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Xuét ban 1an 1

Quing sat — Xac dinh ham lweng silic -
Phan 2: Phwong phap do mau sau khi khir molypdosilicat

Iron ores — Determination of silicon content —
Part 2: Reduced molybdosilicate spectrophotometric method

1 Pham vi ap dung
Tiéu chudn nay quy dinh phwong phap do mau sau khi kh(r molypdosilicat G& xac dinh ham
lwgng silic trong quéng sét.

Phwong phap nay ap dung cho ham lwong silic tir 0,1 % (khéi lwgng) dén 5,0 % (khdi lweng) trong
quang sét nguyén khai, tinh quiing va sét két khéi, k& ca cac san pham thiéu két, dac biét 1a dbi
véi quang co6 chira flo.

Ham luvgng flo khéng anh huwdng dén phép xac dinh.

2 Tai liéu vién dan

Céc tai liéu vién dén sau 1a cén thiét cho viéc ap dung tiéu chuén nay. Di v&i cac tai liéu vién dan ghi
nam céng bé thi ap dung ban dwoc néu. D4i voi cac tai liéu vién dan khdng ghi ndm céng bé thi ap
dung ban méi nhéat, bao gém ca cac slra dbi (néu co).

TCVN 1664 (ISO 7764) Quing sit — Chuan bi miu thlr da sdy so bd dé phan tich hoa hoc.

TCVN 4851 (ISO 3696) Nuwdc dung dé& phan tich trong phong thi nghiém — Yéu clu k¥ thuat va
phwong phéap thi.

TCVN 7151 (ISO 648) Dung cy thi nghiém bang thuy tinh — Pipet mdt mirc.
TCVN 7153 (ISO 1042) Dung cu thi nghiém bang thuy tinh — Binh dinh mcc.

ISO 3082 Iron ores — Sampling and sample preparation procedures (Quéng sét — Quy trinh lay
méu va chuén bi miu).

1SO 3082 : 2000 thay thé ISO 3081 : 1986, ISO 3082 : 1987 va ISO 3083 : 1986)
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3 Nguyén tic

Phan hdy phan méu thir bdng cach nung véi natri tetraborat hoac hdn hgp nung chdy (cacbonat
va tetraborat), va xi¥ ly bang axit nitric loang.

Cho thém amoni molypdat d& chuyén silicat thanh phirc chat molypdosilicat va khir xanh
molypden bang axit ascobic.

Phép do mau hép thy phirc chat xanh molypden & budc séng khoang 600 nm.

4 Thubc ther

Trong qua trinh phén tich, chi st dung thudc thir tinh khiét phan tich va chi dung nuéc cét hodc
nuwéc co dd tinh khiét trong dwong.

4.1 Natri tetraborat (Na,B,Oy;), khan.

4.2 Kali nitrat (KNO3).

St dyng nhuw trong Chu thich 6 cla 7.4.1.
4.3 Hdn hep nung chay

Trén déu 100 g hén hop (1+1) natri cacbonat khan (Na,COs)/kali cacbonat khan (K,CO3) v&i 30 g
natri tetraborat khan (4.1) va 0,5 g kali nitrat (4.2).

4.4 Axit nitric, p 1,4 g/ml, pha lodang 1 + 9.

4.5 Amoni molypdat [(NH;)sMo;024.4H,0], dung dich 120 g/l.
4.6 Axit oxalic (C;H;04.2H;0), dung dich 50 g/I.

4.7 Axit sulfuric, p 1,84 g/ml, pha lodng 1 + 3.

4.8 Axit ascobic (CgHsOg), dung dich 20 g/l.

Chuén bj dung dich méi dé sir dung trong ngay.

4.9 Hydro peroxit, dung dich 3 % (thé tich).

Chuén bj bang cach pha loang 1 + 9 dung dich hydro peroxit [30 % (th& tich)]. St dung nhw néu
tai Chu thich 9 clia 7.4.1.

4.10 Dung dich silic tiéu chuén, 50 ug Si/ml.
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Nung mét lugng silic dioxit & nhiét dd 1 050 °C, d& ngudi va can 53,5 mg + 0,1 mg cho vao chén
bach kim. Cho thém 400 mg sét(lll) oxit va 4 g natri tetraborat (4.1) hodc hén hop nung chay (4.3)
va trdn déu.

Nung hdn hop dén nhiét d§ 1 100 °C (xem 7.4.1) cho dén khi thu dwoc phén tan trong.

Dé ngudi va hoda tan trong 200 ml axit nitric (4.4), chuyén vao binh dinh md&c 500 ml, pha lodng
b&ng nwéc Gén vach mire va lac déu.

4.11 Dung dich nén

Song song véi dung dich silic tiéu chudn (4.10), chuén bj dung dich nén bang 4 g natri tetraborat
(4.1) hodc hén hop nung chay (4.3) va 400 mg sat(lll) oxit nhw mé ta tai 4.10, nhuwng khéng cho

thém silic dioxit.

5 Thiét bi, dung cu

Cac thiét bj phong thi nghiém théng thuong, ké ca pipet mdt mirc va binh dinh muc phai phu hep
v@i cac quy dinh ctia TCVN 7151 (ISO 648) va TCVN 7153 (ISO 1042). va

5.1 Chén bach kim, dung tich 30 ml.

5.2 Lo mup, c6 thé duy tri & nhiét dd khoang 1 100 °C.

5.3 May do mau, phu hgp dé do d6 hép thy & bwdc séng khoang 600 nm.

6 Lay mau va chuan bj mau

6.1 Mau phong thi nghiém

D& phan tich, s dung mau phang thi nghiém c& hat nhé hon 100 um, 14y va chudn bi miu theo
ISO 3082. Trong trudng hop quéng cé ham lwgng dang ké nwéc lién két hoac cac hop chat co
thé bj oxy hod, st dung ¢& hat nhé hon 160 pm.

CHU THICH 1 Huéng dan vé ham lugng dang ké nudc lign két va cac hop chat co thé bi oxy hoa theo
TCVN 1664 (ISO 7764).

6.2 Chuan bj mau thir da siy so bd

Trén déu méu phong thi nghiém va tién hanh Iy cac mau don, tir d6 14y ra cac mau thir sao cho
dam bdo tinh dai dién cho toan bd miu trong thung. Sdy miu thir & 105 °C + 2 °C theo
TCVN 1664 (ISO 7764). (Day la mau thir da sdy so bd).
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7 Cach tién hanh

7.1 S6 phép xac dinh
Tién hanh phan tich ddc I4p it nhat hai phép xac dinh trén mét mau thir da sdy so bd, theo Phuy luc A.

CHU THICH 2  Khai niém “doc 14p” c6 nghia 12 két qua thir hai va bét ky két qua ngoai suy nao khéng bi
anh hudng bdi cac két qua trude. Dbi véi phuong phap phan tich cu thé nay, diéu kién nay ham y 13 viéc
I&p lai quy trinh dugc thyc hién do clng ngudi thao tac tai théi didm khac hoac do mét nguwéi thao tac
khac, ké ca viéc hiéu chudn lai thich hep trong mdi truéng hop.

7.2 Phéan méu thir

L4y mdt sé6 mau don, can khoang 0,5 g mau thir da sdy so bd theo 6.2, chinh xac dén 0,000 2 g.

CHU THICH 3 Thao tac 4y va can mau phai nhanh dé tranh hap thu lai d6 4m.

7.3 Phép thir trdng va phép thir kiém tra

Trong m&i loat phép thir, mdt phép thlr trdng va mot phép phan tich chdt chudn dwoc chirng
nhan cung loai quing dwoc tién hanh song song véi phép phan tich cac mdu quéng trong cling
mdt didu kién. M3u thir da sdy so bd clia chat chudn dwoc chirng nhan dwoc chuén bi theo 6.2.

CHU THICH 4 Chét chuén dwgc chirng nhan phai ciing loai véi méu phan tich va tinh chét cda hai méu
phai gén giéng nhau @& dam bao, trong ca hai trwéng hop, khong cdn co sy thay ddi dang ké trong quy
trinh phén tich.

Khi thiec hién phan tich vai mdu cung ldc, cé thé sir dyng gia tri phép thir trdng cho mét lan thir,
v6i didu kién str dung cung quy trinh va st dung cling chai thubc thie.

Khi thuc hién phan tich cung lic vai mdu cia cung loai quéng, cé thé dung chung két qua phan
tich ctia chét chudn dugc chirng nhan.

7.4 Phép xac dinh

7.4.1 Phan huy phdn miu thi

Tron phan mau thir (7.2) véi 4 g natri tetraborat (4.1) hodc hén hop nung chay (4.3) trong chén
bach kim (5.1). (Xem chu thich 5 va 6).

Day nép chén bach kim va nung trong 16 mup (5.2) dén nhiét @6 1 100 °C. Duy tri & nhiét d¢ nay
cho dén khi phan mau thir bi hda tan hoan toan. (Xem cha thich 7).

D& ngudi chén bach kim (xem ch( thich 8), dat chén trong céc thiy tinh 600 ml c6 chira 200 ml
axit nitric (4.4) va hoa tan khéi chay da d& ngudi & nhiét do th&p hon 90 °C. (Xem chd thich 9).

P& ngudi dung dich, rira vao binh dinh mirc 500 ml, pha lodng béng nwéc dén vach mirc va lac
déu. (Pay la dung dich the).
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CHU THICH

5 Dé& giam thidu sy an moén chén bach kim, can nung chdy trudc 2 g natri tetraborat (4.1) hodc hén hep
nung chay (4.3) trong chén va lac tron khi d& ngudéi dé phu thanh phia duwéi cia chén.
Trén déu 2 g natri tetraborat hodc hdn hop nung chay con lai véi phan mau thi trén bé mat cua khéi chay
da dé ngudi va sau dé nung chay.

6 Khi nung véi natri tetraborat (4.1), cin thém 0,1 g kali nitrat (4.2) vao mau c6 chira cac nguyén té khir
hodc sulfua, dé ddy nhanh viéc phan hiy va tranh mei anh hudng dén chén.

7 Léc khéi chay trong qua trinh nung s& hd tro rat Ién sw hoa tan phdn méu thir. Théng thwdng tién hanh
trong 15 min 14 du; tuy nhién can phai tiép tuc nung cho dén khi phdn miu thir hoa tan hoan toan.

8 D& sy hoa tan khéi chdy da ngudi mt cach nhanh chong, cén I&c tron khdi chay trong qua trinh 1am
ngudi, d& lam cho né dong rén thanh mang méng déu trén thanh trong cia chén. Nung nhe trong qua trinh
lc trén cé thé hé trg qua trinh nay.

9 MAu c6 ham lvgng mangan cao ¢ thé 1a nguyén nhan gay sy van duc. Trong treéng hop nay, cho
thém mét vai giot dung dich hydro peroxit (4.9) va dun dén sdi trong thoi gian tdi thidu cin thiét d& phan
hdy hét hydro peroxit dw.

7.4.2 Chuén bi dung dich thir tring

Tién hanh song song véi viéc nung phan mau thir, tién hanh nung I&n th hai st dung toan
héa chét va quy trinh nhw md ta trong 7.4.1, nhwng khéng c6 miu thir.

Hoa tan khéi chay da dé ngudi, xi ly khdi chay theo cach twong tw nhw ddi vai dung dich thir,
pha loang bang nwéc trong binh dinh mirc dén 500 ml va I4c déu.

7.4.3 Phép do mau

Chuyén 5,0 ml dung dich th¥ vao binh dinh mirc 100 ml. Cho thém 2 ml axit nitric (4.4) va 5,0 ml
dung dich amoni molypdat (4.5).

Trdn déu dung dich va dé yén trong 5 min.

L&n Iwot cho thém nhanh cac hoéa chét sau, Ic déu sau mdi 1an cho thém: 10,0 ml dung dich axit
oxalic (4.6), 5,0 ml axit sulfuric (4.7) va 5,0 ml dung dich axit ascobic (4.8). Théi gian tbi da dé
cho thém khéng quéa 3 min. Cudi ciing trén déu, dé& yén dung dich trong 1 min, pha loang béng
nwéc dén vach mirc va lac déu.

Sau 5 min tiép theo do dd hép thu clia dung dich th& va dung dich thir trdng trong cuvet 10 mm,
dung nwdc lam so sanh.

Phén phu hop cia dudng cong hdp thy dé do ndm & khoang 600 nm. Hiéu chinh dd hép thu cua
dung dich thir véi dd hap thy cla dung dich thir trdng.
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CHU THICH 10 Théng tin dudi day dugc coi la sy bidu thi vé do nhay clia phwong phap 0,250 mg Sif100 ml

dwgc xac dinh bang dén hoi thiy ngén va kinh loc Hg 578 thu dwoc d6 hap thy 14 0,55 khi dé dai duong
quang béng 1 cm.

7.5 Xay dwng dwong chuin

D& vé& duong chudn, xac dinh phan dung dich silic tiéu chudn (4.10) va thém dén 5,0 ml mot
lvgng twong (ng dung dich nén (4.11) theo Bang 1.

CHU THICH 11  Khi tién hanh chudn bj dung dich thir va dung dich xay dung dwéng chudn cén phai st
dung cuing loai hoa chét nung.

Bang 1 - Phan dung dich

*Dung dich silic tiéu Dung dich nén (4.11) Khéi lwgng Si trong Ham lweng silic trong |
| chuén (4.10) | phén dung djch 5 mi 0,50 g mau i
! ml i ml , mg % (khéi lrong) |
0,00 l 5,0 | 0,00 0,0 |

0.10 | 4.9 | 0,005 0 0.10

0,20 " 48 | 0,010 0,20

0,50 | 4,5 0,025 0,50

1,00 4,0 0,050 1,00

3,00 2,0 0,150 3,00

5,00 0,0 0,25 5,00

X ly dung dich nay theo 7.4.3, hiéu chinh dé hép thu véi dd hép thy thu dwoc tir dung dich xay
dyng dwéng chudn zero. V& dd hép thy tinh dwoc theo d dai dwéng quang bang 1 cm trong hé
toa dd Dé-cac-to vudng theo khdi lwgng silic xac dinh theo truc tung. St dung d6 déc Z cua dé
thi dé tinh ham Iweng silic tinh theo phan tram khéi lugng.

8 Biéu thi két qua

8.1 Tinh ham lwong silic

Ham lwong silic, ws;, biéu thj bdng phan trdm khdi lwgng, tinh dén sé thap phan thir tw, st dung

cong thirc

_Ax10
 m

(1)

W;

trong do

10
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d6 hép thy cta dung dich the, hiéu chinh theo d6 hédp thy cla dung dich thi trdng
(7.4.2) va str dung dd dai dwdng quang béng 1 cm;

khéi lwgng ctia phdn méu thi, tinh bang gam.

8.2 Xir ly chung cac két qua

8.2.1 Do ldp lai va sai sé cho phép

D& chym cla phwong phap phan tich nay, bidu thi bang cac phwong trinh hdi quy sau:

trong dé

X

a;

aL

r =0,020 9 X+ 0,014 8 )
P =00264X+0,115 1 (3)
o =0,007 4 X+ 0,005 2 (4)
o =0,0078X+0,0417 (5)

ham lwgng silic trong miu thir da sdy so bo, biéu thi badng phan tram khéi lvong, dwoc

tinh nhw sau:

dung cong thirc (2) va (4) trong ciing phong thi nghiém: trung binh s hoc cia két qua
song song;

dung coéng thire (3) va (5) gitba cac phong thi nghi@m: trung binh sé hoc két qua cubi
cuing (8.2.3) cua hai phong thi nghiém.

sai s6 cho phép trong mét phong thi nghiém (dd I1p lai);

sai s6 cho phép gilra cac phong thi nghiém;

dd 1éch chuén trong mdt phang thi nghiém;

dd léch chuén gitra cac phong thi nghiém;

8.2.2 Chép nhan két qua phan tich

Két qua nhan dwoc véi chat chudn dwgc chirng nhan phai dam bao sao cho chénh léch gitra két

qué nay va gia tri chirng nhan cla chét chudn |a khéng c6 y nghia théng ké. Béi véi chat chuén

dugc chirng nhan da dwoc it nhat 10 phong thi nghiém phan tich, s& dung cac phwong phap cé

thé twong thich vé dd chinh xac va dé chym véi phwong phap nay, c6 thé sir dung cdng thirc
sau dé kiém tra gia tri tuyét déi ctia hiéu sé:

] >
5 S
Spo
n, , O

|A"_A|$2v_—_N Y+ o; +
n

)
r

(6)

11
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trong @6
Ac gia tri ch’ng nhén;
A két qua ho#c trung binh cac két qua nhan duoc tir chét chudn dwgc chirng nhan:
Sie @6 léch chuén gilra cac phong clia cac phong thi nghiém dwec chitng nhéan;
Swe @6 chéch chudn trong phong thi nghiém dwoc chirng nhan;
nwe s trung binh cac phép thir song song trong cac phang thi nghiém duoc chieng nhan;
Ne sb phong thi nghiém dugc chirng nhéan;
n  sb phép thir Iap lai trén chat chudn (trong hdu hét cac trwong hop n = 1);
oLva o, nhuw gidi thich tai 8.2.1.
Néu thod man diéu kién (6), tlrc 1a ndu vé trai clia cong thirc 1a nhd hon hodc bing vé phai, thi
hiéu s6 | Ac- A| 1a khéng c6 y nghia v& mat théng k&, treong hop khac la co dang ké.

Khi s chénh léch |a dang k&, phai ldp lai phép phan tich, ddng thdi v&i phan tich mau thiv.
Néu chénh Iéch van dang k&, phai Iap lai quy trinh, sl dung chét chudn dwoc chirng nhan khac
ctia cung loai quéng.

Khi khoang cla hai gia trj clla mau thlr ndm ngoai gi&i han r tinh theo céng thirc (2) trong 8.2.1
phai tién hanh mot hodc mét s phép thir bd sung theo so dd néu trong Phy lyc A, tién hanh
ddng thei véi phép phén tich chét chudn dwoc chirng nhan cla cung loai quang.

Viéc chép nhan cac két qua déi véi mau thi trong tirng trwdng phai phy thude viéc chdp nhan
cac két qua clia chét chudn dwoc chirng nhan.
CHU THICH 12  Khi thong tin v& chét chuin dwgc chieng nhan khéng ddy dd phai s dung quy trinh sau:

a) néu khéng du d lidu cho phép danh gi4 dd [&ch chudn gitra cac phong thi nghiém, bé bidu thirc
SweInwe va coi Si. 1a d6 chéch chuan trung binh phéng thi nghiém;

b) néu viéc chieng nhan méi chi thye hién & mdt phang thi nghiém hoac néu thiéu két qua gitra cac phong
thi nghiém, thi khéng sl dung chit dé6 cho muyc dich nay. Trong trwdng hop budc phai st dung thi ap
dung céng thirc,

2
|4 - A| <2207 +°—r; M

8.2.3 Tinh két qua cudi cling

Két qué cudi cung 1a trung binh sé hoc ctia cac gia tri phan tich dwgc chdp nhan cho miu the,
hodc duwgc xac dinh theo quy dinh trong Phu luc A, tinh dén sb thap phan the tw va lam tron dén
sé thap phan th& hai nhw sau:

a) néu sb thap phan th& ba nhé hon 5 thi bd di va gil nguyén sé thap phan thi hai;

12
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b) néu sb thap phan thir ba bang 5 va sb thap phan thi tw khac 0, hodc sb thap phan thir ba I&n
hon 5 thi tang sé thap phan hai [én mét don vi;

c) néu sb thap phan thi ba bing 5 va sé thap phan th tw bang 0 thi bd sb 5 va git? nguyén sb
thép phan th hai khiné 1a 0, 2, 4, 6 hoéc 8 va tang [én mdt don vi khino 1a 1, 3, 5, 7 hodc 9.
8.3 Tinh ham lwong silic oxit

Ham lwgng silic oxit biéu thi bing phan trdm khéi lwgng, tinh theo cong thirc

Waio, (%) = 2138w (%) (8)

9 Bao cao thir nghiém

Béo cao thi» nghiém gém cac théng tin sau:
a) tén va dia chi phong thir nghiém;

b) ngay thang bao cao két qua;

c) vién dan tiéu chuan nay;

d) céc chi tiét cdn thiét d& nhan biét mau;
e) két qua phan tich;

f) s6 tham chiéu cha phiéu két qua;

g) bat ky cac dic diém da ghi nhan trong qua trinh xac dinh, cac thao tac khéng quy dinh trong tiéu

chuan nay cé thé& anh hudng dén két qua clia mau thir hodic chat chuin dugc chirng nhan.

13
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r; nhw xac dinh trong 8.2.1.

14

Phu luc A

(quy dinh)

So d6 quy trinh chp nhan gia tri phan tich déi véi miu thr

Xac dinh x4, x»

Xac dinh x3, x4

x, +x,
xX= .
2
Khodéng - X +Xx,+x,
Xac djnh xa 1 X = 9
l e X1, X2, X351,2r 3

Xac dinh x,

Khoang x4, X, X3, X4 <1,3r

x = trung vi cla x4, Xz, X3, X4

Ping
= X tXtx, tx,
X=— -
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Phu luc B

(tham khao)

Ngudn géc cua cac phwong trinh dd 13p lai va sai s cho phép

Cac phwong trinh hdi quy trong 8.2.1 dugc rat ra t&r nhi¥zng két qua thir clia chwong trinh phan
tich quéc té tién hanh trong nam 1970 va 1971 thyc hién trén ndm mau quing do 33 phong thi
nghiém clia 12 quéc gia thyc hién.

Db thj xtr ly cac di liéu vé d6 chum dugc néu trong Phu luc C.
Céac mau thir da stir dyng dworc liét ké trong Bang B.1.
CHU THICH

13 Bao cao cla chwong trinh thlr nghiém quéc t& va phan tich thdng ké cac két qua (tai lidu
ISO/TC102/SC2 N 225, thang 06/1971) dwgc luwu tai Ban thw ky ISO/TC102/SC2 hodc Ban thw ky
ISO/TC102.

14 Phan tich théng ké duwoc trinh bay phi hop véi cac nguyén tic cia TCVN 6910 (ISO 5725)
D6 chinh xac (do dung va dé chum) cla phuwong phép do va két qua do — Xac dinh do Iap lai va dé tai lap cia
phuong phép thir tiéu chudn bang céc phép thir gitra cac phong thi nghiém..

Bang B.1 - Ham lwong silic trong miu ther

Miu Ham lwgng silic, % khdi lvgng
Quang Palabora 0,20
Cat chira sét Philipin , 1,06
Quang Thyy Dién ; 3,95
; Quang thiéu két Anh j 7,85 ,
: Quang Krivol-Rog ' 12,95 {

15
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Phuluyc C
(tham khao)
Cac dir liéu vé dd chum thu dwec tir chwong trinh phan tich quéc té

CHU THICH Hinh C.1 Ia sw bidu thj bing db thj cac phwong trinh néu trong 8.2.1.
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Ham lwong silic [% (khdi lwgng))

Hinh C.1 - Twong quan binh phwong ti thiéu cta d§ chum so véi ham lwgng silic X
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