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TIEUCHUANQUOCGIA TCVN 8911:2012

Quiing ilmenit — Phwrong phép phan tich héa hoc

limenite ores — Methods of chemical analysis

1 Pham vi ap dyng

Tiéu chudn nay quy dinh phueng phap phan tich héa hoc d8 xac dinh cac thanh phin chi yéu cla
quang ilmenit bao gdm: titan dioxit (TiO2), st(Il) oxit (FeO), sét(lll) oxit (Fe;0,), silic dioxit (SiOy),
phospho pentaoxit (P,Qs), crom(lil) oxit (Cr,0,), vanadi pentaoxit (V.Os), Zirconl dioxit (ZrO.),
nhdm oxit (Al.03). mangan oxit (MnQ), canxi oxit (CaO), magié oxit (MgQ), chi (Pb).

2 Tailidu vidn din

Céc tai lidu vién din sau I3 cAn thidt cho viéc 4p dung tidu chuln nay. D&i véi cac tai lidu vien din
ghi ndm cdng bé thi 4p dyng ban dugc néu. DS véi cac tai lidu vién din khdng ghi nam céng bd
thl 4p dyng phién ban m&i nhat, bao gdm ca cac sira ddi, bd sung (ndu cb).

TCVN 4851 (ISO 3696), Nuéc dung dé phan tich trong phong thl nghiém - Yéu céu kg thuét va
phuwong phép the. ‘

TCVN 7764 (1SO 6353) (cac phin), Thudc thir ding trong phén tich héa hoc.

3 Quy djnh chung

3.1 Cac hda chit, thudc thir dugc sl dyng phadi phi hep véi cac yéu cdu quy dinh trong
TCVN 7764 (ISO 6353), hodic cac héa chit, thubc thir cd cip tinh khidt twong duong.

3.2 Nuwéc dung trong qua trinh phan tich theo TCVN 4851:1989 (ISO°3696:1987) hodc c6 dd
tinh khiét trong duong (sau day goi 1a nuéc).

3.3 Ndng a0 clia dung dich tidu chuln 14y bing gia tri trung binh cdng cda ba két qua xac dinh
song song.
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3.4 Hoéa chét pha lo&ng theo ty 18 thd tich dwgc A3t trong ngodc don. Vi dy HCI (1+3) la
dung dich gdm 1 thd tich HCI @Am d3c véi 3 thé tich nuée.

3.5 M&i chi tidu phan tich dugc tién hanh song song tr&n hai Iwgng can cta miu thi va mét
thi nghiém trdng (bao gdm cac lvgng thubc thir va céch tién hanh nhu trong tidu chuln, nhung
khéng cé mAu thir) @8 hidu chinh két qua.

3.6 Chénh l&ch gitra hai két qud xac dinh song song khdng dugc vuot qua gidi han cho phép
(dwegre quy dinh riéng cho tirng chi tidu), ndu vuret gidi han cho phép phdi tién hanh phan tich lai.

3.7 K&t qua cubi cung Ia trung binh cdng clia hai két qua xac dinh song song.”

3.8 Trong tidu chudn nay, ham lugng céc oxit dugc tinh tir hdm legng cac nguyén té kim loai
turrong (rng.

4 Héa chit, thubc thir

4.1 Nhdm kim loal (Al) c6 @9 tinh khiét 2 99,95 %.
4.2 K&m kim logi (Zn) c6 dd tinh khiét > 99,95 %.
4.3 Titan dioxit (TiO;) tinh khiét phan tich.

4.4 Kali pyrosulfat (K;S;0;).

4.5 Kall cacbonat (K;CO;) khan.

4.6 Natri cacbonat (Na;CO;) khan.

4.7 H3n hep (K.CO;, + Na,CO,) khan (1+1).

4.8 Natri borat Na,B,O; khan (nung Na,B,0;,.10 H,O & nhiét 44 500 °C trong 1 h va d& ngubdi
trong binh hit 4m).

4.9 Amonl sulfat [(NH,).SO,

4.10 Amoni clorua (NH,CI).

4.11 Kall nitrat (KNO,).

4.12 Kali clorua (KCI).

4.13 Kali hydroxit (KOH).

4.14 Natri hydroxit (NaOH).

4.15 Amoni hydroxit NH; (d = 0,906 g/cm’).

4.16 Axit clohydric (HCI) dam dic (d = 1,19 g/cm®), dung dich (1+4), dung dich 1 N.
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4.17 Axit sulfuric (H;SO,) dam d3c (d = 1,84 g/cm®), dung dich (1+20), dung dich 6 N, dung dich 2 N.
4.18 Axit phosphoric (HsPO,) 8am d3c (d = 1,685 glcm®), dung dich 5 N.

4.19 Axit nitric (HNO,) dam dic (d = 1,39 g/cm?), dung dich (1+1), (1+3), dung djch 0,001 N.
4.20 Axit axetic CH;COOH dam dic (d = 1,055 g/cm®).

4.21 Axit flohydric (HF) 8am dic (d = 1,14 g/cm®).

4.22 Amonl axetat (CH;COONH,) dung dich 20 %.

4.23 Amonl nitrat (NH,NOs) dung dich 2 %.

4.24 Amonl persulfat (NH4);S;0,).dung dich 25 %.

4,25 Amonl thioxianat (NH,CNS) dung dich 15 %.

4.26 Bac nitrat (AgNO,) dung dich 1 %.

4.27 Kall hydroxit (KOH), dung djch 25 %.

4.28 Kall xyanua (KCN) dung djch 5 %.

4.29 Natrl carbonat (Na;CO,), dung dich b&o hda.

4,30 Natri sulfit (Na;SO,), dung dich b&o hda.

4.31 Natri florua (NaF), dung djch béo hda.

4,32 Hydroxylamin hydrocloric (NH,OH.HCI) dung dich 20 %.

4.33 Dung djch amonl sét (lll) sulfat NH,Fe(SO.); 0,1 N:

Hoa tan 48,22 g NH,Fe(S0,);.12H;0 trong 200 ml dung dich H;SO, (1+20), thém vai giot
dung dich KMnO, 0,1 N(4.40) d&n khi dung dich c6 mau phét hdng, dun s8i dung dich 10 min,
Iy ra @& ngudi, chuydn vao binh dinh mirc dung tich 1000 ml, thém dung dich H,SO, (1+20) dén
vach mire, Iic ddu.

X&c dinh 86 chudn T va hé sb hiéu chinh ndng @8 F cla dung dich NH.Fe(SO.);

Can 0,2 g TiO, (4.3) (44 dwgc nung & nhiét 9 950 °C trong 1 h, 14y ra d& ngudi trong binh hat &m)
chinh xac @én 0,0002 g vao chén sir dung tich 30 ml, thém tir 4 g dén 5 g (K2S,04), (4.4) trén ddu
rdi phl 1én mit 2 g ntra.

Cho chén vao 18 nung va git & nhiét 9 500 °C trong th&i gian 30 min, sau @6 tang nhiét dd Ién
750 °C va gitr 30 min n(ra, 14y ra 48 ngudi.

Cho chén ¢6 chira mau vao céc thuy tinh dung tich 250 ml 43 c6 s3n 100 ml HCI (1+4), dun nhe
cho tan khéi nung chdy, rira sach chén bang HCI (1+4). Bun sdi dung dich tir 2 min dén 3 min cho
m3u tan hoan toan. B4 ngudi rdi chuydn dung dich vao binh tam gi4c dung tich 500 ml, rira céc
béng HCI (1+4) va chuydn ludn vao binh tam gidc. Thém HCI (1+4) dén thé tich 200 m.
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Bun néng dung dich, thém 3 g nhdm (Al) (4.1) va a8 30 min, thém 20 mi HCI (d = 1,19 g/cm®), dun
cho dén khi dung dich bit diu séi, a4y binh ngn khi ¢é chira dung dich Na,CO, b%o hda (4.29)
|4y ra 1am ngudl nhanh.

Théo binh ng&n khi, th&m 3 ml (NH,CNS) 15 % (4.25) va chuin @4 bAng dung dich NH.Fe(SO,);
0,1 N (4.33) cho @én khi dung dich chuy8n sang mau phét hdng. Ghi thd tich NH.Fe(SO.), tidu tén
trong qué trinh chuln @ (V).

- DY chudn cla dung dich NH,Fe(SQ,), dugc tinh theo céng thirc:

T, . m
TIONHFo(S0, )2 = |/

trong dé
m 1a khéi lvgng TiO,, tinh bing gam.
v 1a thd tich dung dich NH,Fe(S0Q,),, tinh bang mililit.
- Hé sb hiéu chinh ndng 89 dung dich NH,Fe(S0O.), tinh theo céng thirc:

S S—
0,007985 xV

trong @6
m ia khéi legng TiO,, tinh bing gam;
v 14 thé tich dung dich NH,Fe(SO,),, tinh bang mililit;
0,007985 1a hé sé duwong lgng gam cla Fe,0;.

4.34 Dung djch tidu chudn phospho pentaoxit (P.0s)

Can 0,4794g KH,PO, (44 sdy khd & 105 °C @én khéi lwvgng khdng a8i va @8 ngudi trong binh
hat 4m) chinh x4c dén 0,0002 g vao céc thuy tinh dung tich 250 ml. Thém 100 ml nuwéc, khuly
cho tan r8i chuydn vao binh dinh mlrc dung tich 250 ml, thém nwédc dén vach mire, l&c ddu.
Dung dich ndy c6 ndng 4% 1 mg P,Os/ml. Tir dung dich nay pha lo&ng 20 14n dugc dung dich
tidu chuln 1am viéc ndng @4 0,05 mg P,0¢/ml.

4.35 Dung dich tiéu chudn crom(lli) oxit (Cr,Os)

Cén 0,1925 g K;Cr;07 (08 duwoc sAy khd & nhiét dd tir 140 °C dén 150 °C dén khéi lugng
khdng ddi va lam ngudi trong binh hat m) chinh xac dén 0,0002 g, hoa tan trong nuwéc va chuydn
vao binh djnh mirc dung tich 1000 ml, thém nuéde dén vach mirc, Iic ddu thu dwec dung dich
Cr;04 tidu chudn cé ndng @ 0,1 mg Cr;04/ml. Pha lo&ng dung dich trén 10 1An dwgc dung dich
Cr,0; tiéu chudn 1am viéc ndng @9 0,01 mg Cr,0y/ml.
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4.36 Dung djch vanadi tidu chudn (V)

Can 0,1148 g NH,VO, (43 dugc sdy khé & nhidt 4o tir 105 °C @én khéi lrong khéng dbi va
lam ngudi trong binh hit 4m) chinh xéc dén 0,0002 g, hoa tan trong nuréc va chuyén vao binh
dinh mcrc dung tich 500 ml, thém nuéc aén vach mure, Iac déu, dung dich nay c6 ndng @9 0,1 mg V/mi.
Pha loang dung dich tré&n 10 I1An dugc dung dich tidu chudn 1am viéc 0,01 mg V/ml.

4.37 Dung djch EDTA tidu chudn 0,01 M

4.38 Dung djch EDTA tiéu chudn 0,025 M.

4.39 Dung djch khll. dicromat tidu chudn (K,Cr;0;) 0,1 N .
4.40 Dung djch Kall Pemanganat tidu chudn (KMnO,) 0,1N
4.41 Dung djch chi tiéu chudn (Pb)

Can 1,6000 g Pb(NO3), (43 dugc sdy & 105 °C @én khéi legng khdng ddi va 1am ngudi trong binh
hat m @én nhiét 89 phong) chinh xac dén 0,0002 g vao céc dung tich 100 ml hoa tan trong nuéc
a5 c6 s8n 1 ml HNO; (d = 1,39 g/cm®). Chuyén vao binh dinh mirc dung tich 1000 ml, thém nuéc
dén vach murc, l4c ddu thu dugc dung dich chira 1 mg Pb/ml.

Dung dich tidu chudn lam viéc (Pb):

Dung pipet htit chinh xéc 10 ml dung dich 1 mg Pb/ml vao binh dinh mirc dung tich 100 ml. Ding
dung dich HNO, 0,001 N dinh mic 8&n vach mie, l&c d2u, dung dich Iam viéc cé chira
0,1 mg Pb/mi.

4.42 Kém axetat Zn(CH;COO), dung dich 0,025 M

Hoa tan 5,654 g Zn(CH,C00);.2H;0 vao 100 ml nuéc cb sin 2 ml CHsOOH (d=1,055 g/em?),
chuyén vao binh djinh méc dung tich 1000 ml, thém nuwéc dén vach mire, 14c ddu.

X&c dinh hé s hidu chinh ndng @ K cla dung dich k&m axetat Zn(CH,COO); 0,025 M:

Dung pipet hit chinh xdc 20 ml dung dich EDTA tiéu chudn 0,025 M (4.38) vao binh tam giac
dung tich 250 ml, thém 15 ml dung dich d&m pH 5,6 (4.45), thdém nuwéc dén thé tich 100 ml, thém
vai hat chl thj xylenol da cam rdi chudn 89 bdng dung dich Zn(CHsCOO), cho dén khi dung djch
chuyén tir mau vang sang mau hdng. Hé sé hidu chinh ndng 44 dung dich tinh theo céng thirc
sau:

V.
K=-L
Vs
trong a6
Vi 1a thé tich dung dich EDTA 0,025M, tinh bang mililit;
A Ia thé tich dung dich ZN(CHsCOO),, tinh bing miliit.
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4.43 Mudl Mohr (NH,),Fe(S0,).6H,0 dung dich 0,1 N

Hoa tan 39,21 g mudi Mohr (NH,);Fe(S0O,),.6H,0 bing dung dich H,SO, 2 N, chuydn dung djch
vao binh dinh mirc dung tich 1000 ml, thém dung dich H,SO, 2 N @&n vach mic, Iic ddu.
Dung dich mudi Mohr @& &n dinh tr 2 ngay dén 3 ngdy méi s dyng.

Xéc dinh ndng 3 dung dich mudi Mohr (NH,);Fe(S0.).6H,0

Dung pipet Iy chinh xac 20 ml dung dich mudi Mohr vao binh tam gidc dung tich 250 ml, tham
3'ml dung dich HsPO, (d=1,69 g/cm®), thém tir 2 glot @&n 3 giot chi thj natri diphenylamin sulfonat
0,2 % (4.52) rdi chuln.ad bing dung dich K.Cr,0, tidu chudn 0,1 N (4.38) d&n mau tim bén.

N&ng 8% duong Irgng clia dung dich mudi Mohr N, tinh theo céng thirc:

_N,xv,

N, V.
trong @6

N; |2 ndng @8 duong lugng clia dung dich mudi Mohr;

V; 14 thd tich mubi Mohr a4 4y 88 xac dinh, tinh bing mililit;

N; 14 ndng &% duong leeng clia dung dich K;,Cra0;;

V2 1A thd tich cla dung dich KsCr,0;, tinh bing mililit.
4.44 Diphenyl carbazide (C4;H,0ON,) dung dich 0,25 % méi pha: Can 0,25 g Cy:H:,ON, hoa tan
trong 25 ml ethanol, thém nuéc @én 100 ml.
4.45 Dung dich dgm axetat pH =56

Hoa tan 100 g CH3yCOONa khan trong 500 ml nuéc, thém tir tlr khodng 12,4 ml CH,COOH
(d = 1,055 g/lcm®) va theo d&i pH bdng may do @&n khi pH dat 5,6, thém nwédc dén thd tich
1000 ml.

4.46 Dung djch dém pH = 10,2:

Hoa tan 70 g NH.CI (4.10) vao trong nuée, thém 570 ml dung dich NH,OH (d = 0,906 g/cm®), va
thém nwéc dén 1000 mi, khudy ddu.

4.47 Dung djch dém axetat pH tir 5,6 @én 5.8:

Thém tir tir axit axetic CHyCOOH (d = 1,055 g/cm®) vao dung dich CH;COONH, 20 % (4.22) @én
khi pH dat tir 5,6 dén 5,8.

4.48 Dung djch gelatin 1 %.

4.49 Dung djch hig¢n mau natri vonframat (Na,WO,.2H;0): Hoa tan 8,25 g Na,WO,.2H,0 trong
50 ml nuée.

10
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4.50 Dung djch hidn mau amonl molybdat - amoni vanadat

Can 10 g (NH.)sM07024.4H,0 hoa tan trong 100 ml nuéc néng khodng tir 50 °C dén 60 °C, thém
tir tir 2 ml HNO, (d = 1,39 g/ecm®), vira cho vira khudy déu, dung dich nay goi |a dung dich 1.

Can 0,3 g NH,VO; hoa tan trong 50 ml nuéc néng, @& ngudi, thém 50 ml HNOs (1+3), khudy déu,
dung dich nay goi |a dung djch 2.

Tron dung dich 1 vao dung dich 2, khudy d8u, thém 15 ml HNOs (d = 1,39 g/em®), khudy ddu va
bdo quan trong binh mau nau aé s dyng.

4.51 Xylenol da cam 1 %: Trdn 0,1 g xylenol da cam nghidn min v&i 10 g KCI (4.12).

4.52 Chi th| natrl diphenylamin sulfonat (C;,H,,OsNSNa) 0,2 %: Can 0,2 g natri diphenylamin
sulfonat hoa tan trong 100 ml nuée, thém vai giot H,SO0, 2 N.

4.63 Chi thj fluorexon 1 %: 0,1 g chl thj fluorexon nghidn min vé&i 10 g KCI (4.12).

4.54 Chl th| Erlocrom~T den (ETOO) 1 %: 0,1 g chl thi ETOO nghié&n min v&i 10 g KCI (4.12).
4.55 Phenolphthalin 1 % trong ethanol 96°.

4.56 Ethanol 96°.

4.57 Chudn b| dung djch hoan nguyén

Can 10 g TiO, (4.3) vao béat sir cé can dung tich 500 ml, thém 2,5 g (NH,),SO, (4.9) va 25 mi
H.SO, (d = 1,84 g/cm®), khudy ddu. D4t bat sl 1&n bép dién & nhiét dd khodng 200 °C trong
thei gian 2 h va khudy lién tyc dén khi dung dich sét sét thi nglrng khudy, d& thém 2 h nlra. LAy
bat st ra khdi bdp va @& ngudi, dung nudc chuydn vao céc dung tich 500 ml, thém nuéc @én
thd tich 450 ml. Thém vao céc 50 ml H,SO, (d = 1,84 g/cm®?), khudy ddu. Thém 3 g Zn (4.2) va
aé yén tr 2 h dén 3 h, sau @6 loc gan vao binh mau nau dé s dung.

5 Thiét bj, dung cy

S dyng céc thiét bj, dung cy thong thudng trong phdng thir nghiém va céc thiét bj, dung cy sau.
5.1 Ph&u ngan khi.

5.2 Binh kip @idu ché CO..

5.3 Chén s dung tich 30 ml.

§.4 Bét s c6 can dung tich 500 ml.

6.5 Chén niken dung tich 30 ml.

5.8 Chen bach kim dung tich 30 ml.

11
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5.7 Bép dién didu chinh duge nhiét dd.

5.8 Tir sdy didu chinh dugc nhiét 49 & 105 °C, 150 °C.

5.9 May do pH.

5.10 May so mau do dugc do hap thu quang & bude séng 400 nm, 490 nm.
5.11 May cyc phd xoay chidu.

5.12 Can phan tich c6 @$ chinh xac dén 0,0001 g.

5.13 L nung didu chinh &uvc & nhigt @: 500 °C; 750 °C; 950 °C.

6 Chuin b] miu ther

M3u dua dén phdng thi nghigm cé khdi ivgng khéng nhd hon 200 g trén ddu, ding phueong phép
chia tv |4y 50 g. Tiép tyc bdng phuong phap chia tu 1dy 25 g [am m&u phan tich hoa hoc. Phin
con lai bdo quan Iam miu lwu.

Nghién min m&u phan tich dén c& hat 0,064 mm. Siy miu & nhiét 85 105 °C £ 5 °C @én khéi lwgng
khéng &i.

7 Phan tich ham lweng titan dioxit (TIO,)

7.1 Nguyén tic

Phan hiy m3u bdng K,S,0; rdi hda tan miu bdng HCI (1+4), khir Ti(IV) xuéng Ti(lll) bAng nhém
kim loai va chudn @4 bdng dung dich NH,Fe(SO,), véi chi th NH,CNS.

7.2 Céch tién hanh

Can 0,2 g miu (a3 dugc chuln bj nhu & Didu 6) chinh xac dén 0,0002 g vao chén st dung tich
30 ml, thém tir 4 g dén 5 g K;S,0; (4.4) trdn ddu, phi thém 2 g nira. Cho chén vao 18 nung va
giCr & nhigt 49 500 °C trong thé&ri gian 30 min, sau d6 ting nhiét 44 1&n 750 °C va gitr 30 min ntra,
14y ra @& ngudi.

Cho chén cé chira m3u vao cdc thuy tinh dung tich 250 mi da ¢ s3n 100 ml HCI (1+4), dun nhe
cho tan khéi nung chdy, rira sach chén bing HCI (1+4). Bun séi dung djch tir 2 min d&n 3 min cho
m3u tan hoan toan. D& ngudi rdi chuydn dung dich vao binh tam gidc dung tich 500 ml, rira céc
bing HCI (1+4) va chuydn luén vao binh tam gidc. Thém HCI (1+4) @én thé tich 200 ml.

Bun néng dung dich, thém 3 g nhdm (Al)(4.1) va A& 30 min, thém 20 ml HCI (d = 1,19 g/em®), dun
cho dén khi dung dich bét dlu s8i, @3y binh ngan khi cé chira dung dich Na,CO, bao hda (4.29),
14y ra [am ngudl nhanh.

12
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Théo binh ngan khi, thém 3 ml (NH,CNS) 15 % (4.25) va chudn a6 bing dung dich NH.Fe(SO.);
0,1 N (4.33) cho @én khi dung dich chuyén sang mau phét hdng. Ghi thd tich NH,Fe(SO,), tidu tén
trong qua trinh chudn @8 (V).

7.3 Tinh két qua
Ham legng dioxit Titan (TiO,) tinh bing phn tram khéi lugng theo cdng thire sau:

erxlﬂﬂ

TiO, (%) =

trong dé
v 1a thé tich dung djch NH,Fe(SQ,)., tinh b&ng mililit;
T 1a 86 chudn TiO,/NH,Fe(SO.),, tinh bdng gam trén mililit;
G lakhéi lugng miu phan tich, tinh bing gam.
Chénh léch gilra c4c két qua phan tich song song khéng duoc 1én hon 0,5 %.

8 Phdn tich ham lwgng sit(ll) oxit FeO

8.1 Nguydn tic

Hoa tan m3u béng H,SO, cé déng khi CO, chay qua va chudin @ Fe(ll) bing dung dich KMnO,
0,1 N.

8.2 Céch tién hanh

Can 0,3 g m3u (45 dugc chudn b| nhu & DPidu 8) chinh xdc @én 0,0002 g vao céc thuy tinh
dung tich 250 ml, th&m tir 20 mi dén 25 mi nuée, 20 mi H,SO, (d = 1,84 g/cm®), IAc ddu. DAy ndp
kinh adng hd, syc khi CO, va dun trén bdp dién cho dén khi mau tan hét (khi cé khéi tring
bdc 18n). LAy cdc ra khdi bép dign, 1am ngudi nhanh, thém nuéc aén thd tich 100 mi rdi chudn @&
bing dung dich KMnOy, tiéu chuln 0,1 N (4.40) 84n mau phét hdng. Ghi thd tich V tidu tidu tén.

8.3 Tinh két qua
Ham legng sét(ll) oxit (FeO) tinh bing phin tram khéi lvgng theo cdng thirc sau:

Vx71,58x N

Fe0CR) == 1000

x100

trong dé
v la thd tich dung dich KMnO, 0,1 N, tinh bing mililit;
71,85 la dvong lugng gam cla FeO, tinh bidng gam:;
G Ia khéi lwegng m3u phan tich, tinh bAng gam;

13



TCVN 8911:2012

N 13 ndng 49 duong lugng clia dung dich KMnO,.
Chénh l8ch gira cac két qua phan tich song song khéng 1&n hon 0,3 %.

9 Phin tich ham lwgng sét(lll) oxit Fe;0,

9.1 Nguyén tic

Héa tan mau bing H,SO, c6 dang khi CO, chay qua, cho du dung dich hoan nguyén va chudn d¢
lrgng dw bdng dung dich NH.,Fe(SO,)2 véi chi th] NH,CNS.

9.2 Céch tién hanh

Can 0,3 g miu (04 duoc chudn bj nhr & Didu 6) chinh xéc @én 0,0002 g cho vao céc thiy tinh
dung tich 250 ml, thém vao cbc tir 20 ml dén 25 ml nude, 20 ml H,SO, (d = 1,84 g/cm®), Ic ddu.
Day céc bdng ndp kinh ddng hd, syc khi CO; va dun trén bép didn cho dén khi tan hét m3u (khi cé
khéi trng béc 1&n) 1am ngudi nhanh dung dich, thém nudc dén thd tich 100 ml, thém chinh xac tir
5 ml @én 10 ml dung dich hoan nguyén (4.57) (phy thudc vao ham lrgng Fe,O; trong miu),
3 ml NH,CNS 15 %, (4.25) chuln @8 bing dung dich NH,Fe(S0.); (4.33) dén mau phét hdng. Ghi
thé tich V, cla dung dich NH,Fe(SO,), tidu tén.

Thém dung thé tich dung dich hodn nguyén nhu @3 cho & trén vao cbe, dung dung dich
NH,Fe(SO,)2 chuln @3 dén mau phét hdng. Ghi thé tich V; clia dung dich NH,Fe(SO,), tidu tén.

9.3 Tinh todn két qua
Ham lugng sét(l1l) oxit (Fe,0s) tinh bing phin tram khéi legng theo cdng thirc san:
Vo= RIX01x £ X985

Fe,0,0%) = G x1000 100

trong dé
Va 1a thé tich dung dich NH,Fe(SO,); chudn @8 mdu tréng, tinh bang mililit;
Vy Ia thé tich dung dich NH,Fe(SO); chudn d miu thyc, tinh bang mililit;
ff 1a hé sé hiéu chinh cla dung dich NH,Fe(SO.):;
G I& khéi Ivgng m3u phan tich, tinh bidng gam;

79,85 1A duvong lugng gam cla sit(ll) oxit Fe,O,.
Chénh I&ch gitra cac két qua phan tich song song khéng I1én hon 0,3 %.
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10 Phén tich ham lvgng phospho pentaoxit (P;0s)

10.4 Nguy8n tic

Phan hiy m3u bing cach nung véi NaOH & nhiét @4 650 °C, chuydn dung dich v& méi trudng
HNO,, tao phirc véi h8n hgp (NH.)eM0;02.4H,0 va NHNVO, rdi do 48 hip thy quang &
budc séng A= 400 nm.

10.2 Céch.tién hanh

Can 0,3 g mAu (83 dyoc chuldn b nhu & Didu 6) chinh xac dén 0,0002 g vao chén niken, thém 4 g
NaOH (4.14), 0,1 g KNO; (4.11), cho vdo 16 nung va nung & nhidt 4 650 °C trong th&i gian
30 min. LAy chén ra a& ngudi va cho vao cbc thuy tinh dung tich 250 ml 44 c6 sdn 100 ml nuérc,
ait cbe 1&n bép dién dun néng cho tan khdi nung chdy, rira chén bing nuéc. Thém vao cbe 2 ml
ethanol 96° (4.56) va dun sbi 3 min, Iy ra @8 ngudi va chuydn vao binh dinh mirc dung tich
250 ml, thém nuwéc dén vach mire, Idc ddu. Loc dung dich bing gidy loc dinh lugng vao céc khd
sach. Dung dich lgc goi 1a dung dich A.

Dung pipet hit chinh xac tir 10 ml dén 20 ml dung dich A (phy thudc vao ham lugng P05 cb
trong miu) vao binh dinh mirc dung tich 50 ml, thém vai giot phenolphtalein va trung hda bing
HNO, (1+1) @én hét mau hdng. Thém 5 ml HNO; (1+1) va 5 mi dung dich hién mau (4.50), lic déu,
thém nuéc dén vach mire, 1ac ddu. B3 yén 15 min rdi do 46 hép thy quang & budc séng 400 nm,
dung dich so sanh 12 nuéc. Ddng thei tién hanh miu tring.

- Xay dyng dudng chuln:

Dung pipet hit chinh xé4c IAn Iret cic thd tich 0,5 ml, 1,0 ml, 1,5 ml, 2,0 ml dung dich tiéu chuin
cé ndng @8 0,05 mg P,0s/ml (4.34) vao céc binh dinh mrc dung tich 50 ml. Thém nuéc aén
35 ml, thém 5 ml HNO, (1+1) va 5§ ml dung dich hién mau (4.50), 14c ddu. Thém nuéc dén
vach mic, lic ddu. D& yén 15 min rdi do @4 hdp thy quang & budc séng 400 nm. Dung dich
s0 sanh 1a dung dich khéng chira P,Os tidu chuln.

10.3 Tinh két qua _
Ham legng phospho pentaoxit (P;0s) tinh bing phan tram khéi lrgng theo cdng thirc sau:

go,(%)=§x2—§9x100

1
trong 46
m 13 hdm legng P,Os tim thdy trong @b thj, tinh bing gam;
Vi la thé tich dung djch A |4y @& phan tich, tinh bing mililit;
G 1a khéi lvgng mAu 14y 88 phan tich, tinh bdng gam.
Chénh l&ch giCra cc két qua phan tich song song khdng I&n hon 0,02 %.
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11 Phén tich ham lwgng crom(lll) oxit (Crz0s)

11.1 Nguyén téc

Phuwong phép dira trén phé‘n Urng diphenyl carbazide (Cy3H4ON,) vé&i Cr(VI) trong mdi trudng axit
sulfuric tao thanh phirc mau @8 rdi d hap thy quang & buéc séng 490 nm.

11.2 Céch tlén hanh

" Dung pipet hat chinh x&c tir 5 ml @én 10 ml dung dich A (10.2) (phu thudc vao ham lugng Cry04
cé trong mAu) vao binh'dinh mirc dung tich 50 ml. Thém 1 giot dén 2 giot chl thj phenolphtalein
(4.55), dung H2SO, € N trung héa, thém 2 ml nCra. Thém 3 ml dung dich diphenylkarbazid (4.44),
thém nwéc dén vach mire, 1ac ddu. D& yén 5 min rdi do 44 hip thu quang & budc séng 490 nm.
Dung dich so sénh Ia nuéc. Tién hanh phan tich miu tréng.

~ XAay dyng dudng chuln:

Dung pipet hat chinh x&c I1An lugt cac thé tich 0,5 ml, 1,0 mi, 1,5 ml, 2,0 ml dung dich tiéu chuin
c6 ndng @b 0,01 mgCr,0s/ml (4.35) vao céc binh dinh mirc dung tich 50 ml, thém 40 ml H,SO,
0,2 N, 3 ml diphenylkarbazid, thém H,SO, 0,2 N dén vach m(rc, ldc ddu. D& yén 5 min rdi do
d% hép thy quang & buéc séng 490 nm. Dung dich so sanh 12 dung dich khdng chira chit chuin
Cr0,.

11.3 Tinh két qua
Ham lugng crom(lll) oxit (Cr20,) tinh bdng phan tram khéi lwgng theo cdng thire sau:

Cr,0,(%) = -g-xz—;gx 100

)
trong 46

m 1a khéi legng Cr,0, tim thiy & @ thi chuln, tinh bing gam;

Vi 1a thé tich dung dich A |4y phan tich, tinh bang mililit;

G |a khéi Iwgng m3u 14y phan tich, tinh bing gam.
Chénh léch gilra céc két qua phan tich song song khéng dugc 1én hon 0,01 %.

12 Phéan tich ham lwgng vanadl pentaoxit (V205)

12.1 Nguyén tic

Dwra trén phan (rng tao phirc mau vang cda V(V) v&i Na,WO,.2H;0 trong méi treéng axit sulfuric
rdi do @& hép thy quang & buéc sbng 400 nm.
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12.2 Céach tién hanh

Dung pipet hat chinh x4c tir 10 ml dén 20 ml dung djch A (10.2) (phy thudc vao ham luegng V.05
cé trong miu) vao binh dinh mirc dung tich 50 ml, trung héa bdng dung dich H;SO, 6 N vé&i gidy
chl thi pH van nang. Thém 5 ml H,SO, 6 N, 5§ ml dung dich H;PO, 5 N va 2,5 ml dung dich
Na,WO,.2H,0 (4.49). Bun sbi dung dich tir 2 min dén 3 min, 4y ra dd ngudi, thém nuéc dén
vach murc, 1dc ddu. Do 39 hdp thy quang & buéc séng 400 nm.

- X4y dyng duéng chudn:

Dung pipet hit chinh x4c 1&n lwgt céc thd tich 0,5 mi, 1,0 mi, 1,5 ml, 2,0 ml dung dich tiéu chuln
¢6 ndng @d 0,01 mg vanadi/ml (4.51) vao cac binh dinh mic dung tich 50 ml, thém IAn luet 5 mi
H2S0, 6 N, 5 ml dung dich H;PO, § N, 2,5 ml dung dich hién mau (4.49). Dun sdi dung dich tir
2 min dén 3 min, d& ngudi va thém nuéc dén vach muic, Iic ddu. Do @4 hip thy quang &
buwéc séng 400 nm. Dung dich so sénh 13 dung dich khdng chira vanadi.

12.3 Tinh két qua
Ham luong vanadi pentaoxit (V,Os) tinh bang phin tram khéi Ivgng theo cdng thire sau:

V,O,(%)=-g—x23—0xl,784x100

1
trong d6
m 1a khdi lvgng vanadi tim thdy & @3 thi, tinh bAng gam;
1,784 1a h¢ sé chuydn @i V thanh V,0;;
Vi lathd tich dung dich A l4y a8 phan tich, tinh bing mililit.
Chénh l1éch gilra céc két qua phan tich song song khdng dugce Ién hon 0,02 %.

13 Phin tich ham lwgng zirconi dioxit (ZrO;)

13.1 Nguyén tic

Phan hiy miu bdng hdn hep nung chdy K;CO4:Na;CO4:Na,B,O; ti 18 (1+1+1) rdi héa tan miu
bdng HCI 1 N va chulin 9 bing dung dich EDTA tiéu chun v&i chi thj xylenol da cam.

13.2 Céch tién hanh

Can 0,1 g miu (a8 duec chuldn bj nhu & Pidu 6) chinh xac dén 0,0002 g vao chén bach kim, thém tir
4 g dén 5 g hdn hop nung chdy K,COy:Na;CO4:Na,B,O; 1l 18 (1 +1+1), ‘cho vao 16 nung va nung &
nhigt 49 950 °C trong th&i gian 30 min. Ldy chén chira m&u ra a& ngudi va cho vao cbe thuy tinh
dung tich 250 ml ¢6 chira 100 ml dung dich HCI 1 N, dun néng cho tan két tla. Rira chén bach kim
bdng HCI 1 N, @un $6i dung dich tir 2 min d&n 3 min. Chuy8n dung dich vao binh tam gidc thuy tinh
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dung tich 500 ml. Th&m vao binh 10 ml hydroxylamin hydrocloric 20 % (4.32) (néu dung dich khdng hét
mau vang cla FeCly thl them tidp hydroxylaminehydrocloric va dun @én hét mau vang), dun sdi
dung dich 3 min, [4y ra th&m vai hat chl thi xylenol da cam (4.51) va dung dung dich EDTA tiéu chuin
(4.38) @8 chuldn 45 dén mau hdng. Bun tiép 3 min nra rdi lai chudn 4§ @8n mau hdng. Ghi téng
thd tich dung dich EDTA tidu chudn a4 tidu tén a8 chudn 48 (V).

13.3 Tinh két qui
Ham-lwgng zircon bidu thj dudi dang ZrO, tinh bAng phin trim khéi lgng theo cdng thirc sau:

VYxNx12322

100
G x1000

Zr0,(%) =

trong a6
v 1a thé tich dung dich EDTA chuln 49, tinh bang mililit;
G 14 khéi lrgng m3u phén tich, tinh bing gam;
N 14 ndng 44 clia dung dich EDTA;
123,22 |a duvong lvgng gam ZrO,.
Chénh léch gitra céc két quéd phan tich song song khéng ion hon 0,2 %.

14 Phén tich ham legng mangan oxit (MnO)

14.1 Nguyén tic

Phan huy m3u bing h8n hop nung kali hidroxit KOH va KNO;. Dung (NH,)S;04 oxy héa Mn(ll)
thanh Mn(VIl) trong mdi tredng axit c6 AgNO, lam xutc tac, sau 85 chudn a9 Mn(Vil) bing
dung dich mudi Mohr.

14.2 Céch tién hanh

Can 0,5 g miu (44 dugc chudn bj nhir & Bidu 6) chinh x4c dén 0,0002 g vao chén niken, thém 4 g
KOH (4.13) va 0,1 g KNOs (4.11) va nung & nhigt d 650 °C trong 30 min. LAy chén ra 88 ngudi rdi
cho vao cbe dung tich 250 ml ¢6 s3n 100 ml nuwéc va dun 8di cho tan khéi nung chdy, rira sach
chén va dun sdi tlr 2 min dén 3 min.

Thém vai giot Na,SOs bio hoa (4.30), trung hod dung dich bdng H2SO, (1+1) cho dén khi vira tan
két tda, chuydn toan bd dung dich vao binh tam gidc dung tich 500 ml, trang céc bing nuéc.
Thém H,SO, sao cho dung dich ¢6 ndng @8 H;SO, 5 %, thém 12 ml HsPO, (d = 1,69 g/cm®), 5 mi
AgNO; 1 %, (4.26) 20 ml (NH,)2S204 25 % (4.24) méi pha. Dun sbdi dung dich khodng 15 min 48
phan hly hét (NH,);S20s. Ldm ngudi nhanh dung dich rdi chudn dd bing dung dich muéi Mohr
dén mau phét hdng rdi thém vai giot chi thi natridiphenylamin sulfonat (4.52) va chudn 48 dén khi
hét mau tim. Tién hanh phan tich 33ng thei miu tréng.
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14.3 Tinh két qua
Ham lrgng mangan oxit (MnO) tinh bdng phan tram khdi luvgng theo cdng thirc sau:

(V-¥,)x N,x10,99x1,2912 .

100
Gx1000

MnO(%) =

trong a6
v 1a thd tich dung djch Mohr chuin 4% mAu phan tich, tinh bdng mililit;
Ve 1a thé tich dung dich Mohr chuin a6 miu tring, tinh bang mililit;
Ny |2 ndng @8 duong lugng dung dich mudi Mohr;
10,99 14 duong lvgng gam cla Mn;
1,2012 14 hé sb chuyén adi Mn thanh MnO;
G 1a kh&i lvgng m3u phén tich, tinh bdng gam.
Chénh léch gilra cac két qua phan tich song song khéng I1én hon 0,2 %.

15 Phdn tich hiam lvgng nhém oxit (Al204)

15.1 Nguyén tic

Dya trén phdn &ng tao phirc clia nhdm A** véi EDTA & pH = 5,6. Dung dung dich Zn(CH3COO0),
chudn 49 ivgng du EDTA, sau d6 pha hiy phirc nhém véi EDTA bdng NaF va chudn 8§ EDTA
gidi phéng khdi phirc véi nhdm béng Zn(CH,COO0),.

16.2 Céch tién hanh

Dung pipet hit chinh x4c 100 ml dung dich A (10.2) cho vao cbe thuy tinh dung tich 400 ml, thém
20 mi dung djch EDTA 0,025 M (4.38), vai hat chl thj xylenol da cam (4.51) va dung dung dich HCI
(1+1) chinh @én khi dung dich xuét hién mau vang. Thém 15 ml dung dich d&m pH 5,6 (4.45) rdi
dun s8i 3 min, sau d6 1am ngudi nhanh @én nhiét 6 phdng. Thém vai hat chi thj xylenol da cam rdi
chudn @9 bdng dung dich Zn(CH;COO), (4.42) dén khi dung dich chuydn tlr mau vang sang
phét hdng.

Thém 10 ml dung dich NaF b&o hoa (4.31), dun dung dich s6i 3 min, Idy binh ra 1am ngudi nhanh
dén nhiét a4 phdng va dung dung dich Zn(CHy;COO), chudn dd dén mau phét hdng. Ghi thé tich
dung djch Zn(CH,C0OO0), tiéu tén (V).

15.3 Tinh két qui

Ham lwgng nhdm oxit (Al;0;) tinh bing phn trim khéi lrgng theo céng thirc sau:
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ALO,(%) = 100

V x Kx0,0012745 “
m

trong 46

V 14 thd tich Zn(CHsCOO), tidu tn @b chudn d¢ Ivgng EDTA gldi phéng ra tir phirc cla
nhém, tinh bdng mililit.

K 1a hé sé hidu chinh ndng &% dung djch k&m axetat;

m la khéi lrong mas ding @8 chudn a9, tinh bdng gam;

0,0012745 12 khéi lrgng Al;Os trong tng véi 1 ml EDTA 0,025 M.
Chénh I&ch giCra cédc két qua phan tich song song khéng 1&n hon 0,2 %.

16 Phdn tich ham lwgng silic dioxit (S10;)

16.1 Nguyén tic

Phan hiy m3u bing h8n hop (KaCOs + Na,COs) (1+1) Hda tan khéi nung chdy bdng HCI. Cb can
dung dich 2 13n vé&i HCI @8 tach nudc cua axit silicsic, nung két tla axit silicsic & 950 °C va xUr Iy
bAng HF.

16.2 Céch tién hinh

Can 0,5 g miu (43 dugc chudn bj nhu & Pidu 8) chinh xéc dén 0,0002 g vao chén bach kim, thém
tir 4 g a4n 5 g hdn hop nung chdy (K.CO; + Na,COs) (4.7) rdi cho vao 16 nung, nung & nhidt @)
950 °C trong khodng tir 45 min dén 60 min. LAy chén nung ra 48 ngudi, cho vao céc thuy tinh
dung tich 500 mi @3 cé s3n 100 ml HCI (1+1), hoa tan khéi nung chdy, rlra sach chén bing nuéc.
C8 miu trén bép dién @én khd, thém 10 ml HCI (d = 1,18 g/em®), ¢b kho, tién hanh thém mot 1an
nCra. Thém 20 ml HCI (d = 1,19 g/cm®), sau @6 thém tir 5 ml dén 7 ml gelatin 1 % (4.48), thém
100 ml nwéc néng. Bun sbi dung dich 5 min, 1y ra @& ngudi va loc qua gidy loc dinh legng
bang xanh vao binh dinh mirc dung tich 250 ml. Rira két tia 3 IAn bdng HCI 0,5 % néng. Sau @6
rra bing nuée néng @én hét clorua CI'. Dung dich thu dugc trong binh dinh mirc, thém 10 ml HCI
(d = 1,19 g/em®), dinh mirc bdng nuwéc dén vach mee, 14c ddu, goi 1a dung dich B diung dé
xéc dinh ham legng CaO, MgO. Cho gidy loc va két tla vao chén bach kim, than héa trén
bép didn rdi nung & nhiét 44 850 °C trong 2 h, 14y ra a8 ngudi trong binh hit 4m 30 min, can, ghi
khéi lugong m,.

Thém vao chén vai giot nuéc dd thdm wét, 0,5 ml H,SO, (1+1), thém tr 5 mi @én 7 ml HF
(d = 1,14 g/cm®) va cb trén bép dién dén khi c6 khéi tring bdc 1&n. Lai tham tir 3 ml @én 5 m! HF

va cd dén hét khoi trdng béc 1&n. Sau 46 nung trong 18 nung & nhidt & 850 °C trong thei gian
60 min. LAy chén ra a8 ngudi trong binh hit 4m rdi can. Ghi khéi lvgng m;.
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16.3 Tinh két qua
Ham Iwgng silic dioxit (SiOz) tinh bing phin tram khéi legng theo céng thirc sau:

Si0, (%) = l‘%’ﬁlxmo

trong a6
my 13 khéi lugng chén va két tha trerdc khi thém HF, tinh bang gam;
m;  |a khéi lrgng chén va cin sau khi cd Hf—'. tinh bdng gam;
G 1a khdi lvgng mau, tinh bing gam.

Chénh l&ch gitra céc két qua phan tich song song khéng Ién hon 0,2 %.

17 Xéc dinh ham lwvgng canxi oxit (Ca0)

17.1 Nguyén tic

Chuln @9 lvgng canxi bing dung dich EDTA tidu chudn & pH I&n hon 12 v&i chi thi fluorexon sau
khi tach canxl va magié khdi cac nguyén té dnh hudng dung dich trong dung dich nhw Zr, Ti, Al,
Fe ..., & diém tvong dvong dung dich mét mau xanh huynh quang.

17.2 Céch tién hanh

Dung pipet hat chinh xéc 100 ml dung dich B 16.2) vao cbc thuy tinh dung tich 250 ml, thém 2 g
NH,CI (4.10) va dun néng dung dich dén nhiét dd khodng tir 70 °C @én 80 °C. Thém tir tr NH,OH
(d = 0,806 g/cm®) vdo dung dich, vira thém vira khudy dén khi xult hién mii NH,OH. Khudy ddu
va dun ndng dung dich & nhiét 44 khodng tir 70 °C dén 80 °C a8 loal bét NH,OH du.

Loc dung dich qua gidy loc dinh lrgng bang vang vao céc thuy tinh dung tich 250 mi, rira két tda
5 1An dén 6 1An bing dung dich NH,NOs 2 % (4.23) néng dén hét ion CI. D& ngudi dung dich va
dinh mirc dén vach mirc bdng nuéc, 1ac ddu. Dung dich thu dugc 1a dung dich C.

Dung pipet hut chinh x&c 100 ml dung dich C vao cdc thuy tinh dung tich 250 ml, thém 20 ml
dung dich kali hidroxit KOH 25 %, (4.27) khudy d&u, thém tiép 2 ml KCN 5 %, (4.28) vai hat chi thj
fluorexon (4.53), khudy d8u rdi chudn @9 bing dung dich EDTA 0,01 M (4.37) d&n hét mau
huynh quang xanh. Ghi thé tich dung djch EDTA 0.01 M @4 ding 4 chudn @b (V,).

Thye hién ddng thai thi nghiém tring, ghi thd tich dung dich EDTA 0,01 M a4 dung a8 chuln @8
(Vo).

17.3 Tinh két qua

Ham lugng canxi oxit (Ca0) tinh bdng phin trim khéi Ivgng theo céng thirc sau:
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56,077xV x N

Ca0Ch) == 1000

x100

trong @6
N 1a ndng @b chinh xac cla dung dich tiéu chudn EDTA, tinh bing molll;

v 1a thd tich dung dich EDTA tiéu chudn tiéu tén khi chudn @ canxi trong miu,
V= Vy=V,, tinh bAng mililit;

Vi 12 thd tich dung dich EDTA tidu chuln tiéu tén khi chudn @ dung dich miu, tinh bing
mililit;

Vo 12 thd tich dung dich EDTA 0,01 tiéu chudn tidu tén khi chudn 48 miu tring, tinh bing
mililit;

m 1a khéi lvgng miu dung @8 chudn 49, tinh bing gam;

56,077 la duong Igng gam cua canxi oxit, tinh bdng gam.

Chénh 18ch gilra c4c két quid phan tich song song khdng Ién hon 0,1 %.

18 Phén tich ham lwgng magié oxit (MgO)

18.1 Nguyén tic

Chuln d9 tdng ham lugng canxl va magié trong miu bing dung dich tiéu chudn EDTA & pH
khodng 10,2 vé&i chi thj ericcrom=T den (ETOO) sau khi tadch canxi vA magié khdi cac nguyén té
anh hudng nhu 2Zr, Ti, Al, Fe ... X4c dinh ham lvong MgO theo higu 86 thé tich dung dich EDTA
chuén @9 tdng ham lrgng canxi, magié va canxi.

18.2 Céch tién hanh

Dung pipet hat chinh xac 100 ml dung dich C (17.2) vao cbe thuy tinh dung tich 250 ml, thém
20 ml dung dich dém pH= 10,2 (4.46), 2 ml KCN 5 % (4.28) va vai hat chi thj Eriocrom=T den 1 %,
(4.54) khudy adu. Dung dung djch EDTA tiéu chudn 0,01 M (4.37) chudn a3 dén khi dung dich
chuyén tir mau @b tim sang mau xanh nwéc bidn, ghi thd tich EDTA 0,01 M chudn @9 (Va)

Thye hién ddng thai thi nghiém tring, ghi thd tich dung dich EDTA tidu chuin 0,01 M chuin @8
(Vo)

18.3 Tinh két qua
Ham lwong magié oxit (MgO) tinh bing phin tram khéi lvgng theo cdng thirc sau:

40,304 x [V, -—(V-I-V;)]xNx

0
mx1000 0

MgO(%) =
trong @6
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N 1a ndng @8 chinh xac cia dung dich EDTA tiéu chuln, tinh bing mol/;
Vo  lathéd tich dung dich EDTA 0,01 M tiéu tén khi chudn d9 m3u trdng, tinh bang miliit;

v 1a thé tich dung dich EDTA 0,01 M tidu tén khi chudn @& x&c dinh ham lrgng canxi
(theo 17.3), tinh bAng mililit;

V, 1a thé tich dung dich EDTA 0,01 M khi chuln @9 x&c dinh tdng ham lwgng canxi va
magié, tinh bang mililit;

40,304!a duong lvgng gam cua magié oxit, tinh bing gam;
m 1a khéi Itrgng miu dung dé chudn a9, tinh bdng gam.
Chénh l&ch gira cac két quad phan tich song song khéng Ién hon 0,1 %.

19 Phan tich ham lwgng chi (Pb)

19.1 Nguyén tic

Dya trén nguyén tic tach chi (Pb) & dang chi sulfat PbSO, két tia, hda tan két tia bang
dung dich d8m axetat pH tir 5,4 dén 5,8 rdi chuyén vao ndn cyc phd va ghi séng cye phd trong
khodng dién thé -0,4 V dén -0,6 V.

19.2 Céch tién hanh

Can 0,5 g miu (83 dugc chuldn bj nhue & Didu 6) chinh x4dc dén 0,0002 g vao céc thuy tinh
dung tich 250 ml, thdm wét miu bAng nuédc, thém 15 ml HCI (d = 1,19 g/cm®), ddy céc bing ndp
kinh ddng hd, dun sdi tir 5 min dén 10 min, thém 5 ml HNOs (d = 1,39 g/cm®), dun sdi nhe cho
dén khi thé tich dung dich cdn khodng tr 3 ml dén 5 ml, cho tiép 10 ml H,SO, (1+1), dun dén khi
¢6 khéi tréng bdc 1&n, trang thanh céc va dun tiép 2 min dén 3 min. Ldy céc ra aé ngudi, thém
100 mi nwéc va dun sdi dung dich 5 min, 1am ngudi dung dich va & yén 1 h.

Loc dung dich qua gidy loc dinh lvgng bang xanh. Ding dung dich H,SO, (3+100) rira két tia
hai I&n, sau d6 bdng rira bing nwdc 3 1an dén 4 (An.

Chuyén két tia va gidy loc tré lai vao cdc vira két tda, thém 30 ml dung dich dém axetat pH tir
5,6 8én 5,8 (4.47), A4y cdc bang ndp kinh @dng hd, dun nhe dén gin séi trong khodng tir 20 min.
Lam ngudi dung dich, l9c dung dich vao binh dinh mirc dung tich 50 ml, rlra nhidu IAn bing nuéc
néng. Dinh mc bing nwéc dén vach mirc, Iac ddu.

Ding pipet hut chinh xdc 5 ml dung dich loc chuydn vao binh din phan va ghi séng cve phd &
dién théd —0,4 V dén -0,6 V. Do chidu cao cla séng cyc phd (h,).

Thé&m chinh x4c vao binh dién phan 0,1 ml dung dich chi tiéu chudn ndng @4 0,1 mg Pb/ml, l4c
déu va ghi phd séng cyc phd & dién thé -0,4 V dén —0,6 V. Do chidu cao cla sdng cyc phd (hy).
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19.3 Tinh két qua
Ham luwgng chl (Pb) trong mau tinh bang miligam trén kiligam theo cdng thirc sau:

Ph(% _hxVx0,1x50x1000
= = hyxGxY,

trong 46
he 12 chidu cao séng cyc phd clia miu, tinh bing milimet;

ha 1a chidu cao séng cyc phd clia m3u khi th&m dung dich tiéu chuln chi, tinh bing
milimet;

v 1a thd tich dung dich tiéu chuin thém vao binh dién phan, tinh bdng mililit;
Vy 14 thé tich dung dich m3u |4y @& phan tich, tinh bdng mililit;
G 12 khéi lvgng mau cAn dem phan tich, tinh bing gam.

Chénh léch giCra cac két qua phan tich song song khéng lIén hon 5 mg/kg.

20 Béo céo thir nghiém

Béo céo thir nghidm phdi bao gdm It nhit cic thdng tin sau :

- Vién din tiéu chuln nay

- Céc chi tiét cin thiét @& nhan biét m3u thir

- Céc @3c didm bAt thedng ghi nhén trong qué trinh thir

- Céc thao tac bat ky dugc thire hién khdng quy dinh trong tiéu chudn nay.

- Ngay the nghiém.
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