Tap chi KHOA HOC BHSP TPHCM Phan Thi Hoang Oanh va tgk

TACH THORI OXIT TU QUANG MONAZITE THUA THIEN — HUE
BANG PHUONG PHAP KET TUA CHON LQC

PHAN TH| HOANG OANH’, NGUYEN HOANG VU™

TOM TAT
T %zori oxit tinh khiét dwoc tach tiv quang monazite Thira Thién — Hué bang phu"O’ng
phap két tua chon loc. Qua trinh tach dwoc chia lam 3 giai doan chinh: ché hoa quang voi
axit sunfuric dac; dung phwong phap két tiia chon loc tach Th (IV) tir dung dich qua 4 giai

doan; két tia Th (I V) dudi dang hydroxit bang dung dich amoniac ddc, sdy va nung &
800°C dé thu san pham.

Tir khéa: Thori oxit, thori, monazite, két tia chon loc.
ABSTRACT
Separating Thorium oxide from monazite in Thua Thien — Hue
by selective precipitation method

Pure thorium oxide is separated from monazite in Thua Thien — Hue province by
selective precipitation method. Separation process consists of three main stages: heating
ore with concentrated sulfuric acid; separating Th (IV) from the solution by selective
precipitation through the 4 stages, precipitating Th (IV) hydroxide by concentrated
ammonia solution, drying and calcining precipitate at 800°C to collect the product.
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1.  Giéi thi¢u

Thori 1a nguyén t6 thudc ho actinoit (Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm,
Md, Mo, Lr). Trong cac actinoit, chi Th, U va Pa tdn tai trong vé Trai dat. Khoéng vat
quan trong cta thori 14 thorit (ThSiO,) va monazite [1]. Thori kim loai c¢6 mau tring
bac, hoat dong manh, rat d& bi oxi hoa bé mat. Thori 1a vat liéu diéu ché chat dbt trong
16 phan tmg hat nhan; trong cong nghé hat nhan, thori 13 nguyén té c¢6 y nghia 16n sau
urani. [2]

Tu ndm 1891, viéc khai thac thori tir sa khoang monazite dugc phat trién manh.
Ngay nay, thori kim loai dugc san xuit mdi nim hang trim tin bang cach khir ThO,
tach duoc tir monazite. Nudc ta ¢ monazite & 1an véi ilmenite, zircon, rutile 1a nhiing
sa khoang ven bién.

Theo wéc tinh, trit lugng monazite trén thé giéi khoang 14 tridu tin. Riéng & Viét
Nam, monazite 1 quing c6 ham lugng thori 16n nhéat va duoc tim thay cha yéu & céac
tinh ven bién mién Trung. Thori dwoc nghién clru tach tir monazite qua cic phuong

" TS, Truong Pai hoc Sw pham TPHCM
CN, Trwdng DPai hoc Sw pham TPHCM
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phap ché hoa voi axit hodc voi kiém. Sau do, thong qua phuong phap két tua chon loc
két hgp chiét tdch vdi cac dung moi hiru co dé tach Th (IV) tir dung dich. [3], [4], [5]
2.  Thuc nghiém

Héa chit duoc st dung trong giai doan ché hoa 1a axit sunfuric dic 98%, dung
dich kiém stir dung cho qua trinh két tia chon loc 1a Eiung dich NaOH 5 N va dung dich
NH; déc (25 — 28%). Axit nitric 5 N dugc str dung dé hoa tan két ttia photphat.

Cac phuong phap duoc s dung trong qua trinh thuc nghiém la phuong phap ché
hoa quang voi axit, phuong phap két tua chon loc, phuong phap phan tich trong luong,
phuong phap XRD xdc dinh thanh phan pha, phuong phap XRF xac dinh thanh hoa hoc
cua san pham, va phuong phap SEM xac dinh cau tric va kich thudc hat.

MaAu monazite Thira Thién — Hué da nghién min dén kich thudc 74 um duoc sir
dung cho cac quy trinh thyc nghiém. Mau quéang c,(') mau xam nhat, dang hat min. Quy
trinh tach thori oxit tir tinh quang monazite dugc tién hanh qua céac giai doan sau:

2.1. Ché héa véi axit diic

5,00 g tinh quang dugc ngam voi axit sunfuric ddc trong coc thity tinh day béng

mat kinh dong ho, dun trén bep cach cat trong 5 gi¢ va dat trong tu hut. Thu dugc hén

hop bun nhio mau tring. Dé ngudi hdn hop. Thém nudc cit, khudy, dé ngudi dén nhiét
do phong. Loc, rua, thu dung dich (A).

Thy(PO,), + 6H,SO, dic ——— 3Th(SO,), + 4H;PO,
2LnPO, + 3H,S0, dic ——— Lny(SO,); + 2H,PO,

0

ThSiO, + 2H,S0, dic -—— Th(SO,), + SiO,4 + 2H,0

Hinh 1. Ché héa axit quing monazite
2.2. Két tiia va hoa tan lgi véi axit nitric

Thém tur tir dung dich NaOH 5 N vao dung dich A dé dua pH cua dung dich vé
gia tri pH;, thu duoc két tia tring 1a thori photphat va cac nguyén t6 dat hiém con 1an
theo. Loc, rira két tia, hoa tan trong dung dich HNO; 5 N dugc dung dich B.
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Hinh 2. Dung dich thu dwoc sau khi hoa tan két tiia photphat véi HNO;
2.3. Két tia lai voi dung dich amoniac

N Cho tur ’tir dung dich amoniac dic vao dung diph B, th}l duoc k~ét taa keo gréng la
hon hgp muoi photphat cia thori va cac nguyén to dat hiém con lan theo. D€ ngudi
dung dich, dong thoi diéu chinh pH dung dich dén pH,. Loc, rtra, thu két tua (C).

Hinh 3. Két tia dung dich B véi NH;
2.4. Chuyén héa két tiia photphat

Két tia C dugc dun sbi voi dung dich NaOH bao hoa trong 3 gio. Két tia keo
trang photphat s& chuyén thanh két taa hydroxit dang hat, mau vang nhat. Thém nudc
cat, dun tiép hon hop trong vong 1 gio. Loc nong két tha va rira két tia nhiéu lan véi
nuée nong. Thu duge két tua D.

Thy(PO,)s + 120H ~——— 3Th(OH)yd ying + 4PO3"
ad _
LnPO, + 30H -—— Ln(OH)s¥ i, + PO3

e
4Ce(OH); + O, ——— 4CeOyd g + 6H,0
2.5. Hoa tan két tiia véi HCI ddc va khuwr Ce(1V) thanh Ce(I1l)

Th(OH), c6 tich sb tan bang 3,2.10415 rat bé hon tich s tan cua cac Ln(OH); (co
gia tri tir 102 ing v6i Ce(OH); dén 107" tmg voi La(OH);), nén c6 thé tach Th(OH),
khoéi cac Ln(OH); bang cach két tia phan doan. Nhung CeO, co tich s6 tan rat bé
(1,6.105) [6] s& két tua theo, do d6 phai dung gluco khir Ce** vé Ce** trude khi két tna
phan doan.
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Dun két tia D v6i dung dich glucd dén 70°C, cho tiép HCI dic, dun va khudy
trong 3 gio ¢ nhiét dd khong qua 75°C. Két tia hydroxit D dugc hoa tan hoan toan, thu
duoc dung dich c6 mau vang sam (E).

Th(OH), + 4H' -— Th*" + 4H,0

o

Ln(OH); + 3H" -—— Ln* + 3H,0
CeO, + 4H" —— Ce* + 2H,0

o

2Ce* + CgHpOg + HyO -—— 2Ce™ + CeH,,0, + 2H"

Hinh 4. Dung dich thu duoc sau khi phan ung voi gluco va HCI
2.6. Két tiia lai voi dung dich amoniac lin 2
. Cho’tir tor dung dich NH3 dac vao dupg dich E ¢ nhiét ,dé phong, déng th(‘ri, tang
dan pH den pH; (< 4, the’o dicu kién tich so tan), thu dugc két tia keo. Loc rira ket tia
nhi€u lan véi nude cat, say ¢ 100°C trong 1 gio, sau d6 nung ¢ 800°C trong 1 gio. Sau
nung thu dugc ThO, mau trang, dang hat.
Th* + 40H — Th(OH),

=

Th(OH), ——— ThO, + 2H,0

Hinh 5. Sin pham ThO,
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3.  Két qua va thio luan
3.1. Thanh phan quéing monazite Thira Thién — Hué

Monazite Thua Thién — Hué dugc phéan tich b';mg X-Ray Flourescence
Spectrometer (XRF) dé¢ xac dinh ham lugng cac nguyén t6. Két qua dugc trinh bay
trong bang 1.1.

Bing 1.1. Thanh phan qudng monazite

STT Nguyén tb Ham lwgng (%)
1 CeO, 38,67
2 La,0, 10,84
3 Nd,0;, 10,52
4 P,0s 19,61
5 ThO, 4,96
6 U304 0,23
7 Céc nguyén t khac 15,17

Ham luong ThO, trong quing dugc dung dé tinh hiéu suét tach.
3.2. Anh hwong ciia pH, dén hi¢u sudt tich
Khi ché hoa tinh quing monazite v6i H,SO4 98%, ty 1¢ thé tich axit (ml): khoi

luong quang (g) = 10 : 5, hiéu suat ché hoa 1a trén 90% (tinh dya trén luong chét
chuyén vao dung dich A thu duoc sau ché hoa va khdi lugng phan ran khong tan).

C6 dinh pHy= 2,3; pHy= 3, trong qua trinh diéu chinh pH dung dich vé pH;, hiéu
suat thu hdi san pham Th02 tang Ién khi tang pH, tir 1,0 dén 2,0. Tuy nhién, khi pH,
tang > 2 thi san pham thu duoc c6 mau tring nga, nhu vay da 1an tap chat (c6 thé 1a
oxit cadc nguyén td dat hiém, thuong gap la cac oxit cua xeri). Nén pH; dugc chon dé
thuc hién cac budc tiép theo 1a 2.0.
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Hinh 6. Puong biéu dién tiwong quan giita pH, va hiéu sudt tach ThO,
khi pH,=2,3; pH;=3
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3.3. Anh hwong ciia pH; dén dp tinh khiét ciia ThO,

Do diéu kién tich s tan, pH; phai < 4. Cac gia tri dugc khao sat 1a pH; = 3,0 va

pH3, =4,0. Két qua cho ,théy khi‘ pH; =3, sép phém thu duoc cqé mau tréng, la ThO, tinh
khiét (hinh 7), hiéu ’suﬁt thu hf)i 80,08%. O pH; = ’4 san pham thu dugc hoi vang va
gian do XRD cho thay san pham khong con tinh khiét nira (hinh 8).
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Anh SEM (hinh 9) cho thiy san phim c6 dang phién.

Hinh 9. Anh SEM ciia san pham ThO,
4. Kétluan

ba thu dugce ThO, tinh khiét véi phuong phap két taa chon loc tir quing monazite
Thira Thién — Hué: Tinh quang dugc ché hoa voi H,SO, dac ¢ phiét do trén ZQOOC. Két
tua thu dugc bang cach dung NaOH 5 N dua pH dung dich v€ 2. Hoa tan két tua voi
HNO3’5 N. Két tua lai voi NH; dac, dua pH dung dich vé 2,3, sau d6 chuyén k@:t tha
keo trang photphat thanh ket tua hydroxit v6i NaOH bao hoa ¢ 100°C. Hoa tan ket tua
voi HCI dac, dung NH; tach Th (IV) duéi dang hydroxit & pH = 3. Say, nung két tua ¢
800°C trong 1 gio dé thu ThO,.
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