Asnmsnmsadninswasdinsunistanziudsaialavoadlagnvisingas 1is
€ @ A I

Tasloostdustatone

Spectrometric method for the determination of cobalt(ll) concentration using

nitroso-R salt as reagent

a 1 o a2 A ¢ A 3*
WIAITY AR, Q‘Y]U R1Y, LEUY LAJDLUAT

Nongkran Duangsin,1 Uthai Sakee,2 Senee Kruanetr3

Unanaga
Ae A oo PN A o ) a & a o A &
Tusuddahlainauwanainasidninsuas dnsunsiensinidsuimlaveadlaslsinde bulaslaais
(disodium-1-nitroso-2-napthaol-3,6-disulphonate) LJu3tataud lagifnisazandunisiiadfisenszning
> C = ] 04 a a U = A
lavaad(inunde lasloanslusmsacarstininasienyinny 6.5  ienduasUsenauiBitousuns T4
mmm@@nﬁmma"lé’[uzhuﬁ&ﬁa Tag'ldvinnsnianeimanzansadnisiiatdussUsenauiFadan 5
d' s 6 tZ L2 A 6 1 U
ANNENARLIIFA aTazauidines ANV VT UV BIRNTAzAULINA I lasloans Tr9anuwauwasIln
AT ﬁﬂﬁhﬁ’m‘hq@hmimwaaui‘@LLa:ﬂ%mm@‘hq@lumsm’mfﬂ WRTTRUAZNNTIENALAK WUIN
sasznouiBsfauveslavaad (1) -indalulasloens ganfuussgagananueiadu 408 wiluwas o

u U
[ A =

naanasguegluginududu 0.005-7.0 Gadniudediny SsunisnanasiBaduyiiny y=0.0544x-

v
addaad o

0.0023 enawlszBEnSamaunut () iy 0.995 'Jﬁuum@mﬁm‘ﬁq@maamam’mi‘@ (3SD) LLazaﬁmmﬁﬁq@
Asnansaanaiadesinmld (10SD) Wiy 1.33x10° uay 4.45x10° JaAnsudedas MUEEL ANUENITO
TumImuduazyidndsinnmesas 11 a3 nanudutuaslavaad 3 anuda (0.005, 3.0 uaz 7.0
Jaansudafny) IetenanusnanTolsmImusriniutasss 264, 025 uar 0.078 @WSIOU LA
anuaansalsmavidrniuesas 423, 029 uaz 0.131 enusau '“J%f':mminﬁﬂﬂﬂi:qﬂﬁlﬂums

a a L= ] gj & v v v Q/ 1 )
SnzdrUSuimlavaadlualatngmin ﬁmslmmsaUa:ﬂ'rivl,@ﬂauﬁuagluma 92.40 99 97.80

arda: lavesd indelulasloand suwnlnslnlawas

Abstract

In this study, a spectrometric method for determination of cobalt(ll) concentration using nitroso-R salt
(disodium-1-nitroso-2-napthaol-3,6-disulphonate) as reagent is proposed. The procedure is to form the red
complex by the reaction between cobalt(ll) and nitroso-R salt in buffer pH 6.5. This complex absorbs the light

at the visible region.
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The optimum parameters to form the stable complex such as the maximum absorption wave length, buffer
solution, the concentration of nitroso-R salt, the linear range, the detection limit (3SD), the quantitation limit
(10SD) and the percentage recovery were investigated. The results showed the maximum absorption
wavelength of cobalt(ll)- nitroso-R salt complex at 408 nm. The calibration graph of cobalt(ll) was linear in the
range of 0.005-7.0 mg L'1 with a regression equation of y = 0.0544x - 0.0023 and a correlation
coefficient (rz) of 0.9995. The detection limit (3SD) and the quantitation limit (10SD) were 'I.33><10_3 and
4.45x10° mg L respectively. The repeatability and reproducibility are reported as a percentage of the relative
standard deviation calculated from 11 identical measurements of three concentrations (0.005, 3.0 and 7.0 mg
L>1) were 2.64%, 0.25% and 0.078% respectively for repeatability and 4.23%, 0.29% and 0.131% respectively
for reproducibility. The method was satisfactorily applied for determine of cobalt(ll) concentration in water

samples to obtain the percentage recovery in range of 92.40 to 97.80.
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Figure 1 The complexation reaction between

cobalt(Il) and nitroso-R salt.
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Figure 2 Absorbance spectra of nitroso-R salt

(0.2%w/v), Co(ll) and Co(ll)-nitroso-R salt complex.
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Figure 3 Effect of stability of Co(ll)-nitroso-R salt

complex.
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Figure 4 The effect of pH (3.0-10.0) on the
absorbance at wavelength 408 nm of Co(ll)-nitroso-

R salt complex.
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Figure 5 Effect of concentration of nitroso-R salt on

the absorbance of Co(ll)-nitroso-R salt complex.

Table 1 The studied parameters and their optimum
conditions of UV-Vis spectrophotometric method for

determination of cobalt(ll).

Parameters Studied Optimum
range value

Wavelength (nm) 200-800 408

pH 3-10 6.5

Concentration of
0.001-0.5 0.2
nitroso-R salt (%w/v)
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Figure 6 The linear range for cobalt(ll)

determination.
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Table 2 The concentration of cobalt(ll) found in water
samples analysed by the proposed spectrometry

compared to the standard method.

Concentration of Co(ll)
(mg/L), (n = 3)
Samples Spectrometry AAS
Found Found
Detected (Add C02+ Detected (Add
mgl) | 5mgL) | (man) Co™ 5
mg/L)
Pond (RN ND 4.62 ND 4.88
building)
Pond ND 4.76 ND 4.79
(Ajahn’s
condos)
Chee river ND 4.89 ND 4.92
Wastewate ND 4.65 ND 4.89
treatment
pond
Pond ND 4.67 ND 4.73
(Science
building)

*ND = Not detected
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