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Abstract

The study on solvent extraction of nickel(I1) from sulfuric acid solutions with 2-ethylhexy! 2-ethylhexy! phosphonic
acid (PC88A) has been studies. The influence of various factors such as concentrations of PC88A, sulfuric acid, pH and
nickel(11) 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-ethythexyl 2-ethylhexyl phosphonic acid should be carried out under the
following conditions at pH > 6 extracts washed 3 times with H,SO, 5 M.
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1. MG PAU

Niken 1a mét kim loai mau tr.’;ng bac, cirng, dé
mai mon va dat méng, co khéi lugng nguyén tr
58,69; ty trong 8,9; nhiét dd néng chay 1455 °C va
nhiét d6 séi 2990 °C. Niken dugc phat hién tir nam
1751va {mg dung trong nhleu nganh céng nghiép tir
thé ky X1X: nhir san xut 6 1, miay kéo, tau thay,
may bay, thiét bj y 1é,. . [1]. Ham lugng niken trung
binh cho ca trai dat la 2 8 % nhimg ham lugng trung
binh ctia niken & 16p vo trai a4t chi 12 0,02 % [t
Trong tu nhién ¢6 45 khodng vat niken cun§ hang
chye khoang vit ¢6 chira niken & dang tap chat thay
thé ddng hinh {1]- Niken kim loai nguyén sinh dugc
khai thic cha yéu (80 %) tr quing niken sunfua,
phan cdn lai dugc khai théc tir quang niken silicat.
Do dac diém dja hoa, két qua cia qua trinh tao
quing ludn thay cé sy ddng hanh cia cac kim loai
mau (Cr, Cu, Co,...), kim logi quy hiém (Au, Ag, Pt,
Pd, Rh, Ir,...) trong quéng niken [1].

3 Viét Nam, nguon khoéng san niken dd dugc
phét hi¢n, tham do & Son La, Cao Bang [1]. Bé la
cdc md quing sunfua niken- dong ¢6 ngudn géc lién
quan dén cac khéi da dunit bi xecpentin hoa thudc
phirc hé Ban Xang hay céc khdi da siéu mafic thude
phic hé Cao bing [1].

Viée nghién ctu chift, tach lam giau cac kim
loai mau nhu Ni(Il), Cu(ll) Zn(Ih, Co(Il), Fe(lll)
bang phuong phap chiét 1ong-long véi cac tac nhan
chiét khac nhau dang duoc nghién ciru rét manh mé

bdi cac nhi khoa hoc trén thé gidi [2-6]. Mic dit
Viét Nam 12 mdt quéc gia c6 ngudn tai nguyén
khodng san chira niken kha phong phu nhung viée
khai thac ché bién sau kim loai ndy thi vin chia
dugc nghién cliru mét cach cd hé thong Trong bai
bao ndy s& nghién ciru diing phuong phép chiét 1ong-
1ng sir dung tac nhan chiét PC88A dé chiét, lam
sach niken(Il) tir tinh quang niken Ban Phic,
Son La.

2. THUC NGHIEM
2.1.Hoa chit va dung cu

Téc nhan chiét PC88A a san phim clia Daihachi
Chemical Industry Co. Ltd. (Nhat Ban) c6 dé sach
99,8 %; quing niken Ban Phic, Son La (15,60 %).
dung d]ch N1$O., Fey(SOy);, CuSOy va cac dung
moi pha loéing déu c6 do sach phan tich.

Phiéu chiét dung tich 20 ml, binh nén tam gie
250 ml, mdy lic R.P.M (Anh) va mt sb dung cy
cdc, pipet thiy tinh khéc.

2.2, Phuong phép nghién ciru

Phuong phap chiét mken(ll) bang tac nhan chiét
PC88A duoc tién hanh trén pheu chiét ¢6 dung tich
20 ml. Ty 1& thé tich coa pha nuéc va pha hitu co 12
1:1. Thoi gian chiét va phén pha 1a 5 phut. Sau khi
tach riéng hai pha, nong dé cic nguyén t4 trong pha
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nudc va pha hiu co duoc xac dinh be'mg phuong
phap quang phd phét xa nguyén tr pguén Plasma
ghép ndi cam img (Inductively Couple Plasma-
Atomic Emlssmn Spectrometry (ICP- -AES).

Hé s6 phan bd (D) 1a dni hrong co ban danh gm
heé tac nhan chiét, Hé sé phan b phy thuée vao nonﬂ
do theo hé thirc:

[Colh

Dy =
[C
O diy: [Calne la nong 06 chit B & pha hini co
[Csln 12 n6ng do chitB o pha nudc

Xic dmh nong d6 axit bing phwong phap chuin
d6 mrc uep bang dung dich chuin NaOH véi chi thi
metyl da cam [9].

3. KET QUA VA THAO LUAN

3.1. Anh huémg ciia ndng df tic nhin chiét dén
h s6 phin bé ciia Fe(11T), Ni(IT) va Cu(lI) trong
hén hgp PC88A - DAu héa

bé nghlen ciru anh hudng cia ndng db téc nhan
chiét dén hé s6 phan bo clia Fe(IT), Ni(ITy va Cu(ll)
céc thi nghiém dugc tién hanh vai néng d6 ion kim
loai 1a 0,1 M, ty 1€ pha nudc/pha hiru co la 1/1. Véi
nong d6 tic nhan chiét PC88A dugc pha lodng bang
dau héa thay dd1 1an luot 1a 10, 20, 30, 40, 50 va 75
% Két qua phan tich tinh toin durgc ghi lai ¢ bang 1
va hinh 1.

Bdng 1: Anh huong cua néng dd tac nhan chiét dén
hé s6 phén bo cua Fe(Ill), Ni(Il) va Cu(ll)

PC88A

5 10 % |20 %)| 30 % | 40 % | 50 % |75 %
Dr. |082(2,22(3,71 4204380521
Do |0971,79]3,93 | 525 | 584 632
Dy |089]1,89]338 | 441|492 (589

Tir két qua bang 1 va hinh 1 cho lhay kht uong
d6 tac nhan chiét PC88A ting thi hé s6 phan bb cua
Fe(lIm), Nl(ll’) va Cu(1l) ciing tang Khi ndng doé tac
nhan chiét PC88A ting tir 10 dén 75% thi hé s6 phan
b6 tang tr 0,82 dén 5,21 ddi véi Fe(IlI); tir 0,97 dén
6,32 dbi véi Cu(ll) va déi vai Ni(lD) tang tr 0,89 dén
5,89. Tuy nbién, khi ting ndng d6 tac nhan chiét ti
théi gian phan pha xdy ra chdm hon v kha ning giai
chiét kho khin hon. P& lhuan lgi cho vige nghién
ciu trién khai sau ndy néng dd tic nhin chibt
PC88A (20 %)- Ddu hoa (80 %) di duoc Iya chon,

BDdo Ngoc Nhiém va cong su
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Hinh 1: Anh hudng cia ndng dd tac nhan chiét dén
hé s6 phan b ciia Fe(1IT), Ni(IT) va Cu(Il)

3.2. Anh hudng cda pH dén h¢ s6 phan b6 cua
Fe(ITT), Ni(IY) v Cu(IT) trong hdn hgp PCS88A
(20 %) - DAu hda (80 %)

Céc thi nghiém dwoc tién hanh voi tic nhin
chiét PC88A (20 %) - DAu hoa (80 %), néng d6 1on
kim loat 1a 0,1 M, thay ddi tir pH | dén pH 7. K&
qua thuc nghi¢m dugc biéu dién & trén hinh 2.
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Hinh 2: Anh hudng cta pH dén hé 56 phén b cua
Fe(I), Ni(11) va Cu(1l) trong hon hgp PC88A
(20 %) - DAu hoa (80 %)

Tir két qua Lhuc nghlem nghién ciru anh huong
ctia pH dén hé s6 phin b6 ciia Fe(l), Ni(Il) \a
Cu(ll) thiy rang cac nguyén (8 duge chiét kha 16t
bing hdn hop PC88A (20 %) - Dau hoa (80 %) o}
pH > 6 thi kha nang chiét, lach niken(IT) tot vdi hé
s0 phan b6 D=2 va va he 56 tach B > I. Mudn tach
lam sach miken cin chlet ¢ méi truomg pH > 6.
Trong cac nghlen cirn llcp theo dé 1am sach niken tit
dung dich can chiét ¢ méi truong pH>6.
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3.3. Chiét thu nhin niken(Il) tir dung dich sau
hoa tach tinh quing niken Ban Phic bang hon
hop PC88A (20 %) — Diu héa (80 %)

Tir cac didu kién nghlen clru & trén lam co s&
cho viéc tién hanh chiét thu nhan Ni(I) tir dung djch
sau hoa tach tinh quiing niken Ban Phic. bé rua giai
thu nhén Fe(1il), Ni(ll) va Cu(ll) sau khi chiét trén
pha hiru co bang axit H,S04 (thé tich pha hitu co va
pha rira chiét 1a 1/1, nong dé axit H,SO, téng tr
dén 7 M) Két qua phan tich nbng d céc nguyén 16
sau mbi lan rira giai chiét dugc phan tich tinh todn
ghi Jai & bang 2.

Bang 2: Kha nang rira giai Fe(lIl), Ni(i1) va Cu(ll)

bang H,SOs
Noéng S6 1an .
46 rira| Lén 1, | LAn 2,| Ldn 3, | Téng,
axit % Y% % %
Nguyén
o)
Fe(lI1) 0 0 0 0
IM Cu(l) 0 0 0 0
Ni(Il) 0 0 0 0
Fe(ll) | 870 | 4,89 | 1,10 | 14,69
2M Cu(ll) | 15,80 | 2,84 | 0,27 | 18,91
Ni(ll) 16,06 | 2,85 | 0,36 | 19,27
Fe(lll) | 53,50 | 16,28 | 1,62 | 71,40
M Cu(ll) 69,78 | 3,92 | 047 [ 74,17
Ni(ll) 70,01 | 3,97 1,07 | 75,05
Fe(lll) | 68,91 | 25,80 | 1,75 | 96,46
4M Cu(ll) | 89,57 | 5,90 | 1,08 | 96,55
Ni(lh) [ 91,80 | 525 | 087 | 97,92
Fe(ll) | 79,52 [ 9,51 | 1,05 | 90,08
5M Cu(Il) 92,05 | 2,39 | 1,12 | 95,56
Nidl) [ 94,10 | 1,92 | 0,45 | 96,47
Fe(lll) |92,90 | 5,71 Vet | 98,86
™ Cu(ll) 96,89 | 2,98 | Vet | 99,87
Ni(Il)  [96,95 | 2,95 | Vét [ 99,90 |

Tur két qua bang 2 cho thiy, Fe(lll), Nl(ll) va
Cu(ll) khéng bi giai chiét khoi pha hitu co & nong do
axit H;SO, | M. Sau 3 lan rira, giai chiét bing axit
HZSO., 2 M cac nguyén 14 Fe(111), Ni(ll) va Cu(ll)
bat dau duoc g:an chiét v6i ham luong lhap (<20
%). Khi téng nong d6 axit H,SOy thi ham lu‘cm,g céc
nguyen 16 Fe(I11), Ni(l1), Cu(l1) cing léng va dé rira
gidi gan nhu hoan toan (> 98 %) & nong d6 axit
25M.

Tinh quang niken Ban Phic, Son La (ham lhegng
Ni=15 160 %) sau khi dugc hoa tan két toa so bd
tach loaj sit va SiO,. Dung dich sau hoa tach dugc

Chiét thu nhén niken(ll) tic tinh quang...

dem phin tich thanh phan nguyén to. Két qua phin
tich dugc dva ra & bang 3.

Bang 3: Két qua phan tich thanh ph?m nguyén 16 cia
Fe, Ni va Cu trong dung dich hoa tich

Ngwend [0 | g | i

% 32,58 1,59 | 65,71

Pon vi

Tir két qua phén tich bang 3 1 co s& cho vide
tinh toan tién hanh chiét lam sach niken(lI).

Dé rira giai Fe(lll), Ni(Il) va Cu(ll) trong dung
dich hoa tach ra khoi nhau mét céch riéng r& bing
phuong phép chiét dung méi. Cac diéu kign nghién
ciru khao sét nhu phan trén da dugc lya chon. Dung
dich hoda tach v6i thanh phan nhu & bang 3 duge
chiét trong § phiit véi hdn hop tic nhén chiét PC88A
(20 %)-Dau hda (80 %), dé phan pha 10 phit. Rira
chiét 3 1dn bing axit sunfuric 5 M véi ty 1¢ thé tich
la 1/1. Dung d|ch ria chlel duqc dem phan tich xic
dinh thanh phan nguyén t8 két qua phan tich duge
ghi lai & bang 4.

Béng 4: Thanh phan cac nguyén 6 Fe, Ni va Cu
sau khi dugc rira chiét 3 1an bang H,SO,5 M

Nguyén té | Thanh phan phén trim nguyén 16, %
Fe 0,01
Cu 0,057
| N 98,72 ]

Qua két qua bang 4 cho thdy, dung dich sau khi
hoa tach tir nguén quing niken Ban Phic, son La
chira niken ¢6 1an ion Fe (111), Cu(l1). Khi dugc chiét
bang tic nhan chiét PC88A (20 %)-Dau hda (80 %)
v rira chiét bang bang H,SO, SM thu dugc niken ¢
do sach 12 98,72 %. Sau qué trinh chiét lam gidu
niken bang PC88A -Déau hoa niken da duoc 1am
gidu tir 65,71 % 1én 98,72 %. Ddy la nguyén ligu rit
phtt hop cho qua trinh dién phén niken kim loai.

4, KET LUAN

ba khao sat mdt sb yeu t8 anh huéng tgi qua
irinh chiét, Jam sach niken(ll) tr mdi trudmg axit
sunfuric nhu: &nh hucmg clia pH, anh huéng ctia
ndng d téc nhan chiét, kha nang rira giai chiét va sir
dung hén hop tic nhan chiét PC88A (20 %)-Dau hoa
(80 %). D& chiét tach, lam sach dung djch sau hoa
tach tr tinh quing niken Ban Phic tir 65,71 % lén
98,72 % cén chiét v&i PC88A (0%) & pH > 6 nra
chiét 3 13n bing H,SO4 S M.
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L¥i cim on. Cong trinh nay nam frong khuon kh6
ciia dé 1ai co xo thuong xuyén cﬁp Vign Khoa hoc
vét liéu, ma sé CSTX 10.14. Cdc tdc gia xin trdn
trong cam on Vién Khoa hoc vat ligu, Vién Han ldm
Khoa hoc va Cong nghé Viét Nam da tai tro kinh phi
cho nghién ciru nay.
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