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TIEUCHUAN QUOGC GIA TCVN 7706 : 2007

Xuat ban lan 1

Vat liéu chiu lra —

Xac dinh ham lugng phospho pentoxit

Refractories — Determination of phosphorus pentoxide

1 Phamvi ap dung

Tiéu chudn nay quy dinh phuong phap phan tich hoa hoc dé xac dinh ham ludng phospho
pentoxit (P,0s) c6 ham lugng nhd han 5 % trong vat liéu chiu Ia.

2 Tailiéu vién dan

Cac tai liéu viéen dan sau 13 rat can thiét cho viéc ap dung tiéu chudn nay. D6i véi cac tai liéu
vién dan ghi ndm coéng bé thi ap dung ban dudc néu. D6i v6i cac tai liéu vién dan khéng ghi nam

céng b6 thi 4p dung phién ban méi nhat, bao gém ca cac sla déi (néu co).

TCVN 4851 : 1989 (ISO 3696 : 1987) Nudc dung dé phan tich trong phong thi nghiém — Yéu cau
ky thuat va phudng phap tha.

TCVN 6819 : 2001 Vat liéu chiu Ifa chira crém — Phudng phap phan tich hoa hoc.

TCVN 7190-1 : 2002 VAt liéu chiu Itra — Phuong phap 18y mau — Phan 1: L4y mau nguyén liéu va
san pham khoéng dinh hinh.

TCVN 7190-2 : 2002 Vat liéu chiu Ifa — Phuong phap 1ay mau — Phan 2: LAy mau va kiém tra

nghiém thu san phdm dinh hinh.

3 Nguyén tac

Mau th{r dudc tach loai silic dioxit (SiO,) trudc khi tién hanh xac dinh ham luong P,Os..

Trong méi trudng axit sulfuric, ion photphat (PO,*) tao thanh hdp chat phic cé6 mau vang véi ion

molipdat, khi c6 mat chat kh{ (axit ascorbic) Mo® bi khir vé Mo®" va dung dich phiic chuyén tir mau
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vang sang xanh. Cudng dé mau cta dung dich ty 1& vGi nong dé ion photphat cé trong dung dich. Dinh

luong phospho pentoxit bang phuong phap tréc quang & budc séng tir 820 nm dén 830 nm.

4 Hoa chat, thuoc thi

4.1 Yéu cau chung

Hoé chat dung trong phan tich cé d6 tinh khiét khdng thdp hon “tinh khiét phan tich” (TKPT).

Nuéc dung trong qua trinh phan tich theo TCVN 4851 : 1989 (ISO 3696 : 1987) hoac nudc c6 do
tinh khiét tuong duong (sau day goi la “nudc”).

4.2 Hoa chit ran, thudc tha

S dung cac hoa chéat va thuéc thr théng thudng trong phong thi nghiém va:
4.2.1 Natri cacbonat (Na,CO;) khan.

4.2.2 Kali cacbonat (K,CO;) khan.

4.2.3 Natri tetraborat (Na,B,0;) khan.

4.2.4 Kali pyrosulfat (K,S,0,) hoac kali hydrosulfat (KHSO,).

4.2.5 Hon hdp nung chay 1: tron déu Na,CO, (4.2.1) véi K,CO, (4.2.2) theo ty 1& khdi ludng
1:1, bdo quan trong binh nhua kin.

4.2.6 Hon hop nung chay 2: tron déu Na,CO; (4.2.1) vGi K,CO, (4.2.2) va Na,B,0, (4.2.3) theo
ty 1& khéi lugng 1 : 1 : 1, bdo quan trong binh nhua kin.

4.3 Hoa chat Idng

4.3.1 Axit clohydric (HCI) dam dac, d = 1,19.
4.3.2 Axit clohydric (HCI), dung dich (1+1).
4.3.3 Axit flohydric (HF) dam dac, d = 1,12.
4.3.4 Axit sulfuric (H,SO,) dam dac, d = 1,84.
4.3.5 Axit sulfuric (H,SO,), dung dich 10 %.

4.3.6 Axit sulfuric (H,SO,), dung dich (1+1).
6



TCVN 7706 : 2007
4.3.7 Metanol (CH;0H), d = 0,792 hoac etanol (C,H;OH), d = 0,789.

4.3.8 Amoni molipdat ((NH,)sMo,0,,.24H,0), dung dich 10 %: 100 g amoni molipdat
((NH,)sMo0,0,,.24H,0) pha trong 500 ml nudc & nhiét dd 50 °C. Lam ngudi dung dich, thém ti€p
100 ml axit sulfuric dac, lam ngudi roi thém tiép nudc dén thé tich 1 000 ml. Bao quan dung dich

trong binh thuy tinh t6i mau.

4.3.9 Axit ascorbic (C¢H;O;), dung dich 10 % pha trong nu6c. Bado quan trong binh thay tinh téi

mau, dung dich bén trong 1 tuan.

4.3.10 Dung dich tiéu chuan goc P,0; (P,05= 1 000 ug/ml):

Hoa tan 1,917 g kali dihydro photphat (KH,PO,) da sdy khoé & nhiét d6 100 °C + 5 °C trong 2 gi®
vao céc thuy tinh dung tich 250 ml, chuyén dung dich vao binh dinh mic dung tich 1 000 ml,
thém nudc dén vach, l1ac déu. Dung dich nay cé chira 1 000 ug P,Os/ml. Dung dich tiéu chuén
(P,Os = 100 pg/ml): LAy 100 ml dung dich tiéu chudn géc vao binh dinh mdc 1 000 ml, thém nuéc téi

vach mic, 1ac déu.

5 Thiét bi, dung cu

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

5.1 Tu say dat nhiét dd 300 °C c6 bo phan diéu chinh nhiét d6.

5.2 L6 nung dat nhiét dd 1 000 °C + 50 °C c6 bd phan diéu chinh nhiét do.

5.3 Chén bach kim dung tich 30 ml hoac 50 ml.

5.4 Binh hat am c6 dudng kinh ¢ 140 mm hoac ¢ 200 mm.

5.5 Giay loc dinh luong khéng tro, chay trung binh (dudng kinh 16 trung binh khoang 7 um).
5.6 Chay, c6i nghién mau bang déng.

5.7 Chay, c6i nghién mau bang ma nao.

5.8 Tu hat hoi doc.

5.9 May so mau quang dién hoic quang phd k& UV — VIS, c6 kha nang do dd hap thu quang &
buéc séng tor 820 nm — 830 nm.

5.10 Bép dién, bép cach thuy.
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5.11 Binh dinh muc dung tich 25 ml, 100 ml, 200 ml, 250 ml, 500 ml va 1 000 ml.

5.12 Pipet dungtich 1 ml, 2 ml, 5ml, 10 ml, 20 ml, 25 ml, 50 ml va 100 ml.
513 6ng dong dung tich 10 ml, 20 ml, 25 ml, 50 ml, 500 ml va 1 000 ml.
5.14 Sang, c6 kich thuéc 16: 0,063 mm; 0,10 mm va 0,20 mm.

5.15 Can phan tich, c6 d6 chinh xac dén 0,0001 g.

6 Lay mau va chuan bi mau thi

6.1 Lay mau

Theo TCVN 7190-1 : 2002 va TCVN 7190-2 : 2002.

6.2 Chuan bi mau thi

Mau th(r dua t6i phong thi nghiém c6 khéi luong khéng it hon 500 g, kich thuéc hat khéng 16n

hon 4 mm.

Tréon déu mau thit, dung phuong phap chia tu 18y khoang 100 g, nghién nhé dén lot hét qua sang
0,20 mm. DUng phuong phap chia tu 18y khodng 50 g, ti€p tuc nghién nhé dén lot hét qua sang
0,10 mm. Khi gia cdng mau th{, néu s dung dung cu bang thép, phai ding nam cham dé loai sat
lan vao mau. Dung phuong phap chia tu |dy khoang tir 15 g dén 20 g lam mau phan tich hoa hoc,

phan con lai bdo quan trong binh thay tinh kin ho&c tai ni 1dng lam mau luu.

Sau d6 nghién min mau trén c6i ma ndo, dén lot qua sang 0,063 mm. Sy mau phan tich & nhiét
d6 105 °C + 5 °C dén khéi lugng khong déi.

Chi tieu phan tich dudc tién hanh song song trén hai lugng can mau thr va moét thi nghiém trang
(bao gém céac lugng thudc thé nhu da néu trong tiéu chudn, nhung khéng c6 mau thi) dé hiéu

chinh két qua.

7 Phan giai mau thir

7.1 MAu th dudc phan giai tao thanh dung dich dé phan tich xac dinh ham luong phospho

pentoxit (P,0s) c6 trong mau, theo mét trong hai cach dudi day:

7.1.1 Phan giai mau bing hén hdp kiém cacbonat

Phuong phap nay ap dung cho mau cé ham lugng Al,O; khéng 16n hon 45 %.
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Can 0,5 g mau th( (chuén bj theo diéu 6) chinh xac d&n 0,0001 g, chuyén mau vao chén bach
kim da c6 sdn khodng 3 g dén 4 g hén hop nung chay 1 (4.2.5), tron déu, phl 1&n trén mét 16p
mdng hén hdp nung chay (day khoang 3 mm).

Nung chat phan giai trong 10 & nhiét d6 khoang 1000 °C trong khoang thdi gian tir 45 phat dén

60 phut dén tan trong. Lay chén ra khdi 16 dé ngudi.

Chuyén toan bo khéi nung chay trong chén bach kim sang bat s bang axit HCI (1+1), trang ria

sach chén.

Pay bat sir bang mat kinh déng ho, thém tir t&r 20 ml axit clohydric ddm d&c vao bat si. Sau khi

mau tan hét, nguing sui bot, ding binh tia nu6c néng trang rira thanh bat, mat kinh, khudy déu.

7.1.2 Phan giai mau bing hon hdp kiém cacbonat va natri borat

Phuong phap nay ap dung cho mau c¢6 ham luong Al,O; I6n haon 45 %, hodc mau khéng tan hoan
toan theo phuong phap quy dinh trong 7.1.1.

Can 0,5 g mau thir (chuén bj theo diéu 6) chinh xac d&n 0,0001 g, chuyén mau vao chén bach
kim c6 sdn tir 2 g d&€n 3 g hén hdp nung chay 2 (4.2.6), trén déu, phl I&én trén mét I6p méng hén
hdp nung chay nira (khoang 3 mm).

Nung mau trong 16 & nhiét dé6 khoang 1 000 °C trong thdi gian tir 20 phat — 30 phat, dén tan
trong. LAy chén khoi 16, khi hdn hop con chay 16ng, nghiéng thanh chén va xoay tron nhe chén,

dé hén hop con 16ng bam thanh mot 16p méng trén thanh chén, dé ngudi.

Cho chén vao bat st da c6 sdn 40 ml axit HCI (1+1), d&t nghiéng chén bach kim dé ngam mau
trong axit 15 phat. Bun nhe dung dich trong bat s dé Iam tan mau, dung nudc néng va HCI (1+1)
r&ta sach chén bach kim. Thém vao bat s¢ 15 ml axit HCl dam dac (4.3.1) va 1 ml axit sulfuric
(1+1) (4.3.6), khudy déu.

7.2 Phan giai mau bing cach tach loai silic dioxit 6 dang chat khéng tan trong axit

Lam bay hoi dung dich (7.1.1) va (7.1.2) trong bat st trén b&ép cach thly hodc cach cat, dén kho.
D6i v6i mau phan giai bang hén hdp nung chay 2 (4.2.6), thém vao bat si 20 ml metanol, khuay
déu réi dat 1én bé&p cd mau, khi mau con sén sét thém vao bat 5 ml axit HCl dam d&c va 20 ml

metanol, khudy déu va cé dén khd.

Khi cac chat trong bat s gan kho kiét, dung dda thdy tinh dam néat cac hat mudi méi tao ra. Sau
khi mau kho, ti€p tuc cd mau thém khoang 1 gid dén 1,5 gid dé&n kho kiét.

Lam ngudi bat s, thém vao d6 15 ml axit clohydric dam dac, dé yén 10 phut. Thém vao bat s

80 ml nudc sobi, khudy cho tan mudi.
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Loc dung dich qua gidy loc chay trung binh, nudc loc thu vao binh dinh mic 500 ml, dung nuéc

cat nong rira sach bat st va gidy loc, dén hét ion clo trong nudc rla.

Cho gidy loc c6 két tha vao chén bach kim, d6t chay gidy loc trén bép dién. Dua chén bach kim
vao 16, nung & nhiét d6 1 000 °C + 50 °C, gilr mau & nhiét d6 nay khoang 1 gid dén 1,5 gid. Lam

ngudi chén bach kim trong binh hut 4m.

T4m u6t két tda trong chén bang vai giot nuéc, thém vao chén 5 giot axit H,SO, (1+1) (4.3.6) va
10 ml axit flohydric ddm dac (4.3.3), lam bay hoi chat chira trong chén trén bép dién dén kho.
Thém ti€p vao chén 10 ml axit flohydric, cho bay hoi trén bép dién dén khé kiét va ngiing béc

khoi tréng.

Cho chén bach kim vao 16 nung & nhiét d6 1 000 °C + 50 °C, gilt 8 nhiét d6 nay khoang 20 phut

dén 30 phat. Lam ngudi chén trong binh hut 4m.

Nung can con lai trong chén bach kim vdi khodng 2 g dén 3 g kali pyrosulfat (4.2.4) & nhiét do
750 °C + 50 °C dén tan trong.

Lam ngudi chén bach kim va hoa tan khdi chay trong cdc thuy tinh da c¢6 50 ml nudc va 10 ml axit
clohydric dam dac, dun téi tan trong, lam ngudi va gép dung dich nay véi dung dich trong binh
500 ml, thém nuéc cat téi vach dinh mic, I4c déu. Dung dich nay dung dé xac dinh ham luong

phospho pentoxit trong mau.

D6i v8i mau vat liéu chiu Ifa chira crdm mau thi dudc phan giai, tach loai SiO, va crém theo
TCVN 6819 : 2001. Dung dich sau khi da loai SiO, va crom dung dé xac dinh phospho pentoxit.

8 Cach tién hanh

Tuy thudc vao ham luong P,O5 c6 trong mau phan tich, hit mét luong dung dich thu dudc sau
qua trinh phan gidi mau (7.2) sao cho ham ludng P,O5 ndm trong khoang tur 200 pg dén 1 000 pg
vao binh dinh mic dung tich 100 ml, thém nuGc cat dén khoang 50 ml, sau dé thém 10 ml dung
dich H,SO, 10 %, thém ti€p 10 ml dung dich amoni molipdat 10 % (4.3.8), lac déu dung dich va
dé yén tir 25 phut d&n 30 phat.

Ti€p tuc thém vao binh 3 ml dung dich axit ascorbic 10 % (4.3.9), thém nudc t6i vach dinh muc,
lAc déu. Sau 45 phut (khéng quéa 70 phat) do d6 hdp thu quang cla dung dich & budc séng
820 nm dén 830 nm, dung dich so sanh la mau trdng. Mau trdng 1a mau khéng chta mau thr va
cling ti€n hanh cac budc tuong tu nhu trén. TU tri s6 h&p thu quang thu dudc, dua vao dé thi
chuén xac dinh dudc ham luong phospho pentoxit.

Xay dung dé thi chudn: LAy 8 binh dinh mic dung tich 100 ml, 1an lugt cho vao méi binh mét thé tich
dung dich tiéu chudn P,05 (P,O5 = 100 pg/ml) theo thit tu' sau: 0 ml; 2 ml; 4 ml; 5 ml; 6 ml; 7 ml; 8 ml
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va 10 ml, thém nuéc cat dén khoang 50 ml sau d6 thém tiép 10 ml dung dich H,SO, 10 %, 10 ml dung
dich amoni molipdat 10 % (4.3.8) I&c déu dung dich va dé yén tir 25 phat dén 30 phut.
Tiép tuc thém vao binh 3 ml dung dich ascorbic 10 % (4.3.9) thém nuéc téi vach dinh muc, 1ac
déu. Sau 45 phut (khdng qua 70 phut) tién hanh do d6 hap thu quang cla dung dich & budc séng
tir 820 nm — 830 nm, dung dich so sanh la dung dich trong binh khéng chita dung dich tiéu chuan
P,O.. TU luong phospho pentoxit c6 trong mdi binh va gia tri d6 hap thu quang tuong (ing xay
dung d6 thi chuén.

9 Tinh két qua
9.1 Ham luong phospho pentoxit, tinh bang phan tram, theo céng thirc:

m

%P,05 = x 100

my

trong do:
m 1a khéi luong P,O4tim dudc ti d6 thi chuan, tinh bang gam;
m, la khé&i luong mau trong dung dich |4y dem xac dinh P,Os, tinh bang gam.

9.2 Chénh léch cho phép gilta hai két qua xac dinh song song khoéng 16n han 0,04 %, néu I6n
han phai tién hanh phan tich lai.

10 Bao cao thur nghiém

Bao céo két qua thir nghiém bao gém it nhat cac thong tin sau:

— cac thong tin can thiét d& nhan biét mau thi mot cach day da;

— cac buéc tién hanh thl khac véi quy dinh cta tiéu chudn nay (ghi ré tai liéu vién dan);
— céac két qua th;

— cac tinh hudng c6 anh hudng dén két qua thi;

— ngay, thang, nam ti€n hanh th nghiém.
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