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L&i ndl du.

TCVN 9294:2012 Guoc chuyén ddi,tir 10TCN. 812-2006 theo quy dinh tai
khoan 1 néu 68 cla Luat Tréu chudn va Quy chuln ki thuat va diém a
khoan 2 Diéu 7 Ngh| dinh sb 127/2007/ND-CP ngay 1/8/2007 cta Chinh phu
quy Ginh chi tiét thi hanh mot sé dieu cta Luat Tiéu chuan va Quy chuan

k§ thuat.

TCVN 9291:2012 do Vién Quy hoach va Thiét ké Nong nghiép bién soan,
B6 N3ng nghiép va Phat trién Nong thén @& nghi, Téng cyc Tidu chuan
Do lwéng Chét legng tham dinh, B Khoa hoc va Cong nghé céng bd.
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Phan bon — Xac dinh cadimi tdng s béing phteong phap phé
hap thu nguyén t nhiét dién (khéng ngon ltra)

Fertilizers — Determination of total cadmiurmn by elecirothermal atomic absorption
spectromelry

1 Pham vi ap dung

Ticu chudn nay quy dinh hai phuong phéap xac éinn ham lrgng cadimi téng sb trong phian ban

bang phép do phd hép thu nguyén t& nhiét dién (khong naon Ika).

2 Tailiéu vién dan

Céc tai lieu vién dan sau day la rdt can thiét khi ap dyng tiéu chudn nay. Déi véi cac tai lide
vien dan ghi nim céng bd thi &p dyng ban dwgce néu. DOI vdi cac tal ligu vien dan khorg ghi nam

cong bé thi ap dung phién ban mdi nhét, bao gdm ¢ cac ban ska 6di, bd sung (néu co).

TCVN 4851 (ISO 3696), Nute ding 62 phén tich trong phong thi nghiém - Yéu cau ky thual va
phuang phap thie.

3 Nguyén tic

Phan hiy va chuyin héa cadimi trong mau phan bdn bang hdn hep axit nitric va axit clohydric
dam Gac, xac dinh ham lvong cadimi trong dung dich bang phép do phd hap thy nguyén ti,
str dyng thiét bj nguyeén W& hoéa nhiét dién (16 graphit)

4 Héa chitva thudc thiv

Triv khi cé quy dinh khac, trong qua trinh phan tich chi si dyng cé&c héa chal, thudc thir ¢ cap dé
tink kniét phan tich va nwéc cat pht hop vai TCVN 4851 (ISO 3686) heac nude co df tinh khiét

twong Gueng.

4.1 Axit nitric (HNO:) dam dac, (d = 1,40).
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4.2 Axit clohydric (HCI) dam ddc, (d = 1,19).

4.3 Axit pecloric (HCIC,) dam dac, (d=1,54).
4.4 Dung djch axit clohydric (HCI) 1 %

Lay 22,6 ml axit clohydric (HCI) dam d&c (4.2) hda tan véi khodng 600 ml nuwéc trong binh dinh
mirc dung tich 1000 ml. Lac d&u. Bijnh mirc 1000 ml béng nwdc cit.

4.5 Dung djch axit clohydric (HCI) 10 %

LAy 226 ml axit clohydric (HCI) @am dic (4.2) hda tan vao khodng 500 ml nuéc trong binh dinh
mtrc dung tich 1000 ml. Khudy Géu. Bijnh mirc 1000 ml bing nwéc cét.

4.6 Dung djch phan hiy mau

Pha hén hop axit nitric (HNOs) dam dac (4.1) va axit clohydric (HCI) dam déc (4.2) theo ty 18 1:3
theo thé tich (pha ngay trwéc khi st dyng).

4.7 Dung djch tiéu chuin cadimi 1000 mg/l.
4.8 Dung djch tiéu chudn cadimi 100 mg/l

Dung pipet ldy 10 ml dung dijch tiéu chudn cadimi 1000 mg/l (4.7) cho vao binh dinh mic dung
tich 100 ml, thém dung dijch axit clohydric (HCI) 1 % (4.4) t&i vach dinh mirc, lac déu, thu dwoc
dung dich tiéu chuin cadimi 100 mg/l.

4.9 Dung djch tiéu chuin cadimi 10 mg/l.

Diing pipet lay 10 ml dung dich tiéu chudn cadimi 100 mg/l (4.8) cho vao binh dinh mirc dung tich
100 ml, thém dung djch axit clohydric (HCl) 1 % (4.4) t&i vach dinh mirc, lic déu, thu dugc
dung dich tiéu chudn cadimi 10 mg/l.

4.10 Dung djch tidu chudn cadimi 1 mg/l.

Ding pipet 14y 10 ml dung dich tidu chudn cadimi 10 mg/l (4.9) cho vao binh djnh mirc dung tich
100 ml, thém dung djch axit clohydric (HCI) 1 % (4.4) t&i vach dinh muec, l&c Géu, thu duwgec
dung dijch tiéu chuan cadimi 1 mg/l.

4.11 Dung djch tidu chuidn cadimi 0,050 mgil.

Dung pipet ldy 5 m! dung dich tiéu chun cadimi 1 mg/l (4.10) cho vao binh djnh méc dung tich
100 ml, thém dung djch axit clchydric (HCI) 1 % (4.4) t&i vach dinh muec, lac déu, thu dwgc
dung dich tiéu chudn cadimi 0,050 mg/l.

4.12 Day dung djch tiéu chudn cadimi néng dd t¥ 0 mg/l &én 0,006 mg/I

Pha day dung djch tiéu chuan cadimi trong axit clohydric 1 %.



TCVN 9291:2012
S dung bady binh dinh mirc dung tich 100 ml, cho vao médi binh the tw sé mililit dung dich
tiéu chuan cadimi 0,050 mg/l (4.11), dung dich axit clohydric (HC1) 1 % (4.4) vira @l 100 ml, thu

duqc day dung dich tiéu chudn cadimi (xem Bang 1).

Bang 1 — Day dung djch tiéu chudn cadimi ndng d& tir 0 mg/l aén 0,006 mg/l

cadimi thu duoc (mg/l)

Sé hidu binh S0 S1 S2 S3 S4 S5 S8
Thé tich dung dich tiéu chudn| g 2 d 6 8 10 12
cadimi 0,050 mg/l lay vao m&i binh

{ml)

Thé tich dung dich axit clohydric | 40 98 96 94 92 90 88
1 % thém dén vach dinh murc (ml)

Néng @6 dung dich tiéu chudn| ¢ g 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006

CHU THICH: Dung dich tiéu chudn cadimi bdo quan trong t lanh ¢6 thé sir dyng trong mét tun.

5 Thiét bj va dung cy

5.1 Can phan tich, cé 49 chinh xac dén £ 0,0001 g.

5.2 Céan ky thuat, cé do chinh x&c Gén £ 0,01 g.

5.3 Thiét bj phan hiy m3u c6 b phan diéu chinh nhiét d¢.

5.4 May quang phd hip thy nguyén ti, dén HCL Cu.

5.5 Binh tam giac, dung tich 100 ml va 250 m!.

5.6 Binh djnh muic, dung tich 50 ml, 100 ml va 1000 ml.

5.8 Phéu lgc, dudng kinh tlr 6 cm dén 10 cm.

5.9 Pipet, dungtich 1 ml, 2 ml, 5 ml, 10 ml, ¢c6 d6 chinh xac tlr 0,01 dén 0,1 ml.
5.10 Céc, dung tich 1000 ml.

5.11 Gidy loc cham, gidy loc bang xanh, gidy loc Whatman sé 42 hoac twong duong.
5.12 Binh phan hiy mau, dung tich 100 ml.

6.13 Ray, c6 dwdng Kinh 16 2,0 mm.

5.14 Ong dong, dung tich 250 ml.



~¥CYN 9291:2012
& Chudn bj miu thir

Ssaukhi dege dua dén phong thi nghiém, miu phan bén dugc trdn ddu, 1dy miu theo phuong
p hé dudng chéo cho @én khi thu dwec khdi lvgng miu khodng 200 g. Tiép tuc tron déu va
< 2dini nhit mAu, chia doi mAu thanh mau luu va mau phén tich.

R &uphan tich duge nghidn so bd va ray qua ray cé dwdng kinh 18 2,0 mm. M3u da qua ray dugc
d Cing d& phan tich do &m, tinh hé s6 khd kiét va dung dé phén tich cac chi tiéu khac.

7 Cach tién hanh

7.1 Phén hiy mau

7.14 Can khoang 0,5 g dén 2 g miu a3 dvgc chuan bj (Piéu 6), chinh xac dén 0,0001 g, va cho
vao binh phan hliy miu (5.12) (khéng & mau dinh & cd va thanh binh). Déi véi miu dang I6ng,
dung pipet hat 2 ml d&n 3 ml dung dich m3u @3 dwgc lac dédu, sau dé tién hanh twong ty nhuw
ddivéimaiu rin.

7.1.2 Cho 15 ml hén hep dung dich phan hiy mau (4.6) vao binh phan hiy mau (5.12), ngam
it nhéttrong 4 h.

7.1.3 B3t binh phan hiy mau I&n thiét bj phan hily mau (5.3), ting nhiét a3 tir tr dén 120 °C, dun -
s&i nhe khodng 60 min.

7.1.4 Thén trong ting nhiét do Ién khong Ién hon 200 °C, duy tri khedng 180 min, trong bInI‘i
xudt hign khéi @am dac, tiép tuc cd can mau.

7.1.5 Dé& ngudi, hoa tan phan mau 63 vd co hda véi 5 ml dung dich axit clohydric (HCI) 10 %
(4.5), sau dé dun s8i 5 min.

7.1.6 Dé ngudi, chuyén toan bd dung djch va cin tir binh phan huy sang binh djinh mc dung tich
50 ml, thém nwéc cat dén vach dinh mirc, 1ic ééu, loc hodc dé ldng qua dém. Day Ia dung dich
"A". Pha lodng dung dich “A" 10 14n sé thu dwgc dung dich *B", dling dé xac dinh cadimi.

7.1.7  Chudn bj cadimi thdi m3u trdng khdng c6 phan bén, tién hanh tuong ty nhue miu
phéan lich.
CHU THICH:

Tuy theo kiéu loai thiét bj phan huy, ham lugng cadimi trong miu cao hay thdp, cé thé gidm Irgng dung dich
phan hlly mau (4.6) va thol gian ngam mau, thdi gian phan huy toi mire t6i thidu. Trudng hep dung dich
m&u sau khi phan hly khong “trong” c&n 1am ngudi mau rdi thém vai giot axit pecloric (4.3), phan hiy tiép
khodng 30 min.

Theo ddi threng xuyén qua trinh phan huy maw, khang @& trdo ban mau ra ngoai va khéng G khé mau (néu
{hiéu axit phai cho them, nhung khéng cho qua du).
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7.2 Xac dinh ham lwong cadimi bing phép Go phd hép thu nguyén tir nhiégt dién

7.2.4 Thiét I3p cac diéu kién 1am viéc tél wu cho thiét b theo hwdng dan clia nha san xuét.

7.2.2 Xac dinh cadimi trong mau bing phép do phd hip thu nguyén W nhigt didn (khdng ngon
1&2) dung 16 graphit.

Po day dung dich tisu chuan cadimi (Bang 1) d& xay dung duwdng chuin cadimi va do ndng €6
cadimi trong mau trén may quang phd h&p thu nguyén t& 15 graphit tai bwéde séng 228,8 nm, khi
tam sach I3 khi argon hodc khi nito, cic thang sé 1am viéc tudn theo hwéng dan cda nha san xuét,

8 Biéu thj két qua

8.1 Ham legng cadimi (X) trong mau phan bén thuong pham, tinh bdng mg/kg, theo céng thiee (1)
X = (a=b)x fxV

mx10* ()
trong 66
a 14 ndng d9 clia cadimi trong dung djch mau, tinh bing miligam trén lit (mg/l);
b la ndng @9 clia cadimi trong dung dich mau tréng, tinh bang miligam trén lit (mg/l);
f 13 hé sb pha long;

Vv I& thé tich dung dich @inh mirc cla mau (hodc mau trang) sau khi phan hly, tinh
bang mililit (ml);

m la khdi lvgng mau can tinh bing gam (g);

10" )& hé sb chuyén Gdi don vi.

8.2 Ham luvgng (X) cadimi trong m&u phan bdn khé kiét, tinh badng mg/kg, theo cang thirc (2)

_(a-b)x fxVxk
- mx10*

X

(2)

trong dé
a 1a ndng @9 ca cadimi trong dung d|ch m3u, tinh béng miligam trén Iit (mg/l);
b 1a ndng a9 clia cadimi trong dung dich mau trdng, tinh bang miligam trén lit {(mg/1);
f |3 hé sé pha loang;

v Ia thé tich dung dich, dinh mirc cia mau (hodc mdu trdng) sau khi phan hly, tinh
bang mililit (ml);

m 1a khéi legng mau can tinh béng gam (g);
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10  Ia hé sb chuyén @di Gon vij;

K 13 hé s6 khd kiét cia miu.

CHU THICH: P&i v& mau 13ng, ham lvgng cadimi trong m3u dugc tinh theo don vi mg/l; khi d6 thay kh&i
legng mau can (g) béng thé tich mau hat (ml).

Két qua phép thir 12 gia tri trung binh céc két qua cla it nhit hai 1An thir dugc tién hanh cadimi
theri. Néu sai léch gilra cac 13n thir 1&n so v&i gia tri trung binh clia phép th& hon 10 % gia tri
twong d@éi thi phai tién hanh lai phép thir.

9 Bao céo thir nghiém

Bao cao thi* nghiém bao gdm it nhat nhirng thdng tin sau:
a) Vién dan tiéu chuén nay,

b) Béc diém nhan dang mau;

c) Két qua thir nghiém;

d) Moi thao tac khéng quy dinh trong tiéu chuén nay, hodc dwgc coi 1a tly chon va céc ybu té cb
th& anh hudng dén kél qua thir nghiém;

e) Ngay thi¥ nghiém.
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