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Removal rules of potassium,sodium and zinc from sinterstrand head
ash under carbon thermal reduction
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Abstract: Fe and K in sinterstrand head ash have high recovery value,and the recovery of these two metals is the main
goal of head ash resource utilization. Chemical analysis, X-ray diffraction and scanning electron microscopy are used to
study the physical and chemical properties of sinterstrand head ash,such as chemical composition, phase composition and
microstructure. Roasting experiments are conducted to explore the influence of roasting temperature, roasting time and
n(C)/n(0) (ratio of amount of substance) on the metallization rate and K, Na and Zn removal rate of sinterstrand head
ash. The results show that the main components of Fe,K and Cl in the sinterstrand head ash account for 55. 72% of the
total mass,and K,Na and Zn in the ash exist in the form of KCI, NaCl and ZnFe, O, , respectively. The metallization rate
and K,Na and Zn removal rates of carbon-containing agglomerates increase with the increase of roasting temperature,
roasting time and n(C)/n(0). The removal of Zn in the agglomerates is relatively easy,while the removal of K and Na is
relatively difficult. When the roasting temperature is 1 150 °C , the roasting time is 10 min and the n(C)/n(0) is 0.9,the

metallization rate and Zn removal rate of the carbon-containing agglomerates are 93. 97% and 98. 53% , respectively. When
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the roasting temperature is 1 150 °C ,the roasting time is 60 min and the n(C)/n(0) is 1.2, the removal rates of K and

Na in the agglomerates are 90. 14% and 81. 37% ,respectively.

Key words: sinterstrand; dust removal; carbon thermal reduction; metallization rate; carbon-bearing lump
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Table 1 Main chemical components of sinterstrand head ash %

TFe Fe, 0, FeO Si0, Ca0 MgO

ALL0, K Na cl Pb Zn C

32.35 43.36 2.6 3.72 10. 12 2.62

12. 18 1. 44 11.13 0.63 1. 41 1.9
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Fig.1 Particle size distribution of sinterstrand head ash and pulverized coal

YIRLIX 6], /W4 53 A5 75 549. 54 ~ 1 905.46 pm
HURLDCIT . 1 92 2 T, R0 T AR 1O 9
SR, BN 57, 43%

T2 BEHIsHh(RENE)

Table 2 Industrial analysis of pulverized coal %
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Fig.2 Micro-morphology and element distribution of sinterstrand head ash
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Table 3 Results of EDS analysis of corresponding
points in Fig. 2

12.15 3.07 0.85 1.78
36.26 20.16 4.58

1.77 41.48 34.69
1.42 7.78 6.83

X O Fe Si Ca Na K Cl
1 12,16 82.15 0.16 1.81 0.21 1.44 0.65
2 1277 2.35 0.50 1.71 3.38 39.56 35.27
3 21.32 68.85 0.60 1.34 0.71 2.63 2.59
4
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18.20

20
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Fig. 3 XRD diffraction pattern of sinterstrand head ash
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Fig.4 Carbon thermal reduction test equipment for
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Fig. 5 Influence of different roasting temperatures on the reduction behavior of ore/coal composite briquettes and the

XRD diffraction patterns of the products
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Fig. 7 Influence of different roasting times on the reduction behavior of ore/coal composite briquettes and the XRD

diffraction patterns of the products
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Fig. 8 SEM images of reduction products at different roasting times
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Fig. 9 Influence of different n(C)/n(O) ratios on the reduction behavior of ore/coal composite briquettes and the XRD

diffraction patterns of the products
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Fig. 10 SEM images of reduction products under different n(C)/n(O) conditions
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