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Table 1  Analysis results of main chemical components of the sample
Na,O K,0 MgO Ca0 BaO Sio, ThO, ALO,
0.059 <0.010 0.12 3.89 1.04 0.34 0.24 0.42
REO Nb205 F P205 S TFe 80203 C
65.86 0.055 5.20 11.26 0.28 1.34 <0.0010 2.96
*x2 HAHBLES DER %
Table 2 Rare earth distribution analysis results of the sample

La,0, CeO, PrsO0, Nd,0, Sm,0, Eu,0, Gd,0,4 Tb,0,
27.59 50.92 4.81 14.71 1.06 0.20 0.36 <0.10
Tb,0, Dy,0, Ho,0, Er,0, Tm,0, Yb,0, Lu,0, Y,0,
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.23

*3 HAERL. SSHLEMRS

Table 3 Rare earth and calcium phase analysis of the sample

B REO REO-F REO-P CaO #HMWEFCaO WHRESHCa0 MIRESH HICa0 TEREHFHICa0 MRES H 1 CaO

TE/% 6586  39.68
IATE/% 100.00 60.25

26.18 4.03 2.24
39.75 100.00 55.58

1.30 0.05 0.39 0.05
32.26 1.24 9.68 1.24

MR AT, B RS R AL o R
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R TR T 13.12%. 11.44%. 3.00% B
£ 11.26%+ 3.89%. 1.34%. La,0,+ CeO,. Pr,0,,-
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2900 6:4. A EYIAE T T A, AL S TR
CaO FI # B2 45 h 1 CaO 43 7l 4 2.24%. 1.30%,
P& A R AN 87.84%, KK CaO 45k
W A ATAE SR A FBE KA Y, 7 B RERR 5k
W A i S P 1) CaO it
K 12.16%.
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Fig.1 XRD analysis of the sample
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Table 4 Mineral composition of the sample
[ M TS S Wt 1 e Vil el ANl ek
52.00 36.29 2.01 2.01 0.02 0.02 0.01 0.05 0.02
Hlk A BERA #A Hzofi JifA WhIFRRAT RN 7R KA
0.01 2.02 1.87 0.45 0.15 1.11 0.44 0.02 0.04
PR EY JiE e A e =t GiYe) oAl
0.01 0.03 0.04 0.08 0.04 0.10 0.01 0.30 0.85
— 14801 — 14798
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Fig.2 Energy spectrum analysis diagram of sample
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Table 5 Particle size distribution of rare earth mineral of the sample
Wipm ‘ﬁwﬁ’éfﬁ‘ﬁf @EE ‘ﬁhﬁi}%’ﬁ@ﬁﬁ it ‘Iﬂﬁf
DA% BUDNR Y% SR Y%  BUDHRY%  SGR % B MR Y% SR % BIAR %

+74 0.04 100.00 0.02 100.00 0.00 100.00 0.00 100.00
-74+53 1.28 99.96 0.97 99.98 3.56 100.00 0.72 100.00
-53+38 2.18 98.68 2.02 99.01 1.22 96.44 1.23 99.28
-38+30 11.61 96.50 10.15 96.99 4.14 95.22 8.11 98.05
-30+20 22.62 84.88 18.87 86.84 12.11 91.08 18.24 89.94
-20+10 41.10 62.27 44 .41 67.97 31.92 78.97 40.47 71.71

-10 21.17 21.17 23.56 23.56 47.05 47.05 31.24 31.24

2 Fk. . B, BWTERERS
%

TRREE S

N TR E W SRR A B
AE T ERKAY PPk sl, JORERIR i
W5 A oy BT REVE, REREET AR SRR i
W s MR A BEARCA BT T
PRAR S L S L S DL T, AR IR 6.

M 6T LLEH, #to ¥ Uik

2.1

AFAE S BAR T H IR B B A R s A AT R
S EE] 92.11%. 88.01%, SR AT . oA Ak
WEARZ, HHAE R 483%. 6.44%.
B TR0 RGBT SRR, A WK
A7 PR BRAA R B E N 53.77% 84.99%.  39.68%-
54.98%, S5 LA 00 E AR L 4y ik B 39.59%
12.69%- 53.94%. 40.66%, HILT W L7 95
WA IR BT wEA . B IR AT R R
).
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Table 6 Dissociation degree analysis of rare earth minerals, magnetite, hematite, fluorite and apatite
Y 3 BT Y%
o CIREN KA ok ¢e) SRR SRR SHREMR 53,
P pUa pLtaE W iE W iE: W iEA:
SBREI 92.11 1.74 1.70 1.39 0.53 0.21 2.32
MEF 88.01 2.18 2.41 1.85 0.82 0.32 4.50
- HRE%
b ME SRE Gmmda SEmES S A S3LAb
_ WiEE S W iE I B B
%ii%i/ 53.77 39.59 0.35 0.15 1.59 1.47 3.08
W A ) N B %
WiEE  WEE W4 A B BaiE A -
BT 84.99 12.69 0.12 0.07 0.37 0.13 0.51 1.12
o VeI %
T SRR 15 L
UREE  WWEA W iEA: W pUaE Wi
WA 39.68 53.94 0.59 0.15 1.10 0.87 3.68
- B
b M SR GEmE SEBRG SR 1% CPa0
WYEEE WA e EE W iE: W iE:
BEKH 54.98 40.66 0.31 0.15 0.82 0.96 2.13

(1) GBI 55 8 AT ML AR/ (2) SRBR AN WA M AR AE RO IR (3) SRBRAH SRABRT I (4D SBREIT SRR, Fifa .

AR RIS

M () WA IRBRAR . KA S AR (6) MR AT HAIAE A, LA BB A AE AT (7) SRR PSS T
BERRE . SRR (8) SRBRED LS IBRES  SEEE, FLA RO M BRI TR (9) # A TR
B3 BB PRI YREESE

Fig.3 Characteristics of rare earth minerals association in rare earth concentrate
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23 RABIRT PBIREERRTEREFRS
FRAEFE S0 DAL s - Bk B ST
(1) AF6S 5 B R A, 6 A RS R L BR
W AT ORI, SRR T,
231 KR IEAEIRES
B LR M A LR 8, W Hon 4K
T4y LA e XAFAE, o Be e b i
it 99.92%, HrhmBRIR RN W CELHE SUh li

38.28%, AXAT 0.08% 14 - LI 7] % 541 /N
B HAES A RPN B
232 K EOTEMIRARES

T EICE I AT WK 9. FEAAAET IRk
AR, el SRR 1 59.14%. 17.13%,
Bk 52 R G AN /N AR S BT SR Ak
B Bafis TEAET WS AmER
23.73%. FEW R YD AR B B, 290N
53.77%, RHEN 7L S &=, BARBUKH

By SRESETE . EWE) Y 61.64%, MUEA ]l
x7 BB B STETEHTEER

Table 7 Results of rare earth, calcium, phosphorus and iron balance calculation
> » ) S=N REO on TFe CaO
VAERE WWER o e R TEM R STEM v AR
(R 52.00 74.26 58.61 0.45 2.09 0.24 9.50 1.41 19.33
TR BT 2.01 62.07 1.89 - 0.54 0.83 10.25 5.43
AT 2.01 37.33 1.14 0.51 0.09 0.06 0.09 0.51 0.27
A 36.29 69.51 38.28 27.67 90.46 0.27 7.46 0.57 5.45
WA 1.87 0.69 0.02 0.06 0.01 0.56 0.80 71.54 35.26
IR 1.11 0.11 0.00 0.10 0.01 70.00 59.14 0.21 0.06
WA 2.02 1.94 0.06 40.35 7.34 - 0.00 51.31 27.32
A=A T 0.60 - - - - 4.96 227 43.20 6.83
AT 0.10 - 22.98 1.75 1.43 0.04
LGN 0.44 - - - - 51.14 17.13 - -
SN 0.02 - - - - 39.63 0.60 1.58 0.01
HoAth 1.53 - - 0.37 0.43 0.01 0.00
Al 100.00 100.00 100.00 100.00 100.00
&R R Y% 65.89 11.10 131 3.79
220 85 1% 65.86 11.26 1.34 3.89
Al R EU % 100.05 98.59 98.04 97.53
#z8 WU HHLTHNG
Table 8 Distribution of rare earth in concentrate
B SRR SRS EA HMH A A IRERA WK A Al
ZER/% 38.6125 1.2476 0.7503 25.2252 0.0129 0.0012 0.0392 65.8916
RIS 58.61 1.89 1.14 38.28 0.02 0.00 0.06 100.00

x9 WU PSKHST
Table 9 Distribution of iron in concentrate
SRR R R R s A s A B SR R SRR R LA SRR ORI At
T/ % 07770 0.2250  0.1248 0.0980 0.0298 0.0230  0.0109 0.0105 0.0079  0.0033  0.0023 0.0012 0.0001 1.31
AT/ Y% 5914 17.13 9.50 7.46 2.26 1.75 0.83 0.80 0.60 0.25 0.18 0.09 0.01 100.00

233 B IRASIRE

Mo L K5 v E K 20 A WL 10, A7 AETE 3K
1) WEFNZA 4 A b P BEIR SR ) 32 AT A
Ja A WEAR A PIR, WE  AT R LA 97.80%;

(2) LAY /NS AR 23 SR S AT T S A
WO HA S SRR, AR 2.20%.
234 RS PSR AR RS

B FREAT TS 1) o0 A W 11, KA TE e

R 10 B HBENDE

Table 10 Distribution of phosphorus in concentrate

KR HE A WK A A AT WA IRERH™ &t
SRR Y% 10.0414 0.8151 0.2319 0.0103 0.0011 0.0011 11.1009
RIE A 90.46 7.34 2.09 0.09 0.01 0.01 100.00
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AR AT, Wid CaO & E4Y 62.58%, M=
£ FTTEATE CaOT HLN 6.83%, LL4l/MuZE
PRF HOR SR AR T 8ai . s
JEATI) CaO Z 4 d 30.21%, 23 e A Hy
(1) CaO &AL 0.38%.

HHE 11 al %0, A5 FRARH RS0 P (1) CaO &

£ 11

i, BB R I A B KA
o MR SEM A 2 B ROl A 1R PR AR A
FEAHXTEAAR, 290 39.68%. 54.98%, [ i ik
W A M JE e Ko AN ¥ A7 . KA
WL /N BT AP AE T IR B0 8 i
R, eV W BEN Tk bR

i

Table 11 Distribution of calcium in concentrate

ELi WA BERAT RRERT AR AIRAT SRR MR BT RERET WL SRR At
EEE/% 13378 1.0365  0.7332 0.2592 02060 02069 0.0103 0.0023 0.0014  0.0003  3.7940
AR/ % 3526 27.32 19.33 6.83 543 545 027 006 004 001 100.00

TR A R RS P S Bl B RO A 0 4 4y i
U — R VR E T2, MR RRAR IS R Al Ik
A, WA SIS, O A T2 S B K R
B SR A R i 2 R, (R S
Ve B . HHER 12 AT, GRBREET . SRS EliAT A
BN R R AR, TV S R R RS I B

fa i A FTVER I R (REOD 43 3 4 72.50%,
61.64%, #%JiJC% TFe. P,0,. CaO i & 5y
Sk 024%. 0.43%. 1.69%;: Jh & A7 K50 1 I
i i A FTER I [BLCE (REOD 43 3 A 69.51%,
38.28%, Z4JiJG#H TFe. P,0,. CaO Hif ¥ & 4y
WK 0.27% 27.67%- 0.57%.

® 12 mEGT SREASENTEFETE

Table 12 Calculation of element balance in separation of bastnaesite and monazite

i, REO TFe P,0; Ca0
R S TR T TS T T s AT
EER 52.00 74.26 58.60 0.24 9.50 0.45 2.09 1.41 19.33
SRS Al 2.01 62.07 1.89 0.54 0.83 - - 10.25 5.43
EelibT 2.01 37.33 1.14 0.06 0.09 0.51 0.09 0.51 0.27
I R 56.02 72.50 61.64 0.24 10.42 0.43 2.18 1.69 25.03
HlUE A 36.29 69.51 38.28 0.27 7.46 27.67 90.46 0.57 5.45

24 FTEREXRMESH

H TR R A AL S A e R
w2 MEAERR (F 3, % REOH TFe.
P,05. CaO HHdEAT T A S 3 #T, -4 R 8
A RS 5 2% FUTER TFe. P05 CaO Z
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RFUCESTERAE (H 4 P LER, #O0
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SR BRI SR AR AT R R
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WA L WAL PO & 5 A IEAH G, 17 6B i
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KM TRERE . SRS A A7 5 Cao
PO IEARDG, MRBREI . BEAT . BT,
Fs BERAH R AL CaO & & R AR

3 & #®
(D) JREF TR h REO & 44 it & TFe.

P,05. CaO 75l 65.86% 1.34%. 11.26%-
3.89%. it 0 E B LML W W AT
SN L A DA S /b s (1) R A A R B ]
W, AR K 99.92%; BRIt EK MR N)iZ,
L W AP AE T e R R gk b, 3L
SIATHN 76.27%, HAHE45 IR R G A4 /o
B ECT Wi MEA. Aafa. TTfRA
SRR B B LM W SR A T R A
R A, PE AR L) 97.80%; F511) E 2
WA A WA A afifea, Hofmg
) 69.41%, A o LA /N ZEAACRH 43 HODR 25 TR
AE TR SERES A A ST Y.

(2) TR LR A e % 2 LA W e
AR, R P kA & BEAK, Yk
4, K5 LYY BOE LR, W b T
B, wA . WA B SRR R B FE AN 53.77%
39.68%- 54.98%, LI IER VAR IT RN
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(3) JRAH TR T U Bl 5 R A R
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Research Institute of Rare Earths, Baotou, Inner Mongolia, China)

Abstract: Rare earth grade of Bayan Obo mixed rare earth concentrate is 65.86%, and the contents of P,Os,
CaO and TFe are 11.26%, 3.89% and 1.34%, respectively. Chemical analysis, automatic mineral analysis
system, SEM and EDS were used to study the occurrence of rare earth and impurity elements in mixed rare
earth concentrate. The results show that rare earth mainly exists in bastnaesite, monazite, parisite and
huanghoite in the form of independent minerals, iron mainly exists in magnetite hematite and pyrite,
phosphorus mainly exists in monazite and apatite, calcium mainly exists in fluorite, apatite, dolomite and
calcite, which can provides mineralogical basis for further separation of bastnaesite and monazite concentrate
and reduction of impurity elements in rare earth concentrate.

Keywords: Rare earth concentrate; Rare earth; Iron; Phosphorus; Calcium; Occurrence state
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Study on Process Mineralogy of a Copper-Nickel Polymetallic Sulfide Ore

Tan Weijun', Feng Zeping®
(1.Qinghai Yellow River Mining Co., Ltd., Golmud, Qinghai, China; 2.Power China Northwest Engineering
Co., Ltd., Xi'an, Shaanxi, China)

Abstract: In this study, the process mineralogy of a copper-nickel polymetallic sulfide ore was studied.
Results show that the main useful minerals in the ore are nickel-pyrite and chalcopyrite. The main metal
sulfides are pyrrhotite and a small amount of pyrite. The gangue minerals are mainly magnesium silicate
minerals such as serpentine, olivine and actinolite. The ore has a high comprehensive recycling value. It is
recommended to carry out research on the occurrence state of platinum, palladium, gold and silver and the
corresponding beneficiation process to maximize the recovery of precious metal minerals in the ore.
Keywords: Copper-nickel polymetallic sulfide ore; Process mineralogy; Serpentine
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