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B PARIRES, AonREABRIANENTRISH THA A FORANEE, LR EMBEAEFESTHYHLA, HK
EEFABRE AL T M ARE, HEE RK—FTRELET TR
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BE1: EFEMAEELE-ALTKIRG. AT KA E T e 4
B&2: PEAWMEIE B SOHAZAZTAI P BIMAL . 5

B& 3: 1995-2024 F A E4AE KL KG=ZHF LMD 5/, PEAHMEIE FIBLEK (Fob/5) .. ... 6
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BA 11 &85 RO RA BRI BRI 11
Bk 12: 8255 KERRBEAAREMOSROBIL . 12
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—. BREFR: EFTRREMINEERFRIIENL

LHERR: ARREFEETHBAER

BANEZFZ—REBAYFLENR AR HK, mATFELFR, BERENALMDRFRMTRE, AZTI
S AR A F, FTAR AN CRA7 K. PHAERGRK. BRLRARR, FREMEREN
R S ) b ad AR AR AR TR K A a9 AL T,

BEHN: MR RRBAEHWGHIR, REPRRPEFRE. AELAK, 2FRERATRE KRREBYH R,
AARARRRBAR Y W ZEERM, RIFZSARNGES LETHALKEN M. X EZHRMN AR 6.4 UM
#, ARERAAMBANGEE, F3). RR, REAFSERA, Plde, EARGE S HFRELG ofa s TIE, 2pEok
HRARBAZMARNRFAARLEEL Z0H R S/ FL, BRFEAEONGH, AF—RGZ, £ZAFFLX
RAEAR A, RARAME AL A A = AR, 2 FREMHRGEIRZE ™S, £ZETOTHFTRIARZ L
S egutia, #57 . TRFAIRRANT FOATEIR, HLREENREGTL%.

H—FEH, TR ERTUALFBAATEX LA DT RBEN, ADBFLEG T, 2w Loy Emk
H BLEADHEANRE SR Tk, WAL, TR, BRZE, FLEMfbiky T ih, BEmiAALEZ X
B Y B R A o

£EGBFMAETLRETT HREMS . 1900-2000 F, £ EREIE T EL 16.6 Hob3g £ 309 ok, Ay kA
WRARESERESD T EEE K, 12 2000-2024 55, A 038 KA % R4 44, 6 Tokth Eak, AMEWNEE
T2 k2 173. 6 FHebth R TTAk, RAEE TRV 4129 ek, A DB EH fi, R ZEEHENFAENEE
Fok P2 B RAT, BARMENE R BELEBEEAFEALVRAZGTRT %1, #04E, o b F =R Pae
AIRARTEAN, MBEARTHEED SRR RATER. A, £2EBNAMATE, BRTi L0455 R H%
Fodt bR R G, LT KR AMAEERFLRT IS, B RV T BT 3 O F) & o0 KT R PTRK R L35 6o

BE1: EEEEHEE-LEKPREDG, ADHRFeE TR
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4K : USGS, FRED, Ang (2004) LMDI 7 ik, B AER#H (i: MERALBEHERENE T E, BFALEET; AO,
A 3 ¥ C=Px (C/P) l&% X5 A0k, 14 A 1900 =100 35 4c1L)

_ FzanETIiRE EE=dAE@ www.ipoipo.net - .



https://ipoipo.cn/

Al
AN

El 5 JiE 375

SINOLINK SECURITIES

ERG  ERMESES A

AR ELSIEETRRBREXGGTEE. 1995-2024 5, FEANMEHH 0.95 F 55 £ 12.07 F 5%, EENEF
WP L2k A1z, R4, £EH9.52 Fa%£482Fr, BALH11.27 Fn%2671 T, YTELH£E. B
AAERWPIL, RARTRRENBHLER, LRBT AR & ol TP AR O ETHEE,
P EAAN W0 VLG, B AMRANLFR AH mpnbe, H 2 IFERA LSRG EIRE , 2407 b 4ki8 5 7 ik 0 A4 77—
Wbt T-R4 B A EES2REEHaeEX, BRW, 6B, 5. RERAENRTREROALE R, B ok
KW FIIRAFE RN R AELEFTEEAGRIEN 5 TP oagits5 a4k, b B4RE AR A k7K 4% IEA,
B 2005 FuAk, WETHKT 2HMEEZ R Z IR AL, LA TR E B2 15%F £ 2025 F49 50% £ % o
Bk, PERGOAMFRET L EHGELL: BLYEERFT B 26BN LA TR RZBKT 2 %4,
H P A EAERANELERLAE RO, LA RE T KGNS, T8 —F0 RAL AR AR H R 569
HRREHEIEK, FLPITEAXRTERRARAARLE A EHRE—RE T,

BE2: FEAKHEER B F Az BT FG GDP 4944z
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2024
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AtJGDP (PPPAIEMZETT/A, WEEIE)

% B : USGS, World Bank WDI, IEA, Ang (2004) LMDI 7 ik, EAGEAFHT (E: A GDP K RAME A -FH. 2021 £ E
EFF Lo £ FHB R K ENEE, BROSRAREI T AR, COAE BN, RERTLHERRLHF RS
SHAARE )

P EMAE RKERKEEREFEDALG T KRERE F . AAR A LMD 77 40 23t —F o A A2 X A GDP
X %45 GDP 4R3% & , 19952024 4, P EA5IE4RH 38t 1586 ok, L A m ., A¥ GDP % (BT EAH
GDP 3 K 29 7.5 4%, WMAAIZFT . Ty Kfeh o#lid R 2418 7 GDP, A AY — ot A —3 ) F=4R3%
By (RBed{s GDP AIiH#£094 KA T % TAL) SR TT#kY 92 Feb, 1257 Febde 237 Aok, L3E&69 5. 8%,
79. 2%F= 15. 0%.

RO FERFeR ) Z4%, P EAREZEE L LEHNG T EHA AR, 2000-2023 5F, FE AL EHL 1280TWh 3% £
9265TWh; HEw Ltk B8 77. 5% % £ 59. 4%, 1254 /) 2 e AR L sk, KR, Be, e fe RN HSP K, R
AT Ak 3% A 0 b P AAE T IR, R KRR AL R, 7 ZAERAEN Y WAl & A5, 8345200 R4
KX AELE R, Mk, BAEE, REefbFruns s, RRLREZITEANRARAAS R EAZEANE K, BEmi
BRI IDRE ST RE SR 4200 2 b4k i3 . — 3R RS E RAn N6, —H oA B AL ZW T REM, L —3p@id T
b o b o A R AR S S 5

Fim SR e — AR B




El 5 JiE 375

SINOLINK SECURITIES s :\\ . e n e Az R R
pin @ IRENE SRS TR R
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aB% a SR -583
BEW G LA 4233

[ JPNEsI B NPEFREEUET B S{UGDPHEEETT m SEE

% & : USGS, World Bank WDI, Frontiers in Earth Science (WBMS 27 #L), |EA, Ang (2004) LMDI 7 ik, EAGEAFF AT (JE: K AAeik LMD 45 k4R & L
H 9 Cla% ot h Ao Px Ay GDP (GDP/P) x4R5% & (C/GDP) )

Bkd: PEEYFRAREGHBEEA, ZLECRHLET K, TLUGERX L

TEELAHREEN—F TIMAARR LS FTEEAEREM—T L F
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%k : U.S. EIA International, IEA Energy Statistics Data Browser, [E&iE&4F 5T

BURE, WRAEEEARTRRBRERYERESE, Lo INAETELGTH AN, SADRSERERNE L HN
188 = SefelR %, RERSHME L RGIFERED G EMIZEE L F W 20, WRHFGERERZFREN
Mo BRFLSITUMETBRB/AERLERNESRTRZFR, E—NERGAHELE TS T EMAKRFE, 7
—/ANE RGN E R AR ERSTRAR TS, B TRART2FRREZEE XALRGIR KT AT 8K A VA
PAKBLE SRR R S H AR,

TR WL THR, 2FEPhikE

AR AT, A AR A FAR, EE RS — B T Ao R AR AR, B A
WAL T o o, %5 AT S B R B R S5 B, A8 ) 69 22 5738 K T R 1) 2 b £ My Ao K 36 2R R,
W E AR NE ST REA, L, T EARE Bt — b T E LT i A A &8 LA A

AT BIB TR, 55, EREEAE, mAHRMAIRERG T, i, RE, F#h, il at s hie.
AFHCTEM, RTFXBARET X, REAMREALTANR LEA -G Y XEBMERR, LEEME GILR
A —RMAE AR AR L0 . 42, B, BELTEREIK, BEBEURCNFE AR M. RELA BTN T4
FHAE B B BRI EARTBEARRENAT B B, AFLEEENASE A Z BT HE LK,
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" FTEEMER:
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Lvlhmm(l I-yﬂmu-) Boron(#) Carbon(l)  Nitrogen(M) Oxygen(¥)  Fluorine() Neon(¥) @ BBET, BFEREA, 2RES
A Bsi ®e Is Ja |a g
| Si r . . E
Lowmmv “-tng- l Sock AR AFPHAN, SUAMEN BEA. ERERELEN Mt »J Siiconl) | Phosphors  Sullur(il) | Chlorine(i)  Argon(l) @ M85k, ®Nt/AREER, ¥
- SRMIENE,
|
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu ' Ge As Se Br Kr @ d-block iTEEME d BFREEL.
Danm Calchum(¥) x-d-n Titanum(¥) ‘ ‘;J_"‘ ‘ Chromium lmu(!l) Cobalt(is) N(M‘J Copper(W) Ind') Gnll-um’l t;w Arsenic(#9) Selenium()  Bromine(l)  Krypton(i) B, MENSNHSERD

>

f-block 189 4f BFHRAELE,

Rb  Sr ’v (zr 7|[Nb ~|(Mo >Tc } Pd Ag( in |sn “Isb Te I Xe ‘block -1 4f F 71
Rubidium(W) | Strontem v:uwmlv_;' ‘(13""“ | | miobiumie) | w} w-. Indiuml) | | Tin() Antimony(W) Tellurium(®) lodine®)  Xenon(fk) NEHHE IR KERE,

Cs Ba (e =|[1a =|w %E)(Re =|[0s =](ir Au |Hg Tl Pb | Bi Po At Rn b T;:ﬂ:it':‘,‘!t:;‘:ﬁ: )
Cesium(®) || Bariuen(®) | Hatnsmi) || Tantatumam | v.mp:mmHM) | sy \ It m-unm codity Mercury(®) || Thatiiumte) | | Leadis) Bamuth(@) | Polonumil)  Astatine(@)  Radon(R) : s
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og RBRSE
M | Wosten | by || Saren ) | e i oo o | oo | Gt | o ogZonn
v ® ’ —
ta |[ce |[pr [ Sm Eu ‘Gd q b I[Tm va [Lu } R
\E:’\lﬂi Cerium(¥) (.) - il | Terdiumit) Nolmm’wll) lwn{- Thubium() ﬂ.m ) l.m'b_\.d‘)r i
Attt Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
et | okt | i | Uk | N | Porm | Ao Com®) | i | oot | Gt W i o) | oo
Efl: E& = TSWEKE; AiE = EERRME
O sesn Oemewy O swster O sss/se Eme/anr O zem/man O Zasns FHO/FER

BIFEX: E | BSX H| ASE M | BEdE /KB Tm | BES/ARE H | BE/EE L | BEE/2RL C | MR/ fEd/LFERE

% B: Paul Flowers et al. / OpenStax, periodictable.com, NIST, Royal Society of Chemistry, E&iE 4% HT

AR/ EIRER, AR LRAMEIREFZARFRMECRGER, £AFKAR LLBELEFHE-T42
RSP AL -2 SR T AR R B8R IR A R I

MEARSOFEE, FRAERRIFNER WIS, JTZHNCEREL, B, ©RPRZARK,;
ka2t S BT, BEERANRGZR, EEBLEfRTREFRERET T P LERY,
A2 B BARGY AR AL i F 09I R, Rl A & e % B ey E 2 aiA 4

BETHENT T EARIAET R RIREM, K EEME, R IFHE R iAo 2 iR P A 09 15
%&ﬁ@éﬂﬁ&%%%%ﬁ&%&%%m&\&%%ﬁ,i%ﬁm%ﬁﬂ;

# £ )38 if NdFeB % & /& AL &40 7 MR 3R & 0 s e AR Fa R 71, IR 4T & M Ak K s B AL,

BEG: Hns bt 8 e & £ 49858 F]

ey il 4 L4 ® % (B
C11000 ETP & @ I43/Hikth 4 B4/ /et B /IR A S 4 NdFeB K
KA H Nickel 200 %42
F A 48 FHK £ e o
ol 3 2 5 gy ,
F-xEA R %l éi; Zﬁ;f e éﬁ’j&v%] s AL
- Fo. FHhOE KFAE, BLE KEREE, F AR SRR RER, BREF SaeR. 58
J. TAmI  FFE., Ak B1AoN 18 -y B itk . %2k B/ 7R )
F & & (%1ACS, 20°C) 100.0 61.0 18.0 22.0 15.0
FHEW/m - K) 401.0 237.0 84.8 70.3 66.8 8.5
E & (g/om® ) 9.0 2.7 0.5 8.9 7.3 7.6
¥ % (°C) 1084. 6 660. 3 180.5 1455. 0 231.9
AR MEAZEC (V vs SHE) 0.3 -1.7 -3.0 -0.2 -0.1
L8 (mAh/g) 3860.0
& K % A8 A2 BHmax (kd/m? ) 320.0
3 4% % (GPa) 117.0 69.0 4.9 205.0 43.0 150. 0
Fida5% B (MPa) 221.0 90.0 2.8 450.0 14.5 75.0
JE IR A% B/ 5 b AR (MPa) 69.0 27.0 1.5 160. 0 11.0

RS — A5 7 B
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N 7o)

EEIiESHS
R E Z RS R B
&5 4 45 = @ 4 L
B G b K /3 P A5 AR (%) 50.0 40.0 40.0 50. 0 65.0 0.5
WF 2 3744 KIC (MPa v m) 70.0 1.5 22.5

%R : Michael F. Ashby / Elsevier, International Gopper Association/IWCC, Natural Resources Canada, Nickel Institute, Royal Society of Chemistry,

USGS, NIST %, E&iE#5F AT

HRENRBERARMHENE LR S0 F—E R, MHEFLRE—FFEANT RARNFGAR, TEH4E S IR
T ERAS RN, ARSI RA RE/MHPRLIRA S F K ELIRE ., R EF P REFCRS DAL R
BF M R REBITFRE, B e R AL

RER FARMEARILT XA 2 Fo 4209 F R ELHME 61%, 12FE XL HME 30% ZKEABILAE. LAFD A8
ARG BAEHT, BER2LERALSTE, HTUAIREFAREE, AP ELSETEREREHRAT T, ANE
R SRR FERE, PELTRTR, EETERZLESHEE.

Mot it — 3 Fe AR R BT B Ae B AR BRI AT B . RURAIIL, A RAK KM ey —FP 0 FARE: A E6)ER
A REDARIA F 5 BFR TR BRR. TR, HEARNS, HHEFAR ERERETAR —iE, ARAL
RAEEAE ST RM, BRAERZHHA TS NGRARFH TR EFFRAE.

Wik — L kA, BOLA RIS EAVAT A2 AR R BA R o — B0 KBTS RN AR D )4
SRR S H AR, HiFTid > DAk FHAL G ARS8 MR IR 5 5 4 4RI . B ALAL A % R A AL
BRI S TR, B N B — TR R de T A RARRAN S B LR A, AR R R T 5 K AR 7R AR
Bo KFRSEERAMERR S, REARGTEEDAER T OEY . 0 S KAREREH LR RIFEIRKLE
S A AR R, RAYRIA SR R R 442,

BE7: BIAMEHEIRZLEE, BB R EE KA R XL
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% B : International Copper Association, Natural Resources Canada, Nickel Institute, Royal Society of Chemistry, USGS, Wor Id Bank, NIST, International

Tin Association, ASM International/AZoM %, [E & iEA&4F 5T
=, YMEICE: REeRE, 3TN

RAB-7 =R RSB

ERE AR, R OLBNR, RA—KFLREREIALES E. o, AMNLEEE0REE, B, B,
Bb . B LIRS SRR, REAEEEACR, A, AE. REFETAB, el R T
B, B AHELL. FH. WS, BEHABE SR I SHEEL, RAG LLRE AN AR 2R ROBR.
W RBH IR, KA ARAARR : KR LA TR ENR, REHNS B

WA AL, eI, Fa, AR 0SS TFERLARRGZ AN, RURILEFHRBGEBER, ML
HEBOF el FRIES, R AL RIFOIERE, BRI, RANSEE, T, RS SR 7 sk
MR8 AR 95 AAE T HLA Ao T 32 KM BE N R ILBE Tk 4 =

He TR R A AL b R P A, ALY, A5 et %G R AL, T EHANER ., ZHRA XK.
WAL AF LR R AEFFR, Th Ao et A RIA L HEK R WP HENEHE, EREE. ¥
) BR AR e LR AR, BRI, B RRA SN R SRS TR, 2k, AR, IR IHELARER
SR R Mk 9 7 I R ek K, AR LRGSR G T4, 2024 S, ARAIEME KA N 3143 Hek, H bR
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FSHEES RS A

L& 24. 7%, Rahiksash b 18.0%, X &4 4 5 1. 4%, SGBIEMAE 14.6%, L4EE&. HEeT AL TH
Atk 31. 3%, AE K E AR RS I TH A fe kb, 22— “HHANE” 6hit4L,

B £8: LW RNB-H I P IHE, B 2. HIFLR

AR DO S/RibF st 1o — R

BRWT

Bapie

sumn

HSRE/WRTF/ SR

MBI R/

%k R: International Copper Association/IWCC, USGS, World Bank, UNCTAD, IEA, ITU, OICA, Semiconductor Industry Association, Geoscience Australia,

Mitsubishi Materials %, E&iEAHF 5CHT

{2de RAF 5T G A = i e, Lopdfptiim, RmAARHBEARH . TR, AFERCTREME T I LR EA
ANB B AL, Tk bURA AR IR &R L AT LIRS AL, B RIS A e M LRI L S AL
KRMREEY R BMEmEEE “HEBEH”, BRORF G HEHIThA RV 6T RKIEHH .
ZRFWREGF A LR BAA AR ARA I RRIE R AT S A LRSS REE
FBIAA R ek 3% & REARRRIR T 9K, RAT H A BRI SR B AN ARG IR R 4 RN R R e AL
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LG, MM T KA B R LRAEIT 900 ZH 5B

AR ) B E R R I A E TAT B . B AT TR 2 BRI S5 MM E K, R, &
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- ; e bt Ui, e 5 5 [SYEAREES
— L — O — :
nE el R —— AL — PR
e f O HE N L R G R
10000 1200 — A PRk
9000 1000 100%
8000 00
7000 800 80%
6000
5000 600 60%
4000
3000 400 40%
1000 20%
0 L 0
dSddddddddddddddddd 0%
N O O QNOOVWANOOANO©OANOO©OAN O OV ddddddddddddddddddddodddd
SSB8E3INR539S5II5833F8 S393d3IIIIIPIPIBIDIDIBID
OO0 dO0OO0OH90O0NOONOON O 3388935588338 d388833¢88
N O NN O NNONNONNONONON O O 0O O 0O O OO0 000000000000 OO0 O o
N N N N N N AN N AN N AN AN NNNNNNNNNNNNNNNNNN
KR , BR%t /5, worldsteel, EA&IERHF AT kiR , World Bank WITS, worldsteel, E4&iE55F%HT

AT LA E Kk, ERARAAFERECRGERR LRI MEAL, §FMk, W, BFAATAEAKXS
Foufe TAZ, BN, BUR, XA, FRERAT HREQBEHV ARG K Z RS X, BFEEE
KEBEFHF ARG E K, SHERLRELTRPORERTITRS, AmEREAT LT — 25550 8L
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PRAETER AL, BlsAr BT
EAMEREE x AHHEE — BNARE SRS, R, BRSHA AR x AMERATT — SR thetise, AGKER, BEEEE

% &: Steven R. Hirshorn, Linda D. Voss, Linda K. Bromley / NASA, Michael F. Ashby / Elsevier, Joshua D. Kneifel, David Webb / NIST, [E4&E#4F
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LR RS R AUR R ILF A B B BTN, TTABE TAEEE, WEE M, t—
RO E R L HE. RERERATR, HRAHBAKA EE G KR AR LH P

WA EMESR, AR ERBAAZH —MHBEARBEAREREEER., £&. BEFF. R, K, RAAf Tt
MBI R, ERAH DT

A NMC/NCA B A RS R AR FE, E5KEMUR TR, TRAHREBIRGER,; (2R ZELE RBRTIL
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SRR, EABRRR S R MAERARRE . B TREANTR I etk: ZREHEBAKRE, AaBbRed, fHHRMA
G VAR R 4556 .
XA EBF AR AN EZMIH AR, E5FFRSARZET LR AN LE, LERKPRSAIELE] LFP F= LMFP
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Na—ion

kB: IRENA, B&IERFTH (2: HHE KW MRS E A x5 K P AR . EAZMA IR L EARERMA/ 28 S 249 ke/kWh 2 245D
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FEEmF, AEBBREHITERTRAZ, a7 HEE, ©BE%, EhfRAoRFRA, kit SEmm
TR IR B RE . RERBEEIRE, HRGRAY TR, SFEBIKR, ARIMBXEE. 24, TR LI
W5 432 N 454 s A7 L8R B AR 4,

MA I E 2R ZEAH TR BN E, /B 5EEF K. AR T BIE. BEINER T &KGE, RE&TH
REFEK, Bogf R R REALHOL LM ELY, BRAK, L7 T, 28, BB, £52K LS, 4
AR T RE T T ARG T R4, mIE KT B HARMALE,

Hit, BEAZREZRIAENFRERELIFAFTELTMN, mALMIE MR R ER A, TUKR NG ER, §
1K E91E F Ab 46, PAFOIRIEA R Z0 A KARIMEA B E. RA RGNS THHEN, BXRT2%H, mEseiht
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BE32: BENFLFEHHHD THER, #5. EREZLHHETL

P AESE  EVHAE BV B E FieX AEBETR HEBRTR — kB BARTY AE4FTK CFRPEX
B 7 B 7 CPV kg/ % kt kt kt kt kt kt
2015 90.8 0.6 0. 6% 148. 3 13,458.3 363. 1 45.4
2016 95.0 0.8 0. 8% 151.0 14,341.5 398.9 57.0
2017 97.3 1.2 1.2% 158. 7 15, 439. 1 428.1 68. 1
2018 95.7 2.0 2.1% 166. 3 15,918.8 440. 2 76.6
2019 91.8 2.2 2. 4% 174.0 15,970.9 440. 6 82.6
2020 77.7 3.0 3.9% 184. 3 14,324.8 388.6 77.7
2021 80.0 6.6 8. 2% 194.7 15,574. 4 827.2 289.5 744.5 416.0 88.0
2022 84.8 10.0 11. 8% 205. 0 17,390.2  1,753.4 613.7 1,578.1 458.1 101.8
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2025 96.4 20.0 20. 7% 229.0 22,075.6  4,306.2  1,507.2  3,875.6 597.7 183.2
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e, B2 T 410.82 ok, FEFLERE T TH 556.97 vk, K ERTak 159.73 vk, ZEH XA
FAaFmEEFHNE, LEBERDAE 56.5%, FEHELHE 43.5% B, AAEFSHNBREKE, HME
R% ek % 4> % Vink RE/FXIE,

W) kB A EZESN, BRKBEHRAN LRSS, RAKE i RARN, BALTERARE S EXEY
AR . TA RS AT, TRAMKLIZME, ™R RIZAIB AL X GH AT AR,

Eib, MR MERROLR: WRRAANAGEEBRAGFETE R TRGERE R, ARE KR QL]
Ao IR Z A E A F R, mBEARNE—F LR R, HHREATREM.
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