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Table1l Factors and Their Levels in Orthogonal Test1
~ factor concn. ! sap* ' concn. concn. conct.
of HA | of HCl . of RECI;| of NaAc
level ¢ (€29 (m) } (m) (m)
e I L A S S
1 10.0 ’ 0.00 | 1.00 { 0.01 0. 00
2 20.0 | 10.0 200 . 0.05 0.33
3 30,0 | 15.0 3.00 1 0.10 . 0.66
4 40.0 20.0 00 | 00 | 100

* sap. is the saponification percentage
as saponifier.
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Fig.1 Resulls of orthogonal test1

(cffects of various factors on the transport of RE jons)
concn. of carrier (% )in membrane phase ( M.P.)

(a):

(b): concn, of R ions (M) in source phase(S.T’.)
(c): saponificatin percentage of HA - % )in M.P.
(d): concu. of NaAc(M)in S.P.

(e):

concn. of HCI (M) in receiving phase (R.P.)

of carboxylic acid(HA) with NaOH
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Table 2 Relation between Transport Percentage ( T.P. Yof RE lons and
the Conen. of HA in M.P.
‘ w transport | exchange
\ C?nﬁ”f\ | guantity -+ guantity ‘ T.p
test No. o ‘ [ of RE’- boof HY ‘ (l,}) fixed condition
; o AREE?" AH (x %) 7
0 I Cmmol) (mmol)
} o o R -
L | 10.0 ‘ .37 1.66 36.5 (‘
- . 9 oo - j (1) sap.ol H\, 104
2 15.0 1. 91 07 | 50.9 | (NaOH)
3 20,9 2,28 3015 “ 60.8 1 (2) pH of s.p., 7.4l
1 23,0 2,12 BT T i ) SO?E;MO[ RECL
5 3.0 2.29 1 .03 { 61.1 (4 ) concn.of NaAc,
|
6 35.0 2,45 L 4.56 s 1.00M
F3 BEEHCIRESRLIIBEXR
Tabled Relation Belween Trausport Percentage (P.T.)ol RE jons
and Concn. of HCI(M) in Receiving Phase
! |
conen. 4 ir‘allSp.(L)l-'[ | CX-ChEZ'ntg»
of 1CI guant}v‘\ guan: ¥ T.p . .
fest Noo ~of REZP7 1 of H 0 ! lixed condilion
Coan L ARET AR S
( mmol) | (mmol) ‘
7 0.99 2,10 2,39 61.0 (1) conemof HA,
8 .98 2013 2015 GI.8 iz?(”o“"sapomfi
9 5.00 2,12 2013 6l.0 (2) s.p.is Lhe same
10 3,99 2,57 2. 10 63.2 as table 2
F4 U\ BRERMBLETIBENRE
Tabled Iffects ol the Saponilication of HA on the Transport of RIS lons
| sodium VSoa i trioctaamine }
, 1 ! p ! rioctaamine
sap-of HA , with NaOH soap with ved o -
o Lup. CuH1 fixed condition
( u) ‘ . 1 \( ) [ :
: 10% J 10% |
i B - T T 7<777h\7~ - o - ' - -
transport \’ } ~(1)Jconcn.of ITA, 207
pereentage | 6T 50. 8 36,2 , (2)conca.of HCI, 2M
9 L (3)s.p.is the same as
| | lable 2
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Table5 Transports of Other Cations Comparing with RI Jons

iransporting ion ! NH,"' Na' Ca®' Felr Ri*?
a 7t ;;;Sp;;t-i — — 7.5 4.7 61.8 :
percentage j ) ' )
comment ‘ concn. of HA, 20%(non-saponificd); HCI, 2M; NaAc
i 1.0M .

concn. of other trdnSpoerg 1onS, 1. OM; RLQl , 0. aOM
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Table6 Lffects of Surfaclants on the Extraction of Emulsien Membrane
for RE Ions

surfactant ’ Tween-80 Span-80 TMS-2 N

iv,ons
|

exlraction ]

percenlage { - 70.5 71.0 90. !
%)
Fixed ) conen.of surfactant, 2.0%; HA, ].)A; HCI, 2M; NaAc,
xec 0.25M; RECL,, 0.157M; pH=7.4
condition \
volume ratioy R.P.,/M.P.=10/40; S.P./L.M. =300/20
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Table 7 KEffecls of Volume Ratio of Source Phase to Emulsion Membrauc
on the Extraction Percentage of RE Ions

volume ratio ‘

S.P./LE.M | 200/20 300/20 200/ 10
extraction |
percentage : 98.0 96.6 91.2

%) |

(1) concn. of HA, 15/; N 209y 5/0, HL,I AM
fixed condition (2) volume ratio, R.P./M.P.=10/10
(3) S.P.is the same as Table 6
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Table8 Faclors and Their Levels in Orthogonal Test 2
\ ! !

factor ; [ ’t I I}
fevel | concn.of HCI(M) ,‘ concn.of H A% ! concn.of N.. (%)
1 1.00 | 5.00 2,00
2 2.00 ‘ 10.00 3.00
3 3.00 ) 15,00 5.00
£9 ETABL28R )
Table 9 Results of the Orthogonal Test 2
| ' 3 !
line No. i . E.P. ;
‘ i I ['4 ‘ | fixed coundilion
rfOW M. (%) |
1
. S o
1 1 1 1 | 683
2 o2 2 | ors (1) volume rautio:
. , o S.P./E. M. =200/20
8 s 8 7.1 R.P./M.P. = 10/10
1 2 1 2 72.6 7
5 9 2 3 771 (2) concn.of ‘RELI,, i
0.157M;s NaAc, 0.25M
6 2 3 1 89. 8
7 3 ( 3 Gl
3 2 1 52,2
y 3 3 2 78.3
| 72,0 65.0 70.0 . !
I 80.0 7.0 74.0 ”
i 62.0 82.0 70.0
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Fig.2 lixtraction of naphthenic acid emulsion membrane for REE ions as
a function of equivalents of base regulating pH valuc of source phase

;) NaOH regulating with no NaAc
x NH,; with no NaAc in s.p.
A NaOH with 1.0g/100ml NaAc in s.p.

NH; with 1.0¢/100m! NaAc in s.p.
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TRANSPORT MECHANISMS OF SOME CA TIONS
ACROSS LIQUID MEMBRANE
BY NAPHTHENIC ACID

Zhu Jiaqin Zheng Wenjie Yang Yansheng

( Department of Chemistry, Zhongshan University, Guangzhou, )

The naphthenic acids are useful extractants, Their extraclion for me-

tal ions have been widely studied in liquid-liquid extract system, In this
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paper, naphthenic acids were used as carrier for the transport of rare
earth ions in liquid membrane systems, Effects of various factors on the
transport of rare earth ions in liquid membrane were investigated syste-
matically by orthogonal test, an emulsion membrane system with non-
saponified carrier was constituted and the optimized condition for extract-
ing rare earth were investigated by orthogonal test,

(1) transporl of rare earth in bulk membrane

In this part, cyclohexyl carboxylic acid was used as carrier, the tr-
ansport of sare earth ions were compared with that of Na*, NHj, Ca?*
and Fe®* jons at the same condition in bulk membrane,

In general, the carboxylic acids as extractants in liquid-liquid extr-
action system should be saponified in order to obtain a good extraction
for metal ions, However, it was found in present investigation that, by
the noun-saponified carboxylic acid as carrier, a good transport of
rare earth ions can be achieved under suitable condition, And it was
veiified that the carboxylic acids transport rare ecarth ions through the
transfer of three hydric ions to cne rare earth ion, RE®**. In the case of
using saponified carboxylic acid as carrier, a direct exchange between
the saponified carriers and the hydrogen ions in receiving phase takes
place, resultinug in a poor transport and poor separation of rare earth
from other cations ( saponifying ions) . So, when use carboxylic acid
as carrier, the saponifying of carrier is inpperative or inappropriate in
liquid membrane systems,

The differences between liguid membrane transport and liquid-liquid
extraction processes are drscussed in this part,

(2 ) emulsion membrane extraction of rare earth with non-saponified
naphthenic acid as carrier

According to the bulk membraue invesligation, an emulsion membr-
ane system with the non-saponified merchant naphthenic acid as carrier
was established and the optimized condition for extracting rare earth
from ammonium sulfate solutions was determined by orthogonal test, The
extraction percentage for rare earth is about 96% and concentraction of

rare earth jons is raised about 30-40 time,

Keywords rare carth liguid membrane cxtraclion lransperl

naphthenic acid



