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TCVN 9178:2012

L&t ndi dau

TCVN 9178:2012 duoc chuyén ddi tir TCXD 137:1985 theo quy dinh tai khodn 1 Didu
69 clia Luat Tiéu chudn va Quy chuén ky thuat va diém a khodn 1 Didu 7 Nghi dinh sé
127/2007/NP-CP ngay 1/8/2007 clia Chinh phl qui dinh chi tiét ban hanh mét s didu
clia Ludt Tiéu chuén va Quy chudn ky {huat

TCVN 8178:2012 do Vién Vat ligu xay dwng — By Xay ding bién soan, Bé Xay dung
dé nghi, Tong cyc Tiéu chudn Do ludng Chét lvgng tham dinh, B Khoa hoc va Céng
nghé cong bé.
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Thiy tinh mau - Phwong phap xac dinh ham lwong sat oxit

Colour glass — Test method for determination of ferric oxide

1 Pham vi ap dung

Tiéu chuan nay qui dinh phuwong phap phan tich hoa hoc xac dinh ham lwong sét (111) oxit trong
thiy tinh mau.

2 Tailidu vién dan’

Céc tai liéu vién dan sau 14 ciin thiét khi ap dung tiéu chudn nay. Dé voi cic tai liéu vign din ghi ndm
cong bb thi &p dung ban dugc néu. DI véi cac tai ligu vien din khdng ghi n3m cong bé thi 4p dung
phign ban méi nhét, bao gdm cac ban stra ddi (néu c6).

TCVN 4851-1983 (ISO 3696:1987) Nude ding & phin tich trong phdng thi nghigm - You chu ky thuat
va phuong phép thir

TCXD 136:1985 Thily tinh — Cat dé san xudt thiy tinh — Phuong phép chudn bi mu trong phéng thi
nghiém dé phén tich héa hoc — Quy dinh chung.

3 Quy dinh chung

Theo TCXD 136:1985.

4 Hoa chat, thudc thi

4.1 Kali pyrosunfat {K,S;0;), khan.

4.2 Amoni clorua (NH,CI), tinh thé.

4.3 Axit flohydric (HF) @am d3c, d= 1,12,
4.4 Axit clohydric (HC1) dam dac, d = 1,19,
4.5 Axit sunfuric (H,S0,) dam dic, d= 1,84,

4.6 Axit nitric (HNO;) d3m &3¢, d=1,52.

" Cac tiéu chudn TCXD, TCN sé& dirge chuydn ddi thanh TCVN hoic QCVN
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4.7 Axit clohydri: (HCI), pha lodng (1+1).

4.8 Axit sunfuric (H;S0,), pha loang (1+1).

4.9 Axit nitric (HIO;), pha lodéng (1+1}.

4.10 Axit tactric (H,C H,0Og), dung dich 20 %, bdo quan trong chai thay tink 14 mau.

4.11 Amoni hydroxit (NH,OH) dém dic, d= 0,88.

4.12 Amoni hydroxit (NH,OH), pha loang (1+1).

4.13 Hydroxylamin clohydrat {(NH,CH.HCI), dung dich 10 %.

4.14 Para nitrophenol (C¢H;NO;), dung dich 0,5 % pha trong h&n hop (ruou etylicnwedc) (1+1).
4.15 1,1 phenantrolin (C4,H;N,), dung dich 0,25 %.

4.16 Phén nhom amoni ((NH,),5$0,.12H,0), dung dich 5 %.

4.17 Dung djch tiéu chudn gbc sit (lll) oxit (Fe,0s) 0,1 mg/mL:

Can 0,1005 gam st (I11) oxit (hosic lrong can twong (ng clia mdt mudi sét (1)) da sdy & 105°C + 5 °C
véo coc thily tinh dung tich 250 mL, thém vao céc 10 mL axit clohydric d3c (4.4), dun d&n tan trong. &
ngudi chuyén dung dich vao binh dinh mdkc dung tich 1 L, thém nwéc ¢én vach dinh meee, l4c déu.

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

L4y 50 mL dung dich tiéu chudn géc vao binh dinh mirc dung tich 500 mL thém nwée téi vach miee, l4c
déu. '

* Xay dng d6 thi chuén:

Lay 11 binh dinh mdc dung tich 100 mL, 1an Iugt cho vao mai binh mét thé tich dung dich tiéu chudn
sat (Ill) oxit lam viéc (Crezos = 0,01 mg/mL) theo tha tw sau: 0 mL; 1 ml; 2 mL; 4 mL; 6 mL; 8 mL: 10
mL; 12 mL; 16 mL; 20 mL; 25 mL, pha lodng 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 nitrophenot 9,5 %
(4.14). Sau d6 vira lac déu binh vira nhd tirng giot dung dich amoni hydroxit (1+1) (4.12) @&n khi clung
dich xudt hién mau vang, dung dung dich axit clohydric (1+1) (4.7) va dung dich amoni hydroxit (1+1)
(4.12) didu chinh dung dich dén mét mau vang (hodc con thodng vang). Sau 15 min thém tiép 10 mL
dung dich1,1 phenantrolin 0,25 % (4.15), thém nwéc 16i vach dinh mie, 1ac dau.

Do d hép thy quang clia dung dich mau & bwdc séng A tir 500 nm a4n 520 nm. Dung dich so sanh la
dung dich méu tréng (Hy t thi nghigm tring).

Tt ham keong sét (1) oxit ¢6 trong méi binh va gid trj 40 hap thy quang taong ng xay dung @ thi
chudn,

5 Thiét bi, dung cy
Thiét bi, dung cu thang thudng trong phang thi nghiém va:

6
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5.1 Can phan tich, c6 @b chinh xac dén 0,000 1 g.

5.2 Lo nung, c6 bd phan digu chinh nhiét d6 dén 950 °C + 50 °C.
5.3 Tu sdy, co bd phan didu chinh nhiét 46 dén 300 °C + 5 °C.
5.4 May cit nwérc,

5.5 Tu hat hoi doc.

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

5.7 Bép dién, bép cach cat, kiém so4t dwoe & 400 °C,

5.8 May do mau quang dién hodc phd quang ké UV-VIS, c6 kha ning do @6 hip thy quang & bwdc
séng tlr 380 nm dén 850 nm.

5.9 Céc thuy tinh chiu nhiét, dung tich 250 mL.

5.10 Pipet, dung tich 5 mL, 10 mL, 50 mL.

5.11 Binh dinh mirc, dung tich 100 mL, 500 mL.

5.12 Gidy loc, chay nhanh (dudng kinh 15 trung binh khodng 20 pm).
5.13 Gidy pH. |

6 Chudn bj va phan giai miu thie
6.1 Chuén bj miu thiv
Theo TCXD 136 :1985.*
§ 2 Phén gidi miu thie

Can khodng 2,0 g mau (6.1) chinh x&c aén 0,000 1g vao chén bach kim, tdm w6t m3u bang vai giot
nirde thém vao chén tir 2 mL d&n 3 mL axit nitric (1 +1) (4.9) v tir 8 mL. d8n 10 mL axit flohydric 40 ¢
(4.2), 1am bay hoi cdc chat trong chén trén bép dén khé, thém tiép 5 mL axit flohydric 40 % (4.3), cho
bay hoi tiép dén khd, 13p lai qua trinh trén mét Ian nira. Thém tiép 2 mL dén 3 mL axit sunfuric (1+1)
(4.8), cho bay hoi trén bép dién dén ngieng béc khéi tring. D& ngudi, thém vao chén tir 4 g dén 5 ¢ kali
pyrosunfat. Cho chén mAu vao 1o nung .6' nhiét d§ khoang 750 °C + 50 °C trong thdi gian 10 min, nung
mau dén tan trong. Hoa tan khdi nung chdy bing nwéc néng cé khoang 10 mL axit clohydric (1+1)

(4.7), dun @én tan trong. Chuyén toan bd dung dich vao binh dinh mirc dung tich 250 mL dé ngudi,
thém nwéc dén vach dinh miee, lic déu.

Dung dich thu dwge dung dé xac dinh cac oxit Fe,0,, TiO,, CuO, CoO, NI ¢o trong méu (dung dich A).

Lugng can m&u thir can 1Ay dé phan tich @o mau cho tirng chi tiéu phan tich theo Bang 1:



TCVN 9178:201
Bang 1: Lwong can miu thiv cin ldy @& phan tich

Ham lwgng oxit trong miu Lwong mau cin 1y @& phan tich
(%) (@)
Tir 0,005 dén 0,01 Tir 0,5 dén 0,25
Tl 0,01 dén 0,05 Tir 0,2 Gén 0,1
Tir 0,05 dén 0,10 Tir 0,1 @én 0,05
Trén 0,10 dudi 0,05

7 Phwong phap ther
7.1 Xae dinh ham heong sét (il1) oxit {khi tap chit < 0,5 %)
7.1.1 tguyédn tic

Khir jon Fe® v& héa tri 2 bang hydroxylamin, trong méi trwdng axit ion Fe?* tao vai thude ther 1.1
phenantrolin mét phirc chat mau g8, cuéng dd mau tj 18 véi ndng do st ¢o trong dung dich. Do dé hip
thu quang ctia dung dich phirc mau dd & buéc song A tir 500 nm dén 520 nm.

7.1.2 Cach tién hanh

Lay 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 axif 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 ldc d&u binh vira nhd
tlng giot dung dich amoni hydroxit (1+1) (4.12) dén khi dung dich xuét hién mau vang, ding dung dich
axit clohydric (1+1) (4.7) va dung dich amoni hydroxit (1+1) (4.12) @iéu 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 nuére téi vach dinh miee, 1ac déu,

Bo d6 hap thy quang clia dung dich miu & budc séng At 500 nm d4n 520 nm. Dung dich so sanh &
dung dich mau tréng (l4y tir thi nghiém tréng). Tir gia tri 46 hip thy quang do duge, dia vao duéng
chuén tim duere ham lwgng sét (111) oxit ca trong binh.

7.1.3 Tinh két qua
Ham fweng sat (1) oxit (Fe,0), tinh bang phan tram (%), theo céng thire:

) m,
q?FEEZO.j :_{7; %100

d
by . o
trong do:

m; : Lwgng sat dxyt tim duwerce trén dwdng chudn, tinh bing gam (g);

m;: Lugng mu twong (ing véi thé tich mau 14y & phan tich, tinh bing gam {(g).

=]
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Chiénh !&ch ¢ho phép gitra hai két qué x4c dinh song song khéng Ién hon 9.04 %

7.2 Xac dinh ham lwomg sét (I11) oxit (khi tap chit > 0,5 %)
7.2.1 Nguyén tic

Téch lugng nhd sét khdi mot lwong 16n Cu®, Co™ bing cach két tia véi AI™* trong amoni hydroxyt, hda
tan két tda. Khir ion Fe> v& héa trj 2 biing hydroxylamin, trong mdi trdmg axit ion Fe?* tao véi thubc
thir 1,1 phenantrolin mt phirc chit mau @3, cuding 85 mau ty 1@ véi nbng dd st cb trong dung dich.
Do 8% hip thy quang clia dung dich phirc mau d3 & bude s6ng A tir 500 nm dén 520 nm.

7.2.2 Cach tién hanh

L&y mdt phan dung dich A I&n gép hai 1An 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 nude dén khodng 50 ml.. Dun néng dung dich dén
70 °C, nh tir tir dung dich amoni hydroxyt (1+1) (4.12), tiép tuc dun dung dich dén 70 °C d& déng ty

két tha. Loc dung dich qua gidy loc chdy nhanh va rira tir 2 1an ¢én 3 1An biing nuéc dun sdi, bo phan
nwére loc riva.

Hoa tan két tha trén gidy loc bing dung dich axit clohydric (1+1) (4.7) vao binh ginh mire dung tich 10C
mL, ding nwéc Gun sbi rira gidy loc dén hét axit (thir bang gidy do pH). Lam ngudi phiin dung dich rira,
thém nuérc téi vach dinh mire, lic déu (dung dich B).

LAy 5 mL dung dich B vao binh dinh mirc dung tich 100 mL, thém nudc d&n khodng 50 mL, thém tiép 5
mL dung dich axit tactric 20 % (4.10), 3 mL dung dich hydroxytamin clohydrat 10 % (4.13), 2 giot chi thi
para nitrophenot 0.5 % {4.4). Sau €6 vira lic déu binh vira nhd tirng giot dung dich amoni hydroxil
(1+1) (4.12) dén khi dung dich xult hién mau vang, ding dung dich axit clohydric (141) (4.7) va dung
dich amoni hydrorit (1+1) (4.12) Gidu chinh dung dich dén mé&t mau vang (hoac con thodng ving). Sau
15 min thém t4p 10 mb dunq dich 1,1 ghenartredin 025 % (4.15), thém nude (&9 vach Ajinh mae, 13c
déu.

Do d$ hdp thu quang cia dung dich mau & buéc adng 2. 1 500 nm dén 520 nrr.. Dung dich so sénh 12
dung dich miu tréng (14y tir thi nghiém trdng). Tr gia tri ¢& hdp thu quang Go duge, dya vao dudng
chudin tim dugc ham luong sét (111 oxit ¢6 trong binh.

7.2.3 Tinh két qua

Theo muc 7.1.3.

8 Bio cio thir nghiém
Ban céo thlr nghidm bao gdm It nhat cac théng tin sau:
- Céc thdng tin cAn thidt dé nhan biét miu thér mét cach ddy 40;
- Vién ddn tiéu chudn nay;
- C4c budre tidn hanh thir khac véi quy dinh clia tigy chudn ndy (ghi rd i lidu vién din);

Ay ]
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- Céac két qua thi;

- Céc tinh huéng ¢6 anh hwéng dén két qua the;

- Ngay, thang, ndm tién hanh thi¥ nghiém.




