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3 Results and discussion
3.1 Extraction capability of W/O microemulsion

The extraction of Th* by NaDEHP W/O microemulsion is
shown in Figure 2, compared with that of HDEHP. In the
absence of added HNO3, the pH value of Th*" agueous so-
lution is 2.88. Additionally, 1 mol/dm*® NaNO; is added to
prevent the formation of the third phase and the loss of ex-
tractant [24]. Under this circumstance, the extractability
increases as the concentration of NaDEHP increases. Fur-
thermore, it can be found that the extractability of Th*" by
NaDEHP W/O microemulsion is higher than that of
HDEHP, which is possibly attributed to an enormous rise of
the micro-interfacial surface area in the W/O microemulsion
[5]. However, when 1 mol/dm*® HNO; is added, the extrac-
tion efficiencies of the two extractants are nearly the same.
In the purification of HDEHP, the bis(2-ethylhexyl) phos-
phate is converted back to the acid form by mixing the or-
ganic solution of Cu(DEHP), with a dilute aqueous acid
[22]. Here, when 1 mol/dm® HNO; exists, similar reaction
takes place, leading to the conversion of NaDEHP to
HDEHP and the destruction of the W/O microemulsion.

The extractability of Th** by AOT-HDEHP W/O mi-
croemulsion is also measured (Figure 3). 1 mol/dm® NaNO;
is also added as in NaDEHP W/O microemulsion system.
The extractability of Th* by HDEHP without the addition
of AOT is about 75%, and increases as AOT is added, sug-
gesting that the formation of AOT-HDEHP W/O micro-
emulsion improves the extractability. Actually, the AOT
W/O microemulsion in the absence of HDEHP also shows
an extraction of Th*". This result consists with the report in
the literature, in which AOT W/O microemulsion could
extract multivalent metals by electrostatic interaction [13].

3.2 Effect of inorganic salt on the extraction

When the concentration of NaNOs is below 0.1 mol/dm?®, a
third phase forms in all W/O microemulsion system. There-
fore, the concentration of NaNOj; is above 0.1 mol/dm?®
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Figure 2 The extractability of Th* by NaDEHP W/O microemulsion (
V) and by HDEHP (o, m) in 1 mol/dm® NaNOs (open) and in 1 mol/dm?®
HNO; (solid) condition. [Th*] = 4 mmol/dm®.
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in the extraction system. The effect of NaNO; on the extrac-
tion of Th*" by W/O microemulsion is shown in Figure 4.
The addition of NaNO; has little influence on both
NaDEHP W/O microemulsion and HDEHP extraction sys-
tem. On the contrary, the extractability of Th** by the AOT
W/O microemulsion system decreases dramatically when
the salt concentration increases. According to literature, the
interactions between metal ions and AOT are electrostatic
interactions [13]. Thus, the competition between Na® and
Th*" with -SO; group of AOT increases with the increase
of Na* concentration, leading to the decrease of AOT W/O
microemulsion extractability. The decrease of extractability
is also found in AOT-HDEHP microemulsion system in
both low and high concentration of extractants. Because
NaNO; has little influence on HDEHP extraction, the ex-
tractability decrease in AOT-HDEHP microemulsion is at-
tributed to the salt effect on AOT extraction.
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Figure 3 The extractability of Th* by AOT-HDEHP W/O microemul-
sion (m, [HDEHP] = 10 mmol/dm?®) and by AOT W/O microemulsion (A)
when the AOT concentration varies. [Th*] = 4 mmol/dm®, [NaNO;] = 1
mol/dm?.
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Figure 4 Dependence of the extractability of Th** on the concentration of
NaNO; in aqueous phase by different W/O microemulsions, NaDEHP (8
mmol/dm®) (m), AOT (8 mmol/dm®) (¥), AOT (4 mmol/dm®) + HDEHP (4
mmol/dm®) (A), AOT (8 mmol/dm®) + HDEHP (8 mmol/dm?) (a), com-
pared with HDEHP system (8 mmol/dm®) (e
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