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SUMMARY

The extraction of rare earth elements (La, Pr, Nd, Sm, Eu) by mixture of n-
tributylphosphate and 2-ethylhexyl 2-ethylhexyl phosphonic acid from nitric acid solutions

has been developed.

The influence of various factors such as the nitric acid concentrations, the
n-tributylphosphate | 2-ethylhexyl 2-ethylhexyl phosphonic acid ratio,... on the S, has been

reported.

The synergistic effects of rare earths has been investigated at the nitric acid
concentration 0.2M; the formulation of complexes of rare earths with n-tributylphosphate
and 2-ethylhexyl 2-ethylhexyl phosphonic acid has also been presented by using the IR,

UV and raman analysis methods.

- MG DAU

Chiét cdc nguyén t6 dat hi€ém (NTDH) bang
cac tac nhan tributylphotphat (TBP), triizoamyl-
photphat (TiAP), axit di-2-etylhexyl photpho-
ric (HDEHP) tir cdic moi trudng nitric, triclo-
axetic da dugc nghién citu trong cic cong trinh
[1-4]. Gan day co ché chiét cia Ce(IV) véi axit
2-etylhexyl 2-etylhexyl photphonic (PC88A)
trong moi truong axit sunfuric cling da dugc
mo ta [5].

Trong bai bido nay, ching to6i thong bao
mot s6 két qua chiét cic NTPDH nhém nhe (La,
Pr, Nd, Sm, Eu) bang hén hgp tributylphotphat
(TBP) va axit 2-etylhexyl 2-etylhexyl photpho-
nic (PC88A) tlr dung dich axit nitric.

I - PHAN THUC NGHIEM
1. Ho6a chat

- Cac dung dich muéi nitrat dat hiém duoc
diéu ch€ bing cdch hoa tan cdc oxit dat hi€m
tuong tng cé do sach 99,9% trong HNO; (PA).

- Tac nhan chiét 1a TBP, san phdm clia hang
BDH Chemicals Ltd Poole (Anh) cé d sach 98%
va PC88A (PA) la san phdm clia hang Daihachi
chemical Industry Co.Ltd (Nhat) va dugc dung
truc tiép khong qua xur 1y 1am sach thém.

- Dung moi pha loang la phan doan dau hoa
duoc chung cat 6 170 - 210°C.

- Cac loai héa chat khac nhu: HNO;, NaOH,
DTPA, Arsenazo(III) déu c¢6 do sach PA.
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2. Phuong phap chiét

Phuong phap chiét cac NTDH bang céc tac
nhan chiét TBP, PC88A hoac hon hop TBP va
PC88A duoc tién hanh trén phéu chiét c¢6 dung
tich 20 ml. Ty 1é thé tich ctia pha nudc va pha
httu co 1a 1: 1. Thoi gian chiét va phan pha la 5
phdt. Sau khi tich riéng hai pha, nong do
NTDH trong pha nudc va pha hitu co duoc xéc
dinh béng phuong phap chuén do véi dung dich
chuin DTPA (10> M) trong su c6 mit ctia thu6c
thir Arsenazo(I1I).

II - KET QUA VA THAO LUAN

1. Anh hudng ctia néng do axit nitric can
bang dén hiéu tng tang cuong chiét cua
hé TBP + PCSSA

Thi nghiém duoc tién hanh v6i ndng do
ban dau cua Nd** 0,1M, tic nhan chiét 40%
TBP + 40% PC88A - dau hoa. Nong do axit
nitric can bing duoc thay déi: 0,2M; 0,4M;
0,7M; 1M. Két qua nghién ctru anh hudng cta
néng do axit nitric can bang dén hé s6 cuong
chiét S, duoc trinh bay & bang 1.

Tur bang 1, c¢6 thé nhan thdy trong pham vi
nong do dugc khao sat cua axit nitric, hé sO ting
cudng chiét cia NTDH tang khi tang nong do axit
can bang. D€ thuan tién ching t6i chon néng do
[H],, = 0,2M cho nhitng thi nghiém sau.

Bdng I1: Anh hudng ctia néng do axit nitric can
béang dén hé s6 cudng chiét S,

[HNO;] Nd
can Hé s6 phan bo
bang D S,
D (TBP) 0,005
02M | D (PC88A) 0,170 | 0,30
D (TBP + PC88A) | 0,350
D (TBP) 0,019
04M | D (PC88A) 0,090 | 0,37
D (TBP + PC88A) | 0,256
D (TBP) 0,029
0,7M | D (PC88A) 0,022 | 0,47
D (TBP + PC88A) | 0,150
D (TBP) 0,031
IM | D(PC88A) 0,001 | 0,49
D (TBP + PC88A) | 0,099

2. Hiéu ung tang cuong chiét S, cia NTPH
nhe bang hon hop TBP va PC88A
Thi nghiém dugc tién hanh v6i ndng do ban
dau cua céc dung dich Ln(NO,), 1a 0,1M, nong
do dung dich HNO; can bang 0,2M.

Bdng 2: Hiéu tng tang cuong chiét S, cia NTDH nhe bing hén hop TBP va PC88A

NTPbH
La Pr Nd Sm Eu
D hoac S,
D (TBP) 0,015 0,007 0,005 0,030 0,008
D (PC88A) 0,014 0,100 0,170 0,310 0,573
D (TBP+PC88A) 0,111 0,250 0,350 0,527 0,766
Sy 0,58 0,37 0,30 0,19 0,12

Tac nhan chiét 1a hon hop 40% TBP + 40%
PC88A - dau hoa. Két qua thuc nghiém duoc
trinh bay trén bang 2. Bang 2 cho thdy hiéu ting
tang cudng chiét giam dan tir La dén Eu. Dai
v6i hé¢ don tic nhan chiét PC88A, qua trinh
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chiét theo co ché trao ddi ion nén cic NTPH &
cudi day c6 ban kinh ion nho hon sé tao phic
bén hon c¢6 hé s6 phan bé D 16n hon; trong khi
d6 doi véi hé don tac nhan chiét TBP tao solvat
c6 gia tri hé s6 phan bé D néi chung kém hon.



3. Anh hudng cua ty 16 TBP/PC88A dén hé so tang cudng chiét S, cia cac NTPH nhe

Diéu kién thi nghiém nhu sau: néng do
ban dau cta cic dung dich Ln(NO,), la
0,1M, néng do dung dich HNO, can béng
0,2 M. Tac nhan chiét TBP + PC88A duoc
pha loang trong 20% dau hoa véi ty 1&
TBP/PC88A thay déi: 1/9; 1/3; 2/3; 1/1;
3/2; 3/1; 9/1 (theo thé tich). Két qua thuc
nghiém dugc trinh bay trén hinh 1.

Tt dang cidc duong cong trén hinh 1,
c6 thé nhan thdy ty l¢ TBP/PC88A é&nh
hudng dén hiéu tng tang cudng chiét kha
manh. Hiéu ting cudng chiét cuc dai khi ty
1¢ TBP/PC88A dat 1 : 1. Cic NTDH nhe cuoi
day c6 hiéu ting tang cuong chiét nho hon
cdc NTDH nhe dau day khi ¢ clung ty 1&
TBP/PC88A.

4. DPuong dang nhiét chiét cua Nd trong hé
TBP + PC88A tir moi truong axit nitric

Puong dang nhiét chiét 1a dai luong danh
gid dung luogng cua hé chiét, qua d6 c6 thé
xac dinh hiéu sudt ciia qua trinh chiét. Ching

0.6}
05|
~
2 o04]
Q
2 r La3+
£ 03]
Q
S |
2 02
ﬁ' -_ Pr3+
0’1_ Nd3+
L / \
0 | | | | | b | sm3+
19 ;323 11 32 30 9%,
01 // Ty le TBP/PCSSA

Hinh I: Anh hudng cta ty 1¢ TBP/PC88A dén S,

toi di xay dung dudong ding nhiét chiét ctia Nd
cho hé 80% TBP+PC88A - dau hoa. Thi nghiém
duoc tién hanh & ty 1é cia TBP/PC88A 1a 1: 1. Két
qué dugc trinh bay trén hinh 2. Tir hinh 2, ¢6 thé
nhan thdy dung luong chiét ctia Nd 16n nhat khi
tdc nhan chiét 1a hén hop ctia TBP va PC88A.
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Hinh 2: Pudng dang nhiét chiét ciia Nd hé Ln*/ (40%TBP + 40%PC88A) - diu hda - HNO,

5. Xac dinh kha nang tao phitc cia NTPH vé6i cac tac nhan chiét TBP, PC88A, hon hop TBP
+ PC88A bang phé hong ngoai, tir ngoai va raman

TBP va PC88A c¢6 cong thic ciu tao nhu sau:
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CH;(CH,),CH,O

N\

CH;(CH,),CH,O O

OCH,(CH,),CH,

TBP: tributylphotphat

Trén pho hong ngoai ciia PC88A, & viing tin
s6 cao, xuat hién cdc dai hap thu ving 2900 cm™,
cac dai hap thu nay thuoc dao dong héa tri clia
cac nhom CH;, CH,.

Dai hdp thu & 1657 cm™ tng vé6i dao dong
bién dang clia nhém OH. Dai hap thu & 1196 cm’
ctia cdc nhém P=0. Céc dai hap thu & 1034 va
984 cm™ ctia nhém P-O-C va P-O-H.

Trén phé hong ngoai ctia Nd v6i PC88A,
cuong do va tan s6 cta dai hap thu tng véi
dao dong bién dang cua nhém OH & ving tan
$6 1657 cm™ thay d6i dang ké (1667 cm™).
Diéu d6 ching to6 proton ciia nhém OH bi
tach ra va nguyén tu oxi s€ lién két v6i Nd tao
nén phiic theo co ché trao déi cation gitta Nd
va PC88A.
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CH,(CH,),GHCH,O OH
GH;
P
CH3(CH2)3C|HCH20/ \ 0
GH;

PCB88A: axit 2-etylhexyl 2-etylhexyl photphonic

Déi hdp thu chia nhém P=0 & 1196 cm™ trong
pho héng ngoai clia PC88A bi giam vé phia tan s6
thap trong qué trinh tao phic do oxi cia nhém
P=0 tuong tic v6i Nd. Chinh su tao phiic nay da
lam giam mat do electron & nguyén tit photpho nén
da lam yéu di lién két P=0, dan dén lam giam tan
s0 dao dong hda tri ctia lién két.

Dai hép thu cua lién két O-Nd & ving tan s6
thap khong thay trén phé hong ngoai cua Nd va
PC88A nhung trén pho raman da thay xuét hién
vach phd ¢ 491,1 cm™.

Két qua phé hong ngoai va raman da ching
td c6 su tao phic xdy ra theo co ché trao doi
cation giita Nd va PC88A. Trén phé héng ngoai
ctia Nd v6i TBP va PC88A ta ciing thiy cé su
tao phtc tuong tu.
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Trén phd tlt ngoai ctia Nd** véi TBP da ching
to 6 su tao phiic vi d6i véi ligan TBP xuét hién
cuc dai hap thu 272 nm nhung khi tao phiic cuc
dai nay dich chuyén 1én 299,5 nm.

Trén phd tir ngoai clia Nd** véi PC8SA
ciing chiing toé ¢6 su tao phic vi doi véi ligan
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PC88A xuat hién cuc dai hap thu 263 nm nhung
khi tao phitc cuc dai nay dich chuyén lén
299 nm va 353,2 nm. Diéu nay dugc giai thich
1a khi Nd** dinh vao oxi cia nhém OH lam
phan cuc lién két © cia P=0O nén xuit hién 2
cuc dai trén.
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IV - KET LUAN

Lan dau tién da nghién ctu kha nang chiét
cdac NTDH nhe La, Pr, Nd, Sm, Eu bang hén hop
tributylphotphat va axit 2-etylhexyl 2-etylhexyl
photphonic tir dung dich axit nitric.

1. Da khao sdt anh hudng ctia nong do axit
nitric can bang (tr 0,2 M dén 1 M) dén hiéu ting
cuong chiét S, cua hé (40%TBP + 40%PC88A) -
dau hoa trong moi truong HNO,. Két qua cho
thdy hé s6 S, xuét hién & tat ca NTDH nhe va khi
tang [H'] thi S, tang theo.

2. Da tién hanh khao sit hé s6 tang cuong
chiét S, cua La, Pr, Nd, Sm, Eu cta hé
(40%TBP + 40%PC88A) - dau hoa.

3. Pa khao sat anh hudng cta ty 1&¢ TBP /
PC88A dén hé so cuong chiét S, cua cic NTPH
nhe. Két qua thuc nghiém cho thdy & ty 16 TBP/
PC88A 1:1hé so cuong chiét S, cuc dai.

4. Pa thiét lap duong dang nhiét ctia Nd véi
TBP, PC88A va hon hop (TBP + PC88A) tir moi
truong axit nitric. K&t qua cho thiy dung lugng
chiét 16n nhat khi dung hén hop tac nhan chiét
TBP va PC88A.

5. Pa xdc dinh duoc kha nang tao phic cta
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NTDH véi cac tdc nhan chiét TBP, PC88A, hén
hop TBP + PC88A bing phd héng ngoai, tur
ngoai va raman.

Cong trinh nay duoc hoan thanh voi su ho
tro cua Chuong trinh nghién ciiu co bdn trong
linh vuc khoa hoc tu nhién.
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