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Abstract

The extraction of heavy rare earth elements (Gd, Tb, Dy, Ho, Er) by mixture of triphenylphosphin oxide and 2-

ethylhexyl 2-ethylhexyl phosphonic acid from nitric acid solutions has been developed. The

factors such as the nitric acid concentration,

has been reported.

1. MO DAU

Chiét 1a mot phuong phap chi yéu thu nhén cac
nguyén to dat hiém (NTPH) riéng ré vi dé tu dong
hoa, d& trién khai mo rong san xuat va hiéu qua kinh
té cao. Hién nay, trong cong nghé chiét ton tai hai xu
huéng. Xu hudng thir nhat 13 téng hop va nghién
clru cac tac nhan chiét moi. Xu hudng tht hai 13 xac
dinh cac diéu kién thich hop dé sir dung cac tac nhan
chiét truyén thong. Khong nam ngoai xu hudng d6
trong thoi gian qua ching t61 da tap trung nghién
ctru cac hé chiét co sir dung tac nhan chiét méi va
cac tac nhan chiét truyén théng ¢ nhimg diéu kién
thich hop dé phén chia, lam sach cic NTDH. Trong
cac cong trinh trudc co ché chiét, thanh phan cua
phirc chét triphenylphotphin oxit-Ytri, hiéu tng
taing cuong chiét cia moét s& NTDH nhe voi
triphenylphotphin oxit (TPPO) va axit 2-etyl hexyl
2-etyl hexyl photphonic (PC88A) tr dung dich axit
nitric da dugc nghién ctru [4,5].

Trong bai bio nay, thong biao mot sé két qua
chiét cac NTPH ning (Gd, Tb, Dy, Ho, Er) bang
hdén hop triphenylphotphin oxit (TPPO) va axit 2-
etyl hexyl 2-etyl hexyl photphonic (PC88A) tir dung
dich axit nitric.

2. THUC NGHIEM
2.1. Hoa chit

- Cac dung dich mudi nitrat dat hiém duoc diéu
ché bang cach hoa tan cac oxit dat hiém tuong tng
c6 d6 sach 99,9% trong HNO; (PA).

- Tac nhan chiét 1a triphenylphotphin oxit, san
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influence of various

triphenylphosphin oxide concentration, 2-ethylhexyl 2-ethylhexyl
phosphonic acid concentration, triphenylphosphin oxide /2-ethylhexyl 2-ethylhexyl phosphonic acid ratio,..

. on the Sy

pham cta hang BDH Chemicals Ltd Poole (Anh) c6
do sach 99%; axit 2-etyl hexyl 2-etyl hexyl
photphonic (PA) 1a san phim ciia hing Daihachi
chemical Industry Co. Ltd (Nhat Ban).

- Céc loai hoa chit khac nhu: HNO;, NaOH,
DTPA, Arsenaz6 (III), toluen déu c6 do sach PA.

2.2. Phwong phap nghién ciru

- Phuong phap chiét cic NTPH bang cac tac
nhan chiét TPPO, PC88A hodc hdn hgp TPPO +
PC88A dugc tién hanh trén phéu chiét co dung tich
20 ml. Ty 1é thé tich cuia pha nudc va pha hitu co la
1:1. Thoi gian chiét va phan pha 1a 5 phut. Sau khi
tach riéng hai pha, ndng do NTPH trong pha nudc
va pha hitu co dugc xac dinh bang phuong phap
chuan d6 véi dung dich chuin DTPA (107 M) trong
sw c6 mit cua thude thir Arsenazo (III).

- Xac dinh néng d6 axit duwoc chuin do béng
dung dich NaOH v¢i chi thi metyl da cam.

3. KET QUA VA THAO LUAN

3.1. A,nh huéng ciia ndng d axit nitric cén bing
dén hiéu wng ting cwong chiét tecbi ciia hé
TPPO+PCS88A

Hé sb tang cuong chibt dat hiém cua hé gdbm hén
hop hai tac nhan chiét 1 va 2 (TPPO,PC88A), c6 hé
sb phan bd Dy, D, duoc xac dinh béng biéu thurc
sau:

D 1,2
D +D,
D, — Hé s6 phan bd dat hiém bang hdn hop 2 tac
nhan chiét.

S, =1g
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Hiéu tng ting cuong chiét xay ra khi hé sd phan
b tecbi bang hdn hop 2 tac nhan chiét 16n hon hé sb
phan b don tac nhan chiét.

Thi nghiém duoc tién hanh voi nong do ban dau
ciia Tb®" - 0,1 M, hdn hop tac nhan chiét TPPO-0,5
M + PC88A-0,5 M-Toluen. Nong d¢ axit nitric can

Nghién ciru hiéu img tang cuong chiét...

huong cia ndng do tac nhan chiét dugc trinh bay ¢
bang 2.

Bdng I: Anh hudng ctia ndng do axit nitric can bang
dén hé s6 cuong chiét S, cua Tb*"

bang: 0,25 M; 0,5 M; 0,75 M; 1 M. Két qua nghién | Njng do Tb**
clru anh hudng cua nong do axit nitric can bang dén | 5yt Hé sb phan b
hé so tang cu’(‘mgvchiét Sk dugc trinh bay ¢ béqg 1. nitric, M D S,
Tt bang 1 c6 thé nhén thay trong pham vi nong do
axit nitric khao sat, hé so tang cuong chiét cua Tb3+ D (TPPO) 0,005
tang khi nong d0 axit can bang tang. pé thuan tién 0,25 D (PC88A) 0,018 0,519
cho nhitng thi nghiém sau nong d6 [H'], = 0,5 M da D(TPPO+PC88A) 0,076
dugc lya chon. D (TPPO) 0,011
) X . 0,50 D (PC88A) 0,012 0,552
3.2. Anh huéng ciia nong dd tac nhan chiét dén D (TPPO+PC88A) | 0,082
hi¢u rng ting cudng chiét tecbi. D (TPPO) 0,0032
, . . 0,75 D (PC88A) 0,004 0,688
Thi nghiém duoc tién hanh v6i nong d6 ban dau D (TPPO+PC88A) | 0,035
cua Tb3+ - 0,1 M, nong dgf) ax~it nitric can bang la 0,5 D (TPPO) 0,0047
M, néqg do tac nhan ,Chiét hon hop TPPO o-f- PC88A 1,00 D (PC88A) 0,0021 0,699
thay doi tr 0,1 M dén 1 M Voi ty 1€ thé tich cla D(TPPO+ PC88A) | 0,034
TPPO : PC88A la 1:1. Két qua nghién citu anh
Bdng 2: Anh hudng ctia ndng d6 tac nhan chiét dén hé sé cuong chiét Sy ciia Tb*
Nong d6 tac nhan chiét D Sk
TPPO - 0,1 M 0,003
PC88A -0,1 M 0,005 0,176
TPPO- 0,1 M +PC88A - 0,1 M 0,012
TPPO - 0,25 M 0,005
PC88A -0,25M 0,008 0,377
TPPO - 0,25 M +PC88A - 0,25 M 0,031
TPPO-0,5M 0,011
PC88A -0,5M 0,012 0,552
TPPO - 0,5 M +PC88A - 0,5 M 0,082
TPPO - 0,75 M 0,016
PC88A -0,75M 0,016 0,563
TPPO - 0,75 M + PC88A - 0,75 M 0,117

Qua bang 2 thdy rang khi ting ndng do tac nhan
chiét thi hé sé phén bd va hiéu ng ting cudng chiét
cling tang (diéu nay hoan toan phu hop véi ly
thuyet) Thot gian phén pha cia cac hé chiét véi
nong dg tac nhan chiét cao cham hon so véi cac hé
c¢6 nong do tac nhan chiét loang. Vi véy, hdn hop tac
nhan chiét TPPO- 0,5 M + PC88A-0,5 M di duoc
Iira chon CHO CAc nghién ctru tiép theo.

3.3. Hi¢u éng ting cuomg chiét S, cia NTPH
bang tac nhan chiét hon hop TPPO + PC88A

Thi nghiém duoc tién hanh véi ndng d6 ban dau
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ciia dung dich Ln(NOs); 1a 0,1 MO, nong do dung
dich HNOs can bang 0,5 M. Téac nhén chiét 13 hdn
hop TPPO-0,5 M + PC88A-0,5 M-Toluen (theo thé
tich véi ty 18 1:1). Két qua thuc nghiém duoc trinh
bay trén bang 3.

Két qua bang 3 cho thdy hiéu mg ting cuong
chiét giam dan tr Gd dén Er. D6i v6i hé don tac
nhan chiét PC88A, qué trinh chiét theo co ché trao
d6i ion nén cac NTPH ¢ cudi diy c6 ban kinh ion
nho hon s& tao phirc bén hon SE ¢6 hé s phan b6 D
16n hon; trong khi d6 ddi voi hé don tic nhan chiét
TPPO tao solvat c6 gia tri hé ) phan bd D nhin
chung kém hon.
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3.4. Anh huéng ti 18 TPPO/PC88A dén hé sb
ting cwong chiét Sy ciia caic NTPH nang

Diéu kién thi nghiém nhu sau: néng do ban dau
cua dung dich Ln(NO;); 1a 0,1 M, nong d6 dung

Luu Minh Pai va cong sy

dich HNO; can bang 1a 0,5 M. Tac nhan chiét hon
hop TPPO-0,5 M + PC88A-0,5 M dugc pha lodng
trong Toluen voi ti 16 TPPO/PC8SA thay doi: 1/6;
1/3; 1/1; 3/1; 6/1 (theo thé tich). Két qua thuc
nghiém dugc trinh bay trén bang 4.

Bdng 3: Hiéu tng tang cudng chiét Sy cia NTDH ning bang hdn hop TPPO + PC88A.

NTDbH Gd Tb Dy Ho Er
D hoac Sy
D (TPPO) 0,008 0,011 0,015 0,013 0,004
D (PC88A) 0,029 0,012 0,409 0,415 0,431
D (TPPO+PC88A) 0,142 0,082 0,664 0,667 0,439
Sk 0,584 0,552 0,195 0,192 0,004

Bdng 4: Anh huong cua ty 18 TPPO/PC88A dén hé s6 cuong chiét S, cua cac NTPH

TPPO/PC88A
6/1 3/1 1/1 1/3 1/6
Sy cua NTBH
Sk (Ga) 0,558 0,575 0,584 0,570 0,563
Sk (1) 0,531 0,546 0,552 0,544 0,527
Sk (o) 0,174 0,177 0,195 0,183 0,161
Sk (Ho) 0,157 0,163 0,192 0,179 0,153
Sk 1) 0,007 0,020 0,004 0,023 0,008
Tir bang 4 c6 thé nhan thiy ti 16 TPPO/PC8SA 4. KET LUAN

thay d6i anh huong dén hiéu tng ting cuong chiét
kha manh va hiéu Gng cudng chiét cuc dai khi ti 18
TPPO/PC88A 1a 1:1. Cac NTPH c¢6 hiéu ung tang
cuong chiét giam din theo thir tw Gd, Tb, Dy, Ho,
Er khi co cung ti 16 TPPO/PC88A, diéu nay twong
tu voi nghién ctru trude day cua h¢ TBP/PC8SA [2].

3.5. Pudmg ding nhiét chiét Th*" ciia h¢ TPPO,
PC88A va hon hgp TPPO+PC88A trong moi
trudng axit nitric

Puong ding nhiét chiét 1a dai luong danh gia
dung luong ctia hé chiét, qua d6 c6 thé xac dinh hiéu
sudt cua qua trinh chiét. Trong bai bao nay da xay
dung duong dang nhiét chiét cia Tb(NOs); voi hé
TPPO - 0,5M, PC88A-0,5 M va hdn hgp TPPO-0,5
M + PC88A-0,5 M dung mdi pha loang Ia toluen.
Thi nghiém duoc tién hanh ¢ nong do axit can bang
0,5 M, n@)ng do tac nhan chiét 0,5 M va n@)ng do
Tb(NO;); thay dbi tir 0,1M dén 2,5 M. Két qua duoc
trinh bay trén hinh 1.

Tir hinh 1 ¢6 thé nhan thiy dung lwong chiét cua
Tb*" 16n nhat khi tic nhan chiét 1a hdn hop cua
TPPO va PC88A (vi & diy xay ra qua trinh chiét
tang cuong).
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Lan dau tién di nghién ctru kha ning chiét cac
NTPH ning (Gd, Tb, Dy, Ho, Er) bang hdén hop
triphenylphosphin oxit va axit 2-etylhexyl 2-
etylhexyl photphonic tir dung dich axit nitric.

- Pa khao sat anh huong cia ndng d6 HNO; va
ndng d6 tac nhan chiét dén hé sb cuong chiét S, cua
Tb*>" va nhén thdy HO sb Sy ting theo chiu ting
ndng d6 cua chung.

- Pi xiy dung duong dang nhiét chiét tecbi
trong cac hé chiét don va hdn hop tic nhan chiét.
Dung lugng chiét tecbi bang hdn hop tac nhan chiét
16n hon dung lugng chiét tecbi ciia hé don tac nhan
chiét.

- ba khéo sat anh hudng cua ti I¢ TPPO/PC88A
dén hé sb cuong chiét S, cua cac NTPH nang (Gd,
Tb, Dy, Ho, Er). Tai ti 1&é TPPO/PC88A 1:1 hé sb
cuong chiét S, cua GD, TB, DY, HO, ER la dat cuc
dai.

- i thiét 1ap duong dang nhiét cia Tb*" véi
TPPO-0,5 M, PC88A-0,5 M va hdn hop (TPPO-0,5
M + PC88A-0,5 M) tir moi trudng axit nitric. Dung
lwong chiét 16n nhat khi dung hdn hop tac nhan chiét
TPPO + PC88A.
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Hinh 1: Pudng dang nhiét chiét cia Tb>* véi TPPO, PC88A va hdn hop TPPO-0,5 M + PC88A-0,5 M
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