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L&i gi6i thidu

Trong cac nguén nudc tu nhién, cac hop chét thly ngan néi chung xudt hién & néng do rat thap, nho
hon 0,1 ug/l. Ciing c6 thé & néng dd cao hon, vi du trong nudc thai cong nghiép.

Thly ngan xuat hién & dang hop chat vé cd va hitu cd. Thly ngén ciing c6 thé tich tu trong trdm tich va
bun.

Pé phan hiy hoan toan tat cd cac hop chét cla thiy ngan, can phai ¢d qua trinh thdy phan. Qua trinh
thly phan c6 thé loai bd chi khi chac chan do dugc ndng dd thly ngan ma khong can x(r Iy sd bo.

Ngudi sir dung phai cé kién thifc vé yéu cau ky thuat clia phuong phap.



TIEU CHUAN QUOC GIA TCVN 7724 : 2007

Xuat ban 14n 1

Chit lugng nudc — Xéac dinh thly ngan -
Phuong phap dung phé huynh quang nguyén tu

Water quality — Determination of mercury — Method using atomic fluorescence spectrometry

CANH BAO - Ngudi sir dung tiéu chuan nay cén phai thanh thao véi cac thuc hanh trong phong
thi nghiém théng thudng. Tiéu chuan nay khong dé cap dén moi van dé an toan lién quan dén
ngudi sir dung. Trach nhiém cta ngudi st dung Ia phai xac Iap d an toan, dam bao sirc khde va
phl hop véi cac qui dinh cla quéc gia.

QUAN TRONG - Diéu quan trong la phép thir dugc tién hanh theo tiéu chuan nay dugc thuc hién

bdi nhan vién da dugc dao tao.

1 Pham vi ap dung
Tiéu chudn nay qui dinh phuong phap xac dinh thily ngan trong nuéc uéng, nudc mat, nudc dudi dat va
nuéc mua ding quang phd huynh quang nguyén t.

CHU THICH  Tiéu chudn nay cd thé 4p dung cho nuéc thai cong nghiép va nuéc thai sinh hoat sau khi thém giai
doan pha méu trong nhirng diéu kién thich hop.

Buang chusn tuyén tinh trong khoang tir 1 ng/l d&n 100 pg/l. Thuc t&, khodng lam viéc thuang tr 10 ng/l
dén 10 ug/l.

Mau chlfa thdly ngan & néng dé cao han khoang lam viéc & trén c6 thé dudc phan tich bang cach pha
lodng mAu thich hop.

Gidi han phat hién clia phuong phap (xp.) phu thudc vao nhimg diéu kién van hanh da chon va khoang
chuan. Khi dung thudc thr tinh khiét cao, vo, c6 thé nhd han 1 ngil.

B0 1éch chudn tuong déi thudng nhd hon 5 % véi ndng dd I6n hon hai mudi 1an giéi han phat hién cla

phugng phap.

B0 nhay clia phuong phap phu thuéc vao nhimg diéu kién van hanh da chon.
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2 Tiéu chuan vién dan

Céc tai lidu vién dn sau 1a rat can thiét cho viéc &p dung tiéu chudn nay. B6i véi cac tai liéu vien dan
ghi nam ban hanh thi ap dung phién ban dudc néu. D4i vai cac tai liéu vién dan khéng ghi nam ban
hanh thi p dung phién ban méi nhat (bao gém ca slta ddi).

TCVN 4851 (1ISO 3696 ) Nudc dung dé phan tich trong phong thi nghiém — Yéu cau ky thuat va phuaong
phap thtr,

TCVN 6663-1 (ISO 5667-1) Chét lugng nudc — L&y mau. Phan 1 : Hudng dan 1ap chudng trinh Iy
mau.

TCVN 5992 (ISO 5667-2) Chat luong nudc — LAy mau — Hudng dan ky thuat 18y mau.

TCVN 5993 (ISO 5667-3) Chét luong nuéc — Lay mau - Huéng dan bao quan va x{f Iy mau.

3 Nguyén tic

Huynh quang nguyén tif 1a mét qua trinh phat xa, trong d6 nguyén tl bi kich thich do hap thu chum tia

phoéng xa dién tir. Cac nguyén tif bj kich thich sau d6 trg lai trang thai ban dau déng théi gidi phéng
nang luong du dudi dang photon. Cudng dé dong photon nay sé dugdc do.

Mét luong mAu dugc pha bang brém va brém clorua (BrCl)'#. Toan bé ca thiy ngan dugc chuyén hba
thanh thy ngan (1) va duge phan tich. Ngay trudce khi phan tich, lugng du brémua dugc loai di bang axit
ascobic (xem A.2).

Hai thdy ngan kim loai duge diéu ché tir mau da pha bang thiéc (1) clorua, réi dude théi ra khoi dung
dich b&ing mét dong khi mang argon. Hoi am tiép tuc duge dudi khoi dong khi mang va hai thdy ngan
duge do bang phd huynh quang nguyén tir (AFS). Qui trinh nay thudng dudc tu ddng hda nhd bd lay

mAu tu déng va phan mém may tinh diéu khién.
4 Cantro

Nguy co thay d8i phan (ing c6 thé xay ra trén thanh binh, d6 la qua trinh h&p thu va giai hap thdy ngan.

Hai thily ngan c6 thé khugch tan qua chét déo; can chu y hién tuong nay khi chon vat ligu lam binh
chita. Cé thé diing binh thity tinh hoac bing ch&t déo dac biét nhu FEP". Vi dy binh silicon 1a khong
phl hdp.

Can cha y hiéu (ng do tin hiéu huynh quang nguyén tir bi suy gidm. Cac khi hoa tan thudng bi dudi
trong giai doan pha mau.

Hoi nudc hoac aerosol trong ngan do huynh guang co thé gay giam tin hiéu. Hol nuéc trong dong khi
mang can phai dugc loai bd bang mang ua nudc trude khi di vao detector®™.

" EEP = perfluoro (eten-propen)
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Cac anion tao phifc manh véi thiy ngan ciing gay suy giam tin hiéu. Cac anion nay gém sulfua, idoua

va brémua. Thudc thir kali brémua — kali bromat (5.4) khong gay suy giam tin hiéu, néu dudc yéu cau.
Cac kim loai qui nhu vang, bac va platin tao hén héng véi hoi thlly ngan va do d6 co thé gay suy gidm tin
hiéu.

Céc hop chat hitu co bay hai khong gay can trd phuong phap AFSY.

5 Thudc thir va tiéu chuan

Thudc thir va nudc cé thé chira thily ngan nhu mét tap chat. D d6 nhay cao, can ding cac thudc thit
siéu tinh khiét hoac cac thudc thir cé lugng thly ngan thdp hon ndng dé thiy ngan thap nhat phan
tich dugc.

5.1 Nudc, c6 do tinh khiét dat loai 1 theo TCVN 4851 (ISO 3696) dung dé chuan bi mau va pha loang.
5.2 Dung dich kali bromat, c(KBrO,) = 0,0333 mol/l.

Hoa tan 1,39 g kali bromat trong 250 ml nudc (5.1). Kali bromat cén lam sach, néu can thi nung trong 10
qua dém & nhiét @3 250 °C + 20 °C.

Dung dich bén trong khodng mét tuan 18
5.3 Dung dich kali bromua, ¢(KBr) = 0,2 mol/l.

Hoa tan 5,95 g kali bromua trong 250 ml nuéc (5.1). Kali bromua cén lam sach, néu can thi nung trong
|6 qua dém & nhiét dd 300 °C + 20 °C.

Dung dich bén trong khoang mét thang.
5.4 Thudc thir kali bromua — kali bromat

Tron cac thé tich bang nhau dung dich kali bromat (5.2) va dung dich kali bromua (5.3). Thé tich téng
200 ml cho phép pha 100 mau.

Chuan bi trong ngay dung.

CHU THICH Dung dich géc kali bromua — bromat dung trong ng gén kin (ampul) cé ban sén trén thi truong
(xem C.1). Thudc thif nay c6 ham lugng thly ngan tap chét rat thdp.

Thudc thir hén hap nay cé thé bén tir vai ngay dén mét tudn 1. Nén kiém tra dé bén nay.

5.5 Dung dich axit L-ascobic, o(C¢H,05) = 100 g/l.

Hoa tan 10 g axit L-ascobic trong nudc (5.1) trong binh dinh mdc 100 ml ri thém nudc dén vach mic.
Dung dich nay bén trong khoang mét tuan.

5.6 Axit nitric, o(HNO,) = 1,4 g/ml.

Xem C.2.
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5.7 Axit clohydric, (HCI), o(HCI) = 120 g/kg.

Pha loang 167 ml axit clohydric tinh khiét cao w(HCI) = 360 g/kg [o(HCI)] = 1,19 g/ml] d&n 500 ml bang
nudc (5.1).

5.8 Dung dich thigc(ll) clorua, o(SnCl,.2H,0) = 20 g/.

Thém 10,0 g thiéc (Il) clorua ngam hai nuéc vao 150 ml axit clohydric (5.7). Bun dén tan. Pha loang
dén 500 ml bang nudc (5.1). D& loai hét vét thlly ngan cho suc khi argon, nita hoac khdng khi vao dung
dich vi du & t6c d6 dong 2 lit trén phat trong 15 min.

CHU THICH  Axit clohydric dung dé chudn bj dung dich nay dat cdp tinh khiét phan tich va can dudi vét thiy
ngan bang suc khi.

5.9 Thudc thirtring

Chuan bi 100 ml dung dich chira 15 ml axit clohydric (5.7) va 2 ml thudc thir kali bromua — kali bromat
(5.4). Clr 10 ml dung dich nay® thi thém 100 ul dung dich axit ascobic (5.5). Diéu quan trong la céac
thudc thlr gi6ng nhau dugc dung dé chudn bi mau va mau tiéu chuin ciing dudc ding dé chuan bi
thuéc thir trang. X ly thudc thir trAng giéng nhu mau.

CHU THICH Trong hé théng phan tich dong chay lién tuc, dung dich thudc thif trdng coi nhu nén va dudc ty
déng tru di khi tinh toan két qua. Bdi vay dung dich nay cé thé chita mét lugng thlly ngan rat nho.

5.10 Dung dich tidu chuin thiy ngan

5.10.1 Dung dich g&c thly ngan A, p(Hg) = 1 000 mg/l.
Dung dung dich tiéu chudn mua ngoai thi trudng.

Dung dich bén it nhat sau thang.

Cach khac, co thé ding dung dich g&c dugc diu ché tif hda chat siéu tinh khiét (99,99/99,999 % phén
khoi lugng tinh khiét). Hoa tan 0,1354 g thly ngan (il) clorua HgCl, trong 20 m! nuéc (5.1). Thém 5 ml

axit nitric (5.6) va pha lodng dén 100 ml.
CANH BAO - Khéng :-;a'y khd mudi vé co vi rat doc.
5.10.2 Dung dich gdc thiy ngan B, p(Hg) = 10 mg/l.

Pha‘loang 1 ml dung dich géc A (5.10.1) d&n khoang 20 ml b&ng nudc (5.1). Thém 2 mi thudc thir kali
bromua-kali bromat (5.4) va pha loang dén 100 mf bang nudc trong binh dinh mUc bosilicat.

Chuén bi dung dich trong tuan.
5.10.3 Dung dich gdc thiy ngan C, p(Hg) = 100 ug/l.

Pha lodng 1 ml dung dich géc B (5.10.2) dén 100 ml bang thudc thir trdng (5.9) trong binh dinh mic

bosilicat.
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Pha dung dich dlng trong ngay.

5.10.4 Dung dich géc thay ngan D, p(Hg) = 1 ug/.

Pha loang 1 ml dung dich géc C (5.10.3) dén 100 mi bang thudc thir trdng (5.9) trong binh dinh mitc

bosilicat.
Pha dung dich nay trudc méi day do.
5.10.5 Dung dich chuén

Chudn bj it nhat nam dung dich tiéu chudn thly ngan trai kin khoang néng do cén do bing cach pha
lodng dung dich géc D (5.10.4). Cr 100 ml dung dich tiéu chudn chita 15 ml axit clohydric (5.7) va 2 ml
thudc thir kali bromua- kali bromat (5.4) trong binh dinh mifc bosilicat. Khéng dugdc ding binh plastic
néu binh thdm hai thay ngan (0).

Chuén bi c&c dung dich nay trong ngay dung.
Thanh phan dung dich thudc thif trdng can giéng thanh phan dung dich tiéu chusn.
— Vidu, déi véi khoang néng do tir 10 ng/l d&n 100 ng/l, can thuc hién nhu sau:

Chuan bi 5 dung dich chuén cé néng d6 10 ng/l, 30 ng/l, 50 ng/l, 70 ng/l va 100 ng/l bang céch Iay
1an lugt 1 ml, 3 ml, 5 ml, 7 ml va 10 ml dung dich géc D (5.10.4) va pha loang ding d&n 100 ml bing
thudc thir trdng (5.9).

— Vi du, d6i véi khoang néng do tir 2 ng/l dén 20 ng/l, thuc hién nhu sau

Chuén bj mét dung dich g8c 100 ng/l bing cach &y 10 ml dung dich géc thily ngan D (5.10.4) réi
pha loang dung dén 100 ml bang thudc thir tréng (5.9). Pha trong ngay ding. Tif dung dich nay, pha
cac dung dich chudn cé néng dd 2 ng/l, 5 ng/l, 10 ng/l, 15 ng/l va 20 ng/l bing cach pha lodng 2 ml,
5 ml, 10 ml, 15 ml va 20 ml dung d&n 100 ml trong binh dinh mlc borosilicat bang thudc thir tring
(5.9).

5.11 Hén hgp axit nitric dé trang

Pha loéng axit nitric (5.6) bang nudc (5.1) dén thé tich gap doi.

5.12 Hén hgp kali bromua - kali bromat ding dé trang

Trong méi 100 ml dung dich nay chita 2 ml kali bromua — kali bromat (5.4) va 15 ml axit clohydric (5.7).

Chuan bj theo yéu cdu va day kin dung dich.
6 Thiét bjva dung cu
6.1 Hé thong huynh quang nguyén tir

Vidy vé sa dé hinh khdi hé thdng phan tich thily ngan tu déﬁg duac trinh by 8 phu luc B. Hé théng nay
gdm mét bod phan I8y mau tu dong (khi van hanh & ché dd tu déng), mét bd sinh dong hai lién tuc, mot
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bd tach chat 16ng trong khi, mét hé théng loai hoi §m, mét may phd huynh quang nguyén tlr, mot may
tinh diu khién va bo giao dién.

6.2 BO phan céap khi

Dung argon tinh khiét cao 99,99 % dé dam bado dé nhay cuc dai. Bo phan cip khi phai c6 van diéu
chinh hai giai doan. N&n ding bé phan lam sach khi c6 chifa than hoat tinh. Cling cé thé dung khi nitg
nhung dd nhay sé bi giam.

6.3 Loai hoi am

Hoi 8m dugc loai bang mang ua nudc, chi tiét xem & C.3. Argon ho3c nitd (6.2) cé thé diing nhung
can khé.

6.4 Dungcu

6.4.1 Khai quat

Khi phan tich thiy ngan & néng d6 rat thap can phai cha y dén su nhiém ban va mat mat. Ngudn nhiém
ban tiém &n bao gém dung cu phong thi nghiém lam sach khoéng dung cach va su nhiém ban chung
trong moi trudng phong thi nghiém. Nén lam viéc trong phong thi nghiém sach chi danh cho x{r Iy mau
chita nguyén té vét. it nhat Ia khéng khi sach. T4t ca dung cu cé thé dung lai ma cé ti€p xtc véi mau
can dudc rira sach trude khi diing. Dung cu thi nghiém can ngam trong axit nitric sach (5.11) trong 48 h
va trang ba lan bang nuéc. [Ti€p theo nén nap day dung cu bang hén hap kali bromua — kali bromat
(5.12) va dé yén trong 24 h. Thém du dung dich axit L-ascobic (5.5) dé loai brom tu do, cuéi cling trang
ba lan bang nudc]. Nhitng dung cu bang chat déo (ding mét 18n) khéng yéu cau rita dac biét, mién 13
chimg minh dugc sy nhiém ban do lugng vét thlly ngan la rat nhé trong vat liéu. Dung cu sach nén dudc
gilf trong tUi chat déo hai I6p, d€ & nai sach dén khi dung.

6.4.2 Binh mau/chira mau

Binh hep ¢ vi du bang polytetrafloeten (PTFE), perflo(eten-propen) (FEP), thiy tinh bosilicat hozc
thach anh,

6.4.3 Binh thudc thir trong may

Binh thudc thir bang thly tinh cé nép va ng dan PTFE néi v6i bom nhu déng.
6.4.4 Lo ding cho Idy mau tu dong

Dung nhimg lo nhur polystyren hoac vat liéu duge qﬁi dinh §6.4.2.

6.5 Thiét bj x(rly mau

6.5.1 Micro pipét

Hé thdng micropipet c6 kha nang Iy thé tich tf 10 wl dén 1000 wl c6 cac ddu mii khdng cé kim loai,
dung maét lan.

12
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6.5.2 Can

Can phan tich vdi o chinh xac dén + 0,1 mg ho&c can mot dia c6 d6 chinh xac dén+0,1g.

7 L3y mau va xtrly so bd

Tién hanh 1dy mau theo TCVN 6663-1 (ISO 5667-1), TCVN 5992 (ISO 5667-2) va TCVN 5993 (ISO
5667-3), dung cac binh chita mau (nhu qui dinh trong 6.4.2). Ky thuét luu gilr mau trinh bay trong
TCVN 5993 (ISO 5667-3) khong 4ap dung dudc cho ky thuat néu & tiéu chuén nay. TCVN 5993 (ISO
5667-3) dung HNO; va K,Cr,O; @@ Iuu gilt mau trong khi tiéu chudn nay dua trén budc két hgp giai
doan luu gilr va pha mau bang thudc thlr kali bromua — kali bromat.

Can dam bao rang binh 14y mau khéng chlta thlly ngan va khéng gay mét thly ngan do hdp phu hodc
khuéch tan.

Trong phuong phap nay, két hgp buéc Iuu gilr mau va pha mau dugc thuc hign ngay tai chd.

Nén 8n dinh mAu tai chd bang cach thém 15 ml axit clohydric (5.7) va 2 ml thudc thlr kali bromua — kali
bromat (5.4) cho 100 ml mau. D& yén mau it nhat 30 min. Néu mau vang clia brom tif do bién mét sau
30 min thi thém 1 ml thudc thir kali bromua — kali bromat (5.4).

CHU THICH Céach két hop luu gir v6i pha mau nay khong phi hop véi thir lién phong thi nghiém (xem EN
13506)™. Tuy vay, thuc nghiém cho th&y sé liéu vé d6 chum it nhat dat dugc nhu phu luc D da néu.

Luu y can hiéu chinh thé tich (xem 9.2).
Chuan bj thudc thir tréing (5.9) véi lugng cac thudc thir tuong (mg va phan tich gidng hét mau.
N&u luu gilt mAu, can phan tich bdy ngay sau khi 18y mau.

Cac binh chira mau @8 Iuu gilt, thu thap va x Iy mAu nén lam bang polytetrafloeten (PTFE),
perflo(eten-propen) (FEP), thily tinh bosilicat hoac thach anh (6.4.2).

Déi véi tat ca cac mAu nudc, can chudn bi thubc thlr trdng va phan tich dung dich d6. Dung cung loai
binh chlfa va lugng thudc thit nhu khi 18y mau. X& Iy dung dich trdng giéng nhu mau.

8 Chuan bi may

Lap may theo mé ta trong huéng dan clia nha san xuét. Mét vi du vé cau hinh duge néu & phu luc B.

Kigm tra 8ng dan hang ngay va thay thé néu can. Khoang cach &ng dan gilra bd phan I&y mau ty dong,
bé tao hai va detector nén gilr & me tdi thiéu.

Nap ddy thudc thir tring (5.9) va dung dich thiéc (I1) clorua (5.8).

Bat bom va dam bao riing moi dudng déu dudc bom tét & ty 6 téc dd dong khong ddi. Ty sé téc dd
dong cda thiée (I1) clorua (5.8) trén thudc thir tring/dung dich'mAu 1a quan trong va cén &n dinh.

M3 khi argon d& cung cap dong khi can. Téc do dong argon dugc dat theo huéng dan clia nha san xuat.

13
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Lua chon dd khuéch dai yéu cau cho detector huynh quang nguyén tir theo hudng dan cla nha san

xuét. Dam bao rang do khuéch dai cho detector phii hgp véi néng d thily ngan dudc xac dinh.

Déi véi mau c6 ndng do thly ngan vuct qua thang do clia khoang da cho thi phan tich lai & do nhay
thap hon hoac pha lodng mau chua pha. Néu pha lodng mau da pha thi diing dung dich pha loang 13
dung dich thudc thir tréng (5.9).

9 Cach tién hanh

9.1 Khai quat
Chay phan mém dé phan tich dinh lugng.

Trude khi do thém ngay 100 wl dung dich axit L-ascobic (5.5) cho 10 ml m&u, mau tiéu chudn hoac
dung dich thudc thif tring chudn bi theo 5.9. Viéc thém axit nay 1a d& dudi hét brom du va qua trinh nay
duoc chi thi bang su bién mat mau vang clia mau. Déi véi mau va thudc thir trdng cé thém thude thir

kali bromua- kali bromat (5.4), cing cé thé can thém dung dich axit L-ascobic d€ loai hét brom du.

CHU THICH Cé thé diing hydroxylamin hydroclorua thay cho axit ascobic. Tuy nhién, viéc nay cé thé sinh
khi nito gay giam tin hiéu.

Cho dung dich tring va thiéc (Il) clorua di vao b phan phan tach khi/ldng, can dam bao rang hé thng
dugc didu chinh can bang nhd monitoring dé én dinh dudng nén detector huynh quang. Néu khéng dd

thai gian thi dudng nén dectector dudc phép thay ddi trong mét vong phéan tich.

Phan tich mau chudn, mau va thudc thir trAng co thé tién hanh riéng ré hoZc tu déng theo cach dudi
day.

Nap khay I8y mau tu dong chra mau chudn, mau va dung dich thudc thir trdng rdi bat dau chay chuong
trinh 1y mAu ty dong. Phan tich dung dich trdng xen k& véi mau s& cho biét mAu cé bj nhiém ban hay
khéng. N&u co nhiém bdn mau thi két qua phan tich can phai nghi ngd. It nhat nén tién hanh do 1ap hai
Ian véi timg mAu va tinh gia tri trung binh. Can dam bao dudng nén dn dinh vdi thudc thir va dung dich

thudc thir trang. Tiép tuc phan tich s& lidéu va tinh toan.

9.2 Tinh toan

Nén ap dung d¢ pha loang cho timg mau. Néu bét ky mau nao ciing pha loang thi nén ap dung hé s6
thigh hc}p @& tinh ndng d6 mAu. Hién chinh k&t qua dua vao dung dich trdng. Néng do cla mau da thém
thudc thir d8 mau dudc pha hoan toan hoac d8 Iuu gitr mau nén duge higéu chinh bang céch trir di dung
dich thudc thif trang tuong (ng. :

Tinh toan dua vao dudng chudn tuyén tinh, vé& theo gia tri huynh quang (truc-Y) va néng do thdy ngan

(truc-X). Budng chuan khong cart phai di qua gdc toa do. Tinh ndng do thay ngan theo cong thic sau:
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(A _A.v)' V.u
bV

n

Trong dé
p lanéng do thily ngan trong mau tinh bang nanogam trén lit, ng/l;
A 1a @ huynh quang clia mau nudc;
A, la d huynh quang clia dung dich thudc thlr trang;
b 14 do déc clia dudng chudn, la dd nhay phép do tinh bang lit trén nanogam, I/ng;
V,, la thé tich clia dung dich do, tinh bang mililit, ml;
V, Iathé tich mau dung dé chudn bi dung dich do, tinh bang mililit, ml;

Cing cé thé dung dudng chudn khong tuyén tinh.

9.3 Thé hién két qua

May dudc hiéu chudn toan b dai do phi hgp cé st dung mét day dung dich tiéu chuan dudc chuén bi
theo 5.10.5. Mau dugc phan tich trong cling diéu kién va cac gia tri clia mau dugc tinh toan tir dudng
chudn. Két qua dudc trinh bay theo don vi thich hop ¢6 ap dung hé s& pha loang cho m&i mau. Bao cao
két qua vdi hai s6 c6 nghia.

viou
Thady ngan (Hg) 0,17 ug/l
Thiy ngéan (Hg) 14 ng/l

10 Bao céo thir nghiém

Bao cao thr nghiém nén qui dinh cac ndi dung sau:

a) Vién dan tiéu chudn nay [TCVN 7424 (1ISO 17852 : 2006));
b) Nhan dang day di mau;

c) Thé hién két qua nhu da néu trong 9.3;

d) Moi chi tiét khang qui dinh trong tiéu chudn nay hodc coi la ty chon cling nhuf cac y&u t6 c6 thé &nh
hudng dén két qua thr nghiém.

11 Do chinh xac

M6t phép thir lién phong thi nghiém dudc cd quan méi trudng & Anh (National laboratory service,
Llanelli Laboratory) t8 chifc vao thadng 11 nam 1999. Mudi hai phong thi nghiém cla Ban Mach (L=1),
Phap (L=1), Blc (L=8), Nauy (L=2), Thuy Dién (L=2), Ha Lan (L=3) va Anh (L=3) tham gia. DU liéu
théng ké két qua dugc danh gia theo TCVN 6910-2 (1SO 5725-2) va dudc trinh bay & phu luc D.

15
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Phu luc A
(Tham khao)

Thong tin thém

A.1 Phuong phap yéu cau chu y dac biét khi do ndng d6 thap. K¥ thuat 8n dinh khac da dugc ching

minh, dac biét la viéc thém axit nitric tinh khiét cao.

A.2 Brom du cling c6 thé loai bang thuéc thir hydroxylamin hydroclorua [o(NH,OH.HCI) = 120 g/I].
Diéu nay rat hitu ich khi chi diing axit nitric lam chat bao quan.

Khi bdo quadn mau bang nhimng chat khdc nhu da néu trong phuong phap, lugng hydroxylamin
hydroclorua cé thé tang dang ké gay ra su hoa tan khi nitd trong mau. Khi nito c6 thé gay ra hién tugng
suy gidm tin hiéu huynh quang va lam sai léch két qua. Khi nitd c6 thé dudi khdi dung dich bing cach
diing séng siéu am trong khoang 10 min. Diéu d6 can phai dudc kiém tra cdn than.

A.3 Phuong phap va nhimg thay d8i phai dudc kiém tra c&n than bing sl dung sé liéu théng ke, kiém
soat chat lgng phan tich ké ca chimg nhan vat liéu so sanh.

A.4 C6 thé dung bat ky khi tro nao dé gidi phéng thlly ngan khoi dung dich, nhung dung khi argon sé
cho tin hiéu t8i utu. Khéng khi ho3c nitd thudng duge ding nhung s suy gidam tin hiéu huynh quang
thudng xay ra do ludng khac nhau.

A.5 Hainudc c6 thé loai bang 6ng hat &m. Can chu y khi s dung phuong phap nay dé tranh hoi 8m &
trong 6ng giif ludn ca thiy ngan.

A.6 Phuong phap dugc ap dung dé xac dinh thlly ngan & néng dé thap. Budng chuan tuyén tinh cé thé
d&n 10 mg/l khi dung ky thuat tiém mau rdi rac.

A.7 Binh chlra mau bang polypropen va polyeten khong nén dung vi chung thdm hoi thily ngan. Néu
phai dung mau trong cac binh nhu vay thi phai phan tich trong ba ngay ho4c @3 bo.

16
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Phuluc B
(Tham khao)

So dé khai

=~
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3 salinct,

|

QQ*,DQ\
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. }‘\9
3 1 0

Chua giai

Thiét bi ldy mau tu dong
M&u

Dung dich trdng

Bdm nhu déng

Khi kho dira

Khi kho di vao

Detector huynh guang
May tinh

0w W ~N O O W NN =

Ong hat 8m

10 Thai

11 B6 phan tach khi/ldng

12 Béng hé do khi mang argon

13 Van; vi tri m3u; chon mau tiéu chudn hoc dung dich tréng.

CHU THICH May tao dong hai lién tuc bao gdm mot bom nhu ddng téc dd khéng ddi dé cap thiéc (I1) clorua
(5.8), thudc thir trdng (5.9) va mau. Mot van chuyén giira thudc thir trdng va mau hozc dung dich tiéu chudn. May
tao dong hoi chuyén gilta thudc thir va dung dich méau theo chu trinh da dinh trudc sao cho tin hiéu do dugc lién
hé.truc ti€p v6i néng dd nén thiy ngan trong mau.

Hinh B.1 - So d& khai
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Phuluc C
(Tham khao)

Ngudn thudc thir

C.1  Thubc thlr bromat- bromua trén sin c6 thé mua, vi du cla BDH Laboratory Suppliers, Poole,
BH15 1 TD, UK (Part No 180731F). Cac thubc thi nay ciing cé thé mua tir Merck, Darmstadt, Dirc (Part
No. 1.089050.001)%

C.2 Axit nitric c6 s8n |la p(HNO,) = 1,40 g/ml (w(HNO;) = 650 g/kg) va p(HNO;) = 1,42 g/ml [a(HNO,) =
690 g/kg]. Ca hai loai nay déu phi hop d€ diing cho phudng phap nay mién la lugng thiy ngan I3 nhd
nhat.

C.3 Mang hat &m Nafion® d€ loai hoi 4m c6 sén vi du clla Perma Pure Inc., 8 Excutive Drive. PO Box

2105, Toms River, New Jersey 08754, USA. Nhitng mang hut &m khac, vi du Teflon hoic PVC ciing c6
thé phu hop.

3 Bay la nhirng vi du vé nha cung cdp san phdm nay. Thong tin dua ra d& tao thuan tién cho ngudi slr dung Tiéu
chuan nay va khéng chi dinh bdi SO,

¥ Nafion va Teflon 14 tén thuong mai clia san phdm co sén trén thi trudng. Théng tin dua ra d8 tao thuan tién cho
nguoi sir dung Tiéu chudn nay va khéng chi dinh bdi ISO.

18
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Phu luc D
(Tham khao)
Do chinh xac
Bang D.1 - B6 chinh xac
|
" . { n o X _X_ n Sg CVR S, CV{
Wau | Lagimay % | ngh | ngn | % ng!l | % | ngl | %
A Trang, 18 95 12,0 20 2435 | 121,8 | 8,05 | 33,07 | 2,95 12,13
B Tiéu chudn 17 | 101 | 151 100 | 102,25 | 102,3 | 22,35 | 22,61 4,93 4,99
4 Tiéu chuén 20 | 115 0 10 16,83 | 168,3 | 7,60 | 4514 | 266 | 15,78
D Nuéc séng 18 | 106 | 94 50 44,20 884 11,567 | 25,85 | 3,59 8,02
E Nuéc thai 17 98 15,5 | 100 | 104,62 | 104,6 | 20,26 | 19,82 | 4,01 3,92
thugng mai

Ky hiéu
/ 14 s6 phong thi nghiém sau khi loai bo;
n 14 s6 gia tri sau khi da loai bd
0 la phan tram sau khi da loai bd
X lagia tri mong mudn
X lagia tri trung binh
7 lahiéu sudt tim thay;
s, |addléch chuln tailap
CV. 12 hé s6 dd l&ch tai lap
s, 13ddl&ch chuan lap lai
CV, lahé s6 dd léch lap lai.
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