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6 2004~2010 FEFH AL FEE B - R EEIFLEE

N %2{ J@ El' =S %~
BF o E [0 7 (2006 F 20(?;5 = 0087 (2000 % [2000F | 0 B | mpigee
5B | - — — — — 13,000,000 | 14,000,000
W — — — — — 5,200,000 | 5,800,000
S - = 730 | 650 | 650 | 550 | 550 | 48000 84,000

FIB | 95,000 | 119,000 | 119,000 | 120,000 | 120,000 | 129,000 | 130,000 | 27,000,000 | 89,000,000

=y
Ei%:}'%{ 2,000 NA NA NA NA NA NA 19,000,000 | 21,000,000

g | 2,700 2,700 2,700 2,700 2,700 2,700 2,800 1,100,000 1,300,000

Fots

i 250 750 200 380 380 350 30 30,000 35,000
B 2200 — — — — — NA NA
oy

ﬁ%zl % — 400 NA NA NA NA NA 22,000,000 | 23,000,000

e 102,000 | 123,000 | 123,000 | 124,000 | 124,000 | 133,000 | 133,000 | 88,000,000 | 150,000,000
Fie (102 150) (122 858) | (122,630) | (123,730) | (123,730) | (132,600 | (132,600) | (87,378,000) | (154,219,000)

Bl F L (O EAGRFEIZFUSGS 2 S | Tl NA ¢ Not available
%WHW‘ WI 2008 Minerals Yearbook : Rare Earths U.S. Geological Survey, Mineral Commodity
Summanes 2004~2011
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Hrob - o
s s 2005 ((iF* > %) 20104 ((F* > %)
Rare Earth Magnets #2881 X045 17,150 (18.0) 31,100 (20.2)
NiMH Batteries £ & E 7,200 (7.6) 27,300 (17.7)
Catalysts #5f% ' 21,230 22.3) 25,960 (16.8)
Polishing Compounds $35%.7%] 15,150 (15.9) 23,500 (15.2)
Glass Additives ZL3R7 ] 13,590 (14.3) 13,990 9.1)
Phosphors 5k 4007 (4.2) 7,512 (4.9)
All other £l 16,935 (17.8) 24,950 (16.2)
Total £t 95,262 154,312 (61.2)%
* 1 0010F A F F [P0 A 5T RITE2005F BT IT=RTr62%
PR VR © Source: BCC  Research (2006)
F8 2000 & A4 £ FEE AR (INMN)ET IS8 R
No. * ﬁgﬁ,‘%) 1% (%) Whtke) | THEEIFIGO ko)
1 #fiCe 96.00 20 30
2 4iCe (QN) 99.50 20 30
3 Dy 99.00 20 170
4 STy 96.00 20 100
5 £Eu 99.99 20 1,600
6 £°Gd 99.99 20 150
7 £/'Ho 99.90 10 750
8 %] o 99.99 20 30
9 #Lu 99.99 15 10 1,800
10 £5Nd 95.00 20 42
11 4Py 96.00 20 38
12 #,Sm (3N) 99.90 20 130
13 #Sm (4N) 99.99 20 130
14 &k Sc 99.99 NA 2,500
15 4Th 99.99 20 900
16 £Tm 99.90 5 1,500
17 H#iYb 99.00 10 325
18 &2y 99.99 20 44

E}F‘EJ : NA : Not available
erF] F¥F © Rhodia Electronics & Catalysis,Inc.2009 Minerals Yearbook : Rare Earths (U.S.
Geological Survey)
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1¥FRBie § 123 #(Sep. 2012) 15

3.2 At Sl R ¥k
i PP B |08 0 2 G R S R O R

R~ IR I
SRR

SRS B LR IS KA 11 ¥ S
AT T S R R 12 A

F UL B AR AR RS 5T

No. TR = RI AR
s FR(Th) ~ #4(Nb) ~ Fk(Re) ~ #(Mo) ~ #(B) ~ #4(V) ~ #(Ge) ~ #(Ga) ~
! LA ) i
2 | AR A | SN - ZE'(CD » ##(Co) ~ FH(Mn) ~ #i+ (RE)
i | B5(C0)~ HHW)  (Co) ~ EI(Mo) ~ #4(V) ~ FKND) ~ F(Th) ~ TFI(B) -
. B Lkm\%mﬂ%
: AT | Bi(Sh) ~ H(Ga) ~ iSe) ~ ) ~ i(Cy) ~ i(Te)
5 E AR £)(Sh) ~ &1(PY ~ Hi(Zn) ~ SHi(Te) ~ HERe) ~ £4(Bi) ~ #+ (RE)
6 s ?1: ](E\)/) ~ £21(Pd) ~ %Fﬁ(cm ~ $5(W) ~ #1(Mo) ~ #'(Rb) ﬁﬁ(zf) ~ B+
7 FVEH‘]‘%’%F} ;;'(jr()REf;ﬂ(Ll) #:(Be) ~ 111(B) 4?ﬁ(Zr) FfG(Te) F1(Th) By
- 4 (Cr) ~ £(Co) ~ #1(Mo) ~ Z4Nb) ~ £1(Pd) ~ £1(PY) ~ &(Ti) ~ #(Be) ~
8 Rl \kRm‘i%mﬁ)‘%ﬂHﬂ‘%ﬂTD
. F1(Pd) ~ #!(Ta) ~ #(Ge) ~ #(Be) ~ #(Ga) ~ f1(Se) ~ #H(In) ~ tifi(Te)
’ AFHT | scy) - SK(TI) - it (RE) i "
R 75+ JOGMEC(Japan Oil, Gas and Metals National Corporation)

F 12 B RFHRpPZRIFE

No. | At 7% SR R B <
(0T 2 11 AT Bt e
Q) [ % 1 s A % e e
N P
Q) HH T 1 FUE R R -
(O - e (b e
(DS e o 2 g &[@E@zﬁ"}["?ﬂ IS [ o R R
) 215 691 290 [ IR FTEL "I ISR -
2 | sy | oSO B RSB S e  ERAE R S
(@WﬂgyWﬁfﬁﬁ%3ﬂ¥ﬁ5Loﬂﬁiﬁ%gﬁw5H@ﬁ£mﬁmw%
R e -
s | (DFAT R RS ~ B8~ RS~ BN - FEITR -
| 0 | ol e il



http://baike.baidu.com/view/38414.htm

16 fr2 £ B2 b 2w eI 5

* 12 A4 RRPUZ RIPEGH)

No. [ #it 7 % L
m“#&f§$w [FZE 580 | 3Tl ! G [ (] o o (5

4% | #iCe Qy*'ﬁ_ N G - SRR~ YEIEEE -

5 ORI %ﬂp‘m;ﬁﬂ»m%ﬁﬂ SIS T
it ’m@ﬂ S RO I A A -
(I)H jj‘/\c |¥E|“:—?’E¥":{7‘77{.

5 By | QU - SEIE RER -

di €)= .;F[%BL' ?JFFJM*“ WEY BT ETﬁTQJITF TR TE@J ﬁ
[ﬁ: w#"[ﬁkﬂﬁ%i[ﬂ:
(1) g5 P 2 LI B BT REATR] -

6 | #Ma <?g%3*%ﬂgfggjﬂﬂlﬁzs% I A PO - R
@%#&m 2RO VeI AR TR ] -
g;m@%ﬁ&w*@WHﬁwi QRS TR e = S I e

R

7 #(Pm) (2)147PmFVL[[FU£E{ (RAYBHsEL » FIJE?@FE‘_'—_&Y% .

(" P AR X 3SR -
o (DF (57 T2 K A ]

| UM | )0t by pien Bl g AR - ML -
awwwﬁb  Bu” BRSSO - B R B R BRSO

| HHED <5$| U A TR A R (R S TR
izl F:W?f L IATA -
ﬂﬁ“ﬂﬁﬁﬁﬁ[?ﬂﬁ¥@$FWFﬂF%%@Nﬁ?
@E,WWM%FE

10 | £Gd) @ﬂ@@¥Wﬁ% %um B el > -

e | et s

®7r%%% #4ﬂ’qw#%%&%ﬁﬁiw

() 1 E Rl S VSRR AR i
|5 et b -

(B)SRfsin [ e ok~ BRI ] ~ lﬂﬁ%ﬁ‘-@%ﬁé&

(1)H I 2~3 PP A RESE 1 [+§1 Jpﬁﬁrg

12 | Oy | @ ”**ﬂhjwfﬁ” Dy”tﬂ%ﬂaw [ wéw AR PV B
(3L =447 P ST 1P \w&ﬁ%ﬁwﬁt
m“#f%ﬁi?{wW *aﬁﬁ ﬂﬁ*

13 | #Ho) | QP47 ug fﬂzm@f iRt
)P I g [+
(DF'* Br = 1550nm ;.'ﬁjﬂ{ﬁl% R S SRGESRF O [ -

14 & (Er)

Qﬁﬁﬁﬁﬂﬂjﬁ%ﬁ

Q)" B~ AL R ]



http://baike.baidu.com/view/26332.htm
http://baike.baidu.com/view/28299.htm
http://baike.baidu.com/view/26344.htm
http://baike.baidu.com/view/26349.htm
http://baike.baidu.com/view/26349.htm
http://baike.baidu.com/view/38345.htm
http://baike.baidu.com/view/26359.htm
http://baike.baidu.com/view/26365.htm
http://baike.baidu.com/view/26365.htm
http://baike.baidu.com/view/26316.htm
http://baike.baidu.com/view/26316.htm
http://baike.baidu.com/view/26316.htm
http://baike.baidu.com/view/38286.htm
http://baike.baidu.com/view/38286.htm
http://baike.baidu.com/view/38275.htm
http://baike.baidu.com/view/38270.htm

1EFRBie § 123 #(Sep. 2012) 17

* 12 A4 RRPUZ RIPEGH)

No. | #4757 % B

(DTEFRHR] X KRB

i | srrm | @UISETRS YA EERS RG] 8 s
i PR -

ORIl Rk

()" PFREH A2 R -

N RS Jﬁjf%ﬁ H-‘ /—/@fgi‘ ﬁlﬁ‘ﬂ/[kﬂj £ B EEREATR
()P s AR iﬁ}ﬁwﬁ“?{ E J ABEREVH
- ﬂ*&wﬁwﬁ

16 (YD)

(D™ T = [ IR e
17 B | QS F“HH www
QF? (3){:%?;f SRR JWF

e N TN

E%Hﬂfﬁﬁ R0 IR T ACE

3.3 {2 & BB [l
Hik & R A RO SRR 13 W I AR
B E e T RE LR T RN

#13 A4 £ R % ¥ EEERR R
No. | i ¥ fis PRI 250 & 4 VR
1 PP | ESSETCS) ~ LED %Y ~ Bu 374 #4809
2 | HH | SBEESGa - SN
3 HFE | FpliCo) » FAERET (M ~ V)
4 B | R SR 53 (Sm ~ Co ~ Nd)
5
6

Pt | ARG PR MRIIND)Z=EEE#)(Gd) ~ 87 (Co ~ Cr ~ Ti)
3] WRAFY[EHI(Nd ~ Sm ~ Pr~ Dy ~ Nd ~ Sm)
U 8 PP S (NIMEDE 28D (N NG~ L
7 ﬁi;iﬁu Y) - FAH T~ F #HGa - | (LD ~ < BS(Nd ~ Ta ~ Ni)
[ (In)
8 JBES Wil S ()= et A S S pEI(Ta)
ef V5 - JOGMEC(Japan Oil, Gas and Metals National Corporation) MIC & i‘]ﬁi@ﬁm‘rﬁ’?

SESATE — SR OB [plfE T & f, :
LSRG S BT 58 L0 A 2 ”1%& 1FLWJF'J”L: Y *%ﬁ%ﬁlfiy’}ij@~
R NN R F,?U\EH &R 5T B B ARG [ HARGE AR


http://baike.baidu.com/view/38260.htm
http://baike.baidu.com/view/38251.htm
http://baike.baidu.com/view/38243.htm

18 fr2 £ B2 b 2w A5

R~ S (TSR TR OV BT (T ST B B ¢ e R S
L %iﬁﬁ]ﬁ[ U R T BEMATHT - A A SR P B (R
EPAHEFE > B AR PR S &S R ER R

2. Hilfé BOEFH T > 2 SR - PO R o 8RR U [V S 5

@ﬁ%%ﬁWW%4§@ﬁfg,gﬁﬁ FEHVHRS AL FRRS
I~Ji£h1%7ﬁ—ﬁﬁﬁriﬁwﬁl R AE %ff[}l‘?ﬂf R o R SR N 2 R
B R g B A 0 M e e IO IR CRT = A GRS ) JI(CRT ~ [ ]~ BB~ 7
IR TR RS - i B 5] 5% - BRI R
AT SR 18 B0 3 A ok T (O e D[S AL R o AR P
HWW’E%ﬁ%%ﬂfiéﬁﬁﬁ‘%ﬁ‘m%?%ﬁ‘@@EWﬁ‘Wﬁﬁ
e .afgmgm‘ E LB SR AR T B RLNR ) SRR S
FURLRUE STl T S AR > 2 R fieny ) BB AL S [T N IR ETR
FY RGBS FUR] - %A?E'[ﬁ‘ﬂ’fi?ﬁ%v['lﬁﬂ 10 F. - f@zmlﬂfﬁﬁj £ BoR L
WOOREVE SEVRICRT » B T ~ BT~ S BRI R

ERIE Y LI ﬁ%ﬁ“ WATE [P o AT S l%%%'ﬁ‘fi‘f’ﬁ [pitfse st

TMERER R e
AT
Y
DI BRECEAIAY - %
pH - JE AR L%

el ke
y L
TR A& VEH
(= 5 - B TP R
(EI#E9)
p— '
TRy o
(AL B
LAERS e E<ERsT)

2 R R BGEIEE

10 & SSRGS AR [ R i A

PR R L IOWA [ S8 Tu?il (Liquid Metal Extraction of Nd from NdFeB Magnet
Scrap » 199212.10)



http://baike.baidu.com/view/26316.htm
http://baike.baidu.com/view/26332.htm
http://baike.baidu.com/view/38414.htm
http://baike.baidu.com/view/26359.htm

1E35%pBe

F 14 [ S & BB R R TR

% 123 3 (Sep. 2012) 19

SR

S RS 7 I
R IR E )P

I;I:IIL['SF“FJ ?\I

s R = S

PO
I % CRT
fﬁ}h{/“ﬁ%@:ﬁ?
(Hydrometallurgy 66,
2002)

La,O;5 ~ CeO; ~ Tb,O7 ~
Y203 N EU203 ~S
Ce~Nd-Sm-~In

P20s

1547 (7YoL P
30%3EL LI @3)
[ >97%

EH i
¥ MR ok
[k

;j;?—’*b(NlMH)

Ce-~La~Nd- Pr

Ylli “%Ei [ T - 5 “(r’rf'&?

l(HIEV)(mlneraIsF Nll:\l/ljgfg% W(J:'O 9~119% F T D2EHPAE€; ELiE F“'JFF“'
englneerlng 23, 2010) RE 28 (La - Ce ~ Nd - Cyanex272) [l %$
(J. Power Sources 195 Eli l16°§ arte- >80%
2010) ") : 0

FURI PR E . = S| R RN
%%@%ﬂwﬁﬂ %fmmaﬁw\ Fe(60%) - §\6¢&%§13ﬁ Ty
= 2005) ggr)gf(S;’/OO/()))‘ #A(Th)(1%) ~ § *ﬂ’v %[ﬁ[qy >95%
el TR B RS R R

A Y 2:'-‘ =L\;ﬁg%

4.1 %F%
L7 4 éi%ﬁéjﬁ%fQEU7LF%Fhkﬁﬁﬂqﬁﬁﬁii » feE E PIAORIAE A T RIAOR MQﬁi

A

PSR R i
%@R%‘%%bW% PR~ RS

?l 11/ FI

ST R

2. F VIR I 4 wiiﬁ&ﬂ P RO ﬁ*f‘ﬂ fo & PR 250 78 > g b K

fEPE Jrgo
4 B
(il b %

3.2010 & S BB S ]
RS 2 1 4
sk Bl 44
-}

) F'L—ﬁ’

(I BEA ] {1 8 M}ﬁT

HI P 4 e R A 8D
12005 & Al Gl A 4 il B G 12f LN
A9 96%)

& i[jl E’ﬁa ﬁ&%ﬁ?

L%Fugig f
B T B

PR ARRERS 2005 A [pif R RIS iR Y =0 FOF
TR = R L R S E R e X
T Edplfr’?ﬂ,j;:’?ﬂ ‘fﬂ%ﬁﬁ)&i{jﬁ G lﬂ@yjﬁaﬂgﬁﬁf&
KT e P4 ST PT SS TR Iy E R AR PR i

BT




20 fr2 & B2 BT BT HIA S

TR 2,500 X - T EHR (S 15 ﬁ 5 ~ SR P -

ABIT 3 AL HERRGE POR i Hio Pged = SS9 Rl > & (0] S <
o ARSI P RL Ry o B R PPRI R SR IR 2010 F R E
AT 23.8 [ A BILNL I I ELPTT 8T Rk - T B A R 2 fifn
| R A

5.4 5 o4 & TPRUOR] i o VTS R AP R U T 0 S TR
[H'l{'f’ WL PRSI R S PRI AR & AR A E T Rk

C AR S ST ES B 'J“'*’fbﬁz’i}[ REET IR e SR
o B PP R A

42 B3

Lp BRI PR SR o RIS SRS S REPPR A & R
W L[ pRERY > ERLSYBERT (VA RO 4 & RPROR D AR -
T & PR ARSI T A D e & D o AT DS
e -

274 £ FRLNT] IR A 4 & WA [ D B R
SRR T P TR i RIS RS $L S P T Y ¢
3. [RUTEITRE VBRI + (BLA RS © JRPIS TG 5 R 0 1 I B R
?%@ﬁ%@ﬁWWﬁ’%ﬁﬁﬁ%ﬁﬁﬁ?ééiﬂ ETLEE S S I

ARG & S R R R

W
Wy

TR RSB P (T 5P E#*Iﬂ! T ARV IOR [l e G | R (R R
LSO, = FP# (101-EC-17-A-10-S1-187) [ 2 o


http://baike.baidu.com/view/38414.htm
http://baike.baidu.com/view/28299.htm

1¥FRBie § 123 #(Sep. 2012) 21

%% Rk

1.2 A JF"IS#Z%“F» JF‘[Sj H Ly 2009 -

2[RI A Elfii?“ff??ﬁ"* o R[FHTAS > 2010 -

3 H A " D & T B SR A DR T A T e
il 7 SRR L R- b 0 p.45~61 > 2010 -

4.USGS 3 [ #y 2y 1 %@ = f{ http://minerals.usgs.gov/minerals/pubs/ commodity/
rare_ earths/ °

5. Bt Ffﬁf F%j% AT = s | ?:I http://www.customs.gov.tw/StatisticWeb/IESearch.
aspx °

6.Yan Chunhua et al., Rare Earth Separation in China, Tsinghua Science and
Technology, Vol. 11, No. 2, 2006.

7.Halina Hubicka and Dorota Kolodynska, Studies on application of polyacrylate
anion-exchangers in sorption and separation of iminodiacetate rare earth element(1I)
complexes, Hydrometallurgy, 62, p.107~113, 2001.

8.Lucience V. Resende and Carlos A. Morais, Study of the recovery of rare earth
elements from computer monitor scaps- Leaching experiments, Minerals
Engineering, 23, p.277~280, 2010.

9.Hongfei Li et al., A new hydrometallurgical process for extracting rare earths from
apatite using solvent extraction with P50, Journal of Alloys and Compounds
408-412, p.995~998, 2006.

10.J. S. Preston et al., The recovery of rare earth oxides from a phosphoric acid
by-product. Part 1: Leaching of rare earth values and recovery of a mixed rare earth
oxide by solvent extraction, Hydrometallurgy, 41, p.1~19, 1996.

11.J. S. Preston et al., The recovery of rare earth oxides from a phosphoric acid
by-product. Part 2: The preparation of high-purity cerium dioxide and recovery of a
heavy rare earth oxide concentrate, Hydrometallurgy, 41, p.21~44, 1996.

12.J. S. Preston et al., The recovery of rare earth oxides from a phosphoric acid



2 {2 B2 BT RIS

by-product. Part 3: The separation of the middle and light rare earth fractions and
the preparation of pure europium oxide, Hydrometallurgy, 41, p.131~149, 1996.
13.Luiz Eduardo Oliveira Carmo Rodrigues and Marcelo Boges Mansur,
Hydrometallurgical separation of rare earth elements, cobalt and nickel from spent
nickel-metal-hydride batteries, Journal of Power Sources, 195, p.3735~3741, 2010.
14.Liangshi Wang et al., Recovery of rare earth from wet-process phosphoric acid,
Hydrometallurgy, 101, p.41~47, 2010.

15.L. Pietrelli et al., Rare earths recovery from NiMH spent batteries,
Hydrometallurgy, 66, p.135~139, 2002.

16.Y. Pranolo, W. Zhang and C. Y. Cheng, Recovery of metals from spent lithium-ion
battery leach solutions with a mixed solvent extractant system, Hydrometallurgy,
102, p.37~42, 2010.

17.Aly M. Abdel-Rehim, An innovative method for processing Egyptian monazite,
Hydrometallurgy, 67, p.9~17, 2002.

18.Pingwei Zhang et al., Recovery of metal values from spent nickel-metal-hydride
rechargeable batteries, Journal of Power Sources, 77, p.116~122, 1999.

19.Renata D. Abreu and Carlos A. Morais, Purification of rare earth elements from
monazite sulphuric acid leach liquor and the production of high-purity ceric oxide,
Minerals Engineering, 23, p.536~540, 2010.

20.Xu Yanchen, Liquid metal extraction of Nd from NdFeB magnet scrap, Ms Thesis

of lowa State University, 1992.





