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Fig. (3-1): Electronic spectra: (A) 1×10
-4

 M (2AMP), (B) 1×10
-4 

M (DCNP) and       (C) 

[1×10
-4

 M (2AMP)+1×10
-4

 M (DCNP)] in CH3CN. 
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 Fig. (3-2): Electronic spectra of the proton transfer complex formation between 1×10
-4 

M 

DCNP and  various concentrations  of  2AMP   in CH3CN: (1) 1×10
-5

,  

 (2) 1.5×10
-5

, (3) 2×10
-5

, (4) 2.5×10
-5

, (5) 2.8×10
-5

, (6) 3×10
-5

, (7) 3.5×10
-5

, (8) 4×10
-5

, (9) 

4.5×10
-5

and (10) 5×10
-5

 M. 
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Fig. (3-3): Electronic spectra: (A) 1×10
-4 

M (2AMP), (B) 1×10
-4

 M (DCNP) and  

 (C) [1×10
-4 

M (2AMP)+1×10
-4

 M (DCNP)] in CH3OH. 
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Fig. (3-4): Electronic spectra of the proton transfer complex formation between 

 1×10
-4 

M  DCNP  and  various concentrations  of  2AMP  in CH3OH:  (1) 1×10
-5

, (2) 1.5×10
-

5
,  (3) 2×10

-5
,  (4) 2.5×10

-5
,  (5) 2.8×10

-5
,  (6) 3×10

-5
,  (7) 3.5×10

-5
,                   (8) 4×10

-5
,   (9) 

4.5×10
-5 

and (10) 5×10
-5

 M. 
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Fig. (3-5): Electronic  spectra:  (A) 1×10

-4
 M (2AMP), (B) 1×10

-4
 M (DCNP)           and (C) 

[1×10
-4

 M (2AMP)+1x10
-4

 M (DCNP)]  in AN-Me. 
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Fig. (3-6): Electronic spectra of the proton transfer complex formation between      1×10

-4 

M DCNP and various concentrations of 2AMP in AN-Me: (1) 1×10
-5

, (2) 1.5×10
-5

, (3) 2×10
-

5
, (4) 2.5×10

-5
, (5) 2.8×10

-5
, (6) 3×10

-5
, (7) 3.5×10

-5
 , (8) 4×10

-5
, (9) 4.5×10

-5 
and (10) 5×10

-5
 M. 
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Table (3-1): Effect of time on the absorbance of the [2AMP-DCNP] PT complex in different 

solvents at room temperature. 

 

AN-Me 

λmax = 402.50 nm 

CH3OH 

λmax =  395.50 nm 

CH3CN 

λmax = 423.00 nm 

                    Abs. 

Time (min.) 

1.223 1.134 0.875 0 

1.223 1.137 0.884 10 

1.229 1.138 0.897 20 

1.231 1.142 0.909 30 

1.233 1.145 0.922 40 

1.238 1.149 0.934 50 

1.246 1.153 0.945 60 

1.255 1.157 0.956 70 



1.264 1.162 0.967 80 

1.271 1.164 0.978 90 

1.279 1.169 0.989 100 

1.286 1.174 0.999 110 

1.292 1.179 1.011 120 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3-7): Effect of time on the absorbance of the [2AMP-DCNP] PT complex in different 

solvents at room temperature. 

Table (3-2): Effect of DCNP concentration on the absorbance of the [2AMP-DCNP]  PT 

complex in different solvents at room temperature .   

AN-Me 

λmax = 402.50 nm 

CH3OH 

λmax =  395.50 nm 

CH3CN 

λmax = 423.00 nm 

                    Abs. 
Vol.(ml)of    

DCNP 

0.426 0.340 0.412 0.2 

0.763 0.634 0.633 0.4 

1.082 0.919 0.795 0.6 

1.348 1.148 0.932 0.8 

1.553 1.344 1.033  1.0 
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Fig. (3-8): Effect of CHA concentration on the absorbance of the [2AMP-DCNP]   

PT complex in different solvents at room temperature .   

 

Table (3-3): Effect of temperature on the absorbance of the [2AMP-DCNP] PT complex in 

different solvents. 

1.688 1.481 1.139 1.2 

1.817 1.571 1.227 1.4 

1.872 1.637 1.276 1.6 

1.936 1.686 1.336 1.8 

1.969 1.724 1.398 2.0 

AN-Me 

λmax = 402.50 nm 

CH3OH 

λmax =  395.50 nm 

CH3CN 

λmax = 423.00 nm 

           Abs. 

 

Temp. °C 

1.208 1.099 0.867 20 

1.197 1.091 0.880 25 

1.170 1.068 0.851 30 

1.147 1.034 0.791 35 

1.117 1.009 0.759 40 

1.077 0.969 0.706 45 
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Fig. (3-9): Effect of temperature on the absorbance of the [2AMP-DCNP] PT complex in 

different solvents. 
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Table (3-4): Effect of 2AMP concentration on the absorbance of its PT complex with 1×10
-4

 

M DCNP at different temperatures. 

 

Solvent 

Conc.amine 

μg/ml 

 

Conc.amine 

 [M] 
Abs. at λmax = 423.00 nm 

20°C 25°C 30°C 35°C 40°C 

C
H

3
C

N
 

1.0814 0.000010 0.115 0.075 0.105 0.172 0.157 

1.6221 0.000015 0.163 0.136 0.163 0.210 0.201 

2.1628 0.000020 0.208 0.206 0.235 0.269 0.258 

2.7035 0.000025 0.269 0.272 0.303 0.326 0.333 

3.0279 0.000028 0.283 0.299 0.333 0.347 0.340 

3.2442 0.000030 0.300 0.326 0.363 0.368 0.361 

3.7849 0.000035 0.355 0.386 0.428 0.424 0.424 

4.3256 0.000040 0.404 0.441 0.475 0.466 0.453 

4.8663 0.000045 0.431 0.476 0.508 0.493 0.501 

5.4070 0.000050 0.499 0.541 0.569 0.554 0.551 

C
H

3
O

H
 

Conc.amine 

μg/ml 

 

Conc.amine 

[M] 

Abs. at λmax =  395.50 nm 

20 ºС 25 ºС 30 ºС 35 ºС 40 ºС 

1.0814 0.000010 0.169 0.201 0.266 0.291 0.286 

1.6221 0.000015 0.228 0.232 0.234 0.261 0.266 

2.1628 0.000020 0.307 0.313 0.322 0.297 0.298 

2.7035 0.000025 0.404 0.404 0.412 0.407 0.407 

3.0279 0.000028 0.431 0.423 0.422 0.413 0.423 

3.2442 0.000030 0.468 0.458 0.460 0.455 0.458 

3.7849 0.000035 0.530 0.532 0.520 0.515 0.514 

4.3256 0.000040 0.584 0.590 0.575 0.580 0.582 

4.8663 0.000045 0.657 0.656 0.642 0.634 0.628 

5.4070 0.000050 0.725 0.734 0.711 0.708 0.702 

A
N

 –
 M

e
 

 

Conc.amine 

μg/ml 

 

 

Conc.amine 

[M] 

Abs. at λmax = 402.50 nm  

20 ºС 

 

25 ºС 30 ºС 35 ºС 40 ºС 

1.0814 0.000010 0.162 0.168 0.163 0.180 0.170 

1.6221 0.000015 0.238 0.236 0.239 0.245 0.421 

2.1628 0.000020 0.329 0.321 0.320 0.319 0.313 

2.7035 0.000025 0.412 0.416 0.411 0.415 0.411 

3.0279 0.000028 0.465 0.456 0.475 0.468 0.487 



3.2442 0.000030 0.509 0.501 0.515 0.508 0.522 

3.7849 0.000035 0.594 0.589 0.587 0.596 0.621 

4.3256 0.000040 0.658 0.654 0.637 0.631 0.649 

4.8663 0.000045 0.728 0.713 0.720 0.721 0.712 

5.4070 0.000050 0.792 0.776 0.775 0.762 0.762 
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Fig. (3-10): Job's plots of the [2AMP-DCNP] PT complex in different solvents at room 

temperature . 
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Fig. (3-11):  Spectrophotometric  titration plots of the [2AMP-DCNP] PT complex in 

different solvents at room temperature . 
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(Habeeb, M. M. and Al-ghanmi, R. M. 2010)
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Table (3-5): Minimum-maximum absorbances data at room temperature of the [2AMP-

DCNP ]PT complex in different solvents.       

                                  

Solvent Λmax
 Camine Amin Amax Acomplex 

KCTx10³    

(L.mol-¹) 

Average           

KCTx10³    

(L.mol-¹) 

C
H

3
C

N
 4

2
3
.0

0
 n

m
 

0.00015  

 

 

0.184 

 

 

 

 

0.593 

0.251 1.31  

 

 

6.79 

0.00020 0.307 2.15 

0.00025 0.361 3.05 

0.00028 0.389 3.59 

0.00030 0.414 4.28 

0.00035 0.471 6.72 

0.00040 0.523 12.11 

0.00045 0.554 21.08 

C
H

3
O

H
 3

9
5
.5

0
 n

m
 

0.00015  

 

 

0.172 

 

 

 

0.717 

0.237 0.90  

 

 

5.17 

0.00020 0.303 1.58 

0.00025 0.386 2.59 

0.00028 0.424 3.07 

0.00030 0.464 3.85 

0.00035 0.524 5.21 

0.00040 0.599 9.05 

0.00045 0.647 15.08 

A
N

 –
 M

e
 4

0
2
.5

0
 n

m
 

0.00015  

 

 

0.216 

 

 

 

0.879 

0.299 0.95  

 

 

5.32 

0.00020 0.388 1.75 

0.00025 0.489 2.80 

0.00028 0.529 3.19 

0.00030 0.572 3.87 

0.00035 0.641 5.10 

0.00040 0.731 8.70 

0.00045 0.799 16.19 

 

 
 



3116[2AMP- 

DCNP]

 

(Rathone, 

Lindeman and Kochi 1997)

= 0.0958 [max ∆ν1/2 / νmax]
1/2

   → (1) 

 
 



  = ∆ν1/2 

maxλmax

= νmaxλmax
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Table (3-6) : Molar extinction Coefficient ,wave number and dipole moment of the [2AMP-

DCNP ]PT complex in different solvents.                                        
 

Solvent max×10
3
 

L.mol
-1

.cm
-1

 

νmax×10
2
 

cm
-1

 

µ 

(Debye) 

CH3CN 

 

9.89 236 37.88 

CH3OH 

 

14.5 253 34.70 

AN - Me 15.8 248 40.30 



 

 

31172AMP

DCNP

(Na
+
 , K

+
 , Mg

+2
 , Al

+3
)
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37

314



 

Table (3-7): Effect of interfering cations on the absorbance of the [2AMP-DCNP] PT 

complex in different solvents at room temperature. 

 

Solvent Vol. (ml) of 

cation* 

Abs. 

Na
+
 K

+
 Mg

+2
 Al

+3
 

C
H

3
C

N
 

 

4
2
3
.0

0
 n

m
 

0.00 1.771 1.744 1.771 1.852 

0.05 1.803 1.790 1.724 1.771 

0.10 1.790 1.787 1.750 1.744 

0.20 1.790 1.820 1.729 1.799 

0.30 1.830 1.852 1.732 1.827 

0.40 1.803 1.860 1.747 1.845 

0.50 1.849 1.913 1.744 1.841 

0.60 1.856 1.872 1.834 1.860 

0.70 1.875 1.875 1.735 1.838 

0.80 1.872 1.900 1.744 1.852 

0.90 1.904 1.922 1.759 1.852 

1.00 1.904 1.922 1.759 1.864 

C
H

3
0
H

 3
9
5
.5

0
 n

m
 

0.00 2.370 2.370 2.189 2.370 

0.05 2.358 2.382 2.107 2.358 

0.10 2.358 2.358 2.101 2.323 

0.20 2.370 2.358 2.107 2.214 

0.30 2.358 2.358 2.094 2.033 

0.40 2.358 2.370 2.135 1.521 

0.50 2.358 2.370 2.135 0.855 

0.60 2.370 2.358 2.189 0.493 

0.70 2.370 2.395 2.121 0.538 

0.80 2.382 2.370 2.181 0.359 

0.90 2.370 2.382 2.214 0.164 

1.00 2.382 2.395 2.241 0.013 

A
N

 –
 M

e
 4

0
2
.5

0
 n

m
 

0.00 2.533 2.683 2.591 2.591 

0.05 2.533 2.552 2.533 2.659 

0.10 2.515 2.533 2.498 2.635 

0.20 2.533 2.533 2.515 2.533 

0.30 2.533 2.533 2.515 2.280 

0.40 2.515 2.709 2.498 2.114 

0.50 2.515 2.709 2.515 1.917 



0.60 2.552 2.709 2.552 1.686 

0.70 2.533 2.709 2.515 1.444 

0.80 2.552 2.709 2.552 1.150 

0.90 2.533 2.709 2.533 0.827 

1.00 2.552 2.709 2.533 0.505 

 

*Stocke solution of cations is 1x10
-2

 M 
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Fig. (3-12): Effect of interfering cations on the absorbance of the [2AMP-DCNP] PT 

complex in different solvents at room temperature. 
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Fig. (3-13): Beer's law plots of the [2AMP-

DCNP] PT complex in different solvents at 

room temperature . 

Table (3-8): Quantitative parameters of 

the [2AMP-DCNP] PT complex in different 

solvents. 

Parameter CH3CN CH3OH AN – Me 

Beer's law limits, μg mL
-1 1.08-8.11 

0.54-8.11 

 

1.08-8.11 

 

Limit of detection, μg mL
-1 0.90 0.40 0.62 

Limit of quantification, μg mL
-1 3.00 1.33 2.07 

Regression equation Y=0.0978x+0.1087 Y=0.1399x+0.033 Y=0.1594x+0.0449 

Intercept, a 0.1087 0.033 0.0449 

Slope, b 0.0978 0.1399 0.1594 

Confidence interval of intercept, α 0.10870.0183 0.0330.0101 0.04490.0206 

Confidence interval of slope, β 0.09780.0036 0.13990.0021 0.15940.004 

Correlation coefficient, R
2
 0.9841 0.9972 0.9923 

Molar absorptivity,L mol
-1

 cm
-1

 10581.1 15127.86 17240.88 

C2AMP ( g ml 
-1

)
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3119
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2AMP39

SDRSD

(μ)      ±
  

  
(μ)

111٪   )

Table (3-9): Precision and accuracy, from Beer's law in different solvents. 

 

Solvent 

Amount 

taken  

μg mL
-1

 

Amount 

found 

μg mL
-1

 

Rec.%    SD RSD        ± 
  

  
 Confidence 

limits 

C
H

3
O

H
 

 

1.30 

 

1.29 

 

99.23 

99.7 1.68 1.69 0.3 ±4.17 99.7±4.17  

4.11 

 

4.04 

 

98.30 

 

5.08 

 

5.16 

 

101.57 

A
N

 –
 M

e
 

2.21 2.19 99.1 

99.75 0.99 0.99 0.25 ±2.46 99.75±2.46 
4.48 4.52 100.89 

6.66 6.61 99.25 

t = 4.303 for n = 3 at 95% confidence level 

SD = standard deviation                                                      RSD = relative standard deviation 



 


