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Effect of composite binder on quality of iron concentrate pellets
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Abstract: In order to fully explore the advantages of organic binders on the quality improvement of iron concentrate pellets
and make up for the shortcomings of organic composite binders in weakening the compressive strength of finished pellets,
vermiculite ,sodium carboxymethyl cellulose ( organic binders) and bentonite are compounded to explore the effect of
composite binders on the quality of iron concentrate pellets, and the mechanism of vermiculite to improve the strength of
finished balls is explored with the help of SEM and thermogravimetric analysis. The results show that, when only 1%
bentonite is added without organic binders, the drop strength of pellets is only 1.5 times/(0.5 m), the compressive
strength is 8.2 N/P, the burst temperature is 550 °C ,and the strength of finished pellets is 3 121 N/P when the preheating
temperature is 950 °C and the roasting temperature is 1 200 C. When the amount of bentonite is fixed ,with the increase of
the proportion of organic binder to 0. 12% ,the drop strength of green pellets can be increased to 8. 0 times/ (0.5 m) ,and
the compressive strength can be increased to 11.3 N/P,but the bursting temperature of green pellets can be reduced to

395 °C ,and the strength of finished pellets can be reduced to 2 465 N/P; After adding 0. 03% vermiculite + 0. 12%
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organic binders + 1% bentonite, the quality index of pellets is the best, the dropping strength of pellets can reach

6.5 times/ (0.5 m) ,the compressive strength is 13.4 N/P, and the bursting temperature is 362 °C . The strength of

finished pellets can be increased to 2 764 N/P under the same conditions. The results of SEM and thermogravimetric

analysis show that the expansion of vermiculite can continuously expand and fill the pores in the pellets,and form a liquid

phase during the roasting process,which is conducive to the growth of solid-phase diffusion crystals,reduce the porosity of

the pellets,and improve the compressive strength of the finished pellets.

Key words: sodium carboxymethyl cellulose ( CMC ) ; vermiculite; composite binder; pellets quality; compressive

strength
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Table 1 Main chemical composition of iron concentrate %
FERAFE TFe FeO  Fe,0, Si0, ALO,  CaO MgO S P Na,0  K,0 Mn;0, TiO,
kSR 65.27  27.00 — 4.52 1.69 0.43 0.38 0.110 0.010 0.42 — — —
gt 11.98 — — 47.01 15.00 1.52 2.02 0.051 0.082 2.13 0.12 — —
®wh — 1.95  11.23 39.56 12.70 4.24 18.29 — — — 3.84 0.17 0.93
R2 HHEW BIKMERERME
Table 2 Pellet performance and particle size of iron concentrate
IZIN ICIN RS HAE R/ HEE L/ HRTE A <0.075 mm
DFK/ % BEIK % 3 (grem™) (grem™) (m’-g™") R i L/ %
4.56 16.53 0. 31 5.12 2.56 792.32 82.5
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Table 3 Physicochemical index of bentonite

PH 25 T 22 45 1/ W i et/ ind5iniive -7 S 45304 Wk Edilval
[mmol-(100 g) '] [g(100g) ']  (mL-g™) (mL-g™) (mLeg™) T RRSE %
70 36. 09 307.5 21.5 13.8 502.76 81. 65
x4 EANPNEER(REDE)
Table 4 Particle-size distribution of vermiculite %
>0.150 mm  [0.150,0.075) mm [0.075,0.063) mm [0.063,0.053) mm [0.053,0.045) mm  <0.045 mm
5.4 1.6 45.3 16.8 14.6 16.3
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Fig. 1 Pelletizing experiment and inspection process of

pellet quality
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Table 5 Effect of the amount of organic binders

on pellet properties

HHESRAE  ETRE,  AERBUEER AR

(B0 /%  [¥-(0.5m) '] £/ (N-P") RE/C
0 1.5 8.2 550
0.08 1.8 8.6 512
0. 09 2.2 9.5 501
0.10 4.6 9.7 485
0.11 6.7 10.4 425
0.12 8.0 11.3 395
0.13 9.2 10.8 321
0.14 10.5 10.7 302
0.15 14.0 9.4 254
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Fig.2 Effect of the amount of organic binder on

compressive strength of finished ball
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Table 6 Effect of the amount of vermiculite on

pellet performance

A espg BRI
BEOREE ETERE ol BR UR AL
ﬁﬁy[mmsmﬂ(Nw)%@ WL/ %
% (NPT

0 8.0 1.3 395 2465 24.32
0.01 7.2 1.7 384 2534 22.94
0.02 6.8 12,5 371 2646 20.21
0.03 6.5 13.4 362 2764 19.65
0. 04 5.3 13.9 321 2742 23.56
0.05 4.6 145 298 2638 24.78
0. 06 4.5 14.4 284 2586 25.15
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