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ABSTRACT

In this paper, we established a method to detect the rubidium in mica using atomic absorption spectroscopy. In our
experiment, the effects of the amount of the deionization agent of potassium ion solution, the concentration of
hydrochloric acid and the coexistence ions on the determination of rubidium were investigated. Under the selected
measuring condition, the detection limit of atomic absorption spectrometry was 0.0365 ng/mL, the relative standard
deviation was 0.08%, and the recovery was 101%.
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INTRODUCTION

Rubidium belongs to dispersion elements, and has lédely used in the field of national defensejoapace,
biotechnology, medicine, energy and environmertignees. Detection of rubidium can be used as a méerence
for geological prospecting, mineral beneficiatianetallurgy and materials processing. At preseng, miajor
methods for the detection of rubidium are atomisaaption spectroscopy[1], atomic emission specbtpgl2] and
fluorescence spectroscopy[3]. Analytic targets m@nly water samples and biological samples, but é@ the
content analysis of rubidium in ore sample[4]. Gdesng the disturbance of ionization, coexistermes and the
selection of experimental condition, our researah fprward an atomic absorption spectroscopy metioodhe
detection of rubidium in mica ore, on the purposé@uliilling the requirement of ore treatment plaarid suspension
experimental analysis.
EXPERIMENTAL SECTION

1Agents
10% potassium solution was made by diluting 189 K| with pure water to 1000 mL.

1 mg/mL RBO standard stock solution was made by diluting 3729 RbCl with pure water to 1000 mL. Dilute this
stock solution to RID working solution of 100.

2 Equipment

Spectrophotometer was WYS-402C atomic absorptiestspphotometer. After the determination of the antof
potassium used in our experiment, optimum condstifom rubidium determination was made in accordancthe
figure of experimental results: the wavelength W&6 nm, the slit width was 0.7 mm, the lamp curreas 4 mA,

the air flow was 0.25 ffh, the flow rate of acetylene was 0.0%mmthe gas height was 8 mm, and the integration
time was 3 s.

3 Samples
According to sample content, weighted 0.5000-1.090ample to platinum dishes accurately. Then wette
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samples with water, added 10 mL hydrofluoric acid & mL nitric acid, and put it in a low-temperaalectronic
furnace to let it decompose. Added 10 mL hydroflu@cid after drying and heat it again in the l@mperature
electronic furnace. After nearly drying by distiltan, added 2 mL perchloric acid, then steamedyéim on high
temperature furnace to the dryness degree of smoRihen add 2 mL perchloric acid and evaporated near
dryness. After that, add 1:1 hydrochloric acid 2 orl4 mL, rinse the dish wall using hot water amdted it to
dissolve the residue. Moved it in to a 50 mL voltmedlask after cooling.

RESULTSAND DISCUSSION
1 Theimpacts of potassium solution on the deter mination of rubidium
In 4 pg/mL rubidium solution, added potassium solutiomhvdifferent concentrations, and we got the refetfop

between the absorption value of rubidium and thacentration of potassium under the optimized wagkin
conditions as shown in Figure 2:
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Figure 1 Effects of the concentration of potassium to the absor ption value of rubidium

Figure 1 shows the hypersensitization situatiorwbeh potassium and rubidium. lonization interfeseegisted

when rubidium was in the air-acetylene flame. Hgpesitization widely existed after adding large antoof salt

solution, and sensitivity will increase significhnmost of the time. This is because rubidium anfes has partially
been ionized.

The degree of ionization of rubidium solution wigthconcentration of IOM in air-acetylene flame is 75%][5],
resulting in reduced base-state atoms that cam&ertzed, this further reduced absorption valuelmf\Rhen there
existed potassium which are more easily to be @hibecause of the large amount of ions provideddtgssium,
the ionization of Rb will decrease, thus the amafritase-state atoms being absorbed by flame isedeahen the
absorption increases. Seen from Figure 1, wheratheunt of potassium was added to 2000 - 50§@nL, the
ionization of rubidium tends to zero, this meares ¢éfement ionization does not increase with theeeme of strong
sensitivity substance, so the sensitization of ggitan reached to a constant. When the concentratipotassium is
large enough to eliminate the ionization of detatsubstances, we should use the concentratiamwaad possible
to evade the clogging of nozzles and burner. Thegefevery time before the detection of atomic ghtsan, the
optimal concentration of potassium should be 30§onL.

2 Theimpact of hydrochloric acid medium

Rubidium standard working solution ofig)/mL and potassium solution of 30Q6/mL were added in hydrochloric
acid with different concentrations, under the ekpental condition stated above, the results weosvshin Figure
2.
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Figure 2 Theimpact of the concentration of hydrochloric acid medium on the absor ption value of rubidium

Figure 2 shows that, the absorption value of rubididecrease with the increase of the concentradion
hydrochloric acid, therefore, the concentratiomydrochloric acid medium was maintained at 2%.

3 The effects of coexisting ions
There are a wide range of geological samples, arekisting elements are complex. Our research mainly

investigated 5 relatively high content elementmina mine.
3.1 The impact of strontium on the detection ofidilom

Under the above stated working conditions, test #fesorption value of 4ug/mL rubidium at different
concentrations of strontium, and the results whoevs in Figure 3.
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Figure 3 Theimpact of strontium on the absor ption value of rubidium

From Figure 3 we can see that strontium has norappaffect on the absorption value of rubidiunerdiore, the
presence of strontium can be neglected in the tieteaf the absorption value of rubidium.

3.2 The effect of magnesium on the detection oidium
Under the above stated working conditions, test #feorption value of 4ug/mL rubidium at different
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concentrations of magnesium, and the results werens in Figure 4.
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Figure 4 Theimpact of magnesium on the absor ption value of rubidium

From Figure 4 we can see that magnesium has noepgpeffect on the absorption value of rubidiungréiore, the
presence of magnesium can be neglected in thetieted the absorption value of rubidium.

3.3 The effect of iron on the detection of rubidium
Under the above stated working conditions, test #fesorption value of 4ug/mL rubidium at different

concentrations of ions, and the results were shavAigure 5.
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Figure 5 Theimpact of ion on the absor ption value of rubidium

From Figure 5, we can see that when the concemtrati iron was under 1000g/mL, it has almost no effects on
the absorption value of rubidium in mica ore, bas Isome effects when the concentration of iron mase than
1000ug/mL. So the measurement of the absorption valuetaleen place with the concentration of iron cdieb

under 100Qug/mL.
3.4 The effect of calcium on the detection of riinmal

Under the above stated working conditions, test #fesorption value of 4ug/mL rubidium at different
concentrations of calcium, and the results werevshia Figure 6.
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Figure 6 Theimpact of calcium on the absor ption value of rubidium

From Figure 6 we can see that calcium has no appaffect on the absorption value of rubidium, #fere, the
presence of calcium can be neglected in the deteofithe absorption value of rubidium.

3.5 The effect of aluminum on the detection of dilom

0.30
0.25
0.20 A

0.15

Absorbance

0.10

0.05 A

0.00 . ; . ; . ; . ; . )
0 500 1000 1500 2000 2500

C, (ng/mL)
Figure 7 Theimpact of aluminum on the absor ption value of rubidium

From Figure 7 we can see that aluminum has no appaffect on the absorption value of rubidium rétiere, the
presence of aluminum can be neglected in the detect the absorption value of rubidium.

4 Working curve
Preparing a series of standard solution of rubidiumder the optimum experimental conditions. Theasnee the

absorption value of each solution and plotted éseilts in Figure 8. The corresponding linear fifteguation is: A=
- 0.0006 + 0.058xC, the correlation coefficierft :R0.998. This result showed that rubidium has adgtinear
relationship within the range of 0 - 7u@/mL.
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Figure 8 Working curve of rubidium

5 Recovery test

Weighted 4 ore samples accurately, added in rutmdiith the weight of 0, 50, 100 and 20§ separately. After the
samples being treated by digestion method, the uneaent was performed under the pre-setted equipmen
condition separately. The results are listed ind4ab

Table 1 Recovery test of standard addition of ore samples

No. Added (ug/mL) Recoveredyg/mL) Recovery (%)

1 0

2 1 1.01 101
3 2 1.94 97
4 3 2.88 96

6 Detection limit

Detection limit was tested under the selected empartal condition. Blank solution was tested for tirhes. In
accordance to the regulation of IUPAC[6], the deteclimit of rubidium was calculated to be 0.028/mL
(SIN=2).

7 Analysis of mica ore samples

Weighted 5 samples of mica ore accurately, thenenthdm to sample solutions after the treatment ooktif
experiment. Did the absorbance measurement acgpiaithe acquired condition of our equipment. Theamvalue
is calculated to be 2.84y/mL, and the relative standard deviation is 8%.

CONCLUSION

Using atomic absorption spectrophotometry to detextrubidium in mica ore is convenient, time-eaoim It need
less acids, and has high sensitivity. Our experingoved that this method is simple and reliablas high
selectivity and good precision.

The value of the ionization degree of rubidiuméakted to both the lifting capacity and the conitun of analysis
solution[7]. When the lifting capacity increasetloe solution concentration increase, the amousbbftion and the
concentration in flames will increase, thus wilhsame more thermal energy. Meanwhile, the vapaspire in the
flame will increase, and consequently will decreieeionization. So in addition to add large amaofnpotassium
solution to eliminate the disturbance of ionizatidgrcan also increase the lifting capacity adittFurthermore, we
should note that, because high amount of potasgulikely to have salt accumulation effect, we ddoalways

rinse the spray chamber.

Because rubidium is a metal with a low melting poligh lamp current should not be used when measurhe

warming-up time of lamp should not be too long lbefthe measurement, and the lamp should not bevesimo
rightly after the detection to ensure the servifgedf lamp.
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