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TIEU CHUAN QUOC GIA TCVN 6533:2016

Vat liéu chiu Itra alumo silicat -

Phwong phap phan tich hoa hoc

Alumo silicate refractories -
Test methods for chemical analysis

1 Pham vi ap dung

Tigu chuan nay quy dinh phrong phap phan tich dé xac dinh cde thanh phdn hoad hoc trong vat ligu
chiu Itra thudc nhom alumo silicat tnedre va sau khi xiF Iy nhidt.

2 Tai liéu vién dan

Céc i lidu vién dan sau la can thiét cho vide ap dung tigu chudn nay. Déi vdi cac tai ligu vién dan ghi
ndm cong bd thi &p dung phién ban dwoc néu. Dbi véi cie tai ligu vién dan khing ghi ndm cong bb thi
&p dung phién ban mdi nhét, bao gbm ca cac sira dbi, bd sung (néu co).

TCWVN 4851 (150 3696), Nude dung dé phan tich trong phong thi nghiém - Yéu cdu ky thudt va phureng
phap thir.

3 Quy dinh chung
3.1 Hoa chat ding trong phan tich 6 d tinh khiét khng thip hon “tinh khiét phan tich™ (TKPT).

3.2 Nwée ding trong qua trinh phan tich theo TCVN 4851 (IS0 3696) hodc nude eb db tinh khidt
trromg duwerng (sau day goi 13 “nwde”).

3.3 Hoa chét pha lodng duoe biéu thi theo ty 1& thé tich. Vi du HCI {1 + 3) 1a dung dich gdm 1 thé
tich HCI dam dac véi 3 thé tich nuedre.,

3.4 Nong dd dung dich pha lodng tinh bang phan tram (%) dwoc biéu thi bing sb gam chat tan
trong 100 mL nwére. Vi du natri hydroxide (NaOH), dung dich 10 % Ja dung dich gém 10 g natri
hydroxide hoa tan trong 100 mL nwedre.
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3.5 Khoi lirong rigng (d) cua thudc thir dam dic duoc tinh bang gam trén mililit (g/mL).

3.6 Chi tidu phan tich dwrge lién hanh song song trén hai lrgng can cla mau thir va mot thi nghigm
tréng (bao gbm cac lwong thubc thir nhee da néu trong tiéu chudn, nhung khong e m3u thir) dé higu
chinh két qua.

Chénh l&ch gia tri tuyét ddi gilra hai két qua xac dinh song song khéng duoc virot gidi han cho phép,
néu vurot gidi han cho phép phai tién hanh phan tich lai.

3.7 Viéc xay dwng lai dwéng chuan (néu co) diroe tigén hanh dinh ky theo khuyén cdo cla nha san
xudt thiét bi va thure hign theo quy trinh néu trong tiéu chudn.

3.8 Xac dinh khoi lireng khéng doi

X#c dinh khdi lwong khéng ddi bang cach: nung hodc sdy miu dén nhiét dd quy dinh va gilr & nhigt do
nay trong 15 min, dé& ngudi m3u trong binh hit &m dén nhiét d6 phong va can. Qua trinh dwoe 13p lai
dén khi chénh l&ch gilra hai l&n can lién tiép khiing vwot qua 0,0005 q.

3.9 Biéu thi két qua
Két qua cudi clng tinh bdng phén trdm (%), I& trung binh cng cla hai k&t qua phan tich tién hanh
song song, Iy dén 2 chir sb cd nghia sau dau phay.

4 Hoa chat, thudc thir

4.1 Dinatri carbonat (Na2C01) khan.
4.2 Dikali carbonat (K;CO;) khan.
4.3 Natri tetraborat (Na.B,0;) khan, duoc lam khan theo cach sau:

Cho Na,B,0;10H,0 vao bat bach kim dun trén bép dién 45 min dén 60 min rdi cho vao nung & nhiét do
(400 + 50) °C tir 1 h dén 2 h. Lay ra dé ngudi, nghién nhé dung trong binh nhua Kin.

4.4 Dikali disulfat (K;5;0;), khan.

4.5 Amoni chloride (NH4CI) tinh thé.

4.6 Acid tartaric (H,C,H0g) tinh thé.

4.7 Acid ascobic (CgHgOq) tinh thé.

4.8 Amoni heptamolybdat ((NH,)gMo;05, 4H,0) tinh thé.

4.9 Dikali titani hexafluoro (K.TiFg) tinh thé.

4.10 Hoén hop nung chay kiém carbonat (1): Trin déu dinatri carbonat (4.1) vii dikali carbonat (4.2)
theo ty 1& khdi leong 1:1, bdo quan trong binh nhua kin.
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Hon hop nung chay kiém carbonat va borat (2): Tron déu natri carbonat (4.1) véi kali carbonat

(4.2) va natri tetraborat (4.3) theo ty 1& khéi lwong 1:1:1, bdo quén trong binh nhira kin.

4.12

4.13

4.14

4.15

4.16

417

Hydro chloride (HCI) dam dc, d = 1,19.
Hydro fluoride (HF) dam ddc, d = 1,12 (38 % dén 40 %).
Dihydro sulfat (H,S0,) dam dac, d = 1,84.

Hydro trioxonitrat (HNOs) dam dac, d = 1,40 dén 1,42.
Acid acetic (CH,;COOH) dam dac, d = 1,05 dén 1,06.

Acid boric {H;B0y), dung dich bao hda: Hoa 50 g acid boric (H:BO,) trong 500 mL nwdéc ndng,

pha leang thanh 1000 mL.

4.18

4.19

4.20

4.21

4.22

4.29

4.30

4.3

4.32

Acid citric ({CgHz0;.H20), dung dich 10 %.

Amoni hydroxide (NH,OH) dam dac, d = 0,88 (25 %).

Natri hydroxide (NaOH), dung dich 30 %, bdo quan trong binh nhira polyethylen.
Natri hydroxide (NaOH), dung dich 10 %, bdo quén trong binh nhira polyethylen.
Kali hydroxide (KOH), dung dich 25 %, bao quan trong binh nhra polyethylen.
Kali cyanide (KCN), dung dich 5 %, bdo quan trong binh nhira polyethylen.

Acid sulfosalicylic (CeHa(OH)S0:H), dung dich 10 %.

Hydro chloride (HCI), pha loang (1 + 1).

Dihydro sulfat (H.50y), pha lodng (1 + 1).

Amoni hydroxide (NH,OH), pha loang (1 + 1).

Dihydro sulfat (H:504), pha lodng (1 + 20).

Dihydro sulfat (H,S0,), pha lodng (9 + 1000).

Hydro chloride (HCI), pha loang (1 + 500).

Natri fluoride (NaF), dung dich 3 %, bde quan trong binh nhwa polyethylen.

Acid ascorbic (CgHz0g), dung dich 5 %, tranh &nh sdng, bdo quan trong binh nhira polyethylen.

Kali fluoride (KF), dung dich 5 %, bao quan trong binh nhira polyethylen.
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4.34 Diantipyrin metan (CxHz4N<0;), dung dich 2 %: Khuéy déu 25 mL dihydro sulfat dam dac trong
300 mL nurdre, thém 20 g thude thir diantipyrin metan, khudy déu cho tan hét thube thir, pha lodng thanh
1000 mL. Béo quan trong chai thiy tinh mau.

4.35 Chit chi thi fluorexon (CayHagMN204a) 1 %: Diing cbi chay thiy tinh nghign min 0,1 g chi thi mau
fluorexon vdi 10 g kali chloride, bao quan trong lo thiy tinh mauw.

4.36 Chi thi eriocrom T den (ETOO) (C20H1:N3Na0Q;S), dung dich 0,1 %: Hoa tan 0,1 g chi thi ETOO
trong 100 mL ethanol 90°, thém 3 g hydroxylamin hydrochloride, khudy ddu. Bdo quan trong chai thiy
tinh téi mau.

4.37 Chi thi xylenol da cam (CsiHz;N:Nay0435), dung dich 0,1 %.

4.38 Chi thi phenolphtalein (CzH1404), dung dich 0,1 % trong cdn: Hoa tan 0,1 g phenolphtalein
trong 100 mL ethanol 90°.

4.39 Dung dich dém pH 5,5: Hoa tan 100 mL amoni hydroxide dam ddc vao khoang 300 mL dén
400 mL nuwrére, thém 100 mL acid acetic dam dac (4.7), thém nwde thanh 1000 mL, khudy déu. Kiém tra
lai dung dich dém bng may do pH.

4.40 Dung dich dém pH 10,5: Hoa tan 54 g amoni chloride (4.5) vao 500 mL nwde, thém 350 mL
amoni hydroxide dam dac (4.8), thém nurdre thanh 1000 mL, khudy déu. Kiém tra lai dung dich dém
bdng may do pH.

4.41 Dung dich tigéu chuan EDTA (NajH.CH205N2.2H,0) 0,01 M: Pha ché tir dng chuan (fixanal)
EDTA 0,01 M.

4.42 Dung dich tidu chuian EDTA 1 % (NazH.C.H.:05N2.2H,0): Hiba tan 8.5 g dén 9.7 g mudi
dinatri etylendiamin tetra acetic acid dihydrate (NazH2C1oH120sN2.2H20) vao 200 mL dén 300 mL nuée,
dun &m va khudy dén tan trong. D& ngudi, pha lodng thanh 1000 mL. Bao quan trong binh polyethylen.

4.43 Dung dich amoni heptamolybdat 5 %: Hoa tan 25 g ({NH4)sMo7024.4H:0) vao 200 mL nwdéc
dun &m cho tan (néu duc thi loc) pha lodng thanh 500 mL, bdo quan trong binh nhwa polyethylen, ding
trong 1 tudn.

4.44 Dung dich khir: Hoa tan 15 g acid tartaric (H:CsH.Og) (4.6) va& 1 g acid ascorbic (4.7) vao
100 mL nwrdre, bdo qudn trong chai thily tinh mau, pha di ding trong 2 dén 3 ngay.

4.45 Dung dich tiéu chuan kém acetat 0,025 M

Hoa tan 5,65 g kém acetat (Zn{CHsCO0):.2H:0) vao 200 mL nwrére, thém 2 mL acid acetic dam dac
(4.16), dun dén tan trong, pha lodng thanh 1000 mL.

Xac dinh ty sh néng dd K gitra dung dich EDTA 0,01 M va dung dich kém acetat 0,025 M:
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Diing pipet bdu hit 20 mL dung dich EDTA 0,01 M (4.41) véo cée dung tich 250 mL, thém 100 mL
nurére va 20 mL dung dich dém pH 5,5 (4.39) thém 2 giot dén 3 giot chi thi xylenol da cam 0,1 % (4.37).
Bun téi nhigt do dat tir 70 “C dén 80 °C, chuan dd dung dich khi cin ndng bang dung dich kém acetat
pha dwoe dén khi dung dich trong cbe chuyén tir mau vang sang hdng, ghi thé tich dung dich kém
acetat iéu thu (Vz.).

Xac dinh ty s6 ndng d6 (K) gita hai dung dich theo cong thire sau (1):

. 1)
V,, x2,5

trong daé:

Vg 1a thé tich dung dich EDTA 14y dé chudn da, tinh bang mililit (mL):

Wz, 1& thé tich dung dich Zn(CH,COO);, tigu thu khi chudn d, tinh bang mililit (mL).
4.46 Dung dich tidu chudn goc sat oxide (0,25 mg Fe,0; trong 1 mL)

4.46.1 Sir dung dung dich tiéu chudn hodc:

Can khodng 0,25 g st oxide (Fe,0,) chinh xéc dén 0,0001 g da sdy khd & nhiét dd (105 £ 5) °C dén
khdi Irong khdng dbi vao ebe thiy tinh dung tich 100 mL, thém 50 mL dung dich hydro chloride (1 + 1)
(4.25) va dun sdi nhe dén tan trong. Bé ngudi, chuyén vao binh dinh mire 1000 mL, thém nwde toi vach
mitre, lac déu.

4.46.2 Dung dich tidu chuan lam viéc (0,05 mg Fe,0; trong 1 mL): Diing pipet biu hit 50 mL dung
dich tidu chudn gbc vao binh dinh mire dung tich 250 mL, thém nirde téi vach mire, l&c déu.

4.47 Dung dich tidu chuén goc titani dioxide (0,1 mg TiOs trong 1 mL)
4.47.1 Sir dung dung dich tidu chuan hodc:

Can khodang 0,3005 g dikali titani hexafluoro (KoTiFg) (4.9) chinh xac dén 0,0001 g da sdy khd & nhiét
dd (105 £ 5) °C vao chén bach kim, thém khodng 10 mL d&n 15 mL dung dich dihydro sulfat (1 + 1)
(4.26), lam bay hoi trén bép dién dén kho, thém tiép 5 mL dung dich acid ni¥a, lam bay hoi dén kho kiét
va ngirng bic khoi trdng. Chuyén vao cbie thuy tinh bing dung dich dihydro sulfat (1 + 20) (4.28), thém
5 mL dung dich dihydro sulfat (1 + 1) (4.26) va dun t&i khi sdi. Lay ra dé& ngudi, chuyén dung dich vao
binh dinh mire dung tich 1000 mL, ding dung dich dihydro sulfat (1 + 20) (4.28) dinh mire, lac déu.

4.47.2 Dung dich tiéu chudn lam viéc (0,04 mg TiO: trong 1 mL): Ding pipet bau hat 100 mL dung dich
tigu chudn gde vao binh dinh mirc dung tich 250 mL, ding dung dich dihydro sulfat (1 + 20) (4.28) dinh
mire, ldc déu.

11
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4.48 Dung dich tigu chudn goc silic dioxide (0,2 mg Si0, trong 1 mL)
4.48.1 S dung dung dich tidu chuan hodc:

Mung chay khodng 0,1 g silic dioxide tinh khiét chinh xac dén 0,0001 g (da duoc nung & nhigt dd 950 °C)
trong chén bach kim véri 3 g dén 4 g héin hop nung chay 1 (4.10) trong Ib & nhigt dé (950 £ 50) °C trong
théri gian 30 min dén 40 min.

Chuyén khéi nung chay vao cbc dung tich 250 mL da ¢d san 200 mL nwée va 10 g NaOH, dun dung
dich dén tan trong. D& ngubi, chuyén vao binh dinh mirc dung tich 500 mL, thém nwdére dén vach, lac
déu, bdo quén trong binh nhira polyethylen .

4.48.2 Dung dich tigu chudn lam vigc (0,02 mg Si0, trong 1 mL): Ding pipet bau hit 25 mL dung dich
tiéu chudn gbc (4.48.1) vao binh dinh mire dung tich 250 mL, thém nwée dén vach dinh mire, 1&c déu.
Dung dich s(r dung frong 7 ngay.

4.49 Dung dich tiéu chudn goc magnesi oxide (1 mg MgO trong 1 mL)
4.491 Sir dung dung dich tiéu chudn hodc:

Hoa tan 0,603 g MgO tinh khiét da sdy & nhigt dd (105 £ 5) °C bang 10 mL hydro chloride 1:1, dun dén
tan trong, chuyén vao binh dinh mire 1000 mL, thém hydro trioxonitrat (HCI) (1 + 500) (4.30) dén vach
mire, ldc déu. Bao quan trong binh nhura.

4.49.2 Dung dich tiéu chudn lam viéc (0,1 mg MgO trong 1 mL)

Hut 10 mL dung dich gbc (4.49.1) cho véao binh dinh mire 100 mL, thém nurére dén vach mire, lae déu.
4.50 Dung dich tiéu chudn goc natri chloride (0,3 mg Na,O trong 1 mL)

4.50.1 Sir dung dung dich tiéu chudn hodc:

Hba tan 0,560 g NaCl da séy & nhigt do (105 + 5) °C vao nwdc, chuyén vao binh dinh mde 1000 mL,
thém nwére dén vach mire, ldc d&u, bdo quan trong binh nhira.

4.50.2 Dung dich tigdu chuan lam viéc (0,03 mg Na,O trong 1 mL)

Dung pipet hiat 10 mL dung dich gbc (4.50.1) cho v&o binh dinh mire 100 mL, thém nwdée dén vach
mire, ldc déu, bdo quan trong binh nhura.

4.51 Dung dich tiéu chudn goc kali chloride (0,3 mg K,O trong 1 mL)
4.51.1 5Sir dung dung dich tiéu chuén hodc:
Hoa tan 04750 g mudi KCI da sdy & nhigt db (105 + 5) °C vao nurdre, chuyén vao binh dinh miee 1000 mL,

thém nwrdre dén vach mire, 1&c déu, bdo quan trong binh nhura.

12
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4512 Dung dich tiéu chudn lam viée (0,03 mg KO trong 1 mL)

Ding pipet hiat 10 mL dung dich tiéu chuin géc (4.51.1) cho vao binh dinh mire dung tich 100 mL,
thém nurdre téi vach mire, 1ac déu, bdo quan trong binh nhura.

5 Thiét bi, dung cu

Thiét bi, dung cu théng thurérng trong phang thi nghiém va:

5.1

5.2

5.3

5.4

5.5

5.6

57

5.8

59

5.10

511

5.12

513

5.14

5.15

5.16

5147

5.18

5.19

5.20

5.21

Can phan tich, co da chinh xac dén 0,0001 g.

L& nung, cd bd phan didgu chinh nhigt dé dén (950 + 50) “C.
May cat nirdre

Tu hit hei doc

T sdy, co b phan digu chinh nhigt d6 dén (300 + 5) °C.

Bép dién, bép cach cat, cd bd phan digu chinh nhiét db.

May quang phd UV-VIS, ¢t kha nang do d6 hip thu guang & bude song tir 380 nm dén 850 nm.
May quang pho ngon lira (FP)

May quang pho hap thu nguyén tir (AAS)

5ang cac loai, co Kich thude 16 0,20 mrm, 0,10 mm, 0,063 mm.
Chay, coi ma ndo

Chén bach kim, dung tich 30 mL hodc 50 mL.

Pipet bau, dung tich 5 mL, 10 mL, 50 mL, 100 mL.

Coc thuy tinh chiu nhiét, dung tich 250 mL.

Binh dinh mire, dung tich 100 mL, 250 mL, 500 mL, 1000 mL.
Binh hat &m, chira hat silica gel.

Buret, dung tich 25 mL, 5 mL.

Céc thuy tinh, dung tich 100 mL va 250 mL, 1000 mL.

Bat co mau

Gidy pH

Giay loc khéng tro

- Giay loc loai chéy nhanh (dwérng kinh 16 trung binh khodng 20 um).

- Giay loc dinh lrong khéng tro chay trung binh (dwémg kinh 18 trung binh khoang 7 um).

- Giay loc dinh leong khéng tro chdy cham (dwémg kinh 16 trung binh khodng 2 um).

13
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6 Lay mau va chuan bi mau thir

Mau dura dén phang thi nghigém cd khbi Ireng khang it hom 200 g, kich thudre hat khéng ki hon 5 mm.

Trdn déu mau thir, dong phwrong phap chia ter 1y khodng 100 g, nghién nhé dén lot hét qua sang
0,20 mm. Ding phirong phap chia tr 1y khodng 50 g, tiép tuc nghién nhd dén lot hét qua sang
0,10 mm (khi gia cdng méu thir, néu sir dung dung cu bang thép, phai ding nam cham dé loai sat
1n vao mau). Ding phuong phap chia tr 13y khodng 15 g dén 20 g nghién min trén cbi ma nao dén
lot hét qua sang 0,063 mm lam m&u phan tich hod hoe, phadn con lai bdo quan trong lo thuy tinh
day kin lam mau lru. M3u dé phan tich hoa hoc drge sdy & nhigt dd (105 £ 5) °C dén khdi lrong
khéng déi.

7 Phwong phap thir

Qué trinh phan tich hoa hoc dwgce tién hanh theo ser dé Hinh 1.
7.1 Xac dinh ham lwong mat khi nung (MKN)

7.1.1  MNguyén tic

Nung mau thir & nhigt dd (950 £ 50) °C, tir sw giam khdi lweng tinh ra ham lreng mat khi nung trong
mau thir.

7.1.2 Céch tién hanh

Can khoang 1 g mau thir (chudn bi theo Diéu 6) chinh xac dén 0,0001 g, chuyén vao chén st da nung
& nhigt db (950 + 50) °C dén khdi lrong khéng dbi. Nung chén o6 chira m3u & nhigt do trén trong
khodng 1 h dén 1,5 h, dé ngudi trong binh hit &m dén nhigt d6 phang rdi can. Lap lai qua trinh nung &
nhi&t dd trén trong 15 min, lam ngubi, can dén khi thu duoe khbi lrgng khing déi.

7.1.3 Biéu thi két qua
Ham Iwreng mét khi nung (MKN), tinh béng phan trdm (%), theo cong thire (2):

MKN—%H[}U (2)

trong da:
m; l4 khéi lrong mu va chén trrére kKhi nung, tinh bang gam (g):

m; la khéi lreng mau va chén sau khi nung, tinh bang gam (g):
m I khéi lrrong mau thir, tinh bang gam (g).

Chénh l&ch gia tri tuyét dbi cho phép gilra hai thi nghigém tién hanh song song khéng vuret qua 0,10 %.

14
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Mau co ham Irong AlLD; = 45 %,

hod@c mau khong tan, nung v
Ka:CDy + NaxC0s + Na:BsDy

Loai B* bang C.H.OH hdac CH,OH

Si0, chura tinh khiét

Can 0,5 g mau
M3u co ham Iwrgong
Al < 45 %, <
nung voi K;C0, +
Na,CO, (7.3)
Co mau
L
Loc mau, tach
loai Si0:

Mung can voi

MNwdc loc vao binh dinh

- mirc 500 mL - dung

dirgre XU Iy viri KHS0, hodc i
HF + H2S04 2520 dich A (7.3.3)
1
20 mL xac 100 mL loai calei, - =
dinh Si0, hoa magnesi, sat, titani, dinh ADD TuE. Jops sy, St
tan (7.3.4) mirc 250 mL loc kho (7.8) titan, dinh mirc 250 mL
(dd B) loc khé (7.9) (dd C)
; ¥ ¥
Xac dinh 25 mL xac dinh 100 mL xac dinh 100 mL xac 100 mL xac dinh
5i0, tong Fe,0 bing do AlLO, bang dinh CaO tong Cal, MgO
(7.3) mau hoac EDTA Zn(CH,CO0), bang EDTA (7.7.1); bang EDTA
(7.4) (7.5) (7.6)

/

Xac dinh MgO béng 25 mL xac
higu thé tich gira (7.7.1) dinh MgO
i & bang AAS

va {1.6) (7.7.2)

Hinh 1 - Sor d6 phan tich thanh phan chinh trong miu vat liéu chiu lira alumo silicat

15
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7.2 Phan giai mau thir

Tiy theo ham leong nhom oxide (AlLOs) o6 trong mdu, sir dung mdt trong cac cach phan gidi
dirdri day.

7.21 Phan giai m3u bidng hén hop kiém carbonat (Ap dung cho m3u cd ham lweng AlO; khiing
Iém hon 45 %).

Can khodng 0,5 g mau (6.2) chinh x&c dén 0,0001 g vao chén bach kim da oo san tir 4 g dén 5 g hén
hop nung chay kiém carbonat (4.10), phd 1&n trén mdu mdt Iép hén hop nung chay 4 g dén 5 g niva.
Mung chay hén hop oo trong chén & nhiét dé (950 + 50) °C trong khodng théri gian tir 45 min dén
60 min dén khi m3u tan trong. Ly chén ra dé ngudi.

Chuyén toan bd khdi nung chay vao bat sir. Ding dung dich hydro chloride (1 + 1) (4.25) va nude cét
néng rira sach chén bach kim. Day bat sir bang méat kinh déng hd réi thém tir tir 30 mL hydro chloride
dam dac (4.12). Thém tiép 1 mL dihydro sulfat (1 + 1) (4.26) d& hoa tan khdi nung chdy. Sau khi méu
tan hét, ding nwére cit ndng tia rira thanh bat va mat kinh dbng hd, khudy déu dung dich.

7.2.2 Phan giai mau bing hén hop kiém carbonat va natri tetraborat (4p dung cho mau 6 ham
lrerng Al,Os kn hon 45 % hodc m3u khang phan gidi duee theo cach tién hanh tai digu 7.2.1).

Can khodng 0,5 g mau (6.2) chinh x&c dén 0,0001 g vao chén bach kim da oo san tir 4 g dén 5 g hén
hop nung chay 2 (4.10), phl 1&n trén mau mét lép hdn hop nung chay day tir 1 em dén 2 cm niFa.
Mung chay hén hop cd trong chén & nhigt db (950 + 50) °C trong khodng thén gian tir 20 min dén 30
min. Lay chén ra dé& ngudi.

Chuyén toan bé khdi nung chay vao bat sir, ding dung dich hydro chloride (1 + 1) (4.25) va nude cét
néng rra sach chén bach kim. Day bat s bidng mat kinh déng hb, thém tir tie 30 mL hydro chloride
dam dac (4.12) va 1 mL dihydro sulfat (1 + 1) (4.26) dé& hoa tan khdi nung chdy. Sau khi mau tan hét,
ding nurdre cit ndng tia rira thanh bat va mat kinh déng hé, khudy déu dung dich.

7.3 Xac dinh ham lwreng silic dioxide (Si0;)
7.3 Xac dinh silic dioxide & dang chat khéng tan trong acid (theo phwrong phap khai lrong)
7.3.1.1  Nguyén tac

Sau khi phan gidi mdu bdng hén hop nung chay, hoa tan khdi nung chay bang hydro chloride va co can
dé tach nwére clia acid silicic. Loc, tach va nung két tha & nhiét dd (950 + 50) °C.

Néu mau duoc nung chay bdng hén hop nung chay 2, can tién hanh loai ion bo bdng methanol (hodc
etanol) & dang metyl borac (hodc etyl borac), trirére khi tién hanh co can.

Xir Iy két tla bang dung dich hydro fluoride dé tach silic & dang silic tetrafluoride (SiF,) dé bay hoi. Tir
sur giam khdi Ieeng clia chén oo chira mau sau khi xir Iy bdng hydro fluoride xac dinh dueoe lvong silic
dioxide chi yéu.
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7.3.1.2 Céch tién hanh

Sau khi phan gidi mu theo 7.2.1 hodc 7.2.2, chuyén toan bd khdi nung chay vao bat sir, ding dung
dich hydro chloride {1 + 1) (4.25) va nwrdre cat nang ra sach chén bach kim. Bay bat sir bi’mg mat kinh
déng hé, thém tir tir 30 mL hydro chloride dam déc (4.12) va 1 mL dihydro sulfat (1 + 1) (4.26) dé haa
tan khdi nung chay. Sau khi m3u tan hét, ding nuwére ¢t ndng tia rira thanh bat va miét kinh déng hé,
khudy déu dung dich.

Cd can dung dich trén bép cach cal hodc cach thiy (nhiét dd khoang tir 100 °C dén 110 °C) dén khi
khéng cdn giot nwrére trén mat kinh déng hé. Trong qua trinh cd mau, chi y ding diia thiy tinh didm nhd
céc hat mudi tao thanh.

CHU THICH: Béi wir mau dwoc nung chay bing hin hop nung chay 2 (4.11), thém 20 mL methanol vao bal st khudy déu rbi
dal kan bép ob, khi m3u con sén s&L thém vao bat 5 mL hydro chloride dam dac (4.12) va 20 mL melhanol nira, khudy déu va
liéip e ob dén khi kigl

Pé ngudi bat c6 mau, thém vao bat 15 mL HCI dam dac 1ap lai qua trinh ¢6 mau 1an 2 & nhiét do trén
dé két tha trigt dé silic dioxide (Si0;). Sau khi khd kiét, ﬂép tuc cd m3u & nhigt do trén tir 1 h dén 2 h.

Ly bat co ra khdi bép, 1am ngudi rdi thém vao bat 15 mL hydro chloride dac, dé yén 10 min, thém tiép
vao bat 80 mL dén 100 mL nwrére sdi, khudy déu, dun nhe dé hoa tan cac mubi. Trang mat kinh va
thanh bat bang nwrére dun s6i. Lay bat ra dé ngudi dén khoang 50 °C.

Loc dung dich trong bat stk khi con nong qua gidy loc khéng tro chay trung binh vao binh dinh mire
dung tich 500 mL. Dang gidy loc khdng tro lau sach dia thuy tinh, thanh bat va chuyén toan bd két tia
l&n phéu. Tiép tuc ding dung dich hydro chloride lodng (1 + 500) (4.30) da dun ndng riva két ta. Tiép
tuc rira sach két tla dén hét ion CI bng bang nuére ¢t ndng (thik bang gidy pH).

Chuyén gidy loc oo chira két tia vao chén bach kim, siy va dbt gidy loc trén bép dién. Nung chén &
nhi&t dé (950 + 50) °C trong 1 h 30 min, Iy chén ra d& ngudi trong binh hat &m dén nhiét d& phang rbi
can. Lap lai qua trinh nung chén & nhigt do trén, lam ngudi rdi can dén khi thu dwoc khbi lrong khang
ddi (m).

Tam wért két Wia trong chén bang vai giot nudre cat, thém vao chén tir 2 giot dén 3 giot dung dich
dihydro sulfat (1 + 1) (4.26) va 5 mL dung dich hydro fluoride (HF) dam dac (4.13), cb nhe chén trén
bép dién dén khd. Thém tiép tir 3 mL dén 4 mL hydro fluoride (4.13), lam bay hoi trén bép dién dén kho
va ngirng bbc khéi tréng.

Cho chén vao 16 nung & nhigt dé 950 °C + 50 "C trong 30 min, lay ra dé ngudi trong binh hit &dm dén
nhiét dé phong rdi can. Lap lai qua trinh nung 15 min, lam ngudi rbi can dén khi thu duoc khbi lrong
khéng di (m,).

Nung cn ebn lai trong chén bach kim vevi 3 g dén 4 g dikali disulfat (K;S,0;) (4.3) & nhiét d6 (750 + 50) °C
trong 15 min. Lay chén ra khdi 16, dé& ngudi va chuyén chén cd chira khdi nung chay vao cbc thuy tinh
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dung tich 250 mL e6 chira s3n khoang 100 mL nwdre ndng dé tach khdi nung chay khoi chén bach kim.
Rira sach chén va thém vao ce thily tinh khodng 10 mL dung dich hydro chloride (1 + 1) (4.25) nira réi
dun néng dung dich dé hoa tan khbi nung chay. D& ngudi dung dich thu duoe rbi gop dung dich nay vii
dung dich trong binh dinh mirc dung tich 500 mL, thém nwére dén vach mire, l3e déu. Dung dich nay dé
xéc dinh cac thanh phan Si0, hda tan, Fe,04, AlOs, Ca0, MgO va TiO, c6 trong mu thir (dung dich A).

7.3.1.3 Biéu thi két qua

Ham lwong silic dioxide (Si0s), tinh bng phén trém (%), theo céng thire (3):
sio, -T2 —™4 100 (3)
m

trong daé:

m 14 khéi legng chén bach kim va két ta tredre khi x(& Iy bdng acid HF, tinh bang gam (g);

my la khdi lrgng chén bach kim va két ta sau khi x(r Iy bdng acid HF, tinh bang gam (g):

m & khbi lireng méu ldy dé phan tich, tinh bang gam (g).

Chénh l&ch gia tri tuyét ddi cho phép gitra hai thi nghiém tién hanh song song khing vurot qua 0,15 %.
7.3.2 Xac dinh silic dioxide hoa tan trong dung dich (theo phwong phap do mau)

7.3.2.1 Nguyén tic

Do db hoa tan cla acid silisic, nirée loc cia dung dich A co mdt phﬁn Si0; hba tan. Trong mdi trrdrmg
dihydro sulfat (pH khodng 1,0 d&n 1,5), sau khi loai b6 anh huwdng clia photpho, cho Si*' tac dung viéi
amoni heptamolybdat tao thanh phirc mau vang, khir phirc nay bang hén hop khir (tatric va ascorbic)
sang dang mau xanh e cwre dai hap thu & budére sdng 815 nm, cudrng dd mau cla phire ty 1& vii Ivong
silic dioxide hda tan trong dung dich.

7.3.2.2 Cach tién hanh
7.3.2.21 Xay dwng dirérng chudn

Ly 11 binh dinh mirc 1am béng nhira polyethylen dung tich 100 mL, sir dung buret dé 1an ot cho vao
mbi binh mat thé tich dung dich tigu chudn silic dioxide lam viée (0,02 mg Si0; trong 1mL) (4.48.2) theo
thir tw: 0,00 mL; 1,00 mL; 2,00 mL; 4,00 mL; 6,00 mL; 8,00 mL; 10,00 mL; 12,00 mL; 16,00 mL;
20,00 mL; 25,00 mL, thém vao mdi binh dung dich dihydro sulfat (9 + 1000) (4.29) dén thé tich khodng
40 mL, tiép tuc thém 2 mL dung dich NaF 3 % (4.31) va lac déu. Thém tiép I&n ot 5 mL dung dich
acid boric bao hba (4.17), 5 mL dung dich acid citric (4.18) v& 10 mL dung dich ameoni heptamolybdat
5% (4.43) [thixi diém t = 0 (min)]. Sau 20 min [tinh tir thés digm t = 0 (min)], thém tiép 5 mL dung dich
khir (4.38), rdi ding dung dich dihydro sulfat (9 + 1000) (4.29) d& dinh mirc t&i vach, e déu.
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Sau 50 min (tinh tir thési didém t = 0 (min)) do d& hdp thu quang cla dung dich mdu & bwie song cuc
dai hép thu (815 nm). Dung dich so sanh 4 dung dich méu trang (ly tir thi nghiém trang).

Tir lrgng silic dioxide o6 trong mdi binh va gid tri d& hip thu quang trong (ng xy dung dwdrng chudn.
7.3.2.2.2 Phan tich mau

Ding pipet bau ldy 25 mL "dung dich A" (7.3.1.2) vao binh dinh mirc lam bdng polyethylen dung tich
100 mL, thém dung dich dihydro sulfat (9 + 1000) (4.29) dén thé tich khodng 40 mL. Tiép tuc thém 2
mL dung dich NaF 3 % (4.31) va lac ddu. Thém tiép 1&n ot 5 mL dung dich acid boric bao hoa (4.17),
5 mL dung dich acid citric (4.18) va& 10 mL dung dich amoni heptamolybdat 5% (4.43) [théri diém
t= 0 (min)]. Sau 20 min [tinh P thdi diémt=0 (min}], thém tiép 5 mL dung dich khir (4 38), ri ding
dung dich dihydro sulfat (9 + 1000) (4.29) dé dinh mirc téi vach, 1ac déu.

Sau 50 min (tinh tir thési diém t = 0 (min)) do d& hép thu quang cla dung dich mdu & buwde song cuc
dai hap thu (815 nm). Dung dich so sanh & dung dich méu trang (ly tir thi nghiém trang).

Tir gia tri dd hép thu quang do dugre, dura vao dwdmng chuan fim duwerc ham Iwremng silic dioxide b trong binh.
7.3.2.3 Biéu thi két qua
Ham Iweng silic dioxide (Si0,), tinh bing phén trdm (%), theo céng thire (4):

= m
$i0, =—=2x100 (4)

trong do:

ms 14 khéi lvgng silic dioxide con lai trong 25 mL (dung dich A), tinh bang gam (g);

m & lrong mdu lay dé phan tich, tinh bang gam (g).

Chénh l&ch gia tri tuyét ddi cho phép gitra hai thi nghiém tién hanh song song khang virot qua 0,04 %.
7.3.3 Ham lwrong silic dioxide (Si0.) tong sé

Ham lurgrng silic dioxide (Si0:) thng s6, 13 thng ham Iwgng Si0; xdc dinh theo 7.3.1 vA 7.32.

7.4 Xac dinh ham lwong sat oxide (Fel03)

7.41 Xac dinh ham leong sit oxide (Fe:0s) theo phwrong phap do mau (Phueng phap nay ap dung
khi ham lwrrgng Fe;05 nhd hon 2,00 %).

7.41.1 Nguyén tic

Trong mbi trréng kigm amoniac, jon st (11l) tao vai thude thir acid sulfosalicylic phire chat mau vang,
cwrirng d6 mau ty 18 vai nbng dd sat e trong dung dich. Bo d& hap thu quang cia dung dich & budc
song khodng tir 420 nm dén 430 nm.
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7.4.1.2 Cach tién hanh
7.41.21 Xay dung drérng chuan

Léy 6 binh dinh mirc dung tich 100 mL, sir dung buret dé 1an ot cho vao mdi binh mat thé tich dung dich
fitu chudn lam viéc sét (IIl) oxide (0,05 mg FesOs trong 1 mL) (4.46) theo thir ty: 0,00 mL: 1,00 mL;
2,00 mL: 4,00 mL: 8,00 mL: 10,00 mL. Thém nudre cit dén khodng 50 mL, thém tiép 10 mL dung dich acid
sulfosalicylic 10 % (4.23). Vira lac déu binh vira nhé tirng giot amoni hydroxide dam dac (4.18) cho dén khi
dung dich xudt hign mau vang. Cho dir 2 mL dén 3 mL amoni hydroxide (4.18) nira, thém nuwrére dén
vach mire, lac déu.

Sau 15 min, do dd hip thu quang cla dung dich & bure séng cwre dai hap thu (420 nm), dung dich so
sanh l4 dung dich méu trdng. Tir ham leong sat (1) oxide (Fe,04) cd trong mdi binh va tri 56 dé hap
thu quang trong ng xay dwng dwéng chudn.

7.41.22 Phan tich miu

Dung pipet bau lay 25 mL dung dich A (7.3.2) vao binh dinh miFe dung tich 100 mL, pha lodng bang
nurire dén thé tich khodng 50 mL, thém tiép 10 mL dung dich acid sulfosalicylic 10 % (4.23). Vira lac
déu binh vira nhd tirg giot amoni hydroxide dam déc (4.18) cho dén khi dung dich xudt hién mau
vang. Cho dir 2 mL dén 3 mL amoni hydroxide (4.18) nika, thém nuwrére dén vach mire, lc déu. Dung
dich so sanh |4 dung dich m3u tring (l&y tir thi nghigm trang).

Sau 15 min, do dé hdp thu quang cla dung dich & buére song khodng 420 nm, dung dich so sanh &
dung dich mdu tréng. Tir gia tri dd hdp thu quang do duoce, dua vao dirérng chudn tim duoc ham lreng
sét (II1) oxide (Fe,Os) c6 trong 25 mL dung dich A (mg).

7.41.3 Biéu thi két qua
Ham lwong sét (1) oxide (Fe,0,) tinh bing phén trdm (%), theo ebng thike (5):

Fe,0, —%mm (5)

trong do:

mg la lrorng sdt oxide tim dwore tir deémg chudn, tinh bang gam (g):

m la lrong mau lay dé xac dinh sat oxide, tinh bang gam (g).

Chénh l&ch gia tri tuyét dbi cho phép gitra hai thi nghiém tién hanh song song khéng vuret qua 0,10 %.
7.4.2 Xac dinh ham lrong st oxide (Fe,0.) theo phurong phap chuan dé phire chit (pheong phéap

nay ap dung khi ham lrong Fe:0s Ién hom 2,0 %).
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7.42.1 Nguyén tic

Chuan d ion sat (lIl) bang dung dich EDTA & mdi trueérng pH tir 1,7 dén 2,0 vai chi thi mau 14 acid
sulfosalicylic, két thGe chudn do dung dich mét mau tim do.

7.42.2 Céach tién hanh

Dung pipet bau lay 50 mL dung dich A (7.3.2) cho vao cde thiy tinh dung tich 250 mL, thém nwéc
dén khoang 100 mL, thém tiép 2 mL dung dich acid sulfosalicylic 10 % (4.24), ding amoni hydroxide
(1 + 1) {4.27) diéu chinh dung dich chuyén tir mau tim dé sang vang, diing hydro chloride (1 + 1) (4.25)
nhd tirng giot dén khi dung dich bt ddu xuét hién mau tim dé, sau d6 thém vao dung dich tir 7 dén 8
giot hydro chloride (1 + 1) (4.25) nira d& diéu chinh pH cla dung dich dat gia tri khoang tir 1,7 dén 2
(sir dung may do pH dé kiém tra), dun nong dung dich dén nhiét dé khodng 70 °C.

Chuan dé tir tir dung dich khi con ndng bing EDTA 0,01 M dén khi dung dich hé&t mau tim dé ghi thé
tich EDTA tiéu thu (V;).

7.42.3 Biéu thi két qua

Ham lwong sét (11l) oxide (Fe,0s) tinh bing phan trdm (%), theo cong thike (6):

0,0007985 xK, x V!
: i Basdes TGP (6)

Fe, 05 =

trong da:

D,0007985 14 khéi lrong FesOs tirong (ing vivi 1 mL dung dich EDTA 0,01 M, tinh béng gam (g);

K, 14 hé s6 nbng do EDTA 0,01 M:

\, 1& thé tich dung dich EDTA 0,01 M tigu thu khi chudn d6, tinh bang mililit (mL);

m la khbi lirerng mau tirong (eng v thé tich 1y dé xac dinh st oxide, tinh béng gam (g).

Chénh l&ch gia tri tuyét ddi cho phép gilra hai thi nghiém tién hanh song song khang vrot qua 0,15 %.
7.5 Xac dinh ham lwong nhém oxide (AlO;) bing phwrong phép chudn dé phire chét

7.54 MNguyén tic

Tach nhém khbi cdc nguyén th &nh huéng nhir sét, titani, v.v_.. bing kiém manh. Tao phirc gilra nhém
viri EDTA dur & pH 5,5. Chudn dd lrong der EDTA béng dung dich kém acetat chi thi xylenon da cam.
Dung natri fluoride dé gidi phong EDTA khéi phire complexonat nhm, ding dung dich tiéu chuin kém
acetat 0,025 M chuan da Irerng EDTA durore gidi phong, tir do tinh ra ham Irgng nhom.

7.52 Cach tién hanh

Ding pipet bau lay 100 mL dung dich A (7.3.2) cho vao cbe thiy tinh dung tich 250 mL, thém vao cbc
thuy tinh 30 mL dung dich natri hydroxide 30 % (4.20), khudy déu, dun séi dung dich 1 min dén 2 min,
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lay ra dé ngudi rbi chuyén dung dich trong cbe vao binh dinh mire dung tich 250 mL, thém nwde cit téi
vach mire, lac déu. Loc dung dich qua gidy loc chay nhanh (khd), phé&u (khé) vao binh nén dung tich
250 mL (khé). Dung dich loc ding dé xac dinh nhaém (dung dich B).

Tiy theo ham lrong AlO; €6 trong mau, ding pipet bdu hit 100 mL (v&i mdu e6 ham lrong
Alz05 = 45,00 %) hodc 50 mL dung dich B (viri miu o6 ham leong AlOs = 45,00 %) vao cbe thuy tinh
dung tich 250 mL, thém 25 mL dung dich EDTA 1 % (4.42). Thém tiép tr 1 dén 2 giot chi thi
phenonphtalein 0,1 % (4.38). Dang dung dich hydro chioride (1 + 1) (4.25) va dung dich natri hydroxide
{NaOH) 10 % (4.21) diéu chinh dung dich i trung tinh (mét mau hdng), cudi cing thém vao cbe 15 mL
dung dich dém pH 5,5 (4.39).

Bun ndng dung dich trong cbc dén khodng 80 °C, thém vao cbe vai giot chi thi xylenol da cam 0,1 % (4.37)
va diung dung dich kém acetat 0,025 M (4.45) chudn dé dén khi dung dich chuyén tir mau vang sang
mau hng.

Thém vao cde 10 mL dung dich natri fluoride 3 % (4.31) va dun s6i 3 min, dung dich lic nay o6 mau
vang, dé ngudi dung dich dén khodng 70 °C dén 80 "C, dung dung dich kém acetat 0,025 M (4.45)
chudn lrong EDTA vira duoe gidi phong ra khdi phire véi nhom dén khi mau cla dung dich chuyén tir
vang sang mau héng, ghi thé tich kém acetat 0,025 M tigu thu.

7.5.3 Biéu thi két qua

Ham Iwrong nhim oxide (AlOs) tinh bing phan trdm (%), theo cong thike (7):

00012745 =<K, =V, <100 )
m

AlLO; =

trong da:
0,0012745 1a s gam nhim oxide trong (ng véi 1 mL dung dich kém acetat 0,025 M;

Va la thé tich dung dich k&m acetat 0,025 M tiéu thu khi chuan do Irgng EDTA durore gidi phong ra khai
phire, tinh bang mililit (mL);

K3 14 hé s6 ndng dd gira dung dich kém acetat 0,025 M va dung dich EDTA tiéu chudn 0,025 M;
m I Irerng mdu Iy xac dinh ham lrong nhém oxide, tinh bing gam (g).

Chénh l&ch gia tri tuyét déi cho phép gilra hai thi nghiém tién hanh song song:

- Khéng virort qua 0,35 % khi ham lrong AlO, < 45 9%,

- Khéng virot qua 0,50 % khi ham lrong ALO; > 45 %.
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7.6 Xac dinh ham lwrerng calei oxide (Ca0)
7.6.1 MNguyén tac

Loai sét, nhom, titani, v.v... khdi dung dich chira calci va magnesi bdng amoni hydroxide, chudn dé
lrerng calei bang EDTA theo chi thi fluorexon trong mai trirérng kigm cia kali hydroxide.

7.6.2 Cach tién hanh

Diing pipet bau hat 100 mL dung dich A cho vao cbe dung tich 250 mL, thém khodng 2 g amoni chloride
(4.5), dun néng dung dich dén 70 °C dén 80 °C, nhd giot dung dich amoni hydroxide (1 + 1) (4.27) dén khi
bat diu xudt hién két tla hydroxide, thém dir khodng 2 mL nira.

Bun s6i nhe dung dich va cd can trén bép dién dén khi thé tich dung dich con khodng 25 mL dé déng tu
két tiia va loai amoni hydroxide dw. Lam ngudi dung dich va chuyén vao binh dinh mire dung tich 250
mL, thém nwde dén vach miee, lde déu. Loe dung dich gua gidy loc chay nhanh (kha), phéu (kha), vao
binh nén (khé). Dung dich loc ding dé xac dinh calci, magnesi (dung dich C).

Ding pipet bau hit 100 mL dung dich C cho vao cbe dung tich 250 mL, thém niedre cit dén khodng
100 mL. Thém tiép vao cbe 20 mL kali hydroxide 25 % (4.22), 2 mL kali cyanide 5 % (4.23) va mét it chi
thi fluorexon.

Pt ebe 1én mot nén den, dung dung dich EDTA 0,01 M (4.41) chuén d& dung dich trong coc dén khi
dung dich mat mau xanh huynh quang chuyén sang mau héng. Ghi thé tich dung dich EDTA 0,01 M
tigu thu (Va).

Lam song song mit thi nghiém trng dé higu chinh lrong calci oxide (Ca0) cb trong dung dich va
thubc thie. Ghi thé tich EDTA 0,01 M tiéu thu (V).

7.6.3 Biéu thi két qua

Ham lwong calci oxide (Ca0) tinh bang phan trém (%), theo céng thire (8):

0,00086 % (Vs ~Vos) 100
m

Cal-= (8)

trong da:

V3 & thé tich EDTA 0,01 M tiéu thu khi chudn dé mu thik, tinh bang mililit (mL):

Vg 1& thé tich EDTA 0,01 M tiéu thu khi chudn d6 mau trang, tinh bang mililit (mL):

m & khéi lireng mau lay dé xac dinh calci oxide, tinh bing gam (g);

0,00056 1a khdi lrong calei oxide trong (rng véi 1 mL dung dich EDTA 0,01 M, tinh bang gam (g).

Chénh l&ch gia tri tuyét dbi cho phép gitra hai thi nghiém tién hanh song song khéng virot qua 0,07 %.
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7.7  Xac dinh ham lirerng magnesi oxide (MgQO)

7.74 Xac dinh ham lwong magnesi oxide (Mg0) bang phwong phap chuian d6 phire chat (Ap
dung cho mau vt ligu chiu IFra alumo silicat khing chira phosphat).

7.7.1.1  Nguyén tic

Chuan dé téng lrong calci va magnesi trong m3u bdng dung dich tiéu chudn EDTA theo chi thi
eriocrom T den & pH = 10,5. Xac dinh ham lreng magnesi oxide theo higu 56 thé tich dung dich tiéu
chudn EDTA tiéu thu.

7.7.1.2 Céch tién hanh

Dung pipet bau hiat 100 mL dung dich C (7.6.2) vao cbe dung tich 250 mL, thém 15 mL dung dich
dém pH = 10,5 (4.40) va 2 mL dung dich kali cyanide 5 % (4.23). Thém tiép vai giot eriocrom T den
0,1 % (4.36). Chudn d tdng lueng canxi va magie bang dung dich tigu chudn EDTA 0,01 M dén khi
dung dich chuyén tir miu dé nho sang xanh nwdre bign. Ghi thé tich dung dich tigéu chudn EDTA 0,01 M
tigu thu (V).

Lam song song mat thi nghigém trdng dé higu chinh két qua. Ghi thé tich dung dich tidu chuan EDTA
0,01 M tigu thu (Vo).

7.7.1.3 Biéu thi két qua

Ham lweng magnesi oxide (MgO) tinh béng phan trém (%), theo cbng thire (9):

©0,000403 % [(V, — Vg )~ (V5 — V)]
m

MgO %100 (9)

trong daé:

Vg I4 thé tich dung dich tigu chuidn EDTA 0,01 M tigu thu khi chudn do riéng lwong calci trong mau
tréng, tinh bang mililit (mL);

V3 14 thé tich dung dich tidu chufn EDTA 0,01 M tidu thy khi chudn riéng lrgng calei trong dung dich
mau thir, tinh bang mililit (mL):

Vs 1 thé tich dung dich tiéu chudn EDTA 0,01 M tigu thu khi chudn dé tdng lwong calci va magnesi
trong méu trdng, tinh bang mililit (mL);

V4 |4 thé tich dung dich tiéu chuidn EDTA 0,01 M tiéu thu khi chudn dé tdng lrong calci va magnesi
trong dung dich mau thir, tinh bang mililit (mL);

0,000403 I& khbi lrong magnesi oxide MgO twrong (rng véri 1 mL dung dich EDTA 0,01 M, tinh béng
gam (g);

m I khéi lrong mau tirong (rng v thé tich mau lay dé xac dinh magnesi oxide, tinh bang gam (g).

Chénh l&ch gia tri tuyét déi cho phép gilra hai két qua xac dinh song song khéng lérm homn 0,05 %.
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7.7.2 Xac dinh ham lrrong magnesi oxide (MgO) bang phireng phap do pho hip thu nguyén tir
(Ap dung cho mau vat ligu chiu Ira alumo silicat cd chira phosphat hodc trong triirng hop khéng
xac dinh dwore ham Iwvong magnesi oxide theo nhwr cach tién hanh tai 7.7.1 )-

7.7.2.1 Nguyén tic

Mau sau khi phan hiy thanh dung dich bang hén hep nung chay 1 hodc hbn hop nung chay 2, dugc
phun véo ngon lira axetylen - khing khi cha thiét bi hdp thu nguyén tlr. Do db hip thu quang & budre
song dac trerng cla magnesi A = 2852 nm. Dua vao dwirng chudn da dwoc thiét 1ap trén thiét bi, tinh
ra ham lueng magnesi oxide c6 trong maw.

7.7.2.2 Cach tién hanh
7.7.2.21 Xay dwng dwéng chuan

Diing buret lay vao 11 binh dinh mire 100 mL Ian lrot cac thé tich 0,00 mL: 1,00 mL: 2,00 mL; 3,00 mL;
4,00 mL; 5,00 mL; 00 mL; 7,00 mL; 8,00 mL; 9,00 mL; 10,00 mL cla dung dich tiéu chudn lam viéc.
Thém nuwére dén vach mire, lac déu.

Bo dé hdp thu guang cla cac dung dich chudn vira chudn bi duoe trén thiét bi hdp thu nguyén tir
véri nguén birc xa don séc tai birdre séng 285,2 nm va 1ap dudrng chudn bic 1 theo hwéng dan cla
thiét bi.

7.7.2.22 Phan tich miu

Ding pipet bdu hat 10 mL dung dich A (Vs) cho vao binh dinh mire dung tich 100 mL thém HCI
{1 + 500) (4.30) dén vach mirc l3c déu. Do dd hap thu guang rén may hdp thu nguyén tr véi ngudn
birc xa don sic tai buwde song 285,2 nm theo dudmg chudn vira dwoe thiét lap.

7.7.2.3 Biéu thi két qua

Ham Iwrong magnesi oxide (MgQ) tinh béng phén trdm (%), theo cong thire (10):

C =500

mx Vg

MgO =

100 (10)

trong da:

C la ndng di magnesi oxide trong mau do dwoe, tinh bang gam trén 100 mililit (g/100 mL);
m I khbi lvrong mau tirong (eng i thé tich 1y dé xac dinh, tinh bing gam (g):

Vs 14 thé tich cia dung dich m&u dem do, tinh bang mililit (mL).

Chénh l&ch gia tri tuyét ddi cho phép gilra hai két qua xac dinh song song khing lérn hom 0,05 %.
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7.8 Xac dinh ham lwong titani dioxide (Ti0,) bang phwong phap do mau
7.8.1 Nguyén tic

Diantipyrin metan tao vé&i ion titani (IV) trong mdi trérng acid manh phire chit mau vang, cwéng do
mau ty 1& véi nbing do titani trong dung dich. Do dd hip thu quang cla dung dich & burdre song khoang
tir 390,00 nm dén 400,00 nm.

7.8.2 Cach tién hanh
7.8.2.1 Xay dwng dwrirng chudn

Ly 6 binh dinh mire dung tich 100 mL, ding buret I&n egt cho vao mbi binh mdt thé tich dung dich
tigu chudn titani lam viéc (0,04 mg TiO; trong 1 mL) (4.47) theo thire ter sau: 0,00 mL; 2,00 mL; 4,00 mL;
6,00 mL; 8,00 mL; 12,00 mL. Thém 10 mL dung dich acid ascobic 5 % (4.32), tiép 15 mL dung dich HCI
(1 + 1) (4.16), l&c déu, d& yén dung dich cho dén khi dung dich hét mau vang cla sét (dung dich
chuyén sang khéng mau). Thém tiép vao binh 15 mL dung dich diantipyrin metan 2 % (4.34), thém
nirérc cat tévi vach, lac déu.

Sau 1 h, do gia tri dd hép thu quang clia dung dich & buwdre séng tir 390,00 nm dén 400,00 nm, dung
dich so sanh la dung dich méu trdng. Tir lrgng titanium dioxide c6 trong mai binh va gia tri dd hip thu
quang treng (rng xay dung dwréng chuén.

7.8.2.2 Phdn tich mau

Diing pipet bau &y 25 mL dung dich 1 (7.3.2) cho véo binh dinh mirc dung tich 100 mL. Thém 15 mL
dung dich hydro chloride (1 + 1) (4.25), 10 mL dung dich acid ascobic 5 % (4.32), lic déu, dé yén dung
dich cho dén khi dung dich hét mau vang cia sat (dung dich chuyén sang khéng mau). Thém tiép vao
binh 15 mL dung dich diantipyrin metan 2 % (4.34), thém nwdc cat téi vach, l&c déu.

Sau 1 h do dd hép thu quang & burére s6ng e 400 nm dén 420 nm, dung dich so sanh la dung dich
mau tréng, tir gia tri d6 hdp thu quang do dwrge, dura vao dwérng chudn tim duge lrong titani dioxide co
trong 25 mL.

7.8.3 Biéu thi két qua

Ham lwong titani dioxide (TiOs), tinh bang phan tram (%), theo cdng thire (11):

Tio. =™ . 100 1
2
m

trong dé:
my 14 lirgng titani dioxide tim duwoc e dwdng chudn, tinh bang gam (g);

m I lrong mau lay dé xac dinh titani dioxide, tinh bang gam (g).
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Chénh l&ch gia tri tuyét ddi cho phép gitra hai thi nghiém tién hanh song song khéng virgt qua 0,04 %.
7.9  Xac dinh ham lwong dikali oxide (K;0) va dinatri oxide (Na;0)
7.9.1 MNguyén tic

M&u sau khi phan hiy thanh dung dich bdng hén hop hydro fluoride - dihydro sulfat dwoe phun véo
ngon Iira axetylen - khdng khi. Lan lrot do ewéng do vach phd hip thu nguyén tlr tr do clia nguyén i
kali & buére song 768,00 nm va natri & buedre song 589,00 nm dé tir do tinh ra ham Irong nguyén 6
theo phurong phap dwédmg chudn.

7.9.2 Cach tién hanh
7.9.21 Xay deng dwérng chuan

Lay vao 6 binh dinh mire 100 mL l&n ot cac thé tich: 0,00 mL: 2,00 mL: 4,00 mL;: 6,00 mL: 8,00 mL:
10,00 mL dung dich ti&u chuan dikali oxide/dinalri oxide lam viéc. Thém nwdre dén vach mire, lac déu.

BPo db hép thu quang clia cac dung dich chudn vira chudn bi dwrge trén thiét bi hap thu nguyén t véi
ngudn birc xa don sic tai bwde séng 768,00 nm (cho kali) va 589,00 nm (cho natri) va lap dwirng
chuén bac 1 theo hirérng dan cda thiét bi.

7.9.2.2 Phan tich mau

Can khoang 0,25 g mau (6.2) chinh xac dén 0,0001 g vao chén bach kim, tAm wér bang vai giot nurére,
thém ti&p vao chén 0,5 mL dihydro sulfat (1 + 1) (4.26) va4 15 mL hydro fluoride (4.12), lam bay hoi te
tir trén bép dign dén khé.

Thém vao chén tir 8 mL dén 10 mL hydro fluoride (4.13) va lam bay hoi dén kho kigt (khéng con khoi
tréng thoat ra). Lam ngudi chén, thém vao khodng 10 mL dung dich hydro chiloride (1 + 1) (4.25) va dun
néng. Ding nwdre ndng chuyén dinh lweng toan bd dung dich hén hop €6 trong chén vao coc thiy tinh
dung tich 100 mL. Tiép tuc vira thém tir tir tirng giot dung dich amoni hydroxide 25 % (4.19) vira khudy
déu dung dich cho dén khi xudt hién két tha. Cho dwr thém khodng 1 mL dén 2 mL dung dich amoni
hydroxide nira. Bun dung dich dén nhiét dé khodng 70 °C dé dang tu két tia. Lam ngudi dén nhiét dé
phéng réi chuyén toan bd dung dich vao binh dinh mire dung tich 250 mL, thém nuwéc cit dén vach
mire, lac déu.

Loc khé dung dich qua gidy loc khéng tro chay trung binh vao binh tam gidc khé (st dung phéu kha),
thu dwore dung dich 1.

Ding pipet bau lay 10 mL (Vs) dung dich 1 vé&o binh dinh mire lam bing polyethylen, dung tich 100 mL.
Thém nuére cat dén vach mire lac déu, thu duorc dung dich 2. Do db hap thu quang trén thiét bi hap thu
nguyén tir vii ngubn birc xa don sdc tai bude s6ng 768,00 nm (cho kali) va 589,00 nm (cho natri) dua
trén cac duémg chudn vira duoc thigt 1ap.
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7.9.3 Biéu thi két qua

Ham lrong dikali oxide (K0) hay dinatri oxide (Na,0) trong mau, tinh bdng phén trém (%), theo cong
thire (12):

C =250
o

KO (hay Na.O) =
20 (hay z}vaE

100 (12)

trong daé:

C 14 ham lrong K;0 hay Na,O trong dung dich 2 tinh bang miligam trén mililit (mg/mL):
m la khdi lreng mau thi nghiém & Digu (7.9.2), tinh bang gam (g);

Vg la thé tich mu hit dem do tir dung dich 1, tinh béng mL.

Chénh l&ch gia tri tuyét ddi cho phép gitra hai két qua xac dinh song song khang Iém hon 0,04 %.
8 Bao cao thir nghiém

Trong béo céo thir nghiém bao gbm it nhat cac théng tin sau:

a) Vién dan tigu chuan nay;

b) Cac chi tiét cin thiét d& nhan biét mau thir

c) Két qua thir & Didu 7:

d) Céac déc diém bat thuérng ghi nhan trang qua trinh thir:

e) Céc thao tac bat ki duoe thire hign khéng quy dinh trong tiéu chudn nay.
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