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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 flom monazite mineral 
sand ore located in Nuithanh District, Quangnam Province. Rare earths in monazite are 
extracted and scrubbed from the organic phase with 6M HNOj. After that cerium is separated 
flom the rare earths at the purify of 99.05% by the use of the reduction agent of 10% H2O2, and 2 
stages of scrubbing with 6 M HNO^. 

I - MO DAU 

Mdt so kit qua nghien ciiai trudc day [2, 3] 
cho thiy, viec chie't cac nguyen to dit hiem 
(NTDH) bing hdn hgp triizoamylphotphat 
(TiAP) vi axit 2-etylhexyl 2-etylhexyl 
photphonic (PC88A) cd dung lugng chilt ldn 
hon so vdi cac dem tac nhan chiet TiAP, PC88A. 
Khi chilt tdng dat hiem thu dugc tir quang 
monazit bing phucmg phap tren, pha hiru ca 
chira cic NTDH va ea thori, uran [4, 5]. 

Trong cong trinh nay, chiing toi trinh bay 
kit qui nghien ciiu tach Ce ra khdi cac NTDH, 
Th, U ed trong monazit bing phucmg phap giai 
chiet trong cac dilu kien khac nhau nhim muc 
dfeh thu hdi va lim giau Ce cd trong quang sa 
khoang monazit d viing ven biln huyen Niii 
Thanh, tinh Quang Nam. 

II - PHUONG P H A P T H U C NGHIEM 

Quang sa khoang monazit Niii Thanh dugc 
tinh chi lam giiu, siy khd va trdn diu; sau dd 
ngam chiet trong 48 gid bing dung dich HNO3 

10 - 12 M vdi ty le axit/quang la 2/1 [4]. Dung 
djch thu dugc dem pha loang 5 lin rdi ling, gan. 
Lay phin dung djch trong de tiln hanh chilt, 
tach NTDH. 

Cac nguyen td dat hilm dugc thu hdi tren 
phlu chilt cd dung tfch 20 ml bing hdn hgp 2 
tac nhan chilt TiAP 0,5 M H- PC88A 0,5 M - diu 
hoa. Ty le thi tfch ciia pha nudc va pha hii'u ca 
la 1:1. Thdi gian chilt va phan pha la 5 phiit. 
Sau khi tach rieng hai pha, ndng do NTDH 
trong pha nude va pha huu ca dugc xac djnh 
bing phuang phap chuan do vdi dung djch 
chuin DTRA 10'" M trong su cd mat ciia thud'c 
thir Arsenazo(III). Ham lugng Th dugc xac djnh 
bing phucmg phap chuin do vdi EDTA trong sir 
cd mat ciia xylen da cam [4, 5]. 

Xac dinh cac NTDH va cac nguyen to trong 
miu quang bing phucmg phap quang phd phat 
xa nguyen tir ngudn Plasma ghep nd'i cam irng 
ICP-AES (Inductively Couple Plassm-Atomic 
Emission Spectrometry). 

Ndng do axit dugc xac djnh bang phucmg 
phap chuin do true tilp vdi dung djch chuin 
NaOH va chi thj metyl da cam [1,2]. 
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Ill - KET QUA v A THAO LUAN 

Anh hudng cua nong do axit nitric den kha 
nang rua giai cac NTDH, Th trong he chiet 
hdn hgp TiAP-0,5M + PC88A-0,5 M 

Dung dich chira cac mudi La(N03)3, 
Nd(N03)3, Gd(N03)3, Y(N03)3, Ce(N03)4, 

H,(%). 

Th(N03)4 cd ndng do ban diu 0,1 M dugc chilt 
bing tac nhan chie't hdn hgp TiAP 0,5 M -i-
PC88A 0,5 M - diu hoi d ndng do HNO3 0,5 M. 
Sau khi chiet, pha hiru ca dugc rira giai bing 
dung djch HNO3 cd ndng do thay ddi tir 2M din 
lOM. Khi nang rira giai ciia cic NTDH vi Th tir 
pha hiiu ca dugc trinh bay trong biiu dd dudi 
day. 

CH*(M) 

2 3 4 5 6 8 10 

B ^ H Giai chiet lan 1 K%^ Giai chiet lan 2 I I Giai chiet lan 3 H H Giai chiet lan 4 

Bieu do: Anh hudng ciia ndng do axit nitric din kha nang rira giii cic NTDH, Th tir pha hiru ca 

Tir biiu dd tren cho thiy, khi ndng do axit 
HNO3 tang, khi nang rira giai eac NTDH(III) 
tang, sd lin rira giai giim. Cac NTDH(III) dugc 
rira giii hoan toan khdi pha hiiu ca d ndng do 
HNO3 5-6M. Cdn Th(IV) dugc rira giii d ndng 
do HNO3 8-lOM. Ce(IV) tao phiic rat bin vdi 
hdn hgp tac nhan chiet TiAP va PC88A nen vin 
cdn a trong pha huu ca. 

Anh hudng ciia ndng do axit nitric den kha 
nang rua giai xeri 

Ce(IV) trong pha hiiu ca dugc khir hoin toan 
thinh Ce(III) bing dung djch H202lO% [5]. Sau 
dd, pha hiiu ea dugc rira giai bing dung djch 
HNO3 cd ndng do thay ddi tir 2 M din 8 M. Kha 
nang rua giii Ce(III) tir pha hiru ca dugc trinh 
bay trong bang 1. 

Kit qui d bang 1 cho thiy, hieu suit thu hdi 
Ce khdi pha hiru ca dat rit cao tir 98,62% 
(HNO3 6M) din 99,83% (HNO3 8 M) trong su 
cd mat ciia H2O2 10% va sau 2 lan giai chilt. 
Tuy nhien, vdi ndng do HNO3 8 M se inh hudng 
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dl'n do ben ciia thie't bj. Vi vay, ndng do HNO3 
6M dugc chgn de rira giai Ce tir pha hiiu ca. 

Chiet, tarn sach cac NTDH(III) tiif dung djch 
ngam chiet quang sa khoang monazit Niii 
Thanh 

Ham lugng (%) eac NTDH trong tinh quang 
monazit Niii Thanh dugc xie djnh bang phucmg 
phap sic ky trao ddi ion kit hgp chuin do vi 
lugng vdi dung djch DTRA trong sir ed mat ciia 
Arsenazo(III) va phuang phap (ICP-AES). Kit 
qui dugc trinh bay trong bang 2. 

Bdng 1: Kha nang rira giai Ce(III) tir pha hiiu ca bing axit nitric 

[H*], molA 
2 

4 

6 

8 

L i n l , % 

51,21 

61,76 

81,73 

89,47 

Lin 2, % 

14,35 

22,54 

16,89 

10,36 

Lin 3, % 

3,20 

7,61 

vit 

0 

Tdng cdng, % 

68,76 

91,91 

98,62 

99,83 

Bdng 2: Ham lugng (%) eae NTDH 

NTDH 

Lu 
Yb 
Tm 
Er 
Ho 
Y 

Dy 
Tb 

Ham lugng NTDH, % 
-

0,10 
-

0,18 
0.15 
4,87 
0.31 
0,23 

trong tinh quang monazit Niii Thanh 

NTDH 

Gd 
Eu 
Sm 
Nd 
Pr 
Ce 
La 
Th 

u 

Ham lugng NTDH, % 

1,86 
0,14 
3,95 
16,57 
5,38 

39,15 
21,30 
5,63 
0,18 

Dua vao kit qui d tren, dl thu nhan va lam sach cac NTDH(III) khdi cac tap chit, chiing toi 
da sir dung phuang phap chilt bing hdn hgp TiAP-0,5M -1- PC88A-0,5M - diu hoa d ndng do dung 
dich HNO3 0,5M [4, 5]. Trong pha hii'u ca chiia chii ylu cac NTDH(IIl), Ce va Th. Kit qua ciia qua 
trinh rira giai thu hdi tdng NTDH(III) sach bing dung dich HNO3 cd ndng do tir 1 M din 6 M dugc 
dua ra d bang 3. 

Bdng 3: Su rira giai thu hdi tdng NTDH(III) sach bing dung djch HNO3. 

[H*], mol/1 
I 

2 

3 
4 
5 

6 

Lin 1,% 

25,60 
38,23 
47.90 
64,35 
81,20 
92,12 

Lin 2, % 

16,30 
17,04 
15,52 
12,77 
17,57 
7.45 

Lin 3, % 

8,54 
6,33 
5,66 
-f,55 
0,52 
0,15 

Tdng cdng, % 

50,44 
61,60 
69,08 
81,67 

99,29 
99,72 

Tir bang 3, qua trinh rira giai thu hdi 
NTDH(III) thuan Igi khi diing dung dich HNO, 5 

- 6 M. Sau 3 lin rua hieu sua't dat 99,72%. Thori 
chi chilm 1,70 ^ig/ml va khdng thiy cd uran. 
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Thu hdi Xeri sach 

Kit qui nghien cii'u d 3.3 cho thiy, him 1-
ugng Ce trong tinh quang monazit Niii Thinh 
chilm kha cao (39,15%). Tuy nhien, lugng Ce 
niy vin cdn lai trong pha hiru ca sau khi da 
chilt va rira giii de thu hdi NTDH(III). 

De giai chilt thu hdi Ce sach, chiing tdi da 
diing H2O2 khir Ce(IV) vl Ce(III) trong pha hiru 
ca, sau dd diing HNO3 6M rira giii thu hdi 

Ce(III). Lin rira giai thu nhit tich dugc 86,447c 
va lin thii hai tich dugc 12,317c. Nhu vay qua 1 
lin chie't vi 2 lin rira giai, Ce da dugc tach ra 
vdi hieu suit 98,757o, do sach dat 97,807o. Lap 
lai qui trinh nay mot lin nira vi thu dugc Ce vdi 
do sach 99,057c, Thori chi chiem 0,83 ^g/ml va 
khdng cd Uran. Kit qui nay phii hgp vdi cac 
nghien ciixi trudc day [5] 

Ke't qua phan tich thanh phin NTDH(III) vi 
Ce sach dugc trinh biy d bang 4. 

Bdng 4: Thanh phin NTDH trong sin pham Ce sach 

NTDH 
Ce dugc lam 

sach lin l,(7c) 
Ce dugc lam 

sach lin 2, (%) 

Lu 

-

-

Yb 

0,07 

-

Tm Er 

0,09 

- -

Ho Y Dy 

0,23 

Vet 

Tb 

0,1 

-

NTDH 
Ce dugc lam 

sach lin 1, (%) 
Ce dugc lam 

sach lin 2, (7c) 

Gd Eu Sm 

0,34 

vet 

Nd Pr 

0,51 

0,08 

Ce 

97,8 

99,05 

La 

0,86 

0,22 

Th 

l,70^g/ml 

0,83^g/ml 

IV - KET LUAN TAI LIEU THAM KHAO 

- Da nghien ciru anh hudng ciia ndng do 
HNO3 de'n kha nang rira giai cac NTDH(III), Ce 
vi Th sau khi chilt bing hdn hgp TiAR-0,5 M 
-i-PC88A-0,5 M. 

- Da nghien ciiu chilt thu nhan cac 
NTDH(III) sach tir pha huu ca, hiu nhu khdng 
lin Ce, thori va uran bang hdn hgp TiAP-0,5 M 
-t-PC88A-0,5 M vi giii chilt vdi axit nitric. 

- Da tich thu hdi Ce sach, sau 1 lin chie't va 
2 lin rira giai, Ce sach dat 98,75%. Lap lai qui 
trinh nay mdt lin niia da thu duac Ce vdi dd 
sach 99,057c.' 
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