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Colloidal Crystals (‘Dept. of Appl. Chem., Fac. of Sci., *Dept. of Chem., Grad. Sch. of Sci.,
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Monodisperse magnetite microparticles in suspensions spontaneously form colloidal crystal
structure under external magnetic field, leading to the appearance of Bragg reflection colors?.

In this presentation, we established a promising methodology to synthesize monodisperse
magnetite microparticles with the diameters of 100~200 nm by adjusting the base concentration
of the reaction solution (Figure 1). Suspensions of the magnetite microparticles showed Bragg
reflection in the visible wavelength region and enabled the on-demand tuning of the reflection
peak in the wavelength range of 440~550 nm by changing external magnetic field strength
(Figure 2). Moreover, the reflection wavelength was found to depend on the diameter of
magnetite microparticles or the microparticle concentration in suspensions. Such fine-control
of microparticle diameter would contribute the technological developments of full-color
displays and sensors by utilizing these monodisperse magnetite microparticles.
Keywords : Colloidal Crystals;, Magnetite; Magnetic Microparticles; Reflection; Color

BB~ 732 A MK D43 BRI, MBS OFIINC L 0 2o o NG sk s 2
B ARSI U, B MRS Ui R 0 Y 2 BN S35 1,

AWFIETIL, RISHIR OMERIR L 2 J38 95 2 & T, RIS 100 ~200 nm O HL 53
< I XL A MR- DA Lz (B 1), 2D~ 73 H A MK+ DK BRIE
AR REIRIC T T v VRO 2R L, SN O 2 28 (b 3¢5 2 & T, 2O
E'— 7 % 440 ~550nm O RHPHTHIET 2 2 &R TE (H2), 61, KEE—
7 OWRIT, TR EA MR ORI LR FREIKFT 5 2 DB bnoT,

40
Increasing magnetic field strength
200 F L4 -
- °\° 30 L 4 : Suspension Magnet
E ~
c [0)
= 3]
8150 - § 20
© ©
S o
o ® 10
2100} o
1 1 i 0 -
0.25 0.30 0.35 0.40 400 450 500 550 600
[NaOH] (M) Wavelength (nm)
1 SOSTR ORGP & Ak LTz X 2 SREE AN 72 B AN Flo T
<~ TR H A MR ORIEE DI, L~ TR EA MBI 43 R O K5
K EARE TP E . AR hv, A EERO#EX.

2Z 3Lk 1) Q. Chen et al., J. Mater. Chem. C 2013, 1, 6013.

© The Chemical Society of Japan -A202-1Tam-11 -



