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TIEUCHUAN QUOC GIA TCVN 6197 : 2008
Xuit ban I14n 2

Chit lugng nudc — Xac dinh cadimi bing phudng phap do phd
hap thu nguyén tir

Walter quality — Determination of cadimium by atornic absorption spectrometry

Chuong 1: Khai quat chung

1.1 Pham vi ap dung

Tidu chudn nay quy dinh hai phuong phap xac dinh cadimi: do ph& hap thu nguyén tr ngon Ira (AAS)
(chuong 2) va do phé hap thu nguyén tir hoa nhiét dién (khong ngon Ilra) (chuong 3).

1.1.1 Xac dinh cadimi bdng phuong phap AAS ngen Ira khéng khi-axetylen

Phueong phap nay dugc ap dung @& phan tich cadimi trong nudc va nuéc thai khi néng dé ndm trong
khadng tir 0,05 mg/l d8n 1 mgil. Cé thé xac dinh duge cadimi & néng dé cao hon sau khi mau dudc
pha loang. B&i val ndng do cadimi thdp han, can axit hda trudc bang axit nitric va ¢6 dac mau nubc.
Phuong phap co thé xac dinh cadiml trong cac mau bln va trdm tich sau khi pha mau bang phuong
phap thich hop va chd y tranh dé tao thanh két tba.

1.1.2 Xac dinh cadimi bAng phuong phép nguyén tr héa nhiét dién AAS (khéng ngon |(rm)

Phuong phap nay thich hdp dé xéc dinh cadimi trong nuéc v6i khoang ndng dé tir 0,3 g/l dén 3 pg/l

va thé tich phdn mAu thir 14 10 pl. Cé thé ding cho nhimg ndng dd cadimi cao han béng cach pha
loang m&u hodc dung thé tich phan mau thi nhé hon. C6 thé xac dinh cadimi trong cac mau ban va
tram tich sau khi pha mAu bAng mét phuong phap thich hop.

1.2 Tailidu vién dan

Cac tai liéu vién dn sau la rat cn thiét cho viéc ap dung tidu chudn nay. D& véi cac tai ligu vién dan
ghi nam céng bé thi ap dung phién ban dudc néu. DS vdi céc tai liéu vién dan khéng ghi nam caéng bd
thi ap dung phién ban mai nhat (bao gém ca sdra ddi)

TCVN 6663-3 : 2008 (ISO 5667-3: 2003), Cht Iugng nuéc — Lay mAu — Phén 3. Huong d&n bao quan

va xir iy mAu
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Chuong 2: Xac dinh cadimi bing phucng phap phé hap thu nguyén tir (AAS) ngon Itra
khéng khi-axétylen

2.1 Céc chét can tro

Nhimg ion sau khéng gay can tré phuang phap khi néng d¢ cla chung khéng vuot qua nhimg gia tr
quy dinh dudi day

Sulfat 10 000 mg/l
Clorua 10 000 mg/l
Phosphat 10 000 mg/l
Natri 10 000 mg/l
Kali 10 000 mg#
Magié 10 000 mgfl
Canxi 3 000 mg/i
Sat 3 000 mg/i
DPéng 10 000 mg!!
Niken 3 000 mg/l
Coban 10 000 mg/
Chi 10 000 mg/l
Silic 1 000 mg/l
Titan 3 000 mg/l

Ham fwong mud t8ng s6 trong dung dich do cdn nhd hon 15 @/l va dé dan dién can thdp hon
20 000 mS/m. Nhimg mau c6 thanh phan chua biét cin dudc kiém tra thich hop. Anh hudng cla thanh
phdn mAu cé thé duoc loai trir bAng cach pha loang mAu hoac dudc dung phuong phap thém chuan
(xem 3.6.2.2).

2.2 Nguyén tic

Hut mAu a3 axit hoa vao ngon Iira khong khi - axétylen cla may do phd hap thu nguyén tr De néng
36 cadimi & bubc sbng 228.8 nm

2.3 Thudc thu

Chi ding cac Ioai thudc thr tnh khi€t phan tich, nudc ¢at hodc nudc tinh khiét wong duong. Luong
cadimi trong nudic duoc ding dé chudn bi mAu trdng va chudn bl cac dung dich chuin can phai khdng
dang k& so v4i néng d6 nhd nhat treng cac mau

2.3.1  Axit nitric, » = 1,40 g/ml.

2.3.2 Hydro peoxit. w (H,0,) = 30 % (m/m)
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2.3.3 Dung djch goc cadimi |, o (Cdj= 1000 mg/,

Hoa tan 1,000 g + 0,002 g cadiml trong 10 mi axit nitric {2.3.1) va 10 ml nudc (xem 2.3) trong mot
binh dinh mitc dung tich 1 000 ml. Pha loAng dén vach mdc bing nuéc.

Bac quan dung dich trong binh polyatylen hoac thuy tinh bosilicat.
Dung dich c6 thé sif dung trong khoang mét nam.

Ciing c6 thé dung dung dich 56¢ s3n €6 tén th) trising, co ndng dd 1,000 g/l ¥ 0,002 g/l cadim.

2.3.4 Day dung djch tidu chun cadimi I,  (Cd)= 10 mgll.

Dung pipet hat 10 ml dung dich gdc cadimi (2.3.3), cho vao binh dinh mirc dung tich 1 000 ml, thém
10 ml axit nitric (2.3.1) va thém nuéc 38n vach.

Bédo quan dung dich trong binh polyetylen hodc thuy tinh bosilicat. N&u Iuu gilr & nhidt dé phong, dung
dich bén it nhat khoang mot thang.

CHU THICH 1 Néu ding pipet cd microlit thi ¢6 thé chudn bi 100 mi dung dich tidu chudn.

2.3.5 Dung dich xay dung duéng chuin cadimi

Chudn b it nhdt nam dung dich xay dimg duting chuin phi hop vdi nhilg ndng 44 cadim can
phan lich, -

VI du nhu pha day dung dich t 0,05 mg/i d&n 1,0 mg/l tién hanh nhu sau:

Dung pipet hut 0.5 ml; 2,0 mi; 4.0 ml; 6,0 ml; 8,0 mi va 10,0 mi dung dich chudn cadimi (2.3.4) va cho
vao céc binh dinh mdc dung tich 100 ml,

Thém 1 mi axit nitric (2.3.1) vao md&i binh, rdi djnh mc bing nudc va 1ic déu.

Céc dung dich xay dung duong chudn chifa twong (ng 0,05 mg/l; 0.2 mg/l; 0.4 mg/l; 0.6 mg/l: 0.8 mgH!
va 1.0 mgn cadimi.

2.3.6 Dung dich thi m3u tring

Diing pipet hut 1 ml axit nitric {2.3.1) cho vao binh-dinh mirc dung tich 100 ml va pha lo3ng bng nudc
{2.3.4) d&n vach muc

Néu mau duoc xir ty trude bang pha miu thi dung dich thir mau trding cing phai x Iy ding nhu véy
{xem 2.5.2),
2.3.7 Dung dich d&t didm "khéng" cho mdy

Dung nutc (2.3.4) lam dung dich dat diém "khéng”. Ciing b thé diing dung dich thi mau rdng (2.3.6)
a8 dat giém "khéng" n&u néng Ao cadimi clia né thap dén milc co thé bd qua.
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2.4 Thiét bj, dung cu

T4t c& dung cu thuy tinh trudc khi diing phdi duoc rira bAng axit nitric &m. loang khoang 2 mold (vi du
c6 thé ngam 24 h). réi trang ky bAng nuéc (2.3). Can kiém tra sy nhiém ban cadimi tiém 3n & ting dau
pipet va cac binh chia plastic bang phép thf mau tring (xem 2.6.1).

S dung cac dung cu phong thi nghiém théng thuting va:

2.4 May do phd hap thu nguydn tir, c6 trang bi bd phan hiéu chinh n&n va nguén blc xa dung dé
xa¢ dinh cadimi, van hanh theo huing dan cda nha san xu#t.

2.4.2 Ngudn cip khadng khi va axetylen. C4n phai tuan thii mol hudng din vé an toan clia nha san
xu#t, Ap sust axetylen dif trong binh chifa it nh&t phai 14 5 x 10° Pa.

2.4.3 Dlu dot axetylen - khdng khi

2.4.4 Binh djnh mirc dung tich 10 m!, 100 mi, va 1 000 mi.

2.4.5 Pipet, dung tich danh dinh 1 ml, 2mi, 3ml, 4 ml, 5mi. 6 ml, 8 mi, 10 ml, 20 mi. 30 ml va 40 mi
2.4.6 Pipet microlit hoac thiét bj pha lodng.

2.4.7 Cdc, dung tich 250 ml.

2.4.8 Duyng cu ddt néng, vi du bép dién,

2.4.9 Thiét bj loc mang, ¢d 18 0,45 um, dugc rira k§ b&ing axit nitric loang va tréng bang nubc.

2.5 L&y méu va x(r ly mau
Xem TCVN 6663-3 : 2008 (ISO 5667-3 ' 2003).
251 Lay mau

L4y mlu vao cac binh polyetylen hoac thuy tinh bosilicat d4 dugc 1am sach truéc bang axit nitric
va nuée,

2.5.2 X{rly so bd miu va chuan bj dung djch miu
2.5.2.1 Xirly so bd méu dé xac djnh ham lugng cadimi hoa tan
Sau khi 18y m3u (2.5.1), loc mau cang s6m cang t6t qua mang loc c6 ¢d 16 0,45 ym.

Pé dn dinh dich loc. c4n thém axit nitric (2.3.1) vao mdi Iit mau nudc a8 pH < 2, vi du 10 ml. Néu c4n
thém axit d& 63m blo pH < 2.

2.5.2.2 XUy so bd mau dé xac dinh cadimi sau khi vd co hod

Sau am, &, T axl NS mau cang s4m cang ol bang cach thém 1 ml axit nitric (2 3.1) che mot it
mau néu can thi tAng luang axit d8 dam bac pH < 2.

Iran déu may, 1Ac mann

R
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L3, 100 mi mau da ddng nndat cho vao cbc dung tich 250 ml. Thém 1 ml axit nitic (2.3.1) va
1 mi hydro peoxit (2.3.2).

CéH mAu trén LEp cho dén khi con khoang 0.5 mi.

Chu y khdng dugc ¢6 mau dén kho kiét.

Néu mhu nudc b nhidém ban ndng bdi cac chdt i cd, co thé 13p lai viéc thém hydro peoxit
(chu y).

Hoa tan phan con !ai trong 1 ml axit nitric (2.3 1) va mét it nude, chuyén dinh iugng mau vao binh dinh
mifc dung tich 100 ml va pha loing dén vacn bang nuéc,

N&u ding thé tich m3u khac voi thé tich da néu thi cdn chon dung cy va diéu chinh luong thusc thl
thao ty 18 th tich tuong (ng.

N6u khéng cin pha mau ma van dinh luagng duoc cadimi chinh xac thi chi cdn axit hoa mau nudc,

2,6 Cach tién hanh

Trudc khi do can diéu chinh céac théng s6 cha may do phd (2,4.1) theo hudng din clia nha san xu4t,
Tl wu hoa moi diéu kién cho ngon Iifa,

D3t diém "khong" cho may béng cach hit dung dich ding dé g4t diém khéng (2.3.7) vao ngon Itra.
2.6.1 Thir mu tring

Tign hanh thir mau tréng v6i dung dich thif mau tréing (2.3.6) d8ng thai khi do mA3u, sif dung cung quy
trinh va lutgng thude thir nhu khi 18y mau va xac dinh, nhung thay phan mau thir bAng nuéc (2.3).

2.6.2 Dyng dudng chuan

Lap duang chudn bang cach 18n Iugt do a6 hap thu, day dung dich xay dung dudng chuan (2.3.5) theo
thir W ndng dd tang dan.

Sau méi 18n do timg dung dich xay dung dudng chudn, kiém tra lai diém "khéng" véi dung dich diing
dé dat didm "khong" (2.3.7).

2.6.3 Do phin miu thir

Tiép tuc vira do dung dich thir mau trdng (2.6.1) va do cac dung dich miu (2.5.2) va ghl d8 hép thy
cla ching.
Sau mdi ioat do, it nhat 1a sau 10 d&n 20 phép do, cdn phal do lai dung dich thir m3u trdng va mél

dung dich xay dung dudng chuln cé néng d6 o khodng gifa duang chudn a8 kiém tra su phi hop cla
duding chuén

Néu ham luang cadimi trong dung dich do vugt qua thang chudn thi pha loang dung dich do bang

dung dich th mau trang.
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2.7 Danh gi4 két qua
2.7.1 Tinh todn

LAp ham chuln theo phuong phap héi quy luyén tinh dua trén cac kél qua thu duac U phep do day
dung dich x4y dung duang chusn

Tinh néng d6 cadimi trong mau nude p (Cd) bang miligam trén L, theo cdng thuc sau:

(4= 4 Yed?
Wd) = — ———
sl fn-cl'._\

Trong dé
A, ia dd hip thu quang cla dung dich thir mau tring;
A, & 35 hap thu quang cua dung dich do:
6 ladé dbc cia dudng chuln theo 2,6.2. tinh bAng it trén miligam,
V, 1athé tich cia dung dich do, tinh bAng milllit,
V. 13 thé tich cla phan mau nudc dung dé chudn bi dung dich do, tinh bang mililit.
Néu co nhimng budc pha loang khac véi cac dieu néu d trén thi can phai tinh dén trong khi tinh tean,
2.7.2 Thé hién két qua
Cac gia tn cdn duoc lam tron chinh xac dén 0,01 mg/i
vipu
Caagimi (Cd) 0,07 mg/
Cadimi (Cd) 0.41 my/i
2.8 Béo cdo két qua
Bao cado két qua cin bao gom nhimg thong tin sau.
a) Vién dan tiéu chuan nay,
) Nhan dang ddy A4 vé mau nuoc,
¢) Thé hién két qua. thea 2.7.2;
d) Chitiét vé x ly sa bd mau, néu cb;

g) Nhimag sai khac véi quy trinh nay va moi tinh husing cé thé anh hudng dén két qua thy nghiém

2.9 B6 chum

xam Bang 1
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Bang 1 - Dir lidu vé dd chum

ik I | n | n X : & Vi oo | VCp | WFR p——
c cho
Txmay % | mgn [ mon | mgn | % | mgn | % | % a
AVT 123163 0 |0113]0.118]|0,0097 | 82]0,0058) 5.0 [104.1
B' - 23 | 60| 5 | 0.563 |0.587]0,03¢9 | 53100082 1.6 |104.3
chns 2: |63 0 | 0968 | ' 00800733 | 7300721 1.2 [1041
% | wgil ug!! ugfl % Hah o %
(2l §2 | 133 2 | 0,91 | 1,282 03196 |24,7|0,0830| .4 |141,8|Ca hai phuong phap *
22 |35 2 | 0.91 1,148 02704 [23,5(0.0483 | 4.2 |126,2|Phuong phap 3,6.2.1
7145 | 0 | 0,91 |1,363] 03568 (26,2]/0,1159 | 8,5 |1459,8[Phuong phap thém. thi cong
13 [ 31| 19| 09t | 139 | 01718 |12,4| 00843 | 4,6 |152.7 [Phuong phap thém tu ddng
EY® 52 [136| o | 270 | 296 | 06399 |21.6|0.2663 | 8.0 108,56 {Ca hai phuong phap ®
22 |56 ) 0 | 270 | 2,78 [ 06318 |22,8]|0,1994 | 7.2 |102,9|Phuong phap3.6.2.1
17 | 40 [ 11 2,70 | 2,99 | 0,3445 [ 11,51 0.1951 | 65 [110,7 [Phuong phap Iném: thii cdng
133 | 0| 270 | 322 |05592]17,4)0,1583| 4.9 |119,2 |Phuong phap thém: v 3dng
Fo & 53 |135| 7 | 16,2 | 18.34 | 3.3487 |18.3[ 1,4208| 7.7 [113.2]CA4 hai phuong phap *
23 | 56 | 11 | 16,2 | 17,14 | 2.2328 [ 13,0 0,7567 | 4.4 |105,8|Phuong phap 3.6.2.1
17 | 43 7 16,2 | 18,33 | 3,8697 [21,7| 14976 | 8.2 |113,1|Phuong phap thém: thi cong
'| 13 |33 ) 8 16,2 | 20,17 | 3,1077 |15.4]| 1,3086 | 6.5 |124,5Phuong phap thém: ty ddng
|
! 13 56 phang thi nghiém tham gia a, 14 d& I&ch chudn i4p lai
n 13 sdlugng cac gia tri VC. lahé sd bign thién lap lai
n, la phan tram s8 lidu bi loai b as  laddléch chudn talap
x la gia tr thuc VC, lahé sd bién thién tai lap
¥ |z giatr trung binh WFR  ia higu suat phat higén

T)
2)
3)
4)
5}

8)

Phuang phép AAS ngon Ifa khdng khi - axetylen

Nuée thal céng nghiép véi mdc 6 nhiém nhe,

C: nuéc udng d3 thém chudn

Phuong phap AAS nguyén i héa nhiét dién.

“Ca hai phuong phap" nghia |4 phuong phap thém thd cong va thém tu déng déu tinh dén trong tinh

toan,
F- nuéc cat da thém chuan.
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Chuong 3: Xac dinh cadimi bidng phuong phap phé hap thy nguyén tir héa nhiét dién
(khéng ngon Iira)

31 Cantro

Cac ion sét, déng, niken, coban va chi khéng gay can trd néu chung cé mat riéng ré vdi nhimg ndng
dé knodng qua 100 man

Natri, kali, canxi, magié. sulfat. clorua & néng 43 duét 1 000 mgil khdng gay can trd.

Néu cac ion néu trén cung 16n 1ai ddng thdi trong dung dich thi ching cé thé 1am tang hoac gidm tin
hiéu do tham chi khi ching & nhing ndng A6 rdt thap. Mt vai ion khac gdy can trd ngay d nhimg
néng 46 rat thap. B&i vAy nén dung phuong phap thém chudn d8 xay dung dudng chuan va dé phan
tich nhimg mAu c6 thanh phan chua biét. Anh hudng can trd gay ra do hap thu nén cé thé duoc loai bd
bang cach ap dung hé théng b8 chinh nén.

3.2 Nguyén téc

Bom mau da axit hoa vao cuvet dién bang graphit clia may do phé hap thu nguyén 1f nguyen t& héa
nhiét dién. Do 48 hip thu & budc séng 288,8 nm. Ditng k§ thuat thém chudn néu cin.

3.3 Thudc thir

Yéu cdu vé 36 tinh khiét ctia cac thube thir d3 néu ¢ 2 3.
3.3.1 Axit nitric. p = 1,40 g/ml.

3.3.2 Hydro peoxit, w(H,0;)= 30 % (m/m).

3.3.3 Dung djch géc cadimi |, p(Cd) = 1 000 mg/!.
Xem 2.3.3.

3.3.4 Dung dich g&c cadimi ll. p (Cd) = 10 mg/l.

Xam 234,

3.3.5 Dung dich tiéu chuan cadimi ll. p(Cd) = 100 ug/!

Dung pipet hat 16,0 mil dung dich gbc cadimi |! (3.3.4) cho vao binh dinh mic dung tich 1 000 ml,
thém 10 ml axit nitric (3.3 1) va pha lodng dén vach mic béng nuéc,

Bao quan dung dich trang binh polyetylen hozc binh thuy tinh bosllicat. Chudn bi dung dich nay ngay
trude khi dung.

3.3.6 Dung djch tiéu chuan cadimi lll. p (T4} =5 cqll,

Dung pipet hit 50 ml dung dich chun cadimi 1l (3.3.5) cho vao binh dint m@c cung tich 1 000 mil.
thém 10 ml axa oitne (3.3.1) va phe lodna 16 vach mire (2.3)

12
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Bao quan ung dici trong binn poiyetylen noac oin -y tinh bosilicat. Chudn bi dung dich nay ngay
frurdc khi dvog

3.3.7 Day dung djch xay dyng duéng chuan cadimi

Tif dung dich tiéu ~hudn cadimi Il (3.3.5) chudn bi It nh&t nam dung dich xay dung dudng chudn phu
nop v nhimu nong dé cadimi ¢can phan tich.

Vi du, pha day dung dich tr 0,3 pg/l dén 3 piy/l cadimi tién hanh nhy sau;

Ding pipet it ian luat 0,3 mi; 1,0 mi; 1,7 ml; 2,4 ml va 3,0 ml dung dich tiéu chudn cadimi 1l (3.3.5)
cha vac nam binh dinh mdc dung tich 100 m.

Thém van mbi binh 1 mi axit nitric (3.3.1) pha loéing dén vach mifc bAng nuéc va lic déu

Cac dung dich <3y duna dudng chudn tuong Ung chita 0,3 ugfl: 1.0 na/l 1,7 pg/l, 2.4 ugll va
3,0 g/l cadimi.
Chudn bj cac dung dich xay dung dudng chufin ngay trudc khi ding.

3.3.8 Dung dich thd mau tring

Dang pipet hat 1 mi axit nitric (3.3.1) ¢ho vao binh finh mic dung tich 100 ml va pha loang dén vach
mltc bAng nude.

Néu mau dugc xu ly so bo bang pha mau thi dung dich trng cdng phai dudc lam dung nhy vay
(xem 2.5.2)

3.3.9 Dung dich dat diém "khong"

Dung nuoc (2.3) lam dung dich dat diém "khong". Ciing co thé dung dung dich thir mau trdng (3.3.8)
dé gat diém "khong" néu ndng dé cadimi clia n6 thdp & mifc c6 thé bd qua.

3.3.10 Cac dung djch dung lam gidm &nh hudng ciia cac chit can tré (xem [2] trong phu luc A)
Hoa tan 1.0 g pot paladi trong 3 mi axit nitric (2.3.1) va 20 ml axit clohydric (p = 1,19 g/ml) khi dun
nong rbi pha loang dén 100 ml bang nube.

Hoa tan 10 g amoni nitrat (NH,NO;) trong nuée, pha iodng thanh 100 ml bang nuéc.

3.3.10.1 Dung djch dung cho mau nuéc cé dé mudi cao
Trén hai thé tich bang nhau dung dich paladi va dung dich ameni nitrat (xem 3.3.10)

10 i dung dich hén hgp nay chifa 50 pg Pd va 500 ug NH,NO,.

3.3.10.2 Dung dich dung cho miu nuéc it b| & nhiém

Trén 15 ml dung dich paladi va 15 ml dung dich amoni niirat trong binh dinh mitc dung tich 100 ml r&i

pha lodng dén vach e bang nudc

1 ul tung aich R3r kep nay chua 15 pg paiadi (Pd) va 150 pg NH,NO..
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3.4 Thiét bj, dung cu
Xem 2.4 v& lam sach dung cu thuy tinh.

Cac dung cu phong thi nghiém thong thudng va.

3.4.1 May do phd hap thu nguyén tir, c6 trang bi bd phan hiéu chinh nén va ngudn blc xa aé xac

dinh cadimi
3.4.2 L6 graphit cd bo kiém sodt

3.4.3 Cuvet graphit dugc phu 1dp chju nhiét va cé bé ga.

CHU THICH 2 Né&u khéng thay cac yéu 18 can trd thi sir dung cuvel théng thudng.
3.4.4 Ngudn cip khi argon

3.4.5 Cac thiét bj khac (xem 2.4)

CHU THICH 3 D& dat 82 chinh x4c cao, nén dung mét bd phan bom mau tv adng.
3.5 Lay mau va x(rly so bd miu

Tién hanh nhu quy dinh néu trong 2.5.

3.6 Cachtién hanh

Truac kh: do cin diéu chinh cac thong s6 cla may do phd hap thyu nguyén tr (3.4.1) theo hudng dan
clia nha san xuat

Dat diém "khong® cho may bang dung dich dat diém "khéng” (3.3.9)

3.6 1 ThUmau tring

Tién hanh thir m3u trdng v6i dung dich thtr mAu trdng d8ng thdi khi do mau, dung cing quy trinh,
luong thuc thir nhu khi 18y mAu va xac dinh, nhung thay phin mau thir bang nutc

3.6.2 Dyng duang chudn va xdc djnh

Trude khi do mdi loat mAu, can chudn bi it nhat nam dung dich xay dung Gudng chuan bao trum
xhodng ndng 36 cdn xac dinh tu dung dich tiéu chudn cadimi 11 {3.3.5)

3.6.2.1 Do tryc tiép

Chi diing cach do truc tiép khi cac yéu 16 can rd nhu da néu ¢ 3.1 cb thé b qua. Néu khong, phai
ding phuong phap thém chudn nhu néu d362 2.

Do g4 hap thu hay 30 hap thu tich phan (dién lich pic) cda cac dung dich xay cung dudng chuan
(23.7). dung dich thi mau trang (3.3.8) va dung dich mau (xem 2.5.2) theo huéng dén cia nha san
xudlt may
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Trudce khi do, bom 10 pl dung dich lam gidm anh hudng clia cac chét can trd (3.3,10.2 hoac 3.3.10.1
tuy thude vao loai mau nudce) va dung dich mau vao 16 graphit (3.4.2).

M&i dung dich do it nhét hai 1dn dé phat nién nhimg két qua bét thudng.

3.6.2.2 Quy trinh khi dung phuong phap thém chuan

Tién hanh nhu md ta d trong 3.6.2.2.1 hoac 362 2.2

CHU THICH 4 Quy lrinh nay cho phép 1am gidm bét duge ann hi/dng can wd cla thanh phidn dung dich trong
shiéu ruGng hdp, loal trif duge nridu sai s8 khac ma ham uong cadimi. k& ¢ dung dich méu da thém, vin ndm
trong khaang tuyén tinh cla dudng chudn

3.6.2.2.1 Thém thi céng

Dang 4 binh dinh mdc dung tich 10 ml, 18y vao mai binh 0,10 ml axit nitric (3.3.1) va 5,0 ml dung dich
miu (2.5.2).

Thém nuéc vao binh thir nhat d&n vach mic; thém 0,05 ml dung dich tiéu chudn cadimi (3.3.5) vao
binh thif hai; 0,1 m! vao binh thir ba; 0,15 ml vao binh thif tu. Pha lodng dén vach mifc bang nuéc.

Quv trinh nay cho ba dung dich mAu da thém chudn.

Néu ham luong cadimi @ mét trong ba binh dung dich mau da thém chuan vugt qua 3 pg/l thi cdn pha
lam lai ca bdn binh vai thé tich mau nhd han. Biéu nay cén phai tinh d&n khi tinh toan két qua.

Tién hanh giéng nhu trén vdi dung dich thi mau tring (3.3.8), cing ding bén binh va cing thém dung
dich tiéu chudn cadimi nhu trén.

Quy trinh nay cho ba dung dich thir miu tring a3 thém chuin.

CHU THICH 5 Thém nhu trén tugng {ng véi viéc tang ndng dd cadimi i8n 1 pgA v&i thé tich thém 0.05 ml;
2 pgf! véi thé tich thém 0.1 ml, va 3 pgll véi thé tich thém 0,15 mi vao 5 ml méu va dung dich thdr mAu tréng. Vi
mifc bAng nude nédn khong can chu ¥ dén né sé pha loang trong tinh todn,

Do d6 hip thu cla cac dung dich mau da thém chuan, mau thém, dung dich thlr mau tring 43 thém
chufn nhunéu 6 (3.6.2.1).

M1 dung dich do it nhat hai 1dn.

3.6.2.2.2 Thém tu dong

Pat dung dich do (mau da xur ty so bd 2.5.2), dung dich tiéu chudn cadimi 1l (3.3.6), dung dich thi
mé&u trang (3.3.8), dung dich dung dat diém "khéng" (3.3.9) va dung dich lam gidm anh hudng chét
can trd (3.3,10) vao thiél bi Idy miu tu ddéng.

Cai dat chuong trinh theo hudng dan clia nha san xudt thiét bl d& cac dung dich sau duoc bom vao
Io graphit (3.4.2).
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_ 10 ul dung dich do. 10 yil dung dich dat diém "khong". 10 pl dung dich lam gidm anh hudng chét can
g,

- 10 pl dung dich do. 2 pl dung dich tiéu chuan cadimi Ill. 8 p! dung dich dat diém "khéng”. 10 pl dung
dich Jam giam anh hudng chat can trd.

- 10 pl dung dich do, 4 pl dung dich tiéu chudn cadimi 11, 6 pl dung dich dat diém "khong®, 10 pl dung
dich lam gidm anh hudng chét can trod.

- 10 pl dung dich do, 6 pl dung djch tiéu chuan cadimi I1l, 4 pl dung dich dat diém "khong". 10 pl dung
dich 1am gidm anh hudng chét can trd

XU ly dung dich thir m3u trdng nhu dung dich do

Thém nhu Irén tuong (Mg vai véi them 1 pg/l, 2 pgi, 3 pg/ cadimi vao dung dich do va dung dich thir

mau trdng.

N&ng @0 cla cac dung dich do va dung dich thif mau trdng ¢6 thé doc truc tiép trén may.
3.7 Xacdjnh

3.7.1 Xac dinh tryc tiép

Xem 2.7 chi khac 1& ndng dé dugc tinh bang microgam trén |it.

3.7.2 Xac dinh theo phuong phéap thém chuan

Vé @& thi véi cac gia tn 46 hap thu clia cac dung dich méu, dung dich mau da thém chudn dat trén
truc tung, néng dé cadimi tuang (Mg dat trén truc hoanh

Duang thing di qua ba diém s& ct lruc hoanh @ chibu am. Diém cét nay cho biét ndng do cadimi
trong dung dich mau. Hidu s6 cla hai néng do ia ndng dé cadimi trong mau nuée.Cang lam nhy vay
v@i cac dung dich thif mau trdng, dung dich thir mau trang 4a thém chudn.

CHU THICH 6 C6 Ih& danh gia két qua dung phuang phép hdi quy tuyén tinh.

3.8 Bidu th| két qua
Cac gia tn cdn phai 1am tron dén 0,1 g/l nhung khdng qua hai con s¢ <6 nghia
vipu  Cadimi(Cd) 0,7 pgh
Cadimi (Ca) 1.3 pgil
3.9 Bao céo két qua

Xem 2.8

3.10 D% chym
Xem Bang 1
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