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Table 1 Main composition of fume with high
fluorine-chlorine

Zn Pb Fe F Cl HoAh

23.52 35.21 0.29 0.18 0.75 40.05
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PbCl,+Na,CO;= 2NaCl + PbCO;|

ZnCl,+Na,CO;= 2NaCl + ZnCO; |

PbF,+Na,CO;= 2NaF + PbCO,|

ZnF,+Na,CO;= 2NaF + ZnCO;|
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Table 2 Effect of sodium carbonate concentration on the

removal rate of F and Cl of zinc oxide soot and
the rate of zinc loss

Na,COKEE (gL'D  BFR/%  BCIE/%  FHRER%

0 25.32 65.21 5.13

20 32.63 73.54 436

50 44.28 77.64 3.52
100 50.38 85.59 2.12
150 63.28 87.66 1.56
200 65.22 88.02 2.04
250 66.53 90.46 2.89
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Table 3  Effect of alkaline washing time on the removal rate
of F and Cl of zinc oxide soot and the rate of zinc loss

B (8] /min FZ/% B CIZ /% B R EE %
60 51.86 72.14 1.84
90 57.35 79.68 1.66
120 64.23 86.84 1.61
150 66.04 87.69 1.58
180 65.94 88.01 1.64
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Table 4 Effect of alkaline washing temperature on the

removal rate of F and Cl of zinc oxide soot and
the rate of zinc loss

BRIEIREE/C MFZ/% B CIZ /% B2 %
30 51.38 76.69 1.74
40 55.28 81.06 1.69
60 59.47 85.54 1.62
80 65.49 87.01 1.59
90 68.24 88.11 1.68
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Table 5 Effect of slurry-liquid-solid ratio on the removal rate
of F and Cl of zinc oxide soot and the loss rate of zinc

B I L R /% I CL#/% BERV R %
2:1 61.24 80.02 1.41
3:1 66.10 86.87 1.52
4:1 69.85 90.26 1.76
5:1 73.09 92.03 1.87
6:1 75.01 92.12 2.01
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Table 6 Effect of composite lye on the removal rate of F and
Cl of zinc oxide soot and the rate of zinc loss

NaOHMKk /(g L") FE/%  BCIE/Y% BERE%
10 72.69 91.67 1.91
20 75.06 93.65 2.12
30 81.58 93.76 228
40 85.01 93.57 2.67
50 85.94 93.84 2.98
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Abstract: In the hydro-zinc smelting system, a large amount of fluorine and chlorine ions not only hinder
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Experimental Study on Low Alkalinity Ecotype Artificial Reef Materials
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Abstract: A new type of artificial reef with high strength was prepared by using slag-CaO-FGD gypsum as
cementitious material and sea sand as aggregate. The effects of FGD gypsum on the compressive strength
and hydration products of the new artificial reef materials were investigated by means of mechanical
properties test, X-ray diffraction, thermogravimetric analysis and SEM. The results show that the addition of
appropriate amount of desulfurized gypsum can significantly improve the cementitious strength of CaO
activated slag cementitious materials, and promote the preferential formation of ettringite (AFt) in the
hydration process. Under the optimal gypsum content, the 3 d strength can be increased by 51.4%, the 7 d
strength by 35.7%, and the 28 d strength by 25.2%. The dissolution test results of heavy metal ions show that
the seawater quality of the immersed samples conforms to the national first class sea water quality standard;
pH detection of surface leaching solution showed that a small amount of OH™ dissolved in the surface of the
artificial reef material test block at the initial stage of seawater immersion, so that the pH value of immersion
solution increased from 8.0 of fresh seawater to 8.5, but returned to the normal value after 60 days; in
addition, the real sea area hanging board experiment showed that the reef had good marine compatibility and
a large number of aquatic organisms attached. Low-alkalinity ecological artificial fish reefs can meet the
basic performance requirements of fish reefs, have broad application prospects, and provide a new way for
the comprehensive utilization of slag and sea sand.
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the smooth progress of the electrolysis process, but also accelerate the corrosion of the equipment. In this
paper, the alkaline washing process is used to remove fluorine and chlorine from the high fluorine and
chlorine zinc oxide soot from a multi-hearth furnace. Effect of sodium carbonate concentration, alkaline
washing temperature, alkaline washing time, liquid-solid ratio, and sodium hydroxide concentration on the
removal rate of fluorine and chlorine is studied, adding the influence of zinc loss rate. The results show that
under the conditions of a sodium carbonate concentration of 150 g/L, an alkaline washing time of 2 h, a
reaction temperature of 80°C, a slurry-to-solid ratio of 5:1, and a sodium hydroxide concentration of 40 g/L,
the composite lye will affect the multi-hearth furnace. The removal rate of zinc oxide, fluorine and chlorine is
the best, 85.01% and 93.57% respectively, and the loss rate of zinc is 2.67%.

Keywords: Multi-hearth furnace; Zinc oxide; Alkaline washing; Defluorination and chlorine removal
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