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Abstract: The ligand 2'-Hydroxy-4'-butoxychalcone oxime (HBC®as developed as a new analytical
reagent for the gravimetric and spectrophotometnialysis of Cu(ll) ion. In the pH range of 3.0 t® 6his
reagent gives brown colored complex with Cu(ll)b'domethod of continuous variation and Yoe and '3one
mole ratio method revealed the stoichiometry ofdbmplex to be 1:1 [M:L]. The obeyence of Beers {@as
studied and the molar absorptivity and Sandell'sitigity were calculated. The reagent and its ciexmave
been characterized by elemental analysis and IRtrsp€elhe reagent has been used for the determmatfi
Copper content in Brass alloy.
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Introduction:

In the current scenario, large number of orgarageats have been employed for the detection artitptve
determination of metal ions. They include o-hydrdegtoximes? phenyl hydrazones, thiosemicarbazones,
chalcone oxime€ etc. These are generally used for spectrophot@natd gravimetric determination of
transition metal ions. Here, we report the use'¢fy@iroxy-4'-butoxychalcone oxime [HBCO] as an atiahl
reagent for Cu(ll).

Experimental:
Instruments:

Spectrophotometric measurements were done on aotMRoy" (Spectronic 20) Spectrophotometer and
"Shimadzu UV-160, UV-Visible Spectrophotometer".eTkR spectra were recorded on "Perkin-Elmer" FTIR
Spectrophotometer (RX-1) in KBr pallet. All pH meaasments were done on Equip-Tronic pH meter (Model
No.EQ 614).
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Stock solution:

Stock solution of CuSEBH,O (0.05 M) was prepared by dissolving 3.121 gm ofSQ.5H,0 (A.R.) in
minimum quantity of water and diluted to 250 mlhwdoubly distilled water. Concentrated sulphuriclagas
added in little amount to prevent the hydrolysishef salt. It was used after standardizatieith EDTA.

Synthesis of Reagent [HBCO]:

Resacetophenone was prepared from resorcinol agkaetic acid and anhydrous zinc chloride accortirthe
method of R. Robinson and R. C. SHalResacetophenone was treated with butyl bromide aydrous
potassium carbonate in acetone on a water bath-a0°& for six hours. On acidification with dilute HQ;
hydroxy-4-butoxy acetophenone was obtained. Theyd2exy-4-butoxy acetophenone was converted to
chalcone by its condensation with benzaldehydaesgnce of aqueous KOH for 24 hours at room tertyrera
The 2'-hydroxy-4'-butoxychalcone was convertedgamkime using hydroxylamine hydrochloride and sodi
acetate. On crystallization from alcohol pure oximehe form of light yellow crystals with m.p.1718 was
obtained. Stock solution of reagent (0.05 M) wasppred by dissolving in 70% aqueous ethanol.

Gravimetric determination of Cu(ll) :

Copper sulphate solution (0.05 M, 10 ml) was takea clean beaker and diluted to about 100 ml| vhaghilled
water. A little excess of reagent solution was ad@@®05 M, 22 ml). The pH of the solution was atfds
between 3.0 to 6.0 using suitable acid buffer. &wbr precipitate obtained were digested on waten-bat 60
minutes at 60C. The precipitate were filtered through a previpugeighed sintered glass crucible jJGnd
washed with warm water followed by 70% aqueousrethto remove excess of the reagent. The chelase wa
dried to constant weight at 1Tin hot air oven, cooled and weighed as GgHigO:N). Duplicate experiments
were performed in each case. The results are giv@able 1. The experiment was repeated at diftgpehof
solution. The experiment was also repeated witferdint aliquots, keeping the optimum pH value taleate

its applicability. The error in any case did notesd 1.0%.

Interference from other ions :

To study the effect of foreign ions on gravimetdietermination of Cu(ll), 8-10 mg of various cationsre
added to a solution containing 31.77 mg Cu(ll) Bt $.0 and gravimetric estimations were done. It was
observed that Sr(Il), Ca(ll), Ni (ll), Zn(ll), Bdjl Cd(Il), Mn(ll) and Mg(ll) do not interfere ahis pH but
Fe(lll) and Pd(ll) interfered seriously. Interface of Fe(lll) can be removed by masking it witfPBy,. Many
common anions like nitrate, nitrite, sulphate, clde, bromide, iodide were not found to interfere.

Table : 1 Gravimetric Determination of CU(Il) using HBCO
Cu(ll) taken = 31.77 mg

Drying temperature = 110-1%5 Salt = CuSE5H,0
pH Cu(ll) complexing | Cu(ll) found in mg Error
in mg %

3.0 0.1861 31.65 -0.11 -0.35
3.0 0.1860 31.63 -0.14 -0.41
3.5 0.1862 31.67 -0.10 -0.31
3.5 0.1863 31.69 -0.08 -0.25
4.0 0.1865 31.72 -0.05 -0.15
4.0 0.1864 31.70 -0.07 -0.22
4.5 0.1867 31.75 -0.02 -0.06
4.5 0.1866 31.74 -0.03 -0.09
5.0 0.1869 31.79 +0.02 +0.06
5.0 0.1870 31.80 +0.03 +0.12
55 0.1873 31.86 +0.09 +0.28
5.5 0.1872 31.84 +0.07 +0.23
6.0 0.1876 31.91 +0.14 +0.44
6.0 0.1875 31.89 +0.12 +0.39

Conversion factor = 0.1700
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Spectrophotometric study of Cu(ll)-HBCO chelate :

5 mg of chelate was extracted in 25 ml of chlonof@nd the absorption spectra was recorded in tingeraf
300 to 800 nm. It was observed that the absorbaht®e coloured solution of chelate increases oowtiisly
towards the shorter wavelength. A weak band ismwbsgeat 400 nm and hence all measurements weriedarr
out at 400 nm.

Verification of Beer's law and optimum concentration range :

To 5 ml of solution (0.01 M) of the reagent HBC@yying amount of the Cu(ll) solution (0.005 M) wadded
and the pH was adjusted to 5.0, using {CBOH + CHCOONa) buffer. The insoluble complex was extracted
in chloroform using three 5.0 ml, portions of clafrm and final volume of chloroform extract wagustied to
25.0 ml. The absorbances of these solutions wezasured at 400 nm against chloroform as blank.
Absorbance values were plotted against metal caoratem expressed in ppm. A straight line passimgugh

the origin, indicating obeyance of Beer’s law igaied up to 63.68 ppm of Cu(ll). The molar abswifyt of

the Cu(ll)-HBCO complex was found to be 6.30 X li0mol™.cm® and the Sandell's sensitivity is found to be
0.1008 pg/crhat 400 nm.

Stoichiometry of complex :

Job's method of continuous variatiband Yoe and Jones mole ratio metfiadere used to determine the
stoichiometry of the Cu(ll)-HBCO complex. From bdkie methods, it was found to be 1:1 [M:L] ratihig'is

in agreement with the stoichiometry found from gnaetry. The average stability constant found fromo t
methods is 9.374 x 10The Gibb's free energy change for complex foromateaction at 3T was found to be
-13.34 K.cal/mole.

IR Spectra :

Examination of the IR spectra of the chelates sttaw the band due to intramolecular hydrogen boréddl
stretching of 2-hydroxy group disappears in thellH#{BCO complex. This results in revealing of twands
due to oximino -OH group at 3472 ¢rand 3057 cmin Cu(ll) complex. The band due to the -C=N statg
which is observed at 1596 ¢nin ligand is shifted to 1582-1585 &min complex. This may be due to
coordination of metal through nitrogen. This istlier supported by slight downward shiftwoNO from 1023
cm’ in the ligand to 970 to 980 ¢hin Copper chelates. Thus, in the chelates, netdvalently bonded with
oxygen and coordinate bonded with nitrogen.

‘Beer's Law Plot for Cu(ll)}-HBGO Complex |
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Figure 1 : Beer's law plot for Cu(ll)-HBCO complex
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[Mole Ratio Method for Cufll)-HBCO complex |
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Figure -2. Yoe and Jones mole ratio method for Cu(Il)-HBCO ptar
Plots of Yoe and Jones mole ratio method for ddtetion of M:L ratio 0.005 M Cu(ll), 0.005 M HBCQyH

=5.0; Apa= 400 nm.

Job's method for Cu(ll}-HBCO complex ‘
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Figure -3.Job’s method for Cu(Il)-HBCO complex
Plots of Job’s method of continuous variation feteddmination of M:L ratio
0.005 M Cu(ll), 0.005 M HBCO; pH = 5X8;.,= 400 nm.
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Gravimetric estimation of Cu(ll) in Brass alloy using HBCO :

Preanalysed sample of brass (0.5523 g) was dessatv50% HNQ by heating for 30 minutes. The
solution is evaporated to a volume of near abootl But not to dryness and the bulk of nitric acnoved.
The resulting solution was diluted to 100 ml wittudly distilled water in volumetric flask.

An aliquot of above diluted solution (10 ml) wakén in a clean beaker and copper was determined
gravimetrically using 2'-hydroxy-4'-butoxychalcomeéme (HBCO) as per the procedure described prslyou

Results : Estimation of copper :

1. Weight of Cu(Il)-HBCO complex =0.2313 gm
2. Copper found in 10 ml diluted solution =0.03934 gm
(Average of three determinations)

3. Copper found in brass alloy sample =0.3934 gm

4. Percentage of copper found in brass alloy sample 71.23%

5. Percentage of copper reported in brass alloy sample=71.20 %

6. Percentage error =-0.042 %
Conclusion:

2'-Hydroxy-4'-butoxychalcone oxime (HBCO) is sultaleagent for the gravimetric and spectrophotametr
determination of Cu(ll). Many anions and cationseweot found to interfere.
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