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AXIT 2-ETYL HEXYL 2-ETYL HEXYL PHOTPHONIC (PC88A)
TU DUNG DICH AXIT NITRIC
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SUMMARY

The extraction of rare earth elements (La, Nd, Sm, Eu) by mixture of triphenylphosphin oxide
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, triphenylphosphin oxide/2-
ethylhexyl 2-ethylhexyl phosphonic acid ratio,... on the S, has been reported.

- MO PAU

Chiét cdc nguyén t6 dat hiém (NTDH) bang
cac tac nhan tributylphotphat (TBP), triizoamyl-
photphat (TiAP), axit di-2-etyl hexyl photphoric
(HDEHP) tir cic moi trudng nitric, tricloaxetic
da duoc nghién ctu trong cac cong trinh [1, 2].
Gan day co ché chiét va thanh phan cua phic
chat triphenylphosphin oxit-ytri da dugc nghién
ctru [4].

Trong bai bdo nay, ching t6i thong bdo mdt
s0 két qua chiét caic NTPH nhém nhe (La, Nd,
Sm, Eu) bang hén hop triphenylphotphin oxit
(TPPO) va axit 2-etyl hexyl 2-etyl hexyl
photphonic (PC88A) tir dung dich axit nitric.

I -THUC NGHIEM

Hoa chat

- Céac dung dich muoi nitrat dit hi€ém duoc
diéu ché€ bang cach hoa tan cdc oxit dat hi€ém
tuong tng c¢6 do sach 99,9% trong HNO; (PA).

- Tac nhan chiét 1a triphenylphotphin oxit,

san pham cua hang BDH Chemicals Ltd Poole
(Anh) c6 d6 sach 99%; axit 2-etyl hexyl 2-etyl
hexyl photphonic (PA) 1a sian phidm clia hang
Daihachi chemical Industry Co. Ltd. (Nhat
Ban).

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

Phuong phép chiét cic NTDH béang céc tac
nhan chiét TPPO, PC88A hoac hon hop TPPO
va PC88A dugc tién hanh trén phéu chiét cé
dung tich 20 ml. Ty I¢ thé tich cha pha nudc va
pha hitu co 1a 1:1. Thoi gian chiét va phan pha la
5 phit. Sau khi tich riéng hai pha, néng do
NTDH trong pha nudc va pha hitu co dugc xéc
dinh bing phuong phdp chuin do véi dung dich
chuin DTPA (10*M) trong su ¢6 mat ctia thudc
thir Arsenazo (III).

II - KET QUA VA THAO LUAN
1. Anh hudng cia néng d¢ axit nitric can
bang dén hiéu itng tang cuong chiét cua hé

TPPO+PC88A
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Hé s6 tang cudng chiét ctia hé gém hon hop
hai tdc nhan chiét 1 va 2, c¢6 hé s6 phan b6 D,
D, va D,, dugc xdc dinh bang biéu thic sau:
D
S, =lg —2—
D,+D,

Hiéu tng tang cuong chiét xay ra khi tron
cdc tdc nhan chiét thi hé s6 phan bo 16n hon so

véi don tac nhan chiét.

Thi nghiém dugc ti€n hanh véi néng do ban
dau ctia La** 0,1 M, tdc nhan chiét TPPO — 0,1
M + PC88A — 0,1 M — toluen. Nong do axit
nitric can bang dugc thay déi: 0,25 M; 0,5 M;
0,75 M; 1 M. Két qua nghién ctiu anh hudng cua
nong do axit nitric can bang dén hé s6 tang
cuong chiét S, dugc trinh bay & bang 1.

Bdng 1: Anh hudng clia néng do axit nitric can bing dén heé so tang cudng chiét S,

[HNO;] e 1A 1k La

can bing Hé¢ so phan bo D S,
D (TPPO) 0,005

0,25 M D (PC88A) 0,086 0,019
D(TPPO+PC88A) 0,095
D (TPPO) 0,016

0,50 M D (PC88A) 0,051 0,064
D (TPPO+PC88A) 0,078
D (TPPO) 0,0159

0,75M D (PC88A) 0,059 0,074
D (TPPO+PC88A) 0,087
D (TPPO) 0,012

1,00 M D (PC88A) 0,075 0,081
D(TPPO+PC88A) 0,105

T bang 1, ¢6 thé nhan thay trong pham vi
nong do dugc khao sat cua axit nitric, hé s6 tang
cuong chiét cia NTDH tang khi tang nong do
axit can bing. Dé thuan tién chiing t6i chon
nong do [H'], = 0,5 M cho nhiing thi nghiém
sau.

2. Hiéu iing tang cuong chiét S, cuia NTPH
nhe bang hon hop TPPO va PC88A

Thi nghiém dugc tién hanh véi néng do ban

dau cua cdc dung dich Ln(NO,), 1a 0,1 M, ndng
do dung dich HNO, can bang 0,5 M. Téc nhan
chiét 1a hén hgp TPPO — 0,1 M + PC88A —
0,1 M — toluen (theo thé tich véi ty 1& 1:1). Két
qua thuc nghiém duge trinh bay trén bang 2.

Két qua bang 2 cho thidy hiéu ung tang
cuong chiét giam dan tir La dén Eu. D6i v6i hé
don tac nhan chiét PC88A, qua trinh chiét theo
co ché trao d6i ion nén cac NTDH & cu6i diy c6

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

D hoiic S, NTDH La Nd Sm Eu

D (TPPO) 0,016 0,046 0,015 0,092
D (PC88A) 0,051 0,115 0,185 0,205
D (TPPO+PC88A) 0,078 0,210 0,226 0,325
S, 0,064 0,059 0,053 0,039
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ban kinh ion nho hon s& tao phiic bén hon c6 hé
sO0 phan b6 D 16n hon; trong khi d6 doi véi hé
don tac nhan chi€t TPPO tao solvat c6 gia tri hé
s0 phan b6 D nhin chung kém hon.

3. Anh huéng cia ti 1¢ TPPO/PC88A dén hé
s0 tang cuong chiét S, cua caic NTPH nhe

Diéu kién thi nghiém nhu sau: néng do ban
dau cua cdc dung dich Ln(NO,), 1a 0,1 M, nong
do dung dich HNO, can bang 0,5 M. T4c nhan
chiét TPPO - 0,1 M + PC88A - 0,1 M duoc pha
loang trong toluen véi ti 16 TPPO/PC88A thay
déi: 1/6; 1/3; 1/1; 3/1; 6/1 (theo thé tich). Két
qua thyc nghiém dugc trinh bay trén bang 3.

Ty l¢
TPPO/PCE8A 6/1 3/1 11 1/3 1/6
S, cua NTDH
S e 0,041 0,057 0,064 0,052 0,047
Se e 0,038 0,053 0,059 0,051 0,034
St (s 0,035 0,037 0,055 0,046 0,029
St (e 0,003 0,008 0,039 0,013 0,004

Tux bang 3 c¢6 thé nhan thay d 1é
TPPO/PC88A anh hudng dén hiéu Gng tang
cuong chiét kha manh. Hiéu tng cuong chiét
cuc dai khi ti 16 TPPO/PC88A dat 1:1. Cic
NTDH c6 hiéu tng tang cuong chiét giam dan
theo thi tu La, Nd, Sm, Eu khi cé cung ti 1&
TPPO/PC88A, diéu nay tuong tu v4i nghién ciu
trude day ctia hé TBP/PC8SA.

4. Pudng dang nhiét chiét clia La trong hé
TPPO, PC88A, TPPO+PC88A titr moi truong
axit nitric.

0.2

Puodng dang nhiét chiét 12 dai luong danh
gid dung lugng ctia hé chiét, qua d6 c6 thé xdc
dinh hiéu sudt cta qua trinh chiét. Chiing toi da
xay dung duong dang nhiét chiét clia La(NO;),
cho hé TPPO - 0,1 M, PC88A - 0,1 M, TPPO -
0,1 M + PC88A - 0,1 M vé6i dung moi pha loang
toluen. Thi nghiém dugc ti€n hanh & néng do
axit 0,5 M, nong do tic nhan chiét 0,1 M va
néng do La(NO,), thay déi tir 0,1 M dén 2,0 M.
Két qua dugc trinh bay trén hinh 1.

CLa( he)

0.16 -

0.12 -

0.08 1

0.04 -

| La-TPPO-PC88A
La-TPPO
-

La-PC88A

0 03 06 09

12 15 18 21

CLa(n)

Hinh I: Pudng dang nhiét chiét cia La v6i TPPO, PC88A va TPPO + PC88A
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T hinh 1, c6 thé nhan thiy dung luong
chiét cta La 16n nhat khi tdc nhan chiét 1a hoén
hop ctia TPPO va PC88A.

IV - KET LUAN

Lan dau tién da nghién ctu kha nang chiét
cac NTDH nhe La, Nd, Sm, Eu bing hén hop
triphenylphosphin oxit va axit 2-etylhexyl 2-
etylhexyl photphonic tir dung dich axit nitric.

1. DBa khao sit anh hudng ctia ndong do axit
nitric can bang (tir 0,25 M dén 1 M) dén hiéu
ung cuong chiét S, cta hé¢ (TPPO - 0,1 M,
PC88A - 0,1 M, TPPO - 0,1 M + PC88A - 0,1
M) - toluen trong moi truong HNO;. Két qua
cho thdy hé s6 S, xudt hién & tat ca NTDH nhe
va khi tang [H'] thi S, tang theo.

2. Da ti€n hanh khao sit hé s6 tang cuong
chiét S, ctia La, Nd, Sm, Eu ctia hé (TPPO 0,1 M
+ PC88A - 0,1 M) - toluen.

3. Da khao sit anh hudng cta ti 1é
TPPO/PC88A dén hé s6 cuong chiét S, cua cac
NTDH nhe. Két qua thuc nghiém cho thay & ti
1¢ TPPO/PC88A 1:1 hé s6 cuong chiét S, cuc
dai.

4. Pa thiét 1ap dudng dang nhiét ctia La véi
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TPPO - 0,1 M, PC88A - 0,1 M va hén hop
(TPPO - 0,1 M + PC88A - 0,1 M) tir moi truong
axit nitric. Két qua cho thay dung lugng chiét
16n nhat khi ding hén hgp tic nhan chiét TPPO
va PC88A.
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