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Chat lugng dat - Xac dinh cadimi, crom, coban, chi, dong, kém,
mangan, va niken trong dich chiét dat bing cudng thuy - Cac
phuong phap phé hdp thu nguyén t& ngon lta va nhiét dién
(khéng ngon IUa)

Soif quality - Dewerminalion of cadmium, chromium, coball, copper, lead, manganese, nickel

and zinc in aqus regia extracts of soll - Flame and efectrothermal atomic absarption
spectrometne methods

CANH BAD - Nhimg qui trinh trinh bay trong tiéu chudn nay phai dugc nhimg ngudi cé du nang
fue va da duge dao tao thuc hign. Mot sd ky thuat, thudce thir va ca vige sir dung thist bi déu co
thé trd nén rat nguy hiém. Nhimg ngudi su dung tiéu chuin nay ma chua hidu ki nhimg nguy
hiém tiém an va nhimg thuc hanh lign quan dén an toan, thi phai ndm bit nhimg chi din chuyén

mén TRUDC KHI bat diu bat ky mot thao tdc nao.

1 Pharm vi ap dung

Tigu chuan nay qui dinh has phuong phap phd hap thu nguyén i dé xac dinh mét hodc mét sé cac kim
loai cadimi, crom, coban, dong, chi, mangan, niken va kém trong dich chiét cudng thuy thu ducc theo
TCWM 8649 (IS0 11468). Lua chon phugng phap nac cho mét nguyén td phu thuéo vac |ugng nguyen
16 dé du doan cd trong mau. déng tha phu thude vae phudng phap can dé o thé bac gdm tdt ¢a cac
nguyen 6 trong mot mau. Cac phuong phap nay of thé 3p dung dudc Khi ham lugng nguyén 18 co the
chiét duac ra cao han hodc thap hon luong duge néu trong Bang 1 (theo miligam trén <ilogam chat

khéy}, Hai phuang phap duce didgn 13 rigng bigt nhu sau;

Phugrg phap A — Xac dinh cadimi, crom, coban, ddng, chi mangan, mken va kém barg pnd hip thu

rguyén tir agon loa.

Phuorg phap B — Xac dinh cadimi, crom, caban, 98ng, chi mangan, riken v& kém bang p-c hap thu

nguyan Lt nivat Jign (khéng ngon Ilal.
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Nhigu qui trinh va thude thif la chung che cd hal phuong phap va cho cac nguyén t8 khac nhau trong
méi phuang phap. Tuy vay nhing ngudi sit dung cin doc car than toan b fiéu chuin truée khi bit diu
pat k¥ mot qui trinh naa,

Bang 1 - Nhimg giéi han ham lugng (mglkg chit kha) cac nguyén to trong dit
cé thé chiét ra bing cuéng thuy theo TCVN 6648 (ISO 11446)

) Phuong phap A | Phuong phap B ]
MNguyén to . . E
{AAS ngon iua) {AAS nhigt dien)
_C;mi =2 <2
Crom =12 <12 ]
Coban >12 <12
Bﬁng_; R »5 <5
| Chi | >15 | <15 _
i Mangan - =2 <2
| MNiken =12 <12
I Kem =2 ! <3

CHU THICH 1 Nhimg gidi han chi thi néu trong bang 1 phl hop vdi thidt bi va ki thuat hien e6 tai thdi didm cfng

bd tiéu chudn nay. Nhing cai tién k¥ thuat co thé lam thay 44i tinh hinh nay trong tuong lai.

CHU THICH 2 Tiéu chudn nay diic biét néi vé su st dung phé hap thu nguyén t Nhimg ngudi s durg tigu
chudn nay nén var hanh phong thi nghiém cla minn theo rhimg th tue kidm soat chat ludng 43 dugs chdp nhan.
Nhing vat liéu chudn da duve xac nhan (CRM) phai ducc ding dé xac dinh 36 luerg cae nguyén ta teng {mg
treng mau chudn phong thi nghiém. Can s dung nhing mau chudn phong thi ngniém dé kidm sodt chat Iuang
narg ngay rhing qui frinh da néu trong tigu chudn nay. Nhimg k&t qua can thist [3p thanh cac 48 thi kidm tra dai
w8 mai nguyén 13 trong phong thi nghiém, Kndng chdp nhan k&t qua néu ndm ngoai gidi han da dugc s chon oia
Juarg chudn, Cui trinh kiém soat cha: luang dua tran ki thuat thdng ké ducc chap nhan ring -&i cdn dude sd dung

[Pt

dé thigt |ap turg gidi han, nhy vay & dam bdo rang ching An dinh va khdng bi “rdi" trong dai han., Mhing vat iiéy
chudn da dude xac nhan phai dude sif dung thudng xuyén dé duy tri tinh d6ng bo clia cae mau chuin phang thi

nghiém va gua dd duy Ui hé théng kidm soat chat wrng.

2 Tailidu vién dan

Cac tai ligu vién dan sau rat car thiét cho viée ap dyng téu chudn nay. D4i val cac tai 1.éu vién dan g
nam cérg bo thi ap dung phién tan doc néu, B&i vai cac tai liéu vién dan khdng ghi nam cang ba thi ap

durg phién ban mdi nhat, bac goém ca cac siia 48i, bé sung (néu cd).

TCWN 4851, 1089 (IS0 3896 1987) Nude ding cho phéng thi nghiém phan tich.
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TCWVN 6645 2000 (15O 11485 1984} Chat ugng d4t - Chiglt cas nguyan td v&t tar trong cuting thuy.

TCWN B810-1 © 2001 {ISO 5725-1 1934} Phin 1- Do dung (D¢ xac thuc va do chinh xac) cla cac
phudng phap do va k&t qua do. Phan 1: Nhing nguyeén tdc chung va dinna aghia.
TOWN 59630 1585 (150 11485 1983) Chat lugng dat - Xac dinh chat khé va ham ludng nudc trén oo

sd khdi lugng, Phuogng phap khoi lugng.

3 Phudng phap A - Xac dinh cadimi, crom, coban, déng, chi mangan, niken va kém
bing phép phan tich phé hap thu nguyén tl ngon Iira
3.1 Nguyén tac

Phuong phép nay dua trén phép do phd hdp thu nguyén 1 cla néng 96 nguyén 16 treng dich chiét méau
Bang cuong thuy dude chuin bi thea TCYN 5849 (ISO 11488), sif dung cac didu kign tidt b néu trong
bang 2.

Béng 2 - Nhimg diéu kién phan tich chung cho phép phian tich phé hip thu nguyén ti ngon Iia

| Naguyén | Budc séng i _ , Lantan Can tro . : 3
] Loai ngon hua Hiéu chinh nén
to il ) | clorua chinh ' |
Cadim: 2288 | Khéng ki oxi|  <héng e Dater]
hodiaxétyien '
Crom | 3578 [khong kni knid axelyen T Fe. Al Halogen
hodc axéty en/NG, Hhang Ca, Mg
‘Ccban 2407 | Khang khi oxi | Khéng 1 Doteri
hodfaxétylen
 Déng 3248 | Khong khi o Khang | Doteri
hodfaxétylen |
Ch 217.0 | Khong khi oxi | Khéng . Dotar
| hodfaxétylen |
Manga?'._“_- 2795 khang &hi oxi hoat 0o ~ Fe, Si Cicten _|
| axetylen hodc : !
axétylen/N,O Khang i
Nicken | 2320 | Khéng ki g Khang Fe Datern
| hodiaxétvlen
Kam 71248 | Khong kni oxi | Knang . Doten
hodalaxétylzn

':-HU THICH - Bua= :sdr'.-g dadarala I".?":EI}I' I"Ihét_ Nﬁ_&.!_j JLJ"I.J g |I:I'd. Mo ot j_j_: & dirh crfm vl mangan thi n

GNLNg nRGng cdn trd 52 duge gidm xudng. Mgude sir dung =8n bidt rang andng bign 95 nhd v U 8 the tich khi
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cdng 26 thé ¢d anh hudng dang ké dén cufing do cla tin hidu phar tich va cing cd thé lam bién d8i 46 wyén tinh
cda nhing <&t qua co thigt bi cung cdp, CA s khar nhau vé cudng 4o axit, go co su khac nhau chat it khi pha méu
cing b thé anh hudng dén mét 58 nguydn t8 vdi mét s6 may do dac biét Ia kni khong s durg hidu chinh nén. Vi
way. nhimg nguéi sit dung phai tur thanh thao vdi tinh nang k7 thuat cia thigt bi.

3.2 Thudc thir

Tat ca thudc thir phai 1a loai tinh khiét phan tich. St dung nudc khit ion hoac nudc cAt tr thidt ki hoan
toan bang thuy tinh, phi hap vdi loai 2 cla TCWYN 4851: 1989 (1SO 3696).

Nudc dung dé xac dinh mau trang va dé chufn bi cac thudc thr, cac dung dich tiéu chudn phdi cé ndng
dg nguyén té can xac dinh khdng dang ké so vdi ndng dé thip nhat cla nguyén t6 nay trong dung dich

mau.

3.2.1 Axit clohydric, 37 %: khdi lugng riéng p~ 1.18 giml
Fhai sk dung axit clohidric cling mé trong suét qua trinh thd.
3.2.2  Axit nitric 65 %:; khdi lugng rigng p = 1,42 g/ml.

Phai sit dung axit nitric cling mé trong sudt qua trinh thir.
3.2.3 Axit nitric, pha loang 1+3 {V/V)

Them 250 ml axit nitric {3.2.2) vao 500 ml nudc trong bink dinh mic 10CC ml va thém nudc dén vach

mre

3.2.4 Axit sunfuric, 98 %, khdi luong rigng p ~ 1,84 g/ml.
Fhai sir dung axit sunfuric cing mé trong sudt qui trinh thir.
3.2.5 Axit sunfuric pha lodng 1+9 (VW)

Thém tw tir 100 ml axit sunfuric (3.2.4) viiz xoay binh hoSc khudy (ding que khuay t) vao 700 ml nuée

treng binh dinh mdc 1000 ml, trén déu, lam ngudi va cho thém nudc dén vach mic.
3.2.6 Dung dich lantan clorua, 37g/l lantan

Hea tan 100 g lantan (1) clorua, LaCl,.7H,D, lrong 7C0 ml nudc. Chuyén dinh Iugng toan bé durg dich
thu dudc vao binh dinh mirc 1000 mi va lam day dén vach mic bang nudc,

3.2.7 Dung dich trang khéng cé lantan — ding dé hidu chu3n

Fha ‘oang 210 ml axit clohidric {3.2.1) va 70 ml axit ritric {3.2.2) bang 500 ml nude trong birh dinh mic

1000 ml va cho thém nudc dén vach mirc,
3.2.8 Dung dich tring ¢6 lantan - dang dé hiéu chuan

Pha lcang 210 ml axit clohidric (3.2.1) va 7O ml axit nitric {2.2.2) bing 500 ml ~udc trang binh dinh mic

1000 m!. Thém vao 100 ml dung dich lantan clorua (3.2.8) va cho thém nudc dén vach mdr,
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3.29 Axeton

3.3 Chudn bi cac dung dich géc va dung dich tiéu chuin clia cic nguyén t& riéng biét

Cung dich gdc cla tdt cd cae nguyén t& cdn phai dude thay thé tdi da sau mét nam, nihung dung dich
chuar can phai chudn bi mai it nhat la hang thang. Néu nhing dung dich géc duds chuan bi truc tiép 1r
kim loai thi cdn chu ¥ dam bac rang, kim loai duge st dung khong co 1dp axit bé mat. Cé thé sl dung
nhimg dung dich kim locai géc ¢d s3n trén thi trudng nhung phai duge kigm tra bing nhimg phuong
prap phang thi nohiém thich hop dap ing vdi thue hanh phong thi nghiem duds céng nhan, Bién ban
V& 56 ligu cta mar ian kigm tra phar dude v trlf,

3.3.1 Céac dung dich cadimi

CANH BAO - Cadimi 1a chat déc manh. Cac bién phap an toan phai dugc ap dung dé tranh tiép xuc
vao miéng va hé tiéu hoa.
3.3.1.1 Cadimi, dung dich gdc tugng img vi ndng & cadimi 1000 mg/|

Can 1,0000 g cadimi kim loai (dd tinh khigt téi thiéu 1& 99.5 %) chinh xac d&n + C,C002 g va hoa tan
Ivgng can dé bang 40 mi axit nitric (3.2.3) trong ¢dc dun thuy tinh 250 mi ¢d Gay nap. Sau do them vao
100 ml nude. Bun sé dén bdc khoi nitg oxil, lam ngudi. chuyén vao binh dink mde 1000 mi va thém

nwde dén vach mie.
3.3.1.2 Cadimi, durg dich tigu chudn tuong ing vdi ndng g cadimi 20 mg/l.

Dung proet 1dy 20,00 mi dung dich cadimi gde (3.3.1.1) cho wao binh dinh mdc 1000 mi. T1ém 20 ml
axit nitric {3.2.3) va thém nuéc dén vach mic.

3.3.2 Dung dich crom
3.3.21 Crom, dung dich g&¢ tugng (ng vdi nong dé crom 1000 magyl,

Hoa lan 28290 g + 0,0002 g kali dicromat, K,Cr,0,, 3 sy kha & 130 °C trong 24 h, trong 40 mi nudc
trang ciic thuy tinh 400 ml co ndp day. Thém vao 5 ml axit sunfuric {3.2.4). lam lanh. chuyén vac binh

dinn mie 1000 mi va thém nudc dén vach mifc
3.3.2.2 Crom, dung dich tiéu chudn tong Ung vdi néng di crom 20 mgit,

L3y bang pipet 20,00 ml dung dich crom gdéc (3.3.2.1) cho vao binh dinh mie 1000 mi. Thém vao 20 ml

axit nitric {3.2.2) va thém nudc dén vach mie.
3.3.3 Dung dich coban
3.3.3.1 Coban. dung dich gdc fugng Ung vdi nong do coban 1000 miy

Can 1.0000 g cocban kim loai (46 tinh khiét t&i thiBu 1a 99,5 %) chinh xdc dén + 0,0002 g rdi hoa tan

ludng can dd bang 10 ml axit nitric {3.2.3} va 10 ml axit clohidric (3.2.1) trong ¢d¢ dun thuy tinh 250 mi
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c6 day nap. Sau do thém vac 100 ml nuéc, dun sai dén oéc khéi nitd oxit, lam ngudi réi chuyén vao

oinn dinh mic 1000 mi va thém nudc dén vach mie,
3.3.3.2 Coban, dung dich tiéu chudn tuang Ung v& néng d6 coban 20 mg/!

Dung pipet 18y 20,00 ml dung dich coban gén (3.3.3.1) cho vao binh dinh mae 1000 ml, thém vao 20 mi
axit nitric (3.2.3) va thém nudc dé&n vach mic.

3.3.4 Dung dich déng
3.3.4.1 Déng, dung cich gbc tuang ing vdi ndng dé ddng 1000 mg/!

Can 1,0000 g ddng kim loai (d6 tinh khiét tdi thidu ia 99,5 %) chinh x&c dén = 0.0002 g rdi hoa tan
ligng can 36 bang 40 mi axit nitric {3.2.3) trong cdc dun thuy tinh 250 mi ¢6 ndp day. Sau &6 them 100
mi nudc, dun séi dén béc khéi nitg oxit, lam ngudi, chuyén vao binh dinh mie 1000 mi va thém nubc

dén vach mite.
3.3.4.2 Bdng, dung dich tidu chuin tiwang img vai néng 46 déng 20 mg/l

Dung pipet [&y 20,00 ml dung dich ddng gdc (3.3.4.1) cho vao binh dinh mdc 1000 ml. Thém vao 20 m|
axit nitric (3.2.3) va thém nuéc dén vach mic,

3.3.5 Dung dich chi
3.3.5.1 Chi, dung dich géc tuong Ung véi ndng dé chi 1000 mgl

Can 1,0000 g chi kim loai (do tink khiét t3i thidu 1a 98,5 %) véi dd chinh xde = ©,0002 g rdi hoa tan
lwong can do bang 40 ml axit nitric (3.2.3) trong céic thuj tirh 250 mi ¢6 ndp day. Sau dé thém vao 100
mi nude, dun sbi dén boc khéi nitd oxit. lam ngudi, chuydn vao binh dinh mic 1000 mi va thém nuds
dén vach mite.

3.3.5.2 Chi, dung dich tiéu chudn tuong (mg vai nong 46 chi 20 mg/l

Ding pipet idy 20,00 ml dung dich chi géc {3.3.5.1) cho vao binh dinh mic 1000 ml. Thém 20 m| axit
nitric (3.2.3) va thém nudc dén vach muc.

3.3.6 Dung dich mangan

3.3.6.1 Mangan, dung dich gac tuong (ng véi néng dé mangan 1000 mgl.

Lam sach mangan kim ioai bang cach cho vai gam mangan dign phan (J6 tinh khigt t&i thidu 12 99.5 %)
vao coe dun thuy tinh 250 ml ¢é chia khoang 150 mi axit sunfuric lpang (3.2.5). Khudy va d& cho
mangan lang xudng trang vai phit. Gan, rifa vai lan bing nude va cudi cung rifa bang axétan (3.2.9).

Gan ax&tdn du, 1am khé kim loai treng 2 min & 105 °C va de nguéi treng binh hut 3m.

Cén 1,0000 g mangan kim loai 43 duge lam sach nhu vay chinh xac dén = 0,0002 g rdi hoa tan fudgng

can do bang 20 mi axit clohidric {3.2.1} va 20 mi axit nitric (3.2.3) trorg cdc dun thuy tinh 250 ml cé nép

10
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day, Sau J6 them 100 mi nude, dun soi dén bdc khoi nitd oxit, lam ngudl, chuyén vaa binh dinh mJc

1000 ml va thém nudc dén vach murc
3.3.6.2 Mangan. dung dich {idu chudn tdrg ing vdi ndng d6 mangan 20 mg!|

Ding pipet |dy 20.00 mi dung dich géc mangan (3.2.6.1) cho vao binh dinh mie 1000 ml Thém 29 mé

axit ntric (3.2.3) va thém nudc dén vach mic.
3.3.7 Dung dich niken
3.3.71 Niken, dung dich gdc tudng Ung vdi néng 6 niken 1000 mg/!

Can 1.0000 g niken kim loai (dd tinh khiét tdi thigu 13 89,5 %) chinh xac dén + 0,0002 g rdi hoa tan
lugng can déd bang 10 mi axit clohidric (3.2.1) va 10 ml axit nitric {3.2.3) frong céc thuy tinh 250 mi cd
nag 4y Sau 7o thém vao 100 m! nudc, dun sé&i dén bac nito oxit, 1am ngudi, chuyén vac binh dink

mifc 1000 m: va thém nutic dén vach mic,

3.3.7.2 Niken, dung dich tidu chudn tudng dng vdi ndng dé niken 20 mg/l

Dung pipet 8y 20,00 ml dung dicn gée niken (3.3.7.1) cho vao binh dinh mds 1000 ml. Thém 20 ml
axit nitric (3.2.3) va thém nudc dén vach mic.

3.3.8 Dung dich kém

3.3.8.1 Kém, durg dich gdc tuong (ng v&i nang 4o kém 1000 mgl

Can 1,0000 g kém kim loai (dd tinh khigt t&i thiéu 14 99,5 %) chinh xac dén + 0,0002 g rdi hea tan
Iudng can do bang 40 mi axit mitric (3.2.3) trong cdc thuy tinh 250 m! e nap day. Sau do them vao
100 ml nude, dun s dén bdc nitd oxit, 'am ngudi. chuyén vao binh dinh mde 1000 ml va thém nudc
dén vach mitc.

3.3.8.2 Kém. dung dich tigu chudn twang (ng voi néng do kém 20 mgil

Cung pipet 1ay 20,00 mi dung dich gac k&m (3.3.8.1) cho vao binh dinh mifs 10CC ml. Thém 20 mil axit

nitric {3.2.3) vé thém nudc dén vach muc

3.4 Thiét bi, dunq €1
3.4.1 Cac thiét bi phong thi nghiém thong thudng

T3t ca cac binh thuj tinh phai dugc lam sach can than trude kh: xac dinh nguyén ¢ vét i du bang cach
ngam treng dung dich axit nitric 5 % /) trong it nhat 14 6 h va sau do sac rifa bang nuds trude kh
dung. Axit nitric phai duge thay theé Farg tuan.

CHU T=ICH  DE thuan tign nén gl rigrng nhiing 53 dung cu thuv tink cho nhing prep xac dinh danh cno tiéu

chudn nay 38 gdm kha ndng bj rhiém o8r trong phang thi nghigm. Tuong L od thé, thue hign budc lam sach targ

axt df qua dém.
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3.4.2 May quang pha hip thu nguyén tir

May quang phd hdp thy nguyén & phadi duge trang bi; mét den catdt rdéng hodc mét den phéng dién
khéng dién cuc phd hdp vai nguyén 1 (theo kién nghi higén hanh vé& dén clia nha san xust may), mot he
thdng hidu chinh nén, mdt dén dat thich hop véi ngon Ida knéng khilaxétylen hoac nito oxivaxétylen
{van hanh theo hudng dan cla nha san xudt may). Viéc hiéu chinh nén biing den doteri |3 qui dinh ky
thut téi thiéu dude chdp nhan cho hiéu chinh nén @& do budc séng thdp hon 350 nm va mot dén
halogen d¢ do budc sdng trén 350 nm, Nhimg hé khac {nhu phan cuc Zeeman, Smith- Higftje) clng
duge chap nhan la nhu nhau va trong nhirng tinh huéng nhat dink cé thé tét hon.

CANH BAO - Phai tuan thi nghiém chinh nhimg khuyén cao vé an toan cla nha san xuit may
khi st dung nhimg ngon lira do.

3.5 Cach tien hanh

351 Maiu thi

St dung dich chiét dat bing cuang thuj thes TCVN 6640 (ISC 11466},

3.5.2 Phép thir trang

Tién harh phép thir trdng & cling thai diém vé: phép thir dich chiét bang cudng thuy nhung st dung cat
thach anh sach thay cho mau dat va theo qui trinh giéng nhu qui trinh d8i v8i dat, sif dung cling mét

lugng cac thudic thir cling gidng nnu pheép xac dinh trong dat.
3.5.3 Chuin bi cdc dung dich hidéu chuin

Trude mai dot xac dinh can chudn bi tir dung dich tiéu chudn nguyén t& (xem 2.3.) cd ndng d6 20 mgil,
it nhat ndm dung dich hiéu chudn baoc trim khoang néng d6 cdn xac dinh nhu dudi day. Cac dung dich
hiéu chudn méi ddi véi tat ca cac nguyén t3 cén phai chudn bi lai it nhat la hang thang,

3.5.3.1 Dung dich hiéu chuan cadimi

Dung pipet 13y 1,00 mil; 2,00 mk; 4,00 ml; 6,00 ml: 8,00 ml; 10,00 ml dung dich tiéu chuan cadimi
{3.3.1.2) cho vao mat day bink dinh mie 100 m: Thém vae mdi binh 21 mi axit clohidric (3.2.1) va 7 ml

axit nitric (3.2 2. Pha fo&ing d&n vach mitc barg nudc va tron déu.

Cac dung gich nay ¢d néng d6 cadimi tuong ing la 0,2 mg/l; 0,4 ma/, 0.8 mg/l; 1,2 mg/l; 1.8 mg/l
va 2.0 mg/l.

3.5.3.2 Dung dich hidu chuin crom

Dirg pipet 18y 5,00 mi; 10,00 ml, 20,00 mi, 30.00 ml va 40.00 ml dung dich tiéu chuan crom {3.3.2.2)

cho vao mat loat bink dinh mic 100 mi. Thém vac mdéi binh 21 ml axit clohidric (3.2.1) va 7 m! axit nitric

{3.2.2) Pha lo&ng barg nudc dén vach mic va trén déu.
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Ba vai pnép do ngon ida khang khifaxétylen, them vao 10 ml dung dich lantan slorua (3.2 8] trusge khi

pha lzdng dén vach mirc.
Cac durg dich nay ¢d néng do crom tueng ing 13 1.0 mal: 2.0 mg/l; 4.0 mag/l: 6.0 mgl: 8,0 mgil.
3.5.3.3 Dung dich higu chudn coban

Ding pipet ldy 5,00 mi: 10,00 ml: 20,00 ml; 30,00 ml v& 40.00 ml dung dich tiéu cALan coban (3.3.3.2)
cho vao mot loat binh dinh mic 100 mi, Trém vao méi binh 21 ml axt clohidric (3.2, va 7 ml axit nitric

{3.2.2) Pha lodng bang nudc dén vach mls va trén déu.
Nhirg dung dich nay tuang tng v& ndéng dd coban la 1.0 marl 2,0 mod: 4.0 moel. 6,0 mgid va 8,0 mgil.
1.5.3.4 Dung dich hiéu chuan déng

Oung pipet 18y 5.00 mi; 10,00 ml; 20,00 mi; 30,00 ml & 4C,00 ml dung dich teu chuan déng (2.3.4.2)
cho vao mat loat binh dinh mde 100 ml. Taém vao méi binh 21 ml axit clohidric (3.2.1) va 7 ml axit nitric

{3.2.2). Pha lodng bing nudc dén vach mic va trdn déu,
Cac dung dich nay tudng dng v nang 6 dong 1a 1.0 mgh; 2.0 mgdl; 4,0 mgit; 6.0 mg/l; va 8,0 mg/l.
3.5.3.5 Dung dich hiéu chuan chi

Ding pipet [&y 5,00 ml: 10,00 mi; 20,00 ml; 30,00 ml va 40,00 ml dung dich tige chuan chi {3.3.5.2) cho
vao mét loat binh dinh me 100 ml. Tham vao mai binh 21mi axit clohidric (3.2.1) va ¥ ml axit nivic

{3.2.23. Pha lodng bang nudc dén vach mic va trin déu.
Cac dung dich nay tuong mg vai néng 4o chi 13 1,0 mg/l, 2,0 mg/, 4.0 mg/l; 5,0 mg/l, va 8.0 mgi,
3,56.3.6 Dung dich hiéu chuan mangan

Dung pipet 18y 2,00 ml; 5,00 ml; 10,00 mi 20,00 ml; 30.00 ml va 40,00 mi dung dich tiéu chudn
mangan (3.3.6.2) cho vao mat loat binn dinh mic 100 ml. Thém vao méi binh 21 ml axit clohidric

(3.2.11va 7 ml axit nitric {3.2.2}. Pha lcang bang nude dén vach mis va tron déu.

Bidi vdi phep do v ngon lira khang khifaxétylen can thém vao 1C mi durg dich lantan clorua (3.2.6)

trude ki pha ledng dén vach muc.

Cac dung dich nay wong fng vdi nong 98 mangan 13 0.2 mg/1.0 mgel, 2.0 mydl, 4,0 mgdl, 6 3 my/l

va 8,0 mgh
3.5.3.7T Dung dich hiéu chuan niken

Dung pipet |dy 5,00 mi 10,00 ml; 20,00 ml- 30.00 ml va 40,00 ml dung dich tiéu chudn niken (3.3.7.2}
cho vao mot leat binh dinh mic 100 m. Tném vao mai binh 21 ml axit clonideic (3.2.1} va 7 ml axt nitne

(3.2.2%. Pna lodng d€n vach mic bang nudc va trén deu.

Cac dung dich nay Wong Jrg vai nang €6 miken la 1.0 mg/l; 2,0 mg/l: 4,0 mg/l: 6.0 mg/l: va 8.0 mgil.

13
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3.5.3.8 Dung dich hiéu chuin kém

Ding pipet 1dy 1,00 mi; 2,00 ml; 4,00 ml; 6,00 ml; 8,00 ml va 10,00 ml dung dich tidu chudn kém
(3.3.8.2) cho vac mét loat binh dinh mdc 100 ml. Thém vao mdi binh 21 ml axit clohidric (3.2.1) va 7 ml

axit nitric {3.2.2). Pha lodng bang nudc dén vach mifc va trén déu.,

Cac dung dich nay tugng (mg vdi néng dé kém 1a 0,2 mg/l; 0,4 ma/l; 0.8 mg/l; 1,2 mg/; 1.6 mg!l va
2.0 mgil,

3.5.4 Hiéu chuln

Bt may quang phd hap thu nguyén tlf theo hudng dan clia nha san xudt may vac budc séng thich
hop, sif dung cac diéu kién thich hop (xem bang 2) va thao tac hé théng higu chinh nén phii hop. Hut
dung dich higu chuBn (3.5.3) va t8i vu hoa nhimg didu kién hit, chidu cao clia gia dét va nhiing diéu

kién cia ngan ira, Biéu chinh tin hiéu clia may t&i didm hap thu “zero" khi dang hit nudc.

Hut mét day cac dung dich hiéu chudr theo trat ty tir dudi 1@n va dung dich hidu chudn trang coi nhu
“khang" {3.2.7 hodc 3.2.8). Sau khi diing hon 10 gidy, doc dd hap thu cla méi dung dich it nhat hai l3n
va néu cac gia tri rdi vao mét khoang chap nhan dudc, thi 18y gia tri trung binh. Can phai cdn than dé
dam bao rang d6 hdp thu < 1, thich hap nhat 1a khéng 13n hon 0,7 khi dung dung dich tigu chudn dam
dac hdn,

CHU THICH 1 4 véi niken cho thdy. ngay ¢a vai d réng vach phd 0,2 nm thi do hap thu t6i da chi vao khoang
.5 don vi hap thu.

CHU THICH 2 Binh nghia vé khoang duce chdp nhan kkdng phai 1a pnam vi cla tiéu chudn nay. Tuy vay, nhing
ngudh st dung cing can chi § chu thich 2 trang diéu 1 vé cac qui trinh ki#m soat chat fugng. Tuy nhién thi cac qui

trinh nay trorg phéng thi nghiém cong phai phi hop vai phuong phap, nhu dua trén &8 thi kidm tra, gidi han tn cay

va suU phan bd thdng ké chudn va khdng chudn
3.5.5 Lap dugng chuan

V& dé thi cho timg nguyén td véi truc hoanh thee miligamilit clia cac dung dich higu chudn [trong da
loai bo 58 do clia mau cnudn trang, cda dung dich (3.2.7 hoac 3,2.8)] va truc tung theo gié tri hap thu

fuing Gng.

3.6 Xac dinh phan mau thr
3.6.1 Khai quat

Hut dung dich thir mau tréng (3.5.2) va mau thlr (3.5.1) riéng biét vao ngon Ita va do do hap thu ddi vai
nguyén td do. Boc s& do cha céc dung dich it nhdt hai 1dn va néu cac gia tri roi vao trong mot day dudc
chdp nhan thi |8y trung binh cac gié tri (xem cha thich 2 trong 3.5.4). Sau mbi phep do, hit nude va

diéu chinh lai dém “khéng" néu can thiét, Néu ndng dé cla nguyén S trong phan mau thir 1dn hon
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<hoang hiéu chudn thi pha lo&ng phan mau thif bang dung dich trang (3.2 .7 noac 3.2.8) tuang ing. DE

v cac nguyen 1€ cu the od thé can phai cb su chu v riéng bigt (3.6.2).

Wdi loai mau chua duge xr 1y, xac dinh ham lugng cla mai nguyén & bang phumng phap thém shuan
Mé&u két qua ohan tich theo phuwdng phdp thém chuan va dudng cong hiéu chudn la déng =hat thi

phuong phap dudng chuan cé thé ducc ap dung.

CHU THICH Nhigt 38 cua cac cung dieh chudn va cung dich thi? cri dude kndc nhau trora gham e 190 tai thel

diém do pha hap thu nguyén tr
3.6.2 Nhimg yéu t& dic biat
36.21 Crom

26i véi pnep do véi ngon Ita khéng khi/ axétylen can thém 10ml dung dich lantan clorua (3.2 8) vao

mau trdng, mai binh chudn va binh mau.

CHU THICH Higl sudt ohist crom tir d&t bAng cudng thuy phu thudc nhisu vae ban chit cde hap chat crom 160 ta

v tin higu phan tich ehia anh huiong manh cla cac nguyén td <hac (xem bang 2% trong dung dich chigt,

3.6.2.2 Mangan

B6i vai phép do vai ngan I khang khif axétylen ¢dn thém 10 ml dung dich tantan clorua (3.2.8) vac
mau trang vao mai binh chudn va binh mau.

3.6.2.3 Niken

Bé1 vdi bude séng » = 232.0 nm cdn chon dé rdng vach phd ta 0.2 nm d8 tach dudng phan tich khai
cac dudng diéu chinh khéng hap thy.

3.7 Tinh toan

Bang cach so sanh vé dd thi hiéu chudn tru duge, xac dink néng 46 cla nguyén 18 tuong (mg wdi d6

hap thu cia mau thir (3.5.1) va clia dung dich thi trdng (3.5.2). Tinh toan ham lugng (w) cda nguyén &

M trong mau theo cong thic sau;

Wy = I(P.__—ﬁ},] v
m
treng dé
Woag 18 phdn khd lucng cla nguyén 18 M trong mau thea miligam t-2n kilogam.
£ la ndng d¢ cla nguyén 13 tudng Ung vai dé ndp thu cla phdn mau i (2.5.1% tinh bang
miligarm trén lit;
o ta ndng da cua nguyén t8 tuong (ng vii do hdp thu clia dung dich thl tdng (3.5.2), tinh bang
riligam trén lit;
f la hé& 5& pha ledng cla 'wdng thi 33 duce pha lodang (3.5 1) néu oo s dung.
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v la thé tich, ctia phan thif dudc 18y d8 phan tich 0.1 lit thea TCVN 6648 (1SO 114686), tinh
béng lit;
m I& khdi ludng cla m3u da hiéu chinh ham figng nudc theo TCVN 6648 (1SO 11485) va x{r ly

theo TCVN 6649 (ISO 11466), tinh bing kilogam.

3.8 B6 chinh xéc

Phép thir lién phong thi nghiém da cho nhilng s4 lidu trong phu luc A, bang A.1. BG I13p lai va da tai lap
da dugc tinh tean theo TCVN 6910 (IS0 5725 — 1),

3.9 Thé hién két qua

D§ khong dam bao do dugc bao cao vé két qua cén phai phan anh két qua cla cac bién phap kiém
soat chat lugng do va ket hgp si sai khac gila cac 14n doc ddi vdi mau. N6i chung, khang bidu dién do
chinh xac v6i qua hai con s& ca nghfa. Viéc lam tron cac gia tri s& phu thudc vao két qua thdng ke cla

qua trinh kiém soat chat luong da néi & trén va yBU cdu clia phép phan tich.
Widu: w(Cd) = 8,5 mgkg

w {Cd) = 12 mg/kg

3.10 Baéo cao két qua

Bao cao két qua phai bao gém nhing théng tin sau:
a) Vién dan tiéu chuan nay;

b) Vién dan phudng phap dugc s dung;

c) BDac diém nhan dang day 4 cla mauw:

d} Két qua xac dinh;

e) Bat ky nhitmg chi tiét nao khdng dudc qui dinh trong tidu chudn nay. hode 1 nhimg chi tiét duge iua

chon tuy y cling nhu bét ky yéu td ndo ca thé da anh hudng tai k&t qua.
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4 Phudng phap B - Xac dinh cadimi, crom, coban, déng, chi, mangan, niken va kém

bang phuong phap phan tich quang phé hap thu nguyén tir khéng ngon I(ra

4.1 Nguyeén tac

Trong phuong phap phan tich quang phé hap thu nguyén tr khang ngon 1k, mat phin mau riéng bist
duge dua vao mét dng graphit {co mat s loai éng), 6ng nay duge nung ién d&n trén 2800°C rat nhanh
va dugc kiém soét. Bang cick rang nhidt dé timg bube, cac qua trinh lam kha, phan huy nhigt cda nén
vA phan tach nhiét thanh cac nguyén ti tu do xay ra. O nhimg diéu kién t&i uu, dinh tin hiéu sé nhan,
déi ximg va cb ban chidu rong hep. B&i vdi hau hét cac nguyén 18, chiéu cao cda dinh 6 lé thuan vei
néng db cac nguyén t§ trong dung dich: tuy nhidn d&i vdi mot s6 nguyén 16 nhat dinh, nén xem xét ca

w3t dién tich dinh. Cac phep do duge thuc hién tai cac bude séng da dude dan ra d bang 3.

CHU THIGH  Mac do, k7 truat nay néu -a dé xac dinh mangan va kém, nhung ngudi si dung béu chudr nay nén
LUy rang, phuodng phap gen W thudng phi hop 380 wdi nhdng nguyén 19 nay; i cac nguyén 18 mangan va k8m

o8 O kndp roi trong moi truding va thudng & luong tuong d6 an,

Bang 3 - Nhimg diéu kien chung cho phép phan tich ph& hap thu nguyén tr khéng ngon lira

4,2 Cac thudc tha
Xam 3.2
4,3 Cac dung dich géc va dung dich tiéu chuan

Cac dung dich gde cé néng 46 1000 mg!l dudc chudn bi nhes trong 3.3, Cac dung dich nay dugc dung

d& chudn bi cac gung dich téu chudn nhw dudi gy, Cac dung dich gdc sé phai duac thay thé 16| da la

17

Nguyén td | Budc séng, nm Nhimg digu kién Cac ky thuat hiéu chinh nén nén ding |
nguyén {(r hoa i
Cadimi 228,8 N&n ding nén Zeeman, Dateri
Crom 3570 Khéng c8n nén Zeeman hodc Smith Hieftje
Coban 240,7 Kkang can nén Zeeman, Doleri
Hﬁdng 324,83 Nén ding nén Zeemanqr;c;a;c Smith. Hiégl;ﬂ t-ét nhat
Chi 217.0 Mén dung nén Zeeman, Ddter
Mangan 2795 Nén ding nén Zeeman hodc Smith Hieftje 14 6t nnat
Niken _ 232,0 K‘;*-ﬁ.ng ;,an nen Zeeman, Doteri
Kem i 213.9_ - Mén ding nén | Zeeman, Ddleri
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sau mot nam va cac dung dich tiéu chuan cd ndng d& 10 mg/l (budc pha lodng dau tién) phai dugc

chudn bi mé 't nhat 1a hang thang.
4.3.1 Cadimi, dung dich tidu chuan twdng (ng vdi néng dé cadimi 10 mg/l

Dung pipet I3y 10,00 ml dung dich géc cadimi {3.2.1.1) cho vao binh dinh mi¢ 1000 ml. Thém 20 ml
dung dich axit nitric (3.2.3), thém nudc dén vach mire va l3c déu.

4.3.1.1 Cadimi, dung dich tiéu chudn tuong tng véi néng dé cadimi 0.4 mg!|

Dang pipet 1ay 20,00 ml durg dich tiéu chuan cadim: {4.3.1) cho vaa binh dinh mue 500 ml. Them 10
mi dung dich axit nitric (3.2.3), thém nudc ¢én vach mits va ldc déu. Dung dich nay duge chusn bi d8 dung

trong ngay.
4.3.1.2 Cadimi, dung dich tiéu chuan tvong (ng véi ndng do cadimi 0,02 mg/|

Dung pipet 18y 5,00 mi dung dich t&u chuan cadimi (4.3.1.1) cho vao binh dinh mic 100 ml. Thém vao
2 ml dung dich axit nitric (3,2.3), thém nudc d&n vach mic va ldc déu. Dung dich nay dugc chuan bi &
di:ng trong ngay.

4.3.2 Crom, dung dich tiéu chudn tuong (g véi néng dd crom 10 mg/!

Cung pipet &y 10,00 mi dung dich gdc crom (3.3.2.1) cho vae binh dinh mdc 1000 ml. Thém 20 mi
dung dich axit nitric (3.2.3), thém nutic dén vach mde va lic déu.

4.3.2.1  Crom, dung dich tidu chudn tuong (ng vdi néng dé crom 0,4 malt

Diing pipet 18y 20,00 mi dung dich tigu chudn crom (4.3.2) cho vao binh dinh mic 500 ml. Thém vac 10
ml axit nitric (3.2.3), thém nudc dén vach mlc va trén déu. Dung dich nay dudc chudn bi d8 diing trong
ngay.

4.3.3 Coban, dung dich tidu chudn tudng ing vai néing @ coban 10 mgy!

Oing pipét ldy 10,00 mi dung dich géc coban {3.3.3.1) cho vae binn dinh mic 100C ml. Thém 20 ml

ax't nitric (3.2.3), thém nudc dén vach mirc va lic déu.
4.3.3.1  Coban, dung dich tiéu chuan tuong (ng vdi néng dé coban 0,4 mg!

Dung pipet 18y 20,00 mi dung dich géc coban (4.3.3) cho vao binh dinh mirc 500 ml. Thém 10 m] axit
nitric (3.2.3), thém nutic dén vach mitc va ldc d8u. Dung dich nay dude chudn bi d8 ding trong rgay.

4.3.4  Béng, dung dich tiéu chuan tuong (ng véi ndng dd 10 mg

Dung pipet 1dy 10,00 ml dung dich géc déng (3.3.4.1) cho vao binh dinh mic 1000 ml. Thém 20 ml axit
ritric (3.2.3), thém nude dén vach mire va lEc déu,

4.3.4.1 Béng, dung dich tiéu chudn tuong (ng vai néng d6 déng 0,4 mg!

Dung pipet ldy 20,00 ml dung d'ch tiéu chudn déng (4.3.4) cho vao binh dinh mife 500 ml. Thém 10 mi

axit nitric {3.2.3), thém nude dén vach mire, 1ac déu. Dung dich nay dutic chudn bi 98 dung trong ngay,
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4.3.5 GCéc dung dich chi, dung dich tidu chudn tudng (ng vai ndng dé chi 10 mgll

Ding pipet 18y 10,00 mi dung dich géc chi (3.3.5.1) cho vao binh dinh mde 1000 mi. Thém 20 mi axit
nitric (3.2.3}, thém nutic d&n vach mic va lac déu.

4.3.5.1 Chi, dung dich tidu chudn tigng (ing vai ndng do chi 0,4 mg/l

Ding pipet i@y 20,00 ml dung dich tidu chudn chi (4.3.5) cho vao binh dink mde 500 ml. Thém 10 m
axit nitric {2.2.3), thém nuéc dén vach mic va |ac déu. Dung dich nay duge chudn bi d& dung trong
rgay,

4.3.6 Mangan, dung dich tidu chudn tugng Ing vdi ndng d6 mangan 10 mg/l

Ding pipet 1ay 10,00 ml dung dich gdc margan {3.3.6.1) cho vao binh dinh mde 1000 ml. Thém 20 m|
axit nitric {3.2.3), thém nudc d&n vach mic va lac déu,

4.3.61 Mangan, cung dich tidu chudn tudrg {ng vdi ndng dé mangan 0,4 mg!|

Olng pipet 18y 20,00 ml dung dich tidu chuin mangan {4.3.6) cho vao binh dinh mic 500 ml. Thém
10 ml axit nitric {3.2.3), thém nude dén vach mic va lac déu. Dung dich nay duge chuln bi dé ding

trong ngay.
4.3.7. Niken, dung dich tiéu chudn tugng (ng v3&i ndng da niken 10 mgll

Dung pipet 1y 16,00 ml dung dich gde niken (3.3.7.1} cho vao binh dinh mic 1000 ml. Thém 20 ml axit

nitric (3.2.3), thém nudc d&n vach mic va lac déu.
4.3.7.1 Niken, dung dich tiéu chudn tudng (g véi néng d& niken 0,4 mg

Ding pipet 18y 20,00 ml dung dich tiéu chudn niken {4.3.7) cho vao bink dinh mdc 500 mil. Thém 10 mf
axit nitric {3.2.3), thém nude dén vach mds va lac déu. Dung dich nay duge chudr b d8 dong trong ngay

4,3.8 Kam, dung dich tidu chuln tuong Gng véi nong 46 kém 10 mg/l

Ding pipet Iy 10,00 mi dung dich gdc kém (3.3.8.1} che vae binh dinh mdc 1000 mi. Thém 20 ml axit

nitric (3.2.3), lam ddy dén vach mic béng nudc va lac déu,
4.3.8.1 Kam, dung dich tigu chudn tugng (mg vdi néng da kém 0.4 mg/l

Diing pipet 18y 20,60 ml dung dich tiéu chuin kém (4.3.8) cho vao binh dinh mde 500 mi, Thém 10 mi
axit nitric {3.2.3), thém nuoc 4én vach mic va lac d8u. Dung dich nay duge chudn bi dé ding

trong ngay,
4.3.8.2 Keém, cung dich hidu chuan tudng {mg véi néng dd k&8m 0,02 mg/l

Diing pipet 13y 5.00 ml dung dich tiéu chuin kém (4.3.8.1} cho vao binh dinh mic 100 ml. Thém 2 m|
axit nitric {3.2.3). thém nude dén vach mic va lc déu. Dung dich nay dudc chudn by d& ding

trong ngay.
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4.4 Thiét bj, dung =u

4.4.1 Cac thiét bj phong thi nghiém thong thudng

T&t ca cac dung cu thuy tinh hoac nhua can dugc lam sach cZn than trudc khi dung 4€ xac dinh
nguyén to vét, vi du ngam trong dung dich axit nitric &m 5 % (w/v) it nhat 1a 6 h sau dé suc rira bing

nude trude khi ddng. Axit nitric can dude thay thé hang tudn.

CHU THICH B8 thuan tién cén cat gitf rigng biét nning clng cu thuy tinh hodc nhua che nhing phép xac dirh
theo tiéu chudn nay d€ loai bd kha nang bi nnigém ban trong phong thi nghiém. Mét cach tuong tu, thuc hién bues
l3m sacn axit vao dém hom trude cd thé 13 tign loi. Mt 58 loas nhufa bi axit nitric tac dung nér ¢ar than trang IL'a
chon c&c dung cu bang nhua. Vi phuang phéap phan tich phé hdp thu nguysn tf nhist dign ¢ d6 nhay cao rén cén
phai rét cén than 1am sach tal cd cac dung cu thuy tinh hoac nhya va tranh nhiém bdn cac dung dich mau, dung

dich chudn va dung dich hidu chuar do cac nguyén vat lidu ngoai lai va bui khang khi trong phéng thi nghiém.
4.4.2 May quang ph& hip thu nguyén tr

May quang pho hdp thu nguyén t duoc trang bi bd phan nguyén tif hod nhidt dién, dén catdt réng
hosc dén phéng dién khéng dién cuc tuong (g vdi nguyén t& can xac dinh va hoat dong thec chi din
fuén hanh cua nna san xudt thiét bi, mét thiét bi hiéu chinn nén tu dong va mét may ghi duge may tinh
hoa doc ngoai hodc mdt may ghi tic dd cac. Su hiéu chinh nén duge sif dung véi may quana phd hip
thu nguyén tir nhigt dién, qui dinh k¥ thuat t8i thi€u dude chip nhan (budc sang dudi 350 nm) la diura

trén doter,

CHU THICH Higu chinh nén dateri 14 thich hop déi vdi cadimi, kém va chi, réu su st dung dateri gidi han d hidu
chinh nén adi véi mdt 53 thidt bj khang vugt qua khoang 0,6 én 0,8 dd hdp thu. Can phai higu chinh nén Smith -
Hiefije hodc Zeerman ddi vdi tat ca cac nguyén & néu tin higu nén 1a cao. DE nang cao B 50 tin hidu phan tich trén
tn higu nén, nén s dung dng graphit véi nén phan huj nhiét cing vai viec 1am bién d8i nén mau vi du béng nhu
amonium hidrophosphat (NH,),HPQ,, paladium <hif hosic cac chit khie, tich phan cdng hop dinh doc ngads déi vdi
cac mau ¢o dé axit cao va nén mau lén. S phan huy nhiét graphit da cé thém nhing tién ba moi chimg 16 réng su
chuyén mau tif dang nay sang cang khac thudng lam gidm déng k8 45 vei hdu hét cac nguyén t3 so véi graphit
khong nhigt phan. Khéng nén cho ring. nhimg cdng vige b4 td van hanh dung cu hang ngay 4¢3 dugc nha san xudt
thiét br gidi thigu s& nhat thiét cho ra duge nhiing két qua tat nhat vai nnimg qui dinh phite tap Ak trong tigu chudn
ray. X8y dung ¢in than cac chudng trinh nhigt do 1 rdt quan trong.

4.4.3 Hg théng ty ddng 18y mau, c6 kha ning ldy cac thé tich xac dinh dén 70 ul.
4.5 Cach tien hanh

4.5.1 Phan miu tha

Cac mau g3t can duge chiét tach bang cuong thuy theo TCVN 6649 (ISO 11468). DE cho day dudng

chudn cia phudng phap hap thu nguyén ¥ khang ngon Iifa rat nhay bao trim durde ta: £ cac mau va
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d& bao vé cac dng graphit tranh xhdi 46 axit cac nén pha lodng cac dung dich mAu theo thé tich 1+4
nuéc nhu sau. DUng pipet 18y 20,00 ml mdi dung dich mau cho vao binh dinh mic 100 mi & thém nudc

dén vach mue,
4.5.2 Pheap thir tring

Phép thir trdng dudc thuc hién cling vdi thl mau chidt tach nhung diing cat thach anh sach thay cho
mau dat va theo qui trinh gidng nhu qui trinh §6i véi dat, s dung clng mét lugng ciia tat cé cac thudc
thir dé xac dinh.

Be chudn bi cac dung dich thlr m&u wéng, pha lodng 1+4 bing cach ding pipet 1dy 20,0¢ ml dung dich

d trén cho vao binh dinh mdc 100 ml va thém nuéc dén vach mic.
4.5.3 Bidu ché cac dung dich hidu chuian

Trude mdi dat xée dinh, cdn didu ché, tr cae dung dich tidu chudn cla mdi nguyén 18 (4.3} cin xéac
¢inh #t nhat bén durg dich hiéu chudn bao trdm cd dy ndng d6 cin xac dinh dudi day. Cac dung dich

higu chudn cdn duge chuin bi trong ngay ding.
4.5.3.1 Dung dich tring d& hidu chuin

Pha loang 210 ml axit clohidric {3.2.%) va 70 ml axit nitric (3.2.2) bang 500 mi nudc trong bink dink mis
1000 ml va thém nude dé&n vach muc,

4.53.2 Dung dich trang hiéu chuan, pha loang 1+4

Pha loang 20.00 mil dung dich trang (4.5.3.1) bang nudc trong binh dinh mic 100 ml va thém nudc

dén vach mic.
4,5.3.3 Dung djch hidu chusn cadimi

Dring pipet 1ay 2,00 mi; 5,00 mk 10.00 ml v& 30,00 ml dung dich tiéu chudn cadimi {4.3.1.2) cho vao
mét loat binh dink e 100 ml, Thém vao 20 ml dung dich trang (4.5.3.1) va thém nude 38n vach midc rdi
lac déu.

Cac dung dich nay YWdng ing vdi néng dd cadimi 0,0004 mg!t, 0,001 mg/l. C,002 mg, 0.004 mgil.
0,006 mgd,

4.5.3.4 Dung dich hidu chu3n crom

Dung pipet 13y 5.00 ml, 10,00 mi, 15,00 ml va 20,00 ml dung dich téu chudn crom (4.3.2.1) cha vao
mdt loat binh dinh mic 100 ml. Thém 20 mi dung dich trdng {4.5.3.1} va thém nudc dér vach mugc réi
lac déu,

Cac dung dich nay twong dng vdi ndng d6 crom 0,02 mg/l. 0,04 mg, 0,06 mg! va 0,08 mgyl.
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4.5.3.5 Dung dich hiéu chudn coban

Dung pipet 1dy 5,00 ml, 10,00 ml, 20,00 mi va 30,00 ml dung dich tiéu chudn coban (4.3.3.1) cho vao
mat loat binh dinh mac 100 ml. Thém 20 ml dung dich trang (4.5.3.1) va thém nudc dén vach mic va

lac déu.
Cac dung dich nay Wwong (mg vdi ndng dd coban 0,02 mg!l, 0,04 mgll, 0,08 mg/l va 0,12 mg/!.
4.5.3.6 Dung dich hidu chuan déng

Ding pipet 1dy 5,00 mi, 10.0C mi, 15,00 miva 20,00mi dung dich tidu chudn déng (4.3.4.1) cho vao mét loat
binh dinh mire 100 ml. Thém 20mi dung dich trng (4.5 3.1) va thém nudc dén vach mit va lic déu.

Nhiing dung dich nay tuong (ng vdi ndng @é ddng 0,02 mg/l, 0,04 mg/l, 0.06 mg/l va 0,08 mgi,
4.53.7 Dung dich hiéu chuan chi

Ding pipet 1&y 5,00 ml, 10,00 ml, 15,00 ml va 20,00 m! dung dich tiéu chudn chi (4.3.5.1) cho vao mat
loat binh dinh miie 100 ml. Thém vao 20 ml dung dich trang (4.5.3.1) va thém nudc dén vach mic va

lac déu.

Cac dung dich nay tuong (ng vai néng dd chi 0,02 mgfl, 0,04 mg/l, 0,06 mg/l va 0,08 mg/.
4.5.3.8 Dung djch higu chuan mangan

Dung pipet 13y 1,00 ml, 2,00 ml, 5,00 ml va 7,50 ml dung dich tiéu chudn mangan (4.3.6.1) cho vao
mot logt binh dinh mic 100 mi. Thém 20 mi dung dich tring (4.5.3.1) va thém nudc dén vach mic va

lac déu.

Cac dung dich nay tuang img vdi ndng dé mangan 0,004 mg/l. 0,008 mg/l, 0,02 mg/l va 0,03 mgil.
4.5.3.9 Dung djch hiéu chuin niken

Dung pipet 18y 5.00 mi, 10,00 ml, 15,00 mi va 20,00 ml dung dich tiéu chuan niken (4.3.7.1) cho vao
mat loat binh dinh mac 100 ml. Thém 20 ml dung dich trdng (4.5.3.1) va thém nuéc dén vach mitc va

lac déu.

Cac dung dich nay tugng ing vdi néng dd niken 0,02 mgil, 0.04 mg/l, 0,08 mg/l va 2,08 mg/l,
4.5.3.10 Dung dich hiéu chudn kém

Cung pipet &y 5,00 ml, 10,00 ml. 20,00 mi va 30,00 ml dung dich tiéu chudn kém (4.3.8.2) cho vao
mat toat binh dinh mdc 100 ml. Thém 20 mi dung dich trdng (4.5.3.1) va thém nuéic dén vach muc va

l&c déu.

Cac dung dich nay twong (mg vdi nang do k&m 0,001 mg/l, £,002 mg/l, 0,004 mgl va 0,C06 meyl.
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4.6 Higu chuan va xdc dinh

4.6.1 Thiét :ap cac thdng s& thist bi va 13p d2t ba phan nguyén tir hod nhiét d én theo hudng dan cla
nha san xudt ¢&8 cd thd :an dung 8i da hé théng hiéu chinh nén. Lap dat bd phan tu dang By mau mat
czch tuang fu. Xac dirh nhimg thang sd nguyén tlr hod khang ngon 3 tér Ly che nhimg loal nguyén b
hea dac bigt va thé tich mau dac bigt (dén 70 uly theo khuyén nghj cda nha san xudt thiél oj dé bao
trim <& khodng iam viéc 18i wu. Diat 46 nén cla thiét oi tdi didm "khang®. Kidm tra su &n dinh cia didn
“kneéng’ trong hé théng nguyén tir hoa bang cach van hanh chugng trinh nhigt 33 dat trude dé dat cuvet
graphit khi ¢ mau trdng, Kiém tra s khang bi nhidu cla phd bing cach van hanh cac dung dich miu

that vdi cac phép cong tiéu chudn, Lap lai su dét ma3u tring 48 ¢ thé tin cay su én dinh cla da nén.

4.6.2 Dung bd phan I3y mau tu déng bam vao bd phin nguyén W hod mat thé tich d3 dinn trude (tdi
70 ul) cda mdi dung dich thir nghiém da dudc pha lodng. Thém vao mat thé tich xac dinn cda dung dich
d2 duge bidn 461, nguyén 1 hoa va ghi chép tin hiéu cla thiét bi. Néu ¢o thé nén phan loar cac dung
dich thif nghiém thanh ta hodc B&n nhdm cd ndng d4 chat can phan tich gan nhay bat diu ti néng do
Ihdp nhat Céan ghi chép cdn than nndng hidu (g cdn ghi nhi bat ky gay ra bdi cac mau dac bigt, dac

bigt la d nang ¢ chét phan tich cao.

46,3 Ddng bd phan 18y mau ty ddng bom miét he tich xac dinh cla dung dich. Thém mot thé tich xéc
{finh cla dung dich da dugce 1am bidn dai va nguyén tl hoa dung dich higu chudn trdng 43 dudc pha
lodng {4.5.3.2) nhimg dung dich chudn (4 5.3). dung dich mé&u tring da dudc pha lodng (4 5.2) va
niing dung dich the d3 duge pha lodng (4.5.1) thea trét wr ting dan tin higu cla thiét bi Neu chidu cao
pic (hodc dién tich pic) cla lugng thit nghiém vudt cua gia tr cla dung dich hidu shudn cao chit thi sé

517 dung mél thé tich nhd hon cla lugng thir nghidm.

Nguyen b hod méi dung dich it nhat hai 13n, néu do 123p lai duoe chdp nhan theo hé théng kiém tra chét
ang dutte dirg trang phong thi nghiém (xem chi thich 2 trong 3.5.4) thi [8y gia tn trung binh ¢2a cac
53 doc. Kiém ira lai thiél by khi khang quan sat thdy nhifrg higu (mg mong mudn, dac biét cac chat cdn
phan tich & nong 46 cao bang cach van harh chuong trinh mau trdng sav cac s6 doc cao. Dat lai

dudng nén wé& Jidm “zero’ néu can thist.

Béi vai loar mau chua bigt xac dinh ndng dd twng Nguyén 18 bang cach sU dung phuchg phap thém
caudn, N&u nhimg k&t qua thu duge theo phudng phiap thém chudn va theo phudng phap chuan bang
nhzu thi ca the st dung phudrg phap chudn.

CHU THICH D3 1ai 1ap =0a nhing s& doe dude diBn 1 bAng 48 sal knde twystl 481, he 59 dao ding 1csc 40 l8en

chadn 5€ by shuds vao ndng 90 ola nguyén 10 trorg dich chidl,
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4.7 Lap dudng chuin

V& dd thi c6 ndng do nguyén t6 cla cac dung dich hiéu chudn (bao gém ca sé liéu hiéu chudn tring)
tinh bang miligam trong mét It dat trén truc hoanh va cac gid tr: tudng (Mg cia chiéu cao (hoac dién

tich) dat trén truc tung.
4.8 Tinh toan

Nong d6 cla nguyén t8 tudng Ung dudc xac dinh bang cach so sanh db hdp thu cla lugng thir nghiém
(4.5.1.1) va dung dich thir nghiém trarg da cha Icang (4.5.2) vdi dd thi duong hiéu chudn thu duoc.

Ham lugng (w) clla cac nguyén td trong mau dudc tinh theo cdng thitc sau:

P, = Py)
W-."'-"U = TT"J -V
Trong db:
Way | phan khdi lugng cla nguyén 18 M trong mau, tinh bang miligam trén kilogam:

£ la néng d6 ctia nguyén t& Wdng (g vai ¢6 hap thu cla iugng thi’ nghiém da dudc pha loang
{4.5.1), tinh bang miligam trén lit;

P la néng d& clia nguyén 16 tuong (g v&i do h&p thu cla thif nghiém trdng dudc pha lodng,
tinh bang miligam trén lit:

f la hé s6 pha loang (=5) cla lugng thir dudc pha lodng (4.5.1);

v la thé tich cda lugng thir nghiém duce 18y d& phan tich, nghia 13 0.1 Iit theo TCVN 6649
(ISO 11466}, tinh bang lit;

m ‘a khéi lugng cda mau, duge hiéu chinh ham Iugng nude theo TCVN 6648 (ISO 11465) va xit
Iy theo TCVN 6648 (150 11488), tinh bang kilogam.

4.9 Biéu thj két qua

D& khong dam bao clia kél qua phan anh két qua cla cac bign phap kiém soat chit ludng va két hop
vdi su sai khac gitia cac I&n doc déi vai mau. Néi chung khéng bidu thi k&t qua va mic cao han 2 con
s0 6 nghia, Viéc lam tron cac gia tri s& phu thube vao két qua théng ké clia qua trinh kiém soat chat
lugng da ndi & trén va cac yéu cdu ca phép phan tich, Y4i két qua dudi 1 mafkg kinh nghiém cho thay
rang it khi dat ducc d6 chinh xac vuct qua mét con 38 & ngha.

VI DU wiCo) = 2,5 mgiky:

w(Co) = 0,3 ma/kg.
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410 Bé chinh xac

Phegp thif nghiém gitta cac phong thi nghiém &3 cho nhing 55 ligéu trong Phy luc A. Bang A.2. B3 13p lai
wa 49 tai 1&p d& duge tinh todn theo TCVN 6910 (IS0 5725 - 1)

4.11 Bao cao két qua

Bac cao k&t qua s& bao gém nhiing théng tin sau:
a) Vién dan tidu chudn nay

b Vién dan phudng phap duge sir dung:

¢) Bac diém nhan dang ddy 40 clia mau;

d} K&t qua xac dinh;

g) Bat ky nhitng chi tit nao khdng duge trinh bay trong tiéu chudn nay hosc nhiing chi tiét dugdc Iua
chon tuy v cling nhu bal ky y&u 18 nao co thé da &nh hudng dén két qua.
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Phu luc A
(tham khao)

Két qua cua cac phép thir nghiém lién phong thi nghiém

Bang A.1 - D5 13p |ai va tinh chinh x&c cda phép phan tich

theo phuong phap A . Phé quang hip thu nguyén t& ngon 1ia

i S& phéng D6 léch Po léch
Nguysn | Mau thi nghiém | Ham lugng | chuan trong | chudn gira | Do l3p o tai
16 chuin dugc chdp | trung binh | mot phong | cdc phang 'I lai lap
nhan thi nghiém | thi nghiém
n mg/kg S, Sy r R
Cadimi Bat 2 24 6.1 0,28 0,84 0.8 2.4
Crom pat 1 21 28,7 1.3 5,8 3.7 “ 19,2
Crﬂm. pat 2 ‘!_6 51.3 1.1 11,3 a1 320
T:oban Bat 1 21 6.6 0.4 1.7 1 4.5
Coban Bat 2 23 13,4 D,T. "2.9 2,0 8.2
_.Eléng B4t 1 21 9,2 0.6 12 1.7 3.4
Déng P&t 2 23 30.5 0,6 3.2 T, 9,1
chi | Dat1 22 40,4 1.4 4.8 2,0 13,6
E‘n | Bat2 20 3393 3.5 a0 13,8 B5.8& )
Mangan | Bat1 20 438.0 B0 37,0 226 04,7
Mangan | D&t 2 22 8'01.{) 16,0 62.8 45,3 ‘I'."?.E—
Nikilan Bat 1 20 17,6 0.6 3.0 1.7 8.5
[ Niken | P&t 2 21 30.8 0,8 3,0 23 8,5
Kém Bat 1 21 _ B4.5 1 7.3 4.8 20,7
Kém Bat 2 21 1137 201 66,8 56,9 139
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theo phudng phap B : May quang phd hap thu nguyén tir nhidt dién

] S8 phéng Ham Do léch Da léch
Nguyen Mau thi nghigém lugng chudn trong | chuin gitra o lap B3 tai
t chuin duge chap | trung binh | mot phéng | cac phong tai lap
nhan thi nghiém thi nghigém
i gk &, Sq r e
Cadimi DAt 1 15 1,85 0,10 0,14 0,28 0,40
Cadimi Pat 2 16 2,36 0,11 0.23 0,31 0,65
Cadimi Dat 3 12 0,048 0.003 0.012 0,01 0,03
Crom B4t 1 13 51,19 155 815 1 4,39 23.05
Crom Bat 2 11 88 46 2,05 0,86 ' 5,80 27.90
Crom D&t 3 11 £1.03 0,98 10,09 2,77 28,55
Coban Pat 1 14 6,19 0,34 1,00 0.96 2.83
Caban pat 2 11 1416 0,22 1.42 0,82 4,02
Cobar pat 3 12 13,69 017 1,39 | 048 3.93
Béng pat1 15 19,13 0,50 1.75 ENCEREEYT
Béng pat 2 14 55,42 161 12,82 4.56 | 36,28
Béng Dat 3 16 22,24 0,38 3.83 1,08 10,84
Chi DAt 1 14 38,87 1,34 5.04 3.79 14,26
Chi Dat 2 13 161,33 2.89 25,28 8.18 71,54
Chi pat3 | 15 737 | 031 1.69 0,88 4,78
Mangan Dat 1 11 311,64 5.30 14,25 | 150 | 40.33 |
Mangan B4t 2 g 1179,24 16,57 43,13 a7i8 | 1228
[ Mangan | Dat3 12 428,26 10,76 22,77 30,45 | 64,44
Niken Bat 1 15 13,62 0,36 2,13 1,02 6,03
Miker Dat 2 13 1054 . 0,77 281 2.18 7,95
Nixan Dat 3 12 356 | 041 348 | 1.16 3,85
Kam Dat 1 5 “38,98 | 1.29 10,01 . 3.65 28,33
Kém pat 2 g 515,30 5,70 30,58 16.13 B8 54
Kem Dat3 | 5 55,58 0,73 3,60 2,07 10,19 |
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