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Table 1 Mineral composition quantitative results
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Fig.1 Disseminated characteristics of sphalerite
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Fig.2 Disseminated size distribution of target minerals
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Fig.4 Disseminated characteristics of hemimorphite
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Table 2 Distribution of Zn,Ga,Ge in ore

) WWIEE%  Ind &% GadeE/ (g Ge &8/ (git) IR/ % Ga Ee®/%  GesrBiFR/%

INEET 6.796 62.04 84.41
. 30.70 704.00 56.48 93.48

AR 1.038 51.80 10.76
SEERN 2.349 0.57 3.16 14.01 0.27 1.74 0.56

kA 88.968 0.25 2.00 3.95 4.45 41.78 5.96
LR 0.392 1.36 0.11

HoAth 0.457 - -

it 100.000 5.00 4.26 58.99 100.00 100.00 100.00

5 R ATEn, NEE ) Zn S0 A S Zn (1)
84.41%; SFEWH K Zn 5H A A Zn 1 10.76%;
STELCT AR MR (BE R oA R R
) FREERA ) Zn 530 S A S Zn B 0.27%
4.45% F1 0.11%. MW A h 3 B INEEDT, Zn
HAG IR N 84% A7, ik INEER RIS #A,
R FY A 95% Fiti

NEET (B FWE) i Ga 57 A & Ga
1] 56.48%; 4y LT FERA AR A H 1 Ga 2090 o
WA B Ga [ 1.74%. 41.78%. MAZH A 43k N
BEl (SR 5 Ga IUEREFEICE N 56% A4

NEER (B FWED) Fi Ge 57 45 Ge

1] 93.48%; LT FEE FBKCA 1 Ge 43 91 5
W5 Ge [ 0.56% 5.96%. MiZh 7 H 43 ik N
BT (LS BT ., Ge RIS WL E N 93%
V=

BT WY W E R

PR T L E AR AR WY, R BT A 4
T, DA EE A R B FE G N AN B2 . IR AT R IE R
By KB INEER 45 S BT 1R AT 9% AR Bl R
BB IREREME . DEo BRSNS 2
s B SR BDIR S APIRBEAEBRBRT . B

5



+ 122

W E A

2024 4

T, WA I 52 45 S 91-0.01 mm {11
AR IR 5 7.15%. SRR O IR 25 DB
RS IARE, HHETRE S, e i
.

6 % #

(D & AR R RN SRR, R
PEAEMBUTRE . 8, HEES 5N Zn 4.87%.
Ga 4.10 g/t. Ge 59.00 g/t.

(2) FEETWRNNEEN, HICN R,
BRI A, AN A m A R RIRATE — E
BB, RRIMMBOTEE . M.

(3) INEH BA A 2 AVERHE, AR R
AR, KIS N 2HRR, 588 B4
MEEA AT, XN 4SBT kA kR
W, RHEEY TREREME; DEREN
BNS5A%E . AoASELEMAELR, 2
SN DN R B A A s 1) 2 BT A

(4) [NEEW BRLRE 32 B3 A6 T-2.56+0.02 mm
R, HUR-AIREA R A1 AT A . -0.01 mm
AR TN EERT 5 7.15%, X A5 INEED AN 5 3115
e, SR TR .

(5) MBUTERE. 4 FEERAAE NN,
MAZH A oy N B (&R, B 8.
B ER RIRCR BN 95% 56% Fl1 93% Aifi.

23 Lk :

(1] BB, 2RI, TR 2o W, S5, I b B8 1) B3 U0 A1 B
R TZME L. 7 774868 H, 2020(4):21-25.

CHAO X G, LI Y F, ZHANG Y F, et al. Research progress on
resource distribution and extraction technology of germanium
in coal[J]. Multipurpose Utilization of Mineral Resources,
2020(4):21-25.

(2] B, EIERF, EAFRE. S PREvERI fF A2 M e o £ 1
W E AT AT A, 2021, 30(1):25-31.

AO S F, WANG Z Q, WANG C Z. Analysis of beneficiation
enrichment behavior of germanium, a rare metal associated
with lead-zinc ore in Huize[J]. Mining and Metallurgy, 2021,
30(1):25-31.

[3] ZEdlliE, ¥ U%, AR, 55, BYErT fE A R BOT R T Fu et

). Pk, 2021, 41(3):225-233.
LIK X, LENG C B, REN Z, et al. Progress in the study of rare
elements associated with lead-zinc ores[J]. Journal of
Mineralogy, 2021, 41(3):225-233.
[4] W, HE. SN BED IR IR DR BT 31 & By
fE S5 I 51054, 2020, 40(4):404-411.
PAN P, CHANG H. Characteristics and geological significance
of sulfide rare element enrichment in the Banbanqiao lead-zinc
deposit, Guizhou[J]. Journal of Mineralogy, 2020, 40(4):404-
411.
[5] RRFH &5, ZRERER, 5050 55, 46, Wi EX IS HEE 2 &R
PR 800 2= R AZ RS ], 07 72 5 #h 5T, 2020, 34(5):862-
868+879.
OUYANG Z Q, LIAN C X, YUAN K Y, et al. Status of
rarefied elements in the lead-zinc polymetallic deposits of
Kangjiawan, Hunan Province[J]. Minerals and Geology, 2020,
34(5):862-868+879.
(6] ZF M, RAE . 2BV PRI AR N B o £ R T
FOARRHE R F X I]. 9254k, 2020, 40(6):765-771.
LI Y G, ZHU C W. Characteristics and significance of the
distribution of major trace elements in the ring-banded
sphalerite from the Huize lead-zinc deposit[J]. Journal of
Mineralogy, 2020, 40(6):765-771.
[7] SR E, FEFN, 2285, 55 BRUNALAESP AT 0 T AR AR AR
. BRBRAARET D] EmERERR, 2013, 21(2):13-
18.
GUO C L, JIAO H, L1 Y, et al. Study on the fugitive state of
associated silver, cadmium and gallium in the lead-zinc ore of
Honghuaping, Shaanxi[J]. Gold Science and Technology, 2013,
21(2):13-18.
[8] 1Rk, AT 27, MMBNE, 2. Mo B HE80R il rh [l ee s
FISEIGT 7T (I, B P~ 4 & R, 2020(1):116-119.
XU L, HE L J, YANG Y H, et al. Experimental research on
recovery of zinc and germanium from a zinc leaching residue in
Yunnan[J]. Multipurpose Utilization of Mineral Resources,
2020(1):116-119.
[9] ZARL. VUMK Z & By R E B A4Sy kT T2
1. @Y 1, 2021(3):116-123.
LI D H. Research on the beneficiation process of a gallium-
containing skarn-type scheelite ore in Linzhi, Xizang[J]. Metal
Mining, 2021(3):116-123.

(T # % 156 )



Sintering Performance of Titanium Powder under Cold Isostatic Pressure

ZHANG Baoqing'?, SUN Ying’, LI Yadong", LI Yongjia'¥, SHEN Botao’

(1.Metallurgy and Mining Engineering Faculty, Kunming 650033, Yunnan, China; 2.Faculty of
Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093,
Yunnan, China; 3.Science and Technology Department, Kunming Metallurgy College, Kunming 650033,
Yunnan, China; 4. Kunming Key Laboratory of Comprehensive Utilization Resources of Rare and Precious
Metals, Kunming 650033, Yunnan, China; 5.Zhejiang Huayou Cobalt
Co., Ltd., Jiaxing 314500, Zhejiang, China)

Abstract: This is an article in the field of metallurgical engineering. In this article, TiH, powder was
selected as the experimental raw material to study the sintering behavior of TiH, powder under different
pressing pressure and holding time in cold isostatic pressing, to reveal the effects of pressing pressure and
holding time on the shrinkage as well as the relative density of TiH, sintered specimens, in order to improve
the density of the billet and the performance of the products. The results show that the shrinkage of the
sintered sample decreases with the increase of the pressing pressure, and when the pressing pressure reaches
400 MPa, the pressing pressure has little effect on the relative density of the sintered sample. For the
consideration of the sample preparation efficiency and the pressing pressure limit of the cold isostatic press,
the pressing pressure should not exceed 400 Mpa. The shrinkage of sintered samples decreases with the
increase of holding time, and when the holding time reaches 20 min, the relative density of sintered samples
changes little with the extension of holding time. For the consideration of sample preparation efficiency, the

suitable holding time is 15~20 min.
Keywords: Metallurgical engineering; Titanium powder; TiH,; Cold isostatic pressure; Sintering
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Distribution State of Zinc and the Rare Elements Gallium and Germanium
in a Zinc Ore

ZHANG Lili, LI Bo, LIANG Dongyun, JIANG Ying, HONG Qiuyang, LI Meirong
(Institute of Resources Utilization and Rare Earth Development, Guangdong Academy of Sciences, State
Key Laboratory of Rare Metals Separation and Comprehensive Utilization, Guangdong Provincial Key
Laboratory of Development & Comprehensive Utilization of Mineral Resources, Guangzhou 510650,
Guangdong, China)

Abstract: This is an article in the field of process mineralogy. The occurrence of zinc, associated dispersed
elements Ga and Ge and the distribution characteristics of the main carrier minerals of a zinc ore in China are
studied in detail by means of chemical analysis, microscope analysis and MLA mineral automatic
quantitative technology.The results indicate that the zinc ore contains Zn 4.87%, Ga 4.10 g/t and Ge 59.00
g/t, no independent minerals of dispersed elements Ga and Geare found, Ga and Ge mainly occur in
sphalerite. The theoretical recovery of Zn, Ga and Ge from sphalerite (including hemimorphite) are about
95%, 56% and 93% respectively. A small part of colloidal and fine grained sphalerite is difficult to obtain
dissociation and easy to be lost in tailings, which has a certain effect on the recovery of zinc.
Keywords: Process mineralogy; Zinc ore; Dispersed elements; Ga and Ge; MLA; Occurrence state



