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ABSTRACT

In this paper, a synergistic

extraction effect that is based on the mixture of

triizoamylphosphate (TiAP) and 2-ethylhexyl 2-ethylhexyl phosphonic acid (PC88A) using
petroleum as diluent is applied to effectively extract and purify cerium from monazite mineral
sand ore located in Nuithanh District, Quangnam Province. Rare earths in monazite are
extracted and scrubbed from the organic phase with 6M HNO;. After that cerium is separated
from the rare earths at the purify of 99.05% by the use of the reduction agent of 10% H,O,, and 2

stages of scrubbing with 6 M HNO;.

- MO PAU

Mot s6 két qua nghién ctu truée day [2, 3]
cho thdy, viéc chiét cic nguyén t6 dat hi€m
(NTDH) bing hén hop triizoamylphotphat
(TiAP) va axit 2-etylhexyl 2-etylhexyl
photphonic (PC88A) c¢6 dung lugng chiét 16n
hon so vé6i cdc don tic nhan chiét TiAP, PC88A.
Khi chiét téng dat hiém thu duogc tir quiang
monazit bang phuong phdp trén, pha hitu co
chita cic NTDH va ca thori, uran [4, 5].

Trong cong trinh nay, ching toi trinh bay
két qua nghién ctu tich Ce ra khdi cic NTPH,
Th, U c6 trong monazit bang phuong phéap giai
chiét trong cdc diéu kién khdc nhau nham muc
dich thu hoéi va lam giau Ce c6 trong quang sa
khoiang monazit & viung ven bién huyén Nii
Thanh, tinh Quang Nam.

I - PHUONG PHAP THUC NGHIEM
Quang sa khoang monazit Ndi Thanh dugc

tinh ché 1am giau, sy kho va tron déu; sau do
ngam chiét trong 48 gid bang dung dich HNO,

10 - 12 M véi ty 1é axit/quing 1a 2/1 [4]. Dung
dich thu dugc dem pha loang 5 1an r6i lang, gan.
L4y phan dung dich trong dé ti€n hanh chiét,
tach NTbH.

Céc nguyén t6 dat hiém dugc thu hoi trén
phéu chiét c6 dung tich 20 ml bang hén hop 2
tdc nhan chiét TiAP 0,5 M + PC88A 0,5 M -
dau hod. Ty l¢ thé tich clia pha nuéc va pha hitu
co 1a 1:1. Thoi gian chiét va phan pha 1a 5 phait.
Sau khi tdch riéng hai pha, néng do6 NTDH
trong pha nudc va pha hitu co dugc xdc dinh
bing phuong phép chudn do véi dung dich
chuin DTPA 10> M trong su c¢6 mit clia thudc
thr Arsenazo(IIT). Ham luong Th duogc xac dinh
bang phuong phdp chudn do v6i EDTA trong su
¢6 mat clia xylen da cam [4, 5].

Xac dinh cac NTPH va cac nguyén td trong
mau quing bing phuong phdp quang phé phat
xa nguyén tir nguoén Plasma ghép ndi cam tng
ICP-AES (Inductively Couple Plassm—Atomic
Emission Spectrometry).

Nong do axit dugc xdc dinh bang phuong
phdp chuidn do truc ti€p véi dung dich chuédn
NaOH va chi thi metyl da cam [1, 2].
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II - KET QUA VA THAO LUAN

Anh huéng ciia nong do axit nitric dén kha
nang rua giai cac NTPH, Th trong hé chiét
hon hop TiAP-0,5M + PC88A-0,5 M
Dung dich chita cdc mudi
Nd(NO;);, Gd(NO;);,  Y(NO;)s,
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Th(NO,), cé néng do ban dau 0,1 M dugc chiét
bang tdc nhan chiét hén hop TiAP 0,5 M+
PC88A 0,5 M - dau hoa & nong do HNO; 0,5
M. Sau khi chiét, pha hitu co dugc rira gidi bang
dung dich HNO, ¢6 nong do thay ddi tir 2M dén
10M. Kha nang rira giai cia cic NTPH va Th tir
pha hitu co dugc trinh bay trong biéu do dudi
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Biéu dé: Anh hudng ctia néng do axit nitric dén kha nang rira giai cdic NTDH, Th tir pha hitu co

Tir biéu d6 trén cho thay, khi néng do axit
HNO; tang, kha nang rtra giai cic NTDH(II)
tang, sO 1an ria giai giam. Cac NTDH(IIT) duoc
rira giai hoan toan khoi pha hitu co & nong do
HNO; 5-6M. Con Th(IV) dugc rua giai & nong
do HNO, 8-10M. Ce(IV) tao phiic rdt bén véi
hon hop tdc nhan chiét TiAP va PC88A nén van
con 6 trong pha hitu co.

Anh huéng cta noéng dé axit nitric dén kha
nang rua giai xéri
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Ce(IV) trong pha hitu co dugc khir hoan toan
thanh Ce(III) bang dung dich H,0,10% [5]. Sau
do6, pha hitu co duoc rira giai bang dung dich
HNO; c6 néng do thay déi tir 2 M dén 8 M. Kha
nang rtra giai Ce(Ill) tr pha hitu co dugc trinh
bay trong bang 1.

Két qua ¢ bang 1 cho thdy, hiéu sudt thu hoi
Ce khoi pha hitu co dat rat cao tir 98,62%
(HNO, 6M) dén 99,83% (HNO, 8 M) trong su
c6 mat cua H,0, 10% va sau 2 lan giai chiét.
Tuy nhién, v6i nong do HNO; 8 M s& anh hudng



dén do bén cula thiét bi. Vi vay, ndong do HNO;
6M duoc chon dé rira giai Ce tlr pha hitu co.

Chiét, lam sach cac NTPH(III) tir dung dich
ngam chiét quang sa khoiang monazit Nii

Ham lugng (%) cdc NTDH trong tinh quang
monazit Ndi Thanh duoc xdc dinh bang phuong
phdp sic ky trao déi ion két hop chuin do vi
luong v6i dung dich DTPA trong su c6 mat cla
Arsenazo(IIT) va phuong phap (ICP—AES). Két

Thanh qua dugc trinh bay trong bang 2.
Bdng I: Kha nang rira giai Ce(I1I) tir pha hitu co bang axit nitric
[H*], mol/l Lan 1, % Lan 2, % Lan 3, % Téng cong, %
2 51,21 14,35 3,20 68,76
4 61,76 22,54 7,61 91,91
6 81,73 16,89 vét 98,62
8 89,47 10,36 0 99,83
Bdng 2: Ham lugng (%) cac NTPDH trong tinh quang monazit Ndi Thanh
NTDH Ham luong NTDH, % NTDH Ham luong NTDH, %
Lu - Gd 1,86
Yb 0,10 Eu 0,14
Tm - Sm 3,95
Er 0,18 Nd 16,57
Ho 0,15 Pr 5,38
Y 4,87 Ce 39,15
Dy 0,31 La 21,30
Tb 0,23 Th 5,63
U 0,18

Dua vao két qua & trén, dé thu nhan va 1am sach cdc NTDH(III) khoi cdc tap chat, ching toi
da st dung phuong phdp chiét bing hén hgp TiAP-0,5M + PC88A-0,5M - dau hoa & nong do dung
dich HNO; 0,5M [4, 5]. Trong pha hitu co chia chu yéu cac NTPH(III), Ce va Th. Két qua cua qua
trinh rira giai thu hoi téng NTDH(III) sach bing dung dich HNO; c6 néng do tir 1 M dén 6 M duoc
dua ra & bang 3.

Bdng 3: Su rira giai thu héi téng NTDH(II) sach bing dung dich HNO;.

[H*], mol/l Lin 1, % Lin 2, % Lan 3, % Téng cong, %
1 25,60 16,30 8,54 50,44
2 38,23 17,04 6,33 61,60
3 47,90 15,52 5,66 69,08
4 64,35 12,77 4,55 81,67
5 81,20 17,57 0,52 99,29
6 92,12 7,45 0,15 99,72

T bang 3, qud trinh rira giai thu hoi
NTDH(II) thuan lgi khi dung dung dich HNO; 5

- 6 M. Sau 3 lan rua hiéu suét dat 99,72%. Thori
chi chiém 1,70 pg/ml va khong thdy c6 uran.
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Thu hoi Xéri sach

Két qua nghién ctru ¢ 3.3 cho thay, ham 1-
uwong Ce trong tinh quang monazit Ndi Thanh
chiém kha cao (39,15%). Tuy nhién, luong Ce
nay van con lai trong pha hitu co sau khi da
chiét va rlra giai dé thu hoi NTDH(III).

Dé giai chiét thu héi Ce sach, ching toi da
dung H,0, khir Ce(IV) vé Ce(III) trong pha hitu
co, sau d6 dung HNO; 6M rlra giai thu hoi

Ce(IID). Lan rlra giai thi nhat tich duoc 86,44%
va lan th hai tach dugc 12,31%. Nhu vay qua 1
l1an chiét va 2 lan rtra giai, Ce da duoc tich ra
v6i hiéu suat 98,75%, do sach dat 97,80%. Lap
lai qui trinh nay mot 1an nita va thu dugc Ce vé6i
do sach 99,05%, Thori chi chi€m 0,83 pg/ml va
khong ¢6 Uran. Két qua nay phit hop véi cdc
nghién cttu trude day [5]
Két qua phan tich thanh phan NTDH(III) va

Ce sach duoc trinh bay & bang 4.

Bdng 4: Thanh phan NTPH trong san phdm Ce sach

NTPH Lu Yb Tm Er Ho | Y | Dy Tb
Ce duoc lam
sach lan 1, (%) ) 0,07 0,09 0,23 0,1
Ce dugc lam ) i i ] . ]
sach 14n 2, (%)
NTPH Gd |Eu| Sm | Nd [ Pr Ce La Th
Ce duoc lam
sach l4n 1, (%) 0,34 0.51 97.8 0,86 1,70 pg/ml
Ce duoc lam .
sach 14n 2, (%) vet 0,08 99,05 0,22 0,83pg/ml
IV - KET LUAN TAI LIEU THAM KHAO

- D3 nghién ctu anh hudng cta noéng do
HNO; dén kha nang rira giai cic NTDH(III), Ce
va Th sau khi chiét bang hon hop TiAP-0,5 M
+PC88A-0,5 M.

- DPia nghién ctu chiét thu nhan cic
NTDH(II) sach tir pha hitu co, hau nhu khong
14n Ce, thori va uran bang hon hop TiAP-0,5 M
+PC88A-0,5 M va giai chiét v6i axit nitric.

- Da téch thu hoi Ce sach, sau 1 1an chiét va
2 lan rtra giai, Ce sach dat 98,75%. Lap lai qui
trinh nay mot l1an nita da thu duoc Ce vé6i do
sach 99,05%.
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