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Abstract : Corrosion is the degradation of metals by reaction with the environment. It is difficult to
completely remove. Corrosion proceeds rapidly after the protective barrier is destroyed, and several
reactions occur that alter the composition and properties of the metal surface and local environments,
such as diffusion of metal cations into the matrix, the formation of oxides, and local pH changes. The
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study of corrosion of steel and iron is of theoretical and practical interest and is receiving considerable

attention. Acid solutions, which are widely used in industrial pickling, acid descaling, cleaning and

acidification of oil wells, require the use of corrosion inhibitors to suppress corrosion attacks on metallic

materials. Physical removal of rust requires expensive special equipment, and chemical removal of it can

cause corrosion or shorten the life of the metal. In this study, an eco—friendly rust cleaner was developed

using cosmetics and food materials by applying the concept of perm reducing agent and chelate, and
applied to remove rust from industrial and hot water pipes and various industrial devices. As a result,

it was found that rust cleaners remove rust more effectively and safely compared to conventional treatment

methods. At the same time, the rust removal efficiency was 1.75 to 2.5 times better for industrial piping
and 1.56 to 2.2 times better for boiler hot water than conventional methods.

Keywords * Rust cleaner, corrosion, permeant waving reducing agent, chelate, Gravimetric analysis
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Fig. 1. Principle of permanent waving,
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Fig. 2. Rust removal using the permanent waving reducing agent and chelate.
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Fig. 3. Effect of rust removal for various industrial equipment.

YA Bl AT o] WG AAFHSS
Azs 5 AR 99 B sdele] dipping
sk 24 kA Atahdo] "ol then] Ag 1
SRS ERA 959 5 AA TS el
ow] Az Fol Y77 o] WAISHA ke A

ghe LhehRsist.

3.2. I v =M BN Zat
-84 vl ik XRD9}F XRF 232 Fig. 4
off Yeigltt. 1ol Aet o] 3-8 il ¢
T A (F,0:), B4, AFePd4(Ca0)
O] AtsHd, Zrgat gk, AFSHTA(SIO,), Atst
A2 E(ALOy), AFSFYHMNO) To= o]Fo]
A Qe A AT £ QUG
A4, Y8 T MY B2 AR v
O35 Table 1o Yetigict. 7 A3 K, Cu,
Zn, P 59 o] 23} AI5E Fol Slglout o A
grgo|B® Table 1o YelWiA] gdgtow 2
o] A&H =4 Zud Tt RIEY =9
AJEQl AFShE (Fe,05) 2 LFERG T

>

2 rlo

5

N

33. 5 M7 &8 48 Z2u

Table 2= 974 27|22 2HE ALt KLY
i o =3 2A1YD 5o ed=ol st iz
3T 2 Aol A2 = AAEAL vk A%
aNE FF SAMeR ST 49E YEugl
tH20].

71 3F(GAA, ZAA 9 UEA) ] dixzdE
Hep & g7 = ARAY] =53 eH= AA a8
o] T HEARH1 ARDolA FF& =T
1.75 ~ 2.58), & vjyk2 1.56 ~ 2.28] f4=3%h

fr

Fig. 5& S48 viat o wigol digh =
7 @ AE AATRA I Kero g I At =
o ed=o] A4E wiEEel 1A ofulef whe
Al 91 % oSl ¢43t mER A=A

_23_



6 A - AL - 927 Journal of the Korean Applied Science and Technology

(a)

Intensity (a.u)

E'“D‘"‘ - : § %0
. | K i KKA | 'K([;HKA‘ Nll.(-.l.\ Makf| | CrkB )
X (am) (b) A (nm)
Fig. 4. Analysis results of XRD(a) and XRF(b) for Pipe.
Table 1. Composition of industrial water pipe scale and rust
Component Concentration(weight %)
CaCQOs, CaO 47.2
Iron oxide(Fe;O3) 42.6
Silica(SiO») 3.5
Magnesium oxide(MgO) 2.8
AIumina(Alez) 2.1
Manganese(Il) oxide(MnO) 0.7

Table 2. Evaluation of scale and rust removal efficiency (%)

(n=5)
C . Removal efficiency (%)
omponen - - . - -
p Industrial water pipe | Water heating boiler pipe

c 1 Hydrochloric acid 52 58

Ontro Sulfuric acid 54 47
cleaner

Phosphate 38 42

This study Rust cleaner 95 91
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Fig. 5. Photograph of scale removal before and after processing of pipes.
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Fig. 6. Industrial field test results for rust cleaner.
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