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Deter mination of Ce*/Ce™ and Cr(VI)/Cr* in Cr Etchant

o 3 3%

Atsuyoshi Takenaka

Metal Cr and Cr oxide films are used as a black matrix material for the color filter in
liquid crystal display. Patterns are etched with Cr etchant containing Ce”. As an
etching performance is influenced with concentration and oxidation state of Ce and Cr,
an easy and precise determination method isrequired. A simple and rapid determination
method of Ce"/Ce* and Cr(VI)/Cr* is established with absorptiometry. The relative

standard deviation is about 2 %( N=10).
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Table 1 Oxidation Reduction Potential (ORP) of Ce*
in Several Acid Solutions.

Acid Solution ORP
1N-HCIO, 1.70V
1IN-HNO, 1.60V
1M-H,SO, 1.44v

1N-HCI 1.28v
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Table 2 Absorbance of Diluted Etching Solution
(1/500).
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Fig.1 UV-Visible spectra of model solutions (A:
New solution, B: 50% used solution C: 100%
used solution).
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Fig.2 Ce" absorbance after diluting Cr etching
solution with 1N-H,SO..
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Fig. 3 UV-Visible spectrum of Cr(M) in 0.1N-NaOH.
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Table 3 Composition of Model Solutions(A-solution :
new, C-solution : absolutely used).

(A)-solution (C)-solution
0 100% 0%
1 80% 20%
2 60% 40%
3 40% 60%
4 20% 80%
5 0% 100%

Table 4 Cr Concentration of B and C Solutions.

Cr concentration
B solution 1.45g/L
C solution 2.71g/L
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Fig.4 Absorbance of Ce*, Cr(M) in model solutions.

3 T
2.5 o
2 "_;"”/
3 P d
§15 -
S ¢
2 o
ra
0.5 """'
-

0 5 10 15 20 25 30 35
Cr concentration (mg/L)

Fig. 5 Calibration line of Cr.
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