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Ferocrom va ferosiliccrom — Xac dinh ham lwgng crom-
Phwong phap dién thé

Ferrochromium and ferrosilicochromium — Determination of chromium content —

Potentiometric method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap dién thé dé& xac dinh ham lwgng crom ciia ferocrom va
ferosiliccrom.

Phwong phap nay ap dung cho tat ca cac loai hop kim fero néi trén.

2 Tai liéu vién dan

Céc tai ligu vién dan sau rét cn thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai lidu vién dan
ghi n&m cdng bd thi 4p dung phién ban dwoc néu. Dbi véi cac tai liéu vién dan khéng ghi nadm céng
bé thi 4p dung phién ban mé&i nhét, bao gdm ca céc stra ddi, bd sung (néu co).

ISO 3713, Feroalloys — Sampling and preparation of samples — General rules (Hop kim fero — L4y
mé&u va chuén bj miu thir - Quy tic chung).

3 Nguyénly

N&u chady mét phdn mau thlr véi natri peroxit, hoa tan phin néng chdy vao nuwéc va axit hoa
dung dich nuwédc véi axit sunfuric, mot cach khac, déi véi mot sb hop kim fero, hoa tan mot phan
mau thir tryc tiép bang axit. Oxy hoa crom bing amoni pesunfat véi sy c6 mét ion bac lam chét
xuc tac. Xac dinh tdng lwgng crom va vanadi bang phwong phap chudn d6 dién thé yéu voi
amoni sét (Il) sunfat. Oxy hoa lai vanadi bang kali pemanganat; phan huy lwvgng dw pemanganat
béng nitrit, va phan hay lwvgng dw nitrit bing ure.
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Xac dinh vanadi bang chuén dd dién thé véi amoni sét (I1) sunfat, ham lwong crom béng hiéu sé

hai 1an xac dinh.

Céc phan (rng sau:
Cr,02" +6 Fe?* +14 H* »2Cr* +6Fe* +7H,0
VO; + Fe?” +2H" 5 VO + Fe* +H,0
5V0? +MnO; +H,0 - 5V0} +Mn? +2H*

5NO; +2MnO; + 6H' - 5NO; +2Mn* +3 H,0

4 Thubc thir

Trong qué trinh phan tich chi st dung cac thubc thir loai phan tich da dwgc céng nhan va chi st
dung nwéc cét hodc nuéc cd dd tinh khiét twong duong.

4.1 Natri peoxit

4.2 Natri cacbonat

4.3 Amoni pesunfat [(NH4)2S20s].
4.4 Ure

4.5 Axit photphoric, p = 1,7 g/ml.

4.6 Axit nitric, p

1,42 g/ml.

4.7 Axit flohidric, p

1,14 g/ml.

4.8 Axit sunfuric, dung dich 50 % (theo thé tich).

Thém mot cach can than 500 ml axit sunfuric (p = 1,84 g/ml) vao 400 ml nuwéc rdi tron déu, lam
ngudi, pha loang dén 1000 ml va trén déu.

4.9 Axit clohidric, dung dich 40 % (theo thé tich).

Thém 400 ml axit clohidric (p = 1,19 g/ml) vao 600 ml nwéc va tron déu.

4.10 Dung dich bac nitrat

Héa tan 5 g bac nitrat trong nwéc va pha loang dén 1000 ml.
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4.11 Dung djch kali pemanganat

Hoa tan 2,5 g kali pemanganat trong nuéc va pha loang dén 100 ml.

4.12 Dung djch kali nitrit

Hoa tan 1 g kali nitrit trong nwéc va pha loang dén 100 ml.

4.13 Kali dicromat

Hoa tan kali dicromat tinh khiét trong nwéc, cho két tinh lai, sdy khé cac tinh thé & 150 °C va niu
chay chung & 415 °C. Nghién san pham dat t6i kich thuéc 16 sang 8 va bao quan trong binh thiy
tinh cé nat thay tinh dwgc mai.

CHU THICH: Thubc thir kali dicromat c6 thé dwgc mua dwéi dang vat liéu tinh khiét cho phan tich thé tich
va duoc sy khd & 105 °C trwée khi sir dung.

4.14 Amoni sat Il sunfat, dung dich tiéu chuan 0,17 N.
4.14.1 Chuén bj

Hoa tan 65 g dung dich amoni st (Il) sunfat v&i 500 ml nwéc trong binh dinh m&c 1000 ml. Khi da
hoa tan xong, thém 100 ml dung djch axit sunfuric (4.8), lam ngudi, pha lodng dén vach mirc va tron
déu.

4.14.2 Sy chuén hoa

Chuyén 1,000 g + 0,0002 g kali dicromat (4.13) vao mét céc c6 mé 600 ml. Hoa tan trong 100 ml
nwéc, thém 30 ml dung dich axit sunfuric (4.8) va pha loang dén 300 ml. Tién hanh qua trinh nhw
da moé ta trong 7.2.3 va 7.2.4.

Duwong lvgng crom T cla dung dich amoni sét (Il) sunfat dwoc biéu thj bing sé gam cla crom
twong rng véi 1 ml dung dich, dwgce xac dinh theo cong thirc

03535
4

T

trong d6 ¥, la thé tich tinh bang mililit cia dung dich amoni sét (Il) sunfat dwoc bd sung thém.

5 Thiét bi, dung cu

Thiét bi théng thwdng trong phong thi nghiém va dac biét la:
5.1 Chén nung cé dung tich 40 ml béng sét, niken, ziriconi, nhdm oxit hoac s(r.

5.2 Cbc cé6 md véi dung tich 600 ml.
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5.3 May do dién thé.

B4t cir von ké co tré khang cao nao thugc loai ding dé& do pH déu thich hop.
5.4 Dién cyc calomel/platin.

5.5 May khudy duvoc dan dong bang dong co hodc may khudy tir.

6 Ma&u thir

S dung mau thr dugc chuén bj phu hop véi ISO 3713.

7 Cach tién hanh

7.1 Phan miu ther

L&y phan mau thir 0,500 g + 0,0002 g.

7.2 Xac dinh

7.2.1 D&t phdn mau thir (7.1) vao chén nung (5.1) chira 10 g natri peroxit (4.1) hoac 7 g natri
peroxit (4.1) va 3 g natricacbonat (4.2), khudy trén méot cach cn than. Gite chén nung bang kim
va xoay chén trén ngon Ilra, dau tién dun néng nhe sau dé dun néng manh hon téi khi hoan
thanh viéc ndu chdy va cac hat kim loai bién mét khdi day chén (khoang 6 min). Cho chén nung
ngudi di.

Dat chén vao cbc c6 md (5.2). Thém mdt cach cén than khoang 150ml nuwédc va day bing mét
kinh ddng hd. Bun néng mdt cach cén than va sau khi nglrng sui bot, lam ngudi. Thém 40ml dung
dich axit sunfuric (4.8). Sau khi dung dich hoan toan trong, rira kinh ddng hé bang mét voi phun
tir chai nwéc rira va Iy chén ra sau khi da rira chén bing nuéc. Pha loang dung dich t&i xap xi
300 ml,

7.2.1.1 Hoa tan ferocrom cacbon thap (téi da 1a 0,5 % C) tan dwgc trong cac axit.

Chuyén phan mau thir (7.1) vao cbc c6 mé (5.2). Thém 25 ml dung dich axit sunfuric (4.8) va dun
néng tir tir, tranh lam gidm thé tich, trong 20 min hodc tdi khi tac dung hda tan c6 vé nhu dirng
lai". Thém 5 ml axit photphoric (4.5) va cho bay hoi dén khi vira béc khoi. Lam ngudi, thém 40 ml
nuwéc lanh, dun néng téi khi sdi, oxy héa véi axit nitric (4.6) va dun séi trong 2 min. Pha loang t&i
400 ml v&i nwée nong.

" Piéu quan trong la bdo dam ring toan bd phdn mau thir dwoc che phii bdi axit va khdng c6 cac hat bam dinh
vao thanh céc cé mé trong qué trinh chuyén phan miu thir hoic lac céc cé6 mé trong qua trinh hoa tan.
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7.2.1.2 Hoa tan ferosilico crom (téi da 1a 1% C) tan dwoc trong cac axit.

D4t phadn mau thr (7.1) trong mot dia bang platin, thém 10 ml dén 15 ml axit fluohydric (4.7) va
nhd tirng giot can than 15 ml axit nitric (4.6).

Pun néng céac chat chira trén dia téi khi phan mau ther bj phan hly hoan toan. Thém 20 ml dung
dich axit sunfuric (4.8), 5 ml dung dich axit photphoric (4.5) va cho bay hoi t&i khi xuat hién khoi
axit sunfuric. Lam ngudi dia, rira cac thanh béng nwéc va lai cho bay hoi téi khi xuat hién khoi
axit sunfuric. Lam ngudi dia, hoa tan cac mudi bang 40 ml dén 60 ml nudc va chuyén dung dich
vao trong mdt céc c6 md 600 ml. Rira dia béing nwéc va thu gom cac san pham rira vao cbe cé

md. Pha loang t&i 300 ml va dun néng téi khi cac mudi dwgc hoa tan hoan toan.

7.2,2 Thém 20 ml dung dich bac nitrat (4.10), 3 giot dung dich kali pemanganat (4.11), 8 g
amoni pesunfat (4.3) va dun séi trong 10 min?. Thém 0,5 ml dung dich axit clohidric (4.9) d& khtr
lvgng pemanganat du va tiép tuc dun sbéi trong 5 min sau khi mau cla pemanganat da bién
mét®. Lam ngudi dung dich t&i nhiét dd phong.

7.2.3 Thém 10 ml axit photphoric (4.5) vao dung dich hda tan nhw trong trwd'ng hop 7.2.1 va 5
ml axit photphoric vao dung dich hda tan nhu trong trwdng hop 7.2.1.1 va 7.2.1.2. Chuén bj sin
sang may khudy (5.5). Bat cac dién cyc (5.4) vao dung dich va ndi ching véi may do dién thé
(5.3).

7.2.4 Chuan dd véi dung dich amoni sét (ll) sunfat (4.14) cung v&i khudy lién tuc dé dat téi do
léch dién thé khoang 200 mV*. Lwong dung dich amoni st (ll) sunfat dwoc st dung twong
dwong véi crom + vanadi.

7.2,5 Thém tirng giot dung dich kali pemanganat (4.11) téi khi c6 mau hdng® r5 rét bén hon 1 min.
Thém tirng giot dung dich kali nitrit (4.12) t&i khi mau cia pemanganat bién mat va quan sat thay co
sy thay ddi dién thé, sau d6 nhd thém 2 giot nira. Thém khoang 0,5 g ure (4.4) dé tiéu hly lwgng nitrit
dw. Chuan dd véi dung dich amoni sét (I1) sunfat dén khi c6 do léch dién thé. Sy chudn do nay twong
duwong véi ham lwgng vanadi.

3 Néu mau cia axit pemanganic khong phat trién sau khi séi trong 5 min thi bd sung thém 0,5 g amoni pesunfat vao dung

dich néng t&i khi thu dwge mau.

¥ Néu mau cia axit pemanganic khéng mét di thi thém 0,5 ml dung dich axit clohidric, dun s&i sau méi l&n thém téi khi

mau bién mét.

4

Néu ham lrgng crom clia mau thir vurgt qua 31% (theo khéi lgng), bat diu béng cach dung pipet thém 50 ml dung
dich amoni sét (I1) sunfat; néu ham lugng vuret qua 68 % (theo khéi lrgng), bat ddu bd sung thém 100 ml,

5

Sy xudt hign clia mau hdng chi thj sy oxy héa lai clia vanadi. Cling c6 thé nhan ra didu nay bdi sy tang lén twong (g
ctia dién thé.
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8 Tinh két qua

Ham Iwgng crém tinh bang phan tram theo khéi lrgng, dwoc xac dinh theo cdng thirc:

100T(V, -V5)
m

T la dwong lwgng crom clia dung dich amoni sét (Il) sunfat (4.14) dwgc biéu thi bAng gam crom tuong
trng v&i 1 ml dung dijch;

¥V,  lathé tich, tinh bang mililit, clia dung dich amoni st (Il) sunfat (4.14) dwoc st dung trong Ian chudn
dd dau tién (crom + vanadi);

A 1a thé tich, tinh bang mililit, ctia dung dich amoni sét (Il) sunfat (4.14) dugc str dung trong 14n chuén
dg thir hai (vanadi);

m 1a khéi lugng tinh bang gam, ctia phdn méau thir (7.1).

9 Do lap lai

Kinh nghiém da chi ra rdng céc gidi han do tin cay 95 % dbi véi mdt ngudi 1am thi nghiém c6 kinh
nghiém 1a + 0,20 % (theo khéi lvgng) cho cac ham lugng crom trong ving 1an cén 70 % (theo
khéi lwong).

10 Bao cao thir

B4o céo thir phai bao gdm cac ndi dung sau:

a) Tham chiéu phwong phap duoc st dung;

b) Cac két qua va phurong phap biéu thj droc sir dung;

c) Bét cir dac diém khdng binh thuedng ndo dugc ghi lai trong qua trinh x&c dinh;

d) Bét cr thao tac nao khéng dwgc néu trong tiéu chuédn nay hodc dwoc Iya chon.

10
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