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L&i néi diu
TCVN 98960:2013 dwec xay dyng dya trén co s& JECFA Monograph 13 (2012),

Compendium of Food Additive Specifications;

TCVN 8960:2013 do Ban ky thuat tiéu chuén quéc gia TCVN/TC/F4 Gia vj va
phy gia thyc phdm bién soan, Téng cuc Tiéu chuln Do lwdng Chét Iwvgng
thdm dinh, B4 Khoa hoc va Céng nghé cong bd.



TIEU CHUAN QUOC GIA TCVN 9960:2013

Phu gia thwc pham - Chat tao mau - Titan dioxit

Food additives - Colours - Titanium dioxide

1 Pham vi ap dung
Tiéu chun nay 4p dung cho chit tao mau titan dioxit dugc st dung lam phuy gia thic phim.

CHU THICH: Lugng &n vao hang ngdy chip nhén dugc (ADI) clia titan dioxit 14 “Khéng gi¢i han".

2 Tailigu vién dén

Céc tai liéu vién din sau r&t cAn thiét cho viéc ap dung tidu chudn nay. Béi véi céc tai liéu vién dan ghi
nam céng bé thi 4p dung phién ban duoc néu. D4i véi cAc tai lidu vién diin khdng ghi nam cdng bé thi
ap dung phién ban m&i nhét, bao gdm ca céc siva déi, bd sung (néu co).

TCVN 6469:2010, Phy gia thyc phdm — Phuong phép dénh gié ngoai quan va xéc dinh cac chl tiéu vét ly
TCVN 6470:2010, Phy gia thuc phdm — Phuong phép thir dbi voi céc chét tao mau

TCVN 8900-2:2012 Phy gia thurc phdm — Xéc dinh céc thanh phén v6 co — Phén 2: Hao hyt khéi luvgng
khi sy, ham lugng tro, chit khdng tan trong nwoc va chét khéng tan trong axit

TCVN 8900-7:2012 Phy gia thurc phdm — Xéc dinh céc théanh phén v6 co — Phén 7: Dinh luong antimon,
bari, cadimi, crom, d8ng, chi va kém bing do phé phat xa nguyén t plasma cam tmg cao tén (ICP-AES)

TCVN 8900-8:2012, Phy gia thyre phdm — Xéc dinh céc thanh phén v6 co — Phén 8: Dinh lugng chi va
cadimi bdng do phé hép thu nguyén tir ding 16 graphit

TCVN 8900-9:2012 Phuy gia thure phdm — Xéc dinh céc thanh phén v6 co - Phén 9: Binh lvgng asen va
antimon bdng do phd hép thy nguyén tr hydrua héa

TCVN 8900-10:2012 Phy gia thyrc phdm — Xéc djnh céc thanh phén v6 co — Phén 10: Bjnh lupng thuy
ngén béng do phd hap thy nguyén ti hba hoi lanh
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3 Mota

3.1 Titan dioxit dwgc sdn xuét bing quy trinh sulfat ho#ic quy trinh clorua. Céc didu kién san xuét sé
xac dinh dang clia san phdm cudi cling (cu tnic anatase hoic rutil).

Trong quy trinh sulfat, axit sulfuric dwgc dung dé phan hiy iimenit (FeTiO,) hoc ilmenit va xi titan. Sau
mdt loat cac bwde tinh sach, titan dioxit phan tach 14n cudi dugc rira bdng nwéc, nung va nghién min.

Trong quy trinh clorua, khf clo phdn (g véi chét khodng chira titan & didu kién khir, tao thanh titan
tetraclorua khan, chat nay dweec tinh sach va chuyén thanh titan dioxit bAng oxy héa cé nhiét tnsc tiép
ho#c bing phan (rng véi ludng hoi nudc trong pha hoi. C6 thé cho axit clohydric ddc phan (rng voi
khoéng chtra titan tao thanh dung dich titan tetraclorua, sau 46 tinh sach va chuyén thanh titan dioxit
béng thiy phan. Titan dioxit dwec loc, rira va nung.

Ché pham titan dioxit thuong mai cé thd dugc bao bdi mdt lveng nhd nhém oxit va/hodc silic dioxit dé
tang cudng cac dic tinh k¥ thuat cia san phdm.

3.2 Tén goi

Tén héa hoc: Titan dioxit

Tén khac: Titania, Cl Pigment white 6, Cl (1975) No. 77891
3.3 Kihigu

INS (ma sb quéc té v& phy gia thyre phdm): 171
C.A.S (m4 sb héa chét): 13463-67-7
3.4 Céng thirc hoé hoe: TiO,

3.5 Khéi lwgng phén tir: 79,88.

4 Cac yéu clu

4.1 Ngoal quan

Dang bt v& dinh hinh, mau tring @én tring nga.
4.2 Do hoatan

Khéng tan trong nwéc, axit clohydric (HCI), axit sulfuric (H2SO,) lodng va cac dung méi htru co. Hoa
tan cham trong axit flohydric (HF) va axit sulfuric d3c nong.



4.3 Phan ng mau
Pat yéu cAu clia phép thir quy dinh trong 5.2.
4.4 Céc chitiduli- héa

Céc chitidu Il - héa clia titan dioxit theo quy dinh trong Bang 1.

Bang 1 - Chi tiéu li - héa cla titan dioxit
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Tén chi tidu Mirc yéu cdu

. Hao hyt khéi lvgng khi sdy & 105 °C trong 3 h, % khéi lwong, khéng 1én hon 05
. Hao hyt khéi lvgng khi nung & 800 °C, % khéi lwgng tinh theo chét khe,

khéng I6n hon 1,0
. Ham lwgng titan dioxit, % khéi lrgng tinh theo chét khd khéng chira nhém

oxit va silic dioxit, khdng nhd hon 99
. Ham long nhém oxit vashoic silic oxit, don 18 hogc két hop, % khéi legng,

khédng Ién hon 2
. Ham Iwgng cé4c chit tan trong axit, % khéi lwgng, khéng Ién hon

~ @i v&i sdn phim chira alumina hoic silica 15

- @bi voi cac san phdm khac 05
. Ham lwgng céc chét tan trong nude, % khéi lrgng, khdng I6n hon 0,5
. Ham Ilwgng tap chét tan trong axit clohydric 0,5 N, mg/kg, khdng 1én hon

- antimon 2

- asen 1

-~ cadimi 1

- chi 10

8. Ham lwgng thly ngan, mg/kg, khéng Ion hon
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5 Phwong phép thir
5.1 Xac dinh d$ hoa tan, theo 3.7 trong TCVN 6469:2010.
5.2 Phan (rng mau

Thém 5 ml axit sulfuric @3c vao 0,5 g mau thl, dun néng nhe t&i khi xuét hién khéi cla axit sulfuric,
rdi @& ngudi. Pha loang cén than bing nudc dén khodng 100 ml va lgc. Thém vai giot hydro peroxit
vao 5 ml dich lgc trong, xuét hién ngay mau dé cam.

5.3 Xac djnh hao hyt khéi Ivgng khi sdy, theo 3.15 trong TCVN 6470:2010.
5.4 Xac djnh hao hyt khdi lvgng khi nung, theo 5.2 trong TCVN 8800-2:2012.
5.5 Xac djnh ham hrgng titan dioxit

5.5.1 Thubc thir

T4t ca thudc thir dwoc st dung phdi 14 loai tinh khiét phan tich, nudc stz dung phai 1a nwéc cit da khir
ion hodc nwdc ¢ @6 tinh khiét tong dwong, trir khi ¢6 quy dinh khéc.

5.5.1.1 Dung dich axit clohydric, 2 % (khéi lvgng/thé tich).

5.5.1.2 Dung djch chuin titan, ndng 40 tir 0,5 ug/ml dén 1,5 pg/ml.

5.5.2 Thiét bj, dung cy

S dung thiét bj, dung cu clia phéng thlr nghiém théng thudng va cy théd nhw sau:

5.5.2.1 Thiét bj do phd phat xa nguyén tir plasma cam (rng cao tn (ICP-AES), c6 thé do & cac
buéc séng thich hep.

5.5.3 Céch tién hanh

Chuén bj dung dich miu thir bing c4ch pha loang 1 000 I4n dung dich A (xem 5.6) bing dung dich axit
clohydric 2 % (5.5.1.1), Iwu ¥ ring hé sé pha loang trong m&i bwéc pha lodng khéng duwgc Ién hon 20.

Phan tich ham lugng titan trong dung dich miu thir bing k¥ thuat ICP-AES. Cai a3t cac théng sé thiét
bi theo hiréng din clia nha san xuét. St dung vach phan tich d6i véi titan & buéc séng 334,941 nm.

Dyng dudng chuln tir cac dung dich chudn titan cé ndng @ tir 0,5 pg/ml @én 1,5 pg/ml (5.5.1.2).

Doc ndng dé cla titan trong dung dich mau thir.
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5.5.4 Tinh két qua

Tinh ham lweng titan dioxit ¢6 trong méu the, X, bidu thj bing phan trm khéi lwgng theo chét khd,
theo ¢dng thirc sau:

1688xCx250x1000
wx10° x 199=Xp = X, = X,
100

X= 100

Ve 4220xC
wx (100 < X,, - X; - X;)

Trong d6:
1,688 1a ti 1& khdi lwrgng phan tl gilra titan va titan dioxit;
C 12 ndng 4 titan trong dung dich m3u thi, tinh bdng microgam trén mililit (ug/mi);
250 12 thd tich dung dich A thu dugc, tinh bang mililit (ml);
1000 & hé sé pha loang dung dich A;
w  lakhéi lwgng miu th, tinh bing gam (g);
10® 14 hé sé chuyén @di tir gam sang microgam;
X, 1 hao hyt khdi lgng khi sy, x4c dinh dugc theo 5.3, tinh bing phan trdm khéi lwong (%);
X, 12 ham lwgng nhdm oxit, X4c dinh duoc theo 5.6, tinh bang phan trdm khéi ivgng (%);
X, 13 ham lvong silic oxit, X4c dinh dugc theo 5.6, tinh bing phén tram khéi long (%).
6.6 Xac djnh ham lwgng nhém oxit va/hodc silic oxit
6.6.1 Thudc thir

T4t ca thubc thir dugc sir dung phai 1 loai tinh khiét phan tich, nuéc st dung phdi 1a nuéc cit da khir
ion ho#ic nwéc cb dd tinh khiét twong dwong, trir khi cé quy dinh khac.

5.6.1.1 Kali hydroxit.
5.6.1.2 Axit boric.
5.6.1.3 Axit clohydric, dac.

5.6.1.4 Dung djch axit clohydric, ndng dd 2 % (khéi lwvgng/thé tich).



TCVN 9960:2013

5.6.1.5 Dung djch chudn nhém, ndng @6 tir 0,2 ug/mi &én 5,0 pg/ml.

5.6.1.6 Dung djch chudn silic, ndng @ tir 0,2 pg/ml @én 5,0 pg/ml.

5.6.2 Thiét bj, dyng cy

S( dung thiét bj, dung cu cla phbng thlr nghiém thdng thuedng va cu thé nhw sau:

5.6.2.1 Thiét bj do phd phat xa nguyén tir plasma cidm (rng cao tdn (ICP-AES), c6 thd do & céc
bwéc séng thich hep.

5.6.2.2 Can, cd thé can chinh x4c dén 0,1 mg.

5.6.2.3 Chén nung, bang platin hoc nikel.

5.6.2.4 Céc c6 md, blng PTFE, dung tich 250 ml.

5.6.2.5 Binh dinh mec, bing polypropylen, dung tich 250 mit.
5.6.3 Cach tién hanh

Can khodng 0,5 g mAu thir, chinh xac dén 0,1 mg, cho vao chén nung platin hodc nikel (5.6.2.3), thém 5 g
kali hydroxit (5.6.1.1) va 2 g axit boric (5.6.1.2), trén va cho tan chay hoan toan bing ngon Itra dén xi rdi dé
yén & nhiét d6 phong.

Nghiéng chén nung d& chuyén sarf phdm phan (’ng vao 150 ml nwéc néng da khir ion dyng trong céc
c6 md PTFE dung tich 250 mi (5.6.2.4), khudy @& hoa tan cin. Rlra céc blng nwéc néng da khir ion,
thu nwdre riva vao cbe cé& md. Thém 50 ml axit clohydric (5.6.1.3) vao céc ¢6 md va chuyén lwgng chira
trong céc vao binh dinh mtrc polypropylen dung tich 250 mi (5.6.2.5). Rira cbc c6 md ba 1An bing nuwéc
néng d@a kh( ion, chuyén nwéc rira vao binh dinh mc va thém nwéc néng da khir ion dén vach, thu
duwoc dung dich A.

Chuén bj dung dich mau thir b&ng cach pha loang dung dich A nam IAn v&i dung dich axit clohydric 2 %
(5.6.1.4).

Phan tich ham lwgng nhém va silic trong dung dich mau thir bing k§ thuat ICP-AES. Cai 4t cac théng
s6 thiét bj theo hwéng din clia nha sdn xuét. S&r dung vach phan tich déi véi nhém & buéc séng
396,152 nm va silic & buéc séng 251,611 nm.

Dyng dwéng chuln tir cac dung dich chudn nhém (5.6.1.5) va/hodic dung dich chudn silic (5.6.1.6) ¢6
ndng dd tir 0,2 pg/ml d@én 5,0 pg/ml.

Boc ndng A4 clia nhdm va silic trong dung dich miu thie.

10
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5.6.4 Tinh két qua

Tinh ham lwgng nhém oxit cé trong mau thlr, X;, biéu thj bdng phan tram khéi lvong, theo céng thire:

_1889xC,x250x5

wx10° .

X

Tinh ham lugng silic dioxit c6 trong mau thr, X;, biéu thj bing phan trém khéi lvong, theo cdng thire sau:

= 2139xC, x250x5 N
wx10°®

X 100

Trong dé:

1,889 12 ti 1& khéi Iwgng phén t giCra nhdm va nhdm oxit;
2,139 1a i 18 khéi lwvgng phan t& gita silic va silic oxit;
Cy 12 ndng dd nhdm trong dung dich mAu thi, tinh bing microgam trén mililit (ug/mi);
C, 14 ndng @b silic trong dung dich mAu thi, tinh bang microgam trén mililit (ug/ml);
250 Ia thé tich dung dich A thu dugc, tinh bang mililit (ml);
5 1a hé sb pha lodng dung dich A;
w  la khéi lwong miu tht, tinh bing gam (g);
10°® 14 hé sé chuydn ddi tir gam sang microgam.

5.7 Xac djnh ham Iwgng cac chit tan trong axit

5.7.1 Thudc thir

TAt ca thube thir dwgce sir dung phai 12 loai tinh khiét phan tich, nwéc sl dung phéi 13 nwdc cit hodc
nwéc cd a9 tinh khiét tuong dwong, tniy khi ¢ quy dinh khac.

5.7.1.1 Dung djch axit clohydric, 0,5 N.

6.7.2 Thiét bj, dung cy

Sir dyng thiét bi, dung cu clia phong thir nghiém thang thudng va cy thé nhu sau:
6.7.2.1 Can, c6 thé can chinh xac dén 1 mg.

5.7.2.2 N&i cach thuy.

11
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5.7.2.3 Chén lgc Gooch.
5.7.2.4 Gidy loc s¢i thuy tinh.
§.7.2.5 B¢ bay hoi.

5.7.2.6 Thiét bj nung.

5.7.3 Céch tién hanh

Can 5 g mu thir, chinh xac dén 1 mg, hda tan trong 100 ml dung dich axit clohydric 0,5 N (5.7.1.1) va
G4t vao ndi cach thly (5.7.2.2) trong 30 min, thinh thodng khudy. Sau @6, loc hdn hop qua chén loc
Gooch (5.7.2.3) duoc gén véi gidy loc sgi thly tinh (5.7.2.4). Rra phan trén gidy loc ba I4n, mdi 1an
dung 10 ml dung dich axit clohydric 0,5 N. Gdp c4c phan dich loc va nwéc rira rdi cho bay hoi dén khd,
sau d6 nung bang ngudn nhiét néng dd aén khéi leong khdng ddi.

5.8 Xac djnh ham lwgng cac chit tan trong nwéc

Thye hién theo 5.7, dung nwéc thay cho dung dich axit clohydric 0,5 N.
5.9 Xac djnh ham lwgng tap chit tan trong axit clohydric 0,5 N
5.9.1 Thudc thir

T4t ca thubc thir dwgc stz dung phai 12 loai tinh khiét phan tich, nuéc st dung phai 1a nuéc cht hoic
nwréc c6 d tinh khiét twong dwong, trir khi ¢6 quy dinh khéc.

5.9.1.1 Dung djch axit clohydric, 0,5 N.

5.9.2 Thiét bj, dung cy

Str dyng thiét bj, dung cu clia phong thir nghiém thdng thiréng va cu théd nhu sau:
5.9.2.1 Can, cb thé can chinh x4c dén 1 mg.

5.9.2.2 Céc c6 md, dung tich 250 ml.

5.9.2.3 May li tdm.

5.9.2.4 Ong li tdm, dung tich t&r 100 ml &én 150 ml.

5.9.2.5 Gidy loc, Whatman No. 4 ho&c loai twong dwong.

5.9.2.6 Binh @jnh mirc, dung tich 100 ml.

5.9.3 Cach tién hanh

12
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Can 10,0 g mau thl, chinh xac dén 1 mg, chuyén vao céc c6 mé 250 ml (5.9.2.2), thém 50 mi dung
dich axit clohydric 0,5 N (5.9.1.1), d&y céc bing mit kinh ddng hd rdi dun s6i hdn hop trén bép dién.
D& cho hdn hop sbi nhe trong 15 min rdi rét phin vat chét dang sét & a4y céc vao éng Ii tdm dung tich
tlr 100 ml dén 150 ml (5.9.2.4). Tién hanh li tam trong 10 min @én 15 min hodc cho dén khi c4c chét
I&ng c&n khdng con hoa tan dwoc nika. Gan phan dich ndi qua gidy loc Whatman No. 4 hoc loai twong
duong (5.9.2.5), gom dich loc vao binh dinh mirc dung tich 100 ml (5.9.2.6) va gilr lai cang nhidu cang
tét phan khdng hoa tan trong éng li tdm. Thém 10 ml nwéc néng vao cbec cé6 md ban dlu, dung nwée
rira m3t kinh ddng hd va rét lwgng chira trong céc cé méd vao éng li tdm. Diing da thiy tinh @& khudy
trén tao thanh hdn hop dang sét rdi li tAm. Gan phan dich ndi qua cling gidy loc & trén va gom nwéc
rira vao binh dinh mirc chira dich chiét m3u ban diu. Lap lai qua trinh rira thém hai IAn. Cudi cung, rira
gidy loc béing khoang 10 ml dén 15 ml nwéc néng. D& ngudi Ivgng chira trong binh dinh mirc dén nhiét
a3 phdng sau d6 thém nwéc dén vach va trdn.

Xac dinh cadimi va chi bing k§ thuat do phd hdp thy nguyén tlr-nguyén t& héa nhiét dién theo
TCVN 8900-8:2012, xac dinh antimon bdng k§ thuét ICP-AES theo TCVN 8900-7:2012 va x4&c dinh
asen bang k¥ thuat do phd hép thy nguyén tir hydrua héa theo TCVN 8900-9:2012.

510 Xac djnh ham lwgng thiy ngan, theo TCVN 8900-10:2012.
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