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Abstract: Rotary kiln process is widely used in the resource disposal of zinc—containing solid waste. In order to
optimize the technique, in this paper,based on comparing and studying the composition and phase of incoming charge,
tailings and recycled zinc powder of two enterprises, the reaction process of rotary kiln is analyzed. The results show
that the removal rates of Pb and Zn produced from two kinds of inc-containing wastes are 83. 33% ,67. 69% ,96. 97%
and 84. 38% respectively, the grades of purity of regenerated zinc powder are 14. 58% and 41.49% respectively, the
removal rates of Cl are 96.64% and 97.97% respectively. In numerical simulation, when the ventilation rate is
10 m/s and the temperature of insulated wall is 1 200 °C , the step separation of Pb,Zn and Fe-containing kiln slag
can be realized. This method is conducive to improve the purity of regenerated products and enhance the value of
zinc-econtaining solid waste.
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Fig.1 Schematic diagram of rotary kiln
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Fig. 3 SEM analysis results of furnace charge, tailing slag and recycled zinc oxide powder of type A and B
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Table 1 XRF analysis results of furnace charge, tailing slag and recycled zinc oxide powder of type A and B %

YRZ B Fe,0,  ZnO PbO Ca0 8i0,  ALO, Mg0  MnO  TiO,  Cr,0, cl

AKAKE 6409  0.65  0.06 7.46  3.42 .81  1.18  0.63  0.25  0.04  1.10

B AME 5007 6.8  0.33 7.47 315 194  1.03  0.50 — 0.05 11.84
AR 7594  0.21 0.0 534 423 228 1.39 0.40 0.22 0.03  0.07
BREW  75.92 107 0.0l 865 612 309 095 0.63 0.13 007 0.24
A kg 27.02 1458 0.30  3.47 212 1.54 0.5  0.27 0.17  0.02  6.36
B AR 10.08  41.49 2,42 0.79 0.28 0.31  0.35 0.10  0.02 0.0l 20.24
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A—Fe,0,; B—Fe;0,; C—FeO( OH); D—CaCO,; E—CaSiO,; F—ZnFe,0,; G—Zn0; H—PbO;
I—KCl; J—NaCl; K—FeCl;; L—ZnCl,; M—PbCl,; N—FeO; O0—Ph,Cl,CO;.
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Fig.4 XRD phase analysis results of furnace charge, tailing slag and secondary products of type A and B
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Fig. 5 DTA analysis results of two Zn-containing mixtures
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Table 2 Major chemical reactions

=T =2 SN IR EE 1 °C F AT A HAE( AG”) /(Jemol ")
C(s) +CO,(g) =2CO(g) 699 169 358.41 - 174. 17T
ZnFe,0,(s) +C(s) =2Fe0(s) +ZnO(s) +CO( g 685 19 575.41 -20. 42T
Fe,0, + C(s) =3Fe0(s) +CO(g) 664 176 538 —223.96T
Fe,0, + CO(g) =3Fe0(s) +CO,( g 572 196 100 —209. 25T
Zn0(s) +C(s) =Zn(1) +CO(g) 969 240 505. 61 - 193. 57T
Zn0(s) +CO(g) =Zn(1) +CO,(g) 937 140 810 — 116. 34T
Zn(1) =7Zn( g) 904 107 278 -91. 12T
FeO(s) +C(s) =Fe(s) +CO(g) 724 165 386. 48 — 165. 76T
FeO(s) +CO(g) =Fe(s) +CO,(g) 554 ~17 490 +21. 13T
PbO(1) +CO(g) =Ph(1l) +CO,(g) 900 116 285.5 - 100. 75T
Ph(1) +3Fe,0, =2Fe,0, + PhO( 1) 900 49 420.3 - 57.487T
Ph(s) =Ph( g) 500 191 355.8 - 103. 08T
27n0('s) =2Zn +0, 904 940 964.7 —409. 45T
2PhO(s) =2Ph +0, 500 814 098. 1 -392. 27T

&3 WA Zn NPEIE DTA IER T4 R

Table 2 DTA peak region analysis results of two Zn-containing mixtures

S A ZEAPEH 20. 68 mg) B X AP TR 16. 74 mg)
HEAEE(TG) /mg IMECAH) /(Jeg™") AHAE{E( TC) /mg PUH(AH) /(J-g™")
25 ~400 -0.09 -112.49 -0.62 -137.61
450 ~700 -0.94 +378.43 -2.56 +970. 46
700 ~ 1 000 -0.07 +52.25 -0.54 +115.09

LA UL LS, BRI PIAH A BN 9 90. 15% 1 76. 04% , 4= EALEEHR BT 1 4l
Fe,0,. Fe,0,. FeO ( OH) . CaCO,. CaSiO;. FEH 28.04% , FA SR EEEEAN S, A TR
ZnFe,0,. ZnO. PbO. ZnCl,. PbCl,. FeCl,. Fho B, AHFSETE— 45 5 0 LR
ISR N o X TAIK CL RN CL A [ % Dt B, HRETFHTE,

b, BIEEE T S Py Zn SF-2 [DSCRAL
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Table 4 Component settings in the multiphase

flow model
P 4 KA
R LYyt
Fe,0, 45.39 60
ZnO 1. 96 20
Zn 0 0
PbO 0.13 20
Pb 0 0
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6(c) 56(d) -
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Fig. 6 Numerical simulation results of separation of lead and zinc in rotary kiln
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