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Table 1 Semi-quantitative analysis and detection results of Yen Bai mine
Fe,0, Sio, Al,O, K,O MgO TiO, Ca0 Y,0; Nd,0,4 La,0, Gd,0,
455 19.4 5.3 0.1 3.1 0.7 11.4 43 1.8 1.6
Sm,0, Dy,0, Yb,0,4 Er,0, PrsOy, MnO ThO, Co,04 BaO SO, U,04
1.3 1.2 0.7 0.6 0.5 0.2 0.2 0.2 0.1 0.07
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Fig.3 Effect of roasting temperature on leaching effect
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Fig.4 Effect of roasting time on leaching effect

2.2.4 WL L/S HhE H AR 5

AR A 2 K R Joe I P IR AR R s - Rt
TRk BRIREE SRR W, ShE. EHR
/. SRR AL AW A, S Al B
R B /S 5 R LR R R AR
KKZFR, IR M LR B s B, )N AR
UER 2, S0 6 [ b /S HEATWESY, Wl L
L/SHL 8. 6. 4. 3. 2. 1. 52l &tk (Y
bt O AR 0.7, KB 250 'C L RE B
8] 2.5 hy ZKEIE] 2h) SZEGEE R L 5,

60
100 — . . .

o< 150
%0 | - 5
. N | D
ISy g
> 60 | =
40 | T &
120 =
EY

- - - - 0

0 2 4 6 8 10
WRE L L/S

5 WELE L/S 312 HERF N

Fig.5 Effect of liquid-solid ratio on leaching rate
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Table 2 Leachate parameters

TREO H' Fe,0, ALO,

20.67 g/L 1.800 mol/L 23719 mg/L 16054 mg/L
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RAFIBR A, 43H 1. 0.5+ 0.1. 0.05 g/mL [
AL BRI IR I pH (A TRR A 5256, WF5T
A BRI B0 BR 2B R R . S 45 R 3.
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Table 3 Effect of impurity remover concentration on yield

Mg OB i/ pHf  Fe0/  ALOY ElES
(g/mL) (mg/L) (mg/L) %
| 44 <100 <100 69.67
0.5 4.4 <100 <100 80.04
01 44 <100 <100  94.18
0.05 4.4 <100 <100 95.26

MR 3 A G, EALBER MR R
SEWAH ZE AR, BRZA% G W BES)/N T 100 mg/L, 1H
FOXTRR R B s m AR5 O, WS, BRAYDL
VIS FR WG B T e f g, BRIt
TR BRAR, WRIEAR, WA, ok
FERRAG, AR ek s w S b 2. BrAvad FE ik
& MgO WK Hy 0.1 g/mL IF, 8. FIR LN
T 100 mg/L, #iHIcAIA ] 94.18%.
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Table 4 Test results of different pH endpoints

pHIH Fe,0,/(mg/L) ALO,/(mg/L) [l /%
4.1 274 219 96.13
4.2 133 110 94.18
43 <100 <100 88.15
4.4 <100 <100 85.18
45 <100 <100 80.75
50 <100 <100 70.23
M 4 w50, pH(HZE SAEILS] 43 1N, BRAR

FITIEAR LB T, B pH (HZ& IR, # ik
EAW TR, pHEZL RUBIT 4.4 1), H0H T
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B R R S A s I I AR R AR Y B 1 A
b ERPRIREE, SRt L ik g,
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Table 5 Extraction conditions and results

APl PR Lk, SR R T
J£/(mol/L)  J&/(mol/L) W /(mol/L)  ¥KJE/(mol/L)
0.45~0.6  0.105 1:1 0.1 <0.01
0.45~0.6  0.105 1:15 0.156 <0.01
0.45~0.6  0.105 1:2 0.21 <0.01
0.45~0.6 0.105 1:3 FH=gmii <0.01

MCA EFEE R R, A FEA T AW
HPUR, OA LUk I A7 S AT AL A 1 B 8
O:A=1:1.5 W, FEA HLA B IL E] 0.156 mol/L,
O:A=1:2 1 & A ML £ 15 2] 0.21 mol/L, {H 4
O:A=1:3 I, P kB mr, 7EAHUE 2 b
MFALIBLS, Ll O:A=1:1.5~2 B A HIE.
242 AL

H 6 mol/L £hFER AASIRIAH LG, R FH FL g idim )X
T B AN AT R, R
iR HE, S4RE 6.
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Table 6  Stripping conditions and results
TRARL EE 3 — T

WEE, WEE O:A kg (mol/L) €T
(mol/L) (mol/L) (mol/L) i P A 1)
0.156 6 10:2 07762 3.57 99.51
0.156 6 10:1.5 1.0294 2.76 98.98
0.156 6 10:1  1.5321 1.18 98.21
0.156 6 10:0.8 1.8427 0.41 94.50

AL e A S BG40, e A% B B ik 548 A
Eorl L3 s Lk JE . O/A=10:2 F110:1.5 5}, &
W 4y ik B 99.51% A 98.98%, fH Jz A
HWE K&, AR FRESEFER S E; OA=
10:1 I, i H R 98.21%, 2 HWK JEAE
1 mol/L /ity, W HAZEAL B AATH; 4 O/A=
10:0.8 I}, S A< - FE IR £ 1.8427 mol/L, i
FAN 94.5%; Lt IR Z, 6 mol/L R
PLO:A=10:1 BT R ABAEH -

I RIS HOAT R S, T R A iit R S
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Table 7 Comprehensive test results

- . REOWE/  Fe,04/  AlLOy/

SEES RS W LCR % (mollL) (m; y E) (m; y ﬁ)
1 92.88 1.5451 <100 <100

2 92.35 1.4687 <100 <100

3 90.1 1.5226 <100 <100

4 92.27 1.5372 <100 <100

5 90.98 1.4815 <100 <100

MR 7 0[5, RABRSEHEATIEG, T
1 — RPN B R AESES, S g RA R E I
P, B LR AT 90.1%~92.88%, Hii K FE A
1.5 mol/L 224y, FERE%. B EHERT
100 mg/L, SEHG ™ fl Al B4 HEAEE 3 B A A HYCT
AL

4 % #

(1) AR S0 SR FH AR R 5 B 22 i s e e
Peh KRR R M7, SRR A . R
FE L RERERTRANE MoK B A&, 3 &R
WEL (i AR =1:0.7, KipaiE JE k250 C,
JE e a2 1.5~2 h, WK =4, KK EM
T ATIL 99.5% LA b, RN IR AEIL F 40 g/L.

(2) RHAAABRET pH M 7, BR 2
P A L P IR B 2k T, T I SO AR A B R
WRE. pHHZ RUGF4E, 19 HBR AR A S A Bt
WREHN 0.1 g/mL, pHAEZ ik 42 £47, Fe,05
ALO; 253 TR E G T 100 mg/L, i -Liefn]
15 94%,

(3) B 4% 1B R A 1l ik PSO7-45 i -
HCI A REE, 30 I OB A S e 2 1 72 OA L,
FEERI A Ty, LL O A=1.5~2 BT 5 geidfii 26
I, O:A=10:1 84T 5 iy e 2, LRl
1K 99%, AW HRJEREIL 0.7762 mol/L.

(D) BN SEAT SRR AL,
T T IA 90.1%~92.88%, i TIKJELE 1.5 mol/L
Kidi, BEAFE. B KT 100 mg/L, i
S TME AR N FH IR 5 5K, SRR B e e TR R
BRI A IR TT R R -
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Utilization and Development of Associated Rare Earth Resources of the
Iron Ore in Yen Bai Province, Vietnam

Zhang Liangjiu'?, Pan Wuxia', Zhou Huirong', Guo Huaibing’
(1.Guangxi Guosheng Rare Earth New Material Co., Ltd., Chongzuo, Guangxi, China; 2.Chinalco Guangxi
Nonferrous Rare Earth Development Co., Ltd., Nanning, Guangxi, China)

Abstract: This is an essay in the field of metallurgical engineering. Aiming at the problem that the rare earth
enrichment after magnetic separation of iron ore tailings in Yen Bai Province, Vietnam cannot be directly
utilized, the sulfuric acid roasting process and extraction and enrichment transformation technology are used
to carry out experimental development. The process parameters of sulfuric acid roasting, water leaching,
impurity removal, transformation and other processes were systematically studied and observed how work
on the effect of the experiment and the most optimum technological conditions were determined. The
experiment showed the acid and ore ratio (volume: mass) is 0.7, the roasting temperature is 250 degrees
Celsius, the roasting time is 2 hours, the leaching water and ore ratio is 4, and the roasting and leaching
process was carried out under the above conditions. Impurity removal was carried out with a concentration of
0.1 g/mL and a pH of 4.2 as the endpoint. The grade 5 counter-current extraction was carried out under the
O/A of 1.5~2, the 5 counter-current back extraction was carried out under the O/A rate of 10:1, the overall
recovery rate reached 90.1%-92.88%, the rare earth concentrations is 1.5 mol/L, the content of iron and
aluminum is lower than 100 pg/mL, and met the requirement of the industrial applications, and realized the
utilization and development of the accompanied rare earth resources of the iron ore tailings in Yen Bai
Province, Vietnam.

Keywords: Metallurgical engineering; Yen Bai Province Vietnam; Iron ore; Rare earth; Associated
resources; Development and utilization
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Recovery of Rare Earths from Polishing Waste

Zhang Yu

(Lianyungang Gaopin Renewable Resources Co., Ltd, Lianyungang, Jiangsu, China)

Abstract: This is an essay in the field of metallurgical engineering. Using rare earth polishing powder waste
as raw material, an orthogonal experimental design was used to convert rare earth oxides into sulfates by first
conducting roasting experiments of the waste with a mixture of ammonium sulfate and ammonium bisulfate.
The orthogonal experiment with 3 factors and 3 levels was carried out by using the orthogonal table Ly(3")
and statistically analyzed the test results: the roasting temperature was 480 “C, the roasting time was 3 h, and
the mass ratio was 1.8:1. In the second step, 0.2% thiourea was added to the acid leaching solution as
reducing agent, and the technological conditions of leaching rare earth from the calcined solid phase with
dilute sulfuric acid were studied. The orthogonal experiment with 4 factors and 4 levels was carried out by
using the orthogonal table L,(4’). The experimental result shows that on the condition of lixiviating
temperature being 90 ‘C, sulfuric acid thickness being 0.5 mol/L, lixiviating time being 4 h, liquid-to-solid
quality ratio being 4: 1, the extraction rate of rare earths will reach 97.8%~98.0% in mass fraction.

Keywords: Metallurgical engineering; Roasting; Waste of rare earth polishing powder; Recovery rate of rare
earth; Orthogonal test design
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