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Feromangan va ferosilicomangan —Xac dinh ham lwgrng mangan -
Phwong phap dién thé

Ferromanganese and ferrosilicomanganese - Determination of manganese content -
Potentiometric method

1 Pham vi ap dyng

Tiéu chudn nay quy dinh phwong phap dién thé d& xac dinh ham lugng mangan clia feromangan va
ferosilicomangan.

Phwong phap nay ap dung cho cac hep kim chira tir 55 % dén 95 % (theo khéi lvgng) mangan.

2 Tailigu vién dan

Céc tai liéu vién din sau rat cin thiét cho viéc 4p dung tiéu chudn ndy. Bi véi cac tai ligu vién dan ghi
ndm cdng bé thi 4p dung phién ban dwoc néu. DSi voi cac tai liéu vién dén khdng ghi nam céng bd thi
ap dung phién ban méi nhét, bao gdm ca cac sira dbi, bd sung (néu cb).

ISO 3713, Ferroalloys — Sampling and preparation of samples — General rules (Hop kim fero - L4y
méu va chuén bj méu thir - Quy téc chung).

3 Nguyénly

Hoa tan mét phdn mau thir véi axit clohydric, axit flohydric va axit pecloric.

X4c dinh dién thé (xem chu thich) clia mangan véi kali pemanganat trong méi trearng pyrophotphoric &
pH xac djnh, theo phan (rng:

4Mn? + MnO,~ + 8H* + 15 (P,0;H2)> — 5Mn (P,0/H;)> + 4H,0
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CHU THICH: Phuong phap c6 thé dugc hoan thanh bang phurong phap do dién thé khac: chudn dé ampe,
chudn 46 dén diém chét.

4 Thubc thir

Trong qua trinh phan tich, chi sir dung cac thuéc thir loai phan tich da dwoc cdng nhan va chi sz dung
nwéc cat hodc nwdc cd d6 tinh khiét trong dwong, néu khdng cbd quy dinh khac.

4.1 Axit pecloric”, p = 1,61 g/ml.

4.2 Axitflohydric, p = 1,14 g/ml.

4.3 Axit clohydric, p = 1,19 g/ml.

4.4 Axit clohydric, p = 1,19 g/ml, dwgc pha loang 1: 2.
4.5 Axit clohydric, o = 1,19 g/ml, dwgc pha lodng 1 : 4.
4.6 Natri pyrophotphat, dung dich b&o hoa

Hoa tan 145 g natri pyrophotphat (P,0;Na,.10H,0) trong mét binh hinh nén, dung tich 2 lit véi khodng
1 lit nwéc néng, dun néng khdng vrgt qua nhiét dé 60 °C, du la cyc b, t&i khi mudi dwgc hoa tan hoan
toan. Lam ngudi.

Chudn bj dung djch nay ltc st dyng.

4.7 Kali pemanganat két tinh lai

Cho 50 g kali pemanganat loai tinh khiét, dung @& phan tich vao mét binh hinh nén (5.1) va hoa tan
lwgng VAt liéu ndy trong 200 ml nuéc cAt néng (70 °C dén 80 °C).

Lép bd sinh han ngugc (5.2) vao binh va dun sbi dung dich trong 20 min. Loc nhanh dung dich néng
trong chan khéng qua mét phéu bang thuy tinh xép (5.3).

Lam ngudi chét loc trong nwéc d4, khudy manh va cho phép chét két tia c6 tinh thé nho lang dong
trong 10 min.

Léng gan dung dich, sau d6 sir dung mdt céi bay biing thuy tinh @& chuyén khéi tinh thé vao phéu c6
tAm loc véi dd xbp sb 4 dwgc it duéi éng hat trong it phat dé tach di phan I6n dung dich.

Hoa tan khéi tinh thé trong 160 ml nuéc cét (khdng cho phép dung nuéc khir ion trong giai doan nay)
va l3p lai qué trinh két tinh.

Sau khi loc va dit dwdi éng hat trong thoi gian khoang 5 min, chuyén khéi tinh thé bing bay thuy tinh
1&n trén kinh ddng hd cé dwdng kinh 150 mm va khéi tinh thé nay duoc sdy khd trong khéng khi, dwoc
bdo v tranh anh sang va byi. Khi khéi tinh thé két tu lai sau mot lic lau thi sé dwgc nghidn nhd bang
bay, sdy khd & 110 °C trong 2 h rdi dwgc chuyén vao mdt binh can ¢6 nat thuy tinh dugc mai.

" C4n quan tam dén méi nguy hidm lién quan dén axit pecloric khi dugc nung néng dén béc khéi.
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Bao quan trong béng téi.
Muébi nay chira 34,76 % (theo khéi lvong) mangan.

4.8 Kali pemanganat, dung dich chudn do tiéu chuan 0,1 N,
4.8.1 Chuén bj

Hoa tan 3,2 g kali pemanganat trong 1000 ml nwéc. D& yén trong 6 ngdy. Loc qua bdng thuy tinh hodc
phéu loc thuy tinh x6p sau d6 chuyén vao médt binh thuy tinh mau nau. Tron déu.

4.8.2 Sy chuén hoa

Cho khoang 2,5 g kali pemanganat dwgc két tinh lai (4.7), dwgc can téi gia tri gdn nhét 0,0002 g vao
mét binh hinh nén, dung tich 250 ml va tuan theo mét cach chinh xac quy trinh quy dinh trong 7.3. Nén
thwe hién sy chuan hoa nay song song véi viéc xac dinh.

Puong lrgng mangan T clia dung dich kali pemanganat (4.8) dwoc biéu thj bdng s gam mangan
twong dwong véi 1 ml dung dich, dwgc xac dinh theo cdng thirc:

m,x34,76 50
T:——-—x_
100(V,-V,) 250
_0,06952m,
V-V,

trong d6
my 12 khéi legng, tinh bing gam (g), clia kali pemanganat két tinh (4.7) dwoc sir dung;
Vo 12 thé tich, tinh bang mililit (ml), clia kali pemanganat (4.8) dwgc sir dung cho phép thir tring;
Vi 12 thé tich, tinh bing mililit (ml), clia kali pemanganat (4.8) dugc sir dung cho st chudn hoa.

5 Thiét bj, dung cy

Thiét bj, dung cu thong thurdmg trong phong thir nghiém:

5.1 Binh erlenmeyer hinh nén, c6 cd dugc mai.

5.2 B9 sinh han ngugc c6 méi ndi bing thuy tinh dwgc mai dé Iap véi binh (5.1).
5.3 Céac ndi loc (A0 x6p 4) hoac phéu loc ¢ dung tich 40 ml.

5.4 Binh dinh mirc, dung tich 250 ml.

5.5 Cbc c6 md, dung tich 600 ml.

5.6 Binh hinh nén, dung tich 250 ml.

5.7 Dfa c6 dung tich 250 ml, ho3c cdc cé md véi dung tich 400 ml bang vét ligu polytetrafloroetylen.



TCVN 3869 : 2009
5.8 May khudy ti.

5.9 Dung cy do d§ pH duoc I&p véi dién cyc thuy tinh va dién cuc calomel.

5.10 May do dién thé dugc I8p vé&i dign cuc platin va dién cyc calomel.

6 MAau ther

S dung bt lot qua dwgre sang ¢ ¢& 16 160 um, dwoe chudn bj phi hep véi ISO 3713.

7 Cach tién hanh

7.1 Phin kiém tra

L4y mdt phdn mau thir 1,000 g + 0,0002 g.

7.2 Thir mau tring

Thyre hién phép kiém tra m3u trdng song song véi viéc xac dinh, theo ciing mdt quy trinh va str dung
ciing mét thubc thir.

7.3 Xac djnh

7.3.1 Hoa tan phan miu thir nhw quy dinh trong 7.3.1.1 ho&c 7.3.1.2 néu thich hep.

7.3.1.1 Feromangan

Cho phan mau thir (7.1) vao binh hinh nén (5.6) va hoa tan mAu thir nay bang 20 ml axit clohydric (4.3)
va 0,2 ml axit flohydric (4.2), sau d6 bd sung thém 10 ml axit pecloric (4.1)?.

Tién hanh nhw quy dinh trong 7.3.2.

7.3.1.2 Ferosilicomangan

Cho phin méiu thir (7.1) vao mdt dia hoac cdc c6 md (5.7). Hoa tan miu thir nay vé&i 10 ml axit
clohydric 4.3), thém 10 ml axit pecloric (4.1), sau d6 cho thém din khodng 20 ml axit flohydric (4.2)?.

Tién hanh nhw quy dinh trong 7.3.2.

7.3.2 Truwéc tién dun néng tir tie, sau d6 tAng nhiét dan t&i khi tao thanh khéi pecloric dic. Tiép tuc dbt
noéng t&i khi thu dwoc siro dac va mangan dioxit bat ddu két tda. Lam ngudi.

7.3.3 Tiép tuc v&i 20 ml dung dich axit clohydric (4.5). Bun néng tir tir t&i khi dung dich tré nén trong.
Rira cac thanh binh cin than béng vodi phun clia chai nwérc riva va tiép tuc dét néng trong it phat. Thém
100 ml nuéc néng va lam ngudi té¢i nhiét o phong. Chuyén dung dich nay vao binh dinh mirc (5.4) ma

2 Oxy hoa dung dich véi axit nitric treérc khi bd sung thém axit pedloric
8
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khéng qua loc. Rira binh dung dé hoa tan mét cach cén than, 1am ngudi va pha loang toi vach dinh
mire. Lac déu dung dich.

7.3.4 Ding pipet @& chuyén 50 ml dung dich vao cbc c6 md (5.5). Pha lodng v&i nwéc téi 100 ml.
Thém 250 ml dung dich natri pyrophotphat (4.6). Dat céc c6 mé trén may khudy tir tinh (5.8) va thém
mot con khudy.

7.3.5 Didu chinh d pH clia dung dich t6i gia tri nim gitra 6,5 va 7, str dung may do pH (5.9), bang
cach thém dung dich axit clohydric (4.4).

CHU THICH: Trong tnedmg hop feromangan c6 chira crom thi cAn phai dei trong 30 min sau khi diéu chinh 8%
pH clia dung dich trurdrc khi the hign sy chudn 89.

Chuén dé véi dung dich kali pemanganat (4.8) dugc thém tir tir vao cdc cb6 md. Theo dbi chi thj clia
dién ké thé. Sy chudn dd s& két thuc khi dién thé dot ngét tang Ién it nhét 12 100 mV.

Sy chudn d6 IAn thir hai nén dwoc thye hién trong ciing didu kién déi véi phdn khac ctia dung dich thir.

8 Tinh két qua

Ham lgng mangan, tinh béing phan trdm theo khéi lwgng clia mau thir, dwgc xac dinh theo cong thirc:

250 100
W —

TV,-V,
(Vz n) x 50

o
_500T(V,-V,)
mo
trong d6
mo 14 khéi lwgng, tinh bing gam, ctia phdn méu thir (7.1);
Vo 12 thé tich, tinh bing mililit clia dung dich kali pemanganat (4.8) dwgc sir dung cho thir tréng;
V, 14 thé tich, tinh bing mililit ciia dung dich kali pemanganat (4.8) dugc sir dung dé xac dinh (7.3.5);

T la dvong luvgng mangan cUa dung dich kali pemanganat (4.8), tinh b&ng gam mangan twvong duong
véi 1 ml dung djch.

9 Do lap lai

Kinh nghiém da chi ra ring cac giéi han dd tin ciy 95 % dbi v&i mét ngudi lam thir nghiém cé kinh
nghiém la £ 0,20 %.
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10 Bao cao thir

Bao céo thir phai bao gdm céc théng tin sau:

a) Tham chiéu phwong phap duwgc siv dung;

b) K&t qua va phwong phép bidu thi két qua dwoc s dung;

c) Bétclr cac dic tinh khéng binh thwedrng nao dwec ghi lai trong qué trinh xac dinh;

d) Bét ct thao tac nao khéng dwgc quy dinh trong tiéu chuan nay hoic dwoc Iya chon.
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