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Table 1 Results of X-ray fluorescence analysis

Na;O MgO ALOs; SiO2 P20s SO3

KO CaO TiO2

MnO Fex03 ZnO  RbO SrO Y203 ZrO: Cl LOI

0.63 1.56

1278 61.36  0.13 033 145 0.81 0.66

042 7838 0.01 0.01 001 001 0.02 0.05 11.86

Na:0 0.63%- MgO 1.56%- K20 1.45%. Ji+
Wit H b Si0: B EAN T, MR b R4 HI T
BT =%mEEL. HLtd ALO: FRE R, HHE
TUYERE S, BeREN 11.86%, ULHHANLR
SRE, RLRERE.

22 REHFILER

B R MERFE AT XRD YA T, 4 45

B 1.

510 15 20 25 30 35 40 45 50 55 60 65 70
26/(°)
B 1 B X SHEETSELE

Fig. 1 X-ray diffraction pattern of the raw diatomite
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Fig .2 Scanning electron microscope of the raw diatomite
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Fig .3 Backscatter electron image and select point energy
spectrum in constituency 1
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Table 2 Results of analysis of chemical composition in
constituency 1
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Fig. 4 Backscatter electron image and select point energy
spectrum in constituency 2
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Table 3 Results of analysis of chemical composition in constituency 2
% Na,O MgO AlLO3 SiO2 P,0s K20 CaO TiO2 MnO> FeO
W 1 - 0.68 3.34 1.65 5 1.76 3.61 = . 88.96
PR 2 0.32 1.74 12.83 42.23 25 0.17 35.7 = 451
TS 3 - - 98.48 0.7 3 . s . B B
i & 4 - 2.67 21.93 66.91 = 1.68 0.21 0.5 - 6.11
W s 0.37 1.69 9.25 50.87 1.11 0.94 0.9 - 5.04 29.83
= 6 - 1.94 7.03 85.44 2 1.57 0.29 . = 3.73
e 7 0.64 2.28 13.51 43.9 = 1.6 1.15 - 8.24 28.67
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Table 4 X-ray fluorescence analysis results of one-section magnetic separation

% NaxO MgO ALO; SiO2 P20s K20 Ca0 = TiO» MnO2 FeO
R - 0.68 3.34 1.65 - 1.76 3.61 - - 88.96
g2 0.32 1.74 12.83 4223 25 0.17 35.7 - 4.51
I3 - - 98.48 0.7 - - - - -
EE 4 - 2.67 21.93 66.91 - 1.68 0.21 0.5 - 6.11
s 0.37 1.69 9.25 50.87 1.11 0.94 0.9 - 5.04 29.83
e - 1.94 7.03 85.44 - 1.57 0.29 - - 3.73
EE 7 0.64 2.28 13.51 439 1.6 1.15 - 8.24 28.67
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Study on Zinc Extraction Process of NH:<(NH4):AC-H:O System by Response Surface Optimization
Ma Aiyuan', Zheng Xuemei ', Li Song ', Li Guojiang ?, Xie Tingfang 2, Chang Jun *

(1.College of Chemistry and Materials Engineering, Liupanshui Normal University, Liupanshui, Guizhou,
China; 2. Yunnan Chihong Zinc and Germanium Co., Ltd., Qujing, Yunnan, China; 3. School of Materials and
Chemicel Engineering, Tongren University, Tongren, Guizhou, China)

Abstract: In this paper, zinc metallurgical waste residue was used as raw material, NH3-(NH4);AC as
leaching agent, and NH;-(NH4);AC-H20 system was adopted to recycle zinc in zinc metallurgical waste
residue. The zinc extraction process conditions of NH3-(NH4);AC-H:0 system were optimized by Response
surface methodology (RSM). The influences of three factors including total ammonia concentration, reaction
time, liquid-solid ratio and their interaction on zinc extraction rate were investigated, and the predictive
regression equation between zinc extraction rate and each factor was established, and the experimental
conditions of zinc extraction optimization were obtained: the leaching time was 21.94 min, the total ammonia
concentration was 6.05 mol/L, the liquid-solid ratio was 4.98 mL/g, the stirring speed was 400 r/min, the
temperature was 25 C , and the ammonia ammonium ratio was 1:1. The predicted value of the zinc leaching
rate was 84.98%, the measured value was 84.50%, and the relative error was 0.48%. The measured value
is close to the predicted value. The results show that the prediction model is reasonable and the optimized

process conditions are feasible.

Keywords: Zinc metallurgical waste residue; Leaching; NH3;-(NH4);AC-H:O system; Response surface
methodology
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Research on the Occurrence State of Iron in Tubular Diatomite in Inner Mongolia

Li Mingyang', Li Zhiwu?, Ren Zijie'*, Wu Feida', Guan Junfang'®, Gao Huimin'?

(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan, Hubei, China;
2. Inner Mongolia Dongsheng Diatomite Technology Innovation Industrial Park Co., Wulanchabu,Inner Mongolia,
China; 3. Hubei Key Laboratory of Mineral Resources Processing and Environment, Wuhan, Hubei, China)
Abstract: The tubular diatomite in Shangdu, Inner Mongolia was taken as the research object, and the
phase composition, chemical composition, structure and morphology and mineral occurrence state were
characterized by X-ray diffraction (XRD), X-ray fluorescence analysis (XRF), scanning electron microscope
(SEM) and electron microprobe (EPMA). The results show the SiO: content is 61.36% of the diatomite,
containing feldspar, quartz, chlorite, montmorillonite, illite, etc., and the content of Fe20s reaches 7.88%.
Iron mainly exists in the form of hematite, iron manganese oxide, pyrite and fine iron oxide film. The diatom
exhibits tubular, of which length is about 10 to 30 um, the pipe diameter is about 5 to 20 um, the square holes
with the side length of about 0.5 pm are regularly arrayed on the shell wall. The Lagmuir specific surface
area can reach 77.64 m*/g. The study provides the technical basis for the deep processing and application of

tubular diatomite.
Keywords: Tubular diatomite; Iron; Mineral occurrence state



