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Research on optimization experiment of sintering process of laterite nickel ore
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Abstract: In order to improve the sintering performance of laterite nickel ore, based on the analysis of the
mineralization properties of laterite nickel ore, the effects of moisture, anthracite ratio, alkalinity, burden distribution
mode and anthracite size on sintering performance are studied, the sintering indexes before and after optimization are
compared and analyzed, and the relevant optimization mechanism is revealed from process mineralogy. The results
show that when the mixture moisture is 18. 5% ,the proportion of anthracite is 7. 2% ,and the alkalinity is 1. 6; when
the segregation of burden distribution and anthracite size of 1 to 5 mm are adopted,the drum strength of the sinter is
58.02% ,the yield rate is 75. 06% , the utilization coefficient of the sintering machine is 0. 91 t/( m’ *h) ,and the solid
fuel consumption is 131.74 kg/t. Process mineralogy studies show that the optimized microstructure of sinter is
transformed from a macroporous thin-walled structure to a macroporous thick-walled structure; while hercynite is
transformed from flaky to granular, the hercynite grains are interconnected , the microstructure is more compact,and the
strength is greatly improved.
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Table 1 Main chemical compositions and burning loss of raw materials %

FRZFK K4y TFe  FeO  Si0,  CaO  MgO ALO;  Ni  Cr,0, P S Hedit
gAY 2460 46.69 0.38 5.84 0.50 3.10 578 0.79 3.7 0.002 0.15 14.69
ER A 4.46 44.26 29.93 6.83 8.05 2.45 4.92 0.8 376 0.002 0.29 1.87
IR 0.30 46.90 23.47 6.26 8.71 2.38 6.41 0.82 2.49 0.005 0.24 2.51
EhRAK 7.8  14.52  4.06 8.10 4.26 214 4.63 0.19 1.67 0.011 0.23 46.74
PesERb K 0.12 45.09 22.58  6.67 8.25 1.62 8.00 0.75 2.33  0.041 0.59 3.12
TR 4.95 0.44 — 6.39 0.55 0.13 4.67 — — 0.020 0.064 86.70
H R — 0. 06 — .51  79.56 1.67 0.50 — — 0.002 0.075 16.44
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Table 2 Size distributions of laterite nickel ore )
LR AL/ T
RS} A
wiH 10 ~ 5~ 3~ 1~ 0.5~ 0.355 ~ -
+10 mm -0.175 mm &/mm
5 mm 3 mm 1 mm 0.5 mm 0. 355 mm 0. 175 mm
WEwERT 12,36 12. 49 4. 64 28.96 18.75 10. 32 5.78 6.70 4.41
W E — 7.59 9.95 39. 07 18. 14 11. 16 6. 36 7.73 1.96
3 HRBEBNEAR( RESE)
Table 3 Size distributions of other raw materials %
WL %
SR TR 8~ 5~ 3~ 1~ 0.5~ 0. 355 ~ v
+8 mm ~0.175 mm & /mm
5 mm 3 mm 1 mm 0.5 mm 0. 355 mm 0. 175 mm
iR 4. 88 10. 21 32.07 33. 83 6.13 4.23 3.64 5.01 3.20
PR — — 4.82 43.73 18.97 14. 99 10. 38 7.11 1. 31
THBRLIK  4.86 3.55 5.51 6. 42 4.99 10. 18 23.57 40. 92 1.37
Prk s R — — — — — — 4.71 95.29 0.10
TCHH — 3.39 6.02 20. 82 18.12 19. 10 16. 16 16. 39 1. 15
HA K — — 6.52 16.75 8.26 7.98 8.38 52.11 0.76
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Fig. 1 X-ray diffraction pattern analysis of

laterite nickel ore
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Table 4 Basic batching scheme %%
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Table 5 sintering pot test parameters
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Table 6 The effect of anthracite ratio on the balance

coefficient of the return ore
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Table 7 Effect of distribution mode on permeability of sinter layers, vertical sintering speed and

distribution of carbon content in upper and lower layers

A BAEER EEESHE/(omemin ) FREBCFHBUEM % TR R0 %
W AR 0.233 24.84 5.28 5.28
T B A1 e 0.281 28.52 9.91 5.04

TE: SR TCHBERIBC LA 7. 2% IRABIR  BUi 0 Bk 18. 5% (BN 1. 6.

2.5 FHRERRE RN

AN 2 TG R AR o e 485 4 1 B 2 o 2 &) 8
fime BBl 8 nJ AL, BfE TR G h 0 ~
3 mm $EEE 3 ~5 mm, 8 SR SO R
b= A NS AN RN SRR £
FEREAR S BT o A AT IR RIA R, T AR kL
JEROH, BREET BT EIR , A5 R TR g o
25200 IR T 3 40 s s DA T B 9 X R

AFITFHEahn 54 JCHROR B, BHZ
ke o3 Ai A2 HATRHIHLUBURL A &) T I B
TERNZ T EE, ML )8, SEORZ R iE <
AR, BRESTROPERESEAR PR o MR ZL
11 ~5 mm B, T ZREGE1S BRI AL VERE

3 B T KAERENS H
besh T LA BAL A AL b R 2



2022 55 4 1

WA, A LD RBRTRRES T 2

15

DrARbR BN 8. 9 Fike MR8 . 9 nI:

B8 JCHRHR LR e 45 M BE B S M

W BAS T AR, RET R AT g R
BREE R, S 67. 48% 3 B 75.06% ,
SR EE T 38. 2% = F) 58. 02% , b
H 22. 99 mm/min 3253 27. 02 mm/min, F|H R
#rrf1 0.81 t/(m’+h) HN#] 0.91 t/(m’+h) 5 {H[E
RIRBHE#EH 116,91 ke/t T3 131. 74 ke/t,
R R K 1. 18 TR IR 0. 86 BEASH R
GPEREINR 10 Fron. 3R 10 nl 0 B 5 4R
BB A A s Ak Je B AR 38 58 1 3
RDI g5, M RDI; s, ¥ # & 90.00%,
RDI o, JIET 1.00% , WR4eVEteih s, i
T 2 R P A R . BRES A L AN R 1L B
No HIF L AR TS, B H 1.0 Tt
P E L6, HA R A K
RS MUABEREIZSH
Table 8 Sintering process parameters before and

after optimization
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Table 9 Technical and economic indexes of sintering
i i T HbeSsHE / FIH &5 EAERRAE, U
WH o ORERI%  REBRIE % SN S 0 NS P
(mm+min~") (t*m™"+h7") (kget™)
AL R 67.48 38.20 22.99 0.81 116.91 1.18
A= 75. 06 58.02 27.02 0.91 131.74 0. 86
R®10 RETHIAS R
Table 10 Metallurgical performance of sintering ore %
‘ . TRIRE JE A 3
i H I B FREL
RDI 63 RDI 5 15 RDI 5,
AL R 78.52 89. 89 97.97 0.38
A5 77.19 97.55 98.53 0.17
T RETETEZUFERSFIHEE
Table 11 Main chemical composition and basicity of sintering ore %
W (B ER) 1% i
It H ; B
TFe FeO Si0, Ca0 MgO AL O, Ni Cr,0,
AT 46. 96 19.26 6.97 7.12 3.17 6.52 0.82 3.76 1.0
eAkE 46.23 21.57 7.02 11.25 3.01 6.21 0. 81 3.57 1.6
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Table 12 Mineral composition of sintering ore %
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Fig. 10 Microstructure of sintering ore
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