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ABSTRACT

In the present research, a spectrophotometric method is suggested as an alternative to
the gravimetric method used to find mishraq alum purity. The method is based on the
complex formation between aluminium ion and either Chrome Azurol S (CAS) or
Eriochrome cyanine R (ECR) to give colored products suitable for the determination of
aluminium. The same reaction has been applied to the determination of fluoride in tablet,
depending on the bleaching effect of fluoride on the formed aluminium colored complex.
Statistical comparison of method has given satisfactory results.

Keywords: Spectrophotometry ; Alum; Eriochrome cyanine ; Chrome Azurol S ;
Flouride Assay.
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(1)
. ECR CAS 'l
Absorbance of different amounts of aluminum sulfate /Reagent
Time ECR' CAS’
(min) 10 pgAlum 30 pg Alum 10 png Alum 30 ug Alum
0 0.032 0.116 0.036 0.118
S 0.032 0.117 0.036 0.118
10 0.033 0.117 0.036 0.118
15 0.032 0.117 0.036 0.118
20 0.032 0.117 0.036 0.118
25 0.032 0.117 0.036 0.118
30 0.032 0.117 0.036 0.118

Alum =Aluminum sulfate
l: at A max 535nm ,2: at A max 610 nm

CAS 610 ECR 535
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2
Absorbance of different amounts of aluminum sulfate /Reagent
Time ECR' CAS’

(min) 10 pgAlum 30 pug Alum 10 pg Alum 30 pg Alum

0 0.030 0.116 0.034 0.117

5 0.030 0.117 0.034 0.117

10 0.031 0.117 0.034 0.117

15 0.030 0.117 0.034 0.117

20 0.030 0.117 0.034 0.117

25 0.031 0.117 0.034 0.117

30 0.030 0.117 0.034 0.117

l:at A max 535nm,2 : at Amax 610 nm

CAS
. ECR
3 0.5
ECR CAS /10
ECR 535 CAS 610

16)
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. ECR CAS

( ) 3
Absorbance /Sample
ml of Alum Mishraq alum Standard

10ppm ECR CAS ECR CAS

0.5 0.016 0.016 0.016 0.017

1 0.032 0.034 0.034 0.036

1.5 0.048 0.051 0.051 0.054

2 0.070 0.072 0.072 0.074

2.5 0.094 0.096 0.096 0.098

3 0.116 0.116 0.116 0.118

3
ECR CAS
/ 10 3 0.5 )
CAS N ) (
2 @
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< 0.02
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 01 02 03 04 05 06 07
Concentration(ppm)




0.14 - y = 0.191x
R2 = 0.9950
0.12 -
0.1 1
0.08 -
g 0.06 -
g 0.04 -
2 0.02-
0 T T T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Concentrration(ppm)
2
. ( Christian, 2004)
)
) @ (
Conc.ppm Abs.of Aluminium using
CAS Recovery,*% | RSD,%**
Unknown Standard
0.1 0.016 0.016 100 24
04 0.072 0.074 97.3 0.5
0.6 0.116 0.118 98.3 0.3

*Average of five determinations
Average of recovery % =98.5
**Average RSD%=1.1
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:5
* 0, (1]
Determination No ALOz** Recovery,*% RS].)’. &
Accuracy Precision
1 16.3 94.8 0.9
2 16.3 94.8 0.9
3 16.3 94.8 0.9
4 16.4 95.03 1.2
5 16.5 95.9 1.2
*Average of five determinations
Average of recovery % = 98.12
**Average RSD%=1.00
(5 )
t
%95 (Christian, 2004) t ( ) 1.73
2.306
(2007 )

(Dixon ,1970 ; Einaga ,1981) CAS

Al-CAS + xF  — Al-Fx+CAS
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6
6
Time, min . 0.0 10 20 30 40 50 60
*Abs./1ml of
Sppm of NaF 0.106 | 0.108 | 0.108 | 0.108 | 0.108 | 0.108 | 0.108
present in 25 ml
*at:A max 547nm ; pH=5.96; color of sample is violet
5 90.075 (CAS) 2 /10
0.5
(7
(Al- CAS) 27
mlof | 5 max Absorbance
0.5M Absent Present
H,s0, | (™™ NaF NaF AA™
0.0 545 0.284 0.252 0.032
1.0 547 0.301 0.200 0.1
2.0 547 0.251 0.184 0.067
3.0 547 0.200 0.164 0.036
4.0 547 0.160 0.140 0.02
5.0 547 0.110 0.100 0.01

*A A =F absent — F present
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A A 0.5 1
547 610
(CAS)
.(8)
CAS
ml of 0.075% 0.3 0.5 1.0 2.0 3.0
Absorbance | 0.048 | 0.059 | 0.108 | 0201 | 0.158 | 0.098
CAS 2 8
2
25
9 547
ml of
NaF(soomy | 00 | 05 | 10 | 15 | 20 | 25 | 30 | 50
Absorbance | 0.210 | 0.200 | 0.184 | 0.174 | 0.165 | 0.150 | 0.140 | 0.101
5 5 0
9 /
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( ) 3)
/
0.25 -
02 3 y=-0.111x + 0.208
R?=0.996
g 0.15
g o1
0.05
0 : :
0 0.2 0.4 0.6 0.8 1.2
Concentration,NaF(ppm)
:3
. 10 (Sinaflor
:10
ml of Sppm
NaF Absorbance Recovery%o
0.0 0.211 100.4
0.5 0.201 100.5
1.0 0.185 98.9
1.5 0.174 98.8
2.0 0.165 99.3
2.5 0.150 100
3.0 0.138 98.5
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