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Fig. 1 Effect of the addition of metal nitrate on
the atomic absorption of tellurium

All the test solutions contain 0.3 pug ml™! Te, 0.01 M
HNOj; and metal nitrate. []: NaNOs; ll: KNO;:
A Ca(NOs)y; &: Al(NOs)s; O: Ni(NO3)y; @:
Cu(NOj),. The test solution containing no metal
nitrate is required as reference solution.
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Fig. 2 Effect of ashing temperature on the atomic
absorption of tellurium in the presence of metal
nitrate

All the test solutions contain 0.3 pgml™' Te and
0.01 M HNO;. (A) without metal nitrate; (B) 0.01
M AI(NOs)s; (C) 0.01 M Ni(NOs),; (D) 0.02M
Ni(NO),+0.01 M Al(NOs)s.
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Fig. 3 Effect of the addition of metal chloride on
the atomic absorption of tellurium

All test solutions contain 0.3ugml~ "' Te, 0.0l M
HCI and metal chloride. [J: NaCl; ll: KCI; A
CaCly; &: AlCl;; O: NiCly; @: CuCl,. The test
solution containing no metal chloride is required as
reference solution.
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Fig. 4 Effect of mole fraction of chloride ion on
the atomic absorption of tellurium in the presence of
mixture of NiCly, Ni(NOj),, AlCl3 and AI(NO3),

All the test solutions contain 0.3pugml™' Te,
0.02 M nickel salts and 0.01 M aluminium salts.
(A) 0.1 M mixture acids of HCl and HNOs; (B)
0.02M EDTA(NH,);; (C) 0.03M EDTA(NH,),.
The absorbance of each test solution is normalized
by that of the solution containing no chloride.
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Fig. 5 Effect of the addition of EDTA(NH,), on
the atomic absorption of tellurium in the presence of
metal nitrate

All the test solutions contain 0.3ugml ' Te,
EDTA(NH,), and metal nitrate. (A) 0.02M
AI(NQg)s; (B) 0.02M Ni(NOs)y; (C) 0.03M
Ni(NOj3),; (D) 0.02 M Ni(NOj3),+0.01 M AI(NO3)s;.
The absorbance of each solution is normalized by
that of the respective solution containing no EDTA.
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Fig. 6 Removal of KCl interference by addition of
matrix modifier

All the test solutions contain 0.3 ugml™ " Te. (A)
0.02M Ni(NO3), + 0.01 M AI{NO;z); + 001 M
HNO;; (B) 0.02 M Ni(NOj)y+0.01 AI(NO3);+0.1
M HNOs; (C) 0.02 M Ni(NO3),+0.01 M AI(NO;)5
+ 0.02M EDTA(NH,),; (D) 0.01 M HCIL. The
absorbance of each solution is normalized by that of
the respective solution containing no KCL.
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Fig. 7 Effect of the addition of organic compound
on the atomic absorption of tellurium

All the test solutions contain 0.3 ugml™ ' Te and
organic compound. O: EDTA(NH,),; @: tartaric
acid; A: glycerin; 4A: oxalic acid; [J: 1-butanol;
B acetic acid. The test solution contain 0.01 M
HNOj; and no organic compound is required as re-
ference solution.
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Table 1 Analytical results of tellurium in alloy sample
Sample b) Te in the Certified

Method® taken/ Te added/ Te found®/ samyleb), value,
mg ug ug % %

I 62.62 — 1.10 £0.01 0.00176 £0.00002 0.0015

II 27.94 — 0.450£0.002 0.00161 0.00006 0.0015
11 27.94 1.00 1.33 £0.04 0.00476+0.00016 —

Sample: NBS C1101 (30% Zn-Cu alloy); a) Method I: Sample was dissolved by hydrochloric acid and 0.02 M
Ni(NO3),, 0.01 M AlI(NO;); and 0.02 M EDTA(NH,), were added; Method I1: Sample was dissolved by nitric
acid and 0.02 M Ni(NO;),, 0.01 M AI(NO;); and 0.1 M HNO; were added. b) Mean and standard deviation

with 5 time determinations.

Relative absorbance

| ]
0.001 0.01 0.1

0 |

Concentration of Na;SO,/M

Fig. 8 Removal of Na,SO, interference by addition
of matrix modifier

All the test solutions contain 0.3 ugml™! Te. (A)
0.02M Ni(NOj); + 0.01 M AI(NO3); + 0.02M
EDTA(NHy)s; (B) 0.04 M Ni(NO3), + 0.01 M
AI(NO;); + 0.04 M EDTA(NH,),; (C) 0.01 M
H,S0,. The absorbance of each solution is normal-
ized by that of the respective solution containing no
NaQSO4.
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Effect of metal nitrates as a matrix modifier for the determination of tellurium
by graphite furnace AAS. Koji Matsusaki, Takahisa YaMAaMoTO and Tsutomu OIsHI
(Department of Applied Chemistry and Chemical Engineering, Faculty of Engineering,
Yamaguchi University, Tokiwadai, Ube-shi, Yamaguchi 755)

A mixture of nickel nitrate, aluminium nitrate and EDTA ammonium salt proved to be
very suitable as a matrix modifier for the determination of tellurium by a graphite furnace
AAS. Nickel nitrate acted as a thermal stabilizer for the analyte in the furnace before
atomization. Addition of aluminium nitrate mixed with nickel salt permitted the addi-
tion of EDTA to the sample solution, however the amount of EDTA was limited to less
than that of nickel salt. When the mixture of nickel nitrate (0.02 M), aluminium nitrate
(0.01 M) and EDTA tetraammonium salt (0.02 M) were added, the chloride interference
was removed, because chloride formation of nickel was masked by EDTA and the volatile
ammonium chloride formed could be easily removed from the furnace. The sulfate in-
terference also could be removed by this matrix modifier. The tolerance concentration of
coexisting sulfates were about 100 or more times lager than that resulted in the absence of
modifier. The addition of this matrix modifier was applied to the direct determination of
trace tellurium in copper alloy.

(Received June 26, 1992)
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