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Studying the properties of iron oxides using Mdssbauer and
Raman spectroscopies
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Characterization of the iron oxide and hydroxide calibration phases has been made using
Mossbauer and Raman spectroscopies. At room temperature, a-FeOOH, a-Fe20s, #-Fe:03, FesOs and

(8-FeOOH and/or y-FeOOH)

can be uniquely identified using Mossbauer spectroscopy. 8

-FeOOH and p-FeOOH can be uniquely separated from the Mossbauer spectrum at the low
temperature. The characterization of iron oxide phases obtained using these spectroscopies can be
applied to analysis of corrosion products formed on different steels and in different atmospheric

environments.
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Fig. 1. Mossbauer spectra of a-FeOOH recorded at (a)
300K and (b) 77K

3. AHdn o =9
3.1 2AHRH 24

a-FeOOH(goethite) : A2olAel  HZuk9-9
2 Eo] 271 4AE veE 649 FaR
FAE A2 d(sextet) 22 TAHY USE Il
A B 5 ok zt H3Ee BYS v AHo
o, 53] ¥39 tFo] A dHSERH ¥l
U Jdes ¢ £ otk I olfe B AEES 74
e dAEe 717 EA(buk) A7NERE o
7] gFojtk & JAAEY A7t EEAHEEA
A7) ol&teliA) Mol AlZHrelaxation time)
o] g@AA HI, ol ZuAAZIF e W3E
ojejx7] wEoltk” waty B 2HEFL il
Ardoz FEHy Brhes o3 e Ao
o]lZold ANA BEZgol s siA=HATE]D).
ALdAE 2o o dAold Azte] ¥t
o8 YErt e AR WAA Y ZvAA7G
e 7HAA 20 metd AgdA 4L AdE
g2 WA Fo|n}, W&g(sharp) A FeHE E

tilo

rlo



Fagtda A3ae] Hantey ¢ s AF 151
Table 1. Hyperfine parameters of the six iron oxides often found as corrosion products, at 300K and 77K
300K 77K
Oxide g Ref.
8(mm/s) |{2E(mm/s}| Bu(kOe) | Rate | &(mm/s) |2E(mm/s)| Bn(kOe) | Rate
a-FeOOH(A) 0,35 -0.24 356 * 234 0.49 -0.24 507 18.0 8
a-FeOOH(B) 0.47 -0.24 492 82.0
B-FeOOH(A) 0,37 0.96 0 450 0.51 -0.15 466 * 151 9
B-FeOOH(B) 0,37 0.56 0 55.0 0.51 -0.30 435 * 11.3
7-FeOOH(A) 0,37 0.94 0 43.0 0.51 092 0 43.0 10
r7-FeOOH(B) 0,37 0.57 0 57.0 0.51 0.56 0 57.0
a-Fex03 0,37 -0.20 511 100 0.48 0.38 543 100 10
r-FexOs(A) 0,30 0 503 31.6 0.48 0 529 31.0 11
7-Fe03(B) 0.35 0 491 68.4 0.43 0 512 69.0
Fes04(A) 0,28 -0.02 491 393 0.47 -0.05 522 20.0 12
Fes04(B1) 0,66 0 460 60.7 0.81 -0.42 499 319
Fes04(B2) 0.34 0 513 42.8
Fes04(B3) 1.27 2.14 344 5.3
8 : isomer shift with respect to a-Fe,
2E : quadrupole splitting,
By : magnetic field,
* : the most intense magnetic field due to magnetic field distribution
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Fig. 2. Mossbauer spectra of 5-FeQOH recorded at (a)
300K and (b) 77K
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Fig. 10. Raman spectrum of a-Fe:03
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Fig. 12. Raman spectrum of Fe:Ou
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Table 2. Raman wavenumbers for six iron oxide phases probed in this study* and given in the references™ listed.

Oxides Wavenumbers (cm™)* Published wavenumbers (cm™)** Ref,

o« 245, 300, 390, 420, 480, 550, 685 13

FeOOH 205, 247, 300, 386, 418, 481, 549 248, 303, 397. 485, 554, 680, 1002, 1120 14

245, 300, 390, 485, 550, 675 15

310, 386, 497, 538, 723 16

8-FeOOH 314. 380. 549, 722 310, 385, 415, 480, 535. 615, 675, 725 15

255, 380, 528, 654, 1054, 1307 16

7-FeOOH 219, 252, 311, 349, 379, 528, 648 223, 380, 660 7

227, 245, 293, 298, 414, 501, 612 16

a-Fex03 226, 245, 292, 411, 497, 612 225. 245, 295, 415. 500, 615, 1320 15

265, 300, 345, 395, 515, 645, 670, 715, 8

7-Fe03 381, 486, 670, 718 1440 14
350, 505, 660, 710, 1425

) 616, 663 18

FesOs 532, 667 298, 319, 418. 550, 676, 1322 13

bold : strongest peak in spectrum,
underlined ' next strongest peak in spectrum
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