(BFRR 5HFA) 2019 5% 7 # ZRLIr

EfrE LI T HEESRERELT
7= M % B 32 7

mCE sk BRSO XIPREL #E O

TEE, AL ELBAZ T B LT LINRITE AR 8§ AR ER T, R
AR | AR A E A R Rt 0 gy A B A e R A e R R K A2 . RBER B IR
WIS, RBEFAFBHIERRAATAH LT it o B, TATHALERF
P AR B A R AT R mAKE “sataf” AXE, K,
B LHp el “2FKE” B, B BRWREEBRRAEZMTES T
o, B “PRSHIRT” P ERGEOBSEEE,; AxdbeRmEELZ L
AT By, AwmamiR A ¢ BT FTIREEELS A TR HAR R R IEH,
M LR AR TR T HRARRF T YRS AT, Hk, 1EHA4THHR
BT PEALAES BefeFgR KR RE XTYEAXHFERTFRAAS
FZAER AT R, LFAETRIEIMETE R,

KR AL skek, Fokgk; AW, BEBHRK; RAKEST

[FENES] F741.2 [ XEtriRE] A [XEHS] 1002-4670 (2019) 07-0063-19

E1

i LSRR L RIS E A TR, SEEBERRRAG o8 “HiR &R, oA H A
MIRETE . SerEReERMEIEM:, W - CBCARREEAR AT R ITTE . b sE
AT IR . R ENE RN T A PR A A R s o BRI P S A R
WA G v TR (ORGSR L6 A s, MRS T RRE R AR
PR ALY E AR (REO) . 20 42 50-60 4R4%, L JEARHE D g dE . ED
JEREL PG AT 28, ARk £~ m /D W T, EH# 1965 45, EEEIL N
B £ A P B R, EBRAE B AR TR, HE O 4G T 1985 4R,
TE 2010 4RI H O A 2 BRTlidg 97% L b, B 2 57 DLERAS 11 22 D A7 = 2 A
A HRI AT A MM LS (Morrison and Tang, 2012) ',

[BETH] NEEH ARKEEITIRE . AZ0H L EMRECEME [NJSY17181],

[EFER] SRE, 2l WEERHERAUR | U R 2 B I PR A SRk Ui lml 24 (JH 35 4
BT, BEFEM imust2k13@ 163. com; 5K3E . Z02A 1 | MAUARMAF R RO E TR,
WSt R R AT BAE b s, IRVER XU, b mt Rk 2 b 1 B 28 B vk - F o
A BEEE . INSETRHE R 2E YR,
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WA B Y fe T, B RO S A, AR 1 WA £ ek & R
2000 A . 1000 M7 8 43 14 % 7K Fil 9600—12000 <7 J7 K mi A4 Fa s
PR 1 AR A & B S AR U LR 2 SE kY BRI T REE R B R
1 77 KA A i T b P ) AR B Dk A B0 96061, B E M LA LI T
ZE P AR, RGPt A R AR

WX P a2 4 % i, 36 B XL E XA+ < arralv st dE T T E Y,
B4 CHBmHEE AT BRI R, HEMERAT 35%, X 5 AT
FE AR AE 2 SRR b A iR MR A, 95 R L B U R SR A - n T
BREZIT, 201448 A 7 H, AR AL (WT0) LEE ., BRE, HA
Vrrb AR £ S G S FAS R R, D URMLA4ERR AT WTO £ K416 F
HOT PG A T OB DR AN A A S T SRR b in At SR 1 4
HRE R E D (FRIFR WTO 6 +%) . WTO #i + )5, T EH L EERH D% 2011 4E
PRI 4 A5 LA L, 2017 ARG T Gerh il 2 51199 i, (HAT b H FEVE IR
4.16 /23670, AR 2011 B 14%", h EFG 1 E PR 5™ E 2,

AR SCHFST GBI IR T 2 BR AN 24 SN TG + /A W) (Lynas) WRICRE 2055 2 551 H
TR RS . PRI RENLAL SC TR A 5 ok v A ) 1 B . S A
RS R TR S, ORI BT L S R (Hastings) | E#G Wb 25547
T GB BERF AT 5 . ASSCHRINT T 06 05 B &M A i OB RIEZ < Al zs
SYRTT RO PO RS IR SE L B AT, DA O SEBRAR G H AR M
A= E Z e b PR FEISS RS, T ST IR R IR R, 95, IRAE
BT “ARNHATER" Kdse, R T EABRERN “BW7, SCEHE—S R
FOAF IR, VA RORZE, XTsm2es RSV IR s e R . R
PERIMGAE R R, IHTAT SEELCRNRE, SCEBEN TV “ 67
FrEl i, R PR R E L ontk ATt BE SN K SRS, e, BTk
— A EPRTT RS, 454 b R R IR A R, $2 T RS I 4
W FE

— . REREPETr E 5 M A = BRSNS I 2 Ty MR EMA A

(—) £B# L5 HEEEBRASH

K 20 M2 BRI LR E B AR E R —, WM L mmREA F f
IR S, Tl AR R A L, M LTS AR K,

R PR R A 7 o B R b e A B R RV U W E O ORI TR Y
RARHHE T 1

KA YR B R 2 PRSI, B A BE” A < S5 SN
2 ARAL B SIS B PR b S 428 A8 AR AR 5

L A S TG 3 st Ab P AR

1E % [E Kerr—McGee Chem. Corp. v. City of W. Chicago Z&+, ARG 4 1.7~
AP E R SR IY , H RS MCER), H1978 4F 3 /R-Z 35 2
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A (Kerr—McGee) JCHRT, SEEBPZEZ NS (NRC) ZRIZA Al 38 K A
B3 DA 22 35 A BRI A ), 120 W) e 2Ok R i e R A A i I IX
—ANEEE CEITT rh, XM R A TE A 1000 A BTN G A B i AL 4 2
A4 Bk F] 2300 3T,

2. M L VTS Y AMRAE B A

3 E KM A SRT M (Molycorp) Frge Az Th0H, JndHE A4 T 5
BEFEIR (Barnwell ) | B R (Texas) A B M ( Washington ) =ANHCEHE
R PR (Facilities) #8326, =N EibiR e ML SR> N A, B, C
SR, AR (Flat) W3R 1 FR,

F1 HSMHERBLEMER (XT/IAR)

Facilities Class A Class B Class C
Barnwell 381 2915 2915
Texas 381 2915 2915
Washington 152 440 808

PERORIE . ININER ( California Energy Commission, 2008) D,
* 1 LA B 2008 4FSICHHAT, ANk 2018 AFSOTHHT NG 1,17,

TR, AR YA B i R A2 A GO R, B
BB TZES, 456 BN /W4, B S PR ) SR AR 2 O 152
Eot/ (LR (1m®=35.31476°) , 457 75 K WA S4: 1 4 Ak B4 1) S AR Ay
¥R 152 %35.31=5, 367.12 EI0/ 77K,

VRSN (2010) BFREAIRERA ™ 1 WiFs 144k, W= K4 1.4 1 WLP
Wi, HEE PR REAL FE L) WLP 3 % B 0. 7 Wi/ 57 7 KB ITE (TAEA,
2011) ™, Fis Al A P R - R AR I TS e AR B 2 ST K, R4
Fs e E] Al B A2 7 1 AR - S A W A A AR MR AR S 10 734,24 65T
(5367.12 FJo/m’x2m*) . BB IR A4S 5w 5% N R S s AS 1 2 2] 3 £, HeF
Z, XLk 2008 N FE RO, SRR 1 A A AR EOR R AR AR
PR YA, 761 FE 3 TR,

3. i 475 YA B A &R 21 2%

Sutherland (1998) FISCHg Y, F 1715 Y Ab BRI AR 9% IR 4 = 4, fafbib
LRSI SN, SIRE RS fEREin . Masfdtx i, 4T
PRI/ IR BT A 38

(DCalifornia Energy Commission. Establishing an Appropriate Disposal Rate for Low Level Radioactive Waste During
Decommissioning [ EB/OL] .2008; 16 [2018-04-24] . hitp: //docketpublic. energy. ca. gov/PublicDocuments/
Migration— 12 = 22 - 2015/IEPR/2009/09 - IEP - 11./2009/July/TN% 2052552% 2007 - 27 = 09% 20PG - Es%
20Responses% 20to% 20CECs% 20Data% 20Request. pdf/H. 3/5% 202009% 20NDCTP % 20Workpapers% 20Ch _ 3 _
Part20f2_ Cost%20Study. pdf.
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(=) BXAEF RELH LT IRRER B LB AR

MR S 30 (5 R P L s 7 2 A pk i E M 97 102 —  (Hoatson et
al., 2011) " | SZEHIEA MEYE, YIFBTAGE (Ashton) &35 R4 1L F -8 1
AN, MR PR AR B A e hn e, 1300 H B SR R 7K 35 Y AR S
TG ekl Al A BRI, TARARIAFIIMA Y

e R KGR, RSN A T RSOk 2 M % R 24 (HDPE ¥
B AT HBUZBE BRI, (HREIE R X T R S K250 50 4F 4
o FRMRE BRI REMLAE 2R Rk 5 P Ab 355 B0 5 270 300 4 LA | (TAEA,
2006) M PRI PR S BEIRIR BT TS PR Y, A5 R e RS
(HDPE Fkit+) E# 1A% K E ik 14000 Fh 03 R, XA Y T Rt a4EL
A 500 Ji FHE GBI AR WU T T KR ED,

FEPEAE PO PR SR T O T, SN AT 2. 5 K FE VAT S B 13 B T30S 1
Yk nd Hir, BoTER 525 % ( Argonne National Laboratory) 5% & B K& &
Ffh-238 Akt -232 Bk b ki, & -222 SRR e S b EAr ) AR E
TR, teah, A== A H R (HF) JE% BA M, EHiE
BN M7 I A R [ 5 e 2 G A s 2R PR HE I A DU SRR RE (SiF4) FEE L
fir, B RSCBOR Bk B . BRSO B PRI AN IR A R i 2 1
bel, HRRALHA AR SRR, REAL it 80U R | WMk | 25t
o, MTFSIE T E RN, BUrEfE A X A4 =15 Y BT TFRIA®, R
fHEmWIG R =, 28 T LT AL,

LELRTIR, B AE X BB R, T Y vh B L S H A A 2 AR PR B
K, Rk, EIREF AR EIREE AT 22 gt T T A RSk, Hot i 4 T
PEARPEN L “ AU 254387 (U. S. EPA & RTI International , 2014) "' | # 4= 2E 7=
HAERREAEFSHSMER THSOINTERMT, A e R B aEA LA
T, FAMERMIFREE A, EEMES <P 5847 mEe b, FEREOE
£, IR E S OV B (R R ARL, Bt 55 O S i AR <Ay
FEF

£ 2010 4EHG L RCA G P GRET, A BTSSR Y - W o i s BT 5
s L ZHW - RREE (Tim Worstall)  7F HAMEEOR TR & 3¢, “ndb miA8
SRR E NS IETT A T A M B BOA RN RS , A8 AT ? 4Bk HAb A =/ R
SR TINPE HBRHAL T FER SEBR b, B AN 1 IR A
SIARBEAIR 4 %38 (Lo, 2015) 177

— 7T, M RORITRERIR T R E S T E RN AR S T Tk

(DNational Toxics Network. Rare Earth and Radioactive Waste, A Preliminary Waste Stream Assessment of the Ly-
nas Advanced Materials Plant, Gebeng, Malaysia [ R]. 2012. 18.
@ ki, 5 15-22 70,
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VNS SYRR S € IR < BU A e A 1 S W N | e e S S R S R T
AMEAR I, JETE PG TT E KA AR HoA R 58 it A 7= B AU 22 0tk s
TR A 7 N BE B TS PR AR AL BRI BT L B8 ) S0 iR FI e r,
ABEA M BEUR RIS

T SREREP T S A S AR Al ) 5 5 i A

FiAh, I E SRR E R AR G 0T, AR PR E R R R0 A L v A g
HE TR,

(—) RZXBRAREHRMLE S T, BTk~ LS

1998 4F, “MIE/R/NZ”  (Basel Convention) %24 [E 255 4 THIAE [k Kk iKE K
RIBTEZZMBERMEEY R S, XBRE T AREZE LS EE RO, &
K E Z A TR HAS 75 Gy BEARAS AR W Lo, ST R EEERW., mTH#H
B E I DAOCH IR S, ROk EI R B E AR T w7 ROk gih
MR TR, FA RN, WA —2 kR B R R s IR 4k, AR iAE S
W3 323 B2 Gy i 1 A 9 i, B s Gl A8 B Bkl S rh I MR AR 1
PTG YRR AE T, SEBURHL IS P AR

(=) BT HANAHTEHF B R FERM L2 o IRIE

ATRREE R R AR — R A R S A 4UA ¢ “rdb” B EARADOE, FERZ
ES R RIS RAMAE (1993—1994 47) , ML 52 5 S A% [l ik T 5L 57
DAL AR RN A, EIRIEE I RER IR BB —2, Mk, RS
HAUKSL T “HAGEART R L SR SR, 78 BG5S ) 25 40 5 1
BHRZT, “Ay5WEHEE" BEN TAERN A NKE,

TH 520 20 T 98 i B % JEL Al ) SRl b X 19 52 5 AT L 55, WTO & it 5%
R, FLIRAT R0 A% BR i 1 R v ] G ) S P R A LR A A [ O U A B 1
J1, WhE “WTO Fi 127, BB 5 S mZE iR E VR B E B R IR
Y= SRRl /N AT P A U 7 e S AT ALk R (b M (HUR R R B ZH 2 LA
M FEBORAAEE T E R 5 AT L5, WRERBEA G, KL WTO 7 5 4
Ui, 364 A Lk AR DUE & R B R BB AR (Charnovitz, 2007) MY

M2, DHERE S EuF, RSP 5 1 SRR R I OGP A R i on Tt
JEDR A H AT AR A BRI BB 52 FAE WTO 57 5 B R Ao - BER i) 22 R

SN W e S B 2 DRy R Ny S i

VI B SORR HAE re seAME, SCBEE AR, BREIRR R G R AL, Py
I S 3 s o el By ™ M BB S T 07 (S DR IR s A Jey . Pl P . A R
Jetl. VTR S R AR R 2 e, B B — R KA ARAF I, 4Edp
BN T R 771 s 5 R VAR 1 171920 Wi /47l 7 ¢ /W 2l S o B VA E I
TR, BRI 7 b A 8 0 22 A RHE I Rl g . AN, P75 <R
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v A5 B BT AR A O T BB AOC R AF R A RAE, B
B CTGZETER” R RIS R MR AL

(—) HEA7HRE % Tk

A R RE 2ol ARV E R G E DN, S TR A R
BARAEE, BRSO RGO AR5 BT 7 A i S A B XU, AR {7
TR A i s, AR E W TE g, 2D E S R A E R T E g
1o WG & 26 B SR M R R S gh Hr 47 8 2t B 2B W i 1 BRIl &
MTRRGERE 14 s Y™ F AR R A P I e R i 8

1. RER AN LR

2 E S ME A 2 FAE 20 t 20 B O N A A /A F (Unocal )
B — 53007, FER L AE 20 22 90 4FARH Bl 2 A F IG5 K B AP B H
1, N R B S 532 SR L g BRYD BER A F TS e . T B A BRI £ 5
W, ACEETEFLA G SR T H5E T IEWAEZ 25 18], i R R I R 26
— ) RSN A3 [E] (Morrison and Tang, 2012) . A EE I < Bkl
FH%” (Neo Materials Technology) —ZEFIEMERZMRZHA T, LG HUK JE
WLE, BXFINEE R wl B 5 9% 5 45 SR8\ £ K ( Molycorp Canada) , 5%
Pt 0 iz i 2 b [ SE AR P2 i T (Morrison and Tang, 2012) , /NI B U AR
TE I 00 T2 5040 SR A v TS A B VT I 1 5 A n T A 7= ] 959% A

PERENESF S T R AR R, SR 1A w7l 8 5 B IR
i, IRERINTAE S | RETEARLRN G A B A e 2 R A B . SR A
T AT AT T2 ER, R R E LR T AL LS 2 1 Je A2
AT Y A AL T AN L 5B 77 4E 55 (Chemicals and Oxides) , 2012 4F52,
T E N2 T 90% LA BRI K24 "laHon T35 P B 15 th O, o vt
FHR R, AT A T A R 2017 4F 2P ARH b= s 2 T 4468 i

2. WIS b - e 75 YL R 39 I AR Lh K 74 I

A 1 B ARG A A e 2R T O 45 B B i I i 1 R, 2012 4R, BROK
AN AR PG AE DL XS b [, S “ RSy i DR P )7, &
AR R IRARE T SEANIRITPE T A I T 100% MR

FH T 52 PR KR SR AN T AE SR R 75 L 52 e, B R P N BR G0 A I f
A VRO s DA S AR 25 8 )i TR KR AL e, ORI O SR B k™
DIABEMHAE 2 “dF 07 s Qe i, LA Imlde ) X057 IF 1k #rin
(Grasso, 2013)'"™, 5% “HEPREFRENIG" S5, AWM IR 0 L 58 36 2
MO P S A AL BB Ry S5, BRAR I A A AT

(MUSGS. Rare Earths [ EB/OL]. [2018-04-24]. https: //minerals. usgs. gov/minerals/pubs/commodity/rare
_ earths/mcs—2017~ raree. pdf. “Import Sources (2012-15) . Rare—earth compounds and metals: China, 72% ; Esto-
nia, 7%. " (AL ZVHJe kDR LR A 2T E 1/10.)
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WRFIWA A A 2013 45 6 H LUS & IR0 TAE = 5 kL, Fis 0 0
B 2 R P A HEATAE R0 2017 ARV R SEANIT (ESRTEE) A%
SERG IR E] 16003 WED HoA: F= A HE B R T E PR T AR

3. HAH 4 GE IR 2 4 R e A )

HAE Ry e BRkd K R 0k OV E, [FREECH TR £ 0B E 20k, R
EHE O R RG24, A TR RSB REIN T SIS YA, HAANE
BE RS

H AR Aol B — P W SRl 0 FeAb R AT ik, =285 T 20 20 78 2ok vy o
JEF B R R v ), S et B T R R e 1 A — s AR LR et R
P, TEMHLE R, SIS T T AR, DR T AME SRR, I
20 FEIE AW (ALY AT (Bradther, 2011) P,

B P BN 2 O, ARG 1) R R TR, 2010 4F HARSED T 4
BRI SR 82% L) | (Mazza et al. | 2013) 2 HGE B, HAWA K+
fit 25 L LAZERE H A YK — B ] (9 IR 22 4, b 88 DA H ARG 4 0 1F 11 F
AR F 40-50 4F (SR, 2010) P EPREEAAIRGE T H AU AR [ FRE R
i B B ISR 1, PR AR A LB H AN AT 20% DL A O 5E
JERA (Paul, 2009)

AR, H A — Sy e A 0 U AR O s b B, A R BRI AE 2
B ), HARBUR A EPRES EAL RS S, B PR R o E B AR, %
T H AR 2 5 [ 2 IR 2 O AR B R [, SE R BUR A L AT X H AR R
+- R R UR AT T A TEITAL (Mazza et al. |, 2013) , iPAE SR INFE 2 FiR,

WRAER 2 400, HARE 1A RIRAY TR L 4 DL K AN A RE S . Rk 2013 4,
HARZF =4 (METL) R0 X [ # HAKAF B FR KR 50% ( Mazza et al. |
2013), \NEREESRE, HAMES “RWMAEIE", K5 E SR 1A\ KB KR
WA T (RPN BB LA T, H AR 8 1 25 Al 76 7 I
AR, HEEHSE HARHS £ HE OFRAGAN T . EAN,  HARHR L RN H R4
Kkt , 220 T AT R

Ti4h, HARRAEAETEA TR £ b in T iR 98 . FLTE 2012 AF R 24 E P8
HANE BTN R A4 S B TRl R, S AR A Sk B SR X B g Al
A 10 25, XSV 23K A K AR, DL R B, — AR
BTl wky . R BES DU AT B BRI L TR A A, IR A
Y= S AR T] 32 B AN ST GO T oA A, T T R o O PR (BB,
2012) ) #1k 2018 4F 4 F, Ak S 4 B XM G A5 L BR AN B4l L 4548
g 39 K H AW A E A KA, B AR DR 2 H AR AR SN A

ﬂ_
}_A

(DLynas Corporation Ltd. 2017 Annual Report [ R/OL].2018;5[ 2018 -08—28 |.https: //www. lynascorp. com/
Shared% 20Documents/Investors% 20and% 20media/Reporting% 20Centre/Annual% 20reports/2017/171003%
20Annual%20Report%20and% 20 Appendix% 204G % 201721565. PDF.  (USGS K ] # 4 7= 4 2017 Bdi h
20000 ) .
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WSS, I TSCHAR AR S T T2 B AR, X AR L i R BT 18 B BT U
B BB SRR T

®2 BAERSEWIAHEIRBELZEKERD

s Al 2 HOHZA i HA o
= B e o \ Hofb s vE
EEREm )RR e U R fid
TN
HASR G 1E Molycorp 4E & | Molycorp Ca. 1Y | .. Y bt
W41 40, 000 | il I 44% Ji fh AR
SRA Ry R \ Bk ’ N g : P a-
vHERTIEET) FEH Molycorp & KA + mt 7% - 12% | % 0 A& F:(:re [dn(‘l Ma.
183 ER (Grasso, 2013) mtenance
v L) I By ok VG I
BT HWAF | Lynas 8500tons/ 4 28% n/a
H AR I FE Ak Toyota Tsusho Corporation * B[54 A
St 4% % A 5 E B 2% T/ F] Toyotsu Rare | n/a n/a EH = [ &
v ERE Earths India Private Limited |V
Ennore #&
Toyota Tsusho Corporation
R 5 E 4 Sojitz Corpora- | n/a 20%+ n/a
tion and Lavreco 5%
v 4t ]
Dawei ¥ ikl El:i? ITOCHU Corporation Wa Wa Wa
v &4t Mekong AR+
A
ﬁﬁ’ JEF A PN n/a n/a n/a
TN AX ;
S Tokyn' A Ulan Bator Part Wa Wa Wa
nership
Kazatomprom F1  Japan’s
Sumitomo Corporation i¥37.
ME%5C | Summit Atom Rare Earth /. /, /e
S| Company LA } 55 Toshiba va va v
J§37. KT Rare Metals Com-
pany LLP
Hitachi manufactures
A - [l o HAs batteries for Toyota’s n/a n/a
hybrid Prius

VORRUR . PESEE TALIFSEBE ( American Enterprise Institute) FHICYORMEHE, o« . EIEIEY H ATYE HA L
B,

4. Vi EZRM L <O BREZITh” JEEEIE

5 [ b ST AR R () A RS R AR A R, P R R AR AR
E Zooib TS RIE )

sk 3 P, SEEAVE T EEC R RGN TA = 5RAh 2 il , EEM
TR (2016—2017 4F) FhitA=mEsh 0; WAHW = s nsehrl (SR PEE)
BTSRRI Ui 22 000 I (Hoyle, 2013) 17 /Mg LR
T 2013 AEFP R 4 1 SR 22493 W ( Yap, 2015) 1 WK H W SE G A+
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(ERVEIE) SHMAI PR —FE, IERMCH 6 EA LAY, Rkl
TR LT, 6 L E PR S A% MR FEA PR EF AL

*®3 2KFEHLTE (2015-2017 )

B (W)
Country 2015 4 2016 4 2017 4
United States 5 900 0 0
Australia 12 000 15 000 20 000
Brazil 880 2 200 2 000
Canada 0 0 0
China 105 000 105 000 105 000
Greenland 0 0 0
India 1 700 1500 1 500
Malaysia 500 300 300
Russia 2 800 2 800 3 000
South Africa 0 0 0
Thailand 760 1 600 1 600
Vietnam 250 220 100
PERRRIR . EEMFIHER (USCS) @,
(=) TR HHm— “LHETRR” Fo “Tarmmm"

AP IT E DN ag 1R < BRI Rl R A A R R
i BORSGRUUTREER], e BEIR B, RSP EAAXS Rt i
P, PUITEZE LTSS R A hiish, L e, 7 7RIS, Rigthd
X EPRITAFAHER B0, §29 7 ERTEw T, 7R BT, P
FE AR SR PRI RO pE e, AR HON FHEOARDE AN SR R Ak

1. B BT 4 A A

2 B B SR B E L DR TS 2R T 9710 (Hoatson et al. |
2011), (HHBEEHBR o R B F AT PR IR M E, T
5 L AN AT 3 At HRL G T B e R GE B i 2, e HAE s i 4], T
ShEES s R s R E B s, R R A AR R ME SO AT RE
(Mazza et al., 2013), 3%t B @ o (3 E M IEEE) (U.S. Congress,
2013) 17 SRR A5 s 9 TR 5 el DA B R A e B AU R

(MRAGHU A, KOSWANAGE N. Malaysian Lawmakers Green Light Lynas Rare Earths Plant [ N/OL]. Reuters,
(2012-06-19) [2018-04-24]. http: //www. reuters. com/ article/us —malaysia—lynas/malaysian —lawmakers —green—
light ~lynas-rare—earths—plant— idUSBRES5I0CN20120619. “---Lynas to start operating the plant that is key to breaking
China’s grip on rare earths---” (B SEYHTFE T o0 PG W (407 0T $ T8 o AR £ 4536 - -+ )

@USGS. Rare Earths [ OB/OL]. [2018-04-24]. https: //minerals. usgs. gov/minerals/pubs/commodity/rare
_ earths/mes—2017 —raree. pdf; https: //minerals. usgs. gov/minerals/pubs/commodity/rare_ earths/mcs—2018 —rar-

ee. pdf. (LT 2016 AF PRI . CUPGH I FEPT AR S ARG —, ARSCRAT 2017 BB )

71



ZRIRIR (BT HEAM) 2019 55 74

I, W TR A ANV ISR AR P RE T RO DR OGS

2015 4 P IO H - 52 b B A ] B, 58 1 Sr BISR IR T XS 140 L B 5B g AR
WA IS (Jamasmie, 2015) 5% SFSERH L 2 &AM B9 L2 2 1 O RG + gE
1 7 EAE . HOX AU A [ B Mg Ik R, (HE R SRR AT S5 FH AR
W F) PV

WAV TT s LAV AR T LA e B AE R, PO FRK IR WA RS A B+
BEIREA N AE L BT IR 1T S R AR L, 4R TR A L RS R AT E B LAY (Has-
tings) XJHE RS oR, T ERG DR EEE 2R C S B N, T E
SeBr b A TS 9600 T3 e AE R 3600 TIME, CLFER 35% /AR (USGS,
2018)D,

PET B 50 LA i R AR Oy T A, G ROME AN FE R = A (R A
RIRF AR 20% , WSROI b S BORRS B2 22 0, PO O B KA M R A A U
1 35% (Zhou, 2017) " AR AT AP EAGUA, 10 FLIX 2 [ 57 E P YR
MRS ERARY FE TP E, P EASOER SRR, 0 H 2R — LR
L 80% ~97% Wy L BN R PR 3% , IEARTE T R MORAIE LT, AR B2 m
P AN AR B I8 BLIROL S8 0k 7Y 5 1 B S TR

2. IR s )

T 7 it B BE (8 AR A T YRR R B T Uk, S T 4EER, i A T
BT W B T2 o A e ARk SE H A — 20y, P A mMEne., Mk, #it b
Wl 255 23R FR RN AR

(1) Hi 38R FHALE T s

B E 72 T A AL TR R A | ek 7 BOL S BN 54
ST . RAIRIDE AR Rk . TG4, mErEARHS KU s |
Fel R A S, UL R EER T4 MEa R4%H (Morrison and Tang,
2012) i AT AR A A2 Tolk NV 340k, s & — Rl ml sl i) D e 1
IR L, EZBUEOLT, a9 H B m s e R e T RO, TS
P, BIOUMR—T (2016) LG4 A LD . B RVRITT SR
ZHIRE] 1 2 50 : 500, L s (A IR LI B vy B Jie Al AR Pk i g 1A, H
25 PR A

R E RS R R 55 M R U], Dol AR B AE 7l B b 5 45 By
T 95 5 FE BT R R R RS 457K 2015 4R (IERABHED 7E3E E 2T h Hif7)  (The
Role of Nonfuel Minerals in the U. S. Economy) (3] s e B A S E 23129 1200
1236785 RGN T T s BUE SUSANME A 7 380 4236 TT; JEURTRHIN TR hin (B4 &
H19 300 /23800, BHEIKRE] 25 300 125800, Zumhi HSEEL 174 000 12380 A,

(MUSGS. Rare Earths [ EB/OL]. 2018 133 [2018-04-24]. https: //minerals. usgs. gov/minerals/pubs/
commodity/rare_ earths/mcs—2018—raree. pdf. #ICHT Hastings fifi s %04, 435 Hr >~ 12000 1 4400 (A7, J7
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2y LRI E R 150 5,
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KT UER s FE0 A TR B, EE4A . B, RET AR5 H 150 12358, 1
TN Ta AR R 5535 2500 410 {23670, w0, SERETE R 0 2 A EE Rk
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YR SR VG A ), ST LLBT IR BEARAS 45% AL, VU AR AL 55%
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KIFRIFN=ZE00500 35. 5%H1 34. 5% (U.S. SEC, 2012)5" | Montgomery (2011) #%iH,
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AEDS 2012 A S E AT HOF I ESSH B A F] (Neo Materials) %5,
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W 0 0 BN R ARG N, A R oA =5 £ 5k
B 829 5 [F %5 7Y Jy B G H A 7 jy, Hdb i ny H A K H A3 SR T 44%
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NZEHIZ), BB T PP Rg, 2018 AN AKX B2 & (nthss +
PRI R TR ), B SO 7l 3R

3. R AL Z T, ARuREAR ST IR R

s EAT s Z Fe ARG B i 7 3h 0, hER B Tk (2015) iR ER, B
FHOHEECAU BRI S, PRk O R FRr B HER TR AR, % - Mg+
BFERT 70%, VLA 2EREVCIL AL D7 2 o8 6], 1z X 2015 4F M 7E A58 7=k T2
(R, 2015)1 ) {HJE 2016 4EF L “Hok M OFFIT20” 7 $HI 53] 2015
RN BRI FR E M PTE R R AR, CAEBORRYHES) R %
WY, PRESHSAERE Y, 2017 AL TR BRI PR R T
W FERE R AR Bk 60% LA AR, BT 0L o E by IR £ AR PR AR
FVUEMRVE =R “mgon T hESF, JFER RO SmT Wbk, K
B s 22 )2 P48 b DA K by 5 o SR A7 A AR R 4 P ) A

(=) PE#HLAES, Bob =LA ek itiF

B VE 7 AR B 45 A R RIS, b B A0 L BT 6 |, AR
PSR, SR X 14 Ry X S s

1. F At b Ui

7N IR A M 11 3 B A 2 Sy AR [ B A S A R R A ] R s
4, BEHALEAUCE, KSR A TRA, S A L, Wi,

75



ZRIRIR (BT HEAM) 2019 55 74

AR T A ST M, EHRR IR SIS A T R, WA=
BT H EE B AR ) 5 R DN AR N X s B I R s, b i) 2355 2otk
Fem,

L3 S w4 w13 R T Sl N3 2 R e S QL S R P N = B P S /N
PETEA Al SO AR L), R A b Ui T 5 e T e A e 7%

P77 [ 502 I T S U BE 0 RAE IR BEASHE B, SRTATAT U ] 2 Bkl 27 3t
7, SRS AR P A AR kT e O B LR, v ATAY AR AR
JEZBWPERY , rP E R T RAR O, PGB A TR A 11, XA E Bk
SR A SR L ER R ETHEOUR , AR TR R, Hoe . MAERA
TR, ETIREUA MR, DR RMAE AL,

[ GEBEAE TFRAG B 1T LAS BRI N T I e RO AU AF FE 293 T 8l o, BT
A L TR, R, Al n] AZS SRR M 6 ML F S8 A A R T ik, R
Rl i B

T - R M 7 B T (b o 1 B B 25T N < B BT R 4 TR AL 4R VF
W B WA RR—RRTE AR RO R T ST, 2
FHRARLE B

2. U

58 w7 ) 0 O 118 e s SIS E e ot S o B N ES el R 3 S LN ]
A, P E ZL S R ARG, SR RO B i B S5
Al I HE S H UL 4 S5 BRI EL e A9 7 b 2E AT IE A AR, 7 St 55 B R e i [
i, PRIPRRZAL, BRI R AR

HESLAR L EERMITF 6, R WL S Al 32 1 AR BOR TR, i LRI B
VAN 1 R 77T A N D WS £ /S B 8 BN i R v o AN B SO VIR RS I T
oz MO ERE T, AWFEA YU SEIR B fsibl, 4 TRTA G ERR
R ) —5E LU AR AT AR, LASOR M LTS B SF HILA BRI B3 3 )

RO, 3T 05 bel X RL = O g R4k A8 AR 0 RO AR,
HESE AR B RO 2B WP < DT RTRL” T MR AT ORI H A AL, —
Sexii A SEEA IR, BTG, PO TR R B RE M, Y4
Fet LR E AR, FRAEE R X BOR 2D R 58

3. NG HRIR Y

PN R L BE U FE A o AT 0 i R RE . 2018 AR R A LR R — AR, (UE
FGET AR B GERE 12 g, E R T E AR E 1005 T ERAR R RIS R 4
TARHRE S B A AR AR, 2 [ P9 AR = ERBEAS E A™ RES R AT 0L, BiEokE
G L JERRL I BE A N O g, LA RIE S Tr RSk 70

ST M ARG RGN, NAR AT EMEBORARE, HEPER £ i PR AL
AR TR AL, A SR T T XA T S A5,
ORI E R EE , a5 MG LA 7 RS 5 2 R B AL AR A H g, N, 76
by O R, HIEIG B, EORCER AT AR HE A EAUR]

76



(BFRR 5HFA) 2019 5% 7 # ZRILIR

| e O [N P Wi B A2 1T A A L RO, XA DGO 2 L BRI ™A%
PMEAE R, AT A=A T w2206 05 [ 58, s v 07 B 5 e A AR g
71, SO ER L, R E SIE T EPR S SASA T T BOR AR
Uil

4. A SR B R

SR FE A LR O AR W e R SR O S, RS
DR, TR A E s ORI TSN T B e A i FH B &, T Je3d
W ORI H , R AL T RN E SR SREBEAE L R 5 H
AR =S80 H AR RIS ERIER & 0 5 A 7 i PEREREME AT
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(DThe Strategic and Critical Materials Stockpiling Act, 1939, SEC. 2. [50 U.S. C. 98a] (a) The Congress finds
that the natural resources of the United States in certain strategic and critical materials are deficient or insufficiently de-
veloped to supply the military, industrial, and essential civilian needs of the United States for national defense. (%%
2018 4F 1 R & 2, B 2 A% WIBG CE R Sumk R E R OB BURIEE, T, R K) . hups: //
legcounsel. house. gov/Comps/ Strategic %20And %20Critical %20Materials %20Stock % 20Piling%20Act. pdf.
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ey, AR . KO R RLAE . 5 PR S0 SR BE IR 25 2 e AEAE EE RN
e B oL, W R F A H AR A AT, AR T g E Al i A R
Be, WiHA B, L EE v E XA TR b T I P S A X R XU R
] il A 2 R U A AR A A

UeAh, F LR ES R S RS N — R . P E— R H A E RO
SEPES RS . FH . BESE T, DI WTO “JEAPRIER” tPRYEREL L . R
i, B B SRS, XeRRr b AaE S R U N, X e K
TR 6 [ P 45 A Y 35 R e m A B

[ &5 30k ]

[1]MORRISON W M and TANG R. China’s Rare Earth Industry and Export Regime: Economic and Trade Implications
for the United State[ R]. Congressional Research Service, 2012.

[2] PACKEY D J, KINGSNORTH D. The impact of unregulated ionic clay rare earth mining in China[ J]. Resources
Policy, 2016(48) :112-116.

(3197, 200 8 A L AR A A o3 43 S g2 & MR [ ] % 12,2010,31(2) :34-39.

[4] SUTHERLAND A A, BAIRD R D, ROGERS V C. Fee Structures for Low Level Radioactive Waste Disposal[ EB/
OL]. [2018-04-24]. https://inis.iaea.org/search/search.aspx? orig_q=RN;20080457.

[S]HEB TIPS, 50T, (6 A B FEEE A% ) [2018-04-24]. hitp://www.ac—rei.org.cn/portal.
php? mod =list&catid =63.

78



(BFRR 5HFA) 2019 5% 7 # Z R

[ 6] Technologically Enhanced Naturally Occurring Radioactive Materials (TENORM) [ M/OL]. [2018-04-24]. ht-

tps :// www.epa.gov/radiation/ technologically—enhanced —naturally—occurring—radioactive—materials—tenorm.

[ 7]Kerr—McGee Chem. Corp. v. City of W. Chicago, 914 F.2d 820 (7th Cir. 1990) [EB].

[ 8 JTAEA. Report of the international review Mission on the Radiation Safety Aspects of a Proposed Rare Earths Process-

ing Facility (the Lynas Project) [ R]. 2011.
[9] HOATSON D M, JAIRETH S, MIEZITIS Y. The major rare — earth —element deposits of Australia; geological
setting, exploration, and resources| R]. Geoscience Australia, 2011.

[ 10] Ashton Rare Earth Ltd. Mt. Weld Rare Earth Project Environmental Review[ R]. 1992.

[ 11]TAEA. Classification of Radioactive Waste: Safety Standards Series No. GSR=1 [ M]. 2006:6-7.

[12] U.S. Environmental Protection Agency (U.S.EPA), RTI International. Economic Analysis: Proposed Revisions to
the Health and Environmental Protection Standards for Uranium and Thorium Mill Tailings Rule (40 CFR Part
192) [R]. 2014.

[13]LO C. The False Monopoly: China and the Rare Earths Trade [ N/OL]. Mining Technology, (2015-08-19)
[2018-04-24]. hitp ://www.mining—technology.com/ features/ featurethe—false—monopoly—china—and—the —rare—
earths—trade—4646712/.

[ 14]CHARNOVITZ S. A New WTO Paradigm for Trade and The Environment[ J]. Singapore Yearbook of International
Law, 2007, 11.:15-40.

[ 15] Neo Performance Materials Inc. Annual Information Form[ R/OL]. (2017-12-31), 2017:5 [2018-04-24]. ht-
tp ://neomaterials.com/wp—content/uploads/2018/03/Neo—AIF_09March18_FINAL.pdf.

[16] Neo Performance Materials. Management’s Discussion and Analysis[ R/OL]. (2018-06-30). 2018 5[ 2018-04—
241]. https://www.neomaterials.com/wp—content/uploads/2018/08/NPM~-06.30.2018-MDA~FINAL.pdf.

[17] Lynas Faces Claim Against Malaysia Rare Earths Plant[ N/OL]. Reuters, (2012-02-22)[2018-04-24]. ht-
tps://www.reuters. com/article/us — lynas/lynas — faces — claim — against — malaysia — rare — earths — plant — idUS-
TRE81L2AA20120222.

[ 18] Malaysians Protest Against Rare Earth Refinery[ N/OL] , The Guardian, (2012-02-26) [2018-04-24].ht-
tps://www.theguardian.com/world/2012/feb/26/ malaysians—protest—rare—earth—refinery.

[ 19] GRASSO V B. Rare Earth Elements in National Defense : Background, Oversight Issues, and Options for Congress
[R]. Congressional Research Service, 2013.

[20] Geoscience Australia. Rare Earths[ EB/OL]. [ 2018—-04-24]. http://www.ga.gov.au/data—pubs/data—and—pub-
lications—search/publications/ australian—minerals—resource—assessment/ rare—earths.

[21]BRADTHER K. Mitsubishi Quietly Cleans Up Its Former Refinery[ N/OL]. New York Times, (2011-03-18)
[2018-08-28 ] . http ://www.nytimes.com/2011/03/09/ business/ energy —environment/09rareside. html? ref = ra-
reearths.

[22]MAZZA M, Blumenthal D, Schmitt G J. Ensuring Japan’s Critical Resource Security: Case Study in Rare Earths
Elements and natural Gas Supplies[ R]. 2013.

(23]t Mt — G A LRSI B TR [ 1] RS 2895, 2010(12).

[24]PAUL M. Rare earth: The New Great Game[ N/OL]. BBC, (2009-11-18) [2018-04-24].http://www.bbc.co.
uk/blogs/ newsnight/ paulmason/2009/11/rare_earth_the_new_great_game.html.

(25 VA0, RS L™ se 4 Ty se R B B C T =k S RHEIBIZ,2012,08 . 43.

(261403t m B B AR =P & X 4 [ A/OL]. [2018-04-24]. hitp://www.rev. gov.cn/c/2015-09 - 15/
659961 .html.

[27]HOYLE R. Lynas Holds Back Rare—Earths Production[ N/OL]. The Wall Street Journal , (2013-06-06) [ 2018—
04-241. https ://www.wsj.com/ articles/SB10001424127887323844804578530153110508018.

[28]YAP C. China Ends Rare—Earth Minerals Export Quotas[ N/OL].The Wall Street Journal, (2015-01-05)
[2018-04-24]. https://www.wsj.com/ articles/ china—ends—rare—earth—minerals—export—quotas— 1420441285.

79



ZRIPIR (BT H M) 2019 F5% 7 4

[29]U.S. Congress. H.R.761-National Strategic and Critical Minerals Production Act of 2013[ A/OL]. 2013 [2018—
04-24]. https://www.congress.gov/bill/113th—congress/house—bill/761.

[30] JAMASMIE C. Molycorp Shuts Down Mountain Pass Rare Earth Plant[ N/OL]. The Mining, (2015-08-26)
[2018-04-24 ] .http : //www.mining.com/molycorp—shuts—down—mountain—pass—rare—earth—plant/.

[31]ZHOU B, LI Z, CHEN C. Global Potential of Rare Earth Resources and Rare Earth Demand from Clean Technolo-
gies[ J | .Minerals, 2017, 7(11), 203.

[32] BT, R—T. L/ ERBIFEI M. JEat. b E SR 2 d A, 2016 49.

[33]USGS. Mineral Commodity Summaries 2015( R/0L). 20155 [2018-04-24]. https://minerals.usgs. gov/miner-
als/pubs/mes/2015/mes2015. pdf.

[ 34 ]Rare Earths: Could Prices Fall Due to Japan—China Patent War? [ N/OL]. The Mining, (2016—11-12)[2018—
04-241]. https://www.investing. com/ analysis/rare — earths ; — could — prices —fall — due —to — japan — china — patent —
war—200169309.

[35]WTO. Panel Report, China—Measures Related to The Exportation of Rare Earths, Tungsten, and Molybdenum,
Reports of the Panel [ R]. 2014, Para.7.441.

[36]The U.S. IP Commission.Testimony of former U.S. Senator Slade Gorton (R=WA) , Member, The Commission on
the Theft of American Intellectual Property (1P Commission) Before the Congressional — Executive Commission on
China [ R/OL]. (2013-06-25) [ 2018 =04 —24 ]. hitp://www. ipcommission. org/ press/Gorton _ Testimony _
062513.pdf.

[37] United States Securities and Exchange Commission ( U.S.SEC). Form 10-K[ R/OL]. 2012:92 [2018-04-24].
https : //www.sec. gov/ Archives/ edgar/ data/1489137/000148913713000031/mep1231201210k. htm.

[38] MONTGOMERY M. Japanese Funding of Lynas Corp. Wins Approval [ N/OL]. NASDAQ, (2011-04-13)
[2018-04-24 ] .https://www.nasdaq.com/ article/ japanese—funding—of —lynas—corp—wins—approval =cm70784.

[39] MACKOWSKI S. Why the Siemens—Molycorp Rare Earths Contract is a Sector Game—changer[ N/OL]. Investorin-
tel, (2015-05-20) [ 2018 -04—-24]. http://investorintel. com/technology — metals — intel/why — the — siemens —
molycorp—rare—earths—contract—is—a—sector—game—changer.

[40] HUMPHRIES M. Rare Earth Elements; The Global Supply Chain[ R]. Congressional Research Service, 2013.

(41 ] RBVER F SR ER L= & JEFHF[N/OL]. (2015-08-10) [ 201804 -24].http://news. xinhuanet.
com/fortune/2015-08/10/¢_1116194639.htm ; i £+ =T AN AP /S KAR W] 4 SEN 2R G [N]. IESR H
. 2016-10-20.

(42 UHRER. SeT NS (AR IR0 A R Bl 5 P 5t G A - (B I ) i BB By A PR ) 2R ok i J R
W () SR [ A/OL]. [ 2018 - 04—-24]. http://finance. ifeng. com/a/20140220/11700041 _0. shtml. http://
www.reht.com/sitefiles/services/ cms/ page.aspx? s=1&n=7.

(4373677 . b AL 36 b (AR SR AT R BB A [ A7OL]. [2018-04-24] hitp://www. reht.
com/ sitefiles/services/ cms/page.aspx? s=1&n=7.

[ 44 ] B gty 40 Sk TITAVE Ay I G0 7l e B 3 T 1E =048 [ N/OL . )™ 6, 2015-08~08 [ 2018-04~
24]. http://www. cnr. cn/nmgfw/neimenggufenwang/neimengyaowen/20150808/t20150808 _519480888. shtml ;
http : //www.baotou.gov.cn/info/1585/78190.htm.

(451 A5 AR T 3k 717 78 TH 3l BE F 46 vh J #4847 Wi 1 77 M A T 398 DR [ RZOL]. (2018 -09-27)
[2019-06-01 ] .http : //www.nmgrd. gov.cn/xxzb/2018n/rdxxydy/ dybg/201809/120180927_275902.html.

(46 FER R AL KM L w7 X e L R B R B [ N . AT 4B . 2015-06-29.

[47] A3k MU A = 1 DTS < JFII40” kIR 200%[ N/OL]. (2016-03-01) [ 2018-04-24]. hitp://www.chi-
nanews.com/ cj/2016/03-01/7779250.shtml.

[48 143 H BB XA Z 4 AL Sk TG LB 37 X 2015 4F TAE#R &5 [ R/OL]. (2016-04-07) [2018-04-24].
http : //www.nmg. gov.cn/ zzqzt/ 2fgzbg/bts_1852/201702/120170228_600601.html.

[497db e+, Fo i Mk T ) st B KA &2 7= 2 [ N/OL]. (2017-12-26) [2018-04-24].

80



(BFRR 5HFA) 2019 5% 7 # ZRLIr

http : //kuaixun.sten.com/2017/1226/13859404 . shtml.

[ 50] USGS. Rare Earths[ EB/OL].2019:133[2019-06-01 | .https : //prd—wret.s3—us—west—2.amazonaws.com/ assets/
palladium/ production/ atoms/ files/mes—2019 —raree. pdf.

[51]MANCHERI N A, SPRECHER B, BAILEY G, et al. Effect of Chinese policies on rare earth supply chain resili-
ence[ J]. Resources, Conservation and Recycling, 2019(142) ; 101-112.

[ 52]USGS. Rare Earths[ EB/0OL].2019:133[ 2019-06-01 ] .https ; //prd—wret.s3—us—west—2.amazonaws.com/ assets/
palladium/ production/ atoms/ files/mes— 2019 — raree. pdf. https: //www. bloomberg. com/ view/articles/2018 — 03 -
11/ china—intellectual —property—and —trump—s—next—trade—war.

[ 53] U.S. Nuclear Regulatory Commission( U.S. NRC) . Radioactive Waste[ EB/OL]. 2007 ;5 [ 2018-04-24]. http.://
large.stanford.edu/ courses/2012/ph241/ garcial/ docs/radwaste. pdf.

[54]U.S. Interior Department. Final List of Critical Minerals 2018 R/OL]. (2018-05-18) [ 2019-06-06]. https://
www.federalregister.gov/documents/2018/05/18/2018~10667/final ~list—of —critical -minerals—2018.

(FriEsmig & F

The Rare Earths Global Market Updates and the Rare Earths
Industry Master Plan of the United States and lts Allies
GAO Fengping ZHANG Pu LIU Dacheng XUE Xia

Abstract: Amid the heated trade conflict between China and the United States,
China will not rule out using rare earth exports as leverage to deal with the situation. This
paper responds to the hot topic in the discussion part. Nevertheless, the aims of this paper
mainly illustrate the current international market status for the decision makers to address
various challenges which Chinese rare earth industry faces from both the domestic side and
the international front. The methods include literature review, case study, and market in-
formation analysis. The study finds that the United States and Australia transferred rare
earths refineries, the most polluted processing section of the rare earths supply chain, to
China, Malaysia, and other developing countries, where the economic rationale behind the
moves is to increase their national welfare in the cost-benefit analysis. For securing eco-
nomic well-being and national security, the United States and its allies further lay out the
whole supply chain master plan. The strategic control applies to the all stages of the supply
chain, from the upstream regarding collaborating on rare earths resources foreign
investment policy and consolidating natural resource companies, to the downstream in re-
lated to blocking intellectual rights. Meanwhile, in order to undermine China’s dominant
market status, the western states diversify the rare earths supplier substitutes, e. g. , es-
tablishing processing refineries in Malaysia. Followed by the discussion part, the paper of-
fers solutions to the problems of the distressed Chinese industry.

Keywords ; Rare Earths Industrial Planning; Global Value Chain; Control Over Both
the Resources Upstream and Application Downstream; Supplier Substitutes; Cost and Ben-

efit Analysis; Source Diversification
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