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Figure S1. X-ray diffraction (XRD) pattern for the CaCO3 crystals obtained from the 
precursors formed in 7.2 × 10−1 wt% PAA solution. 

Characterization of the crystalline phase of the nanocrystals

All peaks in the XRD pattern (Figure S1) are characteristic for calcite. 
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The particle size estimation with the Scherrer equation

The broad peaks in the XRD pattern (Figure S1) suggest the nanocrystalline structure 

of obtained CaCO3 crystals. We estimated the primary particle size from the line width 

of (104) peak with the Scherrer equation,

𝜏=
Κ𝜆

𝛽cos 𝜃

where  is the particle size,  is full width at half maximum of the peak,  is Bragg 

angle, K is shape factor (for isotropic particle, K is 0.90), and  is wavelength of X-ray 

(1.5418 Å, CuK). The XRD pattern in Figure S1 shows the line width  of (104) peak 

( 14.73°) is 0.52. If the primary particle is presumed to be isotropic, the size is 

estimated to be 15 nm.
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Figure S2. Fourier-transform infrared (FTIR) spectrum for the CaCO3 crystals obtained 
from the precursors formed in 7.2 × 10−1 wt% PAA solution.

Characterization of the crystalline phase of the nanocrystals

The peaks at 873 cm−1 and 714 cm−1 (Figure S2) are attributed to the vibration of out-

of-plane bending (ν2) and in-plane (ν4) bending of CO3
2− in calcite, respectively. No 

peak attributable to the other CaCO3 polymorphs is observed.
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Figure S3. Thermogravimetric curve of the precipitates obtained after drying of the 
colloidal liquid-crystalline suspension under vacuum. The thermogravimetric curve was 
recorded to 1000 °C at heating rate of 5 °C/min under a N2 flow condition.

Composition analysis of the calcite nanocrystals

The weight loss attributable to water molecules is observed below 200 °C (Figure S3). 

PAA decomposes from 200 °C to 600 °C. The weight loss of CO2 from CaCO3 crystals 

is seen over 600 °C. The composition of the nanorods was calculated to be 6 wt% water 

molecules, 7 wt% PAA and 87 wt% calcite crystals.
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Figure S4. Polarizing optical microscope (POM) images with a tint plate (λ = 530 nm) 
of calcite nanorods aligned by mechanical shearing. The black arrows in each 
photograph indicate the direction of mechanical shearing. 

Observation for the oriented direction of c axes of the calcite nanocrystals

The interference color changes from red (Figure S4a) to purple (Figure S4b) and blue 

(Figure S4c) as the sample is rotated, indicating that the c axes of the assembled calcite 

crystals are aligned parallel to the shearing direction.


