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TIEU CHUAN VIET NAM

“TCVN 6197 : 1996

Chit Iugng nudc — Xac dinh cadimi bing tric phd hip thu nguyen ti

Water quality —-Determination of cadmium by atomic absorption spectrometry

Chuong 1: Dai cuong

1.1 Pham vi ap dung

Tidu chudn nay qui dinh hai phuong phép xéc dinh cadimi: do phd hdp thu nguyén tir {AAS) ngon lia
(Chuong 2) va do phd hdp thu nguyén tir (AAS) khéng ngon Iia (Chuong 3).

1.1.1 Xac dinh cadimi bang phuang phap AAS ngon Ia khang khi - axétylan.

Phudng phap nay dudc ap dung dé phan tich nufic va nude thai khi néng dé cadimi ndm trong khoang tir
0,05mg/l dén 1 mg/l. Cng c6 thé xac dinh dugc nhimg néng dé cao hon néu pha lodng mau. Véi nhimg néng
dd cadimi thap hon, can axit hoa trude bing axit nitric va ¢d cdn than mau nudc. Phuong phdp co thé xac
dinh duge cadimi trong cae loai bun va tram tich sau khi phan hiy mau béng phuong phép thich hop va cha ¥
tranh dé tao thanh két tua.

1.1.2 Xac dinh cadimi bing phuong phap AAS khéng ngon Iira

Phuong phap nay thich hop dé xac dinh cadimi trong nudc trong khodng ndng dé tir 0,3 ug/l dén 3 pgil vathéd
tich phan mau thir 14 10 wl. Phuong phap clng cé thé dung cho nhimg ndng ¢& cadimi cao hon bang cach
pha lodng mau hodc |3y thé tich phan mdu thir nhd hon, Phuong phép nay co thé xac dinh duge cadimi trong
cac loai bin va trdm tich sau khi phan hiy mau b&ng mat phuang phap thich hop.

1.2 Tiéu chudn trich dan
Tiéu chudn nay duge ap dung cing vdi tiéu chudn sau:

TCVN 5993 : 1995 (1SO 5667 —3) Chdt luong nudc — Ly mAu — Phin 3: Huong dén bao quan va xo 1y mau.
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Chuong 2: Xac dinh cadiml bang AAS ngon lua khéng khi —axétylen

51 Cac chat can tro

Nhimg ion sau khang gay can trd phuong phéap khi néng do cla chung khéng vuot qua nhimg gia tri dudi day:

Sunfal ; 10 000 mg
Clorua 10 000 mgA
FPhotphat 10 000 mg
Matri 10 000 mgh
Kali 10 000 mg
Magié 10 000 magA
Canxi - 3 000 mg/|
Sat 2 000 mga
Bong 10 000 mg
Miken 2 000 mo
Coban 10 000 mgA
Chi 10 000 g/l
Silic " 1 000 mgA
Titan 3 000 mg

Ham luong mudi t6ng 6 trong dung dich do can nhd hon 15 g/l va dé dan dién can thdp hon 20 000 mS/m.
Nhitng méu 6 thanh phan chua bigt c&n dugc kiém tra can than. Anh hudng cla thanh phan miu cé thé

duoe loai irir bing cach pha la&ng mau hodc ding phuang phap thém chudn (xem 3.6.2.2).
2.2 Nguyén tac

Hat mAu da axit héa vao ngon lira khéng khi — axétylen cla may do phd hip thu nguyén tir. Bo nong d§
cadimi & buds séng 2288 nm.

2.3 Thudc thu

Chi ding cac thudc thi tinh khiét phan tich, nudc cit ho&c nude tinh khiét tuong duong. Luong chét cadimi
trong nudc ding dé pha méu trang va cac dung dich can phéi khéng dang ké so vai nong dd nho nhét trong
cac mau.
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2.3.1  Axit nitric, p =1,40 g/ml.
232 Hidro peoxit, W (HyO= )= 30 % {m/m),

2.33 Cadimi dung dich géc |, p (Cd) = 1 000 mgi/l.

Hba tan 1,000 g + 0,002 g cadimi trong 10 mi axit nitric (2.3.1) va 10 ml nudc (xem 2.3) trong mét binh dinh
muc dung tich 1000 mi va dinh muc bing nudce.

Bao quan dung dich trong binh polyetylen hoac thly tinh bosilicat. Dung dich bé&n khoang mdt nam.

Ciing cé thé ding dung dich géic ban sin, chira 1,000 gCd/l £ 0,002 gCdl.

2.3.4 Cadimi dung dich chudn |, p (Cd) = 10 mgi

Ddang pipet hit 10 m? dung dich gdc cadimi (2.3.3), cho vao binh dinh muc dung tich 1000 ml, thém 10 mi
axit nitric (2.3.1) va thém nudc dén vach.

Bdo quan dung dich trong binh polyetylen hoe thiy tinh bosilicat. & nhiét dé phong, dung dich bén it nhat

mot thang.

Cha thich 1 — Né&u ding pipet ¢ micralit thi cd thé chudn bi 100 ml dung dich chudn,

2.3.5 Cécdung dieh higu chudn cadimi
Chudn bi it nhat nam dung dich hiéu chudn phi hgp vdi nhimg ndng dé cadimi ¢an phin tich.
Thi du nhur pha day dung dich tir 0,05 mg CdA dén 1,0 mg CdA.

Ddng pipet hit 0,5 ml; 2,0 ml; 4,0 ml; 4,0 ml; 8,0 ml va& 10,0 ml dung dich chudn cadimi (2,3.4) va cho vao
cac binh dinh mue dung tich 100 ml.

Thém 1 ml axit nitric (2.3.1) vao mdi binh, rdi dinh midc bang nudc va l3c déu.

Céc dung dich hidéu chudn chia 0,05 mg Cdl; 0,2 mg Cdl; 0,4 mg Cdl; 0.6 mg Cd/l; 0,8 mg Cdf,
1,0 mg CdA.

2.3.6 Dung dich trdng

Dung pipet hit 1 mi axit nitric (2.3.1) cho vao binh dinh mic dung tich 100 mi va dinh muc bing nudc (2.3.4).

Néu miu duoe xir Iy vé ca hda trudc thi dung dich trang cilng phai duoe 1am ding nhu vay (xem 2.5.2)

2.3.7 Dung dich d4t diém "khéng" (zero) cho may

Dang nudc (2.3.4) 1am dung dich d&t diém "khong". Clng ¢6 thé ding dung dich tring (2.3.6) dé dat diém
"khéng" néu ndng dd cadimi clia né thap dén mirc co thé bd qua.
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2.4 Thiét bj, dung cu

Moi dung cu thly tinh ngay trude khi ding phai dugc ria bang axit nitric loang, khoang 2 melf, néng (cb thé
ngam 24 gid), rbi trang k§ bang nutic (2,3). Can kiém tra sy nhiém ban cadimi ¢ timg loat dau ndi pipet va
cac binh chira plastic bAng cach thirtréng (xem 2.6.1).

241 MAy trac phé hdp thu nguyén 101, co trang bi bd phan hiéu chinh nén va ngubn phat xa dung dé xac
dinh cadimi. Van hanh theo hugng dén cla hang san xuét,

24.2 Ngubn cip khéng khi va axétylen. Can phai tuan thi moi hudng dén vé an toan cla hang san xudt. Ap
sudt axétylen du trong bom it nhét phai 12 5 x 10 ° Pa.

243 Daudot axétylen - khang khi

24.4 Cacbinh dinh mic dung tich 10 ml, 100 ml, va 1000 ml.

245 Cacpipetiml,2ml, 3ml 4 ;-ﬁ, Eml, 6ml &ml 10 ml 20 mi, 30 ml, va 40 ml.

246 Gac pi.pgt micrelit ho&c thiét bi pha lodng.

2.4.7 Coc, cf 250 ml.

2.4.8 Dung cu g8t néng, thi du bép dién.

2,45 Thiét bi loc mang va cdi loc, o3 16 0,45 um, dudc rira k¥ bang axit nitric loang va trang bAng nudc.

2.5 LAy méau va xu ly mau

L&y méu theo TCWVN 5993 : 1995 (IS0 5567-3).

251 Lay miu

L&y méu vao c4c binh polyetylen hoac thiy tinh bosilicat da duoe 1am sach trudc biing axit nitric va nudc.
2.5.2 Xirly méu va chuan bi dung dich méu

2521 Xirly miu dé xac dinh ham lugng cadimi hoa tan

Sau khi ldy méu (2.5.1), loc mAu cang som cang 181 qua mang loc cd 16 0,45 um.

DE 8n dinh nude loc can thém 10 mi axit nitric (2.3.1) hodc hon vao mét lit mu nude dé dam bae dat pH<2.

2522 XIly miu dé xac dinh cadimi sau khi vo co hoa

Sau khi ldy, axit hba ngay mau bang 1 mi axit nitric (2.3.1) cho 1 lit méu; néu can thi tang luong axit dé dam
bio pH < 2.

L&c déu mau.
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Ldy 100 mi miu da |dc déu cho vao cbc ¢g 250 ml. Thém 1 mi axit nitric (2.3.1} va 1 ml hidro peoxit H:0:
(2.3.2).

Sun néng cdc trén bép cho dén kni con khaang 0,5 ml. Gha ¥ khdng duge dun dén khd.
Néu mau nudc bj nhidém ban nang bdi cac chét hitu cg, ¢d thé I4p lai viéc thém hidro peoxit HzOs (cdn than!).

Héaa tan phan con lai trong 1 ml axit nitric (2.3.1) va mét it nude. Chuyén dinh lugng vao mét binh dinh mic
dung tich 100mi va dinh muic bang nudc.

Né&u diing thé tich mau khéc vai thé tich di néu thi ¢in chon dung cu va digu chinh lugng thudc thir theo ty 12
thé tich cho phi hgp.

NEu thdy khong can vé co héa ma van dinh lugng dugc cadimi (Cd) chinh x&c thi chi can axit héa mau

nudc 1a da.

2.6 Cach tién hanh

Trudc khi do can digu chinh cac thong 56 cda may tric phd hap thu nguyén tif (2.4.1) theo hudng dén cua
hdng san xudt,

Tdi wu héa mei didu kién cho ngon lua.

Bt diém "khéng" cha may bAng cach hut dung dich dung dé dit diém khéng (2.3.7) vao ngon Ika.

2.61 Thirtring

Tién hanh thir trdng vdi dung dich trdng (2.2.6) déng théi khi do mau, ding cung phuong phap va mei ludng
thudc thir nhu khi 1dy mau va xac dinh, chi khéc 14 thay phan mdu thi bing nudc (2.3).

2.6.2 Xy dung duding chudn

¥4y dung duting chudn b&ng cach do dé hadp thu lan lugt céc dung dich hiéu chudn {2.3.5) theo thir tu ndng
dd tang dan.

Sau méi 1an do mdt dung dich hiéu chudn, can kiém tra lai diém "khong" vdi dung dich dung dé dat diém
“khéng" (2.3.7).

263 Do miu

Sau khi vira do mau tring (theo 2.6.1) thi do cac dung dich mau can phan tich (2.5.2) va ghi dd hdp thy cla
ching.
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Sau mbi day do, va it nh&t la sau 10 dén 20 phep do, can phai do lai dung dich tréng va mdt dung dich hiéu
chudn cé nbng d6 & khoang gita dudng chusn dé kiém tra su phi hop clia dudng chuén.

N&u ham luong cadimi trong méu vugt qua thang chuén thi pha lo&ng mau bling dung dich trang.

2.7 Danh gia két qua

271 Cach tinh
Lap phuong trinh duting chudn theo phuong phap hdi guy tuyén tinh dya trén cac két qua do day chuan.

Tinh nong d6 cadimi trong méu nudc p (Cd) bang miligam trén lit, theo cong thire .

(A - Ag) x Vs
p(Cd) =

bx VE'
trong dd

A, la ' db hap thu cla dung dich tring;

A; la do hdp thu cla dung dich mau;

b 1a dd déc cha dudng chudn theo 2.6.2, tinh bing lit trén miligam;

Vi la thé tich cha phan méu thl, tinh béng mililit ;

V= la thétich clia phan e il diing dé xir Iy va chudn bi mau phén tich, tinh bng mililit.
Méu cé nhing giai doan pha loang khac voi cac digu da chi ra & trén thi can dua vaoc tinh toan.
2.7.2 Biduthi két qua

Cac gid tri can duge 1am tran dén sd |8 thir hai, nghia la dén 0,01 mgl.
Thi du;
Cadimi {Cd): 0,07 mg/d
Cadimi (Cd): 0,41 mgA1
2.8 Bao cao két qua
Bao cao két qua can cb nhimg théng tin sau:
a) frich din tiéu chudn nay;
b) mb ta diy du ve miu nudc;
c) trinh bay két qua, theo 2.7.2:
d} chitigt v& xi¥ ly mAu néu cg;

e} nhimg diém khac voi cach lam nay va moi tinh huéng ¢ thé gay anh hudng dén két qua.

9



2.9 Do chinh xac
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®em bang 1.
Bang 1 - 86 lidu vé dd chinh xac
Mau| I | n|n.|] x X a: VC, R VCr | WFR Thich hgp cho
56 % | mg/ |mal | mgil | % mag/l | % %
A8 1 23|83 | 0|0113|0,118 |0,0097| 82 |0,0058| 50 | 104,1
B 123 |60|5|0583|0587|0,0308| 53 |0,0092| 1,6 | 1043
c'™|23|63|0)0968]|1,008 00733 7.3 (00121 1,2 | 104,1-
% | pg/l | pall | pgil % pg/l % %
D% | 52 |133| 2 | 0,91 | 1,202 |0,3196| 24,7 |0,0830| 6,4 | 141,89 |Ca hai phuong phap 5)
22 |55 | 2 | 0,01 | 1,148 | 0,2704 | 23,5 | 0,0483 | 4,2 | 1262 |Phuong phap 3.6.2.1
17 | 45 | 0 091 | 1363 |03568| 262 |0,1159| 8,5 | 1498 |Phuong phap thém: thd
13 | 31 |11] 081 | 1,38 | 0,1718| 12,4 .6.0543 46 | 152,7 |edng
Phudng phap thém: i dong,
E" | 52 (136| 0 | 270 | 296 |0,6399| 21,6 |0,2663 | 9,0 | 109,6 |C4 hai phuong phép 5)
22 |56 | 0| 270 | 2,78 |0,6318]| 228 |0,1994| 7.2 | 1029 |Phuong phap 3.6.2.1
17 | 40 | 11| 270 | 2.99 | 0.3445| 115 |0,1851 | 65 | 110,7 |Phuong phap thém: th
|13 35| 0| 270 | 3,22 |05592| 174 [0,1583 | 49 | 1192 |cong
: Phuong phap thém: tu dong.
F¥ | 53 |135{ 7 | 16,2 | 18,34 | 3,3487 | 18,3 | 1,4208| 7,7 | 113,2 |Ca hai phuong phagp 5)
23 | 56 | 11| 18,2 | 17,14 | 2,2328| 13,0 |0,7567 | 44 | 1058 |Phugng phap 3.6.2.1
17 | 43 16,2 | 18,33 | 3,9697 | 21,7 |1,4976| 82 | 113,1 |Thém: thi cdng
13133 |8 | 162 | 20,17 |3,1077| 154 |1,3096| 65 | 124,5 |Thém: ty dong.
| 1a s8 phong thi nghiém tham gia

n 1a sélugng cic gidtr

% |a gi tri trung binh

Ny 1a phan trdm sé lidu bi loai bd
x 1a giatri thuc

o |4 @& léch chuan I3p lai

VC, |a hé 6 bign thién 13p laj
on la dd léch chudn tai lap
VCq 13 hé s bidn thién tai lap
WFR 12 hiéu sudt phat hién (%),

8) F: nudc cit thém Cadimi.

3) C:nuéc udng thém cadimi.

4] Fhuong phap AAS khang ngon lia.

2) Nuge thai cdng nghip bi & nhiém nhe.

1) Phudng phap AAS ngon Ilra khéng khi — axétylen.

5) "Ca hai phuong phap” nghia |a phuong phép thém thd cdng va thém tir déng d&u tinh dén trong tinh todn.
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Chu’cmg 3: Xac dinh cadimi bang AAS khéng ngon Ita

3.1 Cac chéat cantro

Cac ion sdt, dong, niken, coban va chi khdng g&y can rd néu ching cé mat riéng ré véi nhing néng do

knong qua 100 mgl.
Matri, kali, canxi, magié, sunfat, clorua & ndng dd dudi 1000 mg khéng gay can trd.

NEu cac ion néu trén cing 16n tai déng thai trong dung dich thi ching cb thé lam t&ng hodc giam tin hiéu do
ngay khi ching & nhing ndng dé rél thap. Mot vai ion khac gy can trd ngay & nhimng néng dé thép, BAi vy
nén ding phuong phap thém chuén d& hiéu chudn va ¢é phan tich nhing méu c6 thanh phén chua bigt. Anh
huding can trd gay ra do hap thu nén co thé loai trir phan 16n béng hé théng bé chinh nén.

3.2 ‘Nguyén tac

9

Tiem miu 64 axit héa vao cuvét dién bing graphit cla may tric phé hap thy nguyén tr khéng ngon Ila. £o
@8 hap thu & budic song 228.8 nm. Ding k§ thudt thém chudn néu can.
3.3 Thuoc thu

Y&u AU ve db tinh khigt cla cac thufc thr da néu 0 2.3.
3.3.1  Axit nitric, p =140 g/mil.-
3.5.2 Hidro peoxit, W’*zﬁg = 20 % (m/m}.

3.3.3 Cadimidung dich gbc |, p (Cd) = 1000 mg/.

Xem 2.3.3. .

3.3.4 Cadimi dung dich gde 11, p (Cd) = 10 mg/,

Xem 2.3.4.

335 Cadimidung dich chuén Il, p (Cd) = 100 pg.

Dong pipét hat 10,0 ml dung dich gbc cadimi I (3.3.4) che vao binh dinh mic dung tich 1000 mi, thém 10 mi
axit nitric (3.3.1) va dinh mie bfing nude.

3ac quan dung dich trong binh polyetylen hodc thly tinh bosilicat. Chudn bi dung dich nay ngay trudc khi

3ang.



TCVN 6197: 1996
3.3.6 Cadimi dung dich chuan I, p (Cd) =5 pg/l

Dang pipét hit S0 ml dung dich chudn cadimi Il (3.3.5) cho vao binh dinh mic dung tich 1000 ml thém 10 mi
axit nitric (3.3.1} va dinh muc bing nude (2.3).

Bao guan dung dich trong binh polyatylen hodc thly tinh bosilicat. Ghudn bi dung dich nay ngay trudc khi
dung,
3.3.7 Cac dung dich higéu chudn cadimi

Ti dung dich chudn cadimi Il (3.3.5) chudn bi it nhét nam dung dich hiéu chudn phi hgp vai nhimg néng da
cadimi c&n phan tich,

Thi dy nhu pha day dung dich tir 0,3 pg/l dén 3 g Cdil.

Dong pipet hit 0,3 mi; 1,0 ml; 1,7 mi; 2,4 ml; va 3,0 mil dung dich chudn cadimi Il (3.3.5) cho vac ndm binh
dinh muc dung tich 100 mi.

Them vao méi binh 1 ml axit nitric (3.3.1). Dinh mire bing nude va lac déu.

Cac dung dich hiéu chufin chia 0,3 pg/l: 1,0 pod: 1,7 pgd; 2.4 ug v 3,0 pg Cdil.

Chuan bj cac dung dich hiéu chudn ngay truée khi ding.

3.3.8 Dung dich trang

Dung pipet hit 1 ml axit nitric (3.3.1) cho vae binh dinh mic dung tich 100 ml va dinh mire bang nudc.

Méu mau dude xUr Iy vé co héa trude thi dung dich tring cling phai duge lam dang nhu vay (xem 2.5.2),

3.3.9 Dung dich dat diém "khéng" (zero)

Dung nudc (2.3) lam dung dich dat diém “khong™. Cling cé thé dung dung dich tring (3.3.8) dé dat diém
"khang" néu ndng dé cadimi cla né thap & mue co thd bd qua,

3.3.10  Cac dung dich dung lam giam anh hudng cla céc chat can trd (xem [2] trong phu lyc A}, hodc “cac
dung dich hd trg".

Hoa tan 1,0 g bét paladi trong 3 ml axit nitric (2.3.1) va 20 ml axit clohidric (p = 1,18 g/ml) khi dun ndng rai
pha lodng dén 100 ml bing nudc.

Haa tan 10 g ameni nitrat (NH:NO4) trong nude, pha leang thanh 100 mi béng nude,
3.3.10.1  Dung dich ding cho méu nudc co do mudi cao
Trén hai thé tich bang nhau dung dich paladi va dung dich amoni nitrat {xem 3.3.10)

10 pl dung dich hon hgp nay chira 50 pg Pd va 500 pg amoni nitrat NH4NO.,
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3.3.10.2 Dung dich ding cho mau nudc it bi 6 nhiém

Tron 15 ml dung dich paladi va 15 ml dung dich amoni nitrat trong binh dinh mirc dung tich 100 ml réi thém

nudc dén vach muc.

10 ul dung dich hén hgp nay chira 15 pg paladi Pd va 150 pug amoni nitrat NH NOs.
3.4 Thiét bj, dung cu
Xam 2.4 v& lam sach dung ey thy tinh.

3.41 May tric phd hdp thu nguyén 10, cd trang bi bd phan hiéu chinh nén va ngudn phat xa dé xac dinh

cadimi.

3.4.2 Cuvét graphit, co trang bi b& phan digu khién.

3.4.3 Cuvet graphit dugc phil 18p chiu nhiét va co bé ga

\

Chu thich 2 — MEy khéng théy cac yéu 18 can trd thi ding cuvet thuang.
3.4.4 Ngudn cdp khi érgnn

3.4.5 Cacthiét bi khac (xem 2,4)

Chu thich 3 — D& dat dé chinh xéc cao, nén diing mét bé phan tiém miu ty déng.

3.5 Ldy mau va xtr ly mau trude khi phan tich

Tién hanh nhu quy dinh 9 2.5,

3.6 Cach tién hanh

Truoc khi do can diéu chinh cdc thong 6 cla may do phd hdp thu nguyén tir (3.4.1) theo hudng dén cda @
hang san xuat.

Dt diém "khdng" cho may bing dung dich dat didm "khéng" (3.3.9)
3.6.1 Thirtring

Tién hanh thir trdng vdi dung dich tréng déng thai khi do mé&u, diing ciing phuong phap , mai lugng thuds thir
nhurkhi I&y mau va xac dinh, chi khéc I thay phan miu thi bé&ng nudc.

3.6.2 Xay dung duing chudn va xac dinh

Truge khi do mdi 16 méu, can pha it nhat nim dung dich higu chusn bao g0m cac khoang ndng dé can xae
dinh tr dung dich chuan cadimi Il (3.3.5).
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3.6.2.1 Do truc tiép

Chi ding cach do truc tiép khi cac yéu t6 can trd nhu da néu & muc 3.1 co thé bd qua. Néu khang, phai ding
phuong phap thém chufn nhu mé ta d muc 3.6.2.2.

Do dd hap thu hay db hép thy tich phén (dién tich pic) cla céc dung dich higu chudn (3.3.7), dung dich tring
(3.3.8) va dung dich mAu (xem 2.5.2} theo hudng dn clia hang san xut may.

Trudc khi do, tiém 10 ul dung dich hd trg (3.3.10.1 hodic 3.3.10.2 tly theo miu nudc) va dung dich mau vao
cuvét graphit (3.4.2),

Mi dung dich do it nhat hai fan dé phat hién nhimg két qua bt thudng.

3.6.2.2 Cach lam theo phuong phap thém chuin
Thug hién nhur md ta d.cac muc 3.6.2.2.1 va 3.6.2.2.2.

Chu thich 4 — Cach 1am nay cho phép gidm bét duge dnh hudng can trd clia thanh phan dung dich trong nhiéu
truong hop, loai trlr duge nhigu sai sd khac ma ham lugng cadimi, ké ¢ dung dich da thém, van nam trong

khodng tuyén tinh cla dugng chudn.

3.6.2.2.1 Thém thlicéng

Dung 4 binh dinh mie dung tich 10 mi. Ldy vao mbi binh 0,10 ml axit nitric {(3.3.1} va 5,0 ml dung dich
mau (2.5.2). :

Thém nuc vao binh thi nhét dén vach mie; thém 0,05 ml dung dich tiéu chudn cadimi {3.3.5) vao binh thir
hai; 0,1 mi vae binh thir ba; 0,15 mi vao binh thir tu. Dinh mie cic binh b&ng nude. Nhu vay ta dudc ba dung
dich mau thém,

Neéu ham lugng cadimi & mdt trong ba binh thém vugt qua 2 ug/ thi can phai lam lai ca bén binh véi the tich
mau nho di, va phai chd y khi tinh két qua Lam giéng nhu trén voi dung dich tr&ng (3.3.8), ciing ding bén
binh va clng thém dung dich chudn cadimi nhur trén. Nhu vay ta dugc ba dung dich tring thém.

Chu thich 5 — Thé&m nhu trén tuong tng vai viéc tang néng d6 cadimi lén 1 ug/l (véi thé tich thém 0,05 mi):

2 ug/l (0.1ml), va 3 g/l (0,15 mi) trong 5 ml mAu. Viéc pha lodng do dinh mic bing nudes, do dé khéng can
dua vao tinh toan. ' :

Bo dd hip thy cla cac dung dich mAu, mau thém, tring, trang thém, Méi dung dich do it nhat hai lan.

3.6.22.2 Thém tyding

B4t dung dich do (mau da x Iy trudc 2.5.2), dung dich chuin cadimi Il {3.3.8), dung dich tring (3.3.8), dung
dich ding dit diém "khéng” va dung dich hé trg (3.2.10) vao thiét bi pha trén tu dong.

Bat chuong trinh theo hutng dén cla hang san xudt thist bi dé cdc dung dich dugc tiém vao cuvet graphit
nhw sau;
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10 ul dung dich do, 10 pl dung dich d&t giém “khéng®, 10 ul dung dich hé trg;
10 wl dung dich do; 2 ul dung dich chudn Ill, 8 ul dung dich dat diém "khéng", 10 ul dung dich hé tro;
- 10 il dung dich do; 4 i dung dich chudn Il 6 ul dung dich dat diém "khong", 10 i dung dich hé trg;
10 ul dung dich do; 6 pl dung dich chuan Ill, 4 i dung dich dat diém "khong", 10 ul dung dich hé trg;
Ciing lam nhy vy voi dung dich trang. .

Thém nhu trén twong 1ng vai thém 1 pgil, 2 ugd va 3 g/l vae dung dich do va dung dich tréng.

N&ng dé clia cac dung dich do va dung dich tréng c6 thé dugc doc truc tigp trén may.

3.7 Cach tién hanh
3.7.1 Xac dinh tryc tiep

¥em 2.7, chi khac 1a néng do duge biéu dién béng miligam trén lit.

3.7.2 Xac dinh theo phuong phdp thém chudn

V& di thi: dd hdp thu cua cac dung dich méau, miu them dat trén truc tung, ndng 6o cadimi trong (ng dat trén
truc hoanh, Buing thé&ng di qua 3 diém s& cit truc hoanh & chidu am. Diém c&t nay cho biét ndng &6 cadimi
trong mau. COng m nhu vy vai cac dung dich tring, tréng thém. Hiéu s6 cla hai néng da cho biét nong do

cadimi trong mdu nudc.

Chii thich & - C0 thé dénh gid két qua theo phuong phap hai quy tuyén tinh.

3.8 Biéu thi két qua
K&t qua duoc lam trén dén 0.1 pg/l nhung khdng qua 2 con s& o8 nghia.
Thi du: Cadirm (=i 0.7 ugl

Cadim (odi 1.3 ngl

3.9 Bao cao két qua

Xem 2.8

3.10 D chinh xac

Xem bang 1.



