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Modified starch strengthens properties and mechanism of zinc-
containing dust sludge briquettes
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( Wuhan University of Science and Technology a. School of Resources and Environmental Engineering;
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Abstract: Briquetting is an important process for the treatment of zinc-containing dust in the rotary hearth furnace
process and there are such problems as low strength of wet agglomerates expensive binders and easy breakage of
agglomerates during belt transfer. In this paper conventional modified starch is used as a binder to participate in briquetting
of zinc—containing dust mixtures and the effects of moisture roller speed inter—roller pressure and binder dosage on the
strength of the briquettes are explored and the action mechanism of the binder is explained by group behavior analysis

infrared spectroscopy analysis and XPS photoelectron spectroscopy. The results show that when the amount of modified
starch is added at 2% the briquetting strength is similar to that when the binder is 3. 5% the cost of binder is reduced by
53 yuan/t. Continuing to increase the amount of binder can greatly improve the briquette strength and the briquette

strength achieves the optimal value when the amount of modified starch is 3. 5% . At this time the falling strength of the
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wet briquette is 7. 80 times/( 0.5 m) the compressive strength is 91.78 N/P and the compressive strength of the dry
briquette is 388. 55 N/P. The mechanism of pregelatinized starch to improve pellet strength is analyzed and it is found that
the characteristic absorption peaks of dry ball powder at 1 404 ¢cm™' and 860 ¢cm ™' are significantly enhanced after the
addition of starch and the characteristic absorption peak of —OH relative to Fe translation appeared at 549 cm™'.
Photoelectron spectroscopy shows that the 2p orbital energy of Fe is decreased from 719.7 eV to 719.35 eV after the
addition of starch indicating that the polar groups in starch are adsorbed with the surface of zinc-containing dust which is
the key factor for the increase of briquetting strength. The research results can lay a foundation for the low—cost and efficient

treatment of zinc-containing dust in the rotary hearth furnace and the development of the rotary hearth furnace process.
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1 ( )

Table 1 Main chemical composition of raw materials %
TFe FeO Sio, Ca0 C Zn S P
51.540 57.740 1.53 9.780 2.37 7. 650 0. 086 0.172
52.450 53. 600 4.06 6. 780 6.18 5.510 0.231 0.201
TRT 35. 840 12.250 5.79 3.459 25.24 2.974 0.513 0.117
CDQ 1.475 1. 805 7.22 3. 169 85.10 0.028 1. 391 0.119
2 ( )
Table 2 Particle size composition of raw material particle size %
>0.074 mm <0. 045 mm
>2.000 (0.850 (0.208 (0. 150 (0.104 (0.074 0_(0(; 045mm (0.038 (0.020 <0.020
mm  2.000 mm 0.850 mm 0.208 mm 0.150 mm 0.104 mm 0.045 mm 0.038 mm  mm
9.42 5.37 1. 89 3.80 79.52
TRT 22.86 14.36 7.92 11. 16 43.70
CDQ 23.04 11.8 21.98 17. 16 9.56 7.95 7.31 1.20
0.38 0.76 5.33 11.05 12.38 34. 86 33.65 1.59
", 30 mm, 20 mm- 15 mm
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1.2 30 mm. 0.5 m
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Fig.1 Test process of starch-modified material
enhances zinc-containing sludge briquetting '
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Fig. 2 Effect of moisture in the mixture on the strength
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Fig.4 Effect of roller speed on the strength of
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Fig. 7 XPS photoelectron spectroscopy of mixtures
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