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TIEUCHUANQUOC GIA TCVN 11402:2016

Phan bép - )’(éc dinh ham lwvong kém & dang chelat bing phwong
phap phé hap thu nguyén tir ngon Itra

Fettifizers - Determination of chelated zinc content by flame atomic absorption spectrometry

1 Pham vi ap dung

Tiéu chun ndy quy dinh phurong phap xac dinh ham lwong kém & dang chelat trong phan bén béng
phép do phd hép thy nguyén t& ngon Itva.

2 Tai ligu vign dén

Céc tai liéu vién din sau day I3 cAn thiét d& ap dung tiéu chuan nay. Béi voi cac tai liéu vién dan ghi
nam cdng bé thi &p dung bdn dwec néu. Déi véi cac tai liéu vién dan khong ghi n&m céng bd thi ap
dyng phién ban moi nhét, bao gbm ca céc stra ddi, bd sung (néu co).

- TCVN 4851:1989 (ISO 3696 - 1987), Nuée ding cho phéh tich trong phong thi nghiém - Yéu céu ky thuét
va phurong phép the. '
- TCVN 9297:2012, Phén bén — Phuong phép xac dinh a6 &m.

- TCVN 10683:2015 (ISO 8358:1991), Phén bén rdn — Phuong phép chuén bj mau dé xéc dinh céc chi
tiéu héa hoc va vat Iy.

3 Thuét nglr va dinh nghia

Trong tiéu chufn nay s dung céc thuét ngir va dinh nghfa sau:

3.1

Kém & dang chelat (Chelated zinc)

Hop chét phirc clia nhidu phéi t& htru co v&i nguyén ti trung tam kém.
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4 Nguyén tic

M&u phan bén cé chira kém & dang chelat duge x& Iy véi dung dich amoni sulfua (NH,)2S trong méi
trnedng d8m amoni axetat (NH.CH,COO] 66 pH = 7 d8 tao két tita ZnS. Loal bd két tha, vd co héa dung
dich kém & dang chelat thu dwgc va xac dinh bang phwang phép phd hap thy nguyén tlr ngon Ira.

§ Thudc thir

Trir khi ¢6 quy dinh khac, trong qua trinh phén tich chi st dl.in_g héa chit, thubc thir c6 cép tinh khiét
phan tich va tinh khiét phan tich quang phd, st dung nwéc ¢ cip tinh khiét phit hgp TCVN 4851:1989
(1SO 3696:1987) hodc nwdc ¢ cAp tinh khiét tuong dwong.

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

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

5.3 Dung dich amoni sulfua (NH,),S; d = 68,15 mg/.

6.4 Amoni axetat (NH,CHsCOO), tinh thé.

5.5 Dung dich amonl hydroxit (NH;OH), 25 %; d = 0,91 mg/l.
5.6_ Dung djch amoni hydroxit (NH,OH), 10 %.

Thém 400 ml dung dich amoni hydroxit (NH:OH) 25 % (5.5) vao binh djnh mirc ¢6 dung tich 1000 ml
4 chira s&n khodng 500 ml nwde, thém nwée Gén vach mire, Iéc déu.

5.7 Dung dich axit clohydric (HC1), 10 %.

Thém 270 ml axit clohydric (HCI) ¢4m dic (5.2) vao binh djinh mirc c6 dung tich 1000 mi 6a chira sén
khoang 500 ml nwérc, d& ngudi va thém nwéc ¢én vach mire, e ddu.

5.8 Dung djch axit clohydric (HC!), 1 %.

L4y 100 mi dung dich HCI 10 % (5.7) vao binh dinh m(xc dung tich 1000 ml &4 chira s3n khodng 500 ml
nuwéc, 8 ngudi va thém nudc dén vach med, lhc déu.

5.9 Dung djch dém amoni axetat (NH,CH;COO), 1 molAl (pH = 7).

Héa tan 77,08 g amoni axstat NH,CH;COOQ (5.4) vao binh dinh mirc c6 dung tich 1000 ml 42 chira san

* khodng 400 ml nuée, sau @6 thém nuée dén khodng 850 ml. Léc ddu, kiém tra a9 pH clia dung dich
bang thiét bi do pH (6.13) va thém dung dich amoni hydroxit NH,OH 10% (5.8) hogic HCI 10 % (5.7) cho
@én pH =7, Thém niréc dén vach mire, fc déu. ‘

5.10 Dung dich phén hily miu

Pha hdn hop axit nitric (MNO;) 85 % (5.1) v& axit clohydric (HCI) 37 % (5.2) ty I& 1:3 theo thé tich (Pha
ngay trwére khi st dyng). )
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5.41 Dung djch chudn géc kém, 1000 mg/!.
5.12 Dung djch chudn k&m, 50 mg/l.

Dung pipet Iy 5 ml dung dich chudn géc k&m 1000 mg/l (5.11) cho vao binh dinh mtrc dung tich 100
ml, thém dung dich axit dohydric (HCI) 1 % (5.8) t&1 vach dinh mire, lc déu.

5.13 DAy dung djch chudn k&m, néng 8 tir 0 mg/l d&n 5 mg/.

Phé day dung dich chudn kém trong axit clohydr_ic {HCI) 1 %. S dung bay binh dinh mi*c dung tlch
100 ml, cho vao m3i binh thir tw sé mililit dung dich chun kém 50 mg# (5.12), dung dich axit clohydric
(HCI) 1 % (5.8) vira dli 100 mi, léc d&u. D&y dung dich chun k&m (xem Bang 1).

Bang 1 - Day dung djch chuin kém ndng 88 t 0 mg/l dén 5 mgft

84 hiéu binh o S0 s1. | s2 83 sS4 S5 S6
Thétich-dung.dich-chuin kém -(5:12) | © 1 2 | 4 8 8 10
I4y vao m&i binh (ml) '

Thé tich dung dich axit clohydric (HCT) [ 100 | 99 98 96 94 92 90
1% (5.8) (ml)

Ndng b dung dich tiéu chuin kém | 0,00 | 0,50 | 1.00 | 2,00 | 300 | 400 | 500
thu dwege (mg/)

Dung. dich chuén k&m (5.12) chl nén st dyng trong khiodng 20 ngay ké tir ngdy pha. D3y dung dich tiéu
chudn (5.13) chi st dyng trong mat ngdy sau khi pha.

6 Thidt bi va dyng cy

St dung céc thiét bj, dung cy thdng thudmg trong phang thi nghiém va céc thiét bi, dung cu nhur sau;
6.1 Quy dinh chung

T4t ¢3 céc binh thiy tinh phai dirgc 1Am sach truéce khi st dung xdc dinh nguyén té kém, cé thé béing
céch ngam trong dung dich axit nitric (HNQ5) 5 % (viv) it nhét 6 h, sau d6 xic rra béng nuwéc va trang
lal bing nuéc tnedre khi diing. '

6.2 Cén phén tich, ¢é @) chinh x4c 0,0001 g.

6.3 Thiét bj phan hity mau, c6 bd phan didu chinh nhidt do.

6.4 Mdy quang phd hép thy nguyén t¥, phdi dugc trang bi dén catét rbng hodc dén phéng dign
khéng cye phi hop vél nguyén t8 kdm hay cé thé ding dén phd lién tuc co bién diéu, hé théng hidu
chinh ndn, mot diu @bt thich hop véi ngon lira khong khifaxetylen.
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6.5 Binh tam giac, ¢6 dung tich 100; 260 ml.

6.6 Binh d]nh mir¢, c6 dung tich 50; 100; 1000 ml.
6.7 Phéu loc, dudng kinh tr 6 tm dén 10 cm.

6.8 Pipet, dung tich 1; 2; 5; 10 ml, c6 ¢ chinh xac 0,01 mi.
6.9 Céc chju nhiét, ¢6 dung tich 100 ml.

6.10 Binh phan hiiy miu, dung tich 100 ml.

6.11 Ong dong, dung tich 250 mi.

6.12 Gldy loc, c& 15 10 - 20 um.

6.13 pH mét

6.14 Biia thiy tinh

6.15 Thiét bj c&ch thity

7 Liy miu va chuin b méu

7.1 Phén bén dang rin

MAu duwge r;:huén bj theo TCVN 10683:2015 (SO 8358:1991).
7.2 Phdn bén dang léng

7.2.1 Dang dung dich

MAu thir dang dung dich dwng trong chai hodc lo tredc khi tién hanh Ay mau phai dugc [&c géu, sau
@6 Ty mAu ban du It nhdt 50 mi, idc Géu mau ban du va tién hanh Iy mau thye hign phép thir.

7.2.2 Dang 16ng sén sét

Mu thir dang Idng s&n sét dyng trong chai hodc lo trdc khi tién hanh 1y m3u phéi dugrc tron deu,
sau d6 Ay mau ban dhu It nhat 200 g, ding dGa thiy tinh trdn ddu mu ban du va tién hanh Iy méu
thire hién phép th,

8 C4ch tién hanh

8.1 Tach kém chelat

8.1.1.1 Can khodng 0,5 g dén 2 g m3u @a dugc chudn bj (7.1 va 7.2.2), chinh x4c dén + 0,0001 g hodic
hit khodng 2 m! dén 3 ml m3u 63 dwoc chufn bj (7.2.1) bing pipet, chinh x4c @én + 0,01 ml.

8.1.1.2 Cho mAu vao cbc dung tich 100 ml (6.9) ¢6 chira s8n khodng 30 ml dung dich dém amoni
axetat (5.9) dung dta thity tinh knudy déu trong 5 min d8 hda tan hét kém & dang chelat.
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8.1.1.3 Bun c4ch thly dung dich miu dén nhiét 3¢ khoang 50 °C, nhd tirng giot amioni sulfua (NH,).S
(5.3) vao dung dich mAu, vira nhd vira diing diia thily tinh khuy d&u dung dich mau dén khi ngirng tao
thém két tlia cé mau téi, cho dw thém hai giot amoni sulfua (NH.;)ZS (5.3). Loc dung dich qua gidy loc
c& 18 10 - 20 um (6.12) vao binh phé.n hily miu (6.10) va rira blng nuédc dén khi hét lon S%. Nhd vai
giot nurére riba mdu véo dung dich mu6| keém Il tan trong nuéc néu khong théy xuét hign két tlia thi khi
a6 84 rira hét ion S%. Sau khi két thic qué trinh loc vé& riva, dung dich mau thu dwoe chinh Ia dung dich
k&m & dang chelat, b can dung dich méu cho ¢én s&n sét thi dem di phan hity (8.2).

8.1.2 Miu tréng

Phal chudn bj ddng thdi hai m3u tréing va tién hanh cac budc twong ty nhe mau thik (8.1.1.1 dén
8.1.1.3).

8.2 Phén hily miu

8.2.1 Cho 15 mi-h8n-hep-dung dich phan hily-mAu (5.10)-vao binh phan hy cd chira-méu (8.1.1.3),
ngam It nhét 4 h ho#ic qua dém. _

8.2.2 Bt binh phan hiy I&n thiét bj phan hity mau (6.3), ting nhiét d6 & ti ¢én 120 °C, dun sdi khodng
1h,

8.2.3 Tang nhiét d6 1&n khong Ién hom 200 °C, duy trl & nhiét do 200 °C cho Gén khi thu duegc dung
dich s&n sét.

8.24p8 ngudi, hda tan miu (8.2.3) véi 5 mi dung dich axit clohydric (HCI) 10 % (5.'?), lac cho tan.
8.2.5 D& ngudi, chuyén toan b dung dich va cin tie binh phan hily sang binh dinh mirc dung tich 50
ml, thém nwére cét dén vach mirc (Thé tich V), lac @8y, foc bd c&in trwde khi thyre hién phép do.

8.2.6 Phan hiy hai miu trdng nhw m3u thir. '

CHU THICH 1:

Theo d&i thirémng xuyén qué trinh phén hity mau, khong d& trao ban miura ngaél va khdng a8 khd miu
(néu thi€u axit phai cho thém, nhung khdng cho qué dw).

8.3 Téi wu héa cac didu kign do ham lwgng kém & dang chelat bing phd hédp thy nguyén tir
ngon lika

8.3.1 Pit céc didu klén thich hgp theo hwéng din clia nha san xuit, bwdc song, khe do, néng
lvgng @2n, t§ 18 khdng khilaxétylen, didu kién hit mau,

VI DY: Vi may AAnalyst 800 ciia haing PerkinElmer, didu chinh cac thong 86 khi do ham lrgng kém chelat & buée sbng
213,89 nm; khe do 0,7 nm; cudmg a9 ddng dign 15 mA I3 thich hep.

8.3.2 T8l wu héa dlu aét va nhivng aidu kién ciia ngon liva, sao cho dd hip thy cta dung dich ndm

trong khodng 0,1 dén 0,9 abs (absorption), hodic dat gia trj hap thy tiéu chufn clia tirng may twong g
véi ndng 49 dung dich higu chudn clia nha sdn xudt khuyén céo.
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8.4 Thye hién phép do

8.4.1 Do day dung dich chudn kém theo the tw ndng d9 tiv thip @én cao aé xay dyng dwong
chudn kém, i4p @8 thi xac dinh ham-lweng kém theo phwong phép dung chulin, khodng x4c dinh clia
phép do duge iap theo khuyén cdo clia may &ng véi brde séng da chon. Db thi duoc 1p véi nbng 6o
mg/t clia cdc dung-dich. chuan.(5.13) trén tryc hoanh va gié trj hép thy twong (ng {rén tryc fung.

8.4.2 Po dung djch mau tréng, ghi s6 doc két qua trén may (b).

8.4.3 Do dung djch miu thi phan bén kém & dang chelat, ghi s do doc két qua mAu thl trén méy
{a).

8.4.4 M&i mAu phai dwoc do lp lai it nhat hai 13n. Gitra m8i 1n do cac méu phai rra éng hdt d& tranh
nhi&m bin dén cac mAu thr. Néu ndng dé ciia c4c mAu thix 16m hon gidi han xac dinh cilla may thi cin
phi pha lodng mau thir bing dung dich axit clohydric (HCI) 1% (5.8). Néu ndng @ clia méu thlr nhé
hon gidi han x4c dinh ctia mdy thi cin thiét phdi xi¥ Iy mAu bang céch lam gidu hodc x4c dinh béng
phuwong phap thém chudn. Trong sudt qua trinh do mAu thir cAn ludn ludn kidm tra 46 hip thy ciia miu
hiéu chudn. M&u hiéu chudn i2 cac mAu pha ti dung dich chuin @3 sir dung lam day dung dich chudn
(5.13) @8 do @6 hap thu xay ding dwérng chudn (8.4.1). Do khodng 5 mau thi thl ding mét trong céc
mau hiéu chuén nay dé kidm tra do hip thy téng ién hodic gidm di so véi lic ban dau do xay dyng
audng chudn {8.4.1) va hiéu chuan d6 hép thu.

9 Bidu th] két qua

9.1 Ham lwong k&m & dang chelat X(tp) (mg/kg) trong miu phén bén thwong phim dwec tinh
theo cong thdve (1):

X(tp) =4 )

-byx fxV
m
Trong d6:
a: La ndng @b dung dich m&u thir (8.4.3), tinh bang mitigam/iit (mg/l);
b: L& ndng dd dung dich mau tréng (8.4.2), tinh bdng mitigam/it (mg/i);
f: Hé b pha loang cla dung dich sau phan hy;
V: Thé tich dung dich cCia m&u thlr hosc m&u tréng sau khi phan hdy (8.2.5), tinh bang mililit (mi);

m: Khéi legng mau can (8.1.1.1), tinh bang gam (g).

CHU THICH 2:

B4éi véi miu dung dich, ham legng kém & dang chelat trong mAu dwgc tinh theo don vi mg/, khi d6 thay khél lugmg mu can
(m) (9) bang thé tich m3uy hit (mi).

10
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9.2 HAm Iweging kém & dang chelat X(kk) (mg/kg) trong mau phan bhén khd kigt dwee tinh theo
cdng thiee (2): '

X (kk) =X (p)xk @
Trong 44:

X(tp): Ham lrgng k&m & dang chelat trong mAu thurong phim (mglkg)

k: Hé s6 khd kigt clia mau dugc xac djnh theo TCVN 9297:2012

9.3 Ham lwonig k&m & dang chelat (X) (%) trong mdu phén bén dwoc chuydn ddi theo cong thire
(3%

X (%) =% 3)

Kbt qua phiép thi 13 gid trj trung binh céc két qua clia it nhat hai I3n thtr duoc tién hanh ddng thii. Néu
sal [gch gitPa cac 1An thir I6n hon 10 % so véi gia tri trung binh clia phép thir thl phai tién hanh lai phép
thie.

10 Béo cdo thir nghiém

B&o c4o thir nghidm bao gbm It nhét nhirng thdng tin sau:
a) Vién din tiéu chuén nay;

b) c didm nhan dang mAu;

c) Két qua thir nghidm;

d) Mol thao tc khéng quy dinh trong tiéu chuln nay, hodic duge coi la tly chon va cac yéu té c6 thé
anh hudmg dén két qua thir nghiém;

e) blgéy thi¥ nghiém.

11
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The muyc tai ligu tham khao

1 TCVN 9289 : 2012, Phan bén — Xac dinh kém tAng sb bing phwong phap phd hap thy nguyén tlr

ngon ira.
2 William T. Hall, (1916) Analystical Chemistry — Volume1 Qualitative Analysis, John Wiley & Son,

NewYork, London;
3 ADAC Official Method 842.02 — Zinc in Ferrtilizers (Gravimetric Method),

4 AOAC Official Method 942.03 - Zinc in Ferrtilizers (Colorimetric Method).
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