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من  التانكض دراسة استخلاص حام

ايون  وتطبيقاته في ازالة قشور الرمان

 من المياه الصناعية  (III)الكروم
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(III)1000

10000.51244 

gmCrCl3.6H2O5

100 100

20

 -1

 100

1

190)400

26521

[18,19]

1

N0 Solvent 
Maxλ

NM
ABS Note 

1 Water 265 1.81 Sluble 

2 Methanol 265 1.83 

3 Ethanol 265 1.83 

4 Methanol:Water(1:1) 267 2.23 

5 Ethanol:Water(1:1) 265 1.76 

-2

2

70:30

6.3161 
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2

No 
Mobile 
phase 

Ratio% TR(MIN) Ḱ AS Note 

1 
Me-OH 

H2o
30:70 6.316 1.196 1.973 Sharp 

2 = 70:30 6.345 0.904 1.115
Sharp 
peak 

3 = 60:40 2.754 0.226 0.326 
Sharp 
peak 

4 = 40:60 3.128 0.088 1.973 
Sharp 
peak 

1H2O:Me-OH60-40

-3

1

 (320

500
1

1
265[20,21]

3

2

3

NO 
Mobil 
Phase 

PH TR(MIN) Ḱ ASY Note 

1
Me-OH: H2O

K2HPO2
8.5 2.754 1.754 0.326 

Sharp 
Peak 

2 Me.OH:H2O 7-7.5 9.211 5.348 1.437 
Sharp 
Peak 

3 Me-OH:H2O 
KH2PO4 

4 TR(Min) 0.856 1.572 Tow peak 
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2H2O:Me-OH60-40

-4

5-3

2530

4

NO Temiperature TR(Min) Ḱ AS 

1 40 6.464 0.244 0.701 

2 
30 

Rome.Temp 
4.268 3.268 1.08 

3 50 6.485 0:241 1.776 

3
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-5

0.252.0 
1

5

5

Note 
Pressure 

PA 
AS ḰTR(Min)

Flowrate 

mL.Min
-

1

NO 

Sharp 
peak 

4.5 1.052 1.07177.717 0.25 1 

Sharp 
peak

50.225 5.30 6.350 0.75 2 

Sharp 
peak

7.0 1.437 5.348 6.348 1.0 3 

Sharp 
peak

1.5 1.973 2.128 3.128 1.5 4 

Sharp 
peak

17.0 0.523 2.183 3.183 2.0 5 

51.0
1-

[22]

41

6
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6

ODS C18 (250MM ×4.6MM)I.D. 
5mm Particle size 

Column 1- 

265 Wavelength(nm) 2- 

Methanol-deionized water Mobile phase 3- 

Room tempereatureTemperature 4- 

1.0 ml-min
-1 

Flow rate 5- 

Methanol :Deionized Water(30:70) 
7≈

PH 6- 

5

[23]

5

(6)

6
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0.2-0.005
1

20 

7

0.2-0.005
1

7

7

No. Conc.ppm 
Found Conc. 

ppm 
Peak Area 

Found Peak 
Area 

Recovery % RSD % 
Everage 
RSD% 

1 0.005 0.00489 392189 382178 97.80 2.549 

1.28 

2 0.006 0.00590 451592 440582 98.30 2.214 

3 0.020 0.19400 1890794 1620372 97.00 0.529 

4 0.040 0.03900 3276450 3188372 97.50 2.922 

5 0.090 0.0890 7862521 772372 98.80 0.127 

6 0.100 0.0980 8212509 7908872 98.00 1.218 

7 0.150 0.1480 12315763 11908370 98.67 0.081 

8 0.200 0.1980 16425011 15668320 99.50 0.609 
 

(Xi _ X¯)
2 

(Xi _ X¯)
 

Area 
No. 
 

6.34*10
13 

-7961165 392189 1 

6.25 *10
13 

-790762 451592 2 

9.18*10
13 

-6462560 1890794 3 

2.58*10
13

 -5076904 3276450 4 

2.41*10
11

 -490833 7862521 5 

1.98*10
10

 -140845 8212509 6 

1.6*10
13

 3962409 12315763 7 

6.5*10
13

 8071657 164250118 

Xi -X
¯
)
2
=2.745*10

14Ʃ  
Mean 

(X
¯
)=8353353.625 

 

 
S=6813851  

LOD*=0.26   
LOQ**=0.85   

(8)0.261

0.85
1
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Relative Error

RSD 0.2-0.005
1

7

[24]8

Linear Relation Ship

7

9

Data Parameter 

0.005_0.2 Linearity Range (mg.ml-1) 

8×10
7 

Slop

68372 Intercept

0.9991 Determination Coefficient((R
2
)) 

0.9995 Correlation Coefficient (r) 

Electronic Spectra

(Tannic Acid)

8

281

n - π(C=O)213
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π - π(Cr-TA)

8(d-d)

d 

 (max Cr-TA= 601)

[25,26]

(8)

(9)(Cr-TA)

(III)

Volume of Reagent

(10)

3.0

1*10
-3

(Cr(III))

10.00
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[27] 

10Cr-TA

Effect of pH

(11)Cr(III)

(Tannic acid)6 – 8 pH

(7)pH=

hg]hgm hgphlqdm

[27] 

11Cr-TA
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s.
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Effect Order of Addition 

Cr(III)

[27]

(10)

10

586      

 
0.126 M + L + pH 1 

0.103 L + M + pH 2 

Construction of Calibration Curve 

12Cr

Tannic acidCr(III)

2-18

601R=0.9993)0.0085

0.3*10
4
 

11
Sandells Sensitivity0.0049

2

CrTannic 

Acid

Cr

12
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-7-3 Mole ratio of complex

(Molar Ratio method)

10
-4

* 2 10
-

4
*4-0.25(A)

(max)

[28](13)

(Cr-TA)31

13(Cr-TA) 

Calcutation of Dissociation Degree And Stability Constant of 
Complex

Cr

0.024010
4
*5.949

22

11Cr

Cr

11

Vol.of 
Cr 

Absorbance at λmax   nm K(Average) 
(L.mol

-2
) Am As Α K(L.mol

-1
) 

0.6 1.245 0.936 0.248 6.065*10
4 

5.949*10
4
 0.8 2.512 1.974 0.214 8.543*10

4
 

1ml 3.612 2.445 0.323 3.240*10
4
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18-2.00

Cr(III)

R.S.D%12

12

Conc 
µg.ml

-1 
Absorbance Mean 

Abs. 
RSD% Found Recovery 

 

R1 R2 R3 Erel

2 0.219 0.224 0.223 0.220 1.203 1.975 98.75 1.25 

4 0.375 0.379 0.377 0.377 1.196 3.962 99.05 0.95 

6 0.495 0.499 0.560 0.498 0.531 5.890 98.17 1.83 

8 0.640 0.641 0.648 0.643 0.678 7.795 97.43 2.56 

10 0.761 0.769 0.768 0.766 0.569 9.875 98.75 1.25 

12 0.913 0.913 0.908 0.910 0.291 11.915 99.25 0.71 

14 1.065 1.069 1.076 1.068 0.248 13.692 97.80 2.2 

16 1.200 1.205 1.205 1.202 0.220 15.680 98.00 2 

18 1.359 1.357 1.352 1.356 0.266 17.270 97.60 4.1 

Tannic Acid

Tannic acid

cm
-1

3372-3376

VibrationStretchingO-H[29,30]

cm
-1

 

3600-3500

OH

I.R 1730-1705 cm
-1

 

C=O

cm
-1

1612(Arom-C-O-)

1452CH2 

(Arom-CH2-OH)

(14)cm
-1
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3420O-H

0-H

cm-148H-bonded
 
[31] 

OH C=O1700

TA[32]

cm
-1

1300-100

[33,34]

14

15
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Molar Conductivity

10
-3 

M[35,36] 

(DMF)

[37]

 1:3 Cr(III)

13 

13(ohm
-1

.cm
2
.mol

-1
)

25C(10
-3

 M)

m (DMF)  

m (Ethanol)

Cr-TA Cr(C76H52O46)3 216 119 3:1 
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Analytical Stady for Extraction Process from Tannic acid 

and its Application for chromium ion (III) removal from 

industrial water.

Abstract 
The research included study of extraction natural compounds (tannic acid) 

from pomegranates which used as the most important material in water pollution 
treatment with heavy metals by using high performance liquid chromatographic method. 
In addition to spectroscopic methods such as (UV-Vis, FT-IR) to estimated complexes 
formed between metal ions with tannic acid. The analysis was achieved by C18  column 
(250 mm x 4.6 mm i.d., 5µm particle size) with UV. Detection at wave length 265 nm. 
And the retention time 6.348 min, RSD better than ±1.28 % , Recovery 98.2%, with  
LOD and LOQ (0.26 ppm, 0.85 ppm) respectively. The research includes the reaction 
between the tannic acid (ragent) with Cr(III) metal ion for complex formation. At wave 
length 601 and the wave length for tannic acid was 281 nm. Also study of the optimum 
conditions for the reaction ion of this metal ion with the reagent such as the volume of 
reagent solution, order of addition and effectives of pH. Study of stability of complex 
the calibration curve of complex the calibration curve of complex in the range (2-8) 
ppm with a correlation coefficient r=0.9991, molar absorptivity Ԑ= 0.3*10

4
 L.mol

-1
.cm

-

1
. And sandell sensitivity was 0.0146 µg. cm

-2
.                                                                                                           

          The stoichiometry of the formed complexes between metals and tannic acid was 
investigated by mole ratio method, the ratio (M:L) was (3:1) at pH = 7. The stability 
constant (Kst) for complex 5.949*10

4
 L2.mol

-2
, Precition and accuracy of the analytical 

procedure was showed for (TA-Cr)complex and that RSD%(0.62), and Erel% (1.86) for 
concentration (2 -8) ppm. The physical properties of precipitants was studied through 
the establishment of melting point, solubility and molar conductivity as well as the 
measurement of FT-IR, with the suggestion of structural formula of the formed 
complexes with the reagent (tannic acid).                              
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