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Synthesis and Particle Size Control of 6-FeOOH Using H20, Oxidizing Agent
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Abstract: In this study, Iron (III) oxide-hydroxide (-FeOOH) was successfully synthesized using hydrogen peroxide (H20:) as

an oxidizing agent. The synthesis of 6-FeOOH was carried out by controlling the amount of H202, and pure 6-FeOOH was

successfully synthesized in ranges from 0.2 mL to 0.6 mL of H2Oz. The size of the synthesized 5-FeOOH particles was compared

by controlling the amount of oxidant H20a2. The average particle size of the synthesized pure 6-FeOOH particles increased from

875.1 nm to 897.2 nm as the amount of H202 was increased. The optical properties of 6-FeOOH synthesized under these specific

conditions were investigated. All §-FeOOH showed a similar trend of increasing and decreasing light absorption from 800 nm

to 400 nm, although there was a slight difference in the amount of light absorption, with the largest amount of light absorption
at 410 nm. The band gap energy of 6-FeOOH through the Tauc plot method was about 2.1~2.2 eV when H202 was 0.2~1.4 mL.
With a sufficient small particle size, simple control of that particle size, and a small band gap energy enough to absorb light in

the visible spectrum, 6-FeOOH could be useful in a variety of applications, including photoelectrochemistry and battery

electrodes.

Keywords: 6-FeOOH synthesis, Particle size control, H202, Oxidizing agent, Optical property

1.ME
A(Fe)e 4tald(FesOs, Fey0s), $AFEHH[Fe(OH),,
FeOOH| & t<fet Jeiz 2=, 15 SAeATet
2(FeOOH)2 371¢] Aol 2t pitehgo] Aget 771 o
ShEo|t}. FeOOHE Atlofl A F2o] FEj2 EAE 4 9
1 Fe Ot &7 BAIE 2o JFoz EAE = At
[1-3]. FeOOHE Yl 7HX|9] 27 {25 7HX|=H], goethite

& Jeongsoo Hong; hongjs@gachon.ac.kr
Copyright ©2024 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

(a-FeOOH), akaganeite (3-FeOOH), lepidocrocite (y-
FeOOH), feroxyhyte (5-FeOOH)7} )t} [4]. FeOOH+=
0, S4A, A&, FA7|es AAY A e 5 B
SHo) A o] §F3 To whe chefet At MaElo] 9
o} [5-7]. & 2P olX+= hexagonal 2% +E2 5 724+ 6-
FeOOH7} AA+L&] )l [8].

6-FeOOHE AAt5t7] sl thefet &7d ®xgol d+ts]
of =t 1% ol A3 oA = JHHsHA Au]89] A
2}7\1]‘2 01 P8 S o183 (9] Al (1)of] Hol=



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 3, pp. 292-296, May 2024: Shin ef al.

Fe?* + 20H- — Fe(OH), (1)

4Fe** + 0, + 6H,0 - 4FeOOH + 8H* )

M

10l A+= Fe(OH), A A& At =2 AFSA 7] A] oF
St (H200) 5 AR 2 0] 8510 Fe(OH), &
SHA]7 6-FeOOH AA & S =3lict. Eujf, F&uj,
Al & x¥ Fao gt 82 AHEE et E9
710] @t =2 584 i}ol% Holct[12-14]. o}at
A 7 ol AfetA| 2 AFEH Ha0.9] s HetAl7
™ 6-FeOOH9| &/do] At = 01 of F=A] =l
A El §-FeOOH Huto] Q1x} 3.7|9] ¥ist= =X sHct
sk, Hzoz o] Hg}of met /g% 6-FeOOH

ol
EXNHIC 70 oy R 2 RASH] 95t %S
aict,

i
(R

A

_'_4

A

-

2odo U K
2

lu

Dl'

o)
w10k A EQL’ )

oor M -

o

o J>*
=L

2. AE g

SHAR A A ot 2 & 642812 [Fe(NHa),(SO4); « 6H;0, 99.0%]
2 A ol o= ol AFEE 1L fAFRIGE F(NaOH,
97.0%) pH 2782 dl AH-E] I}, uhiteha 4 (Ho 02,
30%)+= A o] 2] 4tehE {5t AtstA| =2 A ARSIt A
oA &54(D.I water) 40 mLoj] Fe(NH4)o(SO4),

6H,0 1.1 g2 235fA|Zth. 2 M NaOH &4 40 mLE &
H]|5lo] &= 4808 7h7F 285] wukA|7] 1 NaOH 4~8-of
g A ole Lgolo] 93 1087 AV 1 %
Hy02(30%) 5 & 10 U4} Q= G322l AR 52t 5

Table 1. Different amounts of hydrogen peroxide as oxidizing agent.
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—
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Fig. 1. Schematic diagram of 3-FeOOH synthesis procedure.
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Fig. 2. XRD diffraction patterns of as-synthesized powder based on
the amount of H20x.
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Fig. 3. Crystallite size according to H2O2 amount.
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Fig. 4. DLS analysis of as-synthesized 6-FeOOH for particle size: (a) 0.2 mL, (b) 0.6 mL, (c) 1.0 mL, and (d) 1.4 mL of H2O2 amount.



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 3, pp. 292-296, May 2024: Shin et al.

(a) ——1.4mL
——1.0mL
——o06mL
——o02mL

3

s

[

o

c

©

el

3

[=]

17

e}

<

1 1 1
400 500 600 700 800

Wavelength (nm)

295

(b)

(athv)?

2.0 22 24 26 28 3.0
hv (eV)

Fig. 5. (a) Absorbance of 6-FeOOH with H20: adjustment from 0.2 to 1.4 mL and (b) optical band gap energy of 6-FeOOH using Tauc plot

method.
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