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NGHIEN CUU TACH THU HOI NI* BANG DUNG DICH
DI-(2-ETHYLHEXYL) PHOSPHORIC AXIT (HDEHP) TRONG N-HEPTAN

Tran Mai Phurong, Nguyén Huy Canh, Ngé Manh Théng
Trwong Pai hoc Bach Khoa, PHQG-HCM
(Bai nhan ngay 18 thang 04 nam 2008, hoan chinh stra chita ngay 18 thang 09 nam 2008)

TOM TAT: Bai bao trinh bay két qua nghién ctu trich ly tach thu hdi Ni?* trong mot s6
hé hai va ba pha 16ng, st dung dung dich HDEHP/n-heptan. Anh hwéng cla thoi gian trich ly,
gia tri ban dau ctia pH va ndng dd Ni** trong pha nuéc, cling nhw ciia HDEHP trong pha hitu
co da dugc danh gia, thao luan. Trich ly trong cac hé hai pha phan tan dién ra rat nhanh, can
bing dwoc thiét 1ap sau khong qua 10 phuat. Dang phtc Ni(ll) tao thanh chd yéu la

. _ _ _ _ ]
Ni(DEHP), . Hiéu suét trich ly Ni** giam khi ndng do [Ni**], tang, khi pHo va/hodc ndng
L ] 2
d6 [(HDEHP),], giam. O pH thép, HCI ciling bi trich ly vao pha hitu co. K&t qua trich ly
Ni** qua mang 16ng thé tich dwoc md ta bdi phuong trinh dong hoc phan (ng bac mot biéu

kién. Hang s6 t6c do thu dwoc cho ving ndng dd [Ni**]o ~ 10° =+ 10? mol/L c6 gi4 tri ~
2,30.10% + 2,68.10 phat™.

1. GIOI THIEU

Trich ly Ia mot trong cac phwrong phap dugc quan tdm nghién clru dé tach, thu hoi ion kim
loai nang tir cAc dung dich c6 ngudn gdc, tinh chat khac nhau [1-9]. Hiéu qua kinh té cla
phwong phap trich ly duoc nang cao khi két hop hai giai doan trich ly va gidi trich ly trong mot
hé ba pha lIdng. Trong cac hé nay, pha hitu co déng vai trdo mang léng trung gian cho qua trinh
chuyén chét, nén cé thé (rng dung céc hoat chét trich ly dét tién nhung c6 dd chon loc cao theo
yéu cau. C6 ba dang pha mang léng duoc nghién ctru: 1/ dang nhii twvong — emulsion liquid
membranes [10-12]; 2/ dang ¢6 dinh trén nén chit mang rén — supported liquid membranes
[13-16]; 3/ dang thé tich (htru han) — bulk liquid membranes [17, 18]. Trong d6, dang mang
I6ng thé tich it dwoc chl y do kha ndng (’ng dung qui mo cong nghiép con han ché. Tuy nhién,
& qui mo vilra va nho, dang mang léng thé tich cé nhitng wu thé riéng nhw dau tw thiét bi khong
cao, khdng can tao / phé nhii tvong, khong can ¢6 dinh mang I6ng 1én nén chit mang rén thich
hop, va dac biét quan trong la khéng c6 han ché vé do bén mang.

B4o co nay trinh bay mot s6 két qua nghién ctru thu hdi Ni** bing phuong phap trich ly
va trich ly qua mang long thé tich la dung dich HDEHP trong n-heptan.

2. THUC NGHIEM

HDEHP (d6 tinh khiét > 98%, Merck), n-heptan (d6 tinh khiét p.a., Baker), mudi
NiCl,.6H,0 va cac hoa chat khac (d6 tinh khiét p.a., Trung Qudc) dwgc st dung khdng qua
giai doan lam tinh sach thém. Dung nuéc cat dé pha ché cac dung dich v co, pH cac dung
dich nay do bang pH ké METTLER TOLEDO, st dung dién cuc thuy tinh. Céc thi nghiém
déu tién hanh & nhiét do phong.

Trich ly trong cac hé hai pha dwoc tién hanh trong cac binh Erlen co6 mai, véi ty 18 thé tich
Vhoueo @ Viwee = 30 ml : 30 ml, khudy tron bang cé tir, st dung may khudy HEIDOLPH MR
3001K, téc dd ~ 100 vong/phut. Tach pha tién hanh trong phéu chiét, thoi gian ~ 20 phdt. Sau
khi tach pha, do pH va phan tich ndng do Ni*trong pha nudc.
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V,, =80ml

Dung méi hitu co

Dung dich gidi trich
V, = 20ml

»~.Dung dich bj trich ly
¥ 5 _
Sppr =294 cm Ve, =90 ml

Hinh 1. Binh trich ly dang beaker-in-beaker

Nong d6 Ni(ll) trong pha hitu co tinh theo diéu kién can bang vat chat. Do thé tich hai pha
nuéc va hitu co 1a nhw nhau, hiéu suét trich ly Ni** tinh theo phwong trinh (1), hé s6 phan b6
biéu kién ctia Ni** tinh theo phuong trinh (2)

R ..(%) = [NI(I-I)]eﬁuil. X100 = [Ni"], '- [Ni ]eﬁuil. 100 1)
Ni NI2+]0 [N|2+]0
D, :§Ni$!mg _ INiT' ] _-2+[NI Legui, ?
' ’ [NI ]Qquil. [NI ]equil.

vach ngang bén trén chi cac nong do trong pha hitu co

Trich ly trong cac hé ba pha duwoc tién hanh trong binh trich ly tw tao phdng theo tai liéu
tham khao [18] — Hinh 1. Pha mang léng hiru co dwgc khudy véi may khudy diia, canh khudy
thuy tinh. Pha nudc bi trich va giai trich dwoc khudy bang cé tir. Téc do khudy cac pha ~ 60
vong phat. Bé mét phan chia pha 6n dinh, khdng quan sat thay hién tuegng xao tron bé mat. Sau
cac khoang thoi gian xac dinh (5 + 480 phut), 1dy 0,1 ml mau tlr pha F va pha S di phan tich
ndng dod Ni**, nong do Ni(ll) trong pha mang 1dng tinh theo diéu kién can bang vat chat.

Tuy theo thanh phan cac mau, nong dd Ni** duoc xac dinh bang phwong phéap chudn do
tric tiép voi EDTA, hodc cho Ni** tao phirc véi Dimethylglyoxim (DMG) rbi chiét vao
cloroform va so mau & buéc séng 375 nm, hodc bang phrong phép quang phd hap thu nguyén
tlr (AAS) [19].

3.KET QUA VA THAO LUAN

_ HDEHP dé hoa tan trong cac dung méi hitu co, dang ton tai trong cac hydrocachon mach
thang la dimer (HDEHP),. Trong n-octan & nhiét d6 20°C , hang so dimer hoa c6 gia tri logK
= 4,47 [20]. Do do, trich ly Ni** c6 thé md ta hinh thirc bdi hai phan tng di thé sau:

o N _ D 4
Ni<* + (HDEHP), = Ni(DEHP), + 2H (3)

or o— y N
NiZ* + 2 (HDEHP), = Ni{H(DEHP),}, + 2H 4)

vach ngang bén trén cong thiic phan t& chi cac phan tt trong pha hitu co.
Phuong trinh (3) dugc cling ¢ bdi thong bao cla Kolarik [21] cho réng cac cation Cu®",
Co*, Ni** tao phtrc v6i HDEHP theo ty 1&6 mol 1 : 2 trong mdi phirc. Nhw vay dimer
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(HDEHP), doéng vai tro ligand 2 cang. C4c ion ho Lantan va ho Actini (M™ , n 3 3) tao

D
phirc chét trich ly dang M? H(DEHP)nF2 [16], trong d6 dimer (HDEHP), dong vai tro
ligand mdt cang. Phuong trinh (4) mé rong két qua nay cho trudng hop ion Ni%*.

Trang thai can béng trich ly dwoc dic trwng bdi hang s6 can bang K, hodc bdi hé s6

extr.

phan bo biéu kién DNi2+ b

_ @NIDERP),]{H ]2 6

Kewr.(3) = g*-; = D, éu: (5)
' [Ni**]{(HDEHP), ] Gt NIT",obs. [((HDEHP), I ..

Kear.(4) = &ENi ]){H+]2g = Dy o éu-g (6)
& [Ni*"D{(HDEHP),I* & . "o GI(HDEHP), ) g\,

Khi giai trich ly Ni?* tir pha hitu co tré lai pha nu6c thich hop, phan tng (3) va (4) dién ra
theo chiéu nguoc lai.

Trich ly Ni** trong cac hé hai pha long

Trong cac hé trich ly hai pha phan tan (dispersive solvent extraction), bé mat phan chia
pha (hitu co — nuéc) khong 6n dinh, nhung cé gia tri 16n. Anh hwéng cla giai doan khuéch tan
tac chat va san pham cd thé bd qua. Tdc dd trich ly chi bi khdng ché bdi toc do phan ng di thé
trén bé mat phan chia pha.

Anh huéng ctia thoi gian khudy tron hai pha

Can bang trich ly Ni?* trong céc hé khéo séat duoc thiét 1ap twong d6i nhanh. S6 liéu trong
Béng 1 cho thdy chi sau 10 phat khudy tron hai pha, hiéu sudt trich ly Ni®* khdng thay déi theo
thoi gian. K&t qua nay phu hop voi thao luan néu trén va céc tai liéu tham khao[vd. 15]. Tuy
vay, dé giam thiéu sai s thwc nghiém, thoi gian khudy tron dugc an dinh la 20 phdt cho tét ca
céc hé trich ly hai pha I6ng trong céc thi nghiém con lai.

Bang 1. Anh huéng thoi gian khudy tron toi hiéu suét trich ly Ni**; 30 ml 10 mol/I NiCl, pH
~5,0; 30 ml 10™" mol/l HDEHP/n-heptan:;

Thoi gian , phat 10 20 30
Hiéu suét Ni**, % 94,8+ 3,6 959+24 96,1+29

Anh huéng ctia pH va ndng dd Ni?* ban dau trong pha nuoc.

Két qua thu duoc khi thanh phan ban dau cla pha nwéc thay doi trong ving nong do
[Ni*]o = 10*+10™ mol/l, pH, ~ 5,0 + 2,0 thé hién trong Bang 2.

Hiéu suét trich ly Ni%* tang khi pH, tdng va / hodc [Ni**], giam. Cac két qua nay phu hop
voi ca hai phuong trinh phan tng (3), (4). Xét goc dd ¢ng dung thuc té, dé x& ly Ni** trong
nuéc thai, trich ly nén duoc &p dung khi ndng do [Ni*]o thap, va pHo hiéu chinh téi gia tri 3
5,0.

D0 thi Hinh 2 thé hién méi tvong quan gitta hé s6 phan b biéu kién cla N[2+ vGi pH pha
nwéc khi can bang duwoc thiét 1ap trong hé trich ly. Pha hop véi ly thuyét can bang phan ng,

s6 liéu thuc nghiém cho cac tuong quan tuyén tinh log DNiZ*,obs. + PH g VO hE s0 tin cay
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cao, phu hop véi ca hai phuong trinh phan tng (3) va (4). Cac hé sé gdc thu dugc ~ 1,79, 1,88
va 2,15 cho sai so twong déi khong qua 10% so véi gia tri ly thuyét (= 2,0).
Bang 2. Anh huéng ctia pH va ndng do Ni?* ban dau trong pha nuéc 30 ml NiCl, ; 30 ml
10 mol/l HDEHP / n-heptan

Pha nuéc R .. (% H A[H'T, mol/l D ..
pHo | [NiZo, mol/l | ™ (%) (thui n;qr:;lém) DH 1= [H Dy - H | O
5 10* 97,1 2,92 + ~10 x 10° 33,72
103 77,0 2,95 - ~41 x 10° 3,35
107 55,2 2,98 - ~1,0 x10° 1,23
10" 20,1 3,05 - ~40 x 10°? 0,25
4 10* 90,5 2,55 + ~28 x 10* 9,53
10° 69,7 2,60 - ~12 x 10° 2,30
107 50,2 2,49 - ~70 x 10* 1,01
10" 17,0 2,92 - ~33x 10° 0,20
3 10* 80,2 2,11 + ~1,0 x 10° 4,05
10° 50,1 2,21 + ~21x 10° 1,01
107 30,0 2,25 - ~15x 10° 0,43
107 10,0 2,85 - ~19 x 107 0,11
2 10* 20,1 1,091 - 0,25
10° 6,0 1,94 - 0,06
107 1,0 1,97 - 0,01
10* 0,3 2,0 - 0,003

Tuy nhién, céc sai léch hé s6 goc trén do thi Hinh 2 khong chi don thuan la sai s6 thuc
nghiém. Theo ca hai phan (rng (3) va (4), mdi ion Ni** phai dwoc trao d6i bi 2 ion H*. Do dd,
trén co so hiéu suét trich ly Ni** | c6 thé tinh lwong ion H* d4 trao d6i theo phan (ng va déi
chiéu voi két qua do thuc nghiém. S8 liéu trong Bang 2 cho thdy, & diéu kién pH, 3 3,0 va
[Ni*Jo = 10" mol/l, gid tri pH,; thuc nghiém thap hon gia tri tinh toan t6i ~ 1 don vi. Két
qua nay c6 thé giai thich bai qua trinh phan bd HDEHP va dién ly HDEHP vao pha nu6c [20],
do HDEHP tan trong nuéc ~ < 0,3.10 mol/L va héng s6 phan ly pK, = 3,95 & 20°C [7].

L
(HDEHP), « 2 HDEHP « 2DEHP + 2H" (7

V6i [Ni*Jo cao hon, vi du 10 +10™ mol/l, cac gia tri pH,,; thuc nghiém lai Ion hon
tinh toan. Két qua nay cho thay khéng nhitng qua trinh (5) bi day Iui hoan toan, ma mat lvgng
H * con bi trich ly vao pha hitu co. D& dam bao diéu kién can bang dién tich, anion Cl~ phai
dong trich ly voi H ™ va tao phirc véi HDEHP, twong tu nhu treong hop trich ly axit HNO; d&
mo ta trong tai liéu tham khdo [16] — phuong trinh (8). Qua trinh nay sé chiém wu thé trong
vung pH da thap. Nguoc lai, khi pH cao, qua trinh (7) sé chiém wu thé.

Trang 43



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Science & Technology Development, Vol 12, No.03 - 2009

1000

logD = -465 + 215 x pH

= 10“moll
o ¢ 10°moll
A 10" molll

pHequiI.
Hinh 2:. Tvong quan log D, .., PH g 30 mINiCl;; 30 ml 10" mol/l HDEHP
Lt DT — T
H* + NO, + 2H,0 + (HDEHP), = (HDEHP.H,0),.HNO, (8)

Cac qua trinh (7) va (8) khong chi anh hudng toi gia tri pH.,; cua pha nudc. Néu xay ra
D
riéng ré, ching déu lam gidm nong do dimer (HDEHP), tu do trong pha hitu co. Tuy nhién,
khi cling xay ra trong hé, hiéu (ng clia hai qué trinh nay c6 thé triét tiéu 1an nhau. Khi do, ndong
R D N e N N N Y , ,
d6 dimer (HDEHP), tv do duoc tinh theo c&n bang vat chét, tuy thudc vao phan trng trich ly
nhu sau:
. _ ]
Theo (3) [(HDEHP),]

equill. [(HDEHP)Z]O - [Ni(DEHP)Z]equiI. (9)

. = L(HDEHP),J; - 2><[Ni1H(DEHP)2F2]equ“_ (10)

. _ ]
Theo (4) [(HDEHP),]
Két quéa thwc nghiém duoc danh gia theo phuong trinh (9) va (10). Buong biéu dién trong
C ]
hé truc toa do log D log[(HDEHP), ] déu co dang tuyén tinh véi hé s6 tin cay

L 4
cao — Hinh 3. Khi tinh néng d6 [(HDEHP), ]

equil.

Ni?* obs. » equil.

theo phwong trinh (9), hé s6 gdc thu duoc
déu vuot xa gia tri 1. Cac gia tri nay c6 thé coi la hé qua clia hai qua trinh (7) va (8) lam giam

. ___ _ _ ]
nong do thuc cua [(HDEHP), ]

equil. - Khi gia tri pH can bang giam, hé s goc tang nhanh, thé

hién vai trd lan at clia qua trinh (8) so v6i (7) & vung pH thap.
. _ ]
Khi tinh nong do [(HDEHP),]

equit.  theo phuong trinh (10), hé s6 géc thu dugc sai léch
so Vvoi gia tri dw kién (= 2) it hon. Véi pH can bang ~ 2,2, hé s6 gbc ~ 4,2 c6 thé giai thich
tong tw nhu triedng hop trén. Hé s6 goc ~ 2,0 & pH can bang ~ 2,6 co thé cho la hé qua cua su
can déi anh hwéng clia hai qua trinh (7) va (8). Tuy nhién, hé s6 géc ~ 1,45 thu dugc v6i pH

N D
can bang ~ 3,0 cho thdy trong pha hitu co hinh thanh phitc  Ni(DEHP), .
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0.1

0.01ffp pH, ~ 3,0-5,0
tga~0,71-0,78

phoéng trinh (8)
1p= tga-~145

[NI(”)] org. equil. * mol /|

4 e tga~20
& 1E-3
zZ
a Phoong trinh (7)
B tga-~4, 1E-4
o tga-~5
0.1 s tga-~09,
R Tw7 1E-3 0.01 0.1
[(HDEHP),],.,, o » MOl - :

mol/L

Ni**, water, 0 !

Hinh 4. Tuong quan
L _ _ ___ ]
log [Ni(DEHP), | log [Ni*],

equil. »

Hinh 3. Tuong quan
. ]
log D .. . log [(HDEHP), ]

equil.

(khi [(HDEHP), ], :[Ni**], =5)

bs. *

Theo két qua d4 thao luan phan a), can béng trich ly trong cac hé khao sat duoc thiét lap
rat nhanh. V6&i gia thiét phdn (ng trich ly dat can bang tlkc thoi, twong quan

G o o R e o o+ s . , ,
log [Ni(DEHP), e . 10g [Ni“"], cho biét bac biéu kién theo Ni*" clia phan tng trich
ly. D6 thi Hinh 4 cho thdy gid thiét nay tuong d6i gan véi thuc té. Do
. __ ] Loy N ; , . " , . o . e e
[(HDEHP),], >>[Ni“"],, phan tng trich ly (3) va (4) déu co thé coi la bac 1 biéu kién theo
Ni**.

Anh huéng ctia ndng d6 HDEHP ban dau trong pha hitu co.

Khi tang ndng dd ban dau cta HDEHP trong pha hitu co tir 0,1 mol/l dén 0,5 mol/l, hiéu
suét trich ly Ni** tng, phu hop véi nguyén ly dich chuyén can béng phan ¢ng. Trong hé truc

D
toa d0 logD + log[(HDEHP),] hé s6 goc 0,73 thu dwoc khi tinh ndng do

Ni%*  obs. equil. ’
dimer tv do theo phuong trinh (9) cho thdy kha ning Ni** trich ly vao pha hitu co theo phan
tng (3) chiém wu thé hon — Hinh 5

. R . e e a " ~ - L __ ] o .
Két qué nay dat duoc vai ty & cac nong do ban dau [(HDEHP),], : [Ni“], < 2,5. Khity
R D
|é ndy tdng — nhu d& néu trén & muc b) — bén canh dang phtrc vu tién  Ni(DEHP), con cé
dang Ni? H (DEHP), FZ va céc dang phtrc tap hon, cac phirc ctia HCI, H,O véi HDEHP. Cac
luan diém nay duoc clng cd bai két qué trich dan tir tai liéu tham khéo [22-24].
Mot s6 tac gid cho rang cac phirc ctia Ni(Il) va nwdc trong pha hitu co hinh thanh cac
aggregat, cac dang polymer va cac dang mixen dao phtc tap [22-24]. Neuman [22,23] théng
N
bao Ni** hién dién trong pha hiru co ¢ dang phic  Ni(DEHP),. 2H,0, phu hgp véi thong
bao clia Kolarik [21] cho rdng cac phan tir dung mdi, nudc, va cd cac phan tir HDEHP ty do
° e , . L, - . R , D
trong pha htu co c6 thé chiém cac vi tri ph6i tri con lai trong phitc  Ni(DEHP), .
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*oy ey .
B theo phodng trinh (7)
1B ©®  theo phodng trinh (8) °
g [ tga= 0,49 .
&~ B R=0,965
Z
()] 3
tga = 0,73
R =0,984

0.01

[(HDEHP),] , mol/l

equil., org.

log [(HDEHP),]

equil.

Hinh 5. Tuong quan log D

i%*, obs. *

(khi [(HDEHP), ], : [Ni**], <2,5)
30 mL 10" mol/I NiCl, , pH 4,0; 30 mL 10" mol/l HDEHP

Trich ly Ni** qua mang Idng thé tich

Két qua trich ly Ni?* voi ndng do ban dau 10 mol/l thé hién trén dd thi Hinh 6. Sau
khoang 7 phut trich ly, dong ion Ni?* tir pha cdp (F) sang pha nhan (S) c6 chiéu nguoc lai so
voi chénh léch ndng dd Ni** gitra hai pha nay. Nong dd Ni?* trong pha F tiép tuc giam nhanh
trong khoang 60 phdt dau rdi tién dan téi gia tri 6n dinh — trang thai can bang trong hé ba pha.
Két qua trich ly Ni** véi ndng do ban dau 102 mol/I thu duoc cling tvong tu.

4.0x10° ke = 2,38.107 (phut)®

— 3.0x10°pp ° ° ° o
= °
g i 1.5x10° 1
+'_“| 2.0x10°% P Lonto® tga, =-2,64.10° -
E 5.0x10" P 1
1.0x10° 2 1 o 9 =107.10° -
k. = 2,64.10° (phut) ' 3 o =

0 60 120 180 240 300 360 420 480 540
Théi gian , phut

0.0

Hinh 6. Nong do Ni(ll) trong hé trich ly qua mang ldng thé tich
M - Pha mang: 80 ml 10" mol/l HDEHP / n-heptan
S — Pha nhan: 20 ml 10M HCI; F - Pha cép: 90 ml 10° mol/I NiCl, , pH 5,0
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Keét qua nay co thé giai thich trén co s¢ ly thuyét qua trinh van chuyén ddi dong (counter-
current transport) [11, 16, 18]. Bong luc chinh clia qua trinh van chuyén ion Ni** trong cac hé
khao sét la chénh léch hoat do clia ion H' gilra hai pha F va S. Sau khoang 60 pht, chénh léch
hoat d6 ion H* giita hai pha F — S co ban da bi san bang, dong Ni?* ra khéi pha F ngung lai.
Mirc d6 tdng nhe ndng dd Ni** trong pha S sau 60 phit dau thé hién tdc do cham hen cia giai
doan giai trich ly Ni(ll) tr pha M sang pha S.

Tinh toan can bang vat chat cho thdy lwong Ni** chuyén tir pha F sang pha S trong cac hé
nay khac nhau, lugng ion H* twong (ng da trao d6i 1a khac nhau. Nhu vay, dé c6 can bang
hoat do ion H* trong hé, phai c6 dong H* b6 xung tir pha S sang pha F. Dang phtrc va phan
(*ng tao thanh phtrc cia HCI — nhw trén da néu — tam thoi coi tvong tu nhw clia HNOs.

Nhu vay, co thé viét cac phan ting trén bé mat phan chia pha F-M :

D . _ ]

Ni2* + (HDEHP), ® Ni(DEHP), + 2 H; (11)

| D

(HDEHP.H,0), HCl ® H; + Cl; + 2(H,0), + (HDEHP), (12)

va trén bé mat phan chia pha M-S:

D N .

Ni(DEHP), + 2H; ® (HDEHP), + NiZ (13)
N |

H; +Cl; + 2(H,0), + (HDEHP), ® (HDEHP.H,0),.HCI (14)

. __ ] . .
Do diéu kién [(HDEHP),] >>[Ni**]. ludn dugc thod man trén bé mat phan chia pha
F-M nén phan ng (11) c6 thé coi la bac mot biéu kién.
[Ni"]e = [Ni®]e o " %98® [Ni*]c, » [Ni®]c oAl - keot) (15)
. S
V6i diéu kién cac giai doan chuyén pha va khuyéch tan phitc  Ni(DEHP), qua mang
I6ng dién ra rat nhanh, lvgng phirc ton dong trong mang 16ng khong dang ké, Ni?* trong pha S

tré thanh san pham tryc tiép ctia phan (ng (11) — bac mat biéu kién. Sau khi hiéu chinh theo ty
& thé tich hai pha F va S trong hé, biéu thirc ndng d6 Ni** trong pha S theo thoi gian c6 dang:

. V, . . V, .
[N|2+]s,t :Véx[N'ZJr]F,ox(l - e s ) YiH® [N|2+]S,t » V£X{N|2+]F,oxks At (16)
S S
Nhu vay, khi thoi gian trich ly con dd nho, cac duong biéu dién [Ni**]. , va [Ni*];

theo thoi gian cd dang tuyén tinh. Hinh 6 thé hién két qua thuc nghiém phl hop véi phrong
trinh (15), (16) trong 15 phut ban dau, véi chénh léch gid tri k, < k; khoang 10%.

Bang 3. Hang s6 téc do biéu kién clia cac phan (ng trén b& mat phan chia pha.

[Ni**1¢ 5, mol/l 10° 10°
k. , (phat)™ 2,30.10° 2,64.10°
ks , (phut)™ 2,01.10° 2,38.10°2

Puong lién nét trong Hinh 6 la két qua tinh toan theo phuwong trinh (15), (16), st dung cac
héng s t6c do biéu kién k. va k. trong Bang 3. Sai I&ch 16n giita cc gia tri thuc nghiém va
tinh toan cho pha S chil yéu do lvgng Ni(ll) ton dong trong pha mang httu co khong thé bd qua
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dwoc. Mat khac, gia thiét van téc I6n clia cd hai giai doan khuéch tan va giai trich phic
D
Ni(DEHP), ciling khéng con phu hep sau 15 phut trich ly. Ldc nay, pha mang hitu co khdng

. A ] N
chi chta Ni(DEHP),, (HDEHP),, ma con c6 (HDEHP.H,O),.HCl va cac dang
mixen dao, aggregat, polymer v&i thanh phan khong rd rang [22-24]. D6 nh6t cla pha mang
tang Ién, lam gidm téc do khuyéch tan phic Ni(ll) t¢i bé mat phan chia pha M-S. Trén bé mat
nay, cu trlc phirc tap clia cac mixen dao, aggregat, polymer lam giai trich Ni?* vao pha S bi
cham lai.

4.KET LUAN

C6 thé tach, thu hdi ion Ni** bang phuong phép trich ly sit dung dung dich HDEHP trong
n-heptan. Trong cac hé trich ly hai pha 16ng, hiéu suét trich ly Ni** c6 thé dé dang hiéu chinh

théng qua gia tri pH cda pha nudc. Khi ty 1é nong do [(HDEHP), ], :[Ni*"], < 2,5, dang
D 5
phitc Ni(DEHP), chiém vu thé trich ly vao pha hitu co. Khi ty I1& ndng do nay tang Ién, hinh

thanh thém phc Ni? H (DEHP)ZF2 va céc dang khac phic tap hon trong pha hitu co. Mét
khéc, tuy theo thanh phan pha nwéc & mdi thoi diém, qua trinh ddng trich ly hoac giai trich ly
ion H' c6 thé dién ra bén canh qué trinh trich ly Ni?*. Trong cac hé trich ly qua mang Idng thé
tich, cac phan (ing trén bé mat phan chia pha c6 thé md ta bai dong hoc phan (rng bac mot biéu
kién trong khoang 15 phut dau. Phan (ng giai trich Ni(l1) vao pha nhan gap tré ngai, c6 thé do
st hinh thanh cac mixen dao, cac aggregat clia phtrc Ni(ll) véi nhau va véi cac thanh phan
khéc trong pha nay. Can tim hiéu kha ning khic phuc bang cach thay déi thanh phan, nang cao
nong do axit trong pha nhan.

RECOVERY OF NI* BY DI-(2-ETHYLHEXYL) PHOSPHORIC ACID
(HDEHP)

Tran Mai Phuong, Nguyen Huy Canh, Ngo Manh Thang
University of Technology, VNU-HCM

ABSTRACT: This paper dealts with solvent and bulk liquid membrane extraction of
Ni%* from its chloride solutions by HDEHP in n-heptane. Effects of extraction time, initial pH
and Ni* concentration in the feed as well as HDEHP concentration in the organic phase were
investigated. Solvent extraction equilibrium was established within 10 minutes. Ni** showed to

be extracted into the organic phase preferentially as Ni(DEHP), complexes. The Ni**

extraction yield decreased with increasing initial Ni** concentration, with decreasing pH
and/or HDEHP concentration. The later is not only due to shifting equilibrium of Ni**
extraction reaction, but also due to concurent extraction of HCI. Results of bulk liquid
membrane extraction could be described by the kinetics of interfacial pseudo-first order
reactions. Observed rate constants were determined ~ 2,30.10% + 2,68.10% min™ for
concentration range [Ni**]o ~ 10+ 10 mol/l.
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