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ABSTRACT

Using arsenazo-lll as chromogenic reagent, a sp@ttotometric method for the determination of nickels
developed. The maximum absorption wavelength é&ehimomplex is 610 nm. Beer's law is conformed dler
range of 0.2 ~ 4.0 g / mL for nickel. The apparent molar absorptiarefficient of method igss0 nm= 1.76 x 1¢
L-mol*-cm" and detection limit is 0.098g / mL. The present method has been already apfili¢he determination
of nickel in tea and method recovery is betweed%9.~ 100.1%.
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INTRODUCTION

Nickel is a relatively abundant element in the l@artrust. It is also one of the 14 microamouninelets that the
human body must need. It is involved the metaboligncertain enzymes in the body, stimulates henwésis

function, promotes the regeneration of red blodts @d can treat anemia and liver cirrhosis. & aauffer action
on asthma, cardiac and pulmonary dysfunction arthqmary heart disease and plays a certain role amtain

physiological function. However, in the human bdbg absorbing too high nickel will hurt the myodard, lung,

liver and kidney, and even results in carcinogg¢hjc Humans can absorb nickel by drinking tea watenks etc,
therefore, it has an important practical signifioano study and establish a method for the detextioim of nickel in
tea samples.

Although the research discussions have been reportessome spectrophotometric methods for the détetion of
nickel, such as 2, 2-bi-3,3'-disulphodiazoaminoazenzenylpropane [2]p-nitrodiazoaminoazabenzene [3], the
selectivity of these methods are still not ideall @aanew method for the determination of nickell stdeds to be
established. Arsenazo-lll (abbreviated as ASA-llknown as 2,7-bis(2-arsenophenylazo)-1,8-dihydroxy
naphthalene-3,6-disulfonic acid) as a chromogeeagent of spectrophotometric analysis has been faseithe
determination of rare earths [4], calcium [5], giat[6]. To the best of our knowledge, no studyorémn the
spectrophotometric determination of nickel in teaéen. In this paper, ASAF is used as chromogenic agent and
a chromogenic reaction of the reagent with nicKeig¢l studied and successfully used for the deteation of nickel

in tea with satisfactory results. This method tesadvantages of low instrument cost and simpleatios.

EXPERIMENTAL SECTION

Reagents and apparatus

All reagents used in the experiment were of anadfdieagent grade and the water was distilled. Sktbek standard
solution of nickel, 1 mg / mL, was prepared by digsg 0.4784 g of NiSQ 7H,0 (Chinese Pharmaceutical Group,
China) in an appropriate amount of water contai@mgL of H,SO, (1 + 1, V/V, (Chinese Pharmaceutical Group,
China) and then diluted to100 mL with wafne working standard solution of nickel(ll), 10 {uaL, was prepared
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by appropriate dilution of the standard solutiorihwivater. A 1 g/L arsenazo-lll (ASA-HI Shanghai Research
Institute of Reagent, China) solution was preparedvater. pH = 5.5 acetic acid - sodium acetateir{€e
Pharmaceutical Group, China) buffer solution wasduer control of the reaction acidity.

A 722S spectrophotometer (Shanghai Linggunag TeclenCo., Ltd., China) equipped with 1.0 cm cell wasd
for measuring the absorbance.

Recommended procedure

An appropriate amount of Ni(ll) working solutiono(fthe conditional experiments, 1&) was transferred into a
10-mL calibrated flask, and 2.0 mL of arsenazosblution, 1.5 mL of buffer solution were consecetjadded.
Water was used to dilute to the mark. After 2 ntive, absorbance of the colored solution was measatréd0 nm
against a reagent blank using 1 cm cells.

RESULTS AND DISCUSSION

Absorption spectra

Arsenazo-lll can form a violet complex with nick@l) in pH 6.0 HAc-NaAc medium. The maximum absaopt
wavelength of the reagent blank against water 848tnm, while the complex against reagent blarkrhaximum
absorbance at 610 nm (Fig.1). Therefore, the measmts of the complex were carried out at 610 nm.
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Fig. 1: Absorption spectra
(a) Reagentblank (against waten; (b) complex (against reagent blank; [Ni%]=2.6 x 1 mol /L; pH=5.5

Optimum determination conditions

The results of acidity effect indicated that a maxin absorbance could be obtained under the condifipH 5.0
— 6.0. Outside the range, the absorbance was I@kkb.5 was chosen. When the amount of buffer esluvas
1.0 — 2.0 mL, the absorbance was a maximum. Ire¥periment, 1.5nL HAc-NaAc buffer solution was chosen as
the reaction medium.

For the determination of 1.bg/mL of nickel (Il), the addition of 1.8 — 2.2 mlf & g/L ASA-IlIl chromogenic
solution produced a maximum absorbance. Outsiderdhge, the absorbance was lower. For all subs¢quen
determinations, 2.0 mL of 1 g/L ASA-Ill solution wadded.

System properties

Stability and composition of complex

After arsenazo-Ill and nickel (II) was mixed, a &lopomplex immediately formed. In this study deteration of
absorbance was made after various solutions wededafbr 2 min. The complex produced can be stadnle fh.
Molar ratio method and equal molar continuous vemamethod were respectively employed to deterntivee
composition ratio of complex to be Nill ): chromogenic reagentl : 3.

Working curve

The experimental results showed that between aerah§.2 ~ 4.0 ug / mL of Ni(ll) and the absorbance a good
linear relationship is presented and its regresseration is A= 0.0413 C(ug/mL) + 0.0061 with a correlation
coefficient of 0.9995. At 610 nmthe apparent molar absorptivity of method #s1.76 x 1L - mol* - cm'. For
eleven parallel determinations of 1§ / mL Ni(Il'), the relative standard deviation of method wadsutated to be
1.11%. The detection limit of method was calculatede 0.13ug / mL according to 3S / K methodS is the
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standard deviation of eleven blank experimeritsis the slope of working curve.

Effect of co-existing substances
The selectivity of the method was tested by stuglyire effect of various ions on the determinatiéa.é pg/mL of
Ni**. The tolerance limits were taken for a maximunoeaf +5% . The interference effect of the tested ions are as
follows(weight ratio) PQ,> (50), AI**. I' (10), CUW¥(5), C&*. Mg®'(2), Zn?*. W(VI) (0.6), Mo(VI) (0.5),
Ag'. Ce(IV). Cr(Vl). F. CHsCOO (0.4), SiO# (0.2), F&*. Cd*. B(I) . Y*. Ti*. zr**. CI'. Br
(0.1, Mn?*, MnOy (0.05), Cd™*. F€** (0.0D), ascorbic acid, ammonium tartrate, hydroxylaminerbgtloride,
oxalic acid (20). Compared with the literature 8, the allowed amounts of ascorbic acid, ammontartrate,
hydroxylamine hydrochloride, oxalic acid are larger

Sample analysis

10 g of tae leaf was accurately weighed, desiccatath oven at 110 for 2 h, placed in a muffle oven at 500
for ashing for 2 h, and then taken out to be cadledthe tea leaf ash, 5 mL of concentrated nddidd was added
and heated on an electric cooker until it was cetefy dissolved. The contents was evaporated to dryaess,
then dissolved in water and transferred to a 25wiumetric flask and diluted to the mark with wat2i0 mL of
the solution was taken and nickel content was detexd according to the general procedure. Meanwattemic
absorption spectrometry was used for contrast @xeet and recovery experiment was done. The detehi
results are seen in Table 1.

Table 1 Analytical results of samples

Found Relative standard Atomic absorption
Sample (n=11) deviation Added (ng/ g) R?cg\//zr)e d Reg)z;/ery contrast spectrometry
(ug/ Q) (%) . (ug/g)
No.1 30.33 1.9 2.000 2.002 100.1 30.33
No.2 11.11 1.3 2.000 1.994 99.7 11.10
CONCLUSION

In this paper, optimum experimental conditions the spectrophotometric determination of nickle héesn
developed with arsenazo-IIl as chromogenic aglatjihear range of method for determining nickl®@.B ~ 4.0u g

/ mL and the apparent molar absorption coefficieftg;g ym= 1.76 x 16 L » mol* « cm™. It has been satisfactorily
applied to the determination of nickel in teas.
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