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THUY TINH MAU - PHUONG PHAP XAC BDINH HAM LUQNG SAT OXIT
Colour glass - Test method for determination of ferric oxide
1. Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap phan tich héa hoc xac dinh ham lwong sét (111) oxit trong
thay tinh mau.

2. Tai liéu vién dan’

Céc tai liéu vién dan sau la can thiét khi ap dung tiéu chuan nay. Déi voi cac tai liéu vién dan ghi
nam céng bo thi ap dung b’ém dwoc néu. Boi voi cac tai liéu vien dan khong ghi nam cong bo thi
ap dung phién ban mé&i nhat, bao gdm cac ban stra ddi (néu co).

TCVN 4851-1989 (ISO 3696:1987), Nuwéc ding dé phan tich trong phong thi nghiém - Yéu céu ky
thuat va phuwong phap ther.

TCXD 136:1985 Thdy tinh - Cat dé san xuét thy tinh - Phurong phap chuén bj mau trong phong
thi nghiém dé phén tich héa hoc - Quy dinh chung.

3. Quy dinh chung

Theo TCXD 136:1985.

4. Héa chét, thuéc thi

4.1. Kali pyrosunfat (K2S207), khan.

4.2. Amoni clorua (NH4Cl), tinh thé.

4.3. Axit flohydric (HF) dam dac, d = 1,12.
4.4. Axit clodydric (HCI) ddm dac, d = 1,19.
4.5. Axit sunfuric (H2S04) dam dac, d = 1,84.
4.6. Axit nitric (HNO3) dam dac, d = 1,52.
4.7. Axit clohydric (HCI), pha loang (1+1).
4.8. Axit sunfuric (H2S0a4), pha lodng (1+1).
4.9. Axit nitric (HNOg), pha lo@ng (1+1).
4.10. Axit tactric (H2C4H4Og), dung dich 20 %, bdo quan trong chai thy tinh t6i mau.

" Céc tiéu chuan TCXD, TCN sé& dwoc chuyén dbi thanh TCVN hodc QCVN



4.11. Amoni hydroxit (NH4OH) dam dac, d = 0,88.

4.12. Amoni hydroxit (NH4sOH), pha lo&ng (1+1).

4.13. Hydroxylamin clohydrat (NH>,OH.HCI), dung dich 10 %.

4.14. Para nitrophenol (CeHsNOs), dung dich 0,5 % pha trong hén hop (rwou etylic:nwédc) (1+1).
4.15. 1,1 phenantrolin (C12HsN2), dung dich 0,25 %.

4.16. Phén nhdm amoni ((NH4)2S04.12H,0), dung dich 5 %.

4.17. Dung dich tiéu chuan géc sat (lll) oxit (Fe,O3) 0,1 mg/mL:

Can 0,1005 gam sat (I11) oxit (hodc lwong can twong rng ctia mot mubi sat (1)) da sdy & 105 °C
+ 5 °C vao cbc thay tinh dung tich 250 mL, thém vao cbc 10 mL axit clohydric dac (4.4), dun dén
tan trong. D& ngudi chuyén dung dich vao binh dinh mirc dung tich 1 L, thém nwéc dén vach dinh
mrc, l&c déu.

* Dung dich tiéu chuan lam viéc sat (lll) oxit (Fe,03) 0,01 mg/mL:

L4y 50 mL dung dich tiéu chuan géc vao binh dinh mirc dung tich 500 mL thém nuwéc téi vach
mtrc, lac déu.

* Xay dwng d6 thj chuan:

L4y 11 binh dinh mirc dung tich 100 mL, lan lwot cho vao mbi binh mét thé tich dung dich tiéu
chuén sat (I11) oxit |am viéc (Crezos = 0,01 mg/mL) theo thir tw sau: O mL; 1 mL; 2 mL; 4 mL; 6
mL; 8 mL; 10 mL; 12 mL; 16 mL; 20 mL; 25 mL, pha lodng dén khoang 50 mL, thém tiép 5 mL
dung dich axit tactric 20% (4.10), 3 mL dung dich hydroxylamin clohydrat 10 % (4.13), 2 giot chi
thi para nitrophenol 0,5 % (4.14). Sau d6 vira lac déu binh vira nhé tirng giot dung dich amoni
hydroxit (1+1) (4.12) dén khi dung dich xuét hién mau vang, dung dung dich axit clohydric (1+1)
(4.7) va dung dich amoni hydroxit (1+1) (4.12) diéu chinh dung dich dén mat mau vang (hodc con
thoang vang). Sau 15 min thém tiép 10 mL dung dich 1,1 phenantrolin 0,25 % (4.15), thém nwéc
t¢i vach dinh mire, lac déu.

Do dd hép thu quang cua dung dich mau & bwdc song A ti 500 nm dén 520 nm. Dung dich so
sanh la dung dich mau trang (lay ttr thi nghiém trang).

T ham lwong sét (11l) oxit co trong mdi binh va gia tri dd h4p thu quang twong (ng xay dung dd
thi chuan.

5. Thiét bi, dung cu

Thiét bi, dung cu théng thwéng trong phong thi nghiém va:

5.1. Can phan tich, cé dé chinh xac dén 0,0001 g.

5.2. Lo nung, c6 bd phan diéu chinh nhiét d6 dén 950 °C + 50 °C.
5.3. TG say, c6 bod phan diéu chinh nhiét d6 dén 300 °C + 5 °C.
5.4. May cat nwéc.

5.5. Ta huat hoi déc.

5.6. Chén bach kim, dung tich 30 mL hoac 50 mL.

5.7. Bép dién, bép cach cat, kiém soat dwoc & 400 °C.

5.8. May do mau quang dién hodc phé quang ké UV-VIS, c6 kha nang do dé hap thu quang &
budc séng tir 380 nm dén 850 nm.

5.9. Céc thay tinh chiu nhiét, dung tich 250 mL.
5.10. Pipet, dung tich 5 mL, 10 mL, 50 mL.
5.11. Binh dinh mtrc, dung tich 100 mL, 500 mL.



5.12. Giay loc, chay nhanh (dudng kinh 16 trung binh khoang 20 um).
5.13. Giay pH.

6. Chuan bij va phan giai mau thir

6.1. Chuan bi mau thir

Theo TCXD 136:1985.*

6.2. Phan giai mau thi

Can khoang 2,0 g mau (6.1) chinh xac dén 0,0001 g vao chén bach kim, tAm wét mau bang vai
giot nwédc thém vao chén tlr 2 mL dén 3 mL axit nitric (1+1) (4.9) va t» 8 mL dén 10 mL axit
flohydric 40 % (4.3), lam bay hoi cac chét trong chén trén bép dén kho, thém tiép 5 mL axit
flohydric 40 % (4.3), cho bay hoi tiép dén kho, I&p lai qua trinh trén mét Ian niva. Thém tiép 2 mL
dén 3 mL axit sunfuric (1+1) (4.8), cho bay hoi trén bép dién dén ngirng bbc khai trdng. D& ngudi,
thém vao chén tir 4 g dén 5 g kali pyrosunfat. Cho chén mau vao 16 nung & nhiét dd khoang 750
°C + 50 °C trong th&i gian 10 min, nung mau dén tan trong. Hoa tan khéi nung chay bang nuwédc
néng cé khodng 10 mL axit clohydric (1+1) (4.7), dun dén tan trong. Chuyén toan bd dung dich
vao binh dinh murc dung tich 250 mL dé nguéi, thém nwéc dén vach dinh murc, lac déu.

Dung dich thu dwoc ding dé xac dinh cac oxit Fe20s, TiO2, CuO, CoO, NiO cé trong mau (dung
dich A).

Lwong can mau thir cAn |4y dé phan tich do mau cho tirng chi tiéu phan tich theo Bang 1:

Bang 1: Lwong can mau thir can lay dé phan tich

Ham lwong oxit trong mau Lwong mau can lay dé phan tich
(%) 9)
Tw 0,005 dén 0,01 Tw 0,5 dén 0,25
Tw 0,01 dén 0,05 T 0,2 dén 0,1
T 0,05 dén 0,10 Tw 0,1 d&n 0,05
Trén 0,10 duwd¢i 0,05

7. Phwong phap thor
7.1. Xac dinh ham lwong sat (lll) oxit (khi tap chat < 0,5 %)
7.1.1. Nguyén tac

Kher ion Fe®* vé hoa tri 2 bang hydroxylamin, trong méi treong axition Fe?* tao véi thube thir 1,1
phenantrolin mét phirc chat mau dd, cwong dd mau ty 1€ véi nong do sat co trong dung dich. Do
dd hap thu quang cta dung dich phirc mau dé & bwéc séng A ttr 500 nm dén 520 nm.

7.1.2. Cach tién hanh

L&y mét phan dung dich A theo bang 1 (6.2) vao binh dinh mic dung tich 100 mL, pha lodng dén
khoang 50 mL, thém tiép 5 mL dung dich axit tactric 20% (4.10), 3 mL dung dich hydroxylamin
clohydrat 10 % (4.13), 2 giot chi thi para nitrophenol 0,5 % (4.14). Sau d6 vira lc déu binh vira
nhé tirng giot dung dich amoni hydroxit (1+1) (4.12) dén khi dung dich xuét hién mau vang, dung
dung dich axit clohydric (1+1) (4.7) va dung dich amoni hydroxit (1+1) (4.12) diéu chinh dung dich
dén méat mau vang (hoac con thoang vang). Sau 15 min thém tiép 10 mL dung dich 1,1
phenantrolin 0,25 % (4.15), thém nwéc téi vach dinh murc, 1ac déu.

Do d6 hép thu quang cta dung dich mau & bwdc song A tir 500 nm dén 520 nm. Dung dich so
sanh la dung dich mau trang (lay tir thi nghiém trang). Tt gia tri d6 hap thu quang do duorc, dua
vao duwdng chuan tim dwgc ham lwong sat (Ill) oxit cd trong binh.

7.1.3. Tinh két qua



Ham lwong sét (I11) oxit (Fe203), tinh bang phan tram (%), theo cong thirc:
%Fez03= L x100
m,
Trong do:
mi1: Lwong sét oxit tim dwoc trén dwdng chuén, tinh bang gam (g);
m2: Lwong mau twong (ng véi thé tich mau lay dé phan tich, tinh bang gam (g).
Chénh léch cho phép gitra hai két qua xac dinh song song khéng Ién hon 0,04 %.
7.2. Xac dinh ham lwong sat (lll) oxit (khi tap chat > 0,5 %)
7.2.1. Nguyén tac

Tach lwong nhd sat khdi mot lwong 16n Cu?*, Co?* bang cach két tha véi Al3* trong amoni
hydroxyt, hoa tan két tia. Khir ion Fe3* vé& héa tri 2 bang hydroxylamin, trong méi trwdng axit ion
Fe?* tao v&i thube thtr 1,1 phenantrolin mét phirc chat mau dd, cwérng dd mau ty 1& véi néng do
sat cé trong dung dich. Do d6 hap thu quang ctia dung dich phirc mau dé & buéc séng A tir 500
nm dén 520 nm.

7.2.2. Cach tién hanh

L&y mot phan dung dich A Ién gép hai lan quy dinh & bang 1 (6.2) thém vao dung dich 3 g amoni
clorua (4.2), 2 mL dung dich phén nhém 5 % (4.16), thém nwéc dén khoang 50 mL. Bun néng
dung dich dén 70 °C, nhd tir tr dung dich amoni hydroxyt (1+1) (4.12), tiép tuc dun dung dich dén
70 °C dé dong tu két ta. Loc dung dich qua gidy loc chady nhanh va rira tir 2 1an dén lan bang
nwéc dun sdi, bd phan nwéc loc riva.

Hoa tan két tda trén gidy loc bang dung dich axit clohydric (1+1) (4.7) vao binh dinh mirc dung
tich 100 mL, dung nwéc dun séi riva giay loc den hét axit (th&r bang giay do pH). Lam ngudi phan
dung dich rtra, thém nwéc téi vach dinh mirc, lac déeu (dung dich B).

Lay 5 mL dung dich B vao binh dinh mic dung tich 100 mL, thém nwédc dén khodng 50 mL, thém
tiép 5 mL dung dich axit tactric 20 % (4.10), 3 mL dung dich hydroxylamin clohydrat 10 % (4.13),
2 giot chi thi para nitrophenol 0,5 % (4.14). Sau d6 vira lac déu binh vira nhd tirng giot dung dich
amoni hydroxit (1+1) (4.12) dén khi dung dich xuat hién mau vang, dung dung dich axit clohydric
(1+1) (4.7) va dung dich amoni hydroxit (1+1) (4.12) diéu chinh dung dich dén mét mau vang
(ho&c con thoang vang). Sau 15 min thém tiép 10 mL dung dich 1,1 phenantrolin 0,25 % (4.15),
thém nwéc téi vach dinh mire, lac déu.

Do do6 héap thu quang cﬂq dung dich mau & bwdc song A tr 500 nm dén 520 nm. Dung dich so
sach la dung dich mau trang (lay tlr thi nghiém trang). Tt gia tri d6 hap thu quang do duoc, dya
vao dudng chuan tim dwgc ham lwong sat (Ill) oxit cd trong binh.

7.2.3. Tinh két qua

Theo muc 7.1.3.

8. Bao cao thtr nghiém

Bé&o céo thir nghiém bao gbm it nhat céac théng tin sau:

- C4c thong tin can thiét d& nhan biét mau thir mot cach day du;

- Vién dan tiéu chuan nay;

- Céc buwdc tién hanh thir khac véi quy dinh cla tiéu chuan nay (ghi rd tai liéu vién dan);
- Cac két qua thi;

- C4c tinh hudng c6 anh hwéng dén két qua thi;

- Ngay, thang, nam tién hanh th& nghiém.
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