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Coloration Study of Red/Yellow 3-FeOOH Nanorod using NH;OH Solution
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Abstract Fe-based pigments have attracted much interest owing to their eco-friendliness. In particular, the color of
nanosized pigments can be tuned by controlling their size and morphology. This study reports on the effect of length on
the coloration of B-FeOOH pigments prepared using an NH,OH solution. First, rod-type B-FeOOH is prepared by the
hydrolysis of FeCl;-6H,O and NH,OH. When the amount of NH,OH is increased, the length of the rods decreases.
Thus, the length of the nanorods can be adjusted from 10 nm to 300 nm. The color of B-FeOOH changes from orange-
red to yellow depending on the length of B-FeOOH. The color and phase structure of B-FeOOH is characterized by UV-
vis spectroscopy, CIE Lab color parameter measurements, transmission electron microscopy (TEM), scanning electron
microscopy (SEM), and powder X-ray diffraction (XRD).
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Fig. 1. Schematic illustration for the formation of the 3-FeOOH nanorods.
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Fig. 2. XRD data of 3-FeOOH with different NH;OH amount;
(a) 0mL, (b) 1.5mL, (¢) 3.0 mL, (d) 4.5mL, (¢) 6.0 mL, (f)
7.5 mL.
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Fig. 3. TEM images of 3-FeOOH with different length: (a) 313 nm, (b) 155 nm, (c) 96 nm, (d) 53 nm, (e) 17 nm, (f) aggregated o.-

Fe, 05 30-50 nm.
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Fig. 4. (a) UV-vis spectra and (b) relationship of length and coloration of 3-FeOOH with different lengths.
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Table 1. Comparison table of Lab color coordinate data for the
-FeOOH nanorod

FeCl;;6H,0 NH,OH(mL)  L* a* b*
6.0 3456 +15.83  +21.42
45 3788 +1871  +29.35
02M 3.0 38.86  +1847 42951
1.5 3941 +19.07  +31.55
0 5706 +1920  +40.68
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