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Action mechanism and phase transformation characteristics of
garnierite in drying process

LI Bo, WEI Yong-gang, WANG Hua

(Engineering Research Center of Metallurgical Energy Conservation and Emission Reduction, Ministry of Education,

Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: According to characteristics of large moisture content for garnierite, the high temperature and low temperature
drying experiments for garnierite were completed, drying characteristics curves were drawn, the drying mechanism and
phase transformation characteristics of garnierite were investigated. The results show that the existing forms of water
from garnierite include adsorbed water, crystal water and structural water. The low temperature drying process of
garnierite is divided into two stages, which are rising rate stage and reducing rate stage. The drying process is achieved
when the wet basis moisture content of garnierite reaches the equilibrium moisture content, and the activation energy of
drying process is 1.7 kJ/mol; the optimum drying time for high temperature experiment is 30 min, the unshaped

magnesium silicate is formed after high temperature drying, (Mg,Fe)SiO, and Fe,O; are formed renewedly in garnierite at

750 C.
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Table 1 Composition of garnierite (mass fraction, %)

Ni Co Fe CI'203 MgO A1203 CaO SIOZ

1.09 0.023 9.12 034 29.08 247 0.030 36.48
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Fig. 1 XRD pattern of garnierite
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Fig. 4 Drying curves of garnierite at low temperature
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Fig. 5 Drying rates curves of garnierite at low temperature
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Fig. 6 Effect of drying temperature on moisture content(wet

basis) at end of accelerated stage
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Peak type . N
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WA T B2 o &5 RO R LA S U TRIAR R L AR Ak . AT
L, WA P A ) B e S A 648 °C, TG BT A1)
AR B0 801 °C, It A A 1) TR 71 648~801
T2t

1t 648~801 ‘CIR L2 ], 1EHL 650, 700 750 Fil
800 CAF Ay SR E, SHREBEERN AT Ml s it
K9 Jros M BR AT il TR 2. IR 9 WTLUE
B T Ji B ) (g 39 V2S5 K AWk, 7 500 s
T, MR KR AL, TR, 15 500 s
ZJE, WHEEIKEAR NS, TR RN, BEiE
THEE o AETLRISRAH RIS R, RS, R
KA BRI . 7F 650, 700, 750 F1 800 ‘C4AH R,
e AT PR T I E E R TN 1800 s, IX KB
R AEAN R LS T, e 208 B4 H 0 B FH s R) 4
JUT-AAIAL, - PR AT DA R doe CE T4 1] 24 30 min.

Moisture content/%

0 500 1000 1500 2000 2500
Time/s

B9 EBLE il TR 2k

Fig. 9 Drying curves of garnierite at high temperature
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