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Abstract  
               A new reagent of 5-[(4-hydroxy phenyl) azo]-4,6-di hydroxy-2-mercapto pyrimidine 

(HPAdMPm-HL) has been synthesized and used as a sensitive and selective analytical reagent for 

spectrphotometric determination of micrograms of  copper (II) & platinum (II) .  

HPAdMPm reacts with copper (II) & platinum (II) in PH (5) to form an intense color soluble 

product , that is stable and has a maximum absorption at (621,612) nm with molar absorptivity 

(0.109×10
4 

, 0.576×10
4
) L.mol

-1
.cm

-1
 respectively. 

Beer‘s law is obeyed in the concentration range (0.05 - 10) mg.ml
-1

 for copper and (0.05 - 15) 

mg.ml
-1

 for platinum . A repetition of the method is checked by finding the relative standard 

deviation % (R.S.D) for copper & platinum (n=7) which is (3.28 , 0.6) % respectively . The 

composition of  Cu (II) – HpAdMPm & Pt (II) – HpAdMPm complex is established as 1:1 by 

molar ratio and continuous variation .  

The interferences of ions ( Fe
3+

 , Ag
+ 

, Ni
2+ 

, Zn
2+ 

, Cr
3+ 

, Co
2+ 

, NO2
- 
, SO4

=
 , Cl

-
 , CO3

=
 , F

-
 ,  

NO3
-
 ) were studied and masked by using appropriate masking agents . 

 

 -الخلاصة :
يشكبخى بشًَُذٍَ  -4-ثُائٍ هُذسوكسٍ  – 6, 2 –هُذسوكسٍ فُُم ( آصو [  -2] ) -5حضًٍ انبحث ححضُش انكاشف 

بطشَقت طُفُت سههت وحساست وسشَعت . انكاشف  (II)وانبلاحٍُ  (II)واسخخذو فٍ حقذَش كًُاث ياَكشوغشايُت يٍ اَىٌ انُحاط 

( وحُخج يعقذاث رائبت يهىَت وثابخت ونها اعهً ايخصاص عُذ 5) PHفٍ  (II)نبلاحٍُ وا (II)حفاعم يع كم يٍ اَىٌ انُحاط 

.6×6.9..( َاَىيخش ويعايم ايخصاص يىلاسٌ )664,646انطىل انًىجٍ )
2

  ,..576×6.
2

( نخش.يىل
-6

.سى
-6

عهً انخىانٍ  

. 

 – 5...يم نهُحاط و ) \ياَكشوغشاو ( .6 – 5...حى بُاء يُحٍُ انًعاَشة انزٌ اظهش يذي يٍ انخطُت عُذ يذي انخشكُض )

 يم بانُسبت نهبلاحٍُ . \( ياَكشوغشاو 65

%  )8.48  ,..6) (II)وانبلاحٍُ  (II)( وكاَج نًعقذٌ انُحاط n  =7% ) R.S.Dحذدث دقت وضبظ انطشَقت يٍ خلال اَجاد 

 عهً انخىانٍ . 

بانُسبت نًعقذٌ انُحاط  6:6حُث وجذ اَها حساوٌ  حى ححذَذ َسبت انفهض انً انكاشف بطشَقخٍُ يىس وانخغُشاث انًسخًشة

 وانبلاحٍُ .

 دسط حاثُش الاَىَاث انًخذاخهت انخانُت :

( Fe
3+

 , Ag
+ 

, Ni
2+ 

, Zn
2+ 

, Cr
3+ 

, Co
2+ 

, NO2
- 
, SO4

=
 , Cl

-
 , CO3

=
 , F

-
 , NO3

-
وحجبج باسخخذاو عىايم  ( 

 انحجب انًُاسبت .
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Introduction  
              In a search of new sensitive and selective reagents , studies of some azo compounds 

containing various hetro cyclic have been made 
(1 - 6)

 . This class of azo compounds possess active 

(π - acidic) azo imine (– N = N – C = N –) , function and efficient agents to stabilities low valent 

metal oxidation states 
(7 , 8)

 . due to the presence of azo centered π
*
- molecular orbital , for this 

reason a number of these azo compounds were synthesized and their abilities as chelating ligands 
(9 

– 11)
 . Hetro cyclic azo dyes are often react with the metal ions as a tri dentate ligands forming 

coordinative bond with the hetro cyclic moiety , –OH or –COOH group and azo group 
(12)

 . 

Platinum has exceptional catalytic properties and is use in the chemical and petroleum industries in 

hydrogenation , isomerization , cyclization , dehydration and oxidation reaction 
(13)

 .  

Neutron activation analysis is sensitive method for the detection of platinum in plants , rocks and 

soils 
(14)

 . 

Copper is one of the several metal ions play an important role in the biological system . Pt is used in 

the electrical industry as fine wires and high conductivity tubes . In addition it is hazardous 

pollution in the environment resulting from the industrial effluents , in the form of particulate or 

soluble cooper waste from the electroplating , chemical and textile industries 
(15 , 16) 

 . 

Spectrometry and spectrophotometric have been widely used for determination of trace metal ions 

because of the relativity simple and inexpensive 
 
equipment required . 

The application of  UV – Vis absorption to the determination of metals is still popular in many 

laboratories . The technique provides easy determination of many metals from low to high 

concentration at affordable cost . 

In this paper UV – Vis spectrophotometric method is proposed for determination of Cu (II) and Pt 

(II) in aqueous solution .  

The method based on the reaction Cu (II) and Pt (II) with HPAdMPm figure (1) The proposed 

method is simple , sensitive and the complex formed is stable . 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) : Structural formula of HPAdMPm 

 

 

Experimental  

* Apparatus 
              Absorption spectra were made with Shimadzu (1650 – UV – Visible) spectrophotometer 

scientific equipment . UV – Visible (spectra – SC , U.S.A) spectrophotometer was used in other 

measurements of absorbance of solution , both apparatus with 1.0 cm quartz cells . Measurements 

of PH were mad using an in lab (Philips , pw 9421 – England) PH-meter . Digital balance , 

Sartorius (Bp 3015 – Germany ) , and water bath (90 , Hamburg – England ) . 
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* Reagents  
            All chemicals used were of analytical – grade reagents except of the reagent 5 – [(4 – 

hydroxy phenyl azo] – 4,6 – di hydroxy – 2 – mercapto pyrimidine was prepared and purified 

according to the method mentioned in the literature 
(17) 

.  

- The standard stock solution of copper (II) (100 Mg.ml
-1

) was prepared by dissolving (  ) gm of (   ) 

in water in a 100 ml volumetric flask . 

- The standard stock solution of  Platinum (II) (1000 Mg.ml
-1

) was prepared by dissolving (0.2128) 

gm of K2PtCl4 in water in 100 ml volumetric flask . Working solution were prepared by diluting the 

stock solution to an appropriate volume . 

- Solution of the studied interfering ions of suitable concentrations were prepared using grade 

reagents . 

- 1* 10
-3

 M (HpAdMPm) prepared by dissolving (0.006) gm in (250) ml of absolute ethanol . A 

solution of (1*10
-4

) M was prepared by diluting 10 ml of stock solution in 100 ml of absolute 

ethanol which was used in all measurements . 

* General procedure  

In each of asset of 5 ml standard flasks , transfer 1 ml of sample containing ≤ 3 Mg.ml
-1

 of Cu (II) 

& Pt (II) and (2 ml) of 0.1 mM of (HpAdMPm) ethanol solution . The complexes formed were 

solubilized in water in and diluted up to five ml distilled water and allow the reaction mixture to 

stand for 10 minute measure the absorption at 621 nm for Cu (II) & at 612 nm for Pt (II) at 25 ℃ in 

a 1cm cell against a reagent blank prepared in a similar way but without the presence of the ion 

under test . 

 

Results and Discussion  

* properties of  (HpAdMPm) and its metal chelate  
                     The reagent is a bi dentate with coordination of azo group , hydroxy group ; the 

structural formula of reagent is given in figure (1) . 

Owing to the large conjugated system , the compound showed excellent chelating ability to form 

inner metal chelates . 

HPAdMPm & their metals chelates can be easily solubilized in aqueous solutions . 

*Absorption spectra  

The absorption spectrum of the Cu (II) – HPAdMPm & Pt (II) – HPAdMPm complexes is recorded 

against the reagent blank . Similarly , the absorption  spectrum of the reagent is recorded against the 

solvent as blank . The absorption spectra of reagent & both complexes are shown in figure (2) 

(A,B,C) . 

The spectra obtained reveal that Cu (II) , Pt (II) complexes and the reagent have maximum 

absorbencies at (621 , 612 & 450) nm , respectively . The reagent has a minimum absorbance at the 

maximum absorbance of the complexes & hence dose not interfere with the determination of copper 

& Platinum . Thus , further absorbance measurements of the complexes are made at (621 , 612) nm 

. The effect of various parameters on absorbance intensity of the formed products were studied and 

the reactions conditions were optimized . 
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Figure (2 - A) : Absorption spectra of reagent 

 

Figure (2 - B) : Absorption spectra of Cu (II) – HPAdMPm 

 

Figure (2 - C) : Absorption spectra of Pt (II) – HPAdMPm 
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* Effect of PH  

                  The influence of PH on Cu (II) – HPAdMPm & Pt (II) – HPAdMPm complexes was 

studied over (1-10) adjusted by using dilute solutions (0.1) M NaOH & HCl , and the effect on 

absorbance was studied fig 3 (A&B) demonstrated that the absorbance of the complexes in the 

range (4-6) , therefore the optimum PH was at(5)for both complexes were the absorbance was 

maximum & stable. 

 

 

 

 

 

 

 

Fig 3 (A)                                                             Fig 3 (B)      

Fig 3 (A&B):Effect of PH on the absorbance of (A)Cu (II)–HPAdMPm & (B) Pt (II) - HPAdMPm 

at room temperature . 

* Effect of time  

The color of the complexes system and absorbance reach a maximum value after (5) minute , 

therefore five minute development time was selected as optimum in the general procedure . The 

color obtained were stable for about 24 hours for both complexes fig 4 (A,B)  

  

  

 

 

 

 

Fig 4 (A)                                                                        Fig 4 (B) 

Fig 4 (A , B) : Effect of time on the absorbance of (A) Cu complex , (B) Pt complex at room temp. 
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* Effect of temperature  

                          The effect of temperature on the absorbance of the complexes was studied , the 

same absorbance were obtained when the color was developed at room temperature (25 – 30) ℃ 

complexes , but when the     temperature higher than 40 ℃ the absorbance decreased and stability 

were observed , therefore it is recommended that the color reactions should be carried out at room 

temperature for complexes fig 5 (A & B) . 

                                                                                

 

 

 

 

 

Fig 5 (A)                                                                        Fig 5 (B) 

Fig 5 (A & B) : Effect of temperature on the absorbance of (A) Cu complex , (B) Pt complex 

* Calibration graph  

                      The present studies indicate that Beer's law is obeyed for copper (II) over the 

concentration range (0.25 – 10) Mg. cm
-1

 & for platinum (0.25 – 15) . The molar absorptivity of the 

(Cu & Pt) complex is calculated as [(0.109 , 0.576) * 10
4
] L.mol

-1
.cm

-1
 . Since the colored 

complexes are stable for 24 hours fig 6 (A&B) . The correlation coefficient detection limit , 

precision & Accuracy of the analytical procedure are given in table (1)  

 

Table (1) : Analytical characteristics of [(Cu & Pt) – HPAdMPm] complexes 

Characteristic  Cu (II) Pt (II) 

Absorption maximum ( nm ) 621 612 

Beerʼs law rang ( Mg . cm
-3

 ) ( 0.25 – 10 ) ( 0.25 – 15 ) 

PH rang ( 4 – 6 ) ( 3 – 6 )  

Molar absorptivity ( L . mol
-1

 . cm
-1

 ) 0.109 × 104 0.576 × 10
4 

Correlation coefficient  0.996 0.9971 

Detection limit ( Mg . cm
-3

 ) 0.1971 0.981 

R . S . D %  3.28 % 0.6 % 

% E rel  − 1.15 % − 2 % 
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0

0.05

0.1

0.15

0.2

0 10 20 30 40 50 60 70

Temperature

A
b

s

Pt(II) complex 



The First Scientific Conference the Collage of Education for Pure Sciences 2012   

8.. 

 

                      Fig 6 (A)                                                                Fig 6 (B) 

Fig 6 (A&B) :- Calibration curve of [ Cu(II) & Pt (II) ] – HPAdMPm complex 

* Stoichiometry and stability constant  

                           The stoichiometry of the complexes were investigated by Job's 
(18)

 continuous 

variation method and mole ratio method 
(19)

 and were found to be 1:1 (metal : ligand) for cu & Pt 

complexes fig 7 (A & B). 

  

                            Fig 7 (A)                                                                    Fig 7 (B) 

Fig 7 (A & B) mole ratio method for Cu complex & Pt complex 

A careful comparison of the IR spectrum of Cu (II) & Pt (II) – HPAdMPm complexes with that of 

HPAdMPm showed that HPAdMPm acts as a bi dentate ligand . The chelate formation through N 

atoms are confirmed by the shift in ΥC = N to frequencies (15 – 20) cm
-1

 as compared to ligand ( ΥC 

= N = 1656 ) cm
-1

 . ( Υ N=N = 1508 ) cm
-1

 
(20)

 band in free ligand is shifted to lower with low intensity 

upon complication suggesting chelation via the ( M – N ) 
(21) 

. The ( νOH ) band shifts to lower 

frequency upon complication , This suggests the O – coordinatination of the phenolic group 
(22)

 The 

bonding of oxygen to the metal ion is provided by occurrence of bonds at ( 525 , 515 ) cm
-1

 as the 
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result of ( νM-O ) 
(23)

 . The FT.IR bands of ( HPAdMPm ) & its complexes ( Cu – HpAdMPm & Pt – 

HPAdPm ) with their probable assignment are given in table 2  

Table (2) : Selected IR data of ( HpAdMPm ) and its complexes with Cu (II) , Pt (II)  

compound ν (OH)  ν (C=N) ν (N=N) ν (M-N) ν (M-O) 

Cu-HpAdMPm 3468 m 1642 s 1490 m 455 w 520 w 

Pt-HpAdMPm 3460 m 1635 s  1495 m 460 w 530 w 

HpAdMPm 3475 m 1656 s 1508 m - - 

s = sharp     ,     m = medium     ,      w = weak 

On the basis of IR , and astoichiometric data . 

The most probable structure of the complexes can be suggested as follows Fig 8 ( A & B ) 

                                                       
Fig 8 (A)                                                                          Fig 8 (B) 

Fig 8 ( A & B ) :- proposed structure of ( Cu complex , Pt complex ) 

The stability constant of complexes ( Cu , Pt ) were determined to be ( 2.58 * 10
4
 , 1.34 * 10

5
 )  

 

Interference of foreign ions : 

          Various salts and metal were added to the solution containing (2) Mg . ml
-1

 of ( Cu & Pt ) and 

the general procedure was applied 
(23) 

. 

The results obtained are given in table 3 . Among the anions examined ( CO3
=
 , NO2

-
 , SO4

=
 , NO3

-
 , 

F
-
 , Cl

-
 ) all of it not interfered with Pt , but the ( F

-
 , Cl

-
 ) interfered with Cu . 

Among the metal ions studied , many did not interfere at milligram level . The interference from                   

( Cd & Pb ) on Cu complex can be masked by addition of ( 2ml of tartaric acid & 3 ml of ascorbic 

acid ) respectively , while sodium cyanide have no effect on the absorbance of Pt complex in 

presence of Cu complex only . Thus , the proposed method can be applied for determination of               

( Cu & Pt ) in standard alloys and water samples . 
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Table (3) :- Effect masking agents  

Masking agent [0.01] M , ( ) ml 
Interference ion / 2 Mg . ml

-1 

Cu Pt 

Tartaric acid (2) Cd
2+ 

- 

Ascorbic acid (3) Pb
2+

 - 

Sodium cyanide (2) - Cu 

Ascorbic acid (3.5) Cl
- 

- 

Citric acid (2.5) F
-
 - 

Tartaric acid (3) Pt
2+ 

- 
 

Conclusion  

        The proposed method using HPAdMPm offers the advantages of high sensitivity , selectivity 

and simplicity for the determination of Cu (II) & Pt (II) without the need for organic solvent 

extraction pre-concentration or pre-separation , its can be used as an alternative method for the 

determination of those ions in an environmental and industrial sample . 
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