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TIEUCHUANQUOC GIA TCVN 11400:2016

Phan bén - Xac dinh ham lwong déng & dang chelat bang
phwong phap phé hap thu nguyén tir ngon Itra

Fettilizers - Determination of chelated copper content by flame atomic absorption spectrometry

1 Pham vi ap dung

Tiéu chuén nay quy dinh phong phap xac dinh ham Iweng ddng & dang chelat trong phan bén bang,
phép do-phd hip thu nguyén t& ngon Itra.
2 Tai liéu vién din

Céc tai ligu vién dan sau day la cin thiét & 4p dung tiéu chuan nay. D&i v&i cac tai liéu vién din gHl!
nim ¢dng bd thl 4p dung ban dwoc néu. Béi véi céc tai lidu vien dén khdng ghi nam cdng b thi &P
dyng phién ban mé&i nhét, bac gdm ca cac stva ddi, bd sung (néu co).

TCVN 4851:1989 (1SO 3696 - 1987), Nude d:}ng'cho phén tich trong phéng thi nghiém - Yéu céu ki thuét
véa phuong phép thee. _
TCVN 9297:2012, Phén bén — Phuong phap xéc dinh d6 4m.

TCVN 10683:2015 (ISO 8358:1991), Phén bén rén — Phuong phdp chudn bj méu dé xéc dinh céc chi
tiéu héa hoc va vat Iy.

3 Thuét ngi¥ va dinh nghia

Trong tiéu chuén ndy s dung cac thuat ng(¥ va dinh nghta sau:

341

Ddng & dang chelat (Chelated copper)

Hop chét phrc ciia nhidu phéi tir hivu co véi nguyén t trung tam ddng.

4 Nguyén tic

M&u phan bén ¢6 chira ddng & dang chelat dwee xi¥ Iy véi dung dich amoni sulfua (NH4),S trong moi
tredng dém amoni axetat (NHsCH;COO) ¢ pH = 7 @& tao két tha (CuS). Loai bd két tlia, vé co héa
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dung dich adng & dang chelat thu durge va xAc dinh bing phirong phép phd hép thy nguyén t&r ngon

Ira.

5 Thudc thiz

Trie Khi ¢6 quy din khéo, trong qué trinh phén tich chl sir dyng héa chét, thuic thir c6 c&p tinh khiét
phén tich va tinh khiét phéan tich quang phd, sl dung nwde cb cép tinh khiét pht h¢p TCVN 4851:1889
(ISO 3696:1987) hogc nudre ¢6 cap tinh khiét tirong dwong.

5.1 Axit nitric (HNOs), 65 %; d = 1,42 g/ml.

5.2 Axit clohydric (HCI), 37 %; d = 1,18 g/ml.

6.3 Axit pecloric (HCIO,); d = 1,54 g/ml.

6.4 Dung.djch-amoni sulfua (NH,),S; d = 68,15 mg/l.

8.5 Anwﬁi axetat (NH,CHsCOO), tinh thé.

6.6 Dung d|ch amoni hydroxit (NH,OH), 25 %; d = 0,91 mg/l.
.7 Dung djch amoni hydroxit (NH,OH), 10%.

Thém 400 ml dung dich amoni hydlroxit (NH40H) 25 % (5.6) vae binh dinh mi¥c dung tich 1000 mi &
chira sin khodng 500 ml nwéc, thém nwdc dén vach mire, lc déu.

5.8 Dung djch axit clohydric (HCI}, 10 %.

Thém 270 ml axit clohydric (HCI) 37 % (5.2) vao binh dinh méc ¢6 dung tich 1000 ml da chira san
khodng 500 ml nwéc, 48 ngudi va thém nuwée aén vach mire, ldc ddu.

§.9 Dung djch axit clohydric (HCI), 1 %.

LAy 100 ml dung dich axit clohydric (HCY) 10 % (5.8) véo binh dinh mirc dung tich 1000 ml @3 chira.s3n
khodng 500 m! nuweée, 4& ngudi va thém nwdc dén vach mire, léc dédu. '

5.10 Dung dich dém amoni axetat (NHCH,COO), 1 molil (pH = 7)

Hda tan 77,08 g amoni axetat (NH,CH,COO) (5.5) vao binh dinh mire ¢ dung tich 1000 ml da chira
san khodng 400 ml nwéc, sau d6 thém nwéc aén khodng 950 ml. Léc déu, kiém tra 9 pH cita dung
dich béing thiét b do pH (6.13) va thém dung dich amoni hydroxit NH,OH 10 % (5.7) hoc dung dich
axit clohydric HCI 10 % (5.8) cho @én @3 pH = 7. Thém nuéc dén vach mire, lac déu.

5.11 Dung djch phén hiy miu

Pha h&n hop axit nitric (HNOs) 65 % (5.1) va axit clohydric (HCI) 37 % (5.2) tj 1& 1:3 theo thé tich (Pha
ngay trudc khi str dyng). '

6.12 Dung djch chuin géc d8ng, 1000 mg/.

6
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6.13 Dung djch chuin adng, 50 mgA.

Ding pipet &y 5 ml dung dich chuin géc d8ng 1000 mg/l (5.12) cho vao binh Gjnh mirc dung tich 100
m, thém dung dich axit clohydric (HCI) 1 % (5.9) t&1 vach murc, 1c ddu.

5.14 D3y dung dich chudn ddng, ndng 43 tr 0 mg/l 3&n 5 mg/l.

Pha d&y dung dich chuln dbng trong axit clohydric 1 %, s dyng bay binh dinh mic dung tich 100 ml,
cho vao mdi binh thir ti s6 mililit dung dich chuin ddng 50 ma/l (5.13), dung djch axit clohydric (HCH) 1
% (5.9) vira ali 100 ml, lac ddu. D&y dung dich chufn ddng (xem bang 1).

Bing 1 - Dy dung dich chudn dng ndng @4 tir 0 mgit dén & mgﬂ

$6 hidu binh S0 81 $2 $3 sS4 S5 S8

Thé tich dung dich chudn ddng| © 1 2 4 6 8 10
{5.13)Jy.v3o mi binh (ml)

Thé tich dung dich axit clohydrc | 100 99 98 96 94 | 92 80
(HC) 1 % (5.9) (mI)

Ndng @9 dung dich chuin d8ng thu | 0,00 | 050 '1,00 200 | 3,00 | 400 | 500
dwoe (mgfl) '

Dung dich chudn a8ng (5.13) chl nén st dung trong khodng 20 ngay ké tir ngay pha. Dy dung dich
chudin adng (5.14) chl sir dyrig trong mdt ngay sau khi pha.

6 Thiét b} va dung cy

Sir-dyng céc thiét bj, dung cy théng thwidng trong phong thi nghiém va cac thiét bi; dung cy nhw sau:
6.1 Quy dinh chung

T4t c3 cac binh thily tinh phai duge 1am sach trude khi sl dung xac Ginh nguyén té ddng (cd thé bang
céch ngdm trong dung dich axit nitric (HNOs) 5 % (v/v) it nhét 6 h, sau dé xtc ri¥a bing nudc va tréng
lai bdng nuére trwére khi ding.

6.2 C2n phan tich, ¢4 49 chinh x4c 0,0001 .

6.3 Thiét bj phan hity mAu, ¢4 bd phan didu chinh nhigt do.

6.4 Miy quang phd hip thy nguyén tie, c6 d&n catdt rong hode dén phéng dién khéng cyc phil hep
véi nguyén t6 ddng hodc ¢6 thé ding dén phd lién tuc cb bién diéu, hé théng hidu chinh ndn va dhu dét
thich hgp vé&i ngon Itra khong khi/axetylen.

6.5 Binh tam gidc, dung tich 100 ml.
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6.6 Binh dinh mive, dung tich 50; 100; 1000 ml.

6.7 Phéu lpc, dudng kinh 4y 6 cm dén 10 om. |
6.8 Pipet, dung tich 1; 2; 5; 10 ml, ¢6 @6 chinh xac 0,01 ml.
6.9 Céc chiju nhigt, dung tich 100 ml.

6,10 Ong dong, dung tich 250 m.

6;11 Binh phan hiy méau, dung tich 100 ml.

6.12 Giay lgc, ¢o 18 10-20 um.

6.13 pH mét

6.14 Piia thiy tinh

6.15 Thiédt b c4ch thily

7 LAy mAu va chudn bj miu
7.1 Phin bén dang rén
MAu duoc chuln bj theo TCVN 10683:2015 (JSO 8358:1291).
7.2 Phén bon dang lang |
. 7.2.1 Dang dung djch

M3u thir dang dung dich dung trong chai ho3c lo trréc khi tién hanh idy mau phéi dugc l4c ddu, sau
a6 14y mAu ban ddu it nhat 50 ml, tic 48u mAu ban dhu va tién hanh 4y mau thyee hién phép thi.

7.2.2 Dang dng s&n sét

M&u thir dang I5ng s&n sét dyng trong chal hodc lo trwdrc khi tién hanh iy-mAu phai dugc trdn déu,
sau d6 14y mAu ban dAu it nhét 200 g, ding daa thay tinh trén déu méu ban ddu va tién hanh by miu
thirc hign phép thie.

8 Cach tién hanh
8.1 Tach ddng & dang chelat
8.1.1 Miu thiy

8.1.1.1 Gan khoding 0,5 g dén 2 g mAu 4 duwgc chudn bf (7.1 va 7.2.2), chinh xéc &én + 0,0001 g hodc
hiit khodng 2 mi dén 3 mi méu d4 dwoc chudn bi (7.2.1) bing pipet, chinh x4c dén + 0,01 ml.

8.1.1.2 Cho mau vao cbc cb dung tich 100 ml (6.9) c6 chira s&n khoang 30 ml dung dich dém amont
axetat (5.10) ding dGa thily tinh khuAy d&u trong 5 min d& hda tan hét ddng & dang chelat.

8
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8.1.1.3 Bun céch thily dung dich m&u d&n nhiét & khodng 50 °C, nhd ting giot amoni sulfua (NH.).S

(5.4) vao dung dich mu, vira nhd vira diing aoa thily tinh khudy S&u dung dich miu @én khi ngimg tao

them két thia c6 mau 8, cho du thém hal giot amonl sulfua (NH,).S (5.4). Loc dung dich qua gidy loc

o& 18 10 - 20 pm (6.12) vao binh phén hiy mau (6.11) va rira bing nwéc dén khi hét lon S, Nh3 vai
. giot nuére riva miu vao dung dich mubi @dng Il tan trong nuwde néu khang thiy xudt hign két tda thi khi
86 a2 riva hét lon 8. Sau khi két thic qua trinh loc va riva, dung dich mau thu drge chinh 1 dung dich
ddng & dang chelat, cb can dung dich m3u cho dén sin s&t tht dem phan hily (8.2).

8.1.2 Miu tréng

Ph3l chudin b 83ng thdi hal miu triing va tién hanh céc birdc twong tw nhie mau thr (8.1.1.2 dén
8.1.1.3).

8.2 Phén hiiy miu

8:2.4 Cho 15-mL hdn hep dung-dich phan hily m&u {5.11) vao binh phamhiy cb chira mbu da dugc xr
Iy (8.1.1.3), ngam ft nhét 4 h hoic qua dém.

8.2.2 Bjt binh phan hily c6 chira méu (8.2.1) Ien thiét bi phan hiy méu (6.3), téng nhiét @8 tir tir dén
120 °C, dun 86i khodng 1 h.

8.2.3 T4ng nhiét a8 I&n khang I6n hom 200 °C, duy tri & nhigt d5 200 °C cho dén khi thu dugc dung
dich s&n sét.

8.2.4 D& ngudl, Hda tan mAu (8.2.3) v&i 5 ml dung dich axit clohydric (HCI) 10 % (5.8), l4¢ cho tan,
8.2.5 D& ngudi, chuyé&n toan bd dung dich va ¢in tir binh phén hily sang binh dinh mirc dung
tich 50 ml, thém nwéc cit @én vach mec (Thé tich V), lac déu, loc bd cén trwde khi the hién phép do.

CHU THICH 1;

1) an(‘mg hep dung dich mEu sau khi phan hily khdng “trong” cin 1am ngudi miu 1di thém vai giot axit pecoric (5.3), phan
hiy ti€p khodng 30 min.

2) Theo ddi thwdmng xuyén qua trinh phan hity m&u, khéng aé tréc bén mu ra ngodi va kidng 48 khd mau (néu thibu axit phai
cho thém, nhumg khing cho qué du).

8.3 T8l wvu héa céc didu kign do ham lwyng ddng & dang chelat bing phd hip thy nguysn tir
ngon lira

8.3.1 Bt cic didu kién thich hep theo huréng din clia nha san xuét, budc song, khe do, cwdmg d&
ddng d2n, ty 16 khdng khifaxetylen, didu kign hit méu.

Vi DV: Véi méy AAnalyst 800 cita Héng PerkinElmer, didu chinh cac thang sé khi do ham lrgng dng chelat & budc abng
234,8 nm; khe do 0,7 nm, ctrémg 43 déng dén 15 mA.

8.3.2 T6i wu héa d3u a6t va nhimg dibu kidn clia ngon Iiva, sao cho d4 hip thy ctia dung dich ndm
trong khodng 0,1 dén 0,9 abs (absorption) hodc dat gié trj hép thy tiéu chudn clia tlrg may tt.rong tng
vé&i ndng @ dung dich hiéu chudn clia nha san xuét khuyén céo.

8.4 Thiee hién phép do
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8.4.1 Do day dung dich chudn déng theo thir ty ndng d§ tiv thédp dén cao Gé xay dyng dwimg
chudn ddng, 13p @b thi xéc dinh ham lvong abng theo phwong phép dwdng chudn, khodng x4c dinh
cilia phép do dugc 1p theo khuyén céo clia méy (rng véi biréc séng da chon. Db thi dwoc 1ap véi ndng
a6 mafl clia cac dung dich chudn (5.14) trén tryc hoanh va gid trj hép thy twong trng trén truc tung.

8.4.2 Do dung djch miu trédng, ghi s& doc két qua trén may (b).

8.4.3 Do dung djch miu thir phan bén ddng & dang chelat, ghi s do doc két qua méu thir trén méy
(a). '

8.4.4 M5i m3u phai duoc do I3p lai it nhét hai 14n. Gitra méi 1an Go cc miu phdi rira 6ng hit @& tranh
nhidm bn dén cac mA&u thir. Néu ndng dé clia cac mAu thiz Iém hon gidi han xac dinh clia méy thi cAn
phai pha loéing m&u thir bing dung dich axit clohydric (HCI) 1 % (5.8). Néu ndng @6 ctia mAu thir nhé
hon giéi han x4c dinh clia may thi cin thiét phai xir Iy m3u bang céach lam giau-hodic xac dinh béng
phurong phap thém chudn. Trong subt qua trinh do mau thir can luén ludn kiém tra 49 hap thy clia mau
hiéu chudn, M3u hidu chuln 13 cac mau pha tlr dung 'dich-‘chu&rdﬂ ste-dung lam-day-dung-dich-chudn
(5.14) G do d6 hap thy xdy dyng dueng chudn (8.4.1). Do khodng 5 mAu thir thi diing mt trong céc
mAu hidu chudin ndy @& kiém tra 6o hap thy téng I&n hodc giam di so véi lic ban diu do xay dyng -
dudng chuln (8.4.1) va hiéu chuén 39 hép thy.

9 Biéu thj két qua

9.1 Ham lwong dong & dang chelat X(tp) {mg/kg) trong miu phﬁn bén thwong phdm dwege tinh
theo céng thirc (1):

(1)

x(p)= LT

Trong dé: .

a: La ndng @6 dung dich mau thir (8.4.3), tinh bing miligam/lit (mg/l);

b: L4 ndng 84 dung dich mAu tréng (8.4.2), tinh béng miligam/lit (mgafl);

f: Hé sd pha loang clia dung dich sau phan hdy;

V: Thé tich dung dich ctia mAu thir hodic mAu trang sau khi phan hiy (8.2.5), tinh bang millit (ml);
m: Khéi legng mau can (8.1.1.1), tinh bang gam (9).

CHU THICH 2:
Bdi véi mAu dung dich, ham lveng déng & dang chelat trong mau dwrerc tinh theo don vi mgfl; khi 6 thay khdi lirgng mBu can
(m) (g) bang thé tich m&u hat (mi). -

9.2 Ham lwgng déng & dang chelat X{kk) (mg/kg) trong méu phan bén khé kiét dwee tinh theo
¢bng thive (2): '

10
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X (k)= X (tp)< & (2)
‘Trong d6:
X(tp): Ham lrgng ddng & dang chslat trong mAu thwong phdm (mgrkg)
 k: Ho s8 kho kiét ciia mu duge xac dinh theo TCVN 9297:2012
9.3 Ham heeng ddng & dang chelat (X) (%) trong méu phin bon dwee chuyédn ddi theo céng
thiee (3):

X(mg/kg)

X0 ==15000 ©

* Két qua phép thi 1A gia trj trung binh cac két qui cla it nhét hai An thir duoe tién hanh ddng thdi. Néu
sai lgch gitra céc 1an ther 16n hon 10 % so vét gié trj trung bink cla phép thir thi phai tién hanh lai phép
thie. -

10 Béo céo thir nghiém

Béo cao thir nghigm bao gdm it nhat nhing théng tin sau:
a) Vién din tiéu chuin nay;

b) D3¢ diém nhan dang mau;

c) Két qua thir nghiém;

d) Moi thao tac khang quy dinh trong tiéu chudin nay, hodic dwoc coi I3 tly chon va céc yéu té cb thé
&nh hudng 6én két qua thir nghigm;

e) Ngay thr nghiém.

11
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1 TCVN 9286 : 2012, Phain bdn - Xéc dinh ddng tdng sé bing phirang phap phd hép thu nguyén tir
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2 Wiliam T. Hall,, (1816) Analystical Chemistry — Volume1 Qualitative Analysis, John Wiley & Son,

NewYork, London;
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