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Summary: The system of 4-tert-butyl-2-(a-methyl benzyl) phenol (t-BAMBP) and sulphonated
kerosene (SK) solution was used to extract rubidium from Salt Lake Brine which has been removed
the Mg?* by precipitatation method. Several experimental parameters such as the concentration of t-
BAMBP, hydroxide ion and stripping acid, the volume ratio of organic phase to aqueous extraction
phase (O/A) and extraction stage were investigated. The obtained results showed that extraction
efficiency of Rb*can reach 96% after five -stage, and the stripping efficiency of Rb* can reach 99%
after two-stage. And the extraction equilibrium constant K is calculated to be 25.85, enthalpy change

AH is -20.79 kJ mol and the separation factor Broix of five-stage extraction is 71.77. The system

of t-BAMBP and SK could be fully regenerated by water and showed no significant decrease after
ten extraction-stripping cycles, indicating that the extractant was stable and reusable. The presence of
co-existing ions do not interfere with rubidium extraction, indicating the high selectivity of t-BAMBP
and SK for rubidium ion. The method provides an idea for exploitation and utilization rubidium and
has the important economically significant for industrialization extraction rubidium.

Keywords: 4-tert-butyl-2-(o- methyl benzyl) phenol, Rubidium, Solvent extraction, Thermodynamics, Kinetics,

Salt Lake Brine.
Introduction

The rubidium and its compounds play an
important role in electronic devices [1], catalyst [2],
glass and ceramics [3], biochemistry [4], MHD
power generation [5], laser convert electric power
devices [6] and any other fields because of the active
chemical properties [7] and excellent performance of
the photoelectric effect [8] of rubidium. They keep
the great scientific value, commercial value, and
broad development prospects.

Rubidium is the abundant metallic elements
in the earth crust. It mainly exists in the minerals [9],
also occurs in the salt lake brine [10], underground
brine [11], oil field water [12], hot springs [13], gas
field water and geothermal water [14]. Foundation
reserves (calculated with RbCIl) of rubidium are
amounted to 11,000 tons [15] only in East Taijnar
Salt Lake in Qinghai, and which is displayed a huge
development value. It has yet to find an industrialized
effective method for separating and extracting
rubidium from salt lake brine. Rational use of
rubidium resources from salt lake brine need to be in
conformity with the strategy of sustainable
development of our country. It not only meets the
need for high-tech field of rubidium, but also has

positive significance for protecting, exploiting and
utilizing natural resources of Taijinar Salt Lake and
other Salt Lakes. The separation and purification of
rubidium from the salt lake brine is very difficult to
achieve because of the similar physical and aqueous
chemistry properties of alkali metal coexisting with
rubidium.

There are three main methods including
solvent extraction [16-18], ion exchange [19-21] and
precipitation [22] used for enriching and separating
rubidium. lon exchange is currently including organic
ion exchange resins [23] and inorganic ion exchange
materials [24], then the later is mainly incorporating
ferrocyanide and ferricyanide, polyvalent metal acid
salt, heteropolyacid salt [25] and zeolite [26]. The
representatives  are  phosphorus ~ ammonium
molybdate (AMP) [27] and clinoptilolite [28] is
widely studied at present. But the inorganic ion
exchange method is poor selectivity, low exchange
capacity, and difficult separation. The precipitation
method is mainly used heteropolyacid, complexing
acid salt, polyhalide [29], and alum compounds as a
precipitating agent. However, the precipitation
process is usually more complex, repeated
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purification, extremely high loss rate, the low yield
and high cost of raw material. Moreover, the solvent
extraction and ion exchange methods have been
widely used to enrich and separate low-concentration
of rubidium. In recent years, the liquid-liquid solvent
extraction is considered to be the most ideal method
separation technology to separate rubidium from the
salt lake brine. It is an economic, efficient, and
environmentally friendly method for separating metal
ions from their dilute solutions. The solvent
extraction including solvent washing, multi-stage
extraction and striping process to make the possibility
of increasing the recovery efficiency of rubidium.
The solvent extraction methods take the crown ether
[30], phenol alcohols reagents [31] and dipicrylamine
[32] as a common extractant for extracting rubidium.
The 4-Tert-butyl-2-(a-methyl benzyl) phenol (-
BAMBP) belonged to phenol alcohol reagent is the
most widely used in the liquid-liquid solvent
extraction. The t-BAMBP has good stability, slight
water solubility, non-volatility, high selectivity, fast
response, easy stripping, low toxicity, cheaper and
other advantages. In Qinghai province of China, most
of the available rubidium resources are dissolved in
the salt lake. Nonetheless the separation and
purification of rubidium from the salt lake brine by
liquid-liquid solvent extraction used t-BAMBP
hardly ever appeared in the studies.

In this work, the solvent extraction of
rubidium from the salt lake brine by the extractant of
4-tert-butyl-2-(a-methy Ibenzyl) phenol (t-BAMBP)
were studied. The Mg?* was removed from the salt
lake brine by precipitation method due to the
extraction process of rubidium was conducted in
alkali conditions. The effect of the ions of Li*, Na*,
K* and B;Oj3 on the extraction efficiency of rubidium
was also discussed. The multi-stage solvent
extraction was investigated to efficiently recover the
rubidium and simultaneously reduce the potassium in
detail. The extraction mechanism was analyzed, and
the enthalpy of extraction and the apparent extraction
equilibrium constant was calculated. Stability and
recycle of t-BAMBP were investigated to save
materials and to achieve the economization demand.
Results obtained will be useful for future study and
process design for recovery of rubidium from other
salt lake brines. It also provides strong evidence to
achieve industrialization separation and extraction
rubidium from liquid ores.

Experimental
Reagents

RbCI (Sinopharm Chemical Reagent Co.
Ltd., Spectrographic grade pure); NaOH (Sinopharm
Chemical Reagent Co. Ltd., Analytical grade pure);
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HCI (Tianjin Kemiou chemical reagent Co. Ltd.,
Analytical grade pure); t-BAMBP (Beijing Ruilekang
separation Co. Ltd.,, purity>98%); sulphonated
kerosene (Hubei seven eight nine chemical Co.
Ltd.,); the simulated salt lake brine sample only
containing rubidium; the raw brine (Qinghai Lianyu
group co., LTD); distilled water (homemade, Qinghai
Institute of Salt Lakes, Chinese Academy of
Sciences).

Instruments

The GBC-908 atomic absorption
spectrometer (AAS) (Australia the GBC scientific
instrument Co., LTD); ELAN DRC-e inductively
coupled plasma mass spectrometer (ICP-MS)
(American  PerkinElmer company); Inductively
Coupled Plasma Optical Emission Spectrometer
(ICP-OES); HL-20 centrifugal extraction machine
(Beijing institute of the extraction applied
technology); AB204-Selectronic balance (Mettler-
Toledo instruments Co., LTD); PSB300-Flatbed
centrifuge (Shanghai ChaolLong Welding Electrical
Co., Ltd.).

Methods

The system of t-BAMBP and sulphonated
kerosene extraction agent was prepared. And the raw
brine was prepared after removed the Mg?* by
Na,COs. All extraction and reverse extraction
experiments were carried out on the HL-20
centrifugal extraction machine. All experiments
(except the temperature) were conducted under
optimum conditions at the room temperature. The
simulated Salt Lake Brine sample was for finding the
best extraction conditions. Potassium(l) ion was
detected by Inductively Coupled Plasma Optical
Emission Spectrometer (ICP-OES) and rubidium(l)
ion was detected by the GBC-908 atomic absorption
spectrometer (AAS) and ELAN DRC-e inductively
coupled plasma mass spectrometer (ICP-MS). The
detection of rubidium in Salt Lake Brine is seriously
disturbed by other high concentration ions such as
lithium, sodium and potassium and these ions can be
analyzed by ICP-OES. In order to ensure the
accuracy of detection of rubidium, the ICP-MS is
employed because of its low detection limit. And the
AAS is considered an ideal method for detecting
rubidium in simulated brine.

Results and Discussion

The extractant (t-BAMBP) ability of extraction
rubidium

The structure of t-BAMBP (extractant) as
Fig. 1 shown,
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Fig. 1: Structure of t-BAMBP.

The t-BAMBP is a kind of faintly acid
substituted phenol extraction agent. It has high
selectivity for Rb* and Cs* compares to other alkali
metal ions. In alkaline solution, the phenolic
hydroxyl of phenol easily dissociated hydrogen
protons, then alkali metal ions (M*) and hydrogen
ions (H*) conducted cation exchanged, afterwards the
phenol salt were formed, and the alkali metal ions
(M*) can be extracted into the organic phase. The
chemical reaction equation is expressed as follows,

M* +nROH + OH - =[(MOR)- (n ~1)(ROH)]+ H,0 (1)

M* and ROH represent Rb* and the extractant (t-
BAMBP).

Inorganic acid can be readily stripping down
the Rb* which was extracted into the organic phase.
Meanwhile, the extractant is recovered by the
inorganic acid. The chemical reaction equation is
expressed as follows,

MOR+H"=ROH +M* 2
The effect of t-BAMBP concentration

As we know, the system of the extractant t-
BAMBP with the diluent sulphonated kerosene has
very excellent extraction ability for the rubidium.
Kerosene is most alkanes, which also contains a
small amount of unsaturated alkenes, alkynes and
aromatic hydrocarbon. And the kerosene must be
sulphonated to remove the unsaturated hydrocarbon.
The concentration of t-BAMBP reflects solvent
extraction ability and influences the extraction
efficiency. In this work, the extraction conditions
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were selected: con-) = 1.2 mol L%, T =291 K; O/A =
2:1; n=3000 r min'%; and the different concentrations
of extractant. Through the experimental investigation,
the optimum t-BAMBP concentration was selected
according to the effects of extraction solvent
concentration on  extraction efficiency. The
experimental results are as shown in Fig. 2, and the
equation is obtained by curve fitting the results as
follows,

E% =97.70-130.62 x 0.005°
R? =0.9997 (3)
SD =0.0477

Form Fig. 2 and the equation can be
illustrated that the extraction efficiency increased
obviously less than 1.0 mol-L? and then remain
unchanged with continuously increased concentration
of t-BAMBP. The equation also demonstrated that
the extraction efficiency increasing rapidly when the
concentration of t-BAMBP less than 1.0 mol-L* and
increasing inconspicuous when the concentration of
extractant more than 1.0 mol-L?. Increasing
concentration of t-BAMBP can lead to high viscosity
of oil phase, easy emulsification, likely mixed phase
and unfavourable separated phase. And 1.0 mol-L™*
concentration of t-BAMBP would be selected the
suitable condition considering the economic aspect to
save raw materials.
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Fig. 2: The effect of the concentration of t-BAMBP
on extraction efficiency.

The effect of con)
The alkali environment is conducive to the

dissociation of H* on phenolic hydroxyl. The effect of
basicity on extraction efficiency through the
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experiment has been studied. Other extraction
conditions were selected: c.samer) =1.0 mol L%, T =
291 K; O/A = 2:1; n = 3000 r-min’; and the different
concentrations of hydroxyl ion. Through the
experimental investigation, the optimum
concentration was chose according to the effects of
hydroxyl ion concentration on extraction efficiency
in the simulated brine sample. The extraction results
are as showed in Fig. 3, and the equation obtained as
follows,

E% =83.49 + 22.92¢ —9.704c?
R? =0.9959 4)
SD =0.1194

Results were shown that the extraction
efficiency was not significantly resistant to the
increased cory Of simulated brine sample since the
concentration was up to 1.2 mol-Lt. And then the
curve of extraction efficiency leveled off when the
Ccon) above 1.2 mol-L. It is obvious that alkalinity
of salt lake brine influence seriously the extraction
efficiency of rubidium. However, high basicity of the
system can lead to miscible oil and aqueous phase
and separating difficultly. Also it can result in the
extractant converting to sodium phenolate and going
into the water phase. So considering avoid loss of
extractant, 1.2 mol-L™ con’) of the system would be
selected the best condition.
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Fig. 3: The effect of cony on extraction efficiency.

The effect of O/A

The volume of the aqueous phase has
remained the same, and changed the different volume
of extractant to obtain different ratio of organic phase
to the aqueous phase. The influence of the ratio of
organic phase to the aqueous phase on extraction
efficiency was studied. Other selected extraction
conditions as follows: csamer) =1.0 mol LY; com)
=1.2 mol-L°%; T = 291 K; n = 3000 r-min*; and the
difference the volume ratio of organic phase to the
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aqueous phase (O/A). The extraction results are as
showed in Fig. 4, the equations as follows,

E% =94.14 + 2.16r —0.214r?
R? = 0.9994 5)
SD=0.05

It indicated that the extraction efficiency is
relatively rising with the O/A enlargement. The
rubidium concentration in the salt lake brine used in
this experiment is very low, although the rubidium at
low concentration, the extraction efficiency can still
maintain at a high level. It is not necessary to blindly
increase the O/A in order to increase the extraction
efficiency. Otherwise, it will cause the waste of
extractant. Therefore, the O/A=1:1 would be selected.
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Fig. 4. The effect of O/A on extraction efficiency.
The effect of Li*, Na*, K*and B,Os

The extraction system of t-BAMBP and
sulphonated kerosene solution hardly extract B;Os,
Li* and Na*, which the extraction efficiency is quite
low due to the smaller ionic radii than Rb* and Cs*.
The alkalinity extraction environment is the essential
and optimum condition. However, the metal ions
such as Mg?* and Ca?* can be precipitated in the
presence of OH’, and formed Mg(OH);, Ca(OH);
precipitates, which lead to the extraction can’t be
continued. As a consequence, the Mg?*, Ca?* must be
removed before extracting the Rb*. The Na,CO3 was
used to precipitate Mg?* significantly instead of
NaOH, on account of extremely sticky and difficult
to filter with the precipitate by NaOH. And second
fractional precipitation can precipitate Mg?*
effectively. The K* also absolutely affects the Rb*
extraction efficiency. As regards K*, the multi-stage
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solvent extraction will be applied to separate K*and
Rb* according to the separation coefficient.

The extraction ability of t-BAMBP and
sulphonated kerosene system towards rubidium ion
affects by the competition influence of coexistence
ion species and concentrations. Therefore, different
coexistence metal ion species which are abundant in
salt lake brine were mainly considered as interference
metal ions. The influence of interference ions on
extraction efficiency of rubidium ion was studied.
The extraction experiments were conducted in
simulated brine which contains rubidium and each
different metal ions. The extraction efficiency of
rubidium ion as a function of coexistence ion species
was shown in Fig. 5. As is shown in Fig. 5, compared

with other typical cations of Li*and Na*, K* showed

a certain degree of influence on the extraction
efficiency of rubidium by t-BAMBP and sulphonated
kerosene because of the similar ionic radius with Rb™*,
However, the extractant for rubidium ion can be used
efficiently even in the presence of relatively high
concentrations of sodium ions. In addition, there is
little interference by Li* and B;Os on the extraction
efficiency of rubidium.
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Fig.5: The effect of coexistence ion species on
extraction efficiency.

The effect of concentration of stripping solution of
HCI

The extracted Rb* in the oil phase can be
stripped efficiently with acid. The organic phase was
stripped with different concentration HCI after
enriched Rb* with the system of t-BAMBP and
sulphonated kerosene (1:1). The effect of Cgcy on
stripping condition through the experiment to be
studied and other conditions were selected: the
organic phase had been enriched Rb*; T = 291 K;
O/A = 1:1; n = 3500 r-min?; and different
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concentrations of HCI. The extraction results are as
showed in Fig. 6, 0.1 mol-L"* HCI were the best
condition according to the stripping efficiency. Thus,
0.1 mol-L! was served the optimum concentration
for stripping Rb*.
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Fig. 6: The effect of ccry on stripping efficiency.

The Composition of extracted complex and the
extraction equilibrium of rubidium

According to the equation (1), the
composition of the extracted complex and the
extraction equilibrium of rubidium may be affected
by con?) and ce-samery. The equation (1) shows the
extracted complex (MOR)-(n-1)(ROH) can be formed
rapidly into the organic phase after extracted the
rubidium. The extraction equilibrium constant of
extracted for Rb, K, can be defined as,

« — [(MOR) (n ~1)(ROH)] ©)
[M*][ROHT'[OH"]

The distribution coefficient is defined as,

D=—= ™

The Coeq and Caeq represent rubidium ion
concentrations in the organic and aqueous phases.
From the equation (6), the distribution coefficient
also can be expressed as,

(MOR) e (n—1)(ROH)] ®)
[M7]
From the equation (6) and (8), the equation
can be obtained,

D:[
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D=Kx[ROH]" x[OH] 9)
The logarithmic equation can be expressed
as,
lgD=IgK+nlgfROH ]+ Ig[OH "] (10)
From the equation (10) can be released that
the distribution coefficient (D) and extraction
equilibrium constant of extracted rubidium (K) are
related to the concentration of t-BAMBP and the
alkali solution. Therefore, the concentration of alkali
solution cpny was fixed a constant, and then
changing the concentration of extractant Cron) tO
investigate crowy effect on the distribution coefficient
D. the results of IgD plot to Ig[ROH] were illustrated
in Fig. 7, and the equation as follow,

2

logD

-1.0 -0.8 -0.6 -0'44 -0.2 0.0 0.2
10g[ROH]

T T T T T T T T T
-0.35 -0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10
log[OH]

Fig. 7:  The relationship of log D and log cron) and
log D and log ¢,

lg D =1.49+2.071lg C o
R? =0.9911
SD =0.0218

In our experiment, K is a constant at a given
temperature (T=291 K) because of it only related to
temperature. The concentration of Rb* is very low in

(11)
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the solution before and after the extraction. Therefore,
Cior) Can be regarded as unchanged and considered
as constant of 1.2 mol-L%. Fig. 7 shows that the slope
of the linear regression equation is 2.07 and regarded
as 2. Thus the extracted complex can be speculated:
RDOR ¢ ROH. The extraction equilibrium constant K
is calculated to be 25.85.

And extractant concentration Cron) Was
fixed a constant, and then changing the concentration
of alkali solution ¢ to investigate c(on’) effect on
the distribution coefficient D. the results of gD plot
to Ig[OH] were illustrated in Fig. 7, and the equation
as follow,

lgD=1.45+1.14lgc

R?=0.9821
SD=0.0015

(OH™)

(12)

The equation (12) demonstrated that the
slope of a linear fitting curve is 1.14, approximating
calculation 1. It indicated that the distribution
coefficient D changes with the one party changes of
Cior), that is to say, Rb* exchanges with the H" on a
phenolic hydroxyl group of t-BAMBP solution, H*
reacts with OH™ generate to H.O. And it is
demonstrating that the reaction is a cation exchange
reaction.

The effect of temperature on extraction efficiency

The influence of temperature on extraction
was studied, and the selected extraction conditions as
follows: cg-samer) = 1.0 mol L% cony = 1.2 mol LY
O/A = 2:1; n = 3000 r-min’'; and the different
temperature. The extraction results are as showed in
Fig. 8, the equations as follows,

— AH

gD=——+c¢ 13

90 = 303RT 3

dlgD __—AH (14)
dT 2.303R

lg D =1.086 x 1000 _5 195

R? =0.9942 (15)

SD =0.0065

From the equation (14) and (15), the
enthalpy of extraction can be calculated that the value
is AH = -20.79 KJ mol %, It can be concluded that the
extraction reaction is an exothermic reaction which
reducing the temperature is conducive to the
extraction reaction.
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Fig. 8: The relationship of logD and (1000/T).
The effect of extraction stage on extraction efficiency

The influence of extraction stage on
extraction was studied, and the selected extraction
conditions as follows: the raw brine; cesamer) = 1.0
mol L?; cony = 1.2 mol-LY; O/A=2:1; T=291K;n
= 3000 r min; and different extraction stages. The
extraction results are as showed in Fig. 9, the
equations as follows,

E%=97.04—-62.41x0.44°

R? =0.9989 (16)
SD =0.2664
100 —— 153) 2
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g / Fa
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Fig. 9: The effect of extraction stage on extraction
efficiency and separation factor
Also the effect of the extraction stage on the
separation factor was discussed. And the separation
factor can be defined as:

DRb

17
D, a7

:BRb/K =

The Drp and Dk were calculated for the
separation factor. The relationship of separation
factor with the extraction stage as Fig. 9, the equation
as follows,

P =—0.17+13.87s

R? =0.9933
SD=29

(18)

From the Fig. 9, it can be shown that the
separating factor increases linearly with the
extraction stage increasing. It indicated that increased
extraction stage would improve the extraction
efficiency of rubidium and conductive to the
separation of rubidium and potassium. But the
extraction stage was continued to increase, the
extraction efficiency of potassium increased fast and
the extraction efficiency of rubidium has reached the
maximum value. In addition, it can cause the raw
material consumption and the mixed phase then goes
against the separation phase. It can be predicted that
rubidium and potassium ions can be separated if the
extraction stage reaches to a certain value.

From the equation, it can be concluded that
the K* removed by multi-stage extraction and the
separation factor of 5-stage extraction is 71.77.

The conditions were remaining the same.
And the extraction and stripping process were
repeated more than 5 times. The extraction efficiency
of Rb*was maintain above 96%, meanwhile removed
K* simultaneously. It is achieved that the Rb* and K*
can be separated absolutely by this method.

The recycle of the extractant (t-BAMBP) and its
stability

It is worth to prove the extractant can be
recycled because of high price of extractant. It is on
keeping  with  economization,  pollution-free
requirements for industrialized extraction rubidium.
The oil phase was washed at least 3 times used the
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distilled water after the stripping step (reverse
extraction). The conditions of extraction and
stripping steps consist with the above, and the
conditions of washing step as follows: O/A=1:2
(5:10); T = 291 K; n = 3500 r min'tand the distilled
water. The Rb*and K*were detected by ICP-MS and
ICP-OES, respectively, after diluted aqueous phase
100 times, the data as follows,

Table-1: The concentration and extraction efficiency
of K*and Rb* in different phases were extracted by t-

BAMBP and sulfonated kerosene from salt lake brine.

phase Cro pg Lt E% Ckug L! E %
Raffinate phase 215 83.0 82.06 34.1
Stripping phase 36.0 69.9 5.383 253
First washing 6.85 42.2 1.043 5.0
Second washing 1.59 16.9 0.60 3.0
Three washing 0.73 9.4 0.1831 0.96

The oil phase after washing with distilled
water was continued to extract rubidium from the raw
brine. To validate its extraction ability, the extraction
data as follows,

Table-2: The concentration and extraction efficiency
of K*and Rb* in different phases were extracted by t-
BAMBP washed with distilled water from salt lake

brine.
phase Cro pg L! E % Ckug L1 E %
Raffinate phase 22.8 81.9 85.8 31.1
Stripping phase 38.8 75.2 5.204 134
First washing 6.98 54.5 1.029 6.1
Second washing 2.52 43.3 0.3710 2.4
Three washing 0.85 25.8 0.1087 0.7

From the above data, it can be predicted that
the t-BAMBP has good stability, which could be used
recycled. Its extraction ability after washing with
distilled water to remove a large number of ions is
still strong.

The extractant was usually subjected to
several bath operations of extraction - stripping-
washing in order to identify the stability and
reusability. Therefore, it is important to determine the
extraction ability of t-BAMBP for rubidium from
water resources for a variety of reasons: allow the
extractant to be disposed in safer ways, provide
opportunity to recover metals that can be valuable
commodities, and reduce the cost involved in the
reagent of extractant as they are regenerated in more
than one cycle. The extraction efficiency and
stripping efficiency were calculated according to the
extraction-stripping cycles by the above experimental
conditions. And the experimental results were
showed in Fig. 10, the adsorption and desorption
efficiency both maintain high value. Therefore, it can
be concluded that the extractant of t-BAMBP(SK)
showed good performance of stability and reusability
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towards RDb(l) ions. It can be speculated that the
breakthrough is provided economic thought for
industrialized extraction of rubidium from salt lake
brine and other salt lakes.

- extraction
100 4 [ stripping

80+

E(%)

40

20

1 2 3 4 5 6

number of cycles

7 8 9 10

Fig. 10: The reproductivity of t-BAMBP-SK system.
Conclusions

The system of 4-tert-butyl-2-(a-methyl
benzyl) phenol (t-BAMBP) and sulphonated kerosene
(SK) solution was used to extract and separate
rubidium from Salt Lake Brine. From the obtained
experimental results, the 1.0 mol L of t-BAMBP
and raw brine with 1.2 mol L of hydroxide ion in a
volume ratio of 2:1 at five-stage extraction under 291
K allows the extraction efficiency of rubidium to
reach above 96%. And 0.1 mol L*! of HCI and
organic phase which is loaded rubidium ion in a
volume ratio of 1:1 at two-stage stripping under 291
K allows the stripping efficiency of rubidium to reach
above 99%. And the extraction equilibrium constant
K is calculated to be 25.85, enthalpy change AH is -
20.79 kJ mol* and the separation factor B, OF five-

stage extraction is 71.77. The presence of co-existing
ions Li*, Na*and most of K* could not be extracted
by t-BAMBP, and do not interfere with rubidium
extraction, indicating the high selectivity of t-
BAMBP and SK for rubidium ion. Futhermore, K*
can be removed and separated with Rb* by multi-
stage extraction. The system of t-BAMBP and SK
could be fully regenerated by water and recycled with
strong extraction ability, indicating that the extractant
was stable and reusable. The method provides an idea
for exploitation and utilization rubidium and has the
important economically significant for
industrialization extraction rubidium.
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