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TOM TAT: Bai bdo trinh bay két qua nghién cieu trich ly tdch thu héi Ni** trong mét s6
hé hai va ba pha long, su dyng dung dich HDEHP/n- heptan Anh huomg cia thoi gian trich ly,
gid tri ban ddu cuia pH va néng dg Ni** trong pha nudc, ciing nhu cia HDEHP trong pha hiru
co da duoc danh gid, thao lugn. Trich ly trong cdc hé hai pha phan tdn dién ra rdt nhanh, cén
bang dwgc thiét ldp sau khong qud 10 phut. Dang phirc Ni(I) tao thanh chi yéu la

Ni(DEHP), . Hi¢u sudt trich ly Ni** giam khi nong dé [Ni’ "Jo tang, khi pHy va/hodc nong
ds [(HDEHP),], giam. O pH thdp, HCI ciing bi trich ly vao pha hitu co. Két qua trich ly
Ni** qua mang long thé tich dwoc mé ta boi phwong trinh déng hoc phan img bdc mét biéu

kién. Hang sé téc dé thu dwgc cho vimg néng dé [Ni*'], ~ 1 0° < 107 mol/L c6 gia tri ~
2,30.107 + 2,68.10° phur”.

1. GIOI THIEU

Trich ly 1a mot trong céc phucmg phap dugc quan tim nghién ciru dé tach, thu hdi i ion kim
loai niing tir cdc dung dich c6 ngudn goe, tinh cht khac nhau [1-9]. Hiéu qué kinh t cua
phwong phap trich ly dugc nang cao khi két hop hai giai doan trich ly va giai trich ly trong mét
h¢ ba pha long Trong cac hé nay, pha hitu co dong vai trd mang long trung gian cho qua trinh
chuycn chét, nén c6 thé g dung cac hoat chat trich ly dét tién nhung c6 d§ chon loc cao theo
yé€u cau. Co ba dang pha mang long dugc nghlen ctru: 1/ dang nhil twong — emulsion liquid
membranes [10-12]; 2/ dang c6 dinh trén neén chit mang ran — supported liquid membranes
[13- 16], 3/ dang thé tich (hitu han) — bulk liquid membranes [17, 18]. Trong do dang mang
16ng thé tich it dugc chi y do kha ning ung dung qui md céng, nghlep con han ché. Tuy nhién,
¢ qui mé vira va nho, dang mang long thé tich c6 nhirng wu thé riéng nhu dau tu thiét bi khong
cao, khéng cén tao / pha nhil twong, khong cin co dinh mang 16ng 1én nén chit mang rén thich
hop, va déc biét quan trong 1a khong c6 han ché vé d6 bén mang,

Béo céo ndy trinh biy mét sb két qua nghién ciru thu hdi Ni** bang phuong phép trich ly
va trich ly qua mang long thé tich 1a dung dich HDEHP trong n-heptan.

2.THU'C NGHIEM

HDEHP (d6 tinh khiét > 98%, Merck), n- heptan (d6 tinh khiét p.a., Baker) mudi
NiCl,.6H,0 va cac hoa chét khac (dé tinh khlet p.a. Trung Quéc) duge sir dung khong qua
giai doan lam tinh sach them Diing nudc cit dé pha ché cic dung dich vé co, pH céc dung
dich ndy do béng pH ké METTLER TOLEDO, sir dung dién cuc thuy tinh. Cac thi nghiém
déu tién hanh & nhiét do phong.

Trich ly trong céc hé hai pha dwoc tién hanh trong céc binh Erlen cb mai, véi ty 1& thé tich
Viduco © Ve = 30ml : 30 ml, khudy tron bang c tir, sir dung may khuiy HEIDOLPH MR
3001K, téc d6 ~ 100 vong/phut Tach pha tlen hanh trong pheu chiét, thoi gian ~ 20 phat. Sau
khi téch pha, do pH va phén tich ndng d6 Ni*‘trong pha nuéc.
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Hinh 1. Binh trich ly dang beaker-in-beaker

Nong d6 Ni(II) trong pha hitu co tmh theo diéu kle,n cén bang vt chét. Do thé tlch hai pha
nude va hitu co la nhu nhau, hiéu suét trich Iy Ni** tinh theo phuong trinh (1), hé sé phan b
biéu kién ctia Ni** tinh theo phuong trinh (2)

Ni(ID)], ... Ni**)y = [Ni** ] 0
RN.z. (%) L -[__i.z)_]egﬂ; ' 100 - [ ! ]O '2[ l ]eqm!. . 100 (1)
! Ni**], [Ni™ ),
Ni(Il Ni**], = [Ni**],..
DN2+ obs =([ l(-2+)]J = [ ]o .2+[ 2 (2)
[Nl ] equil [N l ]equi.’.

vach ngang bén trén chi cac néng d¢ trong pha hitu co

Trich ly trong céac hé ba pha dugc tién hanh trong binh trich ly tw tao phéng theo tai lidu
tham khao [18] — Hinh 1. Pha mang léng hiru co duge khuay v&i may khuay dia, canh khudy
thuy tinh. Pha nude bi trich va giai trich dugce khudy bing ca tir. Téc d6 khudy cac pha ~ 60
ong phit. Bé mit phan chia pha 6n dinh, khong quan sat thay hién tuvong x40 trdn bé mat. Sau
cac khoang thm gian xac dinh (5 + 480 phut) ldy 0,1 ml mau tir pha F va pha S di phan tich

ndng d6 Ni**, néng d6 Ni(Il) trong pha mang long tinh theo diéu kién can bang vét chit.
Tuy theo thanh phén cac mau, nong d6 Ni** dwoc xac dinh bang phwong phap chuén dé

trire tiep véi EDTA, hoidc cho N: tao nl-nro v nimefhvlclvnxjm (DMG) roi chiét vao

cloroform va so mau & budc séng 375 nm, hoac bing phuong phap quang ph; hap thu nguyén
tir (AAS) [19].

3.KET QUA VA THAO LUAN

HDEHP dé hoa tan trong cc dung méi hitu co, dang ton tai trong cac hydrocacbon mach
thing la dimer (HDEHP),. Trong n-octan & nhiét do 20°C , hing s6 dimer hoa c6 gid tri logK
= 4,47 [20]. Do d6, trich ly Ni** c6 thé mé ta hinh thirc béi ha1 phén img di thé sau:

Ni** + (HDEHP), = Ni(DEHP), + 2H* 3)
Ni* + 2 (HDEHP), = Ni{\H(DEHP),}, + 2H" (4)
vach ngang bén trén cong th:}r: phdn tit chi cdc phan tir trong pha hﬁ-u co.

Phuong trinh (3) dugc cling cb boi théng bao cila Kolarik [21] cho ring céc cation Cu*”,
Co*, Ni** tao phirc v6i HDEHP theo ty 1&¢ mol 1 : 2 trong mdi phitc. Nhur vdy dimer
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(HDEHP), déng vai trd ligand 2 cang. Céc ion ho Lantan va ho Actini (M™ , n > 3) tao

phtrc chét trich ly dang M {H (DEHP), } [16], trong d6 dimer (HDEHP), déng vai trd
ligand mét cang. Phuong trinh (4) mé rong két qua nay cho truomg hop ion Ni**,

Trang thai c4n béng trich ly dugc dic trung boi hing sb cin bang K,  hodc bdi hé sb

extr,

phan bé biéu kién DN“

(FAT7 N LIDN +
K.Q3) = e ]ZJ = Pw [_ﬂ_J (5)

( [Ni*']-[(HDEHP),] [((HDEHP), ]

| Ni\H(DEHP (H*T
... (4) = | MRHERP) | 1] ] < g ( (2T J -
\ [Ni*)-[(HDEHP),]' ) . [((HDEHP),*

Kh1 giai trich ly Ni?* tir pha hiru co tr& lai pha nuéce thich hop, phan ung (3) va (4) dién ra
theo chidu nguoc lai.

Trich ly Ni** trong cdc hé hai pha léng

Trong céc hé trich ly ha1 pha phéan tan (dlspersxve solvent extraction), bé mit phan chia
pha (hitu co - nuorc) khong 6n dinh, nhlrng c6 gié trj 16n. Anh hudng cua giai doan khuéch tan
tac chat va san phim c6 thé bé qua. Téc db trich ly chi bi khéng ché bai tée do phan ing dj thé
trén b& mat phan chia pha.

Anh huéng ciia thoi g:an khudy trén hai pha

Can bang trich ly Ni** trong céc hé khao sat duogc thiét lap twong 601 nhanh. S4 liéu trong
Bang 1 cho thay chi sau 10 phat khuay tron hai pha, hiéu suit trich Iy Ni** khong thay déi theo
thoi gian. Két qua nay phu hop vdi thdo luén néu trén va cic tai liéu tham khao[vd. 15]. Tuy
vay, dé giam thiéu sai sb thuc nghiém, thoi gian khudy tron duge 4n dinh 12 20 phiit cho tat ca
céc hé trich ly hai pha 16ng trong cac thi nghiém con lai.

Bang 1. Anh huéng thoi gian khudy trén t(n hiéu sudt trich ly Ni**; 30 m1 10™* mol/I NiCl,, pH
~5,0; 30 ml 10" mol/l HDEHP/n-heptan;

Thoi gian , phit 10 20 30
Hiéu suit Ni** , % 94,8 +3.,6 95,9 +2.4 96,1 +2.,9

Anh huéng ciia pH va ndng @4 Ni** ban diu trong pha nwéc.

Két qua thu duoc khi thanh phin ban diu cia pha nudc thay ddi trong ving ndng do
[Ni*]o = 10+ 10" mol/l, pHp ~ 5,0 + 2,0 thé hién trong Bang 2

Hiéu suét trich ly Ni** tang khi pH, ting va / hodc [Ni**], gidm. Cac ket qua nay phu hop
v6i ca hai phuong trinh phan tng (3), (4). Xet gbc do {mg dung thyc té, dé xir Iy Ni** trong
nudc thai, trich ly nén dugc 4p dung khi nong dé [Ni**], thap, va pH, hiéu chinh t6i gia tri >
5,0.

D4 thj Hinh 2 thé hién méi twong quan giita hé s6 phan bd biéu kién cua Ni** véi pH pha
nuorc khi can bing dugc thiét 1ap trong hé trich ly. Phd hop véi Iy thuyét cin bing phan irng,

s8 liéu thuc.nghiém cho céc twong quan tuyén tinh log Dy . & PH oy Vi hé s6 tin cdy
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cao, phit hgp véi ca hai phuong trinh phan ng (3) va (4). Cac hélsé géc thu duge ~ 1,79, 1,88
va 2,15 cho sai s6 twong d6i khong qua 10% so véi gia tri Iy thuyet (= 2,0).
Bang 2. Anh hudng cua pH va ndng dd Ni** ban déu trong pha nuéc 30 mI NiCl, ; 30 ml
10" mol/l HDEHP / n-heptan

Pha gg&c R (%) PH 1. {&[H"] > mol/l‘ DN.=+,0.-,,~.
pHo [Ni*"]o, mol/l (thuc nghiém) AH)= [H s = [H Jim:
5 10" 97,1 2,92 + ~1,0 x 10” 33,72
107 77,0 2,95 - i) 2 107 3,35
10* 55,2 2,98 = se LU IO 1,23
10 20,1 3,05 - -4 0% 10 0,25
4 10" 90,5 2,55 + ~28 x 10° 9,5}
10° 69,7 2,60 = 19 % 10" 2,3)
10* 50,2 2,49 — ~20 % 10" 1,01
10 17,0 2,92 - =33 x 107 0,20
3 10" 80,2 2.11 + ~1,0 x 107 4,05
10 50,1 2,21 i T 1,01
10 30,0 2,25 = =15 %10 0,43
10" 10,0 2,85 - -1 0% 107 0,11
2 107 20,1 1,91 ik 0,25
107 6,0 1,94 F 0,06
10 1,0 1,97 - 0,01
10° 0,3 2,0 : “1 0,003

Tuy nhién, c4c sai léch hé sb goc trén d6 thi Hinh 2 khong chi don thuln 1a sai sb thuc
nghiém. Theo cé hai phan img (3) va (4), méi ion Ni** phai dugc trao dbi béi 2 ion H'. Do d6,
trén co s& hiéu sudt trich ly Ni**, c6 thé tinh lugng ion H" da trao ddi theo phan tmg va doi
chiu véi két qué do thuc nghiém. S liéu trong Bang 2 cho thdy, & diéu kién pH, 23,0 va
[Ni*']o = 10 mol/, gié tri pH,,,, thuc nghiém thip hon gid trj tinh todn t6i ~ 1 don vi. Két
qua nay cb thé giai thich bdi qué trinh Jphén bd HDEHP va dién ly HDEHP vao pha nuéc [20],
do HDEHP tan trong nuéc ~ < 0,3.10 mol/L va hing s6 phan ly pK, = 3,95 & 20°C [7].

(HDEHP), <> 2 HDEHP <> 2 DEHP™ + 2 H" Q)

Vi [Ni]o cao hon, vi di 107 <10 mol/l, céc gié tri pH,,,, thwe nghiém lai l6n hon
tinh toan. Két qua nay cho thay khong nhitng qué trinh (5) bi day lui hoan toan, ma mét lugng .
H* con bj trich ly vio pha hifu co. D& dam béo diéu kién cin bang dién tich, anion CI~ phai
ddng trich ly véi H* va tao phirc voi HDEHP, tuong ty nhu trudmg hop trich ly axit HNO; da
mb th trong tAi lidu tham khao [16] — phuong trinh (8). Qué trinh ndy s& chiém uu thé trong
viing pH dii thép. Nguoc lai, khi pH cao, qué trinh (7) s& chiém wu thé.
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logD = -465 + 2.15 x pH

100
[ » 10™ mol/l

w0l = 10°moin

£ & 10" moln —
& 1F 3
-+
(m)] S
01F /_‘f' 3
0.01} 4

L ~r gD = -628 + 1.88 x pH
18 2€ 22 24 26 28 30 32
pH

equil.

Hinh 2:. Tuong quan log D,z e+ PH gy 30 mINICL ;30 ml 10" mol/l HDEHP

H* + NO; + 2H,0 + (HDEHP), - = (HDEHP.H,0),.HNO, (8)

Céc qua trinh (7) va (8) khéng chi anh hudng t6i gia tri pH ;. ciapha nuéc. Néu xay ra
riéng ré, cht’lng déu 1am giam ndng @6 dimer (HDEHP), ty do trong pha hitu co. Tuy nhién,
khi ciing xay ra trong hé, higu (g cua hai qua trinh nay cé thé triét tidu 1in nhau. Khi d6, ndng
d6 dimer (HDEHP), tu do dugc tinh theo can bing vat chét, tiry thudc vao phan {mg trich ly
nhu sau:

Theo (3)  [(HDEHP), ]

[((#ZDEHP),], - [Ni(DEHP),],,, 9)

Theo (4) [(HDEHP), ] ((HDEHP),), - 2 [N{H(DEHP),},1,,,  (10)

Két qua thue nghiém dugc danh gia theo phuong trinh (9) va (10). DPudng biéu dién trong
hétructoa dd log D, .. .+ log[(HDEHP),] Bl déu c6 dang tuyén tinh véi hé s tin cy

equil .

equil.

cao — Hinh 3. Khi tinh nong d6 [(HDEHP), ], o, theo phuong trinh (9), hé sb géc thu dwgc
déu vuot xa gid trj 1. C4c gia trj nay c6 thé coi la hé qua cua hai qua trinh (7) va (8) lam giam
nong d thuc cua [(HDEHP), ]cquﬂ. . Khi gia trj pH c4n bang giam, hé sé goc tdng nhanh, thé
hién vai trd 14n 4t ciia qua trinh (8) so véi (7) & viing pH thép.

Khi tinh nong d6 [(HDEHP),),,,, theo phuong trinh (10), hé sé géc thu duoc sai léch
so v&i gia tri dy kién (=2 ) it hon. Vi pH cén bing ~ 2,2, hé s6 géc ~ 4,2 c6 thé giai thich
tuong t nhu trudng hop trén. Hé s6 goc ~ 2,0 & pH cén bang ~ 2,6 c6 the cho 13 hé qua cta su
cén doi anh hudng cua hai qua trinh (7) va (8). Tuy nhién, hé sé goc ~ 1,45 thu duoc véi pH

cén biang ~ 3,0 cho thy trong pha hitu co hinh thanh phirc  Ni(DEHP), .
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Hinh 3. Turong quan 1 [N-(D}EI;;P‘;- 'll"uong Clulan -
TNEHPY 1 o I , +log [Ni
log Dy ,, + log [(HDEHP),,,,, 3 :

(khi [(HDEHP),], [Ni**), 2 5)

Theo két qua da thao luan phén a), cin bing trich ly trong cac hé khao sat dugc thiét lap
rAt nhanh. Vé&i gia thiét phan tmg trich ly dat cén bing tirc thoi, twong quan
log [Ni(DEHP), ] 4. + 108 [Ni**], cho biét bac biéu kién theo Ni** ciia phan tmng trich
ly. Db thi Hinh 4 cho thdy gia thiét ndy tuong d6i gin voi thuc t. Do
[(HDEHP),], >> [Ni**],, phan tmg trich ly (3) va (4) déu c6 thé coi a bac 1 biéu kién theo
Ni%,

Anh hwéng ciia nong 49 HDEHP ban déu trong pha hiru co.

Khi tang nong dd ban dau ciia HDEHP trong pha hiru co tir 0,1 mol/l dén 0,5 mol/l, hiéu
sudt trich ly Ni** tang, phi hop véi nguyén ly dich chuyen cén bang phan tng. Trong hé truc

toa dd logD, .. , + log[(HDEHP),] hé s§ géc 0,73 thu dugc khi tinh néng o

dimer ty do theo phucmg trinh (9) cho thiy kha ning Ni** trich ly vao pha hitu co theo phan
{tng (3) chiém wu thé hon — Hinh §

K&t qua nay dat duoc véi ty 1¢ cic ndng dd ban diu [(HDEHP),], : [Ni**], < 2,5.Khity
1é nay ting — nhu d4 néu trén & muc b) — bén canh dang phic wu tién  Ni(DEHP), con c6
dang Ni{H(DEHP), }2 va cac dang phitc tap hon, cac phirc ciia HCI, H,O véi HDEHP. Cac
luan diém nay dugc cing cb boi két qua trich din tir tai liéu tham khao [22-24].

Mot sb tac gia cho ring cic phirc ciia Ni(Il) va nude trong pha hitu co hinh thanh cic
aggregat, cac dang polymer va cic dang mixen dao phirc tap [22-24]. Neuman [22,23] thong

bao Ni** hién dién trong pha hitu co & dang phic Ni(DEHP),.2H,O , phi hgp véi théng
b4o ctia Kolarik [21] cho ring cAc phan tir dung mdi, nudc, va ca cac phan tir HDEHP ty do
trong pha hitu co ¢6 thé chiém cac vj tri phdi tri con lai trong phic  Ni(DEHP), .

equil . ?

Trang 45



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

®  theo phudng trinh (7)
©  theo phudng trinh (8)

g | tga = 0,49
&‘:Z-
]
R = 0,984
0.1 - — —L

0.01 0.1
[(HDEHP)z]eqml v » MOV

Hinh 5. Tuong quan log D, .. .+ log [(HDEHP),],,,, (khi [(HDEHP),], :[Ni*], <2,5)
30 mL 10" moV/I NiCl, , pH 4,0; 30 mL 10" mol/l HDEHP -~

Trich ly Ni** qua mz‘mg long thé tich

Két qua trich ly Ni** voi nong do ban dau 107 mol/l thé hién trén dd thi Hinh 6. Sau
khoang 7 phut trich ly, dong ion Ni** tir pha cip (F) sang pha nhén (S) c6 chleu nguoc lai so
véi chénh léch néng dé Ni** gm’a hai pha nay. Nong d6 Ni** trong pha F tlep tuc giam nhanh
trong khoang 60 phut dau r01 tién dan toi gla tri on dinh — trang thai can bang trong hé ba pha.
Két qua trich ly Ni** v&i ndng d6 ban diu 107 mol/l thu dwgc cling twong tu. i

4.0x10° F = 2,38.10% (phut) .
= 3.0x10° | 0 g~
—6. -3 g
-E 1.5x10 /
& 2 Ox1 0 1.0x10™ 190, =-264.10° o -
E 5.0x10" /°’/

-3 e h i

1.0x10 = 264.10° (phut)” nn‘//lgu‘,s 1,07.10 . 15

0.0 & F .. %]

0 60 120 180 240 300 360 420 480 540
Thoi gian , phit

Hinh 6. Néng d8 Ni(II) trong hé trich ly qua mang 16ng thé tich
M - Pha mang: 80 ml 10" mol/l HDEHP / n-heptan
S — Pha nhén: 20 m1 10M HCI; F - Pha cip: 90 ml 10 mol/l NiCl,, pH 5,0
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Két qua ndy cé thé giai thich trén co s& ly thuyét qua trinh vén chuyén d6i dong (counter-
current transport) [11, 16, 18]. Bong lyc chinh cia qua trinh van chuyén ion Ni** trong céc hé
khao sat 13 chénh 1&ch hoat d6 cia ion H' giira hai pha F va S. Sau khoang 60 phut, chénh léch
hoat d ion H' giita hai pha F — S co ban da bj san bang, dong Ni** ra khoi pha F ngung lai.
Mirc d6 tang nhe ndng dé Ni** trong pha S sau 60 phit dau thé hién téc dé cham hon cia giai
doan giai trich ly Ni(II) tir pha M sang pha S.

Tinh toan can bing vét chét cho thdy Iwong Ni** chuyén tir pha F sang pha S trong céac hé
nay khéc nhau, luong ion H' tuong tmg da trao ddi la khic nhau. Nhu véy, d& c6 cin bang
hoat do ion H' trong b¢, phai c6 dong H' bd xung tir pha S sang pha F. Dang phirc va phan
{ing tao thanh phirc ctzt HC1 — nhur trén da néu — tam thoi coi tuong tw nhu cia HNO;.

Nhur vy, c6 thé vi 5t cac phan tng trén bé mit phan chia pha F-M :

Ni¥* + (HDEIiP), — Ni(DEHP), + 2 H; (11)

(HDEHP.H,0), HCI — H} + Cl; + 2(H,0), + (HDEHP), (12)
va trén bé mat phan chia pha M-S: :

Ni(DEHP), + 2 H; — (HDEHP), + Nij’ (13)

H: + CI; + 2(H,0); + (HDEHP), — (HDEHP.H,0), HC (14)

Do didu kién [(HDEHP),]>> [Ni**], Iuén duoc thod mén trén bé mjt phan chia pha
F-M nén phan img (11) c6 thé coi 1a bac mét biéu kién.
V¥, = [N ]pg-e " —20s  [Ni*]p, ~ [N o0 = Kpot) (15)

Vi didu kién cac giai doan chuyén pha va khuyéch tan phitc  Ni(DEHP), qua mang
16ng dién ra rét nhanh, lugng phirc t6n dong trong mang long khong dang ké, Ni** trong pha S
trd thanh san phém tryc tiép cla phan ung (11) — béc mét biéu kién. Sau khi hiéu chinh theo ty
1 thé tich hai pha F va S trong hé, bieu thirc nong d6 Ni** trong pha S theo thoi gian c6 dang: -

Yy =L (1 ) Y ket 06
s § -
Nhur vy, khi thoi gian trich ly con dit nhé, cic dudmg biéu dién [Ni =1 . va [Ni | i
theo thdi gian ¢6 dang tuyén tinh. Hinh 6 thé hién két qua thuc nghiém phu hop véi phuong
trinh (15), (16) trong 15 phit ban dau, véi chénh léch gia tri k, < k. khoang 10%.

Bing 3. Hang s& téc dd biéu kién clia cac phan img trén bé mit phan chia pha.

[Ni**];.o, mol/l 10” 10°
ky ,(phat)” 2,30.10 2,64.10
kg , (phut)’ 2,01.10° 2,38.10

Pudng lién nét trong Hinh 6 1 két qua tinh toan theo phuong trinh (15), (16), st dung cac
héng sb t6c 46 biéu kién k. va k, trong Bang 3. Sai léch 16n giita c4c gid tri thuc nghiém va
tinh toan cho pha S chit yéu do lwong Ni(II) ton dong trong pha mang hitu co khong thé bo qua
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duoc. Mat khdc, gia thiét van téc 16n clia ca hai giai doan khuéch tin va giai trich phirc
Ni(DEHP), ciing khéng con pht hop sau 15 phut trich ly. Lic nay, pha mang hitu co khéng
chi chra Ni(DEHP),, (HDEHP),, ma con cb (HDEHP.H,0),.HCI va cac dang
mixen dao, aggregat, polymer v6i thanh phan khéng 15 rang [22-24]. DY nhét cia pha mang
tang lén, lam gidm toc dd khuyéch tan phirc Ni(II) t&i bé mat phéan chia pha M-S. Trén bé mit
nay, cau tric phirc tap ctia cdc mixen dao, aggregat, polymer lam giai trich Ni** vao pha S bj
chém lai.

4.KET LUAN

C§ thé tach, thu hdi ion Ni** bing phuwong phap trich ly sir dung dung dich HDEHP trong
n-heptan. Trong céc hé trich ly hai pha 16ng, hiéu suit trich ly Ni** c¢6 thé dé dang hiéu chinh
théng qua gia tri pH ciia pha nudc. Khi ty 1é néng dd [((HDEHP), ], : [Ni*'], < 2.5, dang
phitc Ni(DEHP), chiém wu thé trich ly vao pha hitu co. Khi ty 1é ndng d6 nay ting 1én, hinh
thanh thém phic Ni{H (DEHP), }2 va céc dang khac phirc tap hon trong pha hifu co. Mat
khic, tuy theo thanh phan pha nuéc & mbi thoi diédm, qué trinh ddng trich ly hodc giai trich ly
ion H' ¢6 thé dién ra bén canh qué trinh trich ly Ni**. Trong céc hé trich ly qua mang long thé
tich, cac phan {mg trén bé mat phan chia pha c6 thé mé ta boi dong hoc phan tmg bic mét biéu
kién trong khoang 15 phit dau. Phan tng giai trich Ni(II) vao pha nhén gap trd ngai, c6 the do
su hinh thanh cdc mixen dao, cac aggregat cuia phirc Ni(II) véi nhau va vGi céc thanh phan
khéc trong pha nay. Can tim hiéu kha nang khac phuc bang cach thay doi thanh phan, ning cao
ndng d6 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 HCIl. Results of bulk liquid
membrane exiraction 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**]y ~ 107 + 107 mol/l.
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