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Experimental research and mechanism analysis on effect of adhesive
for strength of carbon-containing pellets
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Abstract: The strength of carbon-containing pellet is one of the main reasons restricting the application of carbon—
containing pellet in the field of low-carbon ironmaking. In view of the problem that the strength of carbon-containing pellet
is difficult to meet the equipment requirements the effects of bentonite sodium metasilicate and HPMC on the falling
strength and compressive strength of cold-pressed carbon-containing pellet are studied and the pelletizing mechanism of
adhesive and microstructure of the fresh pellet are analyzed. The results show that the pellet strength decreases with the
decrease of iron ore particles and increases with the decrease of pulverized coal particles. With the increase of bentonite

sodium metasilicate and HPMC the compressive strength and falling strength of carbon-containing pellet show an increasing
trend. SEM analysis of the microstructure and morphology of the pellet show that bentonite is attached to the surface of iron
ore particles in an aggregation state while HPMC could be immersed around or inside iron ore which can significantly
improve the falling strength and compressive strength of carbon-containing pellet.
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Fig.1 XRD analysis of iron concentrate powder
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Table 3 Industrial analysis of pulverized coal %
XRD 1. 2 1 0 1
w( TFe) /w( FeO) =2.30 76.02 11.07 12.91
. 1 3 ( + Na,Si0;.
( Fe,0,) HPMC) 4 o
(8i0,) !
Table 4 Combustion mass loss rate of binder
. /%
26.36
Na, SiO, 1. 69
5 HPMC 99. 15
<45 pm 4 HPMC
1 ( ) 99. 15%
Table 1 Main chemical composition of iron Na, SiO, 26.36%
concentrate powder % 1.69% o Na,SiO,
TFe Fe,0; FeO Si0, CaO ALO, MgO MnO Si0,
66.39 62.77 28.86 6.36 0.66 0.25 0.52 0.13 0.45 AL O,
2 ( ) HPMC
Table 2 Particle size composition of iron ° 3
concentrate powder %o HPMC > > Na, Si0;
0 45 (45 75 (75 150 (150 600 °
35.54 19. 10 30.71 14. 65 1.2
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10 <75 pm
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Fig.2 Relationship between pulverized coal particle size ( <75 pm) and falling strength and compressive strength
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Fig. 3 Relationship between iron concentrate powder size ( <75 pm) and falling strength and compressive strength
2 HPMC 80% 4.13 /(0.5 m)
0.3% 6.75 /(0.5 m) 12 N/P

o <75 pm 20% 15.6 N/P 9.8 /(0.5 m)
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Fig. 4 Relationship between bentonite dosage and falling strength and compressive strength
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(a) ; (b) » (e 5
5 SEM
Fig. 5 SEM of iron ore pellet surface prepared by bentonite
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Fig. 6 Relationship between Na,SiO, dosage and falling strength and compressive strength
. Na,SiO, 1. 0% 2.0%
2.0 /(0.5 m) 4.6 /(0.5 m) . Na,SiO,
8.5 N/P 10. 23 N/P;
1 /(0.5 m) 2.3 /(0.5 m) .
13 N/P 38.67 N/P; Na, Si0;
3.0% o
0 2.4 HPMC
Na,SiO, HPMC C. H. 0

7.
. N

Na,0+nSi0, + mH,0—Na,0°+nSi0,*mH,0 (1)

Na,O+nSi0, *mH,0—2NaOH + nSiO, *(m - 1) o 7 o
H,0 (2)
Na,O+nSi0O, + CO, + mH,0—Na,CO; + nSiO, *
mH,0 (3)
Si0,  NaOH
Na, SiO, CO,
Sio, o Sio, 7 HPMC

Fig. 7 HPMC molecular structure formula
<75 pm
55% « 80% HPMC



Fig. 9 SEM of the surface of iron ore pellets prepared by HPMC
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Fig. 8 Relationship between HPMC dosage and falling strength and compressive strength
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