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Abstract: In response to the severe global challenge of increasing microbial resistance, developing efficient and
environmentally friendly antibacterial materials has become an urgent demand in the field of materials science. This research
used natural dolomite from a region in Hunan as the raw material and investigated the controllable preparation process of
antibacterial magnesium oxide (MgO) via the dolomite carbonation method, focusing on the regulation mechanisms of the
microstructure of the product through heavy magnesium hydrolysis methods (spray pyrolysis and vacuum pyrolysis) and
precursor calcination conditions. By systematically optimizing the process parameters, the optimal calcination conditions for
dolomite were determined to be 1000 °C for 180 minutes, with a carbonation endpoint pH of 7.5, under which the magnesium
recovery efficiency achieved the highest. Spray pyrolysis at a feed rate of 30 mL/min and 220 °C produced well-shaped hollow

spherical MgCO5+3H,0 precursors; when this precursor was calcined at 600 °C with a heating rate of 10 °C/min for 3 hours,
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high-activity MgO with a high specific surface area (49.43 m%g) , nanoscale particle size (d,,=222.47 nm) , and a

hierarchical porous structure was successfully obtained. Antibacterial tests showed that this MgO material achieved a 100%

sterilization efficiency against Escherichia coli, with a minimum bactericidal concentration of 0.5 mg/mL, demonstrating

excellent antibacterial efficacy. By constructing a "process-structure-performance" regulation system, this study provides

reliable theoretical guidance and technical support for the preparation of high-performance, environmentally friendly

nanostructured antibacterial materials based on natural dolomite.
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Figure 1  Process flow of dolomite carbonation method
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Table 3 Calcium and magnesium mass ratios of

supernatant crystals at different pH values
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15 25 35 4% 5% 6%

4 ORIRBBE I ] 2 A R it T A i i ROR
Figure 4 Dissolution of dolomite samples with different calcination times
o, it R b, 48 R ER 43 1 CaCOH) R 72 K2 W T U6 Js
AR AR CaCO,, Mg(OH), I A Sy 135 fiff 3 24 11
BT, B e e Ak S Mg (HCO,) ,, H I 52 345 8 43 B
1 R G Y N 25 pH (7. 26~10.00) , % %8 T pH
X g i TR R K E AR T AR 5B SR 4
W2 Frms . AT Bl pH BRAK, 18 i & Sl b 5
B, UE R ek > E R TN AL PR
Mg(OH), %% 4k Mg(HCO,), #E AV, B 5 /b 1 3
Y GEJE th T Mg(OH ), 8% fLJE B MgCO, ;5 [] I, EE 8%
JK 45 i B ST TN I, 2R WD B AU A o A
JIE e B 000N 5 2 2 5 pH B 2R 7. 5 I U T A
A HBE K G e vy B AR R R 4k
SRR pH, 0 25 & s b B pH=7. 5 M iZAK R h
S I o A0 I WA ) i I S I 5 R
HE— 20 WFFE A 6] pH 2% 4 X 45 B &5 &b 4l 2 19 52
F2 ARpHEMZERSEENIM
Table 2 Effect of solution pH on crystallization yield

el pH B 5 4 % 5 5 ek 3 4%
a 9.0 95.46 4.54
b 8.5 96.55 3.45
c 8.0 97.30 2.70
d 7.5 98.27 1.73

J¥5 RN pH & i P /g KSR T /g
1 10.00 4.986 0.057
2 9.50 4.781 0.082
3 9.00 3.044 0.413
4 8.50 2.617 0.566
5 8.00 2.464 0.593
6 7.50 2.687 0.617
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Figure 5 XRD patterns of precursors prepared under different spray pyrolysis conditions
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Figure 8 Phase and structural characteristics of precursors prepared at

different vacuum pyrolysis temperatures
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Figure 9 Phase and structural characteristics of precursors prepared with

different vacuum pyrolysis times
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