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| ABSTRACT |

It is quite difficult to identify its corrosion compound because they have a wide variety of crystal
structures and they are mixed with two component. This study was conducted with the standard iron
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corrosion compounds through the analysis by Raman Micro-Spectroscopy, which aims to obtain
standard Raman Data. To assess the reliability of standard iron corrosion compounds, SEM-EDS
analysis and XRD analysis were conducted. Through SEM-EDS analysis, the elements of cor-
rosion compound matched with those of standards iron corrosion compounds except Goethite.
XRD analysis showed that the structures of corrosion compounds were identical to those of stan-
dard iron corrosion compounds, however, it was identified that Iron sulfate (FeSOs - 6H20) is
the Rozenite (FeSOs - 4H20). Through Raman Micro-Spectroscopy analysis, the new peak was
detected from the wavenumbers of hydroxide and iron oxide. It is considered that it is due to
changes in the wavelength of the laser. As the wavenumbers of iron chloride and iron sulfate
have been identified, eight kinds of Raman Data were obtained. It can be considered to contribute
to cultral heritage for iron objects that Raman Micro-Spectroscopy analysis which is relatively
easy to compare material properties and structures can be highly applicable to the research on

cultural heritage with the limited amount of samples.
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Table 1. List of standard iron corrosion compounds

Iron hydroxide Iron sulfide

Shape
) Goethite Akaganeite Lepidocrocite Rozenite
Chemical
¢ l (x-FeOOH]) (B-FeOOH]) (y-FeOOH]) (FeS04xH:0)
ormula
Aldrich ~35% FeCls-6H20 synthesis|  Alfa-Aesar 99% Aldrich 99.99%

Iron oxide Iron chloride

Shape -y B35
i Hematite Magnetite Lawrencite Iron chloride tetrahy-
Chemical
¢ l (Fe203) (Fes04) (FeCla) drate(FeClz-4H20)
ormula
Aldrich 99.99% Aldrich 99.99% Aldrich 99.998% Aldrich 97%

23, oITY, fA2

93



94

-z
1
o
1o
+
oL
ox
Ehs
(¢] mlo
ox
J a
of
el
L

9l Goethitedl A= Fe, O, Al, Mn
5o ARo| 3olx o on Akaganeite®?}
Lepidocrocite®l| A= Fe, O, Clo] 2Fl=| i},
AFsh Al d(Hematite, Magnetite)} Fe, O7}

gholwlom AsHE AE(Lawrencite, Iron

2L

chloride tetrahydrate)= Fe, O, Clo] A&
At FAFE (Rozenite)oll A= Fe, O, S7F241
=4t Goethited] - Fe, O ©]€je]l Al, Mn
o] A&E =4l Al, Mn®] 73-9- GoethiteZ} 4=
ARSI 0] E@—-AIOOH) Y} 52 £x0]7] o
ol dFulEolu ko2 A ehE A o= A
& HthDavid A Scott and Gerhard Egert,
2009). =3t Lepidocrocite©l| 4] Cl Ad+-0] H=
Ho u}e} Akaganeite #HF oYz} Lepi-
docrociteol] 2 Cl o]&of tigt g4 <
T gadAog Hel

=

Al

e

L]

=i sal

Fig. 1. SEM-EDS results of standard iron corrosion compounds. Algoethite), Blakaganeite),
Cllepidocrocite), D(rozenite), E(hematite), F(magnetite), Gllawrencite),

H(lron chloride tetrahydrate)
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Fig. 2. XRD results of standard iron corrosion compounds
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Table 2. Raman wavenumbers(Ludovic Bellot-Gurlet et al, 2009; R. M. Cornell, 2003)

Wavenumbers(cm1)

Reference wavenumbers(cm-?)

Goethite

245,300, 390, 480, 549

205, 247, 300, 386, 418, 481, 549

Akaganeite

310, 390, 718

314,380, 549, 722

Lepidocrocite

250, 376, 523, 1285

219,252,311, 349, 379, 528, 638

Hematite 225, 245, 290, 410, 494, 610, 1310 226, 245,292, 411, 497, 612
Magnetite 303, 534, 670 532, 667
Lawrencite 141, 243 -
Iron chloride
tetrahydrate 146,172, 294, 606 _
Rozenite 989 -
Goothity Akaganeita Lepdacredia Rameanite
ey A P L]
;- B i
Z
£ 00 |
. ¢ |
i ,'|"'.' iy : | [TWPPI NS, PEr o
| PRV V.S A,
S e e g R e i B T s
Hamaie Megnetia Lararandles Ircn chicrice
E] L 1 s Ietrafmydrate
<
g “n 29 k. 1w
£
ao 1310 1I|‘|

Fig. 3. Raman spectra of standard iron corrosion compounds
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