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L&i néi dau

TCVN 3861 : 2009 thay thé TCVN 3861 : 1983.
TCVN 3861 : 2009 hoan toan twong dwong véi ISO 7692 : 1983.

TCVN 3861 : 2009 do Ban ky thuat tiéu chudn quéc gia TCVN/TC 132 Fero
bién soan, Téng cyc Tiéu chudn Do Iwdng Chét leng @& nghi, Bd Khoa hoc
va Cdng nghé cong bb.



TIEU CHUAN QuébcC GIA TCVN 3861 : 2009

Ferotitan — Xac dinh ham lwgng titan - Phwrong phap chuan do

Ferrotitanium — Determination of titanium content — Titrimetric method

1 Phamvi ap dung
Tiéu chudn nay quy dinh phurong phap chudn do dé xac dinh ham lwgng titan trong ferotitan.

Phuong phap nay ap dung cho ferotitan ¢6 ham lwgng titan & gitra 20 % va 80 % (theo khéi legng).

2 Tailigu vign din

Céc tai lidu vién dan sau rét cAn thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai ligu vién din ghi
nam cbng bd thi 4p dyng phién ban duwgc néu. Bdi voi cac tai lidu vién dan khdng ghi ndm cong bé thi
ap dung phién ban méi nhit, bao gdm ca céac sira ddi, bd sung (néu co).

ISO 3713, Ferroalloys — Sampling and sample preparation - General rules (Hop kim fero — L4y méu
va chuédn bj mdu — Quy tic chung).

3 Nguyén ly
Hoa tan mdt phdn méu thir véi axit sunfuric, axit nitric, axit clohydric va axit flohydric.

Tach cac nguyén té gdy can tr& (crom, vanadi, molipden va thiéc) néu c6 bing cach két tia titan
hydroxit khi cé6 méat clia hydro peroxit.

Khtr titan thanh Ti** bang nhdm kim loai trong mdi trerdrng cacbon dioxit hoic nito.

Chuén d Ti* béng dung dich amoni sét (lll) sunfat tiéu chudn khi c6 mét clia thioxyanat nhuw |a chéit
chi thi.
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4 Thubc thir

Trong qué trinh phén tich, trir khi cé quy dinh khac, chi s dung céc thubc thir loai phan tich da dwgc
cdng nhan va chi st dyng nwéc cit hodc nudc cb dd tinh khiét twong durong.

4.1 Nhdm c6 d§ tinh khiét téi thidu 99,5 % & dang 14 c6 chidu day 0,05 mm va khdng ¢ titan.
4.2 Natri hydro cacbonat (NaHCO,).

4.3 Axit nitric, p = 1,42 g/ml.

4.4 Axit sunfuric, p = 1,84 g/ml.

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

4.6 Axit flohydric, p = 1,14 g/ml.

4.7 Axit sunfuric, dwgc pha loang (1: 1).

Thém mot cach cin than mot thé tich axit sunfuric (4.4) vao 1 thd tich nwéc. Lam ngudi trong qua trinh
trdn.

4.8 Axit sunfuric, dugc pha lodng (1 : 4).

Thém mdt cach cin than mot thé tich axit sunfuric (4.4) vao 4 thé tich nwdc. Lam ngudi trong qua trinh
trdn.

4.9 Natri hydroxit, dung djch 100 g/l.
4.10 Natri hydroxit, dung djch 20 g/l .
4,11 Amoni thioxyanat, dung dich 100 g/l .

4,12 Nito, trén thyc t& khong chira oxy (nhd hon 10 phin tridu theo thé tich, dd tinh khiét 99,998 %
ho#c cacbon dioxit ¢6 d¢ tinh khiét twong ty.

4.13 Hydro peroxit 30 % ho3c dung dich thé tich 100.

4.14 Amoni sét (lll) sunfat
[ Fea(S04)s (NHs)2 SO4 24H,0) dung dich chuén dd tidu chuin.

Cho 10,2 g amoni sét (lll) sunfat vao mdt cbc co6 md 400 ml va thém 100 ml nwéc lanh va 50 mi axit
sunfuric (4.7). Chuyén legng dung dich nay sang mét binh dinh mirc thé tich 1000 ml va pha loang téi
vach dinh m(rc nay.

1 ml cta dung dich nay twong dwong véi khoang 1 mg titan.
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4.15 Dung dich sét (lll) sunfat

Hoa tan 2 g sit nguyén chét (vi dy nhw BCS 149/3) trong 50 ml axit clohydric (4.5), oxy hoa vé&i 10 ml
axit nitric (4.3), thém 40 ml dung dich axit sunfuric (4.7) va dun néng cho t&i khi cé khéi tring toa ra.
Lam ngudi, pha loang t&i 200 ml va dun sbi trong 15 min. Lam ngudi, chuyén Iwgng dung dich nay
sang mot binh dinh muc thé tich 500 ml va pha lodng téi vach dinh mirc nay.

4.16 Titan x8p hodc céc titan kim loai khac ¢ do tinh khiét Ién hon 99,9 %.

4.17 Titan, dung dich tiéu chun tvong dwong véi 0,5000 g Ti trong mét lit, dwge chudn bj bang mét
trong cac phwong phap sau.

4.17.1 Chudn bj tir titan dioxit

Can 0,834 g + 0,0002 g titan dioxit da dugc nung tredc trong 2 h & 800 °C. Ndu chdy dan dan lvgng
vét liéu ndy véi 10 g pirosunfat trong mdt chén bing platin c6 nép ciing bang platin hodc trong mét
chén béng thach anh, cé dung tich 170 ml, ¢6 nép dang tdm, ho3c trong mét binh tam giac bing thach
anh.

Sau khi lam ngudi, hoa tan san pham néng chay tryc tiép trong chén biing thach anh hogc trong binh
tam giac bang thach anh v&i 100 ml nwéc 4m, sau d6 gan dung dich vao trong mdt cbc c6 md 400 ml.

Rlra chén bang thach anh hodc binh tam giac bing thach anh nhidu 14n. Néu s dyng chén bing
platin, @4t chén sau khi Iam ngudi trong mdt céc cé6 md 400 ml v&i 100 ml nwéc 4m @& hoa tan san
phdm néng chay. Khi san phdm durgc hoa tan, Iy chén ra, rira chén nhidu 14n trong nuérc.

Thém 50 ml dung dich axit sunfuric (4.8) vao dung dich ctia san phdm néng chdy. Bun néng tir tir trén
mot bép gia nhiét t&i khi dung dich trd nén hoan toan trong. LAm ngudi, chuyén legng dung dich nay
sang mét binh dinh mirc thé tich 1000 ml, pha losing téi vach dinh mirc bang nwéc va trdn déu.

4.17.2 Chuén bj tir kali hexaflorotitanat

Can 2,506 g + 0,0002 g kali hexaflorotitanat (KTiFs) da dugc sdy khd tir treére trong 2 h & 105 °C trong
mét chén béng platin. D&t chén trong mét cc 06 md 100 ml, thém 50 ml dung dich axit sunfuric (4.8) va
nung néng t&i khi kali hexaflorotitanat duwgc hoa tan (trong khodng 15 min). Lam ngudi, ldy chén ra, rira
chén nhidu 14n bing nuwéc. Chuyédn lrgng dung dich trong chén sang mdt binh dinh mic thé tich
1000 ml, sau khi 1am ngudi, pha lodng t&i vach dinh mirc bng nwéc va tron déu.

5 Thiét bj, dyng cy

Thiét bj thong thwdrng trong phong thi nghiém va dic biét 1a.
5.1 Cébc c6 mo bang Polytetrafloroetylen (PTFE), dung tich 250 ml.

5.2 Cbc c6 md bang thuy tinh, dung tich 600 ml.
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5.3 Binh tam giac ho&c trdn véi day phdng, dung tich 500 ml.

5.4 Van Busen hodc binh nguwng ty/ binh Goeckel

Van Busen (xem Hinh 1) gdm c6 mét nit cao su (1) cho hai éng thuy tinh (2 va 6) di qua. Cac éng cao
su (3) dwgc I4p 18n trén cac éng thuy tinh ndy, cac ddu mat trén clia cac éng cao su dwge nat kin bing
cac nat thuy tinh (5). Ong cao su (3) 1p trén éng thuy tinh (2) dwgc x& ranh (4) cb chidu dai 10 d&n 15 mm,
& gitra chiéu dai éng bang ludi dao cao. Ong (6) cé6 diu mut cao hon dung dich dwgc chudn d 5 cm
dé c6 thé din nito hodic cacbon dioxit thay cho éng cép khi déi v&i éng cao su (3).

5.5 May khudy tir c6 canh khudy boc PTFE.

5.6 Thiét bj d& chudn dd trong mdi trdmg nito (xem Hinh 2).

6 Mau thir

Sir dyng bdt Iot qua dwgc sang c6 c& 16 sang 160 pm, dwgc chudn bj phi hep véi ISO 3713.

7 Céach tién hanh

7.1 Phin miu thir

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

7.2 Thir miu tring

Thye hién mdt phép thir miu tring song song véi viéc xac dinh theo cling mdt quy trinh va siv dung
cling mét legng clia tht ¢ cac thubc thir (trir dung dich amoni sét (1ll) sunfat (4.14), nhuwng khdng cb
phan miu thir ).

7.3 Thir kiém tra

Kiém tra tinh hop 1& clia cac quy trinh thao tac dugc sir dyng biing cach thire hién, song song vdi viéc
x4c dinh ham lwgng titan clia mt hodic nhidu mau thir ciing loai c6 ham lrgng titan a3 biét.

7.4 Sy chuén hoa dung dich amoni sét (lll) sunfat

7.4.1 Phwong phap sir dyng titan xép
Thire hién viéc xac dinh trén mdt phdn mAu thir bing titan xép (4.16) c6 khéi lwgng 0,75 dén 0,85 g.
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7.42 Phwong phép sir dung dung dich titan tiéu chuin

Dung pipet d& chuyén 50 ml dung dich titan tiéu chuén (4.17), 5 ml dung dich axit sunfuric (4.7) va
80 ml axit clohydric (4.5) vao mét binh tam giac 500 ml.

Tién hanh nhw quy dinh trong 7.5.3.2.

Thye hién kiém tra miu tréng trong cling didu kién dé& chizng minh sz khéng c6 mat clia titan trong cac
thudc thir dugc st dyng dé pha ché dung dich chuén.

7.5 Xac djnh

7.5.1 Hoa tan phidn miu ther

Dt phan miu thir trong cbc c6 md bing PTFE dung tich 250 ml va bd sung thém khodng 20 ml nuwéc,
35 ml dung dich axit sunfuric (4.7). Khi phan (rng xdy ra cham, bd sung thém 20 ml axit clohydric (4.5)
va 1 ml axit flohydric (4.6). D4y céc c6 md bing ndp PTFE. Oxy ho4 trong didu kién ngudi bang cach
nhd thém tirng giot 5 ml axit nitric (4.3). Khi phan (ng da hoan thanh, thao ndp cdc ra va dun néng tir
tir t&i khi o6 khéi tréing toa ra. Tiép tuc dun néng trong 5 min. Lam ngudi, thém 30 ml axit clohydric (4.5)
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khudy nhe, day nép va dun néng trén mot tAm dwgc dbt nong téi khi dung dich trér nén trong. Rira sach
nép véi 5 ml axit clohydric (4.5).

Lam ngudi va chuyén dung dich vao binh dinh mirc thé tich 500 ml, rira sach céc 6 md va pha loang
t¢i vach dinh mirc bdng nwée (dung dich A).

Néu ham luong titan yéu cAu clia mAu thir ndm trong pham vi 20 % dén 45 % (theo khéi lrgng) thi 1y
m@t cach chinh xac 50 ml clia dung dich A, néu ham lwgng titan yéu ciu nam trong pham vi 45 % dén
75 % (theo khéi legng) thi Iy mdt cach chinh xac 25 ml clia dung dich A.

Chuyén phan da I4y clia dung dich A nay vao mét cc thip dung tich 250 ml c6 chira 10 ml dung dich
st (IIl) sunfat (4.15), ndu cac nguyén té gy can tr& dwgc tach thi tién hanh nhir quy djnh trong 7.5.2,
hogc chuyén vao mét binh tam giac dung tich 500 ml va ndu cac nguyén té gay can tré khdng dugc
tach thi tién hanh nhw quy dinh trong 7.5.3.1.

7.5.2 Tach cic nguyén té gy can tr&

Thém 50 ml dung djch natri hydroxit (4.9) va 2 ml dung djch hydro peroxit (4.13) vao phdn dung dich A
chira trong cdc c6 md 250 ml, dun néng téi sbi va gile & trang thai sbi trong 5 min cho két tla lang
xubng va loc qua mdt bd loc kép nhanh ho3c qua mdt bd loc ¢ 16p 16t bang bdt gidy. Sau khi da
chuyén tht ca cac két tlia hydroxit 1&n bd loc, rira bd loc c6 két tiia bing dung dich natri hydroxit (4.10)
va rira cbc c6 mod va chét két tiia sau Ian véi khodng 10 ml dung dich natri hydroxit (4.10).

Rira cubng ph&u béng nwéc va @t phdu 1én binh tam gi4c dung tich 500 ml.

Cho 45 ml axit clohydric (4.5) va 15 ml dung dich axit sunfuric (4.8) vao trong cbc c6 md dung tich 250 ml
va dun néng 60 °C dén 70 °C. Stz dung hén hop axit nay @& hoa tan két tia hydroxit trén bd loc bing
cach thém hdn hop thanh tirg phan nhd 10 ml va cho méi phan chay hét hoan toan treérc khi thém
tiép. Khi cbc c6 md da hét, thém 35 ml axit clohydric (4.5), dun néng nhu trwdc va rira bd loc véi cac
phan nhd khodng 10 ml axit clohydric. Cudi cling rira cbc c6 mé, bd loc va cubng phdu bing nwdc
néng (70 °C dén 80 °C) khi sir dung tdng thé tinh khdng virgt qué 40 ml.

Tién hanh nhw quy djnh trong 7.5.3.2.

7.5.3 Chuin do

7.5.3.1 Khi khéng cé cac nguyén té gy can tré

Thém 85 ml axit clohydric (4.5) va 25 ml nwéc vao phan da 14y clia dung dich A trong binh tam giac
dung tich 500 ml.

Tién hanh nhu quy dinh trong 7.5.3.2.
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7.5.3.2 Khir titan

Thém vao dung dich thir (dwgc chuin bj nhw trong 7.5.2 hodc 7.5.3.1) 2 g £ 0,2 g natri hydrocacbonat
(4.2) va 4 g £ 0,2 g nhdm (4.1) dugc cét thanh nhidu manh. Nat kin ngay 18p tirc binh chira c6 van
Busen hoac binh/b3u ngung ty Goeckel, dwgc nap ddy dung dich natri hydrocacbonat” bdo hoa. Léc
binh thwdmg xuyén trong qua trinh khtr.

7.5.3.3 Chuén 4 trong mai trwdng khi nito

Trudc khi nhdm duge hoa tan hoan toan, néi dng di xubng (6) clia van Busen véi ngudn nito sau khi
a3 rat éng cao su (3) ra. Didu chinh lwu lugng nito @én 0,7 Umin £ 0,1 Umin. Khi nhdm dwgc hoa tan
(ngleng sui bot), nhing chim binh hoan toan trong nwéc ngudi va cho phép nitor thoat ra khdi ranh (4)
trén éng cao su (3) va gi® cho t&i khi dung dich ¢6 nhiét 49 bang nhiét 4 mai tredng xung quanh (thdi
gian yéu ciu khoang 7 min).

Khéng ngét déng nito, ndng van Busen, con khudy clia may khudy tir va thém 10 ml dung dich amoni
thioxynat (4.11), rira dng di xuéng (6) v&i nwéc ngudi duge dun sbi va thay thé van Busen bing bd
phén chuén d% (xem Hinh 2), sau khi d& ndi by phan nay v&i ngudn nito.

Van hanh may khudy tir (5.5) va chudn @ v&i dung dich amoni sét (Ill) sunfat (4.14) t6i khi thu dugc
mau héng én dinh.
7.5.3.4 Chuin a9 trong khi quyén cacbon dioxit

Khi nhém dugc hoa tan, lam ngudi dung dich va rit van Busen ho#c bdu ngung ty Goeckel ra. Thém
10 ml dung djch amoni thioxyanat (4.11) va chuén dé véi dung dich amoni sét (Ill)sunfat (4.14) t&i khi
thu duwgc mau hdng én dinh.

8 Tinh két qua

8.1 Néu dung dich amoni sét (lll) sunfat & dugc chudn hoa bing phurong phép sir dyng titan x8p
(xem 7.4.1) thi ham lugng titan tinh theo phén triim khéi lrgng drgc xac dinh theo cbng thire

&xuxmo
V.-V, m,

trong d6:

Vi la thé tich tinh bing mililit cia dung dich amoni sét (Ill) sunfat (4.14) dugc st dung trong thiz
méu tréng;

V. 4 th& tich tinh bang mililit clia dung dich amoni sét (lll) sunfat (4.14) dwgc dung dé chudn hoa
khi st dung titan xép;

Vi la thé tich tinh bng mililit cia dung dich amoni sét (lll) sunfat (4.14) dwgc dung trong xac dinh;
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m, 1a khéi lrgng tinh bing gam ctia bot titan (4.16) chira trong phan d4 14y ciia dung dich A dwoc
lay trong 7.5.1;

m; la khéi lgng tinh bing gam cla ferotitan chira trong phan da Iy cia dung dich A dwgc ldy
trong 7.5.1.
8.2 Néu dung dich amoni st (lll) sunfat 3 dwoc chudn hoa dung dich titan tiéu chuin (xem 7.4.2) thi
ham lwgng titan, tinh theo phén trdm khéi lwgng dwrgc xac dinh theo cdng thirc:

m, _V,-V, 1
Vz - Vt § m, x100
trong d6:

Vi la thé tich tinh béng mililit cia dung dich amoni sét (1ll) sunfat (4.14) dwgc ding trong thuéc thir
tréng khi chudn ho4;

V, la thé tich tinh bing mililit cia dung dich amoni s4t (Ill) sunfat (4.14) dwgc dung d& chudn d
50 ml dung dich titan tiéu chuén (4.17);

Vs la thé tich tinh bang mililit ciia dung dich amoni st (lll) sunfat (4.14) dwoc dung trong xac dinh;

V. 12 thé tich tinh bing mililit cia dung dich amoni st (lll) sunfat (4.14) dwgc s dung trong chuén
d6 miu tréng;

m, |a khi lwgng tinh bdng gam clia titan chira trong 50 ml dung dich titan tiéu chuén 4.17;

m, 14 khéi Ivgng tinh bdng gam clia ferotitan chira trong phdn wéc sé clia dung dich A dugc ldy
trong 7.5.1.

9 Bao céo thir

B4o c4o thir phai bao gdm cac théng tin sau:

a) Tham chiéu tiéu chuén nay;

b) Nhan dang miu thi;

c) Két qua va phwong phép trinh bay dwgc dung;

d) B4t cr dic tinh khdng binh thwdng nao dwgc ghi lai trong qua trinh xac djnh;

e) Chi tiét vd bat cir thao tac nao khdng dugc quy dinh trong tiéu chudn ndy hodic dwec lwa chon.
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