huéng din trinh bay
a8 khéng dam bao do (GUM:1995).

TCVN ISONEC 17025 (ISO/EC 17025), Yéu cAu chung vé néng e ciia phdng thiz nghiém va higu chuén.
ISO 5667-14, Water q&aﬁty — Sampiing ~ Part 14: Guidance on quality assurance of environment water

sampling and handing (Chét lwong nutc — Ly mau — Phén 14: Hwdng dén dam bédo chét luong idy
méu va x& ly méu nudc).

3 Ky hiéu, dinh nghia va don vj

Trong tiéu chudn nay, 4p dung céc ky hig¢u, dinh nghfa va don vi dugc néu trong TCVN 7870-10
(ISO 80000-10}), TCVN 9595-3 (ISO/IEC Guide 98-3) va TCVN 6165 (ISONEC Guide 99) va cac ky hidu,
dinh nghta va dom vj sau:

Prmax Nang lugng cye dal clia phét xa beta, tinh bing kild electronvon

Thé tich m&u thir, tinh béng Iit

khéi lugng mau thr, tinh bing kilogam
Tl trong cUa mduy, tinh bing gam trén iit

Néng d% hoat 49, tinh bing becquerel trén lit
a Hoat d9 trén don vi khéi lugng, tinh bing becquerel trén kilogam

Hoat @4 ctia ngudn hiéu chun, tinh bang becquerel
i Thai gian dém phdng nén, tinh bing gidy

t, Thei gian dém miu, tinh blng gidy

A Thei gian dém clia m3u higu chuln, tinh bing gidy

n S8 1an I3p lal

T Téc a9 dém phdng nén trong I4n ip iai i, tinh bing nghich d&o gidy
f Tdc a) aém phdng nén @i v&i i 14n 13p lai, tinh bing nghich dao gidy
5 Téc d9 aém mau trong iAn nhéc lai i, tinh béing nghich dio gidy

r " Téc a6 dém mau adi voi i thn 13p lai, tinh biing nghich d3o gidy

r. Téc d§ dém mdu higu chudn, tinh bing nghich ddo gisy

£ Hiéu suét phét hign
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& Hidu suét do dugc dbi véi timg dung dich chuén lam viéc d8 xay dyng duwdng hidu (mg dép tét
fa Hé sb dap tét
ulc,) DO khdng dam bdo chudn clia két qua phép do, tinh biing becquerel trén lit

U DY khéng dam bdo m& rdng, durgc tinh bing U = ku(c,) véi k =1,2,... , tinh bing
becquerel ftén lit

¢, Ngu&ng quyét dinh, tinh bing becquerel trén it

¢! Gi¢i han phét hién, tinh bdng becquerel trén |it
. Gidi han trén va dudi clia khoang tin cdy, tinh bang becquerel trén It
4 Nguyén ly

Phan mAu thir dwgc trdn véi hdn hop chdt nhdp nhéy trong lo dém dé thu dugc mdt mél treédng ddng
nhét. Electron do triti phét truydn nang lwgng clia chiing vao mdi tredng nhip nhéy. Céc phén tir dugc
kich thich bdi quéa trinh nay tré& lai trang th4i ndn clia ching béng c4ch phét ra photon va dugc phat
hién b&ng detector quang hoc.

Céc xung dién dugc phét ra bdi cac detector quang hoc dugc khubeh dal, sép xép (a8 loal bd cac sy
ki&n nglu nhién) va dugc phan tich bing hé théng dién ttr va phan mé&m phan tich dix lidu. Tée 45 dém
chia cac xung dién ndy cho phép xac dinh hoat dd ciia phén mau thir, sau d6 higu chinh vé& tée 9 aém
phong nén va higu sudt phat hién.

Dé xac dinh tdc a9 dém phong nén, chuén bj mAu tréing theo cach trong ty nhir déi v&i phan miu thir.
M3u tring dwgc chuln bj khi st dyng nweérc chudn ¢c6 sdn voi hoat a9 thdp nhét, ddi khi duge goi 1a
“nuére chét”.

Hidu suét phat hién duge xac dinh véi mdt mAu chudn triti (ngudn hidu chudn), hodic mdt dung dich pha losing
ctia chudn ndy bing nuréc diing cho miu tréng, duge do trong ciing didu kién nhu dbi véi phdn mau thir.

CAn phai thda man cac didu kién sau day dbi véi miu tréing, phin miu thir va ngudn hidu chuén:

cung loai lo dém;

ciing céu hinh hinh hoc nap miu;

ciing t s& gitra phn miu th& vé&i hdn hop chét nhdp nhay;

&n dinh nhiét 39 cla thiét bj phat hién;
bao g&m gia tri clia thdng s& chi thi hiéu (rng dap tit k& ca trong dudng chudn.

YJUAN TRONG — Hi$u chinh higu ing dip tit: Néu két qua do bj tic dgng béi cic Gidu kign adc
trung cta higu (rng djp tit héa hoc, nén thidt I3p mdt dudng cong vd higu img d3p tit ndy.
Didu quan trong 14 la chon tic nhan dp tit héa hoc phi hop aéi véi loai higu img dap tat nghi
ng& cé trong miu.
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CHU THICH: Bé&i v&i mBu c6 hoat d¢ 16n va higu (ng ddp tit Iém, cd thé sir dung mt phurong phap ndi chudn,
nht duge md ta trong Phuy luc C.,

5 Thubc thir va thiét bj

Chi s(r dung thuéc thir cdp @ phan tich dwge cong nhan.

5.1 Thubc thor
5.1.1 Nwoc dung lam miu tring

Nuwée ding lam mau tréng-phai khdng chira cic tap chét hdn hgp dé tranh hidu tng tit dan, tap chat
vé hoat d8 phéng xa (xem Tai lidu tham khao [10]) va hoat 48 triti khéng dang k& khi so sanh vé&i hoat
ad do dugc.

Vi dy, mBu nuore 66 ndng dd hoat 89 triti thp o6 thé thu dugre tir nurée ngdm (sdu) durgre gile trong chal thily
tinh borosilicat, d& & noi t8i tai nhidt 4 dugc kidm soét TCVN 6663-3 (ISO 5667-3). MAu nurdre diing 1dm miu
tréng ndy cAn phdi duoc gilr cach xa khoi cic vét lidu cb chira triti (xem Didu 4, heu ¥ quan trong). Xac dinh
hoat ¢ triti {¢ = 0), clia nwéc tinh bing Bq L™ va ghi lai ngdy xac dinh (t = 0) (xem Didu 4, Chu thich).

Nén lwu git 6 lwgng nurdre ding 1am méu trding ¢6 sn va chia thanh céc lugng nhd dé s dung ngay
khi can. Tranh nhidm bén triti (vi dy tir hoi nrée trong khdng khi va tir cac ngudn triti nhw dng hd da
quang va sdc ky khi) hodc cac loai hoat dd phéng xa khac.

Vi hoat 49 tré nén dang ké khi gia trj hoat d6 khoang 1 Bq L™, nén cAn sir dung nwrére 1am méu trdng 08
dam béo “khéng c6” triti. Hoat d@ triti trong nuréc diing lam miu trdng co thé xac dinh dugc bing cach
lam gidu, sau d6 do bang phirong phap dém nhép nhay I6ng hodc do *He theo phwrong phap phd khéi
legng. Tét hon nén str dung nurdre dimg lam mAu triing véi hoat 8 triti nhd hon 0,6 Bq L™,

Khi thé tich nweére ding iam méu tréing dG I&n, vi dy tir 10 L dén 20 L, va dwoc day kin, hoat dd triti sé
dn dinh dwgc trong nhidu nam, méic di nén xac dinh fai hoat 49 triti dinh kY, vi dy hang nam.

5.1.2 Dung dich ngudn hiéu chuin

D4 tranh nhifm bin chéo, & mot noi riéng bigt cach xa dja diém phan tich triti, can va cho vao binh
dinh mure (vi dy 100 mL) mét figng cin thiét dung dich chudn triti @am dac (*HJH;0) sao cho ndng a6
hoat d3 triti s& tao ra s dém a0 16n dé dat dugc db khong dam bao do theo ydu cu sau khi pha loéng
v&i nwrdc ding 1am mau tring va lic ddu. Tinh ndng d hoat @3 triti clia dung dich hiéu chuén ngudn
{t = 0). Ghi ngay chuén bj dung dich chuln nay (¢ = 0).

Néng d6 hoat a¢ triti cia dung dich hiéu chudn ngudn & theri didm ¢ khi thye hién do cac miu phai
duwrgre hidu chinh cho sy phan ri phéng xa.

5.1.3 Dung djch chét nhdp nhiy

Han hop chat nhip nhéy dugce chon theo déc tinh clia mAu duwgc phan tich va theo tinh ndng cla thiét
bj phat hién (xem Tai lidéu tham khdo [11]).

8
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Nén s dung h8n hop chét nhdp nhay va nudc, dic bist dbi vai phép do nuéc moi trudmg thong
thudng.
Pac tinh cla hdn hep chét nhip nhay nay phai cho phép hdn hop dugc ddng nhit va 8n dinh.
Khi do tryrc tiép nurére thd c6 chira cac hat lo iirng, nén sir dung hdin hop chét nhap nhay c6 thd cho
h&n hgp dang gel.
Nén:
- Bao quan noi tdi, a4c bigt ngay trirére khi st dyng tranh anh sang m3t trdi chjéu trec tidp hosc anh

s&ng huynh quang dé& ngan ngira sy nhidu phat quang.

- Tuén tha chc didu kign béo quén do nha cung cép hdn hep chét nhdp nhdy quy dinh.

H&n hop (hdn hop chét nhdp nhay va miu thir) phdi duge théi bd nher 12 chit thai hda hoc va iy thude
vao hoat d0, c6 thd yéu cdu thai bd nhw 13 chét thai phéng xa.

5.1.4 Téc nhin djp tit

Cic chét sau day 1a vi dy v& tac nhan dap tét hoa hoc: axit nitric, axeton, hop chét clo htru co,
nitrometan.

CHU THICH: M0t sé tac nhan dap tht gay ddc hodc nguy hidm.

5.2 Thiét bj, dyng cy

Thiét bj phdng thir nghlém, nhu pipet va ¢an, phai d3m bdo d& dat dwgc myc tidu chét lvgng sb lidu
cAn thiét, cling nhu vidc dinh lwgng d8 khdng ddm bdo clia phép do.

CHU THICH: Ki&m soét lugng h8n hop chét nhip nhay léng durgre sir dyng trong chudn b ngudn 14 cin thiét 6
dat dugc chét lugng sb iigu nhit quan.

5.21 May dém nhip nhay I6ng

Tét nhét nén sir dyng mdy dém nhép nhay 1dng c6 bd phén chuydn miu ty ddng. Nén van hanh &
nhiét 4 khong thay adi theo hudng dén cla nha san xuét. Tuy thudc vao gidi han phat hién cin dat,
b thé cin may dém nhép nhay 16ng c6 cAu hinh mirc thip. Phwong phép qui dinh trong tidu chudn
nay lién quan dén cac logi may dém nhip nhay moi tredng 1dng durgc sir dyng rdng réi véi cac lo chira
dugc khodng 20 mL. Khi sir dyng cac Ig khac voi cac may dém thich hgp, thi phal cai bién phuong
phép 43 md ta.

5.2.2 Lo dém

Cb nhidu loai l¢ chira dung dich chit nhép nhay, dugc sén xuit bing céac vit ligu'khac nhau. Phin I6n
1a.lp duge 1am béng thiy tinh va polyetylen. Lo thiy tinh cho phép nhin dugc bing mét thudng méi
trudrng nhdp nhay; nhung bj dnh hudng phong nén vén co do sip c6 mat cla “°K. Tuy nhién, mdt sb
dung moi hiru co trong hdn hgp chit nhdp nhay khuéch tan qua polyetylen, 1am gia ting syt phén hiy
hén hep.
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Céc loai lo khac gbm co:
- Lo thly tinh cd mcrc“Kmép, séoéﬁnh hwrdmg phidng né&n thdp hon so v&i ko thiy tinh “thdng thurdmg”;

- Débi voi viéc xéac dinh ndng 60 triti rét thép, sir dung lp polytetrafluoroetylen (PTFE) hodic nén sir dung o
polyetylen o6 thanh phia trong tréng 16p PTFE. Sy khuéch tin dung mdi hiru co qua PTFE s chdm hon
qua polyetylen. Sir dung téc kp nay ¢6i véri thei gian dém dai va do ndng d9 hoat dd thép.

N6i chung, nén sir dyng cac ky mdt in. Néu lp dugre sir dung lai, cAn 4p dyung quy trinh BAm sach higu qua.

D48 tranh nhidu phat quang, nén bao quén cac lo dém & noi ti va tranh anh sang mét tréi chiéu tryc
tiép hodc 4nh sang huynh quang, d3c biét 1A ngay truéc khi st dyng.

Céc dung dich chét nhip nhay n&n toluen c6 thé lam blén dang polyetylen va do @6 khdng sir dyng cac
1o dém bing polyetylen @8 dung. Sy khuyéch tan céc dung mdi h(ru co vao va qua thanh polyetylen
cling 14 mdt han ché Ién clia cac kp béng polyetylen.

6 i.éy mau va bao quan miu

6.1 Liy miu
Didu kién 14y miu phis hgp véi TCVN 6663-1 (ISO 5667-1).

Khéng nén axit héa miu vi hiéu (rng dép tét héa hoc cao do axit, va cac triti tidm 4n trong axit, nhw quy
dinh trong TCVN 6663-3 (ISO 5667-3).

Phong thir nghiém nhén dugc miu dai dién d& trong hdp chira khdng bj thay ddi trong qué trinh vén
chuydn hosic bdo quan. Nén st dung binh thily tinh va nap ddy ching dén mirc téi da @8 gidm thidu
viéc trao dbi triti véri 49 Am khéng khl.

Ddi v&i phép do hoat @9 mac thép, didu quan trong 13 phai trinh mei sy tiép xic clia mau véi khdng
khi trong qué trinh 4y miu.

6.2 Bdo quan miu

Néu cin, miu phai durge bao quan phi hop vl TCVN 6663-3 (ISO 5667-3). N&u thdi gian bdo quan
vurgt qua nhu quy dinh trong TCVN 6663-3 (ISO 5667-3), nén bao quén méu trong binh thly tinh.

7 Céhch tién hanh

7.1 Chuén bj miu
7.1.1 Quy trinh tryec tiép

Do m3u thir ndi chung dwgc thye hién trén nurée thd khdng loai bd chét rén I Iimg. Néu do hoat dd
méu d4 lgc hosic a4 ly tAm, can phai loai bd chét rén 1& Iiing cang sém cang 16t ngay sau khl Ay miu
(xem TCVN 6663-3 (ISO 5667-3)).

10
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7.1.2 Chung cét

Vi dy quy trinh chung c4t dugc dua ra trong Phy lyc B, D VA E.

Quy trinh chung cét cAn phai tranh cAt phan doan ddng vi (xem Tai lidu tham khao [12]).

Viéc chung cét hodic xir Iy héa Iy miu nwéc Ia khdng phi hgp véi phép do d8ng thoi triti va “C.

7.2 Chudn b] ngudn do
Pua lugng miu thi 45 biét va h8n hep chit nhdp nhay vao lo dém.
Sau khi 33y ndp lo dém, can phai I4c k§ a8 h8n hop durge ddng nhit.

Nhan dang lg phai dudrc viét trén nép lo. Théi gian bao quan tiy thudc vao hdn hop ch&t nhip nhay, b
bén clia h8n hop va dic tinh clla m3u. Nén tién hanh phép do ngay khi higu img huynh quang hoic
tinh dién c6 thd b qua, vi dy sau 12 h.

D4 gidm higu trng phét quang, céc thao tic ndi trén nén dugc thye hién trong &nh séng mé (16t nhét 13
a&nh s&ng tir ngudn sQi dbt hodic 4nh séng dd). Tranh 4nh séng tryc 1idp clia mat trdi hodic nh séng
huynh quang.

7.3 Quy trinh dém

Didu kién do (thdi gian do, m3u trdng, b ligng chu ky hodc Kip lai) dugye quyét dinh tly theo 6 khong
d3m bao va gidi han phat hién cin dat.

7.3.1 Kiém soat va higu chuin

Kidm soét théng k& h@ thdng phat hidn phai dugc giam st bing cach do phong ndn chudn va ngudn
chudn thich hgp, thudng do nha cung cép thiét bj cung cép, vi dy phi hop v&i TCVN 7076
(ISO 8258)",

Do miu trdng dugec tién hanh treée mdi phan tich hoic mdi loat o mAu trong didu kign dai dién cla
tirng kidu phép do (Didu 4).

Higu suét phét hign dugce xac dinh véi mdt m3u chuln triti I6ng (ngudn hidu chudn), hodic mdt m3u pha
lozing m&u chudin biing nwdc ding cho miu thir tréing, do trong didu kign gidng nhir ddi véi phin miu thr.

St dyng phép do trye tiép, cAn thiét 13p drong cong higu (rng dép tit cho timg logi nwdc cin do.
Puéng cong higu (rng dap tat chl dung a8i véi:

- mdt loai thiét bj do d4 cho;
- mdt loai hdn hep chét nhdp nhéy @3 cho;
~~ i s gitra h8n hop chit nhdp nhay véi miu thir d3 cho.

Thiét 1ap dudng cong hidu (g dap tat v&i moét dy dung dich chudn lam vide (vi dy 10), c6 hidu irng
d4p tit khac nhau. N&n cia dung djch chuén 1am viéc dal dién cho ndn cla miu dugc do (cung chét

"
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nh&p nhay 16ng, cling ff s& ch4t nhAp nhay I6ng-m&u thir). Cac dung dich chudn lam viéc cé thd duec
chudn bj nhu sau:

Lay mdt lwgng tuong ty dung dich chudn triti 42 dwgc chimg nh4n viéo timg lo; hoat dd ctia dung
dich chudn dugce chirng nhdn phai du lon dé t1 s8 38m xac dinh duwgc voi 80 chum thdng ké da biét,
th4m chi trong trwdrng hegp hiéu g dép tét manh;

- Dung dich chudn dwoc chuln bj bing cch thém nuéc chudn cho dén khi dat dugc thé tich cla
méu thir;

~ HBn hep chét nhdp nhay duwge thém vao dé thu dugec ti sé mong mubn;

- It nhét mét dung dich chudn lam viéc s dung s& nhu vdy; trong dung dich chuin 1am viée khéc,
tang lugng tac nhan higu ng dap tit dwrgc thém vao d& md phéng hidu (rng dap tit gap phai trong
miu dwoe do.

Budmg cong hiéu img d4p tht lién quan g, va thong sé dép tht clia thiét bj durge sl dung 48 xae dinh £; nhw sau:

£

f, =_.s-1 (1)
7.3.2 Pildukign do

Phéng dém duwgc ding phal phi hop véi thiét bj do va mirc hoat 35 ctia miu.

Phép do dugc thye hién sir dyung clva sd ning lugng & gitra ngwdmg phat hién nhidu va e clia triti
(18,6 keV). N&n chon dd rdng clia clra 58 nang lugng A& thi vu héa hé sb (ngs‘, )

Kidm tra xac nhén viéc khdng c6 nhan phéng xa khac bing cach kiém tra tc d9 dém trong ving nang
lrgng Idm hon ndng Irgng Smax clia triti.

Dé kiém tra xac nhan phan bé thdng k& cla sb ligu dém, nén sdp xép sé dém theo 13p lai: mAu diu tign
dirge dém médt vai 1an theo hang (s IAn 13p lai), sau d6 miu thir hai durge dém theo cach tuong ty, va
tiép tuc nhu thé.

Bbi vé&i phép do hoat @ thép, nén chia phan An ddm theo vong: 14t cd miu durge ddm mat IAn, sau d6
bét dAu dém abi véi vong th hai va tiép tyc nhu thé.

Cach sip xép thori gian dém nay cho phép phat hign hiéu (mg nhidu ngAu nhién hodc higu ng nhidu
khdng bén (phét quang, tinh dién) ma céc thit bi do khong thé higu chinh ty ddng dugc. Bidu ndy cho
phép bat ky nhimg nhidu loan ndo, xay ra cham trd hodc theo chu ky (Vi du luan phidn dam va ngay)
lién quan dén mdi trwdrng clia thiét bj do cling cAn phai dugc xem xét.

7.3.3_KIém soat nhidu
7.3.3.1 Nhidu do phat quang

Sy g8y nhidu nghiém trong cac phép xac dinh triti c6 thé xust hign do qua trinh phat quang, vi dy phat
quang bang phén tmg hoé hoc, 1an quang, phét quang do ma sat va do tinh dién. Nén ding may dém
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nhdp nhay c6 thd nhén biét cac sy ¢cb photon don nay va thiét bj LSC hién nay tham chi ¢6 thé higu
chinh ty a9ng céc nhidu nay. Trong tredng hop khdng c6 may higu chinh ty ddng, triti duge do ddng
théi voi phép do khac, kénh B c6 ngudmg do duéi gidng nhee phép do kénh A, nhing ngudng trén
duoc didu chinh sao cho hidu suét @&m triti 13 bing khodng hai phan ba hi¢u suét a8m triti cia kénh A.

Khi khdng c6 hién tugpg nhidu phat quang, thi tinh todn cén cho hogt @9 triti tuyét abi gidng nhau trong
mAu ¢4 v6i hai kénh do A va B, sir dyng c4c hidu suét phil hgp ddi véi tirng kénh do.

Khi c6 qua nhidu phét qu.ang thi tinh toén cin cho hoat d§ phéng xa & kénh B cao hon & kénh A, do
céc photon don tring nhau ng&u nhién ma thiét bj khong thd phan biét dugc véi cac xung photon kép
triti; c4c xung nay ndmgan ngwdmng dwrdl va do d6 kénh A va kénh B ghi nhén lai v&i cing higu suét
aém. Sy xult hién cac diém Igch nhau nhur thé s& géy nhidu phat quang va nén loai bé céac sb ligu do.

7.3.32 Py éndjnh cua thiét bj

M&i 1An do, cAn didu chinh cac kénh do A va B, nén kidm tra viéc duy trl c4c thiét 13p bing cach do 1an

lugt hai k 5 khdng cb higu (g dép tit dugc ddy kin, mdt ko dyng dung dich chuln triti va mot lo
dng miu tring. DY trdl clia thiét bj khdi vj tri ban ddu s& d8 dang phét hign dugce. Bi véi cac myc
dich kidm tra, nén sir dyng cac bidu 33 kidm tra (xem TCVN 7076 (ISO 8258).

8 Bidu thj két qua

8.1 Khéi quat

Trong tredng hgp d3ic bidt clia phép do nhan phéng xa bing dung dich chét nhdp nhay I18ng, chi 46
khong dam bdo so cdp clia cac théng sb sau day dugc gi lai:

~ S6 ddm clia mAu va miu thir tréng;

- Hidu suét phat hién trong cira sb ning lrong cin xem xét déi véi mot thong sb chi thi hiu ng dép
t4t 43 cho;

~ Thé tich ho3ic khéi luvgng miu thir,

D3 khdng dam bdo khdc cé thé bd qua trong phép tinh xép xi d4u tién (thd tich ho¥c khéi lvgng dung
dich chat nhép nhay 16ng, thdi glan dém,...).

Céc ky higu khong qui dinh & Didu 3, xem Phy lyc A,
8.2 Tinhndng dd hoat ad
Ndng @9 hoat 8% miu clia cic nhan phéng xa cb trong méu duge tinh theo Céng thire (2):

r,=rn 1
€; =—'-V—°-;Z=(r‘—ro)-w (2)
Trong d6: w= 1 _ v s=0"0
U Ve o f, A
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i F . : i
rgVArodugctinh nhwsau: r, =3 £ va r =ZHi c6 xem xét 3&n s& I14n 13p lai gibng nhw adi véi
n n

mau va phéng ndn.
Tinh 69 khong dam bao két hep theo Cong thire (3):

u(c,)= Jw’ lmr”(rs )+ u? (;a_)]+ e2-ul{w)= J(w’ !m)—(rs 1t +1, 14, J+c2 ul (w) 3)

w2 (w) =l (6)+ el (V) + () @
Va &) khong dam bao chuln tugng 881 clia s66i vor timg gié tj higu (mg dap tt dugrc tinh theo Cdng thire (5

ub(e)=unls —r;)+ui.(A)='(rs Itg+ry [, )(r =1, F +upy(4) ()
Xem xét trong trurdmg hgp r, cling nhur rg tr mdt phép do don 8.

u2,(4,) bao gdm tAt ca dd khdng 8am bao do cb lién quan aén ngudn higu chudn, nghia & dd
khBng dam bao clia dung dich chudn va chudn bj ngudn higu chudn;

uZ,(f,) phu thudc vao mé hinh toan hoc duoc dung 68 Iam khép véi dudmg higu mg dap it

P4 tinh gi¢i han d3c tinh, cin tinh #(Z, )(xem ISO 11929) nghta & d§ khong dam bao chuén clia cs 1
- ham sb cla gié tri thye clia n, theo Céng thirc (6):

HE,) =0 ImE, I wr )t 41y 11, [+ 67 uly(w) ©6)

CHU THICH: Né&u khéi lrong dugre diing thay cho thé tich, thl khéi lugng ciia mBu thiz, m, duge bidu th| bing
kilogam. Thyc hién cac phép tinh trung gian béng cac cdng thirc twong tyr. Hoat tinh ¢ thé dugec bidu thi theo
hoat 4 trén don vi khl lwgng (m thay cho ¥ trong cdng thirc & trén).

8.3 Ngwémg quyét djnh

Nguéng quyét dinh, ¢*, dwrgce tinh theo Céng thire (6) véi &, =0 (Xem ISO 11929):

c*y =k 8(0)= kg -wJlr /n)-{l7e, +1/1, ) Y]
ot = 0,05 vai k1, = 1,65 thurirng durgc chen mac dinh.

8.4 Gi&i han phat hién

Gidi han phat hién ¢} duoc tinh theo Céng thire (8) (xem ISO 11929):

-~ ' - b . i) L * . 2 ¥ n 2
Cy=cy +kl-ﬁ gfcy)=c, 4-*[_‘ J(w !n)-LA(.-’wd»ro)Hg-broHo +c‘ -uml(w) (8)

£=0,05 v&i kip= 1,65 thudmg duge chon mic dinh.
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Gi&i han phat hién c6 thd dwoc tinh bang céch gidi Céng thiee (8) ddi véi ¢ holic, dom gidn hon, bang
c4ch I13p lai véi phép x4p xiban ddu ¢ =2,
Khi 14y a = B thi ko= ki = k va gidi Cong thirc (8) dwgc Cong thirc (9):
o _2ci+ K whnegg

TPy ) ®

8.5 Gi6i han khodng tin cdy

Gi6i han duwéi, c,” , vatrén, ¢,”, dugc tinh str dyng Cong thive (10) va (11) (xem ISO 11929):

ci=c,~kulc,); p=afl-y/2) (10)
¢ =covku (e, g=1-(ay/2) (1)
Trong d6:

o= ¢y | u(y)] véi @1 ham phan bd chudn cia phan phéi chudn chuén héa.

1-y 12 xac suét ca khodng tin cdy cla phép do;

o=1 néu ca = 4 u(ca).
Trong trwong hop nay:

caci=Cithyn-u e (12)
7= 0,05 va ky_p= 1,86 thuwdng dwgre chon miéc dinh.

8.6 Tinh sir dyng hoat @9 trén dom v| khél lvgng

C6 thé tinh ndng dd hoat A9 bing cach nhan hoat d6 trén don vi khdi luong véi tl trong khdi lwgng o
tinh theo gam trén lit, nhwr sau:

st e P ey, e el o
im0’ e f, (r‘ n)w va v m10°s- f, )
“il(w)=“i&(3)+“i1(m)+“;1(l’)+“:e:(fq) (14)

D3 khdng ddm bao, gidi han dic tinh va gi¢i han cta khodng tin ciy ¢é thé duoc tinh st dyng céing
thirc & trén [COng thirc (3), (7), (8) va (8)] véi Cong thirc (13) va (14).

9 Béo cao thir nghiém

B4o c4o thir nghiém phai tuan tha céc qul dinh clia TCVN ISO/IEC 17025. Bo céo thir phdi bao agdm
cac thdng tin sau:
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a) Vién dan tiu chun nay (TCVN 6830:2016 (SO 9698:2010)) véi phwong phép xir Iy mAu s bd cb
ho#ic khong cb chung cAt; -

b) Nhén dang méu;
c) Cac don vj aé bidu thj két qua;
d) Kétqua thir, ¢, +ulc,) hodic EJ U, v&igid tri kc6 lign déi.
C6 thd dua ra cac thong tin bd sung nhu:
e) Xacsult, ,p va (1-y);
f) Nguong quyét dinh va giéi han phat hién;
g) Tuy thudc vao yéu cAu cla khach hang, ¢6 nhirng cach khac nhau a2 thé hign két qua:
- Néu ndng @0 hoat @5 phong xa, c,, dwge so sanh véi nguimg quyét dinh (xem ISO 11929) thi két
qua clia phép do cin phai thd hign 12 < ¢, nbu két qua thip hon hojic bdng ngueng quyét dinh;
- Néu ndng d9 hoat a6 phong xa, ¢, dugc so sanh véi gidi han phat hién, két qua clia phép do

can phai thd hign < ¢’ néu két qua thdp hon hogic biing giti han phat hien. Néu giéi han phat

hién I&n hon gia tri hwéng dén, thi phéi 13p thanh tai ligu 1 phuong phap do khdng pht hop véi
muyc dich clia phép do.

h) D& cap moi thdng tin lién quan c6 thé anh hudng va/hodic 88 gidi thich két qua.
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Phulyc A

(Tham khao)

(Png dung 86 hoc

Bang A.1 dwa ra cic gia tri thong sb cho ba truromg hep ndng 49 hoat do. Bang nay ¢b thé sir dyng G&
ki&m dinh vidc tinh toén clia cac cdng thire khac nhau. S6 1an Eip Iai, n, dwgc cho =1.

Bang A.1
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Ky higu Pon vi c,<e, o, <e <y c,>ch
N, -, 210 225 390
! s 3600 3600 3600
r, s 0,0583 0,0625 0,1083
N, = 180 180 180
t, .S 3600 3600 3600
r s 0,050 0,050 0,050
v L 0,010 0,010 0,010

u(¥) v L 0,0025 0,0025 0,0025
£ - 025 0,25 0,25
u, () - 0,035 0,035 0,035
o, By % 5 5 5
w L 400 400 400
u, (W) - 0,252 0,252 0,252
@ = 0,9220 0,9742 0,9998
p = 0,8989 0,9499 0,9749
g - 0,9770 0,9756 0,9750 -
k, - 1,275 1,644 1,957
k, = 1,994 1,971 1,960
c, Bq L™ 3,33 5,00 23,33
u(e,) Bql"’ 2,35 2,57 6.46
c, Bq L 3,47 3,47 3,47
c BqL"’ 8,74 8,74 8,74
ol BqlL’ 0,34 0,78 10,69
< BqlL" 8,02 10,06 36,00

N, va N, 13 sb xung aém dugc twong img di véi mau va phdng nén.

Vi dy, ham 6 @é tinh & k,, k, trong Exel” [a:
© = NORMSDIST [u(c,/c,)]:
k, = NORMSINV (p);

k, = NORMSINV (g).

¥ Microsoft Excel 12 mdt vi dy v& san phim c6 ban s8n. Thong tin ndy dwgc dwra ra chi tao thuan Igi cho nqudi sir dyng tidu
chuin ndy ma khong phdi 12 &n djnh cia tiéu chuln v& san phim nay.
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Phulyc B
(Tham khao)

Chwng cit miu thé tich lém

B.1 Nguyén ly

M3u c6 thé tich tir 100’ mL dén 500 mL dugc coi nhur & méu thé tich 1én. Truréc khi chieng cit miu
nuéc, oxy hda va thém tac nhan kidm héa phi hop d& phén hity chét hiru co va chuyén i6t thanh iodin.
Phan miu nhd churng cét sau d6 duge hdn hop voi dung dich chit nhdp nhay trong lo dém (xem Tai
liéu tham khdo [14]).

CHU THICH: Phan Iém céc hop chét gay nhidu 1am dap t4t qua trinh nhdp nhdy, nim lal trong ciin chung cét
cling véi cac nhan phéng xa gay nhiu (i8t phong xa, cacbon 14, xézi 137,...).

B.2 Thuéc thir va thiét bj

Trong qué trinh phan tich, chi sir dung thuéc thir cAp 39 phan tich dugc céng nhan.

B.2.1 Thuéc thir
D4 voi mol trréing oxl héa/kiém st dung mot trong cac chét sau day dwrgc néu trong B.2.1.1.

B.2.1.1 Natri thlosunphat, khan, Na;S.0,, va natrl cachonat, khan Na,CO, hoéc kall pemanganat,
KMnO, va natrl hydroxyt NaOH.

Natri hydroxyt phdi khdng c6 triti.

B.2.1.2 Dung djch chuén tritl

B.2.1.3 Dung dich chit nhép nhay

B.2.1.4 Nuwéc diung lam miu tring.
B.2,1.5 Hat sllicacbonat hoéc hat thiy tinh.

B.2.2 Thiét b}, dyng cy
St dyng thiét b] phong thir nghiém théng thurdmg va:
B.2.2.1 H{ théng lam mét, bao gdm
~ B&1am mét quay (5 °C)
~ Binh Dewar phi hgp v&i binh thu nhén.
B.2.2.2 H} théng gla nhigt, bao gdm
~ B gia nhiét, phd hop voi binh chung cit;
- May sy cAmtay.
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B.2.2.3 Thiét bj chumg cét, bao gdm cac thanh phén sau:

B.2.2.3.1 Binh chwng cét, c6 dung tich 500 mL.

B.2.2.3.2 Biubin tée

B.2.2.3.3 Cdt chung cét, chidu dai 40 cm

B.2.2.3.4 Byngungty

B.2.2.3.5 B chuyén dbi, loai cong

Thiét bj phai duge séy trirée khi st dyng.

B.2.2.3.6 Chai lam bang thugrr tinh borosilicat ho#ic polyetylen, ¢6 dung tich 100 mL.

B.3 Chung cit

D3t mAu thr trong thiét b chirng cit. Thém mdt lrgng tac nhan oxy héa dé chuyén iét thanh idtdin va
tac nhan kidm A 9 1am kidm héa miu. Thém cac hat sir x8p hodc kim cirong nhan tao hojc thiy tinh
@& tao thuan 1¢i cho dung dich ddng nhét va tranh s6i manh,

Lép thiét b churng cAt va bit du qué trinh chung cét.

Churng cét, gan bd ph3n chung cit dAu tién, va thu ldy khodng nira phdn doan glCra vao chai sach va
* khé. Loai bd phéin con lai trong binh chung cét.

B.3.1 Chuin b| miu

Cho mau thr (100 mL 3én 250 mL) vao binh chung cét.

Néu quan st thdy chat lo Iimg, c6 thé loai b chiing bing céach igc.

T4t ca cac vat lidu ding phai dugc sy kho.

Khéng durgre axit hda m&u ban dAu va phai luu gilr trong binh thiy tinh kin,

B.3.1.1 Oxy héa méi trréng kidm

Thém thude thir cin thidt 38 thu dugc mai tnrdng ddy dli cho qué trinh oxy héa. C6 thé sir dung cac
chét sau:

a) 6,1 g kali pemanganat va 0,5 g nafri hydroxyt: hoic
b) 0,25 g natrl thiosunphat va 0,50 natri cacbonat.

CHU THICH: Néu khong tham cac thudc thr & trén, cac chét hiru co varhodc cac ddng vi d& bay hoi ¢ trong
m3u ¢6 thd anh hudmg dén két qua.

B.3.1.2 Ddng nhit héa

Thém hat sz x8p ho#c kim cuong nhan tao hodc thiy tinh d& tao thuan lgi cho qua trinh 8dng nhét va
trinh d& sdi manh,
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B3.2 Ganbd

Nhang mililit nuéc cét ddu tién (10 % dén 30 % phan mAu thir ban diu) co thé duwoc gitr lai d& kidm tra
adng vi néu can.

B.3.3 Thumiu

Thu phdn gitra (khodng 50 % cia phin miu thir ban dAu) va thu th tich cdn lai trong binh d& kiém tra
sau cing. :

B.3.4 Klém soat

Phai kidm soét gia trj pH.ho#ic 3 din cia phin chung cét & gira. Gia trj pH phal trung hda va a9 din
thdp hom 100 pS cm®. Phai thyc hign lai qué trinh chimg cAt khi didu kién pH hosc d6 d&n ndy khong
thdéa man.

Méu da chung cAt phdi dugc luu it trong binh chira bding thiy tinh, kin khi va t&t nhit bao quan trong
td kanh va phdng téi.

B4 Do

Cé4c bude do dugc tién hanh nhumé ta & 7.2 va 7.3.
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PhyluycC
{Tham khéo)

Phwong phép ndl chudn

C.1 Nguyénly

Mot dung dich tiéu chudn tritl ¢6 thd dugc thém vao miu. Phurong phap ndy dwgc khuyén nghj déi véi
mAu cb gla tri hda hoc va/hodic dap tit mAu séc cao a8 danh gia higu suét dém.

C.2 Chuén bj miu

Béi véi timg mu nudre, cho vao hai ko d8m, tét nhét 13 thige hign trong 4nh sang md, hai chai dém, thé tich ¥,
tinh bang mililit (xem chd thich) dung dich ch&t nhdp nhay sau d6 cho mdt thd tich miu 6 ¥'= 20 - ¥, tinh
bing mililit. Nhan dang riéng r& hai lp d&m, vi dy N va S. Ding pipet (vi dy 100 pL), thém luegng da biét
dung dich tiéu chuén triti vao mdt trong cac io d8m nay, d4nh déu S. Hoat 48 dugc thém vao dugce goi
1a A. Theo cach turong tir, cho vao mét sé lugng phit hep lo d@8m phéng nén, nhir qui trinh dém yéu
cdu, mét thé tich dung dich chét nhdp nhay ¥, tinh bing mililit, sau @6 cho mdt thé tich nuére dung
1am mau tring, ¥, = 20 — ¥4, tinh bing mililit. Sai s6 tdng clia tirng dung dich dugc thém nhé hon hodic
bdng 1 %. Banh ddu 18n ndp cla cac ko ddm nay, vi dy bling cach ghi rd Ny, Sy, Nz, Sz, Ns, Sa... Lic k§
c4c 1o dém va lam @dng nhét hén hep, vi du nhur diing may lac.

Thire hién cac thao thc nhir ndu & trén trong &nh sang mé (tét nhét 1a 4nh sang tir ngudn sgi dét hodc
&nh sang dd). Tranh 4nh sang mét troi chiéu tryc tidp hodc huynh quang vl ¢6 thé g4y nhidu bdi phat
quang trong mdt sé mé lo dém.

Ddi v&i cac phép xac dinh kidm tra thong thwéng cac miu gibng nhau, cb thd ¢6 sy khac nhau chat It
trong higu sut dém giCra cac m&u. Trong trrdng hop nay, chdp nhan @8 xé4c dinh hidu suét dém trung
binh tir dung dich chudn ndi dugc thém vao hai dén ba mdu ciia nhém hodc sir dyng hidu suét kg thust
ngoai chuén.

Nén sir dung ndi chudn khi ding ko dém béng polyetylen. Khi sir dung k§ thut ngoai chudn trong céc lo dém
béng polyetylen o6 thé xut hién nhidu v1 tc 3% dém ciia ngoai chudn hay ddi theo thvi gian, do that thoat cic
thénh phan clia dung dich chét nhép nhay khuéch tan vao thanh ko 88m. Nhing anh huémg nay nhd hon
déng k8 & nhigt a9 thAp (t 4 °C dén 10 °C) so v&i & nhiét 86 cao (tir 20 °C @én 25°C).

CHU THICH: Duéi cac didu kign dém téi wu, nhidu dung dich chét nhip nhéy o6 thé két hop dén khoang 50 %
nuére, trong tredrng hop ndy ¥y = 10 mL.

C.3 Quy trinh dém

Sau khi lc (xem 7.2), dung khan 4m lau c4c lo @dm d& khéng sét lai chit ling ndo nhim loai bé hét sy
tich tinh dién; tir 46 trd di, tranh mgi tiép xGc véi cac phdn anh sang truydn qua cla cAc Io dém,
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Dt cac 1o dém theo thir ty cb dinh trong may dém nhép nhdy nhir sau: I¢ phéng nén, miu 1, miu 1 ¢6
bd sung dung dich chuln ndi, m&u 1, phdng nén, miu 2, v.v.. '

Bém cac Ip trong thdi gian da dinh bdng cach s dyng mdt hodic nhidu kénh do hodc dbi véi cac lo
dwoe bd sung dung dich chudn ndi th d&m dén khi dat dwgc sb dém da dinh trrde.

Thevi gian dém thudng 100 min trén mot lo 14 du. Vidc dém hang loat ig trong cac khodng thevi gian dém
I3p ki ngén thi tét hon 12 dém trong mét théi gian dai, vi dy thay cho mdt IAn d&m dai 100 min bing nZm Ian
dém, m&i 1An 20 min; a4 thyc hign duoc cin o6 thiét bj da mAu ty déng. Phurong phép nay giip cho vide
kiém soat t8t hon @0 8n dinh clia cac méu va gidm khd naing d8m sai khdng phét hién dugc.

Trudrc khi 3ém nén cén béing céc lo dém trong mdy dém nhdp nhay 16ng 8 phi hgp véi 4nh séng va
nhigt 49, v dy nhr 38 qua d&m, do vy gidm dugc kha nang nhidu phat quang xuét hign trong qua
trinh dém.

C.4 Bidu th két qua

Céng thirc tdng quét dirge st dyng c6 tinh dén higu sudt dém dugc tinh theo Cong thize (C.1):

n—r
A

&=

(C.1)

Trong d6:
r 12 tbc 69 aém clia mAu c6 bd sung dung dich chudn ndi, tinh bing sé xung tran gidy (s);
ro latdc ad aém ctia mAu khdng c6 bd sung dung dich chun ngi, tinh bing s6 xung trén gidy (s);
As 12 hoat 4 Awge thém vao.
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Phylyc D
(Tham khao)
Chwng cét miu c6 thé tich nhé
D.1 Nguyén ly

M3u c6 thé tich nhd hon 100 mL duge coi nhr mu tha tich nhd. Chirng cét khd 14 d& dang hon dé cb
th& nhan bidt miu nudc cé thd tich nhd. Hé théng gin nhu kin s& tranh dwgc cic phan doan ddng Vi
phéng xa. TAt ¢ céc thiét bj chwng cit, k& ca cac hat phai dugc sdy triede khi sir dung (100 °C).

Néu cin, cb thé sir dyng Mn;»canxl cacbonat khd a2 trung hda nuéc tredc khi chung cét.
N&u cin, thém natri thiosunphat hoc pemanganat mAu nuéc a8 oxy héa kidm héa mAu va chung cét.

CHU THICH: Hop chét gay nhidu chinh, 1am d4p tét qua trinh nhép nhéy vin con trong du lugng khd clia qué
trinh chung cét ciing véi nhan phéng xa gdy nhiu (i6t phong xa, cacbon 14, x82 137,...).

D.2 Thuéc thir va thiét bj

Trong qué trinh phan tich, ¢hi sir dung thuéc thtr cip 4 phan tich dugc cdng nhan.

D.2.1 Thudc thir
D.2.1.1 Canxi cacbonat, khd, CaCO;.

D.2.1.2 Natri thiosunphat, khan, Na.S,0s, va natri cachonat, khan, Na,CO,, ho3c kali pemanganat,
KMnO, va natri hydroxyt (NaOH).

Natri hydroxyt phai khdng ¢ triti.

D.2.1.3 Dung djch chuln lam vi§c triti
D.2.1.4 Dung djch chit nhip nhiy
D.2.1.5 Nwé&c dong d& dung [am miu tréng
D.2.1.6 Hat cacbon hoc hat thuy tinh.

D.2.2 Thiét bj

Str dyng thiét b} phong thir nghiém thdng thudmg va cac thiét bj nhe sau:
D.2.2.1 Hg théng lam mét, bao gbm

- B&1am méat quay (5 °C)

- Bin; Dewar phti hgp véi binh nhan.

D.2.2.2 H¢ théng gia nhidt, bao gbm

- B gia nhiét, phis hgp véi binh chung cét;
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- May sy cAm tay.
D.2.2.3 ThKt b| chung cit, sdy khd trréc khi dung, bao gdm cac thanh phin sau:
D.2.2.3.1 Binh chung cit, cb dung tich 25 mL.
D.2.2.3.2 C{t chung cit, loai Vigreux, chibu dai 15 cm.,
D.2.23.3 Binh ngu'r;g, chibu dai 10 cm.
D.2.2.3.4 B® chuydn ddl, logi cong, ¢ mdt éng.
D.2.2.3.5 Binh nh§n, c6 dung tich 25 mL, o6 nit.

D.3 Chung cét

D.4.1 Oxy héa méi tredng kiém

Thém t4c nhan cin thiét & thu dugc mél trudmg db cho qué trinh oxy héa. C6 thé sir dyng cac chit
sau day cho 10 mL miu nwéc:

a) 0,01 g kali pemanganat va 0,05 g natri hydroxyt; ho#c
b) 0,025 g natri thiosunphat va 0,050 natri cacbonat.

CHU THICH: Néu khéng tham cAc thubc thir & tran, cac chét hiru cor vamodic cac ddng vi d& bay hai ¢6 trong
m&u c6 thd dnh hudng aén két qua.

D.4.2 Trung hda

Néu pH ciia mBu nuéc 1a axit (vi dy nuée tir qua trinh dét), thém du lwgng canxi cacbonat dé thu dugc
pH trung tinh.

Ldy mgt phan mAu thir (12 g) vao binh churng cht.
Cén miu thir trong binh chung cAt. Thém hat chéng trao. Can lai 3n ntra.
Can binh nhan, cé nédp.

D.4.3 Thu miu
Can binh nh4n ¢6 ndp. Can binh churng cAt.

D.4.4 Kidm soat

DY thu hdi clia mau thir phal lén hon 85 %.

D5 Chuén bj ngudn do

Do céc phdn thdng thurdng 44 phan tich nhir phdn miu thir d8i véi phép xac dinh tryre tidp va trdn ddu
véi dung dich chit nhdp nhay, nhu mo ta trong 7.2 va 7.3.
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PhulycE
(Tham khao)
Phwrong phép sang loc déi vél ndn miu 4m
E.1 Nguyén iy

Trong mét thé tich twong ddi nhd, ting cwéng bay hoi mdt lugng nuéc nhd tir cac ndn miu khéc nhau
béng cach st dung mdt bé&p dién va lam ngung ty bing cach sir dung @4 kho.

Didu quan trong Ia dénh gi4 két qué clia quy trinh chung cit ndly bing cach phan tich dung dich chuén
da dugc ching nhan theo cach gidng nhu di véi phin miu thir.

E.2 Thuéc thir va thiét bj

E.21 Thubc thir

E.2.1.1 Téc nhén lam mét

- Dakho;

- Propan-2-ol (isopropal)

E.2.1.2 Dung djch chudn iam vi§c triti
E.2.1.3 Dung dich chit nhép nhiy

E.2.1.4 Nwéc ding dé ding 1am miu trang.

E.22 Thiéthj

Str dung thiét bj phong tht? nghiém thdng thudmg va céc thiét bj sau:

E.2.21 Tu chiét

E2.22 Bépdién

E.2.2.3 Thiét bj chung cit, sdy kho tnrdc khi sir dyng, bao gdm cac phdn sau.
E.223.1 Dia Petri, c6 nip

E.2.2.3.2 Dia thuy tinh.

E.2.23.3 Céc, vidy 600 mL.

E.3 Chung cit

E.3.1 Chuln bj
Bat bép didn va a4t & khodng 60 °C (nhiét dd clia bd mat),
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L4y mdt lwgng vira di manh d4 khd.

Chuén bj bd 84 bing c4ch cho vao 200 mL propan-2-of (cdn isopropan) va ¢4 kh ddy dén mi¢ng cla
binh dung tich 600 mL.

L&y mdt phdn m&u nhé, vi dy 14 mL tr phan mau thir 38 phan tich, va rét chiing vao dia Petri; 64y nép.

E.3.2 Tao thu kinh béng va thu nhin nwée chung cét

Dt dia Petri Ién trén bép dién va dit binh cb chira b dé 1&n phia trén clia dfa.
Khi nirére bay hoi, sé& hinh thanh mét th&u kinh bang i dwéi nép dia.

Thém a4 kho trong qua &rinh bay hoi, néu cén.

Lam bay hoi 14 mL nuéc cAn khoang 1 h 30 min.

Cubi cling ciia thao tac nay, 4y b d4 ra khéi bép, mé nép d7a, 4t mot tAm thiy tinh 18n trén va dat
chung 1&n b& mat 1am viéc.

Nhanh chéng lam tan th&u kinh bsing (khang sir dung bép gia nhigt hosic may siy), cho dén nhigt
a4 phdng.

Lam ddng nhét dung dich va do thé tich twong (mg.

E.4 Chuin bj ngudn do

Do phdn thang thudmg duwgre phan tich nhie mét phdn miu thir d8i véi phép do trye tiép (vi dy 10 ml)
va lic 8du ching v&i dung dich chit nhdp nhay, nhw dugc md ta trong 7.2 va 7.3.
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