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Abstract

The FeCl; solution has been used as an etchant for etching of metal. It is necessary to reuse the etching solution because waste
FeCl; etchant generated after use has provided environmental and economic problems. In this study, HCI was mixed with the
FeCl, solution and then H,0, was added into the mixed solution to oxidize the Fe**. During the oxidation process, oxidation-
reduction potential (ORP) was measured and the relationship between ORP and oxidation ratio was investigated. As a result,
this study found that the ORP was increased with increasing the concentration of HCI and H,O,, while the ORP is decreased
with oxidation progress. Such a behavior was in good agreement with Nernst’s equation. Also, the oxidation efficiency reached
about 99% when a sufficient amount of HCI and H,O, were added.
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Table 1. Component of the iron chloride waste solution

Analysis item Unit Content Test method
FeCls % 26.11 KS M 1118
FeCl, % 10.94 KS M 1118

Specific gravity S.G 1.465 KS M 0004
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Table 2. Summary of characteristics for the FeCl; and FeCl, solution
Amount of FeCl; in solution (%) Amount of FeCl, in solution (%)

2.8 13.9 18.6 22.5 32.7 40.0 22 11.5 15.8 19.5 29.9 38.0

S.G 1.020 1.122 1.170 1.206 1.324 1.420 1.019 1.104 1.154 1.194 1316 1.438

ORP (mV) 466 513 528 539 574 595 421 454 464 471 493 503

pH 1.48 0.60 0.33 0.12 -0.47 -0.91 2.32 1.69 1.51 1.38 0.99 0.76
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Fig. 1. The relationship of specific gravity and Fe content
for chemical reagent grade and used sample.
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Fig. 2. The relationship of oxidation-reduction potential
(ORP) and Fe content for chemical reagent grade and
used sample.
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Fig. 3. The relationship of oxidation-reduction potential
(ORP) and pH with the addition of hydrochloric acid.
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Table 3. The oxidation-reduction potential (ORP) and pH
values according to the oxidation-reduction reaction
with HCI and H202

| O ok vaae
(%)
Initial Solution State 1.45 464 -

Addition of HCI -0.95 591 274

Addition of H,0, -1.44 617 44
Final Solution State -0.81 584 53
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Fig. 4. The relationship of oxidation-reduction potential
(ORP) and time with the addition of H,0,.
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Table 4. Summary of the oxidation-reduction reaction with HCI and H,0O,
1.40 Stoichiometric 0.70 Stoichiometric 0.35 Stoichiometric
amount of HCI amount of HCI amount of HCl
Initial Solution State pH=1.63, ORP=454
Concentration of [Fe?'] 0.05% 0.82% 1.88%
Concentration of [Fe*'] 15.1% 11.6% 7.6%
Mole Ratio of [Fe*')/[Fe’*] 310.3 11.1 32
Final Solution ORP (mV) 583 567 538
State pH -0.81 051 0.05
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