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A study of technological mineralogical characteristics and analysis of a
deeply-oxidized lead-silver oxide ore in the Mawengen mining area,
Qinghai Province
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Abstract: In this paper, the technological mineralogical characteristics of representative lead oxide ores in the Ma-
wengen ore district of Qinghai Province were systematically studied by means of optical microscope identification,
scanning electron microscope, X-ray energy spectrum probe and sieving analysis. The results show that the main
valuable elements of ores are lead (2.76%) and silver (204.4 x 10 °). The modes of occurrence of lead in ores
are complex, mainly occurring in lead-iron jarosite and other insoluble lead, followed by lead oxide and lead sul-
fate. The lead minerals in ores are mainly lead jarosite, leucite and arsenopyrite, with a small amount of galena and
arsenopyrite. The modes of occurrence of silver are more complex, and the independent silver mineral is sulfur-cop-
per-silver ore, whose content is very small. Some silver isomorphism occurs in other metal sulfides. Through polari-
zing microscope and scanning electron microscope analysis, it is found that the main lead minerals such as lead

jarosite and cerussite are seriously intergrown and fine-grained, which is consistent with the results of screening test.

ks BEA: 2018 11 -01; $#ESF HHE: 2019 -03 -28; 4wiE: FRSE
TEHEN: B 987 — O, B, TR, #id, 5T TR, EENEE DT S HBOREHIRE LA 5% T/, E-mail: 361351120@

qq. como



FUE IR AR X AL EYRE L 20 W 2R 1 & 2 Hr it 5L 391

At the same time, the content of arsenic in ores is high, reaching 5.43% . The arsenic-bearing minerals, except

arsenopyrite and scallion, underwent X-ray diffraction. Energy spectrum analysis shows that some lead minerals are

closely related to arsenic, and complex arsenic-lead minerals such as arsenopyrite and arsenopyrite are formed.

Therefore, it is predicted that arsenic will be enriched synchronously with lead minerals in the mineral processing.

The independent silver minerals of silver are mainly pyrite, copper and silver minerals with fine dissemination size.

Most of silver minerals occur in silicates or oxides such as quartz and limonite in the form of micro-particles. Based

on the above research results, it can be concluded that the lead-silver oxide ore is very difficult to be separated. It

is suggested that the flotation-chemical separation process should be adopted to recover lead and silver metals.
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Fig. 1 Photographs of ore structure (reflected plainlight)
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a—mimetite, anglesite and beudantite occur in irregular granular form; b—pyrite exhibiting automorphic and semi-automorphic granular form; c—py-
rite exhibiting heteromorphic granular form with well-developed cracks; d—scorodite usually exhibiting reticulate form; e—galena metasomatized by

cerussite; f—galena encapsulated in arsenopyrite in fine grains; Ang—anglesite; Mit—mimetite; Bed—beudantite; Sc—scorodite; Py—pyrite;

Apy—arsenopyrite; Css—cerussite; Gn—galena; Mrc—marcasite
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Fig. 2 Characteristics of lead, silver minerals
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a—complex inlay photograph of cerussite and anglesite (reflected plainlight) ; b—photograph of anglestie irregular distributed in beudantite ( reflected

plainlight); ¢—BES: point 1, 2, 3, 4, 5 are anglesites, point 6 is beudanite; d—BES: point 1, 2, 3 are beudantite, point 4, 5, 6 are scorodite;
e—photograph of beudantite irregularly embedded with scorodite ( reflected plainlight) ; f—stromeyerite showing anhedral granular distribution in arse-
nopyrite and covellite contact zone (reflected plainlight) ; g—BES: point 1, 2, 3 are stromeyerite, point 4 is arsenopyrite, point 5 is ceruloplasmin;

Css—cerussite; Ang—anglesite; Bed—Dbendantite; Sc—scorodite; Stm—stromeyerite; Apy—arsenopyrite; Cv—covellite
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analysis of stromeyerite
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Table 4 The particle size statistics of the metallic minerals in the ore
) J7 R L INEEA TR I AT e
i 2%/ mm - - -
IS E S e E N Wik AIiE E N iR
-1.65~ +1.17 7.54 7.54
-1.17 ~ +0.83 9.57 9.57 9.95 17.49
-0.83 ~ +0.59 3.00 3.00 10. 15 19.72 13.11 30.60
-0.59 ~ +0.42 5.15 8. 15 13.55 33.27 15.40 46.00
-0.42~ +0.30 7.14 15.29 13.21 46.48 14.22 60.22
-0.30 ~ +0.21 9.78 25.07 12.17 58.65 12.88 73.10
-0.21 ~ +0.15 11.36 36.43 11.93 70.58 8.92 82.02
-0.15 ~ +0.105 14.60 51.03 9.19 79.77 7.93 89.95
-0.105 ~ +0.074 13.30 64.33 6.92 86. 69 4.69 94. 64
-0.074 ~ +0.052 12.86 77.19 5.75 92.44 3.30 97.94
-0.052 ~ +0.037 10.83 88.02 3.55 95.99 1.36 99.30
-0.037 ~ +0.026 6.25 94.27 2.15 98.14 0.52 99.82
-0.026 ~ +0.019 3.38 97.65 1.63 99.77 0.11 99.93
-0.019 ~ +0.010 1.62 99.27 0.15 99.92 0.05 99.98
-0.010 0.73 100. 00 0.08 100. 00 0.02 100. 00
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Fig. 3 Composition of X-ray energy spectra of the main minerals



53 I T A UL B R T ST AT 397
Chen Jinghua and Zhang Fangqi. 2017. Investigation on electrochemical
3 % i//t\‘ properties of cerussite in sulfidation-floatation system[ J]. Mining and

(1D TR AT DX DX A A 2 B ) 48 A
WA, EEATNICE AL Ph Ml Ag, Ag &84 204. 4 x
10 %, Pb (AL 2.76% « A A7 VT IR A AR S 18

A% BRAT T HVEAL A A A, LR AE TR
A B R v, /b i AR AL B - 7 B 1 R K
fE1E.

(2D WA R R L (LA
PR, DTV TS SR e e )
Ml SL S B SR VT, D
PR TN EERT SRR RE AT S AT B
WA AL A B MR ) R
AR WA ) F 2 A0, RO R LA
=P S IS NS PV SIS ¥ Sl K Y Ry
B, B VT BN A A AR B A T RIR L 2
TR VR . YT S ETL O YA O R
Do YR BTN A L SR BUH DU O R A AL,
AT LA AR S AT LR  AS R IR 43 A7 1 A
BRAL At DL AT R AR A TR R 1 LR AN B R
5 RBAE A

(3) W F RE s B A HORDIR L TR 3 L 2 FLAR
Wi WA A B RCR G ATE-— ATE
PR 285 A4 AR 8 A X BR85S A AR 5 ) L A 2
gE ) FLMOR S5 25

(4) T ZH XA EV R LA A A L A
=) 5 A YR S 2 SR, R I TR
WIAE A T R T T ) 3R T i O R R AR T AR OK 2
AR, WK K B B 2 VR 0k T S A B %
A, T A 0 YR 2R A FR AR, SR R k-
e 2E R A T2 AT A B

References

Carlson S M, Laughlinyurs C, Olds T A, et al. 2017. Secondary lead
minerals from the Copps Mine, Gogebic County, Michigan[ J]. Rocks
& Minerals, 92(2): 166 ~171.

Cheng J G. 2013. Beneficiation-metallurgy technology for low-grade fine-
grained lead-zinc oxide ore[ J]. Mining & Metallurgical Engineering,

33(5): 106 ~110.

Metallurgical Engineering, 37(4): 38 ~40Cin Chinese with English
abstract).

Li Cunxiong, Wei C, Deng Z G, et al. 2013. Experiment investigation on
hydrothermal sulfidation and flotation of lead-zinc oxide ore with ele-
mental sulfurl J]. Journal of Kunming University of Science & Tech-
nology, 29: 1 351 ~1 362.

Donskoi E, Manuel J R, Austin P, et al. 2014. Comparative study of iron
ore characterisation using a scanning electron microscope and optical
image analysis[ J]. Applied Earth Science, 122(4): 217 ~229.

Huang L, Yang B and Tong X. 2017. Process mineralogy of lead-zinc
tailings in Guizhou Province[ J]. Journal of Kunming University of
Science & Technology, 42(4): 25 ~34.

Jia Muxin, Ying Ping and ku Qiang. 2015. Discussion on certain prob-
lems on the utilization of some kinds of ore from the view of process
mineralogy[ ] 1. Non-ferrous Metals( Mineral Processing), 61(2): 1
~4(in Chinese with English abstract).

Liu S Q, Wang W P, Song B X, et al. 2012. Present situation on benefi-
ciation of lead-zinc oxide ore[ J]. Advanced Materials Research, 524
~527: 1017 ~1 022.

Ma C, Shu Y and Chen H. 2016. Preparation of high-purity lead oxide
from spent lead paste by low temperature burning and hydrometallurgi-
cal processing with ammonium acetate solution[ J]. Rsc. Advances, 6
(25): 21 148 ~21 155.

Strobele F, Wenzel T, Kronz A, et al. 2010. Mineralogical and geochemical
characterization of high-medieval lead-silver smelting slags from Wiesloch
near Heidelberg ( Germany)—An approach to process reconstruction[ J .
Archaeological & Anthropological Sciences, 2(3): 191 ~215.

Wan Changlin, Liu Liangming, Gao Xiang, et al. 2010. Study on re-
source evaluation of large-scale open-pit mine and mining limit optimi-
zation: Take the Tibet Qulong copper mine as case[ J]. Metal Mine,
39(1): 41 ~44(Cin Chinese with English abstract).

Xiao Jun, Dong Yanhong, Zhang Du, et al. 2017. Beneficiation of a low
grade sulfide-oxidiged Pb-Zn mixed ore in Guangxi[ J]. Non-ferrous
Metals( Mineral Processing), 64(4): 31 ~35Cin Chinese with Eng-
lish abstract).

Xu Jinli, Xing Xia, Zhang Qin, et al. 2010. Direct determination of sil-
ver, copper, lead and zinc in copper ores by inductively coupled plas-
ma-atomic emission spectr()metry[.]]. Rock and Mineral Analysis, 29

(4): 377 ~385(in Chinese with English abstract).



398 = A W

38 4

Yang Jiuliu. 2004. The research of process mineralogy certain highly oxi-
dized silver ore[ J]. Non-ferrous Metals, 51(3): 1 ~4(in Chinese
with English abstract).

Yang M, Xiao W, Yang X, et al. 2013. The processing mineralogy for
lead and zinc oxide ore in Sichuan[ J]. Journal of Mineral, (s1):
125 ~125.

Zeng Maoqing, Le Zhiguang and Sun Yuxiu. 2013. The technical study
on mineral processing for lead oxide ore containing high PbSO,[J].
Multipurpose Utilization of Mineral Resources, 34(1): 34 ~39(in
Chinese with English abstract).

Zhang Ke. 2006. REE geochemistry of Leqingla Pb-Zn deposit in Tibet
[J]. Geology and Prospecting, 42(6): 26 ~31 (in Chinese with

English abstract).

Mt o 32 2% STk

WReete, sKJ7 5. 2017, FUBYR B A6 I 3% 14 AR K B AL 2 1R BE 9

[J]. WA TR, 37(4): 38 ~40.

TURNK, B P, A R 2015, AL 44 f R R S 2l b 3
P RA P B ]. A OAEOGEY D, 61(2): 1 ~
4.

i BB, XIZEW, W R, A% 2010, KRAERH LRI 5S T R
FARAHTF S ——LAPE B IR A Il 1], 4@, 39C1):
41 ~44.

YoO9R, EHRLL, 9K, S5 2017, VGG SR B SR 1 B A
ik LZEL)]. AESRGET#H), 64(4): 31 ~35.

WS, B, Bk Hh, 2 2010, HUBCHEA S B 7 UR R STOGIETE
EE R A AR T ], AR, 29(4): 377 ~382.

M. 2004, Ko EEEMWAVRY A L ZV ¥ RL)). A6sE
CGEFE5), 51(3): 1 ~4.

HRE, KRBT, IhVESS. 2013, SHPLIAUETE RS T 2R
LI W7 gi & FIR, 3410 34 ~39.

sk BE 2006, PO TR TR R M LT SR MR A RFAEL T ]
TS5, 42060 26 ~31.




