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Fig. 1  Effect of buffer solution on absorbance
(1) Formic acid/Sodium hydroxide; (2) Chloroacetic acid/So—

dium hydroxide; (3) Acetic acid/Sodium acetate
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Fig.2  Absorbance of buffer solution
(1) Formic acid/Sodium hydroxide; (2) Chloroacetic acid/So—

dium hydroxide; (3) Acetic acid/Sodium acetate
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Fig.3 Absorbance affected by amount of chloroacetic acid

(1) 2mL; (2) 1 mL; (3) 3 mL
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Table 1  Molar absorbance coefficient of the optimum °
pH value il|
Elements pH e x10* 656 nm °
La 3.1~3.6 5.1+0.2 m 2 4 ml 5 mg’]_fl Ce
Ce 2.6~3.1 5.0+0.1
Pr 2.5~3.0 5.4+0.1 ICP-AES
Nd 3.0~3.9 5.4+0.1 4 ml Il
Sm 2.6~3.5 5.6+0.1
Eu 2.8~4.2 6.6+0.1 5.1 mgeL™' 2 mL I
Gd 2.7~3.9 6. .1 _1
™ 3143 - 0 5.01 mg°L ICP-AES 2 mL
Dy 2.9~4.1 5.9+0.1 m . /
Ho 2.8~3.7 5.9+0.1
Er 3.1~4.0 5.7+0.2 2 mL. It 2 mL °
Tm 2.8~4.5 5.120.1 2.4 ICP-AES
Yb 3.2~4.3 4.4 +0.2
Lu 3.1~4.8 4.4 0.2
Y 3.2~3.8 5.2+0.2

e/10*
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Fig.4 Relationship between ionic radii of rare earths and mo-

lar absorbance
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Fig.5 Effect of Arsenazo [ll on absorbance
(1) 1 mL of Arsenazo Il[; (2) 2 mL of Arsenazo III;
(3) 3 mL of Arsenazo I[; (4) 4 mL of Arsenazo II
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Table 2 Precision test of UV
Experimental values/( mg*L ~ ! )
Experimental times
Nd Sm Gd Y Yb
1 8.01 8.02 8.00 8.01 7.99
2 8.02 8.03 7.98 8.02 8.01
3 8.00 8.01 8.01 8.01 8.01
4 8.01 8.02 7.98 8.00 8.00
5 8.02 8.00 7.99 8.01 8.01
6 7.99 8.01 7.99 8.02 8.00
Average value/( mgeL~') 8.01 8.02 7.99 8.0l 8.00
S" /%1073 11.7 10.5 11.7 17.53 8.16
RSD** /% 0.15 0.13 0.15 0.09 0.10

* S denote standard deviation; * * RSD denote relative standard devi—

ation

3 ICP-AES

Table 3 Comparison of spectrophotometry and ICP-AES

Elements  Spectrophotometry/( mgeL ')  ICP-AES/( mgL™!)

Nd 8.01 8.01
Sm 8.02 8.00
Gd 7.99 7.98
Y 8.01 8.00
Yb 8.00 8.01
3
/ N / N
/

o 25 mL
(pH 2.6) N
JII¢ 0.5 g°L™")
N I 2 mL
o pH
pH o

2 mL I 2 mL
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Research on Buffer Solution of Chloroacetic Acid in Rare Earth Detection

Zhang Yanhui Du Ruobing Wang Zhenxing Lu Renjie Mao Tingting Xiao Jichang ( Key Labo—

ratory of Organofluorine Chemistry Shanghai Institute of Organic Chemistry Chinese Academy of

Sciences Shanghai 200032 China)

Abstract: The chloroacetic acid/sodium hydroxide
buffer system was applied in the determination of rare
earth by photometric analysis. With Arsenazo [l as
chromogenic reagent the sensitivity of various buffer
systems was explored including chloroacetic acid/so—

dium hydroxide formic acid/sodium hydroxide and

Key words: chloroacetic acid; spectrophotometry; rare earths

acetic acid/sodium acetate. The optimal conditions for
the determination of lanthanide ions in chloroacetic
acid were found and the corresponding molar absorp—
tivities were calculated. The results of photometric a—
nalysis which can be determined simply and quickly

were agree with the data of ICP-AES.



