TIEUCHUAN VIETNAM TCVN 6533 : 1949

Vat liéu chiu Ilra alumosilicat — Phuong phap phén tich hoa hoc

Alumosilicate refractories - Methods of chemical analysis

1 Phamviap dung

Tiéu chudn nay quy dinh phuong phap phan tich hod hoc x4c dinh cdc thanh phan chd yéu trong vét liéu
chiu Iifa thude nhom alumosilicat theo TCVN 5441 - 1991. Tiéu chudn nay cing cé thé dp dyung cho dat
sét, cao lanh lam nguyén liéu dé sdn xuat vat liéu chiu IJa.

2 Tiéu chuan trich dan

TCVN 4851 - B9 (1SO 3696:1987)  Nutc ding d& phan tich trong phéng thi nghiém - Yéu céu ky thuat
va phudng phép tho.

TCVN 5441 - 1991 Vit lidu va san pham chiu Ita - Phan loai.

3 Qui dinh chung

3.1 Can dung trong qua trinh phén tich ¢6 dé chinh xac dén 0,000 1 gam.

3.2 Ho4 chit dung trong phan tich cd dd tinh khiét khdng thdp hon “tinh khiét phan tich” (TKPT).
Nudc dung trong qua trinh phan tich theo TCVN 4851 - 89 ( ISO 3696: 1987).

3.3 Ho4 chal pha lodng theo ty 18 thé tich duoc dat trong ngodc don.
Vi du; HG! (1+2), ... 14 dung dich gém 1 thé tich HC| d3m d3c vdi 2 thé tich nudc cét.

3.4 Khi xac dinh dé chudn cla dung dich, hé sé ndng dé (K}, 1y s6 néng dé (k), thi ldy gia tri trung binh
cdng clia ba k&t qua x4c dinh tién hanh song song cho timg phép xac dinh.
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3.5 Céc chitiéu phan tich duge tién hanh trén miu thl chudn bi theo diéu 6.

. 3.6 Viéc xay dung lai dé thi chuin (cho phuong phdp so mau; quang phé hép thu nguyén 1w, ...} tiér
hanh hai thang mé&t 1&n theo cach lam d& néu trong tiéu chudn nay.

3.7 Mdi chi tiéu phéan tich dugc tién hanh song song trén hai lugng can mau thir, mét thi nghiém trénc
(bao gém céc luvgng thudc thir nhu da néu trong tiéu chuan, nhumg khéng c6 mau thi) dé hiéu chint
k&t qua.

3.8 Chénh l&ch gilra hai k&t qua phén tich song song khéng dugc 16n hon gidi han cho phép (duge quy
dinh riéng cho mai phép thir). Néu I6n hon phai tién hanh phén tich [ai.

3.9 Két qua cudi clng la trung binh cdng cua hai két qua phan tich tién hanh song song.

4 Hoa chat, thuédc thiar

4.1 Hoa chat ran, thuée thur

4.1.1 Natri cacbonat {NazCO4), khan.

41.2 Kali cacbonat (KzCQs), khan,

4.1.3 Natri tetraborat (Na;B.O,). khan.

4.1.4 Kali pyrosunphat (K25:0;) hoac kali hydrosunphat (KHSO4).
4.1.5 Canxi cacbonat (CaCQs), ham lwgng khéng nhé hon 99,5%.
4.1.5 Amoni.clarua (NHCI), tinh thé.

417 Hén hop nung chay 1: trén déu natri cacbonat (4.1.1) v&i kali cacbonat (4.1.2) theo ty I&
khdi lugng 1:1, bae quan trong binh nhya kin.

4.1.8 HO6n hop nung chay 2: trdn déu ba phan khdi lugng natri cacbonat (4.1.1) v&i mdt phan khai
lugng natri tetraborat (4.1.3), bdoe quan trong binh nhya kin.

41.8 Chi thj mau fluorexon 1%: ding chay c6i st nghién mijn 0,1 g  chi thi mau fluorexen vdi
10 gam kali clorua (KCI), bdo qudn trong lo thuy tinh mau.
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4.2 Hod chét long, thudc thir

4.2.1 Axit clohydric (HCI) ddm dic, d = 1,19.

422 Dung dich axit clehydric, ndng d8 1N:
Hoa tan 80 mi HCI dam déc (4.2.1) vao nudc, pha Jodng bang nudc thanh 1 000 mi va trdn déu.

L

4.2.3 Axit clohydric, pha foéng (1 + 1).
4.2.4 Axit sunfuric (HoS0,) dam dic, d = 1,84,
4.2.5 Axit sunfuric pha lodng (1 + 1): d& tir ii} axit vao nudc cat.
2.6 Axit nitric (HNOg) dam dic, d = 1,40 -1,42
42,7 Axit tartric (HzC4H4Og) hodc mudi kali (hodc amoni) tartrat: dung dich 10%.
4,2.8 Axit nitric pha lodng {1 + 1).
4,28 Axit flohydric (HF) dam dac, d = 1,12; {38 + 40%).
4.2.10 Axit axetic (CH,COOH) d&m dac, d = 1,05 - 1,06.
4211 Amoni hydroxit (NH.OH) dam dac, d = 0,88 (25%).
4.2.12 Amoni hydroxit pha lodng (1 + 1).

2.13 Dung dich natri hydroxit (NaCH), 30%.
Hoa tan 300 g NaCH ran trong nudc, dé€ ngudi, pha ledng thanh 1 lit, bao qudn trong binh nhya

polyetylen.

4.2.14 Dung dich natri hydroxit, 10 %.

4.2.15 Dung dich kali hydroxit (KOH), 25 %.

4.2.16 l:'img dich che ddu kali xianua (KCN) 5%, bdo quan trong binh nhya polyetylen.
4217 Dung dich axit sunfosalivgic 10% va 20%1.

42.18 Metanol (CH,0H), d = 0,792 hoac etanol (C:HsOH), d = 0,789.
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4.2 18 Dung dich bac nitrat (AgNO3) 0,5%:
Hoatan 2,5g  bac nitrat vae 500 mi nudc di 6 san 5 m! axit nitric dam dac (4.2.7) - Bdo quén tre
binh thuy tinh mau t&i.

4.2.20 Dung dich phenaiphtalein 0,1% - trong rugu etylic.

4.2.21 Dung dich khu:
Hoa tan 25 g axit tartric (HoC4,H,Og) hodc 5 g axit xitric (HaCeHsO7) va 1 g axit ascorbic vao 100

nudc, bao quan trong chai thuy tinh mau. Pha di dung trong 2 - 3 ngay.

4.2.22 Dung dich amoni molipdat 5%: .
Hoa tan 25 g (NH4eM07024.4H:0 vao 200 ml nude dun dm cho tan, (néu duc thi lgc) pha loang thar

500 ml. Bao quan trong binh nhua polyetylen, sau 4 tuén pha dung dich maéi.

4223 Dungdich ddng sunfat 5%:
Hoa tan 5 g CuS04.5H:0 trong 100 ml nudc d& cé s&n 1 ml axit sunfuric (1+1).

4.2.24 Dung dich axit ascorbic (CsHsOg) 5%. Pha dU ding trong vai ngay.

4.2.25 Dung dich diantipyrimetan 2%
Hoa tan 20 g thude thir vae 300 ml nudc da ¢b san 25 ml axit sunfuric dam dac, thém tiép 2 - 3 g ax

ascorbic, pha loang thanh 1 lit. Bao quan trong chai thuy tinh mau,

4.2.26 Dung dich chi thi xylenol da cam 0,19%:

Hoa tan 0,1 g thudc thi trong 100 ml nudc.

4227 Dung dich chi thi eriocrom T den (ETOO) 0,1%:
Hoa tan 0,1 g thubc the trong 100 ml rugu etylic 70%, thém 2 - 3 g hydroxylamin hydrocloric
(NH,OH.HCI). Bdo quan trong chai thuy tinh méu.

4.2.28 Dung dich dém pH 5,5: ;
Hoa tan 100 ml amoni hydroxit ddm dic vao 200 -300 mi nudc, thém ti€p vao dé 100 ml axit acetic dam
_d&c rdi thém nudc thanh 1 lit.

4.2.22 Dung dich dém pH 10,5:
Hoa tan 54 g amoni cloruarua vao 500 ml nude, thém ti€p 350 ml amoni hydroxit dam dac va nudc
"thanh 1 IIt.
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4.2.30 Dung dich tidu chudn g&c - silic Qnn. 4210z = §,4 mg/mi):
Nung chdy 0,2 g silic dioxit tinh khidt (¢4 duge nung & 1 000°C) trong chén bach kim vdi 3 - 4 g hdn hep
nung chay 1 trong 18, & nhiét d8 1 000°C+ 50 °C trong thdi gian 30 - 40 phit.

Chuyén khdi nung chdy vio c8c d4 cd sin 200 ml nudc va 10 ¢ NaOH, dun tdi tan trong. Chuyén dung

dich vao binh dinh mdc 500 mi, thém nwdc tdi vach mic, l&c déu.
Bao guan dung dich trong binh nhua polyetylen.
- Dung dich tiéu chudn lam viéc (SiO, = 0,04 mg/ml):

Lay 25 ml dung dich tiéu chudn gdc vao binh dinh mdc 250 ml, thém nuwdc téi vach mie, lc déu. Dung

dich pha dung trong ngay.

&

4231 Dung dich tiéu chudn géc - st (lll) oxit (FexOq = 0,25 mg/mi):
Hoa tan 0,25 g s&t (111} oxit dd sdy kho & 100°C - 110°C vao cdc da c6 sdn 50 mi axit clohydric (1+1),

dun sdi nhe t&i tan trong.

Chuyén dung dich vao binh dinh mdc 1 000 mi, thém nude tdi vach mie, |ic déu.

- Dung dich tiéu chudn lam viéc (Fe;03 = 0,05 mg/ml)
Lay 50 m| dung dich tiéu chudn gée vae binh dinh mire 250 ml, thém nude cét t&i vach mie, lic déu.

4.2.32 Dung dich tidu chudn gdc - titan dioxit (TiO> = 0,1 mg/mi):
Can 0,300 5 g dikali hexafluorotitan (KeTiFs) dd sdy khé vac chén bach kim, thém tir 10 ml dé&n 15 mi
dung dich axit sunfuric {1+1) 1am bay hai trén bép dén kho, thém tiép 3 ml axit nira, 1am bay hci dén
* 2@ va ngimg bdc khéi trdng. Chuyén céc chdt trong chén bach kim vio cfc thuy tinh bdng dung dich
axit sunfuric 5%, thém vao cdc 5 ml axit sunfuric {1+1) va dun tdi sdi.

Chuyén dung dich vao binh dinh mic 1 000 ml, diing axit sunfuric 5% dinh mic, lic déu.

- Dung dich tiéu chudn 1am viéc (Ti0z = 0,04 mg/mi):
Ly 100 ml dung dich tiéu chudn géc vao binh dinh mic 250 mi, thém axit sunfuric 5% t&i vach mirc,
lac déu.

4233 Oung dich tiéu chudn gdc - natri oxit (NazQ = 0,2 mg/ml):
Hoa tan 0,377 2 g natri clorua (NaCl), da sdy khé @ 100°C - 110°C vae nude, chuyén vao binh dinh mie
1 000 ml, thém nudc tdi vach, lc ddu. Bao quan treng binh bang polyetylen.

- Dung dich tidu chudn 1am viéec (Naz0 = 0,01 mg/mi):
LAy 25 ml dung dich tiéu chudn géc vao binh dinh mirc 500 ml, thém nudc toi vach muc, I4c déu.
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4.2.34 Dung dich tiéu chudn gdc .kah oxit (K20 = 0,2-mg/ml):
Hoa tan 0,216 6 g kali clorua (KC!) d& séy khd & 100°C - 110°C vao nude, chuvén vac binh dinh mic

1 000 ml, thém nudc tdi vach mirc, l&c déu. Bao quan trong binh bang polystylen.

- Dung dich tiéu chu&n lam viéc (K20 = 0,01 mg/ml):
Lay 25 ml dung dich tiéu chudn géc vao binh dinh mie 500 ml, thém nudc t4i vach mic, lic déu.

4.2.35 Dung dich canxi tidéu chuidn 0,01 M:

Can 1,0060 g canxi cacbonat (4.1.5) di say ¢ 130°C trong 2 - 3 gi& vao coc thuy tinh, tAdm wit bis
nude va thém vao cdc 50 ml nude nia. Bay cdc bang mit kinh déng hd, thém tir tir 10 mi axit clohydr
(1+1),-sau khi d& tan hét, dun s6i nhe dung dich 1 - 2 phdt. £& ngudi, chuyén vao binh dinh mu
1 000 ml va thém nudc dén vach, lic déu.

4.2.36 Dung dich tiéu chudn EDTA 0,01 M:

Hoa tan 3,8 - 3,9 g mudi dinatri etylendiamin tetraaxetic axit dihydrat (NasHzCoH1;0sN2.2H0) vao 2C
- 300 ml nude, dun m va khudy dén tan trong. D€ ngudl, pha lodng thanh 1 Iit, khudy déu. Bio qué
trong binh bing polyetylen.

- Xac dinh hé sd néng dd (K;) cua dung dich EDTA 0.01 M pha duoc:

L&y 20 mi hoac 25 ml dung dich canxi 0,07 M (4.2.35) vac céc, thém khoang 100 ml nude, 20 mi dur
dich KOH 25%, 2 ml dung dich KCN 5% va mét it hén hop chi thi fluorexon 1% (4.1.8) - dung dich ¢
mau xanh huynh gquang,

Dat efic 1én trén mot nén mau den, ding dung dich EDTA pha duoc (4.2.36), chuin dé dung dich &¢
khi mau déi tr xanh huynh quang sang héng; ghi thé tich EDTA tiéu thu (V).

Tinh hé 50 néng dd K theo céng thic sau:

Vea
K-| -

Vi
trong do

Vs la thé tich dung dich canxi 0,01 M {4.2.35), tinh bang mililit;
V, l&thé tich dung dich EDTA (4.2.36) tiéu thy, tinh bang mililit.

Tién hanh song song mét thi nghiém tring, voi tat cd cac thudc thd (ngoai trir dung dich canxi tié
chudn) dé hiu chinh két qua.

4.2.37 Dung dich tiéu chudn EDTA 0,025 M:
Hoa tan 9,5 - 9,7 g mudi dinatri etylendiamin tetra acetic axit dihydrat (NazHzC1oH120gN3.2H;0) vao
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200 - 300 ml nude, dun dm va khudy dén tan trong. B4 ngudi, pha lodng thanh 1 Iit, khudy ddu. Bao
quén trong binh bng polyetylen.

- Xac dinh hé sd ndng dd (K;) cua -dun-; dich EDTA 0,025 M pha dugc: ’
L&y 50 ml dung dich canxi 0,01 M (4.2.35) vao céc, thém khoang 100 ml nudc, 20 mi 'dung dich KOH 25%,

2 mi dung dich KCN 5% va mét it han hop chi thi fluorexon 1% - dung dich c6 m&u xanh huynh quang.

Dat cdc én trén mdt nén mau den, ding dung dich EDTA pha dugc (4.2.37), chudn d¢ dung dich dé&n
khi mau ddi tir xanh huynh quang sang hdng; ghi thé tich EDTA tidu thu (Vy').

Tinh hé s& ndng dd K; theo cdng thic sau:

0,4 x Ve
i
- '“'1t

rong 46
0.4 &ty s6 ndng do gilta dung dich canxi (0,01 M) va dung dich EDTA (},025 M);
Vca 12 thé tich dung dich canxi 0,01 M (4.2.35), tinh bang mililit;
Vy' 14 thé tich dung dich EDTA (4.2.37) tiéu thuy, tinh bang mililt.

Tién hanh song song mat thi nghiém trang, véi tat ¢d cac thude thir (ngoai trir dung dich r:-anxi} dé hiégu

chinh két qua.

4.2.38 Dung dich tidu chudn kém axetat 0,025 M:
Hoa tan 5,65 - 5,75 g [Zn{CH,00H)2}.2H20 vao 200 mi nudc d4 cé sdn 2 ml axit acetic ddm dic, dun
dén tan trong. Pha lodng bng nudc thanh 1 Iit, khudy déu. |

- Xac dinh ty s6 néng dd (ks} gitra dung dich EDTA 0,025 M (4.2.37) va dung dich kém acetat 0,025 M:
Lay 20 mi dung dich EDTA 0,025 M (4.2.37) vao ¢dc, thém vao cdc 100 ml nudc va 20 mi dung dich
dém pH 5,5, thém 2 - 3 giot chi thu xylenon da cam {4.2.26). Dung dung dich k&m acetat pha dugc
(4.2.38) chudn d¢ dung dich trong cdc dén khi chuyén mau tir vang sang héng; ghi thé tich dung dich
kém axetat tiéu thu (Vzn).

Tinh ty s6 ndng dd ks theo céng thirc sau:

20
Kj S r———
Vza
trang 6

_ 20 lathé tich dung dich EDTA 0,025 M (4.2.37) |dy dé chudn d&, tinh bang mililit;

Vz, 1& thé tich dung dich kém acetat (4.2.38) tidu thu khi chudn dg, tinh bdng mililit.
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5 Thiét bj dung cy

5.1 Can phan tich, ¢ dd chinh x&c dén 0,000 1 g.

5.2 Lo nung ¢6 bd phén ty ddng diéu chinh nhigt dé; nhiét dé nung dat 1 000 °C + 50°C.
5.3 Chay céi nghién mau bang ma nao.

5.4 Cheén bach kim, dung tich 30-ml va S0 ml.

5.5 May so mau quang dién hoac phd quang ké UV - VIS, c6 kha nang do mat d6 quang (36 hip th
¢ budc séng 1ir 380 -850 nm.

56 May quang phé ngon ilra hodc mdy quang phd hdp thu nguyén i, co trang bi thich hgp dé do ke
va natri.

5.7 Gidy loc dinh lugng khong tro cac loai:
- lpai chay nhanh, dutmg kinh I§ trung binh khodng 20 um;
- loai chdy trung binh, duting kinh 16 trung binh khoang 7 um;

- loai chay cham, duting kinh 16 trung binh khoang 2 um.

6 Chuén bl miu thir

Mau thir dung cho phén tich hod hoc dugc 18y theo cac quy dinh vé 18y va chudn bi miu theo céc tiéu
chudn tuong (ng vé nguyén vat liéu va san pham chiu lua.

Mau thir dua tdi phéng phan tich hod hoc cb khdi lugng khéng it hon BDE} g, kich thutic hat khdng ldn
han 5 mm. '

Trén déu mau thik, ding phuong phép chia tu 18y khodng 100 g, nghién nhd dén | ot hét qua sang
0,20 mm; ding phuong phédp chia tu Iy khoang 50 g, tiép tuc nghién nhd dén lot hét qua sang
0,10 mm. Dung phuong phap chia tv 18y khodng tir 12 - 15 g Iam méu phén tich hod hoc, phén con lai

béo quan lam miu ivu.

Km gia cong méu thir, néu sif dung dung cu bang thép, phai ding nam cham d€ loai st 1an vao miu,
sau db mdi nghién min miu phan tich hod hoc trén ¢fi ma ndo, dén Igt qua sang 0063,

M3u d€ phin tich hod hoc duge sdy & nhidt &6 105 °C+ 5°C, dén khd&i lugng khéng dbi.



TCVN 6533 : 1999

7 Phuong phéap tha
Qud trink phan tich hoé hoc duge tién hanh theo so d8 hinh 1.

7.1 Xéc dinh ham lugng mét khi nung

7.1.1 Nguyén tic
Nung mau thir & nhiét dd 1 000°C +:50°C, tir sy gidm khéi luong tinh ra ham lugng mat khi nung trong

mdu thi.

7.1.2 Cach tién hanh

Can 1 g + 0,05 g chinh xdc d&n 0,0001g miu (chudn bi theo didu 6); chuyén vao chén sir di nung &
nhiét dd 1 000°C £ 50°C dén khdi lugng khdng d8i. Nung chén.cé mau & nhidt dd trén khodng
| - 1,5 gidy, d& ngudi trong binh hat &m ‘dé:n nhiét d& phéng rdi cén. Ldp lai qua trinh nung & nhidt d&
trén trong 15 phat, 1am ngudi va can dén khi dugc khéi lugng khdng ddi.

7.1.3 Tinh két qua
Ham lugng mét khi nung (MKN), tinh bang phan tram, theo cdng thig:

my—m;z
MEKN s — x 100
m

trong dd
my 14 khéi lugng mAu va chén trude khi nung, tinh bang gam;
mgz l& khdi lugng mAu va chén sau khi nung, tinh bang gam;
m 4 khéi lwong mAu can, tinh bang gam.

Chénh léch gida hai két qua xac dinh song song khdng I6n han 0,10 %.

7.2 Phan giadl mau thi

M4u thi duge phan gidi tac thanh dung dich dé phdan tich c&c thanh phén trong miu, theo mét trong céc
phutng phap dudi day:

7.2.1 Phan gidi mu bang hon hop kiém cacbonat
Phuang phép nay ap dung cho mau ¢d ham lugng AlO; khang 1dn hon 45% va mdu nguyén liéu.

Can 0,5000 g mdu thir (diéu 6), chuydn vao chén bach kim d4 cd sdn tir 2 - 3 g hdn hep nung
thdy 1 (4.1.7), tron déu, phii ién trén mat i6p mong hén hop nung chdy nia (khodng 2 mm).



Mau phan tich

l (Didu 6)
|
1.0g 05¢g
i Nung - hén hop 1 ¥ Nung - hén hgp 2
Nung & 1 000°C Hoa 1an?HCHHzBD4 hodc —— = Hoa tan? HCIH.S0, 0,25 g
(?-1] ': 2” L ( '2'2-:' :
e ? Phan gidi bang HF
Nl-ll'!QI 1 Ugil}:f} Cb - khé————— Hoa tan, loc, rira = Tach Bor - C§ khd hoa tan-HCI (7.2.3)
g x(rly -
(7.3.2.1) (e KétiGa = 1‘;
i Dung dich - Loai Fe, Al, Ti
. l
‘;:i Nung-KzS;0;-hoa tan —= Gop chung—-= Dung}d{ch A (500 ml) : Dun‘% (él)ch C
= R
o
i T '
b‘% 25 ml 25 ml= hodc—= 50 ml 25 mi 100 mi 100 mi
4 4 { loai Fe, Al, Ti, ... 1 Pha loéng,
. "
8 510, TiO». s0 MAau J Dung djich B ; Dung djch D
= (7.6) tach Al bang NaCH
(5?‘}3";%;) L mf mi 1 100 lnl }
Bl AT - ﬁJQOa,
52 mau
chudn dd ngug
(7.4.1) | [Fe,0, chuan do cao, CaO+MgO, Egm'l;;.gs] i
' 3 - EDTA - (7.4.2) chudn dé chudn do EDTA : !
- EQTA - (7.7) (?,B} k.0, Naz0 - Do
l l trén thiét bj (7.9)
' Y | . '
MKN 510, Fe.05 Fe.0; TiOq Cal Mg‘D Al 0, K0 MNaz O

Hinh 1 - So d& phén tich
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Nung mdu trong 1 & nhiét & khodng 1 000°C trong théi gian tir 45 - 60 phdt dén tan trong. L8y chén ra
khoi 18, d& ngudi.

Chuyén toan bd cac chdt chia trong chén sang bat st ¢6 miu béng nudc cét nong va axit clohydric
(1 +1), réng ria sach chén baen kim. :

Day bat st biing mat kinh déng hd, thém tistir 20 mi axit clohydric d4m dic vao bat st Sau khi miutan
hét, ngimg sii bot, dung binh tia nubc néng trdng rira thanh bat, mat kinh; thém vao bét sir 1 ml axit
sunturic (1+1), khudy déu.

7.2.2 Phén gidi mdu bang hdn hop kidm cacbonat va natrf borat

Phuong phap nay 4dp dung cho miu cé ham lugng Al,O5 Ién hon 45% hodc méu khdng tan hoan toan
theo phuong phdp qui dinh-trong didu 7.2.1.

Cén 0,500 0 g mdu thy (diéu 6), chuyén vao chén bach kim d& cé sdn tr 2 - 3 g hén hep nung
chdy 2 (4.1.8), trdn déu; phi 18n trén mét I&p mang hdn hop nung chdy nira (khodng 2 mm).

Nung miu trong 1& & nhiét dd khodng 1 000°C trong théi gian tir 20 - 30 phut, dén tan trong. L3y cheén
khéi 18, khi hdn hgp con chdy lang, nghiéng thanh chén va xoay tron nhe chén, dé hdn hop con Idng
bam thanh mot I6p mdng trén thanh chén, d8 ngudi.

Cho chén vao bat sir 38 co sdn 40 mi axit clohydric (1+1), dit nghidng chén bach kim a8 ngam mdiu
trang axit 15 phit, Sun &m dung dich trong bat sit 48 1am tan mdu; sau khi m&u tan hét, ding nudc néng
_ 4 HCI (1+1) rita sach chén bach kim. Thém vao bat si 15 mi axit clohydric dam dic {42 tyvaimi
axit sunfuric (1+1), khudy déu.

7.23 Phan gid mdau bang hdn hop axit flohydric va axit sunfuric
Phuong phap phan giai nay su dung khi phan tich kim loai kidm,

Cén 0,2500 g mAu thi (didu 8), chuyén vao chén bach kim, tdm wit bing vai giot nudc, thém tiép vao
chén 0,5 il axit sunfuric (1+1) va 15 mi axit flohydric (4.2.10), 1am bay hot tir tir trdn bép didn dén kho.

Thém vao chén tir 8 - 10 mi axit flohydric nira va [am bay hai d&n khd kidt, sau khi chén ngimg bdc khoi
trdng. Lam ngudi chén, ding nuéc cét néng va axit clohydric (1+1) chuyén céc chét chira trong chén
bach kim vaoc cSc thuy tinh 150 ml. Thém vao cdc 5 ml axit clohydric (1+1) vaA dun sdi nhe tir

5 - 10 phdt.
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7.3 Xic dinh ham lugng sllic dioxit (S104)

7.3.1 Nguyén tac

C6 can dung dich miu thir dé tach silic ¢ dang khéng tan trong axit vb co; nung két tia & nhidt ¢
1 000 °C = 50 °C, réi xir ly bang dich axit fiohydric d& tach silic & dang ch&t dé bay hoi silic tetrafloru:
xéc dinh duge “lugng silic dioxit chi yéu” cb trong mau thir.

Néu méu dugc nung chay bang hdn hgp nung chay 2, cdn tién hanh loai ion bo bang metanol (hos
etanol) & dang metyl borac (hoac ety! borac), trudc khi tién hanh cé can.

Luong silic con lai trong dung dich duge xac dinh theo phuong phap tric quang; cho hién mau véi amon
molipdat c& mat thét khi, tac ra chit mau xanh silic molipdat, s0 mau ¢ bude sbng tr 800 nm dér
820 nm.

7.3.2 Cach tién hanh
7.3.2.1 Xéc dinh silic dioxit @ dang ché&t khéng tan trong axit { phuong phdp khdi luong)

Lam bay hoi dung dich {7.2.1) trong bt si trén bép cach thuy hodc cach cat, d8n kho. DS v méu
ph&n gidi bang hén hop nung chay 2 (7.2.2), thém vao bét s 20 m! metano! khufly déu rdi dat ién bép
cd, khi mau con sén sat, thém vac bat 5 ml axit clohydric gam dac va 20 ml metano! nira, khudy déu va
¢t dén kho.

Khi céc chit trong bét su gin khd kidt, ding dida thuy tinh dam ndt cic hat mudi mdi tao ra. Sau khi
mau kho, ti€p tyc ¢ mAu thém khoang 1 - 1,5 gitr d8n kho kiét.

Lam ngudi bat su, thém vao dé 15 ml axit clohydric dam dac, dé yén 10 phit. Thém véo bét si 80 ml
nudc dun sbi, khudy cho tan mudi.

Loc dung dich qua gisly loc chay trung binh, nudic loc ria thu vao binh dinh mic 500 mi, ding nudic cat
néng rira sach bat sir va gidy loe, @én hét ion clo trong nude rita (thir bang dung dich AgNC, 0,5 %).

Cho gidy loc c6 két tha vao chén bach kim réi 85t chdy gify loc trén bép dién. Dua chén bach kim vao
ib nung, tang nhiét b dén 1 000 °C = 50 °C, gir m&u & nhiét A& nay khoang tir 1 - 1,5 gid. LAm ngudi
chén bach kim trong binh hat &m va can. Lap lai qua trinh nung & nhiéy A6 trén khodng 15 phat, l&m
ngudi trong binh hit 4m va can &&n khi thu duge khéi iugng khéng di (my). -

TAm ot k&t tia trong chén bang vai giot nude, thém vac chén 5 giot dung dich axit sunfuric HaSO.
{i + 1) v& 10 mi axit flohydric 40 %, 1am bay hoi chat chira trong chén trén bép dién dén khs. Thém tiép
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vao ¢chén tir 3 - 4 mi axit flohydric, lém bay hoi trén bép dién d8n ngimg bdc khdi trdng. Nung chén bach
kim v& cdn & nhiét d& 1 000 °C £ 50 °C trong 30 phit. L&y chén ra d€ ngudi trong binh hit £m dén nhidt
a5 phdng, can dén khdi lugmg khéng déi (my).

Tam wot két tia trong chén bach kim bang vai giot nudc, thém 1iép tr 5 - & giot axit sunfuric (1+1) va
10 mi axit flohydric dam d4c r6i lam bay hoi trén bép dién dén kho. Thém tisp vao chén 10 ml axit
fishydric nira, cho bay hoi trén bép dién d&n kho kiét va ngimg béc khdi tring.

Cho chén vao 10, nung 0 1 000°C + 50°C trong tir 20 - 30 phit, lam ngudi treng binh chéng 4m d8n nhiét
d6 phong va cén. Lap lai qud trinh nung 10 phot, lam ngudi trong binh chéng &m v& can, dén khi thu
dugc khéi lugng khong dai (mg).

Nung can con lai trong chén bach kim vai tir 2 - 3 g kali pyrosunfat (4.1.4) & nhiét d8 750°C + 50°C dén
an trong. '

Lam ngudi chén bach kim va hoa tan Khdi nung chiy trong ¢dc thuy tinh d& co 50 mi nudc cit va 5 ml

axit clohydric (1+1), dun 1&i tan trong; gdp dung dich nay vao dung dich trong binh dinh muc 500 mi,
~thém nuug cit 18 vach mic, lac déu; thu duge “dung dich A", Dung dich nay ding @€ x&c dinh cic
phén silic dicxit con lai trong dung dich, sét, nhém, titan, canxi, magie trong miu.

‘Xac dinh ham iugng silic dioxit hoa tan trong dung dich {theo phuong phap so mau)

25 ml “dung dich A” vao binh dinh muc 100 ml, thém nusc d&n khoang 50 mi va 10 mi dung dich
'amoni molipdat 5% (4.2.22), l&c déu. Sau 20 phit thém vao binh 15 ml axit clohydric (1+1), ldc déu.
‘Sau 10 phut nira thém tiép vac binh 5 mi dung dich khir (4.2.21), thém nugc 16 vach mirc, l&c déu.

( .u khi thém dung dich khif 30 phit, do mé&t d6 quang (hoac ¢6 h&p thy) clia dung dich méu & budc
song tr 800 - 820 nm; dung dich 50 sénh 1A mau trdng. Tir tri 86 mat d6 quang do duge, dua vao db thi
chu#n tim ra jugng silic dioxit cé trong 25 mi dung dich A (m).

Xay dyng 46 th] chufin:

Lﬁy 6 binh dinh mirc 100 mi, cho vao timg binh 14n lugt mét thé tich dung dich tidu chudn lam viée silic
dioxit (Si0; = 0,04 mg/ml) theo thir trsau: 0 ;1 ;2 ;4 ;6 va 7 ml. Thém nwdc cit vao timg binh dén
thoang 50°'ml, nhé mdt giot phenolphtalein 0,1% v ding axit clohydric {1+1) nhd giot d&n mat mau
16ng, thém dir 2 mi axit nfra. Thém tiép vao binh 10 mi amoni moiipd&l 5% (4.2.22), l&c déu, 1iép tuc lap
Ihi thac t4c trén. |

Ur ham lugng SiQ; trong timg binh va gi4 tri mat dd quang tuong (mg, xay dung dé thj chuin.

013 Tinh i Aaua
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Ham lugng silic dioxit (Si0;) 1inh bing phén tram, theo cng thirc:

my-msz+ 20 my

Si0Oz = x 100
m

trong dd
m, 1akhdi lugng chén bach kim va két tla trudc khi x( Iy bang axit flshydric (7.3.2.1), tinh bﬁng gam;

m, 1A kh;!i lugng chén bach kim va két tda sau khi x( If bing axit flohydric {7.3.2.1), tinh bing gam;

m; & khdi lugng silic dioxit cbn lai trong 25 mi *dung dich A - tim dugc trén dd thi chudn (7.3.2.2},
tinh bang gam; '

m 13 khéilvgng mau cdn#tinh bang gam.

Chénh léch cho phap gita hai k&t qua xac dinh song song khdng Ién hon 0,40 %.

7.4 Xdc dinh ham lugng sét (111) oxit (Fe;03)

_;:_ 3

.
5
A 4
R
bR
3
.

7.4.1 X&c dinh ham lugng st (IIl) oxit theo phuoung phap so mau

Phuong phép nay &p dung khi ham lugng FezO3 nho han 2,0%

7.4.1.1 Nguyén tic | B
Trong mdi truting kidm ameniac, ion sét () tao véi thudc thd axit sunfosalixflic mét phie chdt mau
vang; cudng dd mau ty & véi ndng dd sat ¢d trong dung dich. ©o mit dd quang cla dung dich & butr

séng _ khodng tir 420 - 430 nm.

7.41.2 Céach tign hanh
Ldy 25 ml “dung dich A" v&o binh dinh mdc 100 mi, thém nwdc d&n khoang 50 mi, thém ti&p 5 mi dung
dich amoni tartrat 10% (4.2.7) va 20 ml dung dich axit sunfosalixilic 20 % (4.2.17). \Vira |4c déu binh via
nhé gigt amoni hydroxit dam dac dén khi dung dich xudt hién mau vang, cho dur tir 3 - 4 ml amoni
hydroxit nita, thém nudc téi vach mag, 1ac ddu. &
Do mat d& quang ctia dung dich miu & bude sdng tir 420 - 430 nm, dung dich so sdnh 14 dung dicn wid
tring. Tir tri 56 mat d& quang do duge, dya véo db thi chudn tim ra lugng sét oxit ¢ trong 25 mi dung
dich A (m)
Xay dyng 48 th| chudn:

. Ldy & binh dinh mac 100 mi, I4n lugt thém vae mai binh mét théd tich dung dich tidu chudn lam viéc
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sét oxit (Fez0s = 0,05 mg/ml) theo thirtrsau: 0,1, 2, 4, 8 va 10 ml, thém nudc cAt dén khodng 50 ml,
thém tiép 5 ml dung dich amaoni tartrat 10%, tigp tuc thue hién thao tac trén.

Tirham hrgng sat oxit trong mdi binh va trj 56 mat dd quang tutng (ng xay dung d thi chuin.

7.41.2 Tinh két qua
Mam luong st (111) oxit (FesOas) tinh bang phén tram, theo céng thire:

m

Fe:05 = x 100

my;
trong do
m  lakhdl luong st oxit tim duoc tir d6 thi chudn, tinh bang gam;

m, laknéi luong mau co trong 25 ml “dung dich A" ldy dem xac dinh sdt, tinh bang gam.

Chénh léch cho phép gilra hai két qua xac dinh song song khang lan hon 0,10 %.

7.4.2 X&c dinh ham luong sét oxit theo phuong phép chudn dé phic chat.
Phuong phéap ndy dp dung khi ham luong Fez0O4 1dn hon 1,5%.

7.4.21 Nguyén tac
Chudin d6 ion sat (II) bang dung dich EDTA & moi tridng pH khodng 1,5 vai chi thi mau fa axit
sunfosalisilic, két thuc chuan d6 khi dung dich mat mau tim do.

7.4.2.2 Gachtién hanh i
L&y 50 ml “dung dich A" vao cdc thuy tinh, thém vao dd 60 m! nudc va tr 2 - 3 ml dung dich axit
sunfosalilic 10% (4.2.17); ding amoni hydroxit (1+1) diéu chinh dung dich dén chuyén mau 1ir dd sang

ang. Thém vae céc 10 mi dung dié:h axit clohydric 1 M (4.2.2), dun ndng dung dich dén khoang 70°C. .

Chudn d5 tir wr dung dich khi ¢3n néng bang EDTA 0,01 M dén khi dung dich m&t mau tim dd, ghi thé
tish EDTA tidu thy (V). ’ '

7.42.3 Tinh két qua
Ham lurng sét (111} oxit (Fe;0a) tinh bang phan tram, theo cong thir:

00007985 x K, x V

Fe,05 = x 100
m:q d

trong do
0,000 798 5 14 khéi lugng Fe.Ostuong tmg véi 1 ml dung dich EDTA 0,01 M, tinh bang gam:;
'K, lahéséndng dd EDTA 0,01 M (4.2.36);
YV lathé tich dung dich EDTA 0,01 M tiéu thy khi chudn &8, tinh bang mililit;
me 1 khéi lugng mAu cé trong 50 ml “dung dich A" idy dem x&c dinh st oxit, tinh bang gam.
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Chénh léch cho phép gilra hai kdt rua x4c dinh song song khéng lon han 0,20 %,

7.5 Xac dinh ham lugng nhém oxit (Al;04)

7.53.1 Msuydn tic

Tach nhom khdi cac thanh phdn khéc bang kiém manh. Tao phic gida nhém vdi EDTA du & pH 5,5;
chudn d8 lugng du EDTA bing dung dich kdm acetat thea chi thi xylenon da cam. tir d6 tinh ra ham
lrgng nhadm oxit.

7.5.2 Cach tién hanh
Thém tir tir 100 ml “dung dich A" vaoc c6c di chira san 30 mi dung dich natri hydroxit 30% va 1 g natri
cacbonat (4.1.1), khudy déu. Dun séi dung dich 5 phut, 1am ngudi, chuyén vao binh dinh mic 250 ml.
thém nude 1@ vach mugc, 13c déu. Loc dung dich qua gidy loc chay nhanh khé, phéu khé, vao binh nén
khe: “dung dich loc™ nay ding d& x4c dinh nham,
LAy 100 mi dung dich lgc vao cdc, thém tidp vao cée:

= 25 ml dung dich EDTA 0,025 M (4.2.37} khi ham luang AleO4 = 45%,;

— 40 ml dung dich EDTA 0,025 M (4.2.37) khi ham iugng AlzOs > 45%.

Thém tiép vac ¢8c1 giot chi thi phenolphtalein 0,1%, dung axit clohydric (1+1) va natri hydroxit 10%
didu chinh dung dich dén hét mau hdng. Thém vac cdc tir 20 - 25 ml dung dich dém pH 5,5 va dun séi
.dung dich 1r 3 - 5 phit.

L&y céc khdi bép dun, dé ngudi, thém vao cdc vai gigt chi thi xylenon da cam, chudn d8 dung dich trong
cdc bang dung dich kém acetat 0,025 M {4.2.38), dén khi dung dich chuyén tir mau vang sang hdng; ghi
thé tich dung dich k&m acetat tiéu thu (Vz,).

7.5.3 Tinh két qua
Ham lugng axit nhdm (AlzOa) tinh bang phdn tram, theo céng thie:

0,001 2745 . Ko . (V =Ky.Vzn) j
AloQq = X 100
My

trang de
0.001 2745 1a s6 gam nhom oxit tuong ing véi 1 ml EDTA 0,025 M;
Kz la hésd néng dd dung dich EDTA 0,025 M (4.2.37);
V 1 thé tich dung dich EDTA 0,025 M (4.2.37) da |4y dé& tao phic v6i nhém, tinh bang mililit;

ks Aty s8 néng da gita dung dich Zn{CHaGOO)» 0,025 M va dung dich EDTA 0,025M;
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7.63 Tinhkétqua

Ham lugng titan dioxit (TiO;) tinh bang phén tram, theo cdng thic:

m
x 100

TizD =
MM
trong dé
m 14 lugng titan dioxit tim duge tir dd thi chudn, tinh bdng gam;

m, la khdi lugng mau cé trong 25 mi “dung dich A" &y dem x4c dinh titan, tinh bing gam.

Chénh léch cho phép gilra hai két qua xac dinh song song khang kén hon 0,10 %.

7.7 Xac dinh ham lugng canxi oxit {(CaQ)

7.7.1 Nguyén tic

Loai s4t, nhém, titan, ... khdi dung dich chia canxi vA magie bang amoni hydroxyt; chudn d8 luong
canxi bng EDTA theo chi thi fluorexon trong mai truding Kiém cla kali hydroxit,

7.7.2 Cach tién hanh

Lay 100 mi “dung dich A" vao cdc, thém khoang 2 g ameni ¢lorua {4.1.6), dun néng dung dich dén
70 - 80 °C, nhd giot dung dich amoni hydroxit (1+1) dén khi bat du zust hién két tda hydroxit, cho du i

1 - 2 giot n{ra.

Bun ndng dung dich & nhiét dd trén khoang tir 10 - 15 phit. Loc dung dich gqua gidy loc chay nhanh viao
binh dinh mic 250 mi, ria két tia va cdc bang dung dich amoni nitrat (MH NQa) 2% ndng tir 3 - 4 Idn,
sau dé rira bang nude cdt nong dén hét ion clorua trong nude rira; thém nude téi vach mire, 1ac déu,
dugc “dung dich B” dung d& x4c dinh canxi va magie.

Lay 100 mi “dung dich B™ vao cdc, thém 20 ml dung dich kali hydroxit 25 %, 2 mi dung dich kali xianua
3 % va mjt it hén hgp chi thi fluorexon 1 % (4.1.9), dung dich 66 mauy vang xanh huynh quang. Dat cdc
trén mét nén mau den, dung dung dich EDTA 0,01 M (4.2.36) chudn dd dung dich trong céc dén khi
dung dich chuyén mau tir xanh huynh guang sang héng; ghi thé tich EDTA tidu thu (V).

7.7.3 Tinh két qud

Ham lugng canxi oxit (CaO) tinh bang phédn trim, theo cdng thirc:

20
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D,00056 x Ky % V4
Cal = x 100
My

trong do
0,000 56 la khéi lugng canxi oxit tuong tng véi 1 mi dung dich EDTA 0,01 M, tinh bang gam;
K, la hé s6 néng db dung dich EDTA 0,01 M (4.2.36);
V. la thé tich dung dich EDTA 0,01 M tiéu thu dé chuan d8 lugng canxi, tinh bang mililit;
m, la khéilugng mau cé trong 100 m! “dung dich B" |8y dem xac dinh canxi, tinh bang gam.

Chénh léch cho phép gidra hai két qua xac dinh song song khéng ldn hon 0,20 %.

7.8 Xac dinh ham lugng maglé oxit (MgO)

7.8.1 Nguyén tic

Xac dinh téng ham luong canxi va magié oxit trong “dung dich B™ bang EDTA & pH 10,5 theo chi th
mau eriocrom T den (ET00), tinh luong magie tir hiéu s& luong EDTA da tiéu thu dé chudn d6 tong

luong canxi - magie va chi riéng lugng canxi.

7.8.2 Céch tién hanh
Lay 100 ml ~dung dich B” vao cdc, thém 20 mi dung dich dém pH 10,5, 2 ml dung dich kali xianua 5 %
va vai giot dung dich chi thi mau eriocrom T den 1 % (4.2.27).

Chuén d6 dung dich bang dung dich EDTA 0.01 M. dén khi mau chuyén tir tim dé sang xanh nudc bién,
ghi thé tich EDTA tiéu thu (V3).

7.8.3 Tinh két qua
Ham luong magié oxit (MgO}) tinh bang phén tram, theo cong thic: -

0,000 403 x K; x (Va2-Vy) :
MgO = x 100
My

trong dé
0.000 403 | khéi lugng magié oxit tuong (mg véi 1 mi dung dich EDTA 0.01 M, tinh béng gam;
Ki 1a h& néng g6 dung dich EDTA 0,01 M (4.2.36);
V [a thé tich dung dich EDTA 0,01 M tiéu thy dé chudn dd téng luong canxi va magie, tinh bang mililit;
Vy lathé tich dung dich tiéu chudn EDTA 0,01 M tiéu thy d& chuan d¢ riéng lugng canxi (7.7.2), tinh
béng mililit; :
m, |3 khailvong mau cé trong 100 mi “dung dich B" ldy dé xac dinh magié, tinh bang gam.
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Chénh 1éch cho phép gilra hai két qua xac dinh song song khéng Ién hon 0.20 %.

7.9 Xéc dinh ham lugng kall oxit (K;O) va natri oxit (Na;0)

7.9.1 Nguyén tac
Hoa tan mdu thir thanh dung dich va loai bét cac nguyén 16 cdn rd (sdt, nham, titan, ...) bdng céch ké
tGa trong moi truting kiém amoniac, thu I8y dung dich lgc. Xéec dinh ham lugng cdc oxit kim loai kiém c¢
trong dung dich lgc bang mét trong hai loai thidt bi sau:
- quang phé hdp thy nguyén tir véi céc ngudn bic xa don sdc (ng véi budc séng 766.5 nm (chc
kali) va 589,0 nm (cho natri);
~ quang phd ngon lira véi cac kinh loc sdng (ma vdi budc song 768 nm (cho kali) va bude séng
589 nm (cho natri).

'?.9.2 Cé4ch tidn-hanh

Bun dung dich mau thd duge phan gidi bang axit flohydric (7.2.3) dén khodng 70°C; nhd gigt amoni
hydroxit (1+1) dén xudt hién két tla, cho du tr 1 gigt dén 2 giot amoni hydroxit nira, dun dung dich
1éi sai.

Loc dung dich khi con ndng qua gidy loc chay nhanh vao binh dinh mic 250 ml, ding nudc cat rua sach
coc va két tua dé&n hét ion clo trong nude rira (thir bang dung dich bac nitrat 0,5%); d& ngudi, thém nude
tdi vach mue, 14c déu thu duge “dung dich C”.

Ldy 25 ml “dung dich C” vao binh dinh mdc 250 mi, thém nudc 16i vach mdc, 1&¢ déu; thu duge dung
dich pha loang 10 1dn: “dung dich D",

1 mi dung dich D chira: 0,000 1 g mau (0,1 mg/ml).

Thuc hién thao tdc do kali trong “dung dich D™ trén may quang phd ngon Iira (hodc mdy quang phd hdp
thu nguyén ti) theo ding hudng dan s dung cua nha san xudt thiét bi, ding dung dich mau trang lam
dung dich so sanh. Ghi lai gi& tri do duge (tri 56 dién ké hodc dd hdp thy, ...). Dua vao db thj chudn tim
ra néng dé KzO trong dung dich miu thir (Cp).

Xay dyng dé thj chudn
L3y 6 binh dinh mdc 100 ml, 1En luet thém mot thé tich dung dich tiéu chudn kali oxit 1am viéc
(K20 = 0,01 mg/ml) theo thirtwr sau: 0 ;2 ;5; 10 ; 15 va 20 ml , thém nudc ¢at 16 vach mie va lac déu.
Ndng d8 kali oxit trong cac binh nay In luct 1a:  0,0000; 0,0002 ; 0,0005; 0,0010,; 0,0015; 0,0020

mg/ml.

Thue hién thao tac do kali trong timg binh trén mdy quang phé ngen Iira (hodc may quang phd hap thy
nguyén tU) nhu di thuc hién ¢ phdn trén, ding dung dich trong binh khéng chira kali l1am dung dich so
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sanh. Ghi lai gi4 trj do (tri s6 dién k& hodc d& hép thy; ...) cla timg binh. Tir néng 4 kali oxit trong méi
binh va gid tri do dugc trén may tuang mg, xay ding d6 thi chuan.

--Tién hanh tuong tu dé phan tich natri oxit tir “dung dich D™ va xay dung duting chuin dé xac dinh ham
luong natri oxit. _

7.9.3 Tinh két qua
Ham lueng kali oxit (Kz0) hoac natri oxit (Naz0) trong mau, tinh bang phan trém, theo céng thirc:

Cm

K20 (hodc Nay0O) = x 100

c
trong dé
C landng @6 mau thir trong “dung dich D" dem do trén may, tinh bang mg/mi;
Cn l& néng do kali oxit (hodc natri oxit) tim duge trén duting chudn, tinh bang mg/mi,

Chénh léch cho phép gilra hai két qua xac dinh song song, khéng Idn hon 0,10%.
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