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ABSTRACT
A new method s describad for the determination of Ab™ concantrations in siicalte rocks by
FAAS, maing offec! i3 nol observed with Rb. Standard addition method is performed fo
analyse sifcale samples opoened by hydrochione acid and compared with thoge of the same
samples opened by nitnc acid. I emphesized thal the rubidium does mol exhibd any
interferance from Bz malrces especially when we use nilrlc acid for rock sample allack
Chamical analysis of differant rocks = carmed ouf and the oblained Rb dala are used fo
idantify the incompalibie bahavior of (he rocks and the lecfonic selfing environment.

1. INTRODUCTIOM

Aubddiem is defined as a member of lthophile slements. I shows an allinity for sllicale phase
and is concentrated |n silicate portion (crust and manile) of the earth, .Also, rubidium has
large lonic radil betwean 118 1o 167 picomeaters (Pm) and termed large-ion-lithophile element
group which have low substitution due to local distertion in the lattice. Consequently, these
glomenis tend to be concenirated iIn the mollen phase. These elements are called
incompalible elements. The incompalible elements are good indicators of the degrese of the
miating.

From the above we conclude thatl rubidium can be used lo differenliate betwean the
diffarant rocks thatl formmed tha earh crusl whara the rocks of the oceanse crust confain (2.2
ppm} of rubidium and the conlinanial crust conlaln (32ppm Hb) ! Also, the peimilive mantle
contains (0.7 ppm Ab) * ¥, In the same type of rock, by using the rnubidium content, we can
differentiale between the differen! leclonlc selling environments al which the rock had
avolvad. Each rock lactonéc salling s charactarizod by its conlent valwe of Rb. Basall in mid-
oceanic ridge E-lype has Rb confent (5.04 ppm], N-lype mid-cceanic ridge has (0.56 ppm)
and oceanic island hua{ﬂ-ippm}":'. Also, Tha cceanic ridge granita has (4 ppm), tho nfl ralated
granite has (127 ppm), and within plate granite has (94 ppm) ™'

From a structural stand point, Rb® ion with an ionie radius intermediate batwaen the rad of
Ca* and Na' forms a chloride (RBCI) with the B-coordinaled casium chiorda structure al high
prosgures and the more open G-coondinaled struclure of sodium chloride al crdinary
prossures (polymorphism), Fow polymorphs apparanily have no frua stability range, Wa can
maks general pradiclions aboul substances will be isomorphous and what compounds will
show polymorphism, bal the predictions often prove to be insccurate bocause cur knowledgo
of the effects of tampaeratures, pressure, bond type, impurities, and reaction rates is still far
fram balng quantitative.

The distribution of elemants in igneous rocks ™ is following the cations with large radii and
low electnic charges that tend lo subsiiiule for polassium, hance are concoenirated in falaic
ralher than mafic rocks. These lons (Ab*, Cs™, Ba™, Pb*, Ti') are often called The large-ion
lithophile® group, their abuendance in a rock saries is a good indication of the axtant to which
differantiation has sorted out constiluants of Tha onginal ignaocus matarial,

This rare alkali matal rebidiem is so similar to potassium that several tenths of percenl can
be accommodaled as replacemaents of Ab™ Tor K In mices and feldspars. This work aims 1o
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ensure the applicability of FAAS for Rb determinalion in different rock samples and the
oblained data usad for identification of the lectonic and Iype of tha rocks.

2. EXPERIMENTAL

2.1, Materials

All chamicals utilised for the preparation of tha solutions, ware of the analytical grade. Double
distilled water is collected from (Kottermnnlo3d). Standard stock solution were prepared by
dissolving accurately weighted amounts of materials as it is known, and finally diluted to
appropriate volumes and slored in clean polyethylena bottles. Standard solutions used for
obtaining AAS calibration curves were prepared by accurate dilution from thier concentrated
stock solutions (Inonganic Vantures).

2.2, Apparatus

A UNICAM Atomic absorplion spectromaler modal 9209, was used for this aludy Tha AAS sal
up, according to tha manufacturer spacification, is oul lined in table (1).

Tabla (1): Oparating condilions of AAS for Bb element

|Elnmnnt paramators Rubidium (Rb)
!mvalmgih T80.0 nm
Alternativa wavaelangihs T94.8, 420.2 nm
Lamp current 100%
Band width 1.0 mm
Flama by psa Air -acalylens
Flamea chemistry stoichiometric
Fual Tlow 1.1 Limnin

2,32, Calibration

After adjustment of the parameters (oxidized ralio and 16 mm burner height) to give max
absorbance, standard absorbance values were measured for 0.25, 0.5, 1. 3, 5, 10 ppm Ab”
solutions contalning 0.2% wh of K as ionization buffer and the calibration curve was
constructed,

3. RESULTS AND DISCUSSION

An ocxldizing, lean, Blue alr-acelylene flama s used. the bumer haight is 16 mm.
Daterminations by AAS are simple and straighiforward if sampla decomposilion is
comploted by using nitrlc ackd as decomposition agont and using 0.2 w of K as
ionization buffer. Tha method is assessed by applying the analysis to some types of
mcks (sarpantinile, basall, andesiles, Qz-dicrite and Y-granile) collected from Wesd
Fafira area,.NED Egypt ™. The rubidium contant is datarmined by the developad methaod
in tha presant work by FAAS and tha obtaimied results of Rb are comparad with thosa
obtained by tha X-ray flucrescance technigua. Tha results of Rb obtainad by FAAS show
wall agreemant with thal obtained by XAF as Blustrated in table (2],

Dwlla J. Soi 2006, 30, 31-38



W, 5 EkNagges, of &

Table (2): Ab content of some rocks determined by our AAS compared with XRF technique.

Rock lypa AAS XRF
Serpeniite 2 2,10
Basalt 7 7,08
Andesite 14 13.9
Qz-diorila a7 85.0
¥ -granila 145 144

Standard addition method is performed on silicate samples (S1.5) " openad by
hydrochloric acid and compared with those of tha sama samplas opened by nitric acid, 1ha
obtained results are illusirated in fig (1), It emphasizes thal the rubidium dose not axhibit any
interferance from its matrices especially whan wa use nitric acid for rock sample attack,

Table (3) contains the chemical analysis data of the studied rocks, il shows an increase in
K contant parallal o an increasing in Rb confant, in tha following order {sarpantinile = basalt=
andesflas > Qz-dlorite » Y-granite) and these results agraed wall with that mentionad abave
about substitution of K* and Rb* due 1o the similarity in charge and approximily in size for both
af them. A pradiction that agroes wall with the observed concentration of Bb” in the feldspars

arvd micas of pegmatites™.
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Fig (1): Effect of matnx signal responsa in the datemmination of Rb
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" Calibration with aqueous solutions.

A Standard additions. Calibration graph - no Interference obsorved from the matrix

(HNO3).

* Standard additions. Calibration graph showing a depressive effect due to the
matrix (HCI).

Where sample .....cciceemsmmnnnenane Opened by HCI

Sample® ..o Gpened by HNO,

In table (3) the serpentines have lowar content of Rb (2 ppm). than basalt (7ppm).
andesites (14 ppm) than Qz-diorites (87 ppm) and Y-granita (145 ppm) which emphasizes
that Ab" conlent can be used as indication of the rock type and also may be used in the
grantlc recks as indication of tectonic selfing where Qz-diorite lies in volcanic arc granite and
¥-granita lias within the plate granite teclonic satling as shawn in fig (2).

The alemaental ratios of K*/ Rb® can provide useful information regarding source ragions of
magma generation in the lower crust or upper mantie ®'". Also, magma genaration
machanisms can ba axplainad in torms of race alements behaviour during partial melting or
fractional crystallization processes. In these pardial melting of upper manile matasrals.
involving amphiboles, plagioclases may produco liquids with high K'YRb™ ratios leaving
residues with aven low K'/Ab" ratios"'* ', Fig (3) shows that the granites have higher K'/Rb"
ralic which indicales more fractionation of granites and Qz-diaritas than sarpiniiniles, basalis
and andesitas which have the lowast K/Rb* ratios.

Tabla {3); Chamical analysis of major and trace aelemants of different types of rocks in Wast
Fatira area {NELDY)

Sarpaniinite Basan Andesies QI dorke ¥-Granite
SiCk 38.13 40,62 B0.44 E£6.3 75,08
T2 00,01 085 1.06 Q.37 0.26
m'_; T 16.6 16.5 15.00 13.28
[ Fes0 1.55 3.87 334 2.80 0.28
Fol 1.2 7.40 3.4E 1.2 0.82
Mg o177 021 0.1 .15 0.94
Cady 38.0 4,46 251 1.59 .04
Na; 0 1.80 B.i1 358 360 0.47
K0 .50 3.28 3.3 3.7l 4.07
MnQ 0.12 0.85 1.38 297 3.85
P:gs 0.7 0,03 0.23 0.02 002
Lo 15.25 4.35 a5 0.28 0.5
Tolal 99.596 .78 $9.83 100.34 w08
Trace alemant
Ao 21 7.08 13.8 3 Tid
Sr 2 £R3 £53 258 102
Hb 3 8.9 437 18 28
¥ & 23 4.3 16 L K|
Zr 3 109 138 223 160
Ha 10 EarT TEQ TET 15
n 28 100.2 B2 ] ar
Th 0.65 1.3 188 b 18
[N] .26 .32 062 TAT 28
Ab* S T 14 a7 145 |
Rb* data determined by AAS
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Also RE'/Sr" ralio granitic liguids are significantly affected by the presence of aither
plagioclase or biotite In the residue. The Rb/Sr'* ratio is increased in tha melt by the
presence of plagioclase and decreased by the presence of biotite in the residue " This ratio
is usad as discriminating tool to identify the fresh and the weathered rocks and Rb™-Sr'*
vanation diagram used to identify the tectonic satting as shown in fig (4)"'". Fig (4) indicates
that the rocks which have higher ratios of Rb/Sr'* are more differentiated than the rocks
which have lowest ratios. Also, Rb'/Sr* isolopes (" Rb*/“Sr") are used 1o datermine the age
of the minarals and the rocks that are present in the earth.

The Ba®-Rb" varlation diagram shown In Fig {5), can be used 1o signify the degree of the
fractionation of the different rocks. Tha figura shows thal the recks which have lowes! values
are mora diffarentiated than those having high values,

The Ab*AU™ varistion diagram in fig (6) shows an increasing trend from ultrabasic
{serpintinites rocks) 1o the acidic recks (Y-granites), confirming the incompatible behaviour of
beth Rb* and U™,
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Fig. (2): Rb-Y+Nb variation diagram
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4-Conclusion

FAAS is a suitable method for rubidium determination and accurate encugh. The Rb dala has
a maln significance in gecchemistry. It is strongly related to the K, Ba, Sr, U, and Th, and can
have imponant applications in the tecienic setling of rocks.
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