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X7 FELARTR BH R A HE o LRI B 36%; H A2 RAR SR, H 2030 4 Ji5 A 46 inik
K, 21 2050 4F 5 LIS 20%; $fER K FEL IR R 23, M 2010 AR 24%0% % 2050
FIL 5%:; RE R A% i &7 BA B R, (AAZRR K & T PR G, AA
2010 11 27%[% 2 2050 411 18%.

1 EU Reference Scenario 2016 - Energy, transport and GHG emissions Trends to 2050.
https://ec.europa.eu/energy/sites/ener/files/documents/REF2016_report_FINAL-web.pdf
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2 Mapping regional energy interests for S3P-Energy.

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC100520/reqno_jrc100520_online%20version.pdf
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A, T RCEE RN E BE PR A7 8 DR 2 PR, BT AR R R BRI R P P X
S, BRI 73 AT A2 2 DX W S 5 [ L 3R e R B IR BT T A B vy T At g
VRBARMIAAEAESB PR Z IR A, nRERL. B A W AT BBV - BRSSO ST T R
ENFEATE d R, RO EAT 0B 2 B AR AR BR 1 2 1

I e, TR CUnFE A A B A0S [ S o X% B ) RE PR
ARECEZ BB BE MR BEAh,  BEUR RRAS AN 2 [ S Bt X 3k £ Ry 5
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PR T I IR, 0% [ ATt DXy R A S ) 2t
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L, B SEEF AP E AR R e A 42 5 SR T 4000 J5, X =N EkE KRR
ETim O g TIREREIE T EARME, M 2014-2020 4F HARMER T2 30%.
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2020 FAERHEAY: CRARA ARG M A SR HE SR R LR
IBF 16%7 RE AL H 23 ™8 IR R BE AR, 10 H AT — LU A S 1%,
B, TR R B TR E BOR MR T 1 b 7 DL RS

Wt BRI R RL 2 BRI bR itE, B 2020 SRR BT &
I E] 140 J3H0, & B X R A AN RN 10%; S E AR E R IA S 90 JI 4,
G E 11%; i T E 7R IA S 530 S, R 22%. HETAERZ A H I A A AT
B AERRAT, 2% B EUR IEAE R IAS [F) T e 3 BOs B i X 28 ) i, 38 75 22
WEI MRS 55— SE1E.

A IEE T8RS o 2 W A5G R A HEBORIE I 20 14 5 2o R
FAAHI 10%. EEIX G 1 VTR SR R v s % )
SRS, B AR T HE SR M IR DA R AL A () R LS S e — o HE)
BRI SERLHE A AR A2 EL R, IR O 2 FY B DA R LR (K A FEHLIA,
BRI ORGSR [ HE A3 S G 37 AT L L 45 12T I
A0 262 AT FUIS o BRI —3R 40 75 B PR RIAR T oK (i “IRE S
M7 <V2G>) fEtITS. ik, il SRR 3 N T

PRV G 3 R R N M T AR R R, R R R A e
AT IRERIE RTINS 5 AR BRI EE, i 3 1% 4 A S
7K o

PRI ORI S VH 28 AN 3 7 SR 1 S HE O e OR R — 2. MR K
(RIH R SRR IR, ADRAIE FE B AT (e B 0k o 8 7 MBI FEMR R B PR
s OUEEREEYE) Bt RAHILES, JF-577 kA S VRSB H Ax .

HRE: VP BT AN A B AR T s A A B R A, TR T
AN i AR it S5

(Bx1H)

F B A5
H2FESHE “+=1" AR BTHF M

e [ A=K BRIEE 7T BT 9T 51 Michal Meidan 1876 6 H 3 & A 1 /¢
“H =37 RIS ) TR, 4R B E AR AT R B AR F T
et R R 13 R R R SR AKEh R AR, 1K — A PR A e A T

3 World Energy Perspective 2016: ‘E-mobility: closing the emissions gap’.
http://Amww.worldenergy.org/wp-content/uploads/2016/06/E-Mobility-Closing-the-emissions-gap_full-report_ FINAL_2
016.06.20.pdf

4 China’s 13th Five-Year Plan: Implications for Oil Markets. https://www.oxfordenergy.org/wpcms/wp-content/upl
0ads/2016/06/Chinas-13th-Five-Year-Plan-Implications-for-Oil-Markets.pdf
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R B X
DOE #ENFE CO. it 4 P A F7KBY AT TR 5T

FHEREJEH (DOE) 6 HMEAm, RfE “EHKFEHUH A" (BEST) 1HRIHE
ZETR RN 3100 i SEIoH Tk PN AL ITE ,  TF T I I s AL K B R R
(EWR) £ CO A7 A 0] 7K vl A7 R 78°. BEST 1HKI A H bre F & Ak
TE SR /K SRS A2 A 45 B b 2 R Fh Az sh ) TR SRS A7 v, JRE B3
AN LT iR AR R 2K L2 T 7K, SZHF DOE fE AR HL JH AT KA Tl id 72
K E S ORI B AR, JCHGRESKHLIX . 100 H A 2 LR 1.

#< 1 DOE &8/ 3100 A ETH R CO, HiFith A = a] /KA AT I TR

AN MAAE DOE %814
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ABTERMIR PG DY E BEHR 5 77 RN I e 22 MR DA Bk s A K 16 (20)
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(3K JL)

5 Energy Department Selects Projects to Demonstrate Feasibility of Producing Usable Water from CO2 Storage Sites.
http://Amvww.energy.gov/fe/articles/energy-department-selects-projects-demonstrate-feasibility-producing-usable-water-c
02
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6 DOE Announces $68.4 Million in Funding to Advance the Safe and Permanent Storage of CO?2.
http://Amvww.energy.gov/fe/articles/doe-announces-684-million-funding-advance-safe-and-permanent-storage-co2

7 DOE Awards $10 Million to Small Businesses for Fossil Energy Research and Technology Transfer.
http://Aww.energy.gov/fe/articles/doe-awards-10-million-small-businesses-fossil-energy-research-and-technology-trans
fer
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LIRS TG, BB 5 CO2 8 TARRUAR MBI T AT B2 R IR
BERALR R B AL HE T AR 7)o IR B AR B R R I 5 CO B JIEIA A B H] £
VIR, GFERZRE. RFHBEM . HBFAGE. PROKIRCRIAL A BEREINLIE . 124
ik, EIE S CO2 B IMEM AT RAR KA BE 32 IR T/ N 1k 6 [0l 2%, AL 2] 6
MW BULEE T CO, I R GEIEAETT A, HI T IR AR, B AT IG5 CO2 3 /178
IR A RS AL E R 1 5 BB R, /5 ZETAE I BUR R

Sk EREVRARAE 2016 £F 3 H LB AT BB — 4> 10 MW U (17 s 5 CO2 3h /174
KAV, AL — RPN O N A AL (I PERE, T A H FR sl 1 1
AREME Rt Im A CO2 3 B LAk . TvbHks Arameo A1l A &) 1IEBUI TR 5k
BER BRI CO2 B JI A 2 AT AR SC AR IS0 TAF,  BLABI(E
RSB —HOR I B r

KL

8 U.S., Saudi Arabia Announce International Collaboration on Supercritical CO2 Tech Development.
http://Avww.energy.gov/fe/articles/us-saudi-arabia-announce-international-collaboration-supercritical-co2-tech-develop
ment
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Rt —B K. WK% Roy G. Gordon 4% UREAH M 4EAthdr B2 7 T3 E K, K
F— 25348 SR8 TR N DA AT A W00 DY S8R e o S B JEORE, R BR PR IRV R A R
T 544K B2 B TEMWELES (RKER) T 45 MR B AR Sk ——
% E Calloxazine) AL T WAL RE— D XGRS 747 B Re B, RI7EH:
a1 7. 8 MG NEEERREIRIRAER, & 7 SERATAEY ACA (alloxazine
7/8-carboxylic acid), VAFE S HAEGIEAE R A . BE)E, WFFA LA ACA il
VEA LM N H 2 RFBs o, JFfi 7 EFMR 2. 45 R EoR, H ACA GHLH
fER ) RFBs YERERR AR P i R BRI 1.2V, THIFHA 1.03 Q em?, HL
EF| T 0.1A em . Aad 400 RAEIN G, A ERFFER N 99 .98%, LI AZIE E] 99.7%.
BEFEN ORI B TR I, N BRI 7. 8 A1 NIRIR B A A B 4 v Fr A ul
FEJE, DK IR s R PR s 10%. Z T S - A T — R & B A . &
By m A NLRARTR, HLW & 7R R AR, A BT ARV T i
BAS, B AT RG] . BN R — B Ak SR AR R H A A N T 1 BA L
R, Clidk— bi md it e . MO U R R 7E (Nature Energy) °.

(SRR

MIT BERMLHERE-SSEbAREAME

-7 B s B LA B LA & (11140 Wh kgt BRAEA NI E
I} 5200 Wh kg™, =& B AT REEL s T o 10 52, HmiRl I RER% L,
BT, BN T 42 R AL g Re de i . (HEEIR R E 22 . Re Rl
RAGPR ] T S2Br S o BRA BT 24 0% Ju Li 20 R 2 Sk (R A i S A BT R T —
Flogn B - SR SRR, SR T e S AN (LixO) FK Rkl AL £l

(Co30s) HIEEY, HI Li2O GKBURIIE 78 2471 Cos0s PR 2P NE &
it (Hir CosO4 i EL 33%, LioO (5 67%). it ik [X B 775 LA K R it AL,
RO LiO GUKBRCNERTE, “FRIRAEZ 5 nm, # CosOs 4K g e, M
ek E I 2.2 g em 3. @ ERR 2RI, X —9K 2 FLAE SRS A
SUABERS L ARIAEGIK Cos0s 42, RIS FIRN 40 UAE L i 78 JiO i

9 Kaixiang Lin, Rafael GAnez-Bombarelli, Eugene S. Beh, et al. A redox-flow battery with an alloxazine-based organic
electrolyte. Nature Energy, 2016, 1: 16102.
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FEHF LA Li2O. Li2O2 A1 LiO, =t R SIL AR EIEH, A EHT B A S, IRGF
Hi PR T A8 R GO ORI R K, 38 G AR I 2 K AT R F s 25
ek, RN REREHRAt Li &Pl fmig s L mi i fliEtE. s AN s
LisTisOw2 IEMRAF KL &, [N A BARST, JERGE B B a5 1 . TEIAMR 22 23k 9,
LR R ZE H A 0.24V, (U2 Ar-SS B2 —, BEERER KR
Wb, BAHIMERTS T 587 Ah kg HLILRER; JF HHIWRILH R R IEfR
PE, &id 130 RAMHEHS, HmAEMRRNY 1.8%. ZIT 7tk 18-Sl
T K 780 L | 22 T R I BE B4 R AR A AR E M, 3RS T 0= i H b PERE,

H AR AR, AEHESh . RS RERR (k8 . A OCHI TR K
FAE (Nature Energy) °, (FPHEHE)

B ERM R IBGF A TTHRMFAE AT K PAR S 7R Ha R

RS R K B H it 7 R R R R 22 5 N TG B BT IR Cln 3 = 4 FR il
BEfE <LiTFSI>. T FEMEnE <tBP>%25) KA m L 2 /OB fr kB . SR 1T X L 78 i 771
WG e, SRS o AR 1S it e RE 318, BU RIS IR B AR PR ). &
]V TR DR 22 70 N IR — P A B ik P TEias RIS SR 2 AL A kL
FE IR HEYy (BDT) FIZEIFME M (BT) Hi%. H BDT B n-n ML),
BT HETAEY, BT AARENSHE TR, BRI HOMO (5A BTG
P IEE) BE, A BT, Bk, % BRI TC B AL R Y

(RCP) [RIfHfeH R 4F 2 7O R g S FIATE 1) HOMO BEZ . a2k 7L 78 2
WA, 1% RCP 2 FUEHIAM R 2 /G B R ik 3.09<107°2 Vs, it —P
I LiITFSI JG, HEE 4 K5) 3.34x<10° v is?, Bfifa, WF7EA R RCP 1E A%
TUERZ , #it T FTO/SnO2/CHsNH3PbIs/RCP/AU 45 F4y () P AR A5 R A B it o 3-V
LRMAREE RN, RALHRIIFIE RCP 237X B A BH B it 5 s % ik 17.3%, MY
TCABAL G HE T R I B3 T Spiro-MeOTAD 25 7 ML iU E R, H IR =
FAE G )& A TIN5 T Spiro-MeOTAD 25 /X FLI AR . 5 E 2, i1 T RCP
B KRR CRIVENRY Z BB 2P K 58580 28D, (F153ET RCP =
I H I R T LR AR LA S VR P AR 1, TE A TS%HNRE ISR T, 23 1400 /N

G 2 AN HITED, SRR IEEINF] RCP 28 /I B M R AR SR BES 4E REIERI 4R 350K
I T R T P BT TR S IR R B MR, — D T ) s R R A AR
R Rt 7Bn@Ae, S AMBBRAS 1 A G A, I TSR IR R
TEiERE . FHSCHF FUR R & 3R A7E (Energy & Environmental Science) 1. (PHEHR)

10 Zhi Zhu, Akihiro Kushima, Zongyou Yin, et al. Anion-redox nanolithia cathodes for Li-ion batteries. Nature Energy,
2016, 1: 16111.

11 Guan-Woo Kim, Gyeongho Kang, Jinseck Kim, et al. Dopant-free polymeric hole transport materials for highly
efficient and stable perovskite solar cells. Energy & Environmental Science, 2016, 9 (7): 2326-2333.
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SR, SERVTRITK . AN M AR S0 I 5 59:% % Seema Singh
ST PRI 74 5 5 930 31 50 A ST £ T 9 2 OBED)
JFRE T R I L TR S5 RS0, A5 COp UM MRS A BIE
BRI BUL SRk, P DL S B THERI PH (8, (RERSRIBEDIIEE, UL
% BUTLIE K Prh RN B S B, AURR(GAEMIR BRL ) 4R T
NFZFFBLIE S| A COp UM, A1 F CO, AT LIS R RUBRIE ., EORE(EE PH (1
BRAESS ORI BT . TEILABARY 15 MR I 0B T IE — AT T 938,
RIVBEPRIER ([CRIILYS]) (PR, MR AR & T RIS T4 A
R, MR BT : L4 COp RIS IR T S 145 BHIT, /MBI
LWEPH I, B 83%. JESh, WEITERRENONT LA LU COp it
COs FITHULSILR, WESETT PH MBS, 7T MRS R
BT, A% T SRR BT TR, LSRR,
6T . RAEVIS RGN, 508 TR L, H0730]
LI A I 509%-65%: S8 ALBEHI AL, BRI 500y BUBUATH) T A7 e o
PR SRR th A AT R . B DIORH L 6 RO TR o, KT T 4
R A TR LR RE . HIKPE SRR R (Energy &

Environmental Science) 2. (SRHERE)

12 Jian Sun, N V S N Murthy Konda, Jian Shi, et al. CO2 enabled process integration for the production of cellulosic
ethanol using bionic liquids. Energy & Environmental Science, Published online 01 July 2016, DOI:
10.1039/C6EE00913A.
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