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TOM TAT

Béo cao trinh bay nghién ctu tong hop titan dioxit tir xi titan chat lwong thap
(chtra 66 kl1.% TiO2) bang kiém Na2COs ndng chay. Theo quy trinh, xi titan duoc thiéu
Vé6i su ¢6 mit cia Na2COs ¢ cac nhiét do va thoi gian khac nhau dé thu dugc NaaTiOs,
san pham sau thiéu duoc dua di hoa tach l1an luot bang nudc va axit HCI (nong do 20
g/1), sau d6 thiry phan san pham sau hoa tach dé thu duoc két tua H2TiOs, két tia dugc
nung & 850°C dé thu dugc TiO,. Két qua nghién cau cho thay, thiéu xi titan & 950°C
va thoi gian thiéu 1 gio dat hiéu suat cao nhat 1a 96%. Vi ché d6 hoa tach ¢ 60°C,
thoi gian hoa tach 60 phat va nung ¢ 850 °C thu dugc TiO2 c6 do sach la 98%, cao
nhét trong khoang nghién ctu.
Tir khéa: xi; titan dioxit; pigment; kiém ndng chay.
ABSTRACT

The report presents a study on the synthesis of titanium dioxide from low-grade
titanium slag (containing 66 wt.% Ti0O.) using the molten Na2CO3z method. According
to the process, the titanium slag is roasted with Na>COg at various temperatures and
times to obtain Na>TiOs, the resulting product is then sequentially leached with water
and 20 g/l HCI acid, the hydrolysis of the leached product yields a precipitate of
H2TiOs, which is then calcined at 850°C to obtain TiO.. The research findings indicate
that the highest efficiency is achieved at 96% when the titanium slag is roasted at
950°C for 1 hour. Under a leaching condition of 60°C for 60 minutes, and calcination
at 850°C, the obtained TiO: has a purity of 98%, the highest in the study range.
Keywords: slags; titanium dioxide; pigment; molten salt method.
1. PAT VAN PE

Sic t6 titan dioxit (TiO2) khong doc, bén mau, bén nhiét, bén hda hoc va co do
phan chiéu cao. Sic té TiO, 1a san pham rat quan trong trong céng nghiép nhu: son
phu, gidy, nhya...Theo théng ké, trén 95% lugng quing chira titan ding cho san xuat
TiO,, dung dé san xuét titan kim loai va cac hop chat khac [1,2]. Viét Nam c6 tri
lwong 16n quing titan (khoang 650 triéu tin khoang vat titan cd ich), chu yéu 1a duéi
dang ilmenite sa khoang ven bién. Hién nay, tinh hinh ché bién quang titan & nudc ta
mai chi dung lai ¢ khau lam giau quang va co mot s6 co so luyén xi titan vai ham
luong TiOz khoang trén 80%. Hang ndm, nudc ta van dang phai nhéap khau tsi hang
ngan tan sic té TiO [3, 4]. Cho dén nay, sic t6 TiO, duoc san xuat quy md cong
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nghiép bang hai phuong phap sunfat hoac clorua [1, 4]. Quy trinh cong ngh¢ va thiét
bi ché tao pigment bang hai phuong phap nay kha phuc tap, khong phu hop véi nguyén
liéu chira ham luong titan thap (nghéo titan) nhu tinh quang Ti va xi titan. Hon mot
thap ky gan day, ngoai hai phuong phap néu trén, cac nha luyén kim thé gisi da va
dang nghién ciru mot sb phuong phap mai, trong do o phuong phap kiém nong chay
[5-10]. Xuat phat tir thuc té trén, bai viét nay dé cap dén huéng nghién ciru téng hop
TiO> tir xi titan chat lugng thap (chira 66% TiO,) bang kiém soda Na2COs néng chay
s& thu duoc TiO2 chit lwong cao.

2. QUY TRINH THUC NGHIEM
2.1. Thanh phan héa hec mdu nghién cru

Nguyeén liéu duoc sir dung dé nghién ciru 1a xi titan, két qua phan tich nhidu xa
Ron-ghen (hinh 1) cho thiy thanh phan khoang vat chinh cua titan trong xi ¢ dang
hop chat Fe;TiOs va FeTiOs. Thanh phan héa hoc cua xi titan dwoc trinh bay & bang
1 véi ham lugng TiO2 trong xi chira 66%, nhu vay nguyén liéu st dung cho nghién
ctu 14 xi titan chat luong thap.

Bang 1: Thanh phdan hda hoc xi titan

Thanh TiO2 | Fe203 | CaO | MnO | SiO2 | MgO | SOs | Al,O3 | Khac
phan

Ham lwong | 65 26 | 395 | 154 | 2,00 | 7,41 | 13,86 | 0,37 | 2,65 | 0,96
(kl. %)
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Hinh 1: Gidn d6 nhiéu xa Ronghen (XRD) xi titan
2.2. Quy trinh thac nghiém
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Hinh 2: Quy trinh thuc nghiém tong hep TiO, tir Xi titan bang Na,COs

Quy trinh tong hop TiO: tir xi titan bang Na,COs theo cic budc nhu hinh 2.
Nguyén liéu lya chon nghién ciru 1a xi titan, duoc thiéu trong kiém Na,COs bang 10
dién tro & nhiét do (900-975) °C, ty 1é Na,COs/xi theo khdi luong tir 0,8 +1,2 va thoi
gian thiéu thay doi tir 30 dén 75 phit. San pham cua cua qua trinh thiéu duoc hoa tach
trong nudc & nhiét do 50 °C tao ra hop chat H2TiOs. Hop chat ran HTiOs tiép tuc
dugc hoa tach trong dung dich HCI ndng d6 (10- 25) g/l, thoi gian (45-90) pht. Thiy
phan dung dich sau hoa tach thu duoc H2TiOs. San pham TiO2 nhan dugc sau khi
nung két taa H2TiOs ¢ 850 °C trong thoi gian 1h, sir dung thiét bi kiém tra phan tich
huynh quang tia X va phan tich nhiéu xa Ron-ghen.
3. Két qud va thdo lugn
3.1. Qua trinh thiéu xi titan trong Na>COs

Nghién ctu anh huong cua quéa trinh thiéu xi ngheéo titan trong kiém Na,CO3 dé
danh gia hiéu suat thiéu TiO, tir xi chiém bao nhiéu %. Trong qué trinh thiéu xi trong
Na2COs, ngoai hai phan ang chinh cua FeTiOs, Fe,TiOs, con mot sé phan wng cua tap
chat phan ung véi Na,COs theo cac phan wng sau:

Fe,TiOs +2Na;CO3 = 2NaFeO; + Na TiOs+ 2CO; (1)

FeTiOs + Na2COs = Na,TiOz + FeO + CO2 1 (2)
4Fe304 + 6Na,CO3 + Oz = 12NaFeO, +6CO2 1 (3)
SiO2 + 2Na2,CO3 = NasSiO4 + 2CO2 1 4
MnO + Na.CO3z + Oz = Na2MnOg4 + CO2 1 (5)
Al203 + 2Na2CO3 = 2NaAlO2 + CO2 1 (6)

MgO + Na,COs + O2 = Na2MgQO4 + CO2 1 (7)
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Hinh 3: Anh huong cua ty 16 Na,COs/ xi dén hiéu suat thiéu TiO
Két qua nghién cau anh huang cua ty 16 Na,COs/xi duoc trinh bay trong hinh
3, tir két qua hinh 3 cho thay khi ting ty 1& Na,COa/xi tir 0,8 dén 1,0 thi hiéu suat thiéu
TiO, tir Xi tang, v6i ty 18 1:1 dat 96%, sau d6 hiéu suat giam khi tang ty 18 1én 1,2. Ly
do hiéu suat thiéu TiO, giam la do titan tiép tuc phan &ng tao hop chat véi cac kim
loai khac nhu Na,TiSiOs [9,10]. Do d6 dé hiéu suat tach TiO2 cao, lua chon ty 18
NaCOs/xi la 1/1.

Anh huong cua nhiét do thiéu xi titan trong Na2COs dugc trinh bay trong hinh 4.
Két qua thi nghiém cho thiy, khi ting nhiét d6 thiéu thi luong TiO2 phan tng Véi
Na,COs cang ting, nhung khi tiép tuc ting nhiét do thi lugng TiO2 tach tir xi lai giam
xudng. O nhiét do 900-975 °C trong qué trinh Na2COs chay long cac phan tir ion 0%
s& dugc phan ly ra va két hop véi oxy trong khdng khi tao ra NaTiOs. Tuy nhién, néu
tang nhiét d6 nung qué cao thi san pham nung bi déng ran lam cho kha nang phan ang
bi giam [9,10], & 975 °C hiéu suat tach TiO, chi con 84%. Do d6 dé hiéu suat tach
TiO2 cao, lva chon nhiét d6 thiéu 950 °C.

t thiéu TiO, (%)
N (@) [ee]
o o o

4
A

¢u sua

N
o

0
875 900 925 950 975 1000

Nhiét d9 (°C)

A

Hi

Hinh 4: Anh hiréng cua nhiét dé thiu dén hiéu sudt thiéu TiOz tir xi
Anh huong cia thoi gian thiéu xi trong Na2COs dugc biéu dién trong hinh 5, két
qua cho thay khi thoi gian thiéu tir 30-75 phat, hiéu suat thiéu TiOz tang do qua trinh
phg’m ung Xay ra manh, va dat hiéu suat thiéu TiO2 cao nhat la 96%. Do do dé hiéu
suat thiéu TiO- cao, lya chon thoi gian thiéu la 60 phut.
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Hinh 5: Anh huéng cua thoi gian thiéu dén hiéu sudt thiéu TiOy tor xi
3.2. Qua trinh hoa tach, thiy phan va nung.

Na,TiOs thu duoc sau qua trinh thiéu tiép tuc hoa tach trong dung méi nudc tao
thanh H2TiOs (rdn) theo phan &ng sau:

Na,TiO3 + 2H20= H2TiO3z + 2NaOH (8)

M6t s6 tap chat (Mn, Al, Si, ...) hoa tan vao nudc duoc loai bo sau qua trinh lang
tach. San pham ran H,TiOs tiép tuc dugc hoa tach trong dung dich axit HCI theo phan
ung sau:

H,TiOs +2HCI = TiOCl, + 2H20 (9)

Két qua nghién ciu anh huong cua qua trinh hoa tach trong axit HCI dugc thé
hién trong hinh 6 cho rang, hiéu suat hoa tach TiO: ting tir 30% lén 96% khi ting
nong do axit HCI tir 10% Ién 20%. Trong qué trinh thuc nghiém, khi nong d¢o6 HCI
15% thi c6 thé xay ra qua trinh thuy phan nén 1am giam ham luong TiO2 trong dung
dich. Khi str dung nong do axit cao, cac tap chat khac dé bi hoa tan vao dung dich gay
kho khin cho qua trinh thay phan. Nong d6 axit HC1 20% duoc chon cho qué trinh
nghién ctu tiép theo.
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Hinh 6: Anh huéng cia nong do axit dén hiéu sudt hoa tach TiO;



Két qua nghién cau anh huong cua thoi gian hoa tach trong HCI dugc thé hién &
hinh 7 cho thay, hiéu suat hoa tach TiO: tang khi thoi gian hoa tach tir 45 dén 60 phut,
TiO; thay d6i khong dang ké khi kéo dai thoi gian hoa tach. Nhu vay thoi gian hoa
tach 60 phut dugc chon cho qua trinh nghién ctu tiép theo.

100
/*4

(=]
o

~
o

Hiéu suit TiO, hoa tach ( %)
0]
o

(@2

o
w
o

45 60 75 90 105
Thoi gian ( phut)

Hinh 7: Anh huéng cua thoi gian dén hiéu suat hoa tach TiO;

7 Nhjét do hoa tach duoc Khéo sat nhu sau: 20, 40, 60, 80 °C. Két qua khao sat duoc
bicu dien trén hinh 8, cho thay hi¢u suat hoa tach TiO: tang tir 87% lén 96% khi tang
nhiét do tir 20 °C den 60 °C. Trén 60 °C hiéu suat hoa tdch giam c6 thé do mot phan
TiO2 da bi thay phan. Nhiét do phu hop cho qua trinh hoa tach la 60 °C.

N o)) ©
o ) o

N
o

Hiéu suit TiO, hoa tach (%)

0 20 40 60 80 100
Nhiét d9 (°C)

Hinh 8: Anh hwéng cua nhiét dé dén hiéu suat hoa tach TiO:
Sau qua trinh hoa tach axit HCI, dung dich thu duoc TiOCl2 dugc thuy phan &
nhiét do 95 °C tao ket tua H2TiOs theo phuong trinh phan tng sau:
TiOCl2 + H2O — H2TiOsy +4 HCI (10)



Két taa H2TiOs dugc nung ¢ nhiét ¢o 850 °C trong 1 gid theo phan tng:

HoTiOs 5 TiO, + He0

(11)
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Hinh 9: San phdm TiO, thu dwec sau khi nung
Bang 2: Thanh phdn hoéa hoc cuia san pham TiO2

Thanh phan

Ham lwong (%)

TiO>

98,09

Fe O3

0,19

SiO2

1,36

ZrO;

0,36

San pham TiO2 thu dwoc sau qua trinh nung dugc xac dinh thanh phan héa hoc
bang thiét bi phan tich huynh quang tia X (bang 2), két qua cho thay san pham TiO;
thu dugc c6 do sach dat 98% TiO,. Két qua phan tich thanh phan pha bang nhidu xa
Ronghen (hinh 10) cho thay san pham TiO> thu c6 cau tric dang rutin va anatas.
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Hinh 10: Gidn dé nhiéu xa Ronghen (XRD) san pham TiO2



3. KET LUAN

Titan dioxit duoc thu hoi tir xi titan chéat lugng thip bang phurong phéap kiém nong
chay st dung soda. Sau khi thiéu xi vai Na2COs ¢ nhiét d¢ 950 °C trong thoi gian 60
pht, khoang 96% titan trong xi duoc chuyén hoa. Ché d6 hoa tach axit HCI 20% &
nhiét d6 60 °C, thoi gian 60 phut dat hiéu suat hoa tach cao nhat. San pham TiO; sau
khi nung c6 d6 sach 98%.
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