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TIEUCHUANQUOC GIA TCVN 11401:2016

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

Feftilizers - Determination of chelated manganese content by flame atomic absorption
spectrometry

1 Pham vi &p dung

Tiéu chudn nay quy dinh phuong phap xac dinh ham legng mangan & dang chelat trong phan bén
béng phép do phd h&p thy nguyén t& ngon la.

2 Tai ligu vién dén

Céc tai lidu vién din sau day la cAn thiét d& 4p dung tidu chuin nay. Déi v&i cAc tai liéu vién din ghi
nam cdng bd thl 4p dung ban dugc néu. Déi voi cac tai ligu vien din khong ghi nam céng bé thi ap
dung phién ban mé&i nhét, bao gbm ca cac sira ddi, bd sung (néu co).

- TCVN 4851:1989 (ISO 36396- 1987), Nute ding cho phén tich trong phdng thi nghiém - Yéu céu ky thuét
va phuong phép ther.
- TCVN 9297:2012, Phén bén — Phuong phép xéc dinh do ém.

- TCVN 10683:2015 (ISO 8358:1991), Phan bén rdn - Phuwong phép chuén bi méu dé xéac dinh cac chl
tiéu héa hoc va vét ly.

3 Thudt ngtr va dinh nghia

Trong tiéu chudn nay st dung thuat ngi va dinh nghia sau:

341

Mangan & dang chelat (Chelated manganese)

Hop chét phirc clia nhidu phéi tlr hiru co véi nguyén tl trung tam mangan.
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4 Nguyén tic

Mau phan bén cé chira mangan & dang chelat dugc x& Iy v&i dung dich amoni sulfua (NH,),S trong
mdi tredrng dém amoni axetat (NH,CH,COO) co pH =7 @4 tao két tlia MnS. Loai bd két tlia, vé co hda
dung dich mangan & dang chelat thu dugc va xac dinh bing phurong phép phd hdp thy nguyén ti
ngon Ira.

5 Thudc thir

T khi & quy dinh khéc, trong qué trinh phan tich chi sir dung héa chét, thubc thir c6 cip tinh khidt
phén tich va tinh khiét phan tich quang phd, st dung nude ¢ cAp tinh khiét phlt hep TCVN 4851:1989
(ISO 3696:1987) hodic nudre ¢d cép tinh khiét tuvong duwong.

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

5.2 Axit clohydric (HC1), 37 %; d = 1,18 g/ml.

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

5.4 Amoni axetat (NH,CH,CQO), tinh thé.

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

Thém 400 m! dung dich amoni hydroxit (NH,OH) 25 % (5.5) vao binh dinh mirc.cé dung tich 1000 ml
da chira s2n khodng 500 mi nwede, thém nude dén vach mire, lc déu.

6.7 Dung djch axit clohydric (HCI), 10 %.

Thém 270 ml axit clehydric (HCl) 37 % (5.2) vao binh dinh mir¢c ¢é dung tich 1000 ml da chira san
khodng 500 ml nwdrc, G& ngudi va thém nuére dén vach mire, lic déu.

5.8 Dung djch axit clohydric (HCI), 1 %.

L4y 100 mi dung dich axit ciohydric (HCI) 10 % (5.7) vac binh dinh mic dung tich 1000 ml 83 chira sn
khodng 500 m! nwée, d& ngudi va thém nwée dén vach mic, Hc déu.

6.9 Dung d|ch dém amonl axetat (NH,CH,COQ), 1 molA (pH=7).

Hda tan 77,08 g amoni axetat (NH,CH;COO) (5.4) vac binh dinh m{e¢ ¢b dung tich 1000 mi @i chira
san khodng 400 ml nwéc, sau db thém nuée dén khodng 950 ml. Lic ddu, kim tra 43 pH cla dung
dich bing thiét bj do pH (6.13) va thém dung dich amoni hydroxit NHOH 10 % (5.6) hodc HCI 10 %
(5.7) cho &&n pH = 7. Thém nwéce dén vach mirc, lic ddu,

6.10 Dung dijch phin hiy miu
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Pha h8n hgp axit nitric (HNO3) 65 % (5.1) va axit clohydric (HCI) 37 % (5.2) ty 18 1:3 theo thd tich (Pha
ngay trurdre khi sir dyng).

5.11 Dung djch chudn géc mangan, 1000 mg.
§.12 Dung djch chuin mangan, 50 mg/l.

Dung pipet ldy 5 ml dung djch chudn gbc mangan 1000 mg/i (5.11) cho v&o binh dinh mirc dung tich
100 ml, thém dung dich axit clohydric (HCI) 1 % (5.8) t&i vach mire, ldc Gy,

5.13 Didy dung djch chudn mangan, ndng @ tir 0 mg/i dén 5 mg/l.

Pha day dung dich chuln mangan trong axit clohydric (HCI) 1 % (5.8). S& dyng by binh dnh mirc
dung tich 100 ml, cho vao m&i binh thir ty sé mililit dung djch tiéu chudn mangan 50 mg/l (5.12), dung
dich axit clohydric (HCI) 1 % (5.8) vira d 100 ml, lic d&u. Day dung dich chuin mangan (xem béng 1).

Bang 1 - Day dung djch chuin mangan ndng d9 tir 0 mg/! dén 5 mg/!

$4& higu binh s0 | s1 s2 S3 | sS4 | S5 | S6

Thd tich dung dich chudn mangan (5.12) ldy | © 1 2 4 6 8 10
vao mdi binh (mi)

Thé tich dung dich axit clohydric (HCl) 1% | 100 | 99 | 98 | 95 | 94 | 92 | 90
(5.8) (mi)

Nang @6 dung dich chuln mangan thu dwgc | 0,00 | 0,50 { 1,00 | 2,00 | 3,00 | 4,00 | 500
(mg/)

Dung dich chudn mangan (5.12) chi nén st dung trong khodng 20 ngay ké& tir ngay pha. Day dung dich
chuln mangan (5.13) chi st dyng trong mét ngay sau khi pha.

6 Thiét bj va dyng cu

Str dung céc thiét bj, dung cy thdng thuedng trong phong thi nghiém va céc thiét b, dung cy nhur sau:
8.1 Quy dijnh chung

T4t ¢ céc binh thiiy tinh ph3i dwec 1am sach tnrde khi sir dung xac dinh nguyén té mangan, cb thé
bdng c4ch ngam trong dung dich axit nitric (HNOs) 5 % (v/v) It nhét 6 h, sau d6 x(ic rira béng nuée va
trang |2l bdng nuéc trirde khi dimg.

6.2 Can phan tich, ¢ @$ ¢hinh xac 0,0001 ¢.
6.3 Thidt b] phan hiy miu, cé bd phan didu chinh nhiét 6.
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6.4 May quang phd hép thy nguyén tir, c6 dén catdt réng hoac dén phong dign khéng cwe phu hep
v&i nguyén té mangan hodc b thé ding dén phd lién tuc ¢6 bién diéu, hé théng hiéu chinh ndn va dau
@bt thich hgp véi ngon Ilra khéng khifaxetylen,

6.5 Binh tam glac, dung tich 100; 250 mi.

6.6 Binh dinh mdrc, dung tich 50; 100; 1000 ml.
6.7 Phéu loc, dudng Kinh tir 6 cm dén 10 em.
6.8 Pipet, dung tich 1; 2; 5; 10 ml, c6 d§ chinh x&c 0,01 mL.
8.9 Céc chiu nhigt, dung tich 100 ml.

6.10 Binh phan hiy miu, dung tich 100 ml.
6.11 Ong dong, dung tich 250 mi.

6.12 Gidy loc, ¢& 18 10 - 20 pm.

6.13 pH mét

6.14 DGa thay tinh

6.15 Thiét bj cach thay

7 Ly mau va chudn b} miu
7.1 Phan bén dang ran
M3u dwrge chuln bj theo TCVN 10683:2015 (1ISO 8358:1991).

7.2 Phan bén dang ldng

7.2.1 Dang dung dich

M3u thir dang dung dich dyng trong chai hozc o truée khi tién hanh 1Ay mau phai dugc ¢ ddu, sau
@6 ldy mA3u ban dAu it nhét 50 m, ¢ d&u m3u ban dau va tién hanh I8y mu thyc hign phép thir.

7.2.2 Dang 16ng sén sét

M3u thir dang Idng s&n sét dung trong chai hoiic lo trurdre khi tién hanh lay mau phéi duoc tron déu,

sau @6 14y mAu ban du it nhat 200 g, diing dCa thiy tinh trgn 68y mAu ban @Au va tién hanh 14y méu
thire hign phép thi.

8 Cich tién hanh

8.1 Tach mangan chelat
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8.1.1 Mau thir

8.1.1.1 Can khodng 0,5 g d4n 2 g mdu @3 dugc chudn bj (7.1 va 7.2.2), chinh x&c dén + 0,0001 g hodc
hut khodng 2 ml d8n 3 ml m3u ¢4 Gwoc chudn b (7.2.1) béing pipet, chinh xac dén + 0,01 ml.

8.1.1.2 Cho miu vao cbc dung tich 100 ml (6.9) ¢6 chira sdn khodng 30 ml dung dich dém amonl
axetat (5.9), dling dia thily tinh khudy d&u trong 5 min dé hoa tan hét mangan & dang chelat.

8.1.1.3 Dun céch thiy dung dich miu Gén nhidt 43 khodng 50 °C, nhé timg giot amoni sulfua (NH,).S
(5.3) véo dung dich mau, vira nhd vira diing diia thiy tinh khudy déu dung dich mau dén khi ngirng tao
thém két tlia c6 mau ti, cho dir them hai giot amoni sulfua (NH,),S (5.3). Loc dung dich qua gidy loc
c& 15 10 - 20 um (6.12) véo binh phan hily mAu (6.10) va riva bing nuéc dén khi hét ion %, Nhé vai
giot nwéc rira miu vao dung dich mubi mangan Il tan trong nuéc néu khéng thiy xut hién két tia thi
khi d6 a3 nira hét jon §%. Sau khi két thlic qua trinh lgc va i, dung dich m3u thu dugc chinh la dung
dich mangan & dang chelat, ¢ can dung dich m&u cho dén sén sét thl dem di phan hly (8.2).

8.1.2 Miu tring

Phi chun bj a3ng thdi hal m3u tring va tién hanh céc brdc trong t nhu mau thir (8.1.1.2 6én
8.1.1.3).

8.2 Phan hiy miu

8.2.1 Cho 15 ml hdn hep dung dich phan hily mau (5.10) vao binh phén hdy c6 chira méu (8.1.1.3),
ngam [t nhét 4 h ho#c qua dém.

8.2.2 B4t binh phan hiy co chira m3u (8.2.1) ién thiét bj phan hly mAu (8.3), tang nhiét do tir t dén
120 °C, dun sbi khodng 1 h.

8.2.3 T&ng nhiét 45 1&n khdng I&n hon 200 °C, duy tri & nhiét 6 200 °C cho dén khi thu duec dung
dich s& sét,

8.2.4 D& ngudi, hda tan miu (8.2.3) v&i 5§ mi dung dich axit clohydric (HCH) 10 % (5.7), Iéc cho tan.

8.2.5 B& ngudi, chuyén toan bd dung dich va cin t binh phan hily sang binh dinh mirc dung tich 50
mi, thém nuée cit 3&n vach mac (Thé tich V), l&c Gy, loc bd c&n trrdre khi thyre hign phép do.

8.2.6 Phan hilly hai m3u triing nhte méu thér.

CHUTHICH 1:
1) Theo dbi thurémg xuyn qud trinh phan hly mEu, khong 88 tréo bén mBu re ngodi va khdng dé khd m3u (ndu thibu axdt phdl
cho thém, nhirng khdng cho qué duv),

2) Silic & 1am giam tin higu do clia mangan, d& logi trr anh hudng ndy khuyén céo ding canxiclorua 2 % (CaCly) lam chét
phu gia.

8.3 T4l wu héa chc @ldu kign do ham lwgng mangan & dgng chelat bang phé hap thy nguyén tir
ngon lfra
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8.3.1 Dat cac didu kign thich hop theo hiréng din clia nha san xuét, budc séng, khe do, cudng 4
déng dén, ty Ié khdng khifaxetylen, didu kién hat mau.

VI DU: V&i mdy AAnalyst 800 cha Hang PerkinElmer, didu chinh céc théhg sé khi do ham legng mangan chelat & bwdc séng
279,5 nm; khe do 0,2 nm; cwéng 4§ dong dién 20 mA 1a thich hgp.

8.3.2 Téi wu hoa @lu dbt va nhing didu kidn clia ngon lira, sao cho ¢ hép thy ciia dung dich ném
trong khoa‘nh}g 0,1 d8n 0,9 abs (absorption), hodc dat gid tri hap thy tiéu chudn cla tling may twong ing
véi nbng @ dung dich higu chudn cGia nha sén xudt khuyén céo.

8.4 Thyc hign phép do

8.4.1 Do déy dung djch chudn mangan theo thir tiy ndng dd tir thip dén cao 6 xdy ding dwdng
chuidn mangan, l3p 46 thj xac dinh ham legng mangan theo phirong phdp dwéng chudn, khodng xac
dinh clia phép do duwoc 1ap theo khuyén co clia may (rng véi buéc séng da chen. Db thj duge lap voi
nbng dd mga clia cac dung dich chudn (5.13) trén truc hodnh va gid tri hép thy twong (ng trén truc
tung.

8.4.2 Do dung djch miu tring, ghi sé doc két qua trén may (b).

8.4.3 Do dung djch miu thir phin bén mangan & dang chelat, ghi s§ do doc két qua miu thir trén
may (a).

8.4.4 M3i mAu phai Guoc do fap lal it nhat hai 13n. Giza m8i lAn do cac mAu phai riva éng hit d8 tranh
nhi&m bin dén cac mAu thir. Néu ndng d6 clia cac mau thly [én hon gidi han xéc dinh cla mdy thi cAn
phai pha loang mau thir bing dung dich axit clohydric (HCI) 1 % (5.8). Néu ndng 4 clia miu thlr nhd
hon giéi han xac @nh cta may thi cAn thiét phai x& Iy m3u bing cach 1am giau hoZic xac djnh bing
phrong phép thém chuln. Trong subt qua trinh do miu thiz cin uén ludn kiém tra a6 hép thy cla miu
higu chudn. MAu hidu chuin 1A ca¢c mAu pha tir dung dich chuln @3 sir dung 1am day dung dich chuln
(5.13) 68 do 4% hap thy xay dyng dwang chudn (8.4.1). Do khodng § miu thir thi ding mdt trong cac
mau hidu chudn nay a& kidm tra dd hép thy tang 1&n holc gidm di so v&i lic ban diu do xay dyng
&uwéng chudn (8.4.1) va hidu chuin 46 hap thy.

9 Biéu thi két qua

9.1 Ham Iwgng mangan & dang chelat X(tp) (mg/kg) trong méu phin bén thirong phidm dwee
tinh theo céng thire (1):

X(p) = .(_‘i:f);’g.‘_f:_’i (1)

Trong 4&é:

10
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a: La ndng a9 dung dich mau thi (8.4.3), tinh bing miligamAlit (mg/l);

b: L& ndng @ dung dich m3u tréng (8.4.2), tinh bing miligam/iit (mgl);

f: H8 s6 pha losing clia dung dich sau phan hiy;

V: Thé tich dung dich clia mAu thi hoc m3u trdng sau khi phan hiy (8.2.5), tinh bang mililit (ml);
m: Khéi rong mAu can (8.1.1.1), tinh béng gam (g).

CHU THICH 2:

D4i v&i mBu dung dich, ham lwgng mangan & dang chelat trong m3y duge tinh theo don vi mgA; khi d6 thay khi ligng m3u
can (m) (g) bing thé tich mau hit (mi).

9.2 Ham lwrong mangan & dang chelat X(kk} (mg/kg) trong mAu phén bén khd kiét dirge tinh
theo cong thire (2):

X(kk) = X(p)xk ()
Trong d6:
X(tp): Ham lrong mangan & dang chelat trong m3u thirong phdm (mg/kg)
k: H& sé khd kiét clia m3u duge x4c dinh theo TCVN 9297:2012
9.3 Ham lirgng mangan & dang chelat (X} (%) trong m2u phin bén dwegc chuyén adl theo cong
thire (3):

X (%) =£$”mi-—:.§-gl (3)

Két qua phép thir 12 gi4 trf trung binh c4c két qua clia it nhat hai lAn thi durgc tién hanh ddng théi. Néu
sai léch gilra cac 12n thir [én hom 10 % so véi gia trj trung binh clia phép thir thi phai tién hanh lai phép
thir.

10 Béo céo thir nghiém

Béo c4o thi nghiém bao gdm it nhit nhirng théng tin sau:
a) Vién din tidu chuln nay; |

b) Dac didm nha;: dang miu;

c) Két qua thir nghiém;

d) Moi thao tac khéng quy dinh trong tiéu chuin nay, hodic dugc coi 13 tity chon va cac yéu t6 c6 thé
anh hwdng dén két qua thir nghiém,;

e) Ngay thir nghiém.

11
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Thw muc tai lidu tham khao

1 TCVN 9288 : 2012, Phan bén — Xac dinh mangan tdng s& bing phwong phéap phd hip thu nguyén tir
ngon Iira.

2 William T. Hall., (1916) Analystical Chemistry — Volume1 Qualitative Analysis, John Wiley & Son,
NewYork, Léndon;

3 AOAC Official Method 972.02 ~ Manganese {Acid - Soluble) in Ferlilizers (Atomic Absorption
Specirophotometric Method) '

4 AOAC Official Method 840.02 - Manganese (Acid - Soluble) in Fertilizers (Colorimetric Method).
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