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SUMMARY

PREPARATION TITANIUM DIOXIDE NANOMATERIAL FROM BINH
DINH ILMENITE ORE BY SULFATE PROCESS AND APPLICATION FOR
DECOMPOSITION OF ORGANIC POLLUTANTS

Preparation of titanium dioxide nanomaterial from Binh Dinh illmenite using sulfuric
acid factor to decompose ore was investigated. The titanium dioxide
photocatalyst was prepared under the conditions of 90% sulfuric acid aqueous, the
ratio between ilmenite mass and sulfuric acid volume was 3:1, ore was decomposed
about 210 °C for 6 hours and calcination temperature of TiO(OH); was 650 °C in two
hours. The obtained TiO; material with the present of elements such as iron and
sulfur show better photocatalytic activity than that of a commercial TiO,; powder for
degradation of methylene blue even under ultraviolet radiation.

Keywords: Ilmenite, sulfuric acid, decompose, titanium dioxide, photocatalytic

activity.

1. PAT VAN PE kha cao [3], [5 -9]. Vi vay, viéc diéu
Titan dioxit 1a mdt trong nhiing chat ché TiO, tir cac ngudn khoang tir nhién
xuc tac quang ban dan rat hitu hiéu cho nhu qudng ilmenit s€ lam giam gia
qua trinh phin hay cac chit hiru co 6 thanh cta loai vat liéu nay va cho phép
nhiém bén viing trong mdi trudng nude md rong pham vi ing dung cia nd, dac
[3, 12, 14]. Vat li€u TiO; c6 kich thudc biét 1a trong linh vuc xtt 1y moi truong.
nanomet ding dé lam chat xuc tac Mat khac, viéc diéu ché TiO, tir quing
quang thudng duoc diéu ché tir cac tién ilmenit c6 thé giir lai mot sd nguyén td
chat ban dau nhu ankoxit, mudi sunfat, tap chat trong diéu kién diéu ché nhat
mudi clorua cua titan nén cé gia thanh dinh, diéu nay s& lam ting hiéu qua
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quang xuc tac cua TiO; do sy c6 mat
cia cac nguyén td tap chat di tao ra
nhirng khuyét tat bé mit va tré thanh
cac tam hoat dong c6d kha nang lam
giam su tai két hop cua cap electron va
16 trong quang sinh [15]. C6 nhiéu
phuong phap diéu ché TiO, nhu phuong
phap sunfat hoa, kiém hoéa, clo hoa,
florua,... va mdi phuong phap diu co
nhitng uu nhugc diém nhat dinh vé kha
ning ung dung trong thyc tién [1, 2, 4,
10, 13, 14].

Trong nghién ctu ndy, ching toi tién
hanh diéu ché vat liéu TiO, tir quing
ilmenit Binh Pinh bing phuong phéap
sunfat va khao sat tiém ning tng dung
cua vat li¢u nay trong linh vuc xur Iy cac
chat hitu co 6 nhiém trong moi trudng
nuéc nham goép phan st dung c6 hiéu
qua ngudn nguyén liéu ilmenit sin c6 &
dia phuong.

2. THUC NGHIEM

2.1. Héa chét va thiét bj

Quang ilmenit (My Thanh, Phu My,
Binh Pinh); H,SO; 98%, phoi sat
(Trung Qudc), cat.

Khao sat hinh anh bé mit bang phuong
phap hién vi dién tir quét (JEOL JSM-
6500F). Thanh phan pha duogc xac dinh
bang phuong phap nhifu xa tia X (D8-
Advance 5005). Kha ning hap thu anh
sang cua xuc tac dugc dic trung bang
phé hip thu UV-Vis (3101PC
Shimadzu). Thanh phan cac nguyén tb
c6 mit trong mau xuc tac duoc xac dinh
bang phuong phap phd tan xa ning
lugng tia X (Hitachi S-4700 High
Resolution). Dién tich bé mit va phan
b mao quan duoc do boi ki thuat hip
phu va giai hap phu N, & 77 K
(Micromeritics Tristar 300) va phuong
phap phan tich nhi¢t (Shimadzu DTA —
50 H). Nong do xanh metylen dugc xac
dinh bang phuong phap tric quang &
buoc soéng 664 nm (UV 1800,
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Shimadzu).

2.2. Tong hop vat liéu TiO,

Cho dung dich axit sunfuric 90% vao
binh cau va tién hanh gia nhiét ¢
khoang 120-135 °C trén bép céach cat,
cho tu tir quang ilmenit vao véi ti 1€
gitta khéi luong quing ilmenit va thé
tich axit sunfuric 1a 3:1 va duy tri toc do
khudy 500 vong/phut, sau d6 nhiét do
cua h¢ phan ung duoc nang Ién va giir
6n dinh trong khoang 200 — 210 °C trong
sudt qua trinh phan hay quing.

San phdm sau khi phian huy dugc dé
ngudi tu nhién rdi dem hoa tach bang
dung dich H,SO4 0,1 M trén bép khudy
tur gia nhi¢t trong khoang 3 gio' ¢ nhiét
d6 khoang 70 °C. Pé ling hdn hop
khoang 8 gid, sau d6 tach phan dung
dich 16ng va phan bi ran. Phin dung
dich loc duoc tién hanh tach loai sit.
Sau d6 dem thuy phan trén bép khuiy
tir gia nhiét & nhiét d6 khoang 90 °C
trong 3 gid, ria két taa thu dugc bang
nude cit va axeton. Sau do két tua duoc
sdy kho & 80 °C trong 5 gio, roi nung &
nhiét do xac dinh trong 2 gio voi tdc do
gia nhiét 5 °C/pht.

2.3. Khao sat hoat tinh quang xic tac
Lay 0,1 g TiO, va 200 mL dung dich
xanh metylen 10 mg/L vao cbc thiuy
tinh 500 mL. Dung gidy bac boc kin
cbe, khudy déu cbc trén may khudy tir
trong 2 gid, sau d6 chiéu xa bang dén
UV. Sau thoi gian nhit dinh, dem ly
tam (tbc do 6000 vong/phut trong 15
phut), nong d6 xanh metylen con lai
dugc xac dinh bang phuwong phap tric
quang.

3. KET QUA VA THAO LUAN

3.1. Pac trung vat li¢u

Két qua dic trung vé thanh phan pha
cua vat liéu TiO; nung ¢ cac nhiét do
khéc nhau duogc trinh bay ¢ hinh 1.
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Hinh 1. Gian dé XRD ciia vit liéu TiO>
a (500°C); b (550°C); ¢ (600°C); d
(650 °C) va e (700 °C)

Tir gian d6 nhifu xa tia X (hinh 1) ctia cac
vat lidu TiO; 1an Iwot nung & nhiét do 500,
550, 600, 650 va 700 °C (T500, T550,
T600, T650 va T700) cho thdy, ca 5 miu
T500, T550, T600, T650 va T700 déu
xudt hién céc pic tai cac vi tri 20 = 25,26°;
37,78°% 38,56°; 48,00°% 53,90°; 53,92° va
62,52° dic trung cho cAu trac tinh thé dang
anatas cua ung voi TiO,. Bén canh do, trén
gian dd con co cac pic dic trung cho ciu
trac tinh thé dang rutil (20 = 27,33°), dic
biét miu T700 c6 phan trdm ti 1¢ rutil cao
hon anatas. Diéu nay cho thdy nhiét do
nung da anh huéng manh dén thanh phan
pha ctia TiO,. Két hop véi viée khéo sat so
bd thong qua phan Ung phan hidy xanh
metylen chiing t6i nhan thay vat liéu T650
thé hién hoat tinh quang xtc tac ot hon so
VO’i cac vat licu con lai nén nhiét do xur 1y
mau dugc chon 1a 650 °C.

Anh vi cau trac cia vat liéu TiO, diéu ché
& 650°C dugce xac dinh bang phuong phap
hién vi dién tir quét. Két qua duoc trinh
bay ¢ hinh 2.

IMS-NKL %200k SE(M,LAQ)

Hinh 2. Anh SEM ciia vit liéu T650
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Tu 4anh SEM cia mau vat liéu T650
(hinh 2) cho thy, cac hat TiO; c6 dang
hinh cau twong d6i dong déu, c6 kich
thudc hat trung binh khoang 20 nm va
khé phan tan, tch ro1 nhau.

Tinh chit xp va cdu tric mao quan cia
vat ligu T650 dugc nghién ciu bﬁng
phép do dang nhiét hp phu va giai hap
phu nito & 77 K. Két qua duoc trinh bay
¢ hinh 3.

Ttr hinh 3 cho thdy, hinh dang dudng
dang nhiét hip phu - khir hip phu N, &
77 K cua vat lieu T650 thudc loai IV
theo phan loai cua IUPAC, ngung tu
mao quan xay ra rd rang & ap suat tuong
ddi 0,61, duong déng nhiét c6 mdt vong
tré kiéu H3, diéu nay chimg t6 vat lidu
TiO; diéu ché & 650 °C c6 ciu tric mao
quan trung binh. Dién tich bé mit riéng
ctia bot TiO, diéu ché dugc tinh tir phép
do la 33 1 mz/g
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Hinh 3. Bu’O’ng dang nhzet hap phu khuw
hap phu N> cua vat lieu T650

Tir két qua ¢ hinh 4 cho thdy, dudng
phan bd kich thuéc mao quan cua vat
libu T650 trai dai voi nhiéu pic trong
khoang tir 5 dén 100 nm. Piéu nay cho
thz?iy vat liéu thu duoc c6 nhiéu loai mao
quan c6 kich thudc khac nhau. Pic cuc
dai sic nét tng véi dudong kinh mao
quan khoang 8,5 nm, do vay vat li¢u
T650 chi yéu gdm cic mao quan trung
binh, diéu nay kha pht hop v&i nhan
dinh thu dugc tir duong hap phu - giai
hap phu nito & hinh 3.
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Hinh 4. Puong phdn bé kich thiede mao
quan cua vat lieu T650

Dé kiém tra sy c6 mit ciia cac nguyén
td trong mau T650, vat liéu duoc dic
trung bang phd EDS. Két qua duoc
trinh bay & hinh 5.

Tir phd EDS ¢ hinh 5 chi ra rang, vat
liéu TiO, diéu ché & 650 °C bén canh
cac nguyén tb la titan, oxi con c6 mot sO
cac nguyén td khac nhu luu huynh,
sat,... voi ham luong rat nho. Piéu nay
cho phep du doan vat liéu TiO, thu
dugc s€ cai thién dang ké hoat tinh
quang xuc tac so voi vat li€u TiO; tinh
khiét.

Hinh 5. Phé EDS ciia mdu T650
Dé dic trung cho kha ning hap thu buc
xa cua T650, vat liu duoc dic trung
bang phd hip thu UV-Vis. Két qua
duoc trinh bay ¢ hinh 6.
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Hinh 6. Phé hép thu UV-VIS ciia vét
liéu T650
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Phd hdp thu UV-Vis miu rin cia vat
liéu T650 ¢ hinh 6 cho thdy, vat liéu
T650 c6 kha nang hép thu manh btrc xa
c6 bude song nim trong ving tir ngoai,
dac bi¢t c6 su c6 su mo rong nhe bé hép
thu vé viing anh sang kha kién (dén 600
nm). S¢ di c6 su mé rong nhe bé hip
thu vé ving 4nh sang kha kién c6 thé do
su ¢6 mit clia cac nguyén to tap chat
(Fe, S,...) trong qué trinh diéu ché
Ti0,, chung dong vai tro nhu cac tac
nhan bién tinh [15]. Nhan dinh nay kha
pht hop véi dir lidu thu duoc tir phd
EDS. Nhitng két qua nay dinh hudng
cho viéc tan dung cac nguyén té sin co
trong quing ilmenit 1dm tac nhan bién
tinh va tién hanh dong thoi trong qua
trinh diéu ché.
3.2. Hoat tinh quang xuc tac cua vat
liéu T650
Dé danh gia hoat tinh quang xuc tac ctia
vat lieu T650 tong hop duoc, thi
nghi¢ém phan hdy xanh metylen trén
T650 va P25 duogc tién hanh. Két qua
do6 chuyén hoa xanh metylen sau cac
thoi gian phan hady khac nhau duogc
trinh bay & bang 1.
Bang 1. PG chuyén héa cia dung dich
xanh metylen trén vat lieu T650

bo chuyén hoa (%)

Thoigian | 5, | ¢ 1 99 | 120 | 150 | 180
(phut)

Xiie | T650 | 16,4 20,5|25,6 | 29,6 | 34,6 | 34,6

tac | prs | 94 12,6163 |21,6|26,2(265

Két qua & bang 1 cho thdy, hoat tinh
quang xuc tac cua vat liéu T650 t6t hon
so v6i vat ligu P25, cu thé tai thoi diém
30 phat, d6 chuyén hoa xanh metylen
trén vat ligu T650 va P25 lan luot 1a
16,4% va 9,5% va sau 180 phat do
chuyén héa tuwong Ung dat 34,6% va
26,5%. Tir nhimng két qua trén cho thiy
hoat tinh quang xtc tac day trién vong
cia vat litu TiO, didu ché tur quang
ilmenit Binh Pinh.




4. KET LUAN

Pi diéu ché thanh cong vat liéu titan
dioxit tir quing ilmenit Binh Pinh bang
phuong phap sunfat, vat li¢u thu dugc
c6 kich thudc hat trung binh khoang 20
nm, dién tich bé mat riéng la 33,1 mz/g.
Khi xir Iy mau & nhiét d6 650 °C, vat
liéu TiO, tOn tai ca pha anatas va pha
rutil. Két qua phd hap thu UV-Vis cho
thdy, vat liéu TiO, c6 kha ning hép thu
buic xa ¢6 budc song nam trong ving tir
ngoai, dac bi€t co su co sy mo rong nhe
bé hip thu vé ving anh sang kha kién
do sy c6 mat cua cac nguyén tb tap chat
trong qua trinh diéu ché. Két qua khao
sat su phan hiy xanh metylen trén xuc
tac T650 cho thdy, vat liéu T650 co
hoat tinh quang xuc tac cao hon so véi
vat licu TiO, thuong mai P25. Diéu nay
cho thiy tiém ‘nang ung dung phuong
phap sunfat dé diéu che chat xtc tac
quang tlr quiing ilmenit sdn c6 & nudc ta.
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