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Changes in double-ayer sintering performance and flue gas

pollutant emission of laterite nickel ore
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Abstract: In order to develop and utilize laterite nickel ore with abundant reserves and low price by changing the
proportion of solid fuel in the upper and lower layer compound the double-ayer sintering test of laterite nickel ore is
carried out without increasing the total carbon distribution the sintering performance of the new process and its influence on
the granulation performance of the mixture are studied and the change law of pollutants in the sintering flue gas is
analyzed. The results show that doubledayer sintering can make the heat distribution of the upper and lower material layers
more uniform reduce the overmelting phenomenon of the lower material layer improve the granulation effect enhance the
air permeability of the material layer in the sintering process make the anthracite combustion more sufficient and greatly
improve the sintering performance. Compared with the benchmark test the yield of the two groups of experimental sinter is
increased by 7.99% and 10. 40% respectively the tumbler strength is increased by 6. 77% and 5. 34% respectively the
utilization coefficient is increased by 0.29 and 0.20 t/( m”h) respectively the solid fuel consumption is decreased by

15. 80 and 22. 59 kg/t respectively and the sinter performance is greatly improved. Doubleayer sintering helps to reduce
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pollutant emissions among which NO, and SO, emissions are reduced by 31.14% and 61.35% which is conducive to

environmental protection.
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Table 1 Main chemical compositions and burning loss of test raw materials %

TFe FeO Si0, CaO MgO Al O, Ni Cr, O, P S

46. 69 0.38 5.84 0.50 3.10 5.78 0.79 3.71 0.002 0.150 24.60 14.69
44.26  29.93 6. 83 8. 05 2.45 4.92 0. 84 3.76 0.002 0.290 4.46 1.87
46.90 23.47 6.26 8.71 2.38 6.41 0. 82 2.49 0.005 0.240 0.30 2.51
14.52  4.06 8.10 4.26 2.14 4.63 0.19 1.67 0.011 0.230 7.88 46.74
45.09  22.58 6. 67 8.25 1.62 8.00 0.75 2.38 0.041 0.590 0.12 3.12
0. 44 — 6.39 0.55 0.13 4. 67 — — 0.020 0.064 4.95 86. 70
0.06 — 1.51 79. 56 1.67 0.50 — — 0.002 0.075 — 16. 44

2

Table 2 Particle size analysis of test raw materials

( ) 1%
S8 mm (58 mm (35 mm (13 mm (0.5 1 mm (0.355 5 mm (0.175 0.355 mm <0.175 mm  mm
2.93 5.46 9.95 39.07 18. 14 10. 32 6.36 7.77 1.96
4. 88 10. 21 32.07 33.83 6.13 4.23 3.64 5.01 3.20
— — 4.82 43.73 18.97 14. 99 10. 38 7.11 1.31
4.86 3.55 5.51 6.42 4.99 10. 18 23.57 40. 92 1.37
— — — — — — 4.71 95.29 0.10
— 3.39 6.02 20. 82 18.12 19.10 16. 16 16. 39 1. 15
— — 6.52 16.75 8.26 7.98 8.38 52.11 0.76
XRD. TGDTG 1 o : DTG 4
1 X Cu 62.4 C
5 (°) /min;
10 °C /min 30 ~1500 C. 3.53%; 3
1( a) ; 282.4. 1 087.4C 1 317.
. . N C 11.56% + 0.95%
N o 1(b) 0.76% - 3
(a) XRD; (b) TGDTG
1— FeO( OH) ; 2— (Fe,0,): 3— (Cr,0,); 4— Mg,Si,0,( OH) , ; 5— (Si0,) ;
6— AI(OH) , ; 7— (NiFe,0,); 8—DTG  ; 9—TG .

1 XRD TGDTG
Fig.1 X-ray diffraction pattern and TG-DTG pattern analysis of laterite nickel ore
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Table 3 Parameters of sinter pot test
/mm /mm /kPa /kPa /C /min /min
770 250 5 10 1 100 3 6
MRU OPTIMA7 m, /1 000
K=—7—"7"— (4)
. Sxt
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4 5 mz; t ho
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) ’ G kg/t; m,
AY AY kgc
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B=—
: i (6)
Q h 0.6 B R 4
P=-"|— . :
F (Ap) (1) !
5 mm ke; Ry
P JPU; Q
kgo
m’ /min; F m> h
m; Ap Pa, 2
F=""%100% (2) 2.1
my
. F %; m, 4 5 21,1
mm kg: m, kg,
7="2%100% (3) : (1)
s 4 . 4
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Table 4 Particle size composition and air permeability of mixture
( ) 1%
>8mm (58 mm (35 mm (13 mm (0.51 mm <0.5mm >3 mm /mm /JPU
12.22 13.73 28.83 43.82 1.28 0.12 54.78 4.18 0.233
A 6.11 30. 12 49.03 13. 54 1.20 0 85.26 4.83 0.336
A 9.48 43.38 38.69 7.58 0.87 0 91.55 5.50 0. 385
B 3.74 41.62 46.42 7.61 0. 61 0 91.78 5.10 0. 400
B 4.81 26. 64 41.43 25.83 1.29 0 72.88 4.41 0.336
2.1.2
5
o 4.5 »
A. B . 2
A. B 7.99% « 10. 40%
6.77%  5.34% o A
11.37. 6.36 mm/min
0.29. 0.20 t/(m2°h) ;
15. 8. 22.59 kg/t.
B A,
5
Table 5 Technical and economic indexes of sintering
/% / /
(mmemin~") (t'm™+h") (kget™")
68. 69 51.73 24. 44 0.77 147. 10 0.97
A 76. 68 58.50 35.81 1. 06 131. 26 0.76
B 79.09 57.07 30. 80 0.97 124. 51 0.71
2.2 Al
3 o
o 3 A. B 0,
0,. CO. NO, SO, 0 21% o
90 s A. B 0, o
0, N
o A. B 0,
0, 0 0, 0



38 48 2
(a) 0,; (b) CO; (c) NO; (d) SO,
1— ; 2— A, 3— B.
3
Fig. 3 Emission behavior of main flue gas pollutants after doubledayer sintering of laterite nickel ore
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