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TIEU CHUAN NGANH TCN 91 : 2005

QUANG MANGAN
PHUONG PHAP PHAN TICH HOA HOC
Manganese ores — Methods of chemical analysis

1. Pham vi ap dung

Tiéu chuan nay quy dinh phuong phap phan tich héa hoc dé
xac dinh cac thanh phan chu yéu trong quiang mangan bao gém
céc chi tieu: Mn téng s6, mangan dioxit (MnO,), sat (III) oxit
(Fe,0,), silic dioxit (S10,), lvu luynh (S).
2. Tiéu chuan trich dan

TCVN 4851-1989 (ISO 3696-87). Nudc ding dé phan tich
trong phong thi nghiém. Yéu cau k§ thuat va phuong phép thir.
3. Qui dinh chung

3.1 Hoa chat dung trong phan tich phai ¢6 do tinh khiét
khong thap hon tinh khiét phan tich.

3.2 Nudc dung trong cac phép thir theo TCVN 4851 — 1989
(ISO 3696 — 1987) hoac ¢6 do tinh khiét tuwong duong.

3.3 Nong do cua dung dich tiéu chuan 14y bang gia tri trung
binh cong cua ba két qua xac dinh song song.

3.4 Hoa chat pha loang theo ti 1& thé tich dugc dat trong
ngoic don, vi du HCI (1:2) 13 dung dich gém moét thé tich HCI va
hai thé tich nuéc.

3.5 Moi chi tiéu phan tich dugc ti€n hanh song song hai

luong can mau phan tich va mot thi nghiém trang (bao gém cac
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luong thuéc thir nhu néu trong tiéu chuan nhung khong c6 mau
phan tich dé hiéu chinh két qua).

3.6 Chénh léch gitta hai két qua xac dinh song song phai
nam trong gidi han cho phép ghi trong tiéu chudn. Néu ndm
ngoai gidi han cho phép ghi trong tiéu chudn thi phai phan tich
lai.

3.7 Keét qua cudi cung la trung binh cong cua hai két qua xac
dinh song song.

3.8 Trong tiéu chuin nay, ham luong céc oxit dugc tinh tir
ham lugng cac nguyén té kim loai tuong Ung.

4. Chuan bi mau

MAu trung binh dua dén phong thi nghiém c6 khéi lugng
khong nho hon 200g véi kich thudc <3mm, tron déu, diung
phuong phép chia tur 1dy 100g nghién nho qua sang 0,2mm. Tron
déu, diung phuong phdp chia tu 1ay 50g, tiép tuc nghién nho qua
sang 0,1lmm. Bang phuong phdp chia tu 1dy 25g 1am méu phan
tich hoa hoc. Phan con lai bao quan lam mau luu.

Nghién min mau phan tich dén ¢& hat 0,064mm. Sdy mau &
nhiét d6 105 + 5°C dén khéi luong khong déi.
5. Phan tich ham luong mangan tong s6 (Phuong phap

chuin do mudi Morh)

5.1. Nguyén tac
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Hoa tan mau bang hén hop HNO, (1:1), H;PO, (1:1) va
H,SO, (d=1,84g/cm®). Oxi hod Mn?* dén Mn'* trong moi trudng
axit sulfuric bing amonipesulfat (NH,),S,0y, sau d6 chudn do
bing dung dich musi Morh (NH,),Fe(SO,), véi chi thi natri
diphenylamin sulfonat.

5.2. Hoa chat va dung cu
5.2.1. Hoa chat

- Axit mitrie (HNO;) (1:1).

- Axit photphoric (H;PO,) (d = 1,69 gfcm?), dung dich (1:1).

- Axit sulfuric (H,SO,) (d = 1,84 g/cm®), dung dich 2N.

- Natri florua (NaF).

- Amonipesulfat (NH,),S,0), dung dich 25%.

- Dung dich tiéu chuan kalibicromat (K,Cr,Oz) 0,1N.

- Dung dich bac nitrat (AgNO;) 1%.

- Dung dich chi thi natri diphenyl sulfonat 0,2%: Hoa tan
0,2g natri diphenyl sulfonat trong 100 ml nudc, thém vai
giot H,SO, 2N.

- Dung dich mu6i Morh 0,1N:

Can 39,21g mudi Morh (NH,),Fe(S0,),.6H,0 hoa tan trong
dung dich H,SO, 2N, chuyén vao binh dinh micodung tich
1000ml, thém dung dich H,SO, 2N dén vach dinh mifc, lac déu.

Xéc dinh néng d6 dung dich mudi Morh: Dung pipet hit

chinh xac 25ml dung dich muéi Morh vao binh tam gidc thuy
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tinh dung tich 250ml, thém vao dung dich 3ml H,PO, (d = 1,69
g/cm?®), 2-3 giot chi thi natri diphenyl sulfonat va chuin do bang
dung d';ch_:tiéu chuan kalibicromat K,Cr,0; 0,IN dén khi dung
dich ;;uz’i't hién mau tim bén. '
Néng.dg__dtrml_g luong dung dich mudi Morh tinh theo cong
thire S;il.li
Trong dé:
V, — la-thé tich dung dich kali bicromat K,Cr,O, 0,1N, tinh
bangag!
V — la:thé tich dung dich muéi Morh, tinh bang ml.
N, —1a:n6ng d6 duong lugng ctia dung dich kali bicromat
K,Cr,Qy.
5.2.72. Dung cu
Cén phan tich cé do chinh xdc dén 0,0001g.
Binh tam giac thay tinh dung tich 500ml.
Pipet.thuy tinh dung tich 25ml, 10ml.
Buret thuy tinh dung tich 25mi.
53. Tién hanh phan tich
Can‘ khoang 0,1gam méu (da dugc chuan bi nhu & muc 4)
chinh x4c dén 0,0002g vao binh tam gidc thuy tinh dung tich

500ml, thém 5ml HNO;, (1:1), 10ml H,PO, (1:1), Sml H,SO, (d =
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1,84 g/cm?). Dun soi dung dich 5 phut, thém vao dung dich 2g
NaF va ti€p tuc dun dén khi c¢6 khéi SO, béce lén day dac. Lay
binh ra dé ngudi, thém vao 120ml nuéc, 4ml H,PO, (d= 1,69
g/cm?), 3ml bac nitrat AgNO,;1%, 20ml amonipesulfat 25% va
dun nhe dén soi, dun ti€p khoang 15 phiit nita dé phan huy hét
amoni pesulfat.

LAy binh ra dé ngudi va chuan do bang dung dich mudi
Morh 0,IN dén mau hong nhat, thém 3 giot chi thi natri
diphenylamin sulfonat va chuan do dén hét mau tim. Ghi thé tich
dung dich mudi Morh tiéu ton dé chuan do (V).

Thyc hién dong thoi mau trang. Ghi thé tich dung dich musi
Morh dim{g-'dé chuan d6 mau tring (V,).

5.4. Tinh két qua
Ham luong mangan téng s6 tinh bang phan trim theo cong thic
sau:

(V-V,)x Nx10,99
G x 1000

x 100

Mn(%) =

Trong do :
V — la thé tich dung dich muéi Morh 0,IN tiéu ton khi
chuin do mau phan tich, tinh bang ml.
V, — la thé tich dung dich muéi Morh 0,IN tiéu tén khi
chuin do mau trang, tinh bang inl.

G — 1a khoi luvong mau phén tich, tinh bang g.
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N — la néng d6 dung dich mudi Morh.
10,99 — la duong luong gam cuia mangan.
Chénh léch két qua gitta cdc 1an phan tich song song khong duoc
I6n hon 0,3%.
6. Phan tich ham lugng mangan téng sé (Phuong phap
chudn do dién the)
6.1. Nguyén tac
Phan huy mau bang HCl va HNO,, hoa tan muéi bang HCI
lodng va chuan do dién thé mangan Mn trong moéi trudng natri
pirophotphat.
6.2. Hoa chat va dung cu
6.2.1. Hoa chat
- Mangan oxalat (MnC,0,.2H,0).
- Kali pemanganat (KMnO,).
- Natri piro photphat (Na,P,0,.10H,0), dung dich bao hoa.
- Natri cacbonat (Na,CO,), dung dich 20%.
- Axit clohidric (HCI) (d = 1,19g/cm?).
- Axit nitric (HNO;) (d = 1,39 g/cm?).
6.2.2. Dung cu
- Can phén tich c6 d¢ chinh xac dén 0,0001g.
- Binh dinh mic dung tich 250ml.
- Coc thuy tinh dung tich 250ml.
- Buret thuy tinh dung tich 25ml.
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- May do pH.

- M4y chuan dé dién thé.

6.3. Tién hanh phan tich
Xdc dinh do chudn ciia dung dich kali pemanganat KMnO, bdng
MnC,0,2H,0
Cach 1:

Can 5g MnC,0, chinh x4c dén 0,0002g vao coc thuy tinh
dung tich 250ml, hoa tan bang 10ml HCI (d = 1,19g/cm?) va 2ml
HNO,; (d = 1,39g/cm’), dun s6i va c6 dén kho. Thém 10ml HCI
(d = 1,19g/cm?) va 2ml HNO; (d = 1,39g/cm?) nita réi lai c6 kho.
Hoa tan mudi bang 40ml dung dich HCI (1:1) réi chuyén vao

inh dinh mic dung tich 250ml, thém nudc dén vach dinh mifc,
lac déu.

Dung pipet hit chinh xac 25ml dung dich thu duoc trén vao
coc thuy tinh dung tich 400ml da cé san 100ml dung dich natri
pirophtphat bao hoa, vira cho vira khudy déu.

Dung mdy do pH hoac giady chi thi pH do pH cta dung dich.
Dung dung dich HCl loang hodc dung dich natri cacbonat
Na,CO; diéu chinh sao cho pH ctia dung dich bang 7.

Chuin do dién thé bing dung dich kali pemanganat KMnO,
0,IN.

D6 chuan ctia dung dich kali pemanganat KMnO, tinh theo cong

thirc sau:
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~ Gx0,30694
N V

T

Trong do:

G — la khoi lugng clia mangan oxalat, tinh bang g.

V — la thé tich dung dich KMnO, dung dé chuin do, tinh
bang ml.

0,30694 — 1a hé s6 chuyén MnC,O, thanh Mn.
Cach 2:
Can 0,4g KMnO, chinh xac dén 0,0002g vao c6 thuy tinh dung
tich 250ml. Thém 30ml nuéc, 10ml HCI va c6 dén kho. Thém
10ml axit clohidric nita va c6 dén kho, lap lai mot 1an nira.
Hoa tan muéi biang 40ml dung dich HCI (1:1) va chuyén vao
binh dinh mic thuy tinh dung tich 250ml, thém nuéc dén vach
dinh miic, lac déu.
Dung pipet hit chinh xac 25ml dung dich trén vao céc thuy tinh
dung tich 400ml da cé san 100ml dung dich natri pirophotphat va
tién hanh ti€p tuc nhu phan trén.
D¢ chuan chia dung dich KMnO, tinh theo cong thiic:

T Gx0,3476
Trong dé: V
G — la khoi lugng cua kali pemanganat KMnO,, tinh bang g.
V — 1a thé tich dung dich KMnO, dung dé chuin do, tinh

bang ml.
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0,3476 —1a hé s6 chuyén KMnO, thanh Mn.
6.4. Tién hanh phan tich

Can 0,5g miu (da dugc chuan bi nhu & muc 4) chinh xac
dén 0,0002g vao coc thuy tinh dung tich 250ml, thém 0,5g natri
florua NaF, 15ml HCI (d = 1,19g/cm?).

DPun nhe dén khi mau clia dung dich chuyén tir mau téi sang
mau vang sang (Néu mau dé tan trong axit clohidric thi khong
can thén NaF). Sau khi mau tan hét, thém 5 giot HNO; va dun
dung dich dén dang keo.

Thém vao coc 20ml dung dich HCI (1:1), 10 — 15 ml nuéc
va dun cho tan miu. Lam ngudi dung dich va chuyén vao binh
dinh mitc thuy tinh dung tich 250ml, thém nuéc dén vach dinh
mtc va lic déu.

Dung pipet hit chinh xac 25ml dung dich trén vao coc thuy
tinh dung tich 400ml da c¢é san 100ml dung dich natri
pirophotphat bao hoa, vira cho vira khudy. Diéu chinh pH cta
dung dich dén pH = 7 bang dung dich HCI loang hoac dung dich
natri cacbonat.

Dung dung dich kali pemapganat KMnO, chuan do dién thé
dung dich thu dugc. Ghi thé tich dung dich KMnO, tiéu ton la
Vml.

TxVx IOOX 250

Mn(%) = =
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Trong dé:
T — 1a d6 chudn cua dung dich kali pemanganat, tinh
bang g/l.
V — la thé tich dung dich kali pemanganat KMnO,, tinh
bang ml.
G — 1a khoi lugng mau phan tich, tinh bang g.

Chénh léch giita cac két qua phan tich song song khong 16n hon

0,3%.

7. Phan tich ham lugng mangan dioxit MnO,
7.1.Nguyén tiac
Phan huy mau bing dung dich axit sulfuric (1:7), thém natri
oxalat Na,C,0, va chuan d¢ lugng dur clia natri oxalat bing dung
dich kali pemanganat KMnO,.
7.2. Hoéa chat, dung cu
7.2.1. Héa chat
- Axit sulfuric (H,SO,) (d = 1,84g/cm?), dung dich (1 :7).
- Natri florua (NaF).
- Natri oxalat (Na,C,0,).
- Dung dich kali pemanganat (KMnQO,) 12g/1.
Xac dinh do chuan cha dung dich kali pemanganat KMnO,
12g/1:
Can khoang 1g natri oxalat (da sdy kho & 105°C dén khoi

luong khong déi va 1am nguoi trong binh hit 4m) chinh xdc dén
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0,0002g vao binh tam gidc dung tich 250ml, thém 100ml dung
dich axit sulfuric (1:7), 0,5g natri florua NaF, dun t6i nhiét do
85-90°C va chuin do biang dung dich kali pemanganat 12g/l dén
mau phét héng bén trong 20 giay. Ghi thé tich kali pemanganat
tiéu ton (V).

Po chuin chia dung dich kali pemanganat tinh theo cong
thic:

r - 8% 0,6487
vV

Trong dé:
g — la khéi lugng natri oxalat Na,C,0,, tinh bang gam.
V — 1a thé tich dung dich KMnO, chuén d¢ tiéu tén, tinh
bang ml.
0,6487 — hé s6 chuyén Na,C,0, ra MnO,.
7.2.2. Dung cu
- Can phén tich chinh x4c dén 0,0001 g.
- Th say diéu chinh dugc nhiét do & 1050C.
- Binh tam gidc thuy tinh dung tich 250ml.
- Buret dung tich 50ml.
7.3. Tién hanh phan tich
Can khoang 0,5g miu (dd dugc chuin bi nhu & muc 4)
chinh xac dén 0,0002g
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vao binh tam giac thuy tinh dung tich 250ml, thém mot- luong
khoang 1g natri oxalat chinh xac dén 0,0002¢g va 0,5g natri florua
NaF, 100ml dung dich axit sulfuric (1:7), dun néng 60-70°C dén
khi tan hét can mau den. Thém nudc cho da 100ml, dun dén 70-
80°C va ding dung dich kali pemanganat KMnO, 12g/l chuan d¢
dén khi dung dich xuat hién mau phét hong bén trong 20 giay.
Ghi thé tich dung dich KMnO, tiéu tén (V).

Thuc hién déng thoi thi nghiém véi méu trang. Ghi thé tich
KMnO, tiéu ton chuan dé mau trang (V,).

7.4. Tinh két qua

Ham luong mangan dioxit tinh bang phan tram the6 cong thiic
sau:

sy, —V)xT
MnO, (%) = —= . x100 &

T

Trong dé :

T — 1a do chuan cia dung dich kali pemanganat 12g/1.

m, — la luong natri oxalat ding trong thi nghiém mau trang,
tinh bang g.

m, — 12 lugng natri oxalat diing trong thi nghiém mau phan
tich, tinh bang g.

V, — 1a thé tich dung dich KMnO, dung dé chuin do mau

trang, tinh bang ml.

Trang 12/ 22



TCN 91 : 2005

\, la thé tich dung dich KMnO, diang dé chuan do mau,
tinh bang ml.
G — 1a khéi luong méu phan tich, tinh bang g.
Chénh léch gitta ciac két qua phén tich song song khong 16n hon
0,3%.
8. Phan tich ham luong sit (IIT) oxit Fe,0;
8.1. Nguyén tac
Phan huy mau bing hén hgp HCI va HNO;. Téch sat ¢ dang
két tha sat (IID) hidroxit Fe(OH), bang dung dich amoni hidroxit
NH,OH. Hoa tan Fe(OH), bang dung dich axit clohidric lodng,
khit Fe(Ill) xu6ng Fe(I) va chuan do bang dung dich
kalibicromat K,Cr,0; 0,1N.
8.2. Hoa chat, dung cu
8.2.1. Hoa chat
- Axit clohidric (HCl) (d = 1,19g/cm?), dung dich (1:1).
- Axit sulfuric (H,S0,) (d = 1,84g/cm?), dung dich
(1:1),dung dich 2N.
- Amoni hidroxit (NH,OH) (d = 0,906 g/cm?).
- " Axit nitric (HNO,) (d = 1,39g/cm?).
- Amoni clorua (NH,CI).
- Amoni florua (NH,F).
- Thiéc (1I) clorua, dung dich 10%: Hoa tan 100g thiéc
(ID) clorua (SnCl,) trong c6c thuy tinh da cé san 500ml HCI
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(d=1,19g/cm’) néng. Khudy déu réi them HCl(d=1,19g/cm?) dén
1000ml.

- Dung dich thuy ngan (II) clorua (HgCl,) bao hoa.

- Dung dich tiéu chuan kali bicromat (K,Cr,0,) 0,1N.

- Chi thi natri diphenylamin sulfonat 0,2%: Hoa tan
0,2g chi thi natri diphenylamin sulfonat trong 100ml nuéc, thém
vai ml H,SO, 2N.

- Hoén hgp axit sulfuric va axit photphoric: Cho tir tir
150ml H,S0, (d = 1,84 g/cm?®) vao 700ml nudc, dé nguoi roi
thém 100mil H,PO, (d = 1,69 g/cm?®), thém nudc dén l'OOOml,
khuay déu.

8.2.2. Dung cu

- Can phan tich c6 d6 chinh xdc 0,0001g.

- Coc thuy tinh cac loai dung tich 250 ml, 500 ml.

- Pipet thuy tinh dung tich 5 ml, 10 ml.

- Buret thuy tinh dung tich 25ml.

8.3. Tién hanh phan tich

Can khoang 0,3g miu (da dugc chuin bi nhu & muc 4)
chinh xdc dén 0,0002g vao coc thuy tinh dung tich 250ml, thém
vao coc 0,5g amoni florua (NH,F), 15ml HCI (d = 1,19 g/cm?),
day c6c bang mat kinh déng ho, dun s6i 15 phit, thém 5ml

HNO,(d = 1,39g/cm?), dun tiép cho tan hét miu, c6 dung dich
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cho dén gan khé6. Thém 5ml HCI (d = 1,19 g/cm?), 100ml nudc
néng, dun s6i 2-3 phit, dé ngudi dung dich. Loc dung dich qua
gidy loc chay cham vao céc dung tich 250ml, rira gidy loc nhiéu
lan bang nudc néng cho dén khi hét ion clorua Cl' (thir bang
dung dich bac nitrat AgNO; 1%).

Dung dich thu dugc sau khi loc, dun néng dén 60-70°C,
thém 0,5g amoni clorua NH,Cl, trung hoa dung dich bang amoni
hidrroxit NH,OH (d = 0,906g/cm*) dén moi trudng kiém pH8-9,
két tha hoan toan Fe(III) trong dung dich, dun séi dung dich
khoang 23 phiit, gitt dung dich ¢ nhiét do 70 — 80°C trong thai
gian 15 phiit. Loc dung dich qua gidy loc chay nhanh, rira két taa
3—4 14n bang nudc néng dén hét ion clorua CI (thir bang dung
dich bac’nitrat AgNO; 1%).

Ding binh tia nudc chuyén phan 16n két tha Fe(OH); trén
gidy loc tro lai coc vira két tha, dung 25ml HCI (1:1) hoa tan
phan két tha con lai trén gidy loc, sau ¢ rira gidy loc nhiéu lan
bang nudc néng dén hét ion clorua Cl (thir bang dung dich bac
nitrat AgNO; 1%), toan bo dung dich :tra cho vao céc chita két
tia. Thém nudc dén khoang 80ml, dun s6i dung dich, nho ting
giot dung dich thiéc (I) clorua SnCl, dén khi dung dich hét mau
vang, cho du 2 giot nita. D& nguéi dung dich, thém 20ml hén hop
axit sulfuric va axit photphoric, thém 10ml dung dich HgCl, bao
hoa, khudy déu, dé yén 3—4 phit, thém 0,5ml chi thi natri
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diphenylamin sulfonat 0,2% va dung dung dich kali bicromat
K,Cr,0, 0,1N tiéu chuan dé chuan d6 dén khi dung dich c6 mau
tim bén trong khoang 30 gidy. Ghi thé tich dung dich kali
bicromat K,Cr,0, 0,1N tiéu tén (V).

Thuc hién déng thoi mau trang, ghi thé tich dung dich tiéu
chuan kali bicromat K,Cr,0, chuan dé mau trang (V).
8.4. Tinh két qua
Ham luong sat (III) oxit Fe,O, tinh bang phan tram theo cong

thuc sau:
V-V,)x79,85x N y
Gx 1000

100

Fe,0,(%) =

Trong do:
V - 1a thé tich dung dich K,Cr,0, tiéu tén trong qué trinh

chuan do mau phan tich, tinh bing ml.

V, — 1a thé tich dung dich K,Cr,0, tiéu tén trong qua trinh

chuan d6 méu trang, tinh bang ml.

N — Ia néng d6 duong luong ctia dung dich kali bicromat
K,Cr,0,.
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G — 12 khoi lugng méau phan tich, tinh bang g.
79,85 — la duong lugng gam cia Fe203.
Chénh léch gitra cac lan phan tich song song khong duoc 16n hon
0,2 %.
9. Phan tich ham lugng silic Si
9.1. Nguyén tac
Phan hiy mau bang HCl (d= 1,19g/cm’) va HNO;
(d=1,39g/cm?). Nung chay cdn con lai v6i hén hop kali natri
cacbonat KNaCO, & 950°C. Hoa tan khéi nung chay bang HCIL.
C6 can dung dich hai lan dé tich nudc cua axit silicsic, nung két
tha axit silicsic & 950°C va xir 1y bang HF dé tach silic & dang
silic tetraflorua (SiF,).
9.2. Hoa chat, dung cu
9.2.1. Hoa chat
- Axit clohidric (HCI) (d = 1,19g/cm?).
- Axit sulfuric (H,S0,) (d = 1,84g/cm?), dung dich (1:1).
- Axit nitric (HNO,) (d = 1,39g/cm?).
- Axit flohidric (HF) (d = 1,14 g/cm®).
- Dung dich gelatin 1%. -
- Kali natri cacbonat (KNaCO;) khan.
9.2.2. Dung cu
- Can phan tich c¢6 do chinh xac 0,0001 g.
- Ld nung diéu chinh dugc & nhiét dd 9500C.
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- Bép dién.

- Binh hiit 4m.

- Chén bach kim dung tich 30 ml.

- Coc thuy tinh dung tich 250ml, 500ml.
9.3. Tién hanh phan tich

Can khoang 1g méu (da duoc chudn bi nhu & muc 4) chinh
xdc dén 0,0002g vao cdc thuy tinh dung tich 250ml, thém 20ml
HCI (d = 1,19g/cm’), dun séi nhe trong 15-20 phiit. Thém 10ml
HNO; (d = 1,39g/cm?), dun nhe, c6 kho, thém 10ml HCI (d =
1,19 g/cm?), c6 kho trén bép dién. Thém 10ml HCI (d = 1,19
g/cm*), 100ml nudc néng, dun s6i dung dich khoang 2 — 3 phuit,
dé nguoi va loc qua gidy loc dinh lugng chay vira vao céc thuy
tinh dung tich 500ml. Rira sach két tha trén gidy loc bing nudc
nong dén hét ion clorua CI (thirbang dung dich AgNO,;1%).

Cho gidy loc va két tiia vao chén bach kim, tro hoa trén bép
dién, thém 4-5g hon hop nung chay KNaCO, réi cho vao 16 nung,
nung & nhiét d6 950°C trong 45 phut. Lay chén nung ra dé ngudi,
cho vao coc dung tich 500ml da c6 chita dung dich loc & trén,
hoa tan khéi nung chay, rira sach chén bang nuéc. Thém 10ml
HCI (d = 1,19 g/cm®) va c6 khé mau trén bép dién, thém 10ml
axit clohidric (d = 1,19 g/cm’) tién hanh c6 kho thém mot lan
nifa. Thém 15ml axit clohidric (d = 1,19 g/cm?), khoang 5-7ml

gelatin 1%, 100ml nuéc néng. Pun s6i dung dich 5 phiit, 14y ra
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dé nguoi va loc qua gidy loc dinh lugng bang xanh. Rira két tua 3
lan bang axit clohidric 0,5% néng. Sau d6 rira bang nudc néng
dén hét ion clorua CI (thir bing dung dich AgNO;1%). Cho gidy
loc va két tha vao chén bach kim, than héa trén bép dién roi nung
& nhiét do 950°C trong thoi gian 2 gid, 14y ra d€ ngudi trong binh
hidt 4m 30 phuit, can, ghi khéi lugng m,.

Thém vao chén vai giot nudc dé thim uét mau, 0,5ml H,SO,
(1:1), 5-7 ml HF (d = 1,14g/cm®) va c6 trén bép dién dén khi c6
khéi tring béc 1én. Thém 5-7ml HF (d = 1,14g/cm’) nita va c6
dén hét khéi trang. Sau d6 nung trong 16 nung ¢ nhiét dé6 950°C
véi thoi gian 60 phiit. L&y chén ra dé ngudi trong binh hit am réi
can. Ghi khoéi lugng m,.

9.4. Tinh két qua
Ham luong silic biéu thi theo SiO, tinh bang phan tram theo cong
thifc sau:
Si0, (%) = i"'—g;—mz—x 100
Trong do :

m, — 12 khéi luong chén va két tha trude khi xir Iy bang HF,
tinh bang g.

m, — 12 khéi luong chén va can sau khi xir Iy bang HF, tinh
bang g.

G — 12 khéi luong méu can dé phan tich, tinh bang g.
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Chénh léch gilta cac lan phan tich song song khéng 16n hon
0,2%.
10. Phan tich ham luong luu huynh S
10.1. Nguyén tac
Hoa tan mau bang hén hgp HNO; va kali bromat (KBrO,),

két tha ion sulfat (SO,*) bang dung dich bari clorua (BaCl,). Sau
khi nung can luong bari sulfat BaSO, thu duoc tinh ra ham luong
ltru huynh.
10.2. Hoéa chat, dung cu

10.2.1.Hoa chat

- Axit clohidric (HCI) (d = 1,19g/cm?).

- Axit sulfuric (H,SO,) (d = 1,84g/cm?®), dung dich (1 :1).

- Axit nitric (HNO,) (d = 1,39g/cm?).

- Natri clorua (NaCl).

- Hydroxylamin hydrocloric (NH,OH.HCI)

- Kali bromat (KBrO,) tinh thé.

- Natri cacbonat (Na,CO;), dung dich 10%.

- Bari clorua (BaCl,), dung dich 10%.

- Chi thi metyl da cam 1%: 0,1g xylenol da cam nghién min

v61 10g KCI.

10.2.2.Dung cu

- Can phan tich c6 d6 chinh xé4c 0,0001g.

- Lo nung diéu chinh duoc & 8500C.
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- Céc thuy tinh dung tich 250ml.
- Chén sit dung tich 30ml.
10.3. Tién hanh phan tich

Can 0,5 g mau (da dugc chuan bi nhu & muc 4) chinh xédc
dén 0,0002 g vao c6c thuy tinh dung tich 250ml, thém vao céc
khoang 0,8—1g KBrO,, thém tiép 20ml HNO; (d = 1,39 g/cm”),
day nap kinh déng hé va dé yén 30 phiit ¢ nhiét d6 phong.

Lay nap kinh déng hé ra, dun dung dich dén khi hét boc
khéi vang. Thém 1g NaCl, ti€p tuc c6 dén gan kho, thém tiép
10ml HCI (d = 1,19g/cm?) r6i co dén gan kho.

Thém vao céc Sml HCI (1:1), cho ti€p 100ml nudc néng va
dun s6i 2 phuit, 18y ra dé nguoi. Loc dung dich qua gidy loc dinh
luong bang xanh, rira két tha 6-7 1an bang HCI (1:100), va 2-3
14n bang nudc néng. Gidy loc va két tua cho vao coc thuy tinh
dung tich 100ml, thém 20ml Na,CO, 10%, day nap kinh dong ho
va dun s6i 2025 phiit, sau dé loc qua gidy loc bang vang, rira két
tha 3—4 lan bing nudc néng. Trung hda dung dich bang HCI
(d=1,19g/cm?) va gop vao dung dich trén. Pha loang dung dich
bing:nudc dén thé tich 250-300ml, thém 0,1g hydroxylamin
hydrocloric H,NOH.HCI, dun dén s6i. Thém tir tir 10ml dung
dich BaCl, 10% néng, khudy manh, dun soi dung dich 2 phut

nua.
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D¢ yén dung dich va két tha qua dém, sau dé loc qua gidy
loc dinh lugng bang xanh, rira két tha 5-6 lan bang HCI (1:100),
rifa ti€p 5-6 lan bang nudc néng cho dén khi hét clorua Cl'(thir
bang dung dich AgNO,1%).

Cho gidy loc va két tha vao chén sit da nung dén khéi luong
(m,) khéng doi & 850°C, than héa trén bép dién va nung & nhiét
do 850°C trong 1 gid, 18y chén ra lam ngudi trong binh hit am 45
phit r6i can. Ghi khéi lugng m,.
10.4. Tinh két qua

Ham lugng lvu huynh tinh bang phan tram theo cong thic sau:

(my —m)x 0,1373 .

T

S(%) = 100

Trong dé:
m, — l1a khéi lugng chén, tinh bing g.
m, — la khoi lugng chén va két tia BaSO,, tinh bang g.
0,1373 — 1a hé s6 chuyén bari sulfat BaSO, sang luu huynh
S.
G —la khé1 lugng mau phan tich, tinh bang g.

Chénh léch két qua giita cac lan phan tich song song khéng 16n

hon 0,2 %.
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