TIEU CHUAN XAY DUNG VIET NAM

TCXDVN 379 : 2006
VAT LIEU CHIU LUA - PHUONG PHAP XAC BINH HAM LUQNG PHOTPHO PENTOXIT
L&i néi dau
TCVN...: 2006 “ Vat liéu chiu Itra - Phwong phap xac dinh ham lwgng photpho pentoxit” do Ban Ky thuat

TCVN/TC33 “Vat liéu chiju I*a” hoan thig?:‘n trén co s& du thdo cla Vién Vat liéu Xay dwng, B6 Xay dwng dé
nghi, Téng cuc Tiéu chuan Do lwdng Chét lwong xét duyét, Bd Khoa hoc va Cong nghé ban hanh.

Vat liéu chiu Itra - Phwong phap xac dinh ham lwong photpho pentoxit (P20s)
Refractory materials — Test method for determination of phosphorus pentoxide
1. Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap phan tich hoa hoc dé xac dinh ham lwong photpho pentoxit (P20s) ¢6
ham lweng nhé hon 5% trong vat liéu chiu Itra.

2. Tai liéu vién dan

TCVN 4851-1989 (ISO 3696:1987) Nwdc dung dé phan tich trong phong thi nghiém - Yéu cau ky thuat va
phwong phap thir.

TCVN 7190 :2002 Vat liéu chiu Itra - Phwong phap lay mau.

TCVN 6533:1999 Vat lieu chju Itra Alumosilicat - Phwong phap phan tich hoa hoc.

TCVN 6819 : 2001 Vat liéu chiju Ira chira Crom - Phwong phap phan tich hoa hoc.

3. Quy dinh chung

3.1. Can dung trong qua trinh phan tich cé d6 chinh xac dén 0,0001g.

3.2. Hoa chét dung trong phan tich cé d6 tinh khiét khéng thap hon “tinh khiét phan tich” (TKPT).

Nwéc dung trong qué trinh phan tich theo TCVN 4851-1989 (ISO 3696:1987) hoac nwéc c6 do tinh khiét twong
dwong (sau day goi la “nwéc’).

3.3. Hoa chét pha loang theo ty 1& thé tich dwoc dat trong ngodc don. Vi du HCI (1+3) 1a dung dich gdm 1 thé
tich HCI dam dac vai 3 thé tich nwéc.

3.4. Khéi lvong riéng (d) ca thube thir dam ddc dwoc tinh bang gam trén centimet khéi (g/cm3).
3.5. Chi tiéu phan tich dwoc tién hanh trén mau thér da dwoc gia cong theo muc 6.

3.6. M@i chi tiéu phan tich duoc tié’n,hénh song song trén hai lwong can mau thr, moét thi nghiém trdng (bao
gom cac luvgng thuoc thtr va cach tién hanh nhw da néu trong tiéu chuén, nhwng khéng c6 mau thir) dé hiéu
chinh két qua.

3.7. Chénh léch gitra hai két qua song song khéng dwoc I&n hon gi¢i han cho phép. Néu Ién hon phai tién
hanh phéan tich lai.

3.8. Két qua cudi cung la trung binh cong cta hai két qua phan tich tién hanh song song.
4. Hoa chét, Thuéc thi

4.1. Hoa chét ran, thubc thir

4.1.1. Natri cacbonat (Na2COs) khan.

4.1.2. Kali cacbonat (K2COs) khan.

4.1.3. Natri tetraborat (Na2B40O7) khan.

4.1.4. Kali pyrosunphat (K2S207) hoac kali hydrosunphat (KHSO4)

4.1.5. H6n hop nung chay 1: tron déu Na.COs (4.1.1) v&i K2COs (4.1.2) theo ty 1& khéi lwong 1:1, bdo quan
trong binh nhya kin.

4.1.6. Hn hop nung chay 2: tron déu Na2COs (4.1.1) v&i K2COs (4.1.2) va Na:B4O7 (4.1.3) theo ty 1& khéi
lwgng 1 :1:1, bao quan trong binh nha kin.

4.2. Hoa chat 16ng
4.2.1. Axit clohydric (HCI) dam dac, d= 1,19.



4.2.2. Axit clohydric (HCI), dung dich (1+1).

4.2.3. Axit flohydric (HF) dam dac, d= 1,12.

4.2.4. Axit sunfuric (H2SO4) dadm dac, d= 1,84.

4.2.5. Axit sunfuric (H2SOa), dung dich 10%.

4.2.6. Axit sunfuric (H2SO4), dung dich (1+1).

4.2.7. Metanol (CHzOH), d = 0,792 hodc etanol (C2HsOH), d = 0,789.

4.2.8. Amoni molipdat ((NH4)sM07024.24H20), dung dich 10%: 100g Amoni molipdat ((NH4)éM07024.24H20) pha
trong 500m|lnu’c')”c & nhiét d6 50°C. Lam ngudi dung dich, thém tiép 100rr)l axit sunfuric dac, lam ngudi roi thém
tiép nwéec dén thé tich 1000ml. Bao quan dung dich trong binh thuy tinh t6i mau.

4.2.9. Axit ascorbic (CeHsOs), dung dich 10% pha trong nwdc. Bao quan trong binh thay tinh t6i mau, dung dich
bén trong 1 tuan.

4.2.10. Dung dich tiéu chuan géc P-0s (P20s= 1000ug/ml):

Hoa tan 1,917 gam Kkali dihydro photphat (KH2PO4) da sdy kho & nhiét d6 100°C + 5°C trong 2 gio vao ccf>c
thuy tinh dung tich 250ml, chuyén dung dich vao binh dinh mirc dung tich 1000ml, thém nwéc dén vach, lac
déu. Dung dich nay cé chira 1000 pg P-Os/ml.

*Dung dich tiéu chuan (P20s=100pg/ml):

LAy 100ml dung dich tiéu chuan géc vao binh dinh mirc 1000ml, thém nwdc téi vach mire, lac déu.
5. Thiét bj, dung cu

5.1. Ta sy dat nhiét 4o 300°C c6 bd phan diéu chinh nhiét do.

5.2. Lo nung dat nhiét dd 1000°C + 50°C c6 bd phan diéu chinh nhiét d6.

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

5.4. Binh hut &m ®140mm hodc ® 200mm

5.5. Gidy loc dinh lwgng khong tro chay trung binh (dwéng kinh 16 trung binh khodng 7um)
5.6. Chay, c6i nghién mau béng dong.

5.7 Chay, cbi nghién mau bang ma nao.

5.8. TU huat hoi doc.

5.9. May so mau quang dién hodc quang phd ké UV — VIS, cé kha ndng do d6 hap thu quang & bwdc séng tw
820 nm — 830nm

5.10. Bép dién, bép cach thuy.

5.11. Binh dinh mdrc dung tich 25ml, 100ml, 200ml, 250ml, 500ml, 1000ml.
5.12. Pipet dung tich 1ml, 2ml, 5ml, 20ml, 20ml, 25ml, 50mI,100mI.

5.13. Ong dong dung tich 10ml, 20ml, 25ml, 50ml, 500ml,1000ml.

5.14. Sang, c6 kich thuwéc 16 : 0,063mm; 0,10mm; 0,20mm.

6. LAy mau va chuan bi mau thir

6.1. LAy mau

MAu vat liéu chiu Itra dung cho phan tich hoa hoc duoc 14y theo cac quy dinh vé 4y va chuén bi mau theo
TCVN 7190: 2002.

6.2. Chuan bj mau ther
MA&u thir dwa t&i phong thi nghiém co khéi lwgng khéng it hon 500g, kich thwdc hat khéng 16n hon 4mm.

Tron déu mAu thir, ding phuong phap chia tw Iay khoang 100g, nghién nhé dén lot hét qua sang 0,20mm.
Dung phwong phap chia tw lay khoang 50g, tiép tuc nghién nhd dén lot hét qua sang 0,10mm. Khi gia cong
mau th, néu st¢ dung dung cu bang thép, phai dung nam cham dé loai sat 1an vao mau. Dung phuwong
phép chia tw 14y khoang tir 15g dén 20g lam mau phan tich hoa hoc, phan con lai bdo quan trong binh thiy
tinh kin hoac tdi ni l6ng 1am mau lwu.



Sau d6 nghién min mau trén cbi ma nao, dén lot qua sang 0,063mm. Sdy mau phan tich & nhiét do 105°C
+5°C dén khdi lwong khong dbi.

7. Nguyén tic thi

MAu thir phai dwoc tach loai silic dioxit (SiO2) (theo muc 8.2 clia ban tiéu chuén nay) trwdc khi tién hanh
xac dinh ham lwgng P20s.

Trong méi trwéng axit sunfuric, ion photphat (PO.3) tao thanh hop chat phirc c6 mau vang véi ion
molipdat, khi cé6 mét chat khir (axit ascorbic) Mo®* bj khir vé MoS* va dung dich phirc chuyén tlr mau vang
sang xanh. Cwdng dd mau cla dung dich ty I& v&i néng do ion photphat cé trong dung dich. Binh lwong
photpho pentoxit bdng phwong phap trdc quang bwdc song tir 820 nm dén 830nm.

8. Chuén bj mau thi.

Mau thtr dwoc phan giai tao thanh dung dich dé phan tich xac dinh ham lwong photpho pentoxit (P20s) c6
trong mau, theo mét trong hai cach dwéi day:

8.1. Phan giai mau.

8.1.1. Phan giai m&u bang hén hop kiém cacbonat.

Phwong phap nay ap dung cho mau c6 ham lvong Al2Os < 45%.

Can 0,5g mau thir (chuan bj theo muc 6) chinh xac dén 0,0001g, chuyén mau vao chén bach kim da co

sén khodng 3g - 4g hdn hop nung chay 1 (4.1.5), tron déu, phad Ién trén mot Iép méng hdn hop nung chay
ni¥a (day khoang 3mm).

Nung phan trong 16 & nhiét d6 khoang 1000°C trong khoang thoi gian tir 45 phat dén 60phat dén tan
trong. Lay chén ra khaéi 16 dé ngudi.

Chuyén toan bd khdi nung chay trong chén bach kim sang bat s&v bang axit HCI(1+1), trang rra sach chén.

bay bat st bang mét kinh déng hd, thém tw t» 20ml axit clohydric dam dac vao bat sv. Sau khi mau tan
hét, nglrng sui bot, dung binh tia nwéc ndng trang rira thanh bat, mat kinh, khuay déu.

8.1.2. Phan giai mau bang hén hop kiém cacbonat va natriborat.

Phuong phap nay ap dung cho méu cé ham lwong Al20s > 45%, hodc mau khong tan hoan toan theo
phwong phap quy dinh trong diéu (8.1.1).

Can 0,5g mau thtr (chuén bi theo muc 6) chinh xac dén 0,0001g, chuyén mau vao chén bach kim c6 sén
ttr 2 gam - 3 gam hén hgp nung chay (4.1.6), tron deu, phl Ién trén mét Ip méng hén hop nung chay
ni¥a (khodng 3mm).

Nung mAu trong 16 & nhiét d6 khoang 1000°C trong thoi gian tir 20 phat — 30 phit, dén tan trong. Lay chén
khai 16, khi hon hop con chay 16ng, nghiéng thanh chén va xoay tron nhe chén, dé hon hgp con 1dng bam
thanh mot I&p méng trén thanh chén, dé ngudi.

Cho chén vao bat siv da c6 san 40ml axit _HCI (1+1), dat nghiéng chén bach kim dé ngdm méu trong axit
15 phut. Bun nhe dung dich trong bat s dé lam tan mau, dung nwéc néng va

HCI (1+1) ,rL’Pa‘sach chén bach kim. Thém vao bat s&¢ 15 ml axit HCl ddm dac (4.2.1) va 1ml axit sunfuric
(1+1), khuay deu.

8.2. Tach loai silic dioxit & dang chat khong tan trong axit.

Lam bay hoi dung dich (8.1) va (8.2) trong bat st trén bép cach thlly hoac cach cat, dén khé. D6i véi mau
phan giai bang hén hop nung chay 2(4.1.6), thém vao bat st 20 ml metanol, khudy déu roi dat 1én bép co
mau, khi mau con sén sét thém vao bat 5ml axit HCI dam dac va 20 ml metanol niva, khudy déu va cod dén
kho.

Khi cac chat trong bat st gan khé kiét, dung dia thiy tinh dam nat cac hat mubi moi tao ra. Sau khi méu
kho, tiep tuc c6 mau thém khoang 1 gi& dén 1,5 gi& dén kho kiét.

Lam nggc}i bat s, thém vao doé 15ml axit clohydric dam dé&c, dé yén 10 phat. thém vao bat si 80ml nwéc
s6i, khuay cho tan muoi.

Loc dung dich qua gié}y loc chay trung binh, nwdc loc thu vao binh dinh mirc 500ml, ding nwdc cét néng
rira sach bat st va giay loc, dén hét ion clo trong nwéc rira.

Cho gidy loc c6 két tia vao chén bach kim, dét chay gidy loc trén bép dién. Pwa chén bach kim vao 10,
nung & nhiét do 1000°C + 50°C, gilr mau & nhiét dd nay khoang 1 g& — 1,5 gi®. Lam ngudi chén bach kim
trong binh hut am.



Tam wot két taa trong chén bang vai giot nwoc, thém vao chén 5 giot axit H2SO4 (1+1) va 10 ml axit
flohydric dam dac (4.3.2.), lam bay hoi chat chira trong chén trén bép dién dén khd. Thém tiép vao chén
10ml axit flohydric nlra, cho bay hoi trén bép dién dén kho kiét va ngirng boc khéi trang.

Cho chén bach kim vao 16 nung & nhiét d6 1000°C + 50°C, gilr & nhiét A6 nay khoang 20 phut— 30 phut.
Lam ngudi chén trong binh hat am.

Nung can con lai trong chén bach kim v&i khoang 2g - 3 g kali pyrosunphat (4.1.4) & nhiét d6 750°C +
500C dén tan trong.

Lam ngudi chén bach kim va hoa tan khéi chay trong cbc thuy tinh da cé 50ml nwéc va 10ml axit clohydric
dam dac, dun tdi tan trong, lam ngudi va gop dung dich nay véi dung dich trong binh 500ml, thém nwéc
cat t¢i vach dinh muirc, lac déu. Dung dich nay dung dé xac dinh ham lwgng photpho pentoxit trong mau.

D6i voi mau vat liéu chiu Itka chira Crdom mau thir duoc phan gidi, tach loai SiO2 va Créom theo TCVN 6819
: 2001. Dung dich sau khi da loai SiO2 va Crédm dung dé xac dinh photpho pentoxit .

9. Cach tién hanh.

Tuy thudc vao ham lwgng P20s ¢ trong mau phan tich, hat mét lwgng dung dich thu dwoc sau qua trinh phan
gidi mau (muc 8.2) sao cho ham lwgng P20s nam trong khoang tlr 200ug dén 1000ug vao binh dinh méc dung
tich 100ml, thém nwéc cat dén khodng 50ml, sau dé thém 10ml dung dich H2SO4 10%, thém tiép 10ml dung
dich amoni molipdat 10% (4.2.8), l&c déu dung dich va dé yén tlr 25 dén 30phut.

Tiép tuc thém vao binh 3ml dung dich axit ascorbic 10% (4.2.9), thém nwéc téi vach dinh mirc, lac déu. Sau 45
phut (khéng quéa 70 phat) do d6 hap thu quang cta dung dich & buéc séng 820nm - 830nm, dung dich so sanh
la mAu trdng. Mau trang la mau khéng chira mau thr va ciing tién hanh cac bwéc twong tw nhw trén. Tw tri s6
hép thu quang thu dwoc, dwa vao dd thi chuan xac dinh dwoc ham lwong photpho pentoxit.

*Xay dwng d6 thi chuan

L&y 8 binh dinh mtrc dung tich 100ml, Ian lwot cho vao mbi binh mét thé tich dung dich tiéu chuan P20s (P20s
= 100ug/ml) theo th tw sau: Oml; 2ml; 4ml; 5ml; 6ml; 7ml; 8ml va 10 ml, thém nwéc cat dénkhodng 50ml sau
dé thém tiép 10ml dung dich H2SO4 10%, 10ml dung dich amoni molipdat 10% (4.2.8) l&c déu dung dich va dé
yén tir 25 dén 30phdt.

Tiép tuc thém vao binh 3ml dung dich ascorbic 10% (4.2.9) thém nwd&c téi vach dinh mirc, l&c déu. Sau 45
phut (khéng quéa 70 phut) tién hanh do d6 hap thu quang ctia dung dich & buwéc séng tir 820nm - 830nm, dung
dich so sanh la dung dich trong binh khéng ch*ra dung dich tiéu chuan P20s. Tlr lwgng photpho pentoxit ¢
trong maéi binh va gia tri d6 hap thu quang twong (ng xay dwng db thi chuan.

10. Tinh két qua
Ham lwong photpho pentoxit, tinh bang phan tram, theo cong thirc:
m
%P20s5 = ------------ x 100
Mx
Trong do:
m: 1a khéi lwong P-Ostim dwoc tir d6 thj chuén, tinh bang gam.
my: la khéi lwong mau trong dung dich 14y dem xac dinh P20s, tinh bang gam.
Chénh léch cho phép gitra hai két qua xac dinh song song khéng I&n hon 0,04%.
11. Bao cao két qua thtr nghiém.
Bao céo két qua thtr nghiém bao gém it nhat cac théng tin sau:
- C4c thong tin can thiét d& nhan biét mau thtr mot cach day do;
- Cac budc tién hanh thtr khac véi quy dinh cla tiéu chudn nay (ghi rd tai liéu vién dan);
- Cac két qua thw;
- C4c tinh hudng c6 anh hwéng dén két qua thi;

- Ngay, thang, nam tién hanh thir nghiém.




