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ABSTRACT

In pH 6.8 triacid (phosphoric acid, acetic acid, rtw acid)-NaOH buffer medium, nickel (ll) and
m-acetyl-chlorophosphonazo (CPAMA) form:& blue complex. At the maximum absorption waveleafj610 nm,
Beer’s law is obeyed over the range of 0.1 ~ 4@ / mL for nickel content and the apparent molas@ption

coefficient of method is 10 m= 1.13 x 10° L' mol*cm*. This method has been applied to the determinatfon
nickel in kelp.
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INTRODUCTION

Nickel is an essential trace element for human bAdyappropriate amount of nickel can promote tbdys normal
physiological function. Nickel can make coronaryesy contraction and expansion, inhibition of cannartery
blood pressure, therefore, can alleviate myocarldipbxia response. Nickel decreased in liver diseasl anemia,
and nickel was increased in cerebrovascular disezge myocardial infarction and other diseasés Ifi the

surrounding environment, source of nickel is widach as humans can absorb nickel through the fbaihc
therefore, to study the method for determinationiokel in food has a very important significance.

Spectrophotometric method has the advantages plesioperation, high accuracy, instrument and loalysis cost.
In recent years, in the determination of trace eliékis still studied. Some color systems for tteermination of
nickel have been put forward, 2{[2(5-nitro-pyridylazo)]-1, 8-dihydroxynaphthalene-8-disulfonic acid [2], 2,
2-bi-3,3'- disulphodiazoaminoazo- benzenylpropa&jeahd 4-(6-methoxy-8-quinolylazo) —resorcinol fgve been
used for the discussion of nickel determinationoaiwgenic agent. But these reagents were used for
determination of nickel, the selectivity is stilothideal. Therefore, development of a new method tfe

determination of nickel still has practical sigodnce and valuen-Acetylchlorophosphonazo (CR#\), whose

structure is shown in Figure 1, has been usedesplectrophotometric determination of rare eagimehts [5], iron
[6], protein [7]. To the best of our knowledge, stady on color reaction of CPAmA and?Nis reported. In this
paper color reaction of the reagent with nickel) (B studied, the optimal experimental conditioms the

determination of nickel are established and the@ries of chromogenic system are studied. Theeptamethod
has been successfully applied to the determinatiaomckel in food kelp.
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Fig.1: Structure of CPAMA
EXPERIMENTAL SECTION

Reagents and apparatus

All reagents used in the experiment were of anzdfdieagent grade and the water was distilled tinout the study.
The stock standard solution of nickel, 1 mg / mlaswprepared by dissolving 0.4784 g of NiS,O in an
appropriate amount of water containing 2 mL @88, (1 +1, V/V) and then diluted to100 mL with wat€he
working standard solution of nickel(Il), 10 pug / mlwas prepared by appropriate dilution of the staghdadution
with water. A 0.5 g [* m-acetyl-chlorophosphonazo (CRA) solution was prepared in water. Buffer solut{pii =
6.8): 50 mL of 0.02 mol / L NaOH solution was added t® hiL of three acids (phosphoric acid, acetic aoatic
acid) mixed solution whose concentrations wer®. &t mol/L for each acid.

A 722 spectrophotometer (Shanghai Prism Light Teldgy Corporation, Ltd., China) with 1 cm cells wased for
all absorbance measurements.

General procedure

A definite amount (for conditional experiment: 26) of Ni** was placed in a 10-mL calibrated flasiand 1.5 mL of
CPAMA chromogenic agent solution and 2.0 mL of buffeluson were added. The above solution was diluted
the mark with water. After 10 min, the absorban@esineasured on a spectrophotometer at 644 nm iona cell
against a reagent blank prepared by the same praced

RESULTSAND DISCUSSION

Deter mination wavelength

In pH = 6.8 tree acids-NaOH mediummickel (II) can form a purple blue complex with QRA. Its maximum
absorbance is at 610 nm (Fig. 2), while that of @RAs at 560 nm. In order to obtain maximum sengitjun the
following study 610 nm was selected as the deteatitin wavelength.
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Fig.2: Absorption spectra
(a) Reagent blank (against watep; (b) complex (against reagent blank [Ni?] = 3.41 x 10°mol / L; pH=6.8

Effect of acidity

The experimental results indicated that a maximursoebance could be obtained over the pH 6.4-7.2thén
following experiment, pH 6.8 was chosen. When timant of buffer solution was 1.8-2.3 mL, absorbanes a
maximum. In the experiment, 2.0 mL was selected.
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Effect of CPAmMA amount

The experiments showed that over the range of 0.6+1iL the absorbance gradually raised with increpshe
amount of CPMA. When the amount of CHAA was 1.0 — 2.0 mL, the absorbance was a maximunihé
present experiment 1.5 mL of 0.5 g/L GRA solution was chosen.

Complex composition and its stability
The composition was evaluated by the molar ratithogk and continuous variation method. Both shovired the

molar ratio of Ni(ll) to CPAA is 1: 3.

Under the optimum experimental conditiorfer the determination of 2,09 / mL Nf* the results showed that speed
of the color reaction was very fast at a room temajpee and absorbance of the color reaction codthntly reach
maximum and invariable and the complex formed cbedtable for 2 h at least.

Analytical characteristics

The calibration graph was constructed accordintfpéogeneral procedure under the optimum conditidhe.results

showed that Beer’s was obeyed over the 0.1 —ug.0mL of nickel(ll). Its regression equation waés= 0.1835 C
(png / mL) +0.0023 with a correlation coefficient of 0.9997. The ap#armolar absorptivity was calculated to be

€ 610 nm= 1.13 x 10 L' mol* cm™.

Eleven replicate analyses of a test solution cairtgi3.0png / mL N by the general procedure gave a relative
standard deviation of 1.17 %indicating that the precision of method was good #me reproducibility of the
determination experiments was nice. For eleverra@tations of a blank reagent, the detection limhinethod 3S /

K (S is standard deviation and K is slope of thekivmy curve) obtained was 0.06dy / mL.

Effect of foreign ions

Under the optimum conditions, the effects of vasidareign substances on the determination qfg28i** were

studied. Tolerable levels (5% maximum error) akfgn substances on the determination of nickelaaréllows

(Multiple, W/W): F, CI, Br, CH,COO, SiO*, SO, PQ> (1500} B(Ill), I" (400); Ag*, CdF* (200); Mg?*(50):

Cr(Vl) (5); CU#*, AI**, Fe* Y*, Zr(Iv), Ce(IV), Mo(VI) (4); zZn*, F&*, C&*, Mn?*, Ti(IV), W(VI),MnO,
(2); cd*, SF*, B&", La®* (0.1); ascorbic acid, ammonium tartrate (8)xalic acid (5) . The selectivity of the

method is better than those in the literature [ respect to Cd and Tf".

Sample analysis

50 g of kelp sample was accurately weighed, desdcim an oven at 110 for 4 h. The sample was taken out

carbonized on an electric cooker by heating, ama ghlaced in a muffle oven at 500for ashing for 3 h. The
sample was taken out. After it was cooled, thewaah dissolved by 5 mL of 2 mdL hydrochloric acid. It was

heated on an electric cooker until it was evapadratenear dryness. After a small amount of wates wsed for

dissolution, the contents were diluted to 10-mL. &gpropriate amount of the above-stated solutios taken and

paced in a 10-mL calibrated flask and nickel wagmgined according to the general procedure. Astrae time a

recovery experiment of the sample was made outamdntrast experiment was done with atomic absmrpti
spectrometry. The determined results of nickehsngample are listed in Table 1.

Table 1: Analytical results of samples

Average Relanve; stgndard Added (ng | Recovered | Recovery Atomic absor ption contrast spectrometry
Sample found deviation /9) g/ 9) (%) contrast method (ug/ g)
(n=9,pg/g (%)
No.1 4.23 0.99 5.000 4.997 99.94 4.22
No.2 2.11 1.9 5.000 5.001 100.07 2.13
CONCLUSION

This paper established a new spectrophotometribiadetisingm-acetyl-chlorophosphonazo for the determination
of nickel. Nickel content in the range of 0.1 ~ 4.@ / mL obeys Beer's law and the apparent molaorakisn
coefficient of method isgionm= 1.13 x 10 L' mol*cm™.This method has been successfully applied to the
determination of nickel in kelp. The operation afthiod is simple, fast.
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