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BO XAY DUNG CONG HOA XA HOI CHU NGHIA VIET NAM
Déc lap - Tu do - Hanh phtic
S6: 39/2006/QD-BXD Ha Noi, ngay 27 thang 12 nim 2006
QUYET PINH

Ve viéc ban hanh TCXDVN 378: 2006 "Vit liéu chiu lira -
Phwong phap xac dinh ham lugng Titan dioxit" (78)

BO TRUONG BO XAY DUNG

Cén cir Nghi dinh s6 36/2003/ND-CP
ngay 04/4/2003 cua Chinh phu quy dinh
chirc ndng, nhiém vu, quyén han va co
céu té chirc Bo Xdy dung;

Xét dé nghi cua Vu truong Vu Khoa
hoc Céng nghé,

QUYET BINH:

Pi¢u 1. Ban hanh kém theo Quyét
dinh nay 01 Tiéu chuan xiy dung Viét
nari.

TCXDVN 378: 2006 "Vat liéu chiu

Itra - Phuong phdap xdc dinh ham luong
Titan dioxit"
« A A . . . “n
Dieu 2. Quyét dinh nay ¢6 higu lue
sau 15 ngay, ké tir ngdy ding Cong bdo.

Piéu 3. Cic Ong Chanh Van phong
Bg, Vu truéng Vu Khoa hoc Cong nghé
va Thu trudng cac don vi co lién quan
chiu trach nhiém thi hanh Quyét dinh
nay./.

awSoft = Tel: +84-58-3845 6684 * www. ThuVienPhapLuat.com

KT. BO TRUONG
THU TRUONG

Nguyén Vin Lién
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TCXDVN 378: 2006

VAT LIEU CHIU LUA - PHUONG PHAP XAC DINH
HAM LUONG TITAN DIOXIT

Refractory materials - Test method for determination of titanium dioxide

awSoft = Tel: +84-58-3845 6684 * www. ThuVienPhapLuat.com
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LOI NOI DAU

TCXDVN 378: 2006 "Vat liéu chju ltra - Phuong phap xdc dinh ham luong
Titan dioxit" do Vién Vit liéu Xay dung - B6 Xiy dung bién soan, Vu Khoa hoc
va Céng nghé - B Xay dung dé nghi vd B6 Xay dung ban hanh theo Quyét dinh
s6 39/2006/QD-BXD ngay 27 thang 12 ndm 2006.

awSoft = Tel: +84-58-3845 6684 * www. ThuVienPhapLuat.com
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TCXDVN 378: 2006

Vit li¢u chiu lira - Phwong phip xic dinh
ham lwgng titan dioxit

Refractory materials - Test method for determination of titanium dioxide

1 Pham v{ é.p dung

Tiéu chudn nay quy dinh phuong
phap phén tich héa hoc dé x4c dinh him
lugng titan dioxit (TiO,) c6 ham lugng
nho hon 5% trong vét liéu chiu Iira.

2 Tai liéu vién déan

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

TCVN 7190: 2002 Vit liéu chiju lira -
Phuong phap lay mau.

TCVN 6533: 1999 Vit liéu chiu lta
Alumosilicat - Phuong phap phéan tich
héa hoc.

TCVN 6819: 2001 Vit liéu chiu lua
chira Crom - Phuong phdp phén tich
héa hoc.

3 Quy dinh chung

3.1 Cén dung trong qud trinh phin
tich ¢6 d6 chinh x4c dén 0,0001g.

3.2 Héa chét ding trong phén tich c¢é
d6 tinh khiét khong thap hon “tinh khiét
phéan tich” (TKPT).

Nudc dung trong qua trinh phan tich
theo TCVIN 4851 - 1989 (ISO 3696: 1987)
hoac nudce ¢6 do tinh khiét tuong duon o

(sau day goi la “nudce™).

3.3 Hoéa chét pha loang theo ty 1é thé
tich dugc dat trong ngodc don. Vi du
HCI (1 + 3) 1a dung dich gdm 1 thé tichz
HCI dam dic véi 3 thé tich nude.

684 * www, ThuﬂenPHapLuat.com

3.4 Khoi lugng riéng (d) cua thudc

WS
LW
=

trén mau thir da duoc gia cong theo muc 6%

3.6 Chi tiéu phén tich dugc tién hanh%
song song trén hai lugng can mau thif
va mét thi nghiém trang (bao gbém céc
luong thube thir nhu da néu trong tiéu
chuan, nhung khéng c¢6 mau thir) dé
hiéu chinh két qua.

Chénh 1éch giira hai két qua xdc dinh
song song khong dugc vugt gidi han
cho phép, néu vuot gidi han cho phép
phéi tién hanh phan tich lai

3.7 Két qua cudi cung la trung binh
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cong ciia hai két qua phan tich tién hanh
song song, tinh béng phan tram(%).

4 Hoéa chat, Thudc thir

4.1 Héa chét ran, thubc thur

4.1.1 Natri cacbonat (Na,CO3) khan.
4.1.2 Kali cacbonat (K,COs3) khan.
4.1.3 Natri tetraborat (Na,B,0O-) khan.

4.1.4 Kali pyrosunphat (K,S,0;) hodc
kali hydrosunphat (KHSQO,).

4.1.5 Hén hop nung chay 1: trén déu
Na,CO; (4.1.1) véi K,CO; (4.1.2) theo
ty 1& khoi luong 1:1, bao quéan trong
binh nhua kin.

4.1.6 Héon hop nung chay 2: tron déu
Na,CO; (4.1.1) voi K,CO;5 (4.1.2) va
Na,B,0; (4.1.3) theo ty 1& khdi luong
1:1:1, bao quan trong binh nhya kin.

4.1.7 Dikali hexafluorotitan (K, TiFg)
khan.

4.2 Héa chét 1ong

4.2.1 Dung dich axit ascorbic (C4HgOg)
5%. Pha du dung trong mét tuin, bao
quan trong chai thily tinh t6i mau.

4.2.2 Dung dich Diantipyrilmetan 2%:

Hoa tan 20 gam thudc thir vio 300ml
nudce di cé san 25ml axit sunfuric dam
dic, thém tiép 2-3g axit ascorbic, pha
loang thanh 1 lit. Bao quan trong chai
thuy tinh t6i mau.

4.2.3 Axit clohydric (HCl) dam dac,
d=1,19.

4.2.4 Axit clohydric (HCl), dung dich
(1+1).

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

4.2.6 Axit sunfuric (H,SO,) dam dac,
d=1,84

4.2.7 Axit sunfuric (H,SOy), dungo
dich (1 + 1).

4.2.8 Axit sunfuric (H,SO,),
dich (1 + 5).

dung

4.2.9 Axit sunfuric (H,SO,), dung
dich 5%.

845 6684 * www. ThuVienPhapLuat

4.2.10 Dung dich tiéu chuén gbc Tltan
dioxit (TiO, = 0,1mg/ml):

Tel: +54-8-3

Cén 0,3005 gam dikali hexafluorotitanz
(K, TiFg) da say khoé vao chén bach klm
thém tir 10ml dén 15ml dung dich axnt‘:
sunfuric (1 + 1), lam bay hoi trén bep%
dén kho, thém tiép Sml axit nira, tiép
tuc lam bay hoi dén kho va ngimg bdc
khéi trang. Chuyén céc chat trong chén
bach kim vao cdc thuy tinh b‘é’mg dung
dich axit sunfuric 5%, thém vio cbc

Sml axit sunfuric (1 + 1) va dun t4i soi.

Chuyén dung dich vao binh dinh murc
dung tich 1000ml, dung dung dich axit
sunfuric 5% thém dén vach dinh muec,

lac deu.
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* Dung dich tiéu chudn lam viéc
(TiO; = 0,05mg/ml):

Lay 100ml dung dich tiéu chuan géc
vao binh dinh mirc dung tich 200ml,

thém dung dich axit sunfuric 5% t6i
vach dinh muc, lic déu.

5 Thiét bi, dung cu

5.1 Cén phén tich ¢6 d§ chinh xac
0,0001g.

5.2 Tu say dat nhiét dd 300°C c6 b
phan diéu chinh nhiét do.

5.3 Lo nung dat nhiét d6 1000°C + 50°C
¢6 b phan diéu chinh nhiét db.

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

5.5 Binh hit am ®140mm hoic
® 200mm

5.6 Gidy loc dinh lugng khéng tro
chay trung binh (dudng kinh 15 trung
binh khoang 7um).

5.7 Chay, céi bang kim loai (bing
dong, bang sat...).

5.8 Chay, c¢6i nghién miu bang ma
nao.

5.9 Ta hut hoi doc.

5.10 Mdy so mau quang dién hoic
pho quang ké UV-VIS, c6 kha ning do
mat do quang (dd hép thu quang) ¢
budc séng tir 380nm d¢én 400nm.

5.11 Bép dién, bép céich thuy.

5.12 Binh dinh muac dung tich 100ml,
200ml, 250ml, 500ml, 1000ml.

5.13 Pipet dung tich Iml, 2ml, 5ml,
10ml, 25ml, 50ml.

5.14 Ong dong dung tich 10ml, 20mi,
25ml, 50ml, 500ml.

5.15 Sang, c6 kich thudc 16: 0,063mm;
0,10mm; 0,20mm.

6 Lay mau va chuan bi mau thur
6.1 Lay mau

Mau vat liéu chiu lira ding cho phan
tich héa hoc dugce Iy theo cic quy dinh
vé ldy va chudn bj mau theo TCVN
7190: 2002. 2

6.2 Chuén bi mau thir

Tel: +84-8-3845 6684 * www.ThuVienPhapLuat.com

Mau thir dua tdi phong phan tich hoa

¢6 khoi luong khong it hon 500g, kich

thuoc hat khong 16n hon 4mm.

awSoft

Trén déu mau thi, dung phuong phap
chia tr liy khoang 100g, nghién nho
dén lot hét qua sang 0,20mm. Duang
phuong phép chia tu l1dy khoang 50g,
tiép tuc nghién nho dén lot hét qua sang
0,10mm (khi gia cong mau thir, néu sur
dung dung cu béng thép, phai ding nam
chim dé loai sit 1an vao mdu). Ding
phuong phdp chia tu 1ay khoang tir 15g
dén 20g nghién min trén c¢i mi ndo dén
lot hét qua sang 0,063mm lam mau
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phan tich héa hoc, phan con lai bao
quén lam mau luu.

Mau dé phan tich héa hoc dugc siy &
nhiét d6 105°C + 5°C, dén khéi lugng
khong doi.

7 Nguyén tic thir

Diantipyrilmetan tao vai ion Ti (IV)
trong mol1 truong axit manh thanh mot
phirc chat mau vang, cudong dé miu ty
1é v&i nong d9 titan c6 trong dung dich.
Dinh lugng titan bang phuong phap trac
quang ¢ budc song 390nm - 400nm.

8 Phén giai mau thur
Mau thir dugc phan giai tao thanh
dung dich dé phéan tich xdc dinh ham

lugng Titan dioxit (TiO») cé trong mau,

theo mot trong cac cach dudi day:

8.1 Phan giai miu bing hdn hop kiém
cacbonat.

Phuong phdp nay ap dung cho mau
¢6 ham luong Al,0;<45%.

Can khoang 0,5g mau thir (chuan bj
theo muc 6) chinh xac dén 0,0001¢g,
chuyén vao chén bach kim dd cé sin
khoang 3g - 4g hon hop nung chay 1
(4.1.5), tron déu, phu 1én trén mét 16p
mong hén hgp nung chay nira (day
khoang 3mm).

Nung mau thitr trong 10 & nhiét do
khoang 1000°C trong thai gian tir 45phit

dén 60phiit dén tan trong. Liy chén ra
khoi 10, dé ngudi, ding dung dich axit
HCI (1 + 1) dé chuyén toan bd khdi
nung chay vao bat sur, trdng rira sach
chén bach kim. Pay bat s bang mit
kinh déng hd, thém tir tr 20ml - 30ml
axit clohydric ddm dac vao bat sir. Sau
khi mau tan hét (ngimg sui bot), ding
binh tia nuéc néng trang rira thanh bat,
mat kinh, thém vao bat s lml axit
sunfuric (1 + 1) khudy déu.

Lam bay hoi dung dich trong bat sur

dén kho trén bép cich thuy hodc cich

ThuVienPhapLuat.com

cat. Khi cac chat trong bat sir gan kho

kiét, dung diia thuy tinh dam nat céc hat

* WWW,

muol moi tao ra. Sau khi mau kho ti'ép z
k=]

tuc ¢d0 mau thém khoang 1gio - 1.5gi0
: L =
dén kho kiét. 2
3

+

Lam ngudi bat sir, thém vao d6 15ml _.
axit clohydric dam dic, dé yén 10phuit.

Thém vao bat sir khoang 80ml nudc

awSoft = Tel

cat dun sdi, khudy cho tan mudi, loc
dung dich qua gidy loc chdy trung
binh, nuéc loc rira thu vao binh dinh
mirc dung tich 500ml, ding nudc cat
néng ruira sach bat str va gidy loc dén
hét ion clo trong nudc rira (thu biang
dung dich AgNO; 0,5%).

Cho gidy loc c¢6 két tua vao chén
bach kim rdi dét chdy gidy loc trén bép
dién. Pua chén bach kim vao 10 nung,
tang nhiét d6 dén 1000°C + 50°C, gitr
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mau & nhiét d6 niay khoang tir 1gid -
1,5g10. Lam ngudi chén bach kim trong
binh hiit 4m. Tam udt két ta trong chén
bang vai giot nudc, thém tiép vio chén
0,5ml axit sunfuric (1 + 1) va 15ml axit
flohydric (4.2.3), lam bay hoi tir tir trén
bép dién dén kho. Thém vao chén tir
8ml dén 10ml axit flohydric va lam bay
hoi dén khi chén ngimng bbc khéi tréng.
Nung cén con lai trong chén bach kim
vo1 khoang 2g - 3g kali pyrosunphat
(4.1.4) & nhiét d6 750°C + 50°C dén tan
trong. Lam ngudi chén bach kim va hoa
tan khéi chay trong cdc thiy tinh da c6
san S0ml nuéc va 10ml axit clohydric
dam dic. Pun nhe dung dich trong cic

dé lam tan mau.

Sau khi miu tan hét, ding dung dich
HCI (1 + 1) rira sach chén bach kim, dé
ngudi. Gop dung dich nay vao dung
dich trong binh dinh mir¢ 500ml, thém
nudc cat toi vach dinh mirc, lic déu.
Dung dich nay diing dé xédc dinh thanh

phan titan dioxit c¢6 trong mau.

8.2 Phan giai mau bing céch tach loai
truc tiép silic dioxit.

Phuong phép nay 4p dung cho mau
c6 ham lugng Al,O;> 45%.

Cian 0,2g mau thir (chuan bi theo muc
6) chinh xdc dén 0,0001g, chuyén miu
vio chén bach kim, tim uét miu bang
vai giot nudc, thém tiép vao chén 0,5ml

axit sunfuric (I + 1) va 15ml axit
flohydric (4.2.3), 1am bay hoi tir tir trén
bép dién dén kho, thém tiép vio chén tir
8ml dén 10ml axit flohydric va lam bay
hoi dén khi chén ngung bdc khéi tréng.
Nung can con lai trong chén bach kim
vol khoang 2g - 3g kali pyrosunphat
(4.1.4) & nhiét d6 750°C + 50°C dén tan
trong. Lam ngudi chén bach kim va hoa
tan khéi chay trong coc thiy tinh da cé
san 50ml nudc va 10ml axit clohydric
dam dac. Dun nhe dung dich trong codc
dé 1am tan mau. Sau khi mau tan hét,
dung dung dich HCI (1 + 1) rua sach
chén bach kim, dé ngudi. Chuyén dung
dich thu dugc vao binh dinh mirc dung
tich 250ml, thém nudc to1 vach digh
murc, lac déu.

Dung dich nay diong dé xdc dinh
thanh ph.{’in titan dioxit c6 trong mau.

8.3 Phan giai miu bang hon hop kiém
cacbonat va natri borat.

Phuong phdp nay chi ap dung trong
trudng hop mau khéng tan hoan toin
theo phuong phdp quy dinh trong muc
(8.1, 8.2).

Can 0,2g mau thir (chuén bi theo muc 6)
chinh xac dén 0,0001g, chuyén mau vao
chén bach kim, tim udt mau bang vai
giot nudc, thém tiép vao chén 0,5ml axit
sunfuric (1 + 1) va 15ml axit flohydric
(4.2.3), 1am bay hoi tir tir trén bép dién
dén kho, thém vao chén tir 8ml dén

8-3845 6684 * www.ThuVienPhapLuat.com
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10ml axit flohydric va lam bay hoi dén
khi chén ngimg bdc khéi tring. Nung
can con lai trong chén bach kim voi
khoang 2g - 3g hdén hop nung chay 2
(4.1.6) & nhiét d§ khoang 1000°C trong
khoang thoi gian tir 25 phat - 30 phuit
dén tan trong. Lay chén ra khoi 10, khi
hon hop con chay long, nghiéng thanh
chén va xoay tron nhe chén, dé hdn hgp
con long bam thanh mot 16p mong trén
thanh chén, dé nguoi.

Cho chén vao cbc thuy tinh dung tich
250ml da c6 san 30ml axit sunfuric
(1 + 5), nghiéng chén bach kim dé
ngdm mau trong axit khoang 15 phuit.
Dun nhe dung dich trong coc dé lam tan
mau. Sau khi mau tan hét, ding dung
dich HCI (1 + 1) rira sach chén bach
kim, dé ngudi. Chuyén dung dich thu
dugc vao binh dinh muc dung tich
250ml, dung dung dich axit clohydric
(1 + 1) dinh murc téi vach, lac déu. Dung
dich nay dung dé xac dinh thanh phan
titan dioxit c6 trong mau.

P41 v6i mau vat lidu chiu Itra chira
Crém miu thir duge phén giai, tich loai
S10, va Crom theo TCVN 6819: 2001.
Dung dich sau khi da tich loai SiO, va
Crém ding dé x4c dinh Titan dioxit
(TiO,).

9 Tién hanh thir

Hut mdt lugng chinh xac dung dich
mau thir thu duge & muc 8.1, 8.2 hoic

8.3 sao cho ham lugng TiO, nam trong
khoang dudng chuan thiét lap vao binh
dinh mac dung tich 100ml, thém 10ml
axit ascorbic 5% (4.2.1), thém tiép 15ml
dung dich HCI (1 + 1) lic déu, dé yén
dung dich khoang 30phiit.

Thém vao binh 15ml dung djch thubc
tho Diantipyrilmetan 2% (4.2.2), thém

nudc to1 vach dinh muec, lac déu.

Sau 60 phit do d6 hap thu quang (:L'lalg
dung dich & budc séng 390nm - 400nm.E

nPIlapL

Tu gia tri d6 hidp thu quang do duoc
dua viao db thi chudn tim dugc hams
lugng titan dioxit co trong binh.

W‘WW.Thll‘F{%

Lam song song mot thi nghiém trdn

1']":‘.

dé hiéu chinh két qua.
* Xay dung d6 thj chuan:

Liy 8 binh dinh muc dung tich®

Tel +84-8-3845 6684 *

100ml, 1an luot cho vao mdi binh mot
thé tich dung dich tiéu chuén titan Ian%
viéc (Ti0, = 0,05mg/ml) theo tha tl,%
sau: Oml; 2ml; 4ml; 6ml; 8ml; 10ml;
12ml va 14ml, thém 10ml axit ascorbic
5% (4.2.1), thém tiép 15ml dung dich
HCI (1 + 1) lic déu, dé yén dung dich
khoang 30phuit.

Thém vao binh 15ml dung dich thudc
thr Diantipyrilmetan 2% (4.2.2), thém

nudc toi vach dinh muc, lac déu.

Sau 60 phiit do d6 hap thu quang cua
dung dich ¢ budc séng 390nm - 400nm,
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dung dich so sanh la dung dich mau
trang (1dy tir thi nghiém tring).

Tir luong titan dioxit c6 trong mdi
binh va gia tri d6 hip thu quang tuong
mg x4y dung dd thi chun.

10 Tinh két qua

Ham lugng titan dioxit, tinh bing phan
tram, theo cong thirc:

% TiO, =

Trong do:
m 14 lugng titan dioxit tim duogc tir do

thi chuén, tinh bing gam.

m, 13 khéi luong mau cé trong dung
dich 1dy dem xdc dinh TiO,, tinh bang

gam.

Chénh léch cho phép giira hai két qua

xdc dinh song song khéng 1ém hon 0,04%.

11 Béo cdo két qua thir nghiém

B4o cdo két qua thir nghiém bao gdm
it nhat céc thong tin sau:

- Céc thong tin can thiét dé nhan biét
mau thir mét cach day du;

- Céc budc tién hanh thu khic voi
quy dinh cta tiéu chuan nay (ghi 16 tai
lidu vién dan);

- Céc két qua thir;

- Céc tinh hudng c6 anh huéng dén
két qua thir;

- Ngay, thang, nim tién hanh tho

nghiém.
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