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Fig. 1 Schematic diagram of QTA-AAS with gas-phase sample introduction system

a: sample solution, b: nitric acid solution, c¢: hydroxylamine hydrochloride solution, d: NaBH;
solution, e: peristaltic pump, f: mixing joint, g: argon gas, h: flow meter, i: reaction chamber,
j: reaction coil, k: water bath, 1: gasliquid separator, m: waste, n: electrical heater, o: quartz
tube, p: exhaust
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Table 1 Optimized operating conditions for the determination of zinc with
solution nebulization and gas-phase sample introduction

Gas-phase

Solution
o sample
nebulization . .
introduction
Optimum conditions for QTA-AAS
Wavelength/nm 213.86 213.86
Hollow cathode 1 amp current/mA 6 6
Spectral band width/nm 0.5 0.1
Background correction Deuterium Deuterium
Argon flow rate/L min o — 0.25
CoHs flow rate/L min ' 0.8 —
Observation height/mm 6.2 ——
Gas-phase sample introduction
NaBH; concentration/M 0.6
NaOH concentration, % 0.3
HNO; concentration/M 0.15
Nickel concentration/[g mL ! 1.0
Thallium concentration/ig mL o 2.0
Hydroxylamine hydrochloride 0.02
solution concentration, %
Sample solution flow rate/mL min ' 6.8
NaBH; solution flow rate/mL min ' 1.8
HNOQO; solution flow rate/mL min ! 6.2
Hydroxylamine hydrochloride solution 2.2
flow rate/mL min '
Atomization telnperatm‘e/cC 1000
0.02 0.05
0.04
Gﬁx@
h= S
ot —0—0 8 003
= =
2oo01 | =
O O 0.02
<t <
0.01
0 L ! . L 0 . , ) ) , )
0 0.2 0.04 0.06  0.08 0.1 0 1 7 3 n s 6 7
Concentration, % Concentration / (£ g mL™!
Fig.. 2 hl‘(fCCI f)f hydroxylamine ]?ydr(.)chlarlde (@), Fig. 3 Effect of thallium (@) and silicon (O) con-
sodfum thiosulfate (O) fmd ascorbic acid (!}?) concen- centrations on absorbance for zinc (0.1 pg mL~ N by
trations on absorbance for zinc (0.1 ug mL ) by QTA- QTA-AAS with gas-phase sample introduction

AAS with gas-phase sample introduction

Acid solution was 1.5 M HNOs in the presence of 1 g
mL ™' Ni.
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0.02 0.1 Table 2 Interference from diverse elements or ions
on zinc absorbance by QTA-AAS with gas-
phase sample introduction
1 0.08
Species” Added as Relative absorbance”
) /r/ < 0.06 > Ag AgNOs 30
= - %(7 Al Metal in HNO; 33
o] ,7 0 2 As As:Os 51
& o {004 5 Au Metal in HCl and HNO; 29
< e Be BeSO, - 4H,0 79
/ /> Bi Bi (NOs)s'5H.0O 49
{om cd Cd(NOs)s 4H:0 5
/ Ce Ce(NO3)s-6HO 79
/ Co Metal in HNO; 53
0 e R S — 0 Cr KoCrs0; 71
400 500 600 700 800 900 1000 1100 Cu Cu(NOs)s m
Temperature / °C Fe Metal in HNO, 60
Ga Metal in HNO; 58
Fig. 4 Effect of temperature of the electrically heated Ge Metal in KOH 77
quartz tube atomizer for zinc (@ : 0.1 ng mL 1), In Metal in HNO; 24
arsenic (£ 0.01 ug mL™ ") and selenium (L]; 0.01 pg Mo (NH.):MoO, - 4H,0 84
mL~ ‘) b‘;’ QTA-AAAS Pb Pb(NOs)q 48
Pd PdCly 27
Pt HyPtClg 20
Sb ShCls 55
SC N'ngS(:‘()a; 80
FHOERENE LT 0B EEL NS, T Mealin HSO, 12
3:1:3 FAERIOEE  Hif R, Tk v NH,VO; 79
N NasWO, - 9H <
S T b)Y A, WL Y vpog e 0
VT3 YK A RIS A - AL, R o RiIETEL Zr 7r(NO3): 60
SRR GG AR B TCRAIMNEL L 2o v AL, KA a) Diverse element or ion added at level of 5000 ng mlL. Y b)

Relative to 100 for the absorbance of zinc (50 ng mL ™" alone
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Fig. 5 Effect of pH (@) on absorbance for zinc
(0.025 ug mL ") by QTA-AAS with gas-phase sample
introduction
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Determination of zinc in water and leaves by
QTA-AAS with gas-phase sample introduc-
tion

Sample”

Zinc/pg g"'

~ L 1
Certified value Present work "

ERM CAO010a

NIST 1547
NIST 1570a

0.542 0.536 = 0.06

179 0.4
82%0.3

175+ 1.4
83.6 = 1.1

a) ERM:

European Reference Materials, NIST: Standard

Reference Material issued by National Institute of Standards

and Technology;

b) The mean * standard deviation, based

on 3 replicate determinations
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Determination of Zinc by Electrothermal Atomization Atomic Absorption
Spectrometry with Gas-Phase Sample Introduction Method
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A trace amount of zinc was determined by an electrically heated quartz tube atomization
(QTA) atomic absorption spectrometry (AAS) with a continuous-flow gas-phase sample introduc-
tion technique by using both nitric acid and hydroxylamine hydrochloride solutions as reaction
media, and sodium tetrahydroborate (III) as a reductant. Under the optimized experimental
conditions, the best attainable detection limit for zinc at 213.86 nm was 0.2 ng mL™!'. The
instrumental precision, expressed as the relative standard deviation (RSD) from ten replicate
measurements of 50 ng mL ™" for zinc by QTA-AAS, was 5.0%. After the effects of diverse
elements on the determination of zinc were examined, this method was applied to the determi-
nation of low concentrations of zinc in water and leaves. The results obtained by the present
method were in good agreement with the certified values.

Keywords : QTA-AAS; gas-phase sample introduction method ; zinc ; water; leaves.
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