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ABSTRACT

A Alfuzosin hydrochloride (AFZ) is chemically (RNg)3-[(4-amino-6,7-dimethoxy-2-quinazolinyl) melgayino]
propyl] tetrahydro-2-furancarboxamide hydrochloridéhe empirical formula and molecular weight ofuatbsin
hydrochloride are GH,/NsO,HCI and 425.9 respectively , was employed for thesiive spectrophotometric
determination of gold(lll). The gold(lll) ion formesred-coloured complex with AFZ in an aqueousitsah at pH
4.0. The gold complex shows the absorption maxiatusd40 nm, and Bewrlaw obeyed in the range of 4.92-78.76
pg/ml. The molar absorptivity and sandell, s sévisitwere found to be 1.92 x 1amoi* cm’* and 0.0010 pg/ch
respectively. The complex shows 1:1 [Au(lll) : ARZpchiometry with a stability constant of 4.31 &¢.1The
interference effect of various diverse ions hasnbetudied. In addition to zero- order, first derive
spectrophotometric methods was also developedhéodétermination of gold(lll) in trace amount whiglas more
sensitive than the zero-order method. The devdlopethod has been used for the determination af(gBlin
various kinds of alloys. The results was in exa¢llgreement with certified values.

INTRODUCTION

Gold is considered to be one of the most signiticaoble metals due to its wide application in intdysand

economic activity. It is the most interesting mi@mount elements due to its significant role ondgy. Gold

occurs at very low natural contents, about 4fgimyrocks, 1ngg in soils, and 0.05 ng mtin sea water. Gold
particles are present in the bodies of fish, aquiatiertebrates, and humans. It has been used edicime, for

example, to cure rheumatoid arthritis under treatnealled “chrysoteraphy [sic].” It is prescribadhen treatment
with non steroid anti-inflammatory drugs is failedgive relief. Gold is a soft metal and so is Uilsualoyed to give

it more strength. Alloy of gold with the other elents of | B group in the periodic table are mostfiently used,
and gold still has great significancein internatibfbusiness and banking. So, simple, sensitive seidctive

methods for determination of trace gold are alwsgsificant.

Among the several instrumental techniques spectiopietric methods for the determination of metakibave an
attractive attention due to their simplicity andvloperating costs. A variety of spectrophotometniethod for the
determination of gold have been reported includesith w(R,S)-N-[3-[(4-amino-6,7-dimethoxy-2-
quinazolinyl)methylamino]propyl]tetrahydro-2-furaarboxamide hydrochloride(AFZ). Reagent.
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Alfuzosin hydrochloride is one of the importantsdas of reagents widely employed for the spectitophetric
determination of metal ions. Alfuzosin hydrochl@idontain good chelating agents and form complexiés
various metal ions by bonding

Structural of Alfuzosin hydrochloride is shown belo

.

~

In the literature survey the spectophotometric meshfor the determination of gold(lll) using Alfsin
hydrochloride are very less. The present work repgbe simple, sensitive, selective and non extvacri
spectrophotometric  determination of gold(lll) usingR,S)-N-[3-[(4-amino-6,7-dimethoxy-2-quinazolinyl)
methylamino] propyl] tetrahydro-2-furancarboxamtdglrochloride Reagent. The developed method has beed
for the determination of gold(lll) in various kind$ alloys.

MATERIALS AND METHODS

2.1 APPARATUS

The absorbance and pH measurements were madehanadgu UV — visible spectrophotometer (model U¥60)
fitted with 1-cm quartz cells and Philips digitaH pmeter(model L1 613), respectively. The pH metes h
temperature compensation arrangement and has tedodity of measurements within £ 0.01pH

2.2 REAGENTS AND CHEMICALS

The [(R,S) - N-[3-[(4-amino-6,7-dimethoxy-2-quindingl) methylamino] propyl] tetrahydro-2-furancarkeimide
hydrochloride(AFZ) was purchased from SD fine cheatd, India. The gold(lll) chloride trihydrate
(HAuCI4.3H20) was obtained from Alchemy Laborateridndia. All chemicals and solvents used were of
analytical reagent grade. Doubly distilled wateswaed for the preparation of all solutions anceexpents.

A 100mg of Alfuzosin hydrochloride is weighed ately and transferred in to a 100ml standard fidiskolved
made up to the mark with methanol this solutiodilisted as required.

Stock solution of 0.1 gold(lll) was prepared bystilving precise amount of HAuEZBH,O in 1M hydrochloric acid
and standardized using standard procedure.

The buffer solution were prepared by mixing in 0.8bdium acetate + 1M hydrochloric acid (pH 2.5 5) &nd
0.2M sodium acetate + 0.2M acetic acid (pH 3.0)-6l@e pH of these solutions was checked with abogationed
pH meter.

The SDS surfactant was prepared by dissolving 2§8oalium Dodecyl Sulphate(SRL Chemicals) in 1001l o
double distilled water.

The working solutions were prepared daily by diigtihe stock solution to an appropriate volume. 3tiations of
the studied interfering ions of suitable conceidret were prepared using analytical grade reagents.
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2.3 GENERAL PROCEDURE

2.3.1 DIRECT SPECTROPHOTOMETRY

In each of a set of different 10ml standard flagis) buffer solution (pH 4.0), varying volumes aD5X 10°M
Au(lll) solution, and 2ml of AFZ (2.35 X I¥M) solution were taken, then add 2% SDS surfactahition and the
volume made up to the mark with doubly distilledtevathis solution heated 60minutes a®5or red colure
complex formation, after cooling it to room tempgera. The absorbance was measured at 570nm aghest
reagent blank . The calibration curve was constdibly plotting the absorbance against the amouAugil). The
calibration graph follows the straight line equatio, where was the concentration of solution, wasasared
absorbance or peak height, and “ “ and “ “ werestamts.

2.3.2 DERIVATIVE METHODS

For the above solutions, first derivative spectexemrecorded with a scan speed of fast (nearly r2#0®in®) slit
width of 1nm with one degree of freedom. The ddnxapeak height was measured by the peak-zeroaudeth
respective wavelengths. The peak height was pletf@ihst the amount of Au(lll) to obtain the cadition.

RESULTS AND DISCUSSION

3.1. ZERO-ORDER METHOD

The gold(lll) reacts with AFZ (Alfuzosin hydrochide) forming a red — colored soluble complex in twdic
buffer solution in the presence 1.5ml of 2% SDYatant. The absorbance spectra of the AFZ andaitd(111)

complex under optimum conditions were presentdeignre 1.The gold (lll) complex has an absorpticaximum
at 540nm, and at this wavelength the reagent has small absorbance, Hence, further analytical istidvere
carried out at 540nm.

1.2 1

0.8+

Absorbance

0.4+

0.0 I T T T
400 450 500 550

Wavelength (nm)

Figure 1: Absorption spectra of AFZ — Au(lll) sygem
a. AFZ Vs buffer blank
b. Au(lll) Vs buffer blank
c. AFZ — Au(lll) Vs buffer blank (AFZ excess)
d. Au(lll) — AFZ Vs buffer blank (Au(lll) excess)
[Au(ll)] =5.0 x 103 [AFZ] = 2.35 x 10°M
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Preliminary syudies have indicated that AFZ rearith Au(lll) in agueous acidic medium to form redlaur
species after heating the experimental solutioB53€ for 60 minutes and cooling it to room temperatuiree
absorbance of the complex was found to be conébanhore than 85 hours.The effect of pH on therisily of
colour formation was studied to optimize the pHtloé gold complex. The results indicate that absubavas
maximum and constant in the pH range of 3.5 —Hehce pH 4.0 was chosen for further studies.

A 10-fold molar excess of AFZ was necessary forlexnand constant colour development. Excesseféhagent
has no effect on the sensitivity and absorbandeetomplex. To determine the amount of Au(lli)v@ctro levels,
beers law was verified for [Au(lll)-AFZ] complex by mearing the absorbance of the solutions containifigreént
amounts of Au(lll). A linear plot between the atismnce and the amount of Au(lll) gives the straigig which
obeys the equation (Figure 2). The correlation fogeit () of the calibration curve for experimental dataswa
0.99996. From the calibration plot, it is obsertiedt Bees law was obeyed in the range of 4.92-78.76 pgfime.
molar absorptivity and Sandallsensitivity were 1.92 x $@nol* cm* and 0.0010 pg/chrespectively. The relative
standard deviation at a concentration level of A@u§/ml of Au(lll) was found to be 0.0034 (10 det@mations).
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Figure 2: Absorbance Vs amount of Au(lll) (ug/ml) [AFZ]= 2.35 x 10°M ; pH = 4.0 ; » = 540 nm

The composition of complex was determined bygdlFigure 3(a)) and molar ratio methods (Figure))3(Both
methods showed that a molar ratio of Au(lll) to LM@s 1:1. The stability constant was determinedaoins
method as 4.31 x 10
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Figure 3(a) : Job’s Curve [Au(ll)] = [AFZ] =5.0 x 10°M ; pH = 4.0 ; A = 540 nm
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Figure 3(b) : Mole ratio plot
[Au(liN] = [AFZ] =5.0 x10 M ; pH = 4.0 ; = 540 nm
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The effect of various foreign ions that were gethgi@ssociated with gold ion on its determinatiardar optimum
conditions was investigated by the determinatiop@@nl™ of Au(lll), and the results are presented in tahl@he
tolerance limit was set as the amount of foreigntivat caused an error in the absorbance by + 4%.€effect of
various cations and anions invesigated. It wasdahat all the ions did not interfer in the zeral@r determination

of Au(lll).

Table 1. Tolerance limit of foreign ions
[gold(ll)] = 20pg/ml ; pH = 4.0

lon Tolerance limit (pg/ml) lon Tolerance limit (ug/ml)
lodide 28 Mo(VI) 15¢
Bromide 87 Ir(111) 316
Chloride 582 Co(ll) 96
Fluoride 416 Ba(ll) 226
Carbonate 659 Zn(ll) 143
Sulphate 1587 Ce(lV), 231
Nitrate 136: W(VI) 252
Phosphal 156¢ Mn(ll) 91
Oxalate 1157 V(V) 57
Thiocyanate 318 Ag(l) 119
EDTA 2425 u(vi 391
Tartrate 1499 Zr(VI) 151
Citrate 472 Se(lV) 172
Acetate 811 Th(IV) 382
Ascarbate 494 Te(lV) 139
Na(l) 312 Ph(ll) 226
K(l) 858 Ga(lll) 152
Mg(ll) 527 D) 253
Ca(ll) 87¢ Y(I) 292
Ru(lll 167 La(lll) 60¢
Cr(VI) 86 Ti(IV) 211
Fe(lll) 92 Ni(ll) 257
Cu(ln 104 Al 119
Cd(ll) 186 NH4(I) 395
Hg(ll) 33C Pd(Il) 10¢
0.20
0.16
0.12 4
[}
'g 0.08 c
=
=3 b
< 0.04
0.00 T T = T T T T
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-0.04
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Figure 4 : First derivative spectra of AFZ — Au(lll) Vs AFZ bl ank
[Au(llD] = a. 1 x 10™*M; b. 2 x 10*M; ¢. 3 x 10°M
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3.2 derivative methods

the fist derivative spectra of experimental solosicontaining different amounts of Au(lll) were oeded in the
wavelength region. The first derivative spectrag@fe 4) showed maximum amplitude at 570nm. Thevitiee
amlitudes at at 570nm were found to be propotitméhe concentrations of Au(lll).

The effect of various cations and anions on thévdegve methods was also investigated. It was edtithat all the
ions that did not interfere in the zero-order deieations of Au(lll) (cf. Table 1) also did not érfere in all the
derivative spectrophotometric methods.

Applications
The proposed method was applied for the deternoinaif gold(lll) in Egyptian gold alloy samples aoelrtified
reference materials. the results of the deterngingatare given in Table 2.

Determination of gold(lll) in Egyptian Gold Alloy samples

Egyptian Amount of gold(lII)
Gold Alloy Certified Composition (%) (pg/ml) Error (%)
(sample Nos) Taken | Found *
1. Au (87.66) Cu (6.81); Ag (6.12 87.6¢€ 87.9¢ 0.37
2. Au (74.92); Cu (12.53); Ag (12.48)  74.92 74.16 1.01
3. Au (55.15); Cu (20.82); Ag (20.83)  55.1 55.0] 0.25

* Average of Seven determinations
CONCLUSION

The present work gives a rapid, simple, sensitarg] selective method for the non extractive sppbimtometric
determination of gold(lll). The developed methodguiee the use of a surfactant. Further, derivative
spectrophotometric methods also developed and are sensitive than zero-order method. The mosigorimns

do not interfere with the determination. The depeld method was used for the determination of gid)d(in
Egyptian gold alloy samples and certified referemegerials.
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