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Abstract 
The study on solvent exfraction of nickel(II) from sulfuric acid solutions with 2-ethylhexyl 2-ethylhexyl phosphonic 

acid (PC88A) has been studies. The influence of various factors such as concentrations of PC88A, sulfuric acid, pH and 
nicke!(Ii) on the distribution coefficient has been studied. It was found that the recovery of nickel up to 99.72 % from 
Ban Phuc, Son La ore nickel by using 2-ethylhexyl 2-ethylhexyl phosphonic acid should be carried out under the 
following conditions at pH > 6 extracts washed 3 times with H2SO4 5 M. 
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1. MO DAU 

Niken la mdt kim loai mau frang bac, ciing, de 
mai mdn va dat mdng, cd khdi lugng nguyen tii 
58,69; ty trgng 8,9; nhiet do ndng chay 1455 "C va 
nhiet do sol 2990 "C. Niken dugc phat hien tir nam 
1751va ling dung trong nhilu nganh cdng nghiep tir 
thi ky XIX: nhu san xuit d td, may keo, tau thiiy, 
may bay, thiet bi y te,... [1]. Ham lugng niken trung 
binh cho ca trai dat la 2,8 % nhtmg ham lugng trung 
binh ciia niken d lap vd trai dat chi la 0,02 % [1]. 
Trong tu nhien cd 45 khoang vat niken ciing hang 
chuc khoang vat cd chira niken d dang tap chat thay 
the ddng hinh [1]. Niken kim loai nguyen sinh dugc 
khai thac chii ylu (80 %) tir quang niken sunfua, 
phan cdn lai dugc khai thac tir quang niken silicat. 
Do dac diem dja hoa, ket qua ciia qua trinh tao 
quang ludn thay cd sir ddng hanh cua cac kim loai 
mau (Cr, Cu, Co,...), kim logi quy hiem (Au, Ag, Pt, 
Pd, Rh, Ir,...) trong quang niken [1], 

O Viet Nam, ngudn khoang san niken da dugc 
phat hien, tham dd d Son La, Cao Bing [1], Dd la 
cac mdquang sunfua niken-ddng cd ngudn goe lien 
quan den cac khdi da dunit bj xecpentin hoa thuoc 
phiic he Ban Xang hay cac khdi da sieu mafic thuoc 
phirc he Cao bing [1]. 

Viec nghien ciiu chilt, tach lam giau cac kim 
loai mau nhu Ni(II), Cu(II), Zn(II), Co(II), Fe(lll) 
bang phuang phap chilt Idng-ldng vdi cac tac nhan 
chiet khac nhau dang dugc nghien ciru rit manh me 

bdi cac nha khoa hgc tren the gidi [2-6]. Mac dii 
Viet Nam la mdt qudc gia cd ngudn tai nguyen 
klioang san chira niken kha phong phii nhung viec 
khai thac ehe bien sau kim loai nay thi van chira 
dugc nghien cuu mdt each cd he thdng. Trong bai 
bao nay se nghien cuu diing phuong phap chiet Idng-
ldng sir dung tac nhan chiet PC88A dl chilt, lam 
sgch niken(ll) tir tinh quang niken Ban Phiic, 
Son La. 

2. THl/C NGHIEM 

2.1. Hoa chat va dung cu 

Tac nhan chilt PC88A la san phim cua Daihachi 
Chemical Industry Co. Ltd. (Nhat Ban) cd do sach 
99,8 %; quang niken Ban Phiic, Son La (15,60 %). 
dung dich NiSOj, Fe2(S04)3, CUSO4 va cac dung 
mdi pha loang deu cd do sach phan tich. 

Phieu chilt dung tich 20 ml, binh ndn tam giac 
250 ml, may lie R.P.M (Anh) va mgt sd dung cu 
cdc, pipet thiiy tinh kliac. 

2.2. Phuong phap nghien cuu 

Phuong phap chilt niken(II) bing tac nhan chilt 
PC88A dugc tien hanh fren phlu chilt cd dung tich 
20 ml. Ty le the tich ciia pha nudc va pha hiru co la 
1:1. Thdi gian chilt ya phan pha la 5 phiit. Sau khi 
tach rieng hai pha, nong do cac nguyen td trong pha 
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nudc va pha hiru co duoc xac dinh bing phuong 
phap quang pho phat xa nguyen hi Bgu6n Plasma 
ghep ndi cam img (Inductively Couple Plasma-
Atomic Emission Specfrometry (ICP-AES). 

He sd phan bd (D) la dai luong co ban danh gia 
he tac nhan chiet. He sd phan bd phu thuoc vao nong 
do theo he thiic: 

Bao Ngoc Nhiem vd cdng su 

DB 

[C3 
0 day: [CB]IIC la ndng dd chat B d pha hiiu co 

[CBIHC la ndng do chit B d pha nudc 

Xac dinh ndng do axit bang phuong phap chuan 
do tnrc tiep bang dung dich chuin NaOH vdi chi thi 
metyl da cam [9]. 

3. KET QUA VA T H A O LUAN 

3.1. Anh hudng cua nong do tac nhdn chilt den 
he so phSn bo cua Fe(III), Ni(II) va Cu(II) trong 
h^n hop PC88A - Dau hoa 

De nghien cuu anh hudng ciia ndng dd tac nhan 
chiet den he sd phan bd cua Fe(IlI), Ni(II) va Cu(II) 
cac thi nghiem dugc tien hanh vdi ndng do ion kim 
loai la 0,1 M, ty le pha nudc/pha huu co la 1/1. Vdi 
nong do tac nhan chiet PC88A dugc pha loang bang 
diu hoa thay dot tan lugt la 10, 20, 30, 40, 50 va 75 
% Ket qua phan tich tiuh loan dugc ghi lai d bang 1 
vahinh 1. 

Bdng 1: Anh hudng ciia ndng do tac nhan chiet den 
he so phan bd cua Fe(III), Ni(II) va Cu(II) 

D ^ \ 

DF. 

Da 

Ds, 

10% 

0,82 

0,97 

0,89 

20% 

2,22 

1,79 

1,89 

30% 

3,71 

3,93 

3,38 

40% 

4,20 

5,25 

4,41 

50% 

4,80 

5,84 

4,92 

75% 

5,21 

6,32 

5.89 

Tir kit qua bang I va hinh 1 cho thay khi ndng 
do tac nhan chilt PC88A tang thi he so phan bd cua 
Fe(III), Ni(II) va Cu(II) ciing tang. Khi nong do tac 
nhan chiet PC88A tang frc 10 den 75% thi he so phan 
bo tang hi 0,82 din 5,21 doi vdi Fe(III); hr 0,97 din 
6,32 doi vdi Cu(II) va doi vdi Ni(II) tang tu 0,89 den 
5.89. Tuy nhien, khi tang ndng do tac nhan chiet thi 
thdi gian phan pha xay ra eham hon va kha nang giai 
chilt khd khan hon. De thuan Igi cho viec nghien 
cim friln khai sau nay ndng dd tac nhan chilt 
PC88A (20 %)- Dau hda (80 %) da dugc lua chgn. 

Hinh I: Anh hudng ciia nong do tac nhan chiet din 
he so phan bd cua Fe(III), Ni(II) va Cu(II) 

3.2. Anh hudng cua pH den h$ s6 phan bo cua 
Fe(ni), Ni(II) va Cu(II) trong hdn hgp PC88A 
(20 %) - Dau hda (80 %) 

Cac till nghiem dirac lien hanli vdi tac nhan 
chilt PC88A (20 %) - Dau hda (80 %). nfiug do ion 
kim loai la 0,1 M, thay doi tir pH 1 den pH 7. Ket 
qua thuc nghiem dugc bieu dien d tren hinh 2. 
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Hinh 2: Anh hudng ciia pH den he so phan bd cua 
Fe(Iir), Ni(II) va Cu(II) trong hon hgp PC88A 

(20%)-Diuhoa (80%) 

Tir ket qua thuc nghiem nghien ciru anh hudng 
cita pH den he so phan bd cua Fe(III), Ni(II) va 
Cu(II) thay rang cac nguyen td dugc chiet kha tot 
bing hon hop PC88A (20 %) - Dau hoa (80 %). Ci 
pH > 6 thi kha nang chiet, tach mken(II) tdt vdi he 
sd phan bd D ~ 2 va va he so tach P > 1. Muon tach 
lam sach mken can chiet d mdi trudng pH > 6. 
Trong cac nghien ciru tiep theo de lam sach niken tir 
dung dich can chiet d moi tmdng pH > 6. 
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3.3. Chilt thu nhan niken(n) tir dung dich sau 
hoa tach tinh quang niken Ban Phiic hang hon 
hop PC88A (20 %') - Dau hoa (80 %) 

Tir cac diiu kien nghien ciiru d tren lam co sd 
cho viec tiln hanh chilt thu nhan Ni(II) tir dung djch 
sau hda tach tinh quang niken Ban Phiic. Bk rira giai 
thu nhan Fe(III), Ni(II) va CuG)) sau khi chilt fren 
pha hflu CO bing axit H2SO4 (thi tich pha hii'u ca va 
pha riia chilt la 1/1, n6ng do axit H2SO4 tang tir 1 
din 7 M). Kit qua phan tich ndng do cac nguyen td 
sau m6i iin rira giai chilt dugc phan tich tinh toan 
ghi lai d bang 2. 

Bdng 2: Kha nang rira giai Fe(IIl), Ni(II) va Cu(ll) 
bing H2SO4 

Chiit thu nhdn niken(II) tir tinh qugng... 

dem phan tich thanh phin nguyen to. Kit qua phan 
tich dugc dua ra d bang 3. 

Bdng 3: Ket qua phan tich thanh phin nguyen td cua 
Fe, Ni va Cu frong dung dich hda tach 

N6ng 
•JO 
axit 

IM 

2M 

3M 

4M 

5M 

7M 

\ So lan 
\ riJa 

NguyenS. 
te \ 

Fe(III) 
Cu(II) 
Ni(Il) 
Fe(III) 
Cu(II) 
Ni(II) 
Fe(III) 
Cu(II) 
Ni(II) 
Fe(III) 
Cu(n) 
Ni(II) 
Fe(III) 
Cu(II) 
Ni(Il) 
Fe(III) 
Cu(II) 
Ni(II) 

Lan 1, 

% 

0 
0 
0 

8,70 
15,80 
16,06 
53,50 
69,78 
70,01 
68,91 
89,57 
91,80 
79,52 
92,05 
94,10 
92,90 
96,89 
96,95 

Lan 2, 

% 

0 
0 
0 

4,89 
2,84 
2,85 
16,28 
3,92 
3,97 
25,80 
5,90 
5,25 
9,51 
2,39 
1,92 
5,71 
2,98 
2,95 

Lan 3, 
% 

0 
0 
0 

1,10 
0,27 
0,36 
1,62 
0,47 
1,07 
1,75 
1,08 
0,87 
1,05 
1,12 
0,45 
Vet 
Vet 
Vet 

T6ng, 
% 

0 
0 
0 

14,69 
18,91 
19,27 
71,40 
74,17 
75,05 
96,46 
96,55 
97,92 
90,08 
95,56 
96,47 
98,86 
99,87 
99,90 

~^^^JJguy6n t6 
Dcm vi ^ — ^ 

% 
Cu 

32,58 

Fe 

1,59 

Ni 

65,71 

Tir kit qua phan tich bang 3 la co sd cho viec 
tinh toan tien hanh chiet lam sach niken(II). 

D I rira giai Fe(IlI), Ni(II) va Cu(II) trong dung 
dich hoa tach ra khdi nhau mdt each rieng re bang 
phuang phap chiet dung mdi. Cac dieu kien nghien 
ciru khao sat nhu phan tren da dugc lira chgn. Dung 
dich hda tach vdi thanh phan nhu d bang 3 dirge 
chiet trong 5 phut vdi hdn hgp tac nhan chiet PC88A 
(20 %)-Diu hda (80 %), dl phan pha 10 phiit. Rira 
chiet 3 lan bang axit sunfuric 5 M vdi ty le the tich 
la 1/1. Dung dich riia chiet dugc dem phan tich xac 
dinh thanh phan nguyen td ket qua phan tich dugc 
ghi lai d bang 4. 

Bdng 4: Thanh phan cac nguyen td Fe, Ni va Cu 
sau khi dugc rira chiet 3 lan bang H2SO4 5 M 

Nguyen to 

Fe 

Cu 

Ni 

Thanh phan phan tram nguyen to, % 

0,01 

0,057 

98,72 

Tir Icet qua bang 2 cho thay, Fe(III), Ni(II) va 
Cu(n) khong bi giai chiet Idioi pha huu co o nong do 
axit H2SO4 1 M. Sau 3 lan rira, giai chiet b5ng axit 
HiSO, 2 M cac nguyen t6 Fe(III), Ni(II) va Cu(II) 
bat dau dugc giai chiet vai ham lucmg th§p (< 20 
%). Khi tang nong do axit H2SO4 thi ham lugng cac 
nguyen t6 Fe(III), Ni(II), Cu(II) cung tang va ii nia 
giai gan nhu hoan toan (> 98 %) 6 n6ng do axit 
>5M. 

Tinh quang niken Ban Phiic, Son La (ham lugng 
Ni = 15,60 %) sau khi dugc hoa tan k8t tua so bg 
tach loai sit va SiO,. Dung djch sau hoa tach dugc 

Qua ket qua bang 4 cho thSy, dung djch sau khi 
hoa tach tir ngudn quang niken Ban Phuc, son La 
chua niken c6 lan ion Fe (III), Cu(II). Khi dugc chiet 
bing tac nhan chilt PC88A (20 %)-Dau hoa (80 %) 
va rira chiet bang bang H2SO4 5M thu dugc niken co 
do sach la 98,72 %. Sau qua trinh chiSt lam giau 
niken bing PC88A -D5u hoa niken da dirge lam 
giau tir 65,71 % len 98,72 %. Day la nguyen lieu rit 
phii hgp cho qua trinh dien phan niken kim loai. 

4. KET LUAN 

Da khao sat mpt s6 y8u t6 anh huong t6i qua 
trinh chilt, lam sach niken(II) tir moi trugng axit 
sunfuric nhir: anh huong ciia pH, anh hugng cua 
nong dp tac nhiin chiet, kha nang nia giai chilt va sir 
dung hdn hop tac nhan chiet PC88A (20 %)-Dau hoa 
(80 %). De chiet tach, Iam s^ch dung dich sau hoa 
tach tir tinh quang niken Ban Phuc tir 65,71 % len 
98,72 % cin chiSt vai PC88A (20%) a p ' H > 6 n i a 
chiet 3 Iin bing HjSO) 5 M. 
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L61 cam on. Cdng trinh ndy ndm trong khudn khd 
ciia de tdi ca sd thudng xuyen cdp Vi?n Khoa hgc 
vdt lieu, md sd CSTX 10.14. Cdc tdc gid xin trdn 
trgng cdm an Vien Khoa hgc vdt lieu. Vien Hdn Idm 
Khoa hgc vd Cdng ngh? Vi?t Nam da tdi trg kinh phi 
cho nghiin cim ndy. 
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