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Research progress on preparation of sintered magnesia by high temperature

calcination of magnesite
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Abstract: As a fundamental raw material for basic refractory production, sintered magnesia has been widely utilized

in high—temperature industries such as steel, non—ferrous metals, building materials, and chemicals, as well as in

defense, aerospace, and other high—tech sectors. The production of sintered magnesia via shafi—kiln calcination of

magnesite suffers from inherent technical drawbacks, including low heat and mass transfer rates and non—uniform

gas—solid flow and temperature distribution, which lead to poor densification of the final product and excessive

energy consumption. These limitations have rendered China heavily dependent on imports of high—density premium

sintered magnesia, severely restricting the development of high—temperature industries and advanced manufacturing

sectors. To address these challenges, this review first provides an overview of the high—temperature calcination

process for sintered magnesia production from magnesite, and then systematically analyzes the effects of calcination
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mode, sintering temperature, raw material reactivity, compaction pressure, and additives on the densification

behavior of sintered magnesia. The underlying technical barriers that hinder the production of high—density sintered

magnesia in conventional shaft kilns employing large pellets are critically examined, based on which a novel

approach utilizing high—temperature fluidization technology is proposed. Finally, future research directions are

outlined for both conventional shaft—kiln calcination and the emerging high—temperature fluidization route, with the

aim of providing theoretical basis and technical guidance for the energy—efficient production of high—density

premium sintered magnesia.
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Fig.1 Process diagram of preparing sintered magnesia by high temperature calcination of magnesite

Zhang 55 H ] — 20 1k E i AR e 28 BE 0 i #5 bR
SEEERD Mt X SR BENT UEAT RS A0 B, 46 i TR B be
JUT ] 11 458 5 BE D PR B B 5K 345 glem’s B R
SV Ik AL BRI A e R e 2 R . T SER
800 ‘CHf 22 BEW 17 BERE 0 4B BE 3 h, RIS R A 1k
BE, ZJ5 LA 1800 “CHf I gR 155258 S AL BEIBLE 3 h, 1l
RS ERD . A A R T A R Be A R D IR
FUE B35 3.41 glem®s HIBEFI S5 AT S22 860
JEURE, R PR AL B e v il 2 e 2 60 . P gt ik
B, B 22 BE 0 20 0 T B R, B IR TR R
900 °C, ZIRHBREIRLEE IXF) 1850 “CLA L1}, begh g ab
PRAH B B 0] LIS 3 3.40 glem’s A )BT 20 ) 4
PRSI E R WL 1,

H1 2 1 RTAL, — 2B g i AT T M 2 MR b 05 R
A RAE ] B X JRURLE ity B SR BRI A, (H—
AU B 1 T i BB 4 B A T 3 AR T A M
Be ik il £ B Al BERD , Xt T — ik s B
I, ZEBEA BRIATBE 2 | BR P A B AR 23 Y, (EL K A
SR (e 2 BHL Lk BR AT A AR H T BB
BeaE BURPEBUR . IR IBRE W 1 o 22 B Bh AT
B AL PR, e (22 B o A E 7 R Y O,k H PRIk
a] DU g v BB, O HM A ik T B T2
A RO R BB MR D BRI AL il A
AR TH B BOE I, B H P A MBUGE 12 1 4 B D A
TERT ZHBORBERE ELA 0B o B A e 2R, =
AR AL S I T2, B IE AT T A



4. T

¥

FXXE

F1 AR AR B E ER MR R

Table 1 Research progress on the effect of different calcination methods on the bulk density of sintered magnesia
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Fig.2 Bulk density of sintered magnesia under different
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Fig.3 SEM images of sintered magnesia prepared at 1700-1900 °C
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Fig.4 Effect of CoO contents on microstructure of sintered magnesia
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