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Negative Charge

The price premium for new solar generation over coal in Asia has slumped, and gone negative in
India

$65/MWh I
Jun Jun 2018 Jun
2018 2018 2018

L

Jun 2018 Jun 2018 Jun 2018
2016 2016

Note: Shows levelized cost of electricity for solar minus LCOE for coal in each country. Coal
LCOE ranges from $46/MWh (China) to $88/MWh (Philippines) :
Source: Bloomberg New Energy Finance
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Decline and Fall
Prices of wind and solar equipment keep on falling

B Wind Turbine Price Index [} Average Silicon Solar Module Spot Price
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Note: Rebased. Dec. 31, 2010=100.
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Renewables Shock
Electricity prices have turned negative when supply from renewables is abundant

I Day-ahead price (euro/MWh) [l Renewables (GW) [l Fossil fuels (GW) Wl Nuclear (GW)
B Other (GW)
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Note: Renewables include biomass, hydro and waste energy and others. B DR N e

Source: Bloomberg New Energy Finance L.OOL%WWGL\

RO E R RETT H RSk & REHRRY, e I8 B A AR i HE PR K A 21 _E
WK, AR AE LT i B v I R K (0 3 RE Jh HH L RE o IROKA IR I A TR
AR ALK E BE F s TR A Snowy Hydro 2.0 T H .

FRICZ AL, A SEHE A HOR AT DU A SR MR ICEOK N5, BE
ARy L R A P AE MR BT, AT AE vy U IR SUDRE IR E o 5 SR S LE Y 2
FE T W I BEPRAR A AT, DA K SE A ) A P P 245, DU 5 B G2 1) A+ DR Ut R A P 1O

KEERTRBARE, A RRT, ALEWHER AL T REERK R, EREERRIL
FR .

{5 E3kJR: https://mww.china5e.com/news/news-1029573-1.html

EPE R 2022 FEATHARRES 175GW: B RK#4EME
FAN

H A HARA B2 2030 SR ATAEEI BN 1 734G Te T ARCRBRBET H . AF 1Rl
e, HARBARE R PG TTN AL € L, I BBUFB IRE T A i/ —
DK

SRIMT,  BRAR T BETCIEIRAT BN EE AT ORAE,  EIEEDSPR1E4T Enron-Dabhol —%¢H)
PBIRER T R BUR AT BEAN A B2 L AT 2 FI S MV ATUA) T A XURS: o 48 “ 2235 I 47
3E, e SR ORI S, B R T S5 SR SR FIE M (PPA), ATk A5
ot


https://www.china5e.com/news/news-1029573-1.html

TEOVENEE R BH e B AR B — 7, IR AR E 5HE AR e R4
EREAR A A JEIF— T 9.3 1236 oI BN L& K FHEETTH

IRYE T FRAE 4 AWIAARYINESR A 52 PR 530, i SR e, BRERK )
BRAT R0 M v

B R A B S i R AR RE RS, BN R WE 1T Hibw, BIE) 2022 4523
KFHBE A HLAE /78 100GW, 2 H BT A0 o BN THR 21 2022 SR KB g, XAE,
A5 REA /N K FLAE 22 A BRI S T AR EJR R A B 175G W

EPR R IRAFAE o BT — AT FU oS, BV RERE 7 22 &2 /0 1250 1258 e Bt B 51
2022 G0 AT FRA REVHBE ML TR, X RTRE HY BT R xE DA SE .

BRI U B LI A m S 2K AGW A&, FHRAE RS 2GW B B sk it .
H AR 35 & B4l 60%HI et Pha Rl TR i Bt .

= HSkUE:  http://10.20.40.10/wem/app/document/document

BP: BARXZRBAR Rt LRKKIEAR

FEAMAF (BP) HATRAM (FAREHE 2018) edifat, EARILTHEBK
R T e ™ U PR O PR Al B R AT IS I M REIR oK, RIS I T & AR HETC A
RIS TARARAL o 1T REPRBACKE AL MR DR IR PR P A S AE T, I8 I DA AT X 45
AREINH, K REAG 22 RN RREE R REEAR K, (Rt BRI ALY . 4R 75 B R
TREVRACR . Bl TEAERRIR . fl REAT R IR/ AR 125 X AR AR
PRI T AR, B AR R SRE S R I REIRIBUR . BB AN BRI %5
RMEAESE ., MG REN TR R

(1) BBrREEREFE

T8 A BB TR BT A LU A AR TR o BRI BAT A 24 K38 I RE A
FEINA AT R A A A AT SR L PR [R] I BRAR A o IBCSRE 1) R 3 T i P 1) i,
AEFRINIFEIN,  PUSCIE PRI LL REIRBEIR, R I BR I HE O PRI RE IR 2 4

(2) SEP (ERSMEBE) HinHERRE—PIT3)

HARSCHL (ERARIED) M AARESOR ERTTATH, (ERSERORBED Tkt
BT BB ISHE, 5 22k — 25 RO B i 2 R BUR S it DL LR 2%
MR £ . JRUEVF 2 O FE it 75 2R R AR, (H A REIR AR 4 vy B A W] e
LY T RREVR L T A 40% 25 A o 719 BE U BL AR TR i AR RICR L e B
DL A A AN ek m e ZOR FH REYR o

(3) FARFDRHAKFEEA WA RBTE A

7


http://10.20.40.10/wcm/app/document/document

MRIIRG, BoRHED AT PR AT I A RARSZE 7 1K1 2249 2 i o B A B I 30%
AT, EEFEPFEEKRL 0.6 HACITTH BRI BB 2 TR TR AIREE
I RIR AR IUOR ST RE B AE L TF B Al 4T . BARELE RIBRE Al Be G A TR &
2 1% B A S A ) R G BGRANTE RIR S, (E S R ml e 32 22 iR <k s
fefit.

(4) sIATIARERR A T BRI = H

A FHHAR S iR BEIR AR BT R R . FEVFZHLIX, ) 8 3 2 A B HE T
A& AT LU R AR S B R BE RS2 7, i HRAR OB TR A2 5 = A A% 1
N, KEENURFHRE T ReFE A& A i s M AR S B 5e 9 /7. 3 2050 47, [
XGRS RO R T (R L TR, 1T ERL RIS PR A B e L A AR AR BE KL SE S T
B3, 2 XREAA R RE S B i LA I RIS, il 75 ZEATM ) B8 S BN AR BRI A K
PO AT P A B U A [ 1 R e R s e X AT R R E

(5) B EZRHRBEINFEK

FRE: U NN LIR R I R R el DTG D& A R R AR B 2 N B, Rl
e AR A ] i 28 —ARAEIRL . RS BBV BB BBV R I RE TR AR
R, (HEAE A B 5 BRI 58 SR T BRI BRI D - B MR Y it
BLIANN Gz i AR & ks R AR R, AR AN IR TR AN K A
WA RAR IR Oy F AR A2 A0 — S0 10 38 SR, T ZE MRS IR A2 el D A
FHTIME— AT AT AR T 58 AFRIRIEE . P S5EAF (CCUS) HR, &R, 4
PR EAE N IARER U, FEPET ) R G BEme Al E A a 4 U B A Tz 1 B
&1

(6) FINBARRKBRREIRR S

BRFEOR Gt bRl BrrBoREE) R Pl RIREIETT 70 malk A oty ok
SO PRSI o SEBERDRHIRI T A AT L2 5 vy Atk B « B RE AL AL AT SR (4 Y 5
HortoR (WRiREs . B NTERE. KA e BA s R m o iEsh
71, BERSIRTHEAREIR R GRCR, MREIR LN AN AR5 e 4. W] e A B HL A
Aat. SR, HIT 7 E ARG BE, KRR T REE )L +4R I (8] 4 REAE & Bk
IR . B BOR BAHESI REIR R GRS R R 71, DOV E St 7 2 Rl
ST RRIE AL LA 9 S n2e 4, AT AR, R RCL K B AR

{2 B3k https://mp.weixin.gg.com



https://mp.weixin.qq.com/

A+ AT 5

R AN YRR R R R A B RAE” AR
R R H

15 B X E iR “BERIEE SR A B e R 7 B SR T 2016 4F
SLIIE AR SRR R I R T AR, s RS FE ) CO2
Z AR LB A SR A 7 V2R % I H R AR 2 —, TEMTU AN A ST, W
VLR 2 BRI TR B f 22 BO I R 5 tH R “ Tl A P e A A 0 o o <ORR R i o A
e L HLEL” T 2018 4F 4 A 11 HIRWHL A BRBlE 55,

AT X i AL CO2 iy AU R 2 Hh S5 5 A% ST 2218 | i & [ % 4k
P REEMA AL 1632 PHAERORAE i, SRR T MR LAR ot . P fEE Ak . P
N2 T S B A5 SCRRR 2 e, AT T B EUE R A AN B A 2 A% B X AR ) R R
WAHESE; [FIRHE7R T IEFLIR AL B LER . SR 7 B o (m) A 42 S . 7 1 B U
BRI MRS, R T AE M B FL R TR 08 A% S A Wi R A v MR AN e B A
B PHAEME R . Z R R TEE K A AR 4. 863 THRIFNE K E S AT RIlRR4L
AW S FEUER, TR R R MR IR 0 T ORI R . S AT &5 4 58
A E ISR o

= HkUE:  http://Aww.most.gov.cn/gnwkjdt/201805/t20180514 139495.htm

FEAMRELREDAKRRE, ERBEFA 8 IH

TRER AT Ui A S O NS, VR 2R K EU T ROK SR A BB BT
AL, Hi il TS s aE, A0 F ARSI aelEEis. 552
Kl 7K B K 22 (University of Turku)i@idt ¢ GG 1EH, 8 K PH BB 3 ¥ it 2 AR W A
(biohydrogen).

LRIEAEAT G BRI, 2#E KM
[ Bsf 2 iy B AR, R K BH
YIAER KA E D o

Kl PE R K% Yagut Allahverdiyeva-Rinne 7T HE9) A4 i B BE#0% KR, DUERFFT
JeAE BIE I E A S I B R R, 25 AR E TS T HRIE, AN e Rk
SANLERR LT C .

KA, FREBEA RS HIE I, 2k
5 TR R g E R . PUEMT. RS

a> o)
o OF


http://www.most.gov.cn/gnwkjdt/201805/t20180514_139495.htm

AL T, R A Y R GRS AR (hydrogenase) v 4k i 0
VA )RS SRS, SRR B Sergey Kosourov M, HI T HERAE S 1E
IR R 2 AWORICR R, FEESE SR, B DARMELE PO T R 98 IR 4EFRF A 2%
F.

PRI P R R 20T 5 DROARFE B O S MR B A A, AT & M & 7. 207
AR SR B T8 208 IR0, RIS 75 B 40 Bt AT AnT e 7 I AL L FR 1
R T T R A T R B A R T A R G Bk (lightt pulses), 8 AT 25 ZE K il SN AT

Kosourov R7x, # ik Tl TR A SERE IR R RRUAR, BRI KK
S fR T A HL B 5 2 HEAE A Z 4B 245 (biomass accumulation), X %G 5 A £
BEAF LR, RIS AT 4ERE 8 /N

BT, e A S BRGNS, T 4 B A 6 32 42 (metabolic
pathway) fE 4T 565+, 73l & — S8 A Ak [E 8 5 BU A9 B 5ot A S A i &
1L

Allahverdiyeva-Rinne 45t , XA 7t 4T & = B0 R4 1) (cell factories)
FEFTRTRENE, PTG AR AN K ]38 AR PR ANAN [F] (R A 27 F i o 1B T4
[FIB SRl e A= (IR %R ) KPHAEM AT, LR el ix L g & B e il i A=
= i, TS E A BRI T 5 R A 7 A U R R IR A 5 B

= ESkIUE:  https://www.china5e.com/news/news-1029263-1.html

feBE: BTG ERS KA bE

HaT, — 5 E /R e LB T 2B i Hendrik hol scher 18 4= 5 (#5705
WIS 5% 1 (R AN K LR &5 4 B FH TR BH e LB, s H RO 3R 3R T 22 SR S )
200%.

1Z A BT T R L 2T 2R RO, FLBS RIS R 0, Rl e e FH O . ARPE R
FAE Science Advances FRJIRIC, ST G E SGIE A LT AT E 1 G
155 EAKALIEARRHES T, SR 5 RNV M 7 S R AL RO E . B 5T
R, EAFEK. ARAEMNSET, 5EAMHS R RPRFLAHE, ZLERR
WE R AN R LB A B e IOt .

PRI, BfF 9N SR ABEA7 MG I B X Fh 2 4, 0 B K BH R P b R e R i 2 5
A T EAR M 133 GK I 343 KA TEBIASKII 5 A7 5L - B f5 0 R G2 34T 1 707
5 RMEAHEL, b BN OCRRICER RS T 97%, FFERFE BT MG

10


https://www.china5e.com/news/news-1029263-1.html

N 50° I, WROGETEILT] T 207%.

G TS FRARE BAR, (EZ 2B ol 25 R W 7 BT Gui | 1 aume Gomar d
TR “HLEBHABE RN, 200%2 G F ARSI S I RCR IR, szBr BoK
FHEE AR REGERICRIEARBEIR TR A £ .7 Boh, WERN BN RIZATE T B A — E i
JUME,  EARMBATIAE S50 A R S AR R, (X R gROK S R T 2 B
(1 IR FH RE AR B AR BB A GEAE L, IR A T Lk A=

{E B3k https://www.china5e.com/news/news-1029029-1.html

oA B A A A B TR R B AR R A

RS K AL BT R AR R AR VIR IR R ol (BURFRR “Hul”) 2013 4R 7
HHKAEFTAME SO KB~ m S, BT, . bR soR e
H 2, PRERIAFR R i 2B ) Jo AU B KA} 2 AN R S5 AR [ o A 2 B T D i ot
MM KSR SEAE . EhE AR LTRSS, S HERMEK R 80 N 17 THSLH
B UL K 4 T PCT B seil 7 BHEEWE ST R AL, 51 U W A 53 5 e b B 4 it
2.

oty Q2 R N SR B AE Y R IR A e 2, T GBI AR S . R

M TR, AT AR R AR, IR IR 2 RO RRL
S

BER e LAl A P A S A R, DB TR AU R ORI
JIRAEBEIT R TR, WA R AR, RERE KRR BT
2o BRI Ss, e n] DURF L AR A e 2t e TR, B R i 2BV R A=
77 b S A R AN A R BRI AEL ™ W, R BRI A P A, AR AR IR
BiRan o 1% A OIR AR AL A =T i B A 1 3 50 HY A AR e R i, AT
St aE s RBAEYIMNE . REGER. KR=. | 5. MLy
A%, T8, ZH R AAERDER T, @R A e A, IR
LR .

2D 2 P SRV /e i S 7 A = R L1 w1 6 5 455 5
RRBEAR 7 AP A, $m 1T A R0, W REAE P 3R it 16 ZERT R

= ESkIUE:  http://www.cas.cn/zkyzs/2018/05/149/cmsm/201805/t20180508 4644817 .shtml

11


https://www.china5e.com/news/news-1029029-1.html
http://www.cas.cn/zkyzs/2018/05/149/cmsm/201805/t20180508_4644817.shtml

ERTEETEKBRANE (PC) B TUMHE (EC) WER

[51F]

BB F R E I B B AR S B U < R AR M AN ST SRRl TR R R A
.t S I R B B0 A A7 AR T . A s Rk 2 P DA RE S B AE £ B8 1 R vl v 1 B FH 4 5 F
R IRAE A SR R I R BB 1T 3 P AR BB A (SED . Xz
PRAPECRG 0 JR A2 5 M (R T A s AL (0. 01V) ARV S A s AR B 28, AT AR
WEAE IR HLAL N RS R AR IR SR o e, (A4 B 1 AE A s DRk p Rl ik it

W E ) SEN B2 W I R 2 A A L B O e ) T BATE AR € (Y
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Solvation energy of the n'" solvent = (LiPFg: # solvent) — [LiPFg: (n-1) solvent] - solvent

Solvation energy of PF;" with (Li'-n solvent) = (LiPFg: n solvent) — (Li*-n solvent) - PF

% 144 —-=—= EC :-H- —s— PC

g 161 —o— PFg E 161 —a— PFg
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g 2224 // g 22 /
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(b) PCEHERHEE 15 PC M PF6—M145 & it
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a b L Co, LEDC LD Lrnca LiF
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E =200 4 = 44
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B 5. HMFRARETUNITLRS FHERE
(a) & PR6—[MIEFILZ TR &R
(b)  # o E PR i VIR AT 20 7> THUE RE R 5 W T FHER BE T 58 &
®1. ARERESFBRBERTEFERE LIF KNSR

Table 1. LiF Content as Found on the Surface of Cycled
Graphite Anode

1.0 M 12 M I0M 35M 35M
prisine  LiPF;  LiPF; EC/  LiPFg LiPF LiFSI

sample  graphite EC EMC PC PC PC
LiF %" 0 67.11 65.47 54.53 68.94 70.14
PVDF % 100 32.89 34.53 4547 31.06 29.86

“Relative content vs poly(vinylidene fluoride) (PVDF), which is used

as binder in the graphite anode and serves as reference for LiF content
estimation.

(/4]
AR ARR B TH AL 2 5 SIS &, W] T R B ST R
P A R A / PR S T o Y LR, R R P T R S S 5k R
IO IR SE T EC Jk FL AR PC 3k R ARVRAE A 28 A AR SR T AT 9 BUR AN ] AR A
JEALo 12 BRANUE S 1 B F T iR ) TR, D HLAth v E R T R T
OUNAEE LN

= ESRJE:  http://www.gibebt.cas.cn/xwzx/kyjz/201805/t20180511 5010405.html
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U.S. annual fuel ethanol exports by destination (2010-2017)
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U.S. annual fuel ethanol imports by source (2010-2017) =
million gallons c¢ia
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