
1. BET analysis

The N2 adsorption-desorption isotherms and pore size distribution diagrams of 

CaCO3 prepared under optimal reaction conditions are shown in Fig. 1. Fig. 1(a) 

shows that the N2 adsorption-desorption isotherm of CaCO3 is of type IV according to 

the IPUAC classification having H3 type hysteresis loop in the latter half part (P/P0 is 

0.5~1.0), indicating that the product has a typical mesoporous structure [1]. Moreover, 

from Fig. 1(b), the pore size distribution is mainly concentrated between 30-50 nm, 

which is caused by the cavity formed by the hollow microsphere CaCO3 stacking 

together, which is consistent with the TEM analysis. The BET surface area of the 

prepared CaCO3 was 17.55 m2·g-1, which is 3 time higher than that of the ordinary 

precipitated CaCO3 (about 5 m2·g-1) [2], which could be highly beneficial for 

applications of the fabricated CaCO3 in painting industry.
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 Figure 1(a). Nitrogen adsorption-desorption isothermal curves, and (b) pore 

diameter distribution of micro-nano hierarchical hollow microspheres CaCO3 

obtained

2. TG analysis

Fig.2 (A and B) shows the weight loss curves of CaCO3 prepared without EDTA 

and with EDTA where the experiments were conducted at 10 Cmin-1 heating ramp 

from ambient to 800 C temperature under nitrogen atmosphere. The curves can be 

split into three phases of weight loss i.e. the first stage is the removal of a small 

amount of free water in the CaCO3 (A-B or A-C); the second stage shows the thermal 

decomposition of CaCO3 with and without EDTA (C-E or B-D). The initial 

decomposition temperature (C, B) of the samples with and without EDTA was 686 C 

and 676 C respectively with a corresponding weight loss of 34.45% and 46.11% at 

the end of the decomposition (E, D). This was attributed to the decomposition of 

organic matter in EDTA and releases volatile, thus resulted in a lower weight loss 

percentage [3,4]. Moreover, the obtained hollow sphere with EDTA has a higher 

specific surface area and a higher proportion of surface molecules, which leads to 



significant surface effects and aggravates the tendency of CaCO3 to decompose [5].

150 300 450 600 750
40

60

80

100

676 oC

686 oC

(B) with EDTA

W
ei

gh
t (

%
)

T / oC

A

B
C

D

E F

(A) without EDTA

Figure 2. TG diagram of micro-nano hierarchical hollow microspheres CaCO3 under 

optimal reaction conditions: (A) without EDTA; (B) with EDTA.
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