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Development of highly active and durable bismuth oxide decorated oxygen electrodes for reversible solid
oxide cells

Na Ai*?, Na Li®, Shuai He?, Martin Saunders*, Kongfa Chen', Teng Zhang", San Ping Jiang®"

1. College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108, China

2. Fuels and Energy Technology Institute & Department of Chemical Engineering, Curtin University, Perth, WA
6102, Australia

3. College of Science, Heilongjiang University of Science and Technology, Harbin 150022, China

4. Centre for Microscopy, Characterisation and Analysis, The University of Western Australia, Perth, WA 60009,
Australia

Bismuth based oxide has excellent ionic conductivity and fast oxygen surface kinetics and shows promising
potential as highly active electrode materials in solid oxide cells (SOCs) such as solid oxide fuel cells (SOFCs)
and solid oxide electrolysis cells (SOECs). However, the low melting temperature and high activity of bismuth
based oxides severely limit their wide applications in SOCs. Herein, we successfully synthesized 40wt%
Ero4Bi1 603 decorated Lag 76Sr0.19Mn0O3.5 (ESB-LSM) electrode via a new gelation method and directly assembled
on Ni-yttria-stabilized zirconia (Ni-YSZ) cermet supported YSZ electrolyte cell without the conventional high
temperature pre-sintering step. ESB decoration substantially enhances the electrocatalytic activity of LSM
electrode for the oxygen reduction/evolution reactions (ORR/OER). A YSZ electrolyte cell with directly
assembled ESB-LSM electrode exhibits a peak power density of 1.62 W cm at 750 °C, significantly higher than
0.48 and 0.88 W cm™ obtained on cells with a directly assembled pristine LSM and LSM-YSZ composite
electrodes, respectively. Most importantly the cells with the directly assembled ESB-LSM oxygen electrodes
show excellent stability under SOFC, SOEC and reversible SOC operation modes for over 200 h. The present
study demonstrates a significant advancement in the development of bismuth based oxide decorated high
performance and stable oxygen electrodes of reversible SOCs.
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Roles of Oxygen Lattice Defects on the Oxygen Reduction Reaction Kinetics in Solid Oxide Fuel Cell
Cathodes

Xingbo Liu

Mechanical & Aerospace Engineering Department, Benjamin M. Statler College of Engineering & Mineral
Resources, West Virginia University, Morgantown WYV, 26506-6106

We report our research on the roles of oxygen defects on ORR kinetics of SOFC cathode. For perovskites, we
developed a multi-domain 1-D physical model incorporating multi-step charge transfer to examine the competitive
behaviors between the paralleled 3PB and 2PB kinetic pathways. Analyses identified the limitation of surface
oxygen ion diffusion as the mechanism for 3PB-to-2PB transition. The model also proved surface reactions are
driven predominantly by electrochemical forces at the 3PB, while being controlled by oxygen vacancy
concentration variation at regions away from 3PB. For Ruddlesden—Popper (R-P) phases, the governing factors of
the ORR are identified as oxygen adsorption and incorporation. The incorporation rate is drastically dependent on
the amount of interstitial oxygen. Since the unfilled interstitial sites serve to accommodate the adsorbed oxygen
during incorporation, more oxygen interstitials would seem to suppress the kinetics of this process. \We proposed a
physical model to reconcile the discrepancy between the experimental results and intuitive reasoning. This model
illustrates a possibility of how oxygen interstitials works to regulate the exchange rate, and how the contradiction
between oxygen vacancies and oxygen interstitials is harmonized so that the latter in the R-P structure also
positively promotes the incorporation rate in the ORR.
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High performance anode materials for lithium ion batteries: transition metal sulfides with preferred crystal
orientation

Hailei Zhao %*, Yonggiang Teng", Zijia Zhang?, Zhihong Du*

1. University of Science and Technology Beijing, School of Materials Science and Engineering

2. Beijing Municipal Key Laboratory of New Energy Materials and Technologies
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Metal sulfides are promising electrode materials for energy storage devices due to the high specific capacity
and abundant resources. They usually show a layered structure with metal ion layer sandwiched in two sulfide
layers, forming a highly bonded blocks, which are then connected by Van der Waals forces. There are two distinct
surface planes, the basal, perpendicular to the ¢ axis, and the edge surface, parallel to the ¢ axis. The weak bond
strength and large space between the basal planes make the lithium/sodium ion diffusion be more preferable alone
the directions perpendicular to ¢ axis. Therefore, the crystal orientation has a strong impact on the lithium/sodium
ion storage reaction Kkinetics. According to the chemical feature of different planes, with surface inducing growth
approaches, we prepared several metal sulfides with exposure planes parallel or closely parallel to ¢ axis,
providing plentiful active sites for lithium/sodium ion reaction. The prepared metal sulfides with preferable crystal
orientation, such as MoS; and SnS,, show fast electrode reaction kinetics and deliver high specific capacity and
long-term cycling stability. This work highlights the promise of crystal orientation control for enhancements in the
electrochemical performance of a variety of structural anisotropic electrode materials for future high performance
batteries.
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Nanostructured hydrides for Hydrogen Storage
Yuxue Bin

Department of Materials Science, Fudan University

To implement the hydrogen-based propulsion systems, a viable, high efficient, safe and inexpensive hydrogen
storage method is stringently required. The main challenge for hydrogen storage materials to be practical is to
release hydrogen at moderate temperature with high contents. Nanotechnology plays an important role in
advancing the properties of hydrogen storage materials. In this presentation, we report our latest results on the
synthesis, and dehydrogenation properties of a series of hydrogen storage materials that were modified with
various nano-templates. These nanoconfined compounds showed favorable dehydrogenation and rehydrogenation
performances at ambient temperature,[1-5] significantly advanced over their corresponding bulk substances. The
achieved favorable properties of these materials make them promising candidates for advanced hydrogen storage.

Nanostructured hydrides

Nanoconfined hydrides in supports

Fig. 1 Scheme of three approaches for nanostructured materials applied for hydrogen storage.
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One-step approach towards hydrogen production and storage via NaBH4 regeneration from its hydrolysis
byproduct

L.Z. Ouyang, W. Chen, H. Zhong

School of Materials Science and Engineering, Guangdong Provincial Key Laboratory of Advanced Energy Storage
Materials, South China University of Technology, Guangzhou, 510641, People’s Republic of China

NaBH4 is considered as a promising future new energy due to high gravimetric hydrogen density, controllable
hydrolysis, high-purity hydrogen, environmentally friendly and recycling of by-product. However, the tough
regeneration process and high cost impede its development and practical application. NaBH4 regeneration
methods by using thermochemical and mechanochemical synthesis are not optimistic for high energy consumption,
unsafety and complex process. Moreover, thermochemical and mechanochemical synthesis fail to use the real
hydrolysis by-product as raw material and to meet practical requirement due to low regeneration rate of NaBH4.

This work uses real hydrolysis by-product (NaBO2-xH20) and Mg, Mg2Ni or MgH2 as raw materials and deeply
investigate NaBH4 regeneration mechanism and yield via high-energy ball milling. The research shows that not
only single reducing agent and oxidizing agent are able to realize the regeneration of NaBH4 by high-energy ball
milling under inert atmosphere, but also the mixture of Mg, Mg2Ni or MgH2 and single reducing agent could
achieve NaBH4 regeneration under homologous conditions. The regeneration mechanism is studied using
characterization of XRD, FT-IR and NMR. The result shows that the regeneration mechanism had the similar
hydrogen transformation process, in which [OH]- is replaced by H- to form intermediate [BH3(OH)]— before
NaBH4 generated. The yield research shows a close relationship between the yield of NaBH4 and ball milling time,
as well as the mole ratio of two reactants. With optimal yield, “MgH2+NaBO2-2H20” system is up to 90% while
“Mg+NaBO2-2H20” system is approaching 70%.
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B FIusimi G S, B KRN E R ST, A Bh T 70 i & A S O 465 44 LA K P RE .

He 3T — DB BE. K. KRR 685 AW MR sk s &80 =P H
SrE R BR A, R T REAE I PR TR R A (tE), SR T S IR S T IR R B A N BN T LR 1)
g, NMLAEE E B/ BRANZ AR RMLE T/E (Mg-Ni-R (R=Ag. La. Ni. Y. Nd. Ce)fil
LiBH;-NH3-nNH3-BH; &) , i HikRRIR 4 iz A 2 HAR B 52 4 I SE iR &R (MgH,-Nb,Os. MgH,-V.
Lags LaNiysTos (T= Ni, Fe, Co, Cu). LaNis-xAly flHogyMmCo, %5) o fE—ELH K, ZEMIEAE
& Ak SN B TR E I Th e, A A SR RIEEE TR R, I HAR I e 2 ekm™
AR S JEENIR Y PR A S A S B AR 7
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B HESART B R

REE

Hh [ R} 22 B KA 2 BT T BT

1)C(NH2)3B3HS8 [1) & B A1 I fifE - EhFRAT 5 NaB3H8 U S Wk i b 25 LU VR &, e 3 AE 1% C(NH2)3B3HS.
IR T C(NH2)3B3H8 ik, nI 5% FANUERI L . C(NH2)3B3HS 1E 70°C JFih#/r il A, 1E 83.5°C
TEIRSEAF T, 5 0Bz WREK 5.5 BE/R A A EA YT 6.9wt.%, kil Jode i < k. M E 4T
TEA MR C(NH2)3B3H8 FIREIN 4 BE/REEA, &R 12.9wt. % <o

2) FMFEKARIE - AIGE (NH3BH3) HIMEAKAERT =4 8.0Wt. %M &< DA =R 42
AL (CTR) MR RS SR AT, FERR R MK, 2 2B REUH 3 BER
ZA., TOF i£% 42.3 molH2-molCo-1-min-1. XV CTF BA Lewis B, W& ERMILHT, HF
TN H20 437 it dEim it e K iR B . 83 )= R R 5 (KIE) |, 7RSS FiESE
GUMIEIK R S B A% 20 2 H20 & L.

) BARHE WE D T NEHE . SEFE R (ERE 17.7 wt%) | AEE% K (3000 Whikg) -
IR AN CO Tl COp S5 AL A2 — i BAT BN A AT St SRS . R A4 (Li2NH) 5 3d
SR ELY) (TM(N), DNEFEFIE) &M HE G AT, RIHERENY. 5TRE
IR R EATE 1, Hh B S 2 BRI B S 4657 (MnN-LINH2) 7£ 500 °C IS 1 22, 7 i il S0k 22
BRMER (MAND = T4 40 £5, B2 T =GP RUCNTS f#ALF].

A01-20

R TRIE S RGP B R AR A R e

FEH

e R 557 TREERE LR 5 B R F [ 5K sl =

AURMEL T HARFPRAESURE,  Bos il T SHCRM BRI Z IR R, 3T 20 4ok —E2M R
WAL DKAPR & B 9K AR SRR, — B — D ZRIERIB LUK,  H AT S 2T A H
TARZHREMITE, WEMRN S HURERES . UMz R0 RAGE. WU IR IR i
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o HREEGIIHEAR, BAlBEAARREE TIREGORMBLG RE R SRR, X2 —F ELA
WSS EITTE, A DA BRI A R AL .

SR TN IR S UK RER A AR — 2Rk . OB T A RS R, SRR BIROR,
Dy TG AR UKL, @R BLASE B 7R (R i BERAS N HEAT DR 20, WA 2N FZ B 4%, i AL
SRR, AT DS BT R EOT Y B AR AR OSSR TR, ARG i HA 5 AT RS b
el @G THIEZAES. MBS EY, W Si3N4, SIC. Ti (N, C)FMIEM. FAH BRIl
BT, RF SEES TR DL ROWSE B TR TE I & 1 T aeRai i e)s LG, |l 2.
. AW,

HI 558 TIRVEA G R AE WIS N REAT, B RRIIGRE I Ros TSR R . AT
MR R SRR T 7T, 45 RR WA R S5 3 T ARIE & I AR EAT U8 R 0 fil ORI i 48 8
Ao P 1 oA B AR B TARVE G R T LipNH Z503K, SR Li2NH H U S ) 22 1 1 3
THBSE R B 2 RIS B TR & U CISIC I 2 S5 R 8 TR B A RF I, B GOK B & R B
T HFE BB .

a. g
¢4 2 N at 473K
c
' S5
a
5 4
o N at 400K
2 3
L]
§ 2- M at 473K
=2
e 1{—
. 3 . M at 400K
- xzx 44"
e W
500mm |ERE -% 5 0 10 20 30 40 50 60 70 80 90 100

Time (min)

Pl 1 BRI B FARYE A R LioNH Szufj% EM(a)ﬂl TEM(b)E DL KW &5l 77 %14 BB (c)
s-nrgex\ RF off
"5:J—J

€ layor—>
I coore

Dual Plasma Reactor 100 nm

10000 @0 30nm x2

N 2 2 =
8 &8 8 8
8 8 8 g8
8 8 & 8

Specific Capacity (mAh/g)
]
. S . 2. ¢

10 20 30 40 50 60 70 80 90 100
Cycle number

K2 XEEE TG B CISIIC K JZ 5 VLK S AN AN S8 TR AR A5 2k
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1. X.G. Li*, S. Takahashi, K. Watanabe, Y. Kikuchi and M. Koishi, Nano Letters, 1 (2001) 475.
2.J. Zheng, R. Yang, L. Xie, J.L Qu, Y. Liu and X.G. Li*,Adv. Mater., 22 (2010) 1451-1473
3. H. Shao, G.B. Xin, J. Zheng, X.G. Li*, E. Akib, Nano Energy, 1 (2012) 590-601.
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Mg-Ni-Mm RS & Sl % KB A3 /1 #E
RS

LRBHAR AT PR 7]

FREPOA IR AR REIR S5 Th i B AR SR T TS IR 2 —, TSI A7 S RE A ] O S B A 1Y
R R FEEM R, B R — MR, RS S el T RN, ALY
MG, BRFERIE. N TR BRI E S B 12 ERE, PRSI, T4 — R BN
TERMBE % T ERAJT %,

R IO Er e M M — RSB IR KT P 22 1) 4% 7R 4% 1 Mg-Ni-Mm- REERME S & . BT 1 AR % T
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SRHMEEERE R Mg-Ni-Mm REES & & MEE R E N 5~6wt.%, I ZIR A Mg F1 MgNi, MmMg;,
R A PRSI A . Mm BI85 G S LA X AE R IR, R T2
% ¥I5) A EY B “miE” AR BER A T ER A Ni B E RIS A S R IR I R A 2
In, et T KREESA S, (edt TR MEY #.

PRI e [ & AR . 4K Mg-Ni-Mm REEFEAGE A A SRR ST RN, kRt
20nm, HEAEERFR 35nm 224 R SE . ANk, 38K T EER AR, 2@ T A% E, T RAZRM
WS IR, A A IR B R A IR B T

A01-22

Development of Metal Boron Hydrides for Multiple Energy Applications

Hai-Wen Li'", Liging He®, Hironori Nakajima®, Yaroslav Filinchuk?, Torben R. Jensen®, Etsuo Akiba®
1. International Research Center for Hydrogen Energy, Kyushu University

2. WPI International Institute for Carbon-Neutral Energy Research (WPI-I2CNER), Kyushu University
3. Department of Mechanical Engineering, Kyushu University

4. Institute of Condensed Matter and Nanosciences, Universite? catholique de Louvain

5. Department of Chemistry, University of Aarhus

Metal boron hydrides M(ByHy), have been attracting increasing interest from the viewpoint of energy
applications, especially in the context of solid-state hydrogen storage, superionic conductivity and CO, conversion.
Metal tetrahydroborate M(BH,), like LiBH;, Mg(BH,), and Ca(BHy,),, with hydrogen gravimetric density higher
than 10 mass%, have been extensively investigated for high density hydrogen storage. Metal
dodecaborate M,(B1,2H12)n with a stable icosahedral cage structure, detected as the dehydrogenation intermediate,
has been widely regarded as one of the main reasons resulting in the degraded re-hydrogenation. M,(B12H12)n, 0N
the other hand, favors its potential application as superionic conductor. Recently, we found that the ionic
conductivity of a bimetallic dodecaborate LiNaB1,H;, reaches 0.79 S/cm at 550 K above its order-disorder phase
transition. This value is 10 times higher than those of its single counterpart of Li,Bi,H;, and Na,Bi,Hi; at the
same temperature. In addition, we found that metal tetrahydroborate KBH, is capable of converting CO, to
methanol and methane in water-free conditions without using catalyst. In this paper, perspectives and challenges
of metal boron hydrides for multiple energy applications will be discussed in detail.

A01-23

[ 25 LA P VR A SR B B X P R T AR S R RE R T
i, R 2

1. b REERPRLEE R TR0 FE e

2. BlRFAMEIRE S TR

A, B HARR P AR IO RS IR B T S (R, R A e IR YIRS T4 (s04”
POA™ %) (FFEAS MR, B RS (B8 7B A b A 7 PR EN IS5 1 BB A5 S0k RE . Ay T BB — R
AR, FATHEFTFAHAT R EN L ETRERHE TR (LizuMyS1404,NagP1xMOs 55D 5 AR
O, JFH, ETPNE TR SR EEME A, B MR B SRR R RN, ARPEIX
PR, XSRS LMPS (M=Si,Ge and Sn) 78 R FECKRST OB T8 i, 87 H 35 Sm FEAIR A 16 DL A
EEIERE . A ST -2 A AT R T 2 A R o) s 4 B Y [ S A

A01-24
SOFC &JRiE&4k Cr R BALPAMB ZHB BT 5T
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R, B PR, 2R 2T
TR RRL 2 S TR B

A IEFE AR [ AR S A MR L i (SOFC) FLHE R B ELFR A 22—, W I Fe-Cr ZEIERAA & &5 I
I Cr RIS, SBCRMPINGEMYEREZEM. E/H SEM, XPS Ll =4k H M H AR AL GBItk Cr
TR B TIBUESHIT RN SHAT 0. K Cr X LSCF M FE 4 S R A BT b /A 2 S R, T %o
LSM BR300 S 2 I 75 23 BR8N Cr AL & 58 AE LSCF BHBR AR I MR R 28 R XEESE R, BRI 1 L
YRR MEAGIE I RS S T BT R Fe-Cr B i deth, wT AW Rz Cr BRALBIMIIAR R .

A01-25
P [B] e E ALY RR R F A RHBT T
FHE, KTE

T E BRYRTH P B R TR . R TSR, AN AR A R RS 4R
PERAE— IR AEIR R AT 5 O LUK BT R %, (23 2020 4E, TRATER ELBITE KT 60% o BLEERR [ A%
ek L (DC-SOFC) R SOFC [ A AT R i B %S, v DASEI = I Re AL AL RIR o« 1 0 R AR Ak
K FRHZ F sk, Wl 1 Ni-YSZ BHH S ##3E 2 SOFC HLriith, MBI EARIAE] 10mm K&
IEF) 300mm. CATEPERRIE ABRRE, AR TR B E MY CeOy Al 14 B AW Ca(OH), 1E i
{7t DC-SOFC [T RE . WAL IR RGunT LASEIHIP K HL, Ca(OH), 1E RHEALTTIEL CeO, 1E AL
FPERELF, fF 850 °C T AT LISk 192.3mWiem? [ITh R %% FE

EFXtrAE SOFC 1 L, il a2 A il A EOR o A 700 F AL PTUE VA 45 H Min-Zr-Ce-O il
AR o o) & A IR AR SR BEAT T R M RE K. BT DC-SOFC ) TAE#E N (700-1000°C) , SZEG
MBI 800°C o H T ELHEi AR} Mo it — A B SR AR R BR 2 EART 1ppm, A0 SRR FEh R A B AL P
BEAR, AN AT 28 2SR R & 242 2 Oppm,  DRIARHF 78 i 85 24 HE 1 HLS IR FE KT Sppm 1, A
SN2k, MO TR SR B H T HoS 3B IA B Sppm (1 ] BP N S8 B I E] . SEER KRB, AN[FE Mn figiE
JIR A 700 P B R BE AN IR], ZML BT DR SR HLS S BiBR ) 2ppm LAR, {H2& ZM8 HBEH H,S M Fx
F) 5ppm PLF o 5 2 UK MnoO5 BERE ORIEAN HoS AR 78 70 B fi, PRI 28 30 H A0 1R ) e i S 2

A01-26

B AL IR BB RIGRBAL Ni SRR
it

R

[ A SE AL IR R Bt (SOFC) il i Ak A R R IRRE Hh 10 1 27 e ELHE e Ao R i RE A FAVRE A vt R
W R E, CHATZMAHATR. HET, SOFC HARRH HFHNZ Ni-YSZ &BMEE &1,
(B FCLE B VR PR R ik i) RN 2344 10 2 ) SOFC HR I SGBE T #E . (MG, % Ni-YSZ #EAT et LA
S E I PUBURR I REAN S5 A RS € Xt T SOFC YR M AL S R E R S, A, Hr BRI At
REREITTIRZ — o AR 3t Ni-YSZ FHAR 1 il 4 S AR TN I s AL JR 10 7595 70 SR Ni-YSZ [
BRAEAE B ) AT S AN AL, RN RIS 138 2 B R A SEARBR AN AR R AL 1L FE

A01-27
FT 2 BT I AL s BE A — R i
3@67 E\:7j(§7 %AE%’ [%CJ\Z'S
Je B TR
e S SIS TR/ o TR 3 0 N I VAT 7 S P T 1 A (R 12w G AN 1= /R SN /1 s N 1 b 1
R E P HAEGUR A ERBORMITT I 5K, & Ae &% I R HUE R R ORI AT K B AT BB R 3
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FSZHMME. BIAE K IR EE R, DR, 5% . B S 0Y-488 80 2900 5 AR 8 N 882 1 i nAR
X, HEHEME Z AE SR RS ESREMAY), BRMNETFEHRZ<1; TR, HEpsE
AT AR R Bk, BN BIEEYIR P E (M) S8 E AR S N FE H RS AN B
(n) BRI ER 2 W1 SO ML) A it vy v v R % R 1A 280 =X

AN Z B N HLE A RS 504 7 UM AR R (LD BT —MHEFHEbiER, DEETFE
W BNES O, HEAWH . 2. SEANY). &EENYSERT LI 2 i1 N AR R £
FEALER e R (2) ZMEETREIMAR, DL EEE 7 Eb =0 S T o RR, A
R AR 2 R IE AR SO N ATLBE I SR Y FE A AR AR UL s (3D & E-B AR R, @i s
FH & 3L [ 25 k2 s SO FESC I Be s 25 P 1) W B R 7, DAL S SR, A SE 2 LSRR
R 0% 8k 0,%, 5 LIt Lio0 5% LiyOpr 43 BRI 46 88 20 (KIS, B F0ME s 4E T S AT f45
FAt R e VE BRI s (4) BRER A, J2IEik PR S8 70T R vl 5 14 DL R ANV 1t SR Ab W 1 A 2
RIS FE R 1) L RE FE AR R, W AT SRR T 2 A R RO A A s AR R Ak DT
fic o

A01-28

—REGOREAE AR 5 23

GV

ERE MW ZE Sy Ry ES N E WA v

H T —ZEGR AR BA B B4 . WIERN, 7 RE R U BRI 78 b R I L RA VR 2 SRR R RE . 9N
KA MR R AT S 1 A RS A, (R B I R S R SR 2 H AL 2 A RE AT 8 rh (0 QB e 8 o 30 4 R
KL RAE AR 22 10 S T KB, it — B A AR B B I A BT, A AR IR 24 7 ] [
) FH T 148 28 Gt A FL U A S A v U A 4 PRV R PR SR AR MoK 42 4 [ A B 0 1 F M, Sl SR A R AR L T
AR IS . A5 iR AR ORIRES I BRI R, KI5 T PR Z5 4 95 10 2 3 BUR B Rl 1) R B
RIZ 1] AT 42 R FH TR (1) 77 S FEARoA R L 3, R 42 v F AR R B BRI RE A 25 & . SR AT H
- T FEEE BRI S T MnM0O4/CoMO0Oy 73 2 7 45 i 4K 2, B ¢ FiL 28 d M e Il 2 W] HL L 2
i 1 AMEYE, 1000 KIEA 7 EARFR R I 98%[2]. FE TR AT L T — RANE UK E
A, W LisVa(POs)s~ Nag7Feg7Mng30, Fll CosO4 M FLAKESE, /Al HAEEE RS 7 iyt . 895 1 s it A
Pz T, I H R AR R A = RE[3]. e, FRATRIA B — MoS, 9K DA 3R 1 S 4% i fie
AT AR AT, RER T R B R A R RE e, SBETT SR T HAEAL R RE[4]. b4k, FRATTHIF fa S i il o5
22 BRI TR IR 7E Ko7FeosMngsO, WEFRANKZIERAA KL, 58 F TR AR B 1 FEIBINy, 1N 3%
AR LR IE NP RIZEIERE 60 WG TTRFE A 101 mAh gt I L AR [5]. X —4Eguek it et 54
FSC9 e 1 RE At BE 28 IO AG SRR AL 1T R R R 7 vk
22k -

1. Mai, L. Q.; Dong, Y. J.; Xu, L.; Han, C. H. Nano Lett. 2010, 10, 4273,

2. Mai, L. Q.; Yang, F.; Zhao, Y. L.; Xu, X.; Xu, L.; Luo, Y. Z. Nature Commun. 2011, 2, 381;

3. Niu, C. J.; Meng, J. S.; Wang, X. P;; Han, C. H.; Yan M. Y.; Zhao, K. N.; Xu, X. M.; Ren, W. H.; Zhao, Y. L,;
Xu, L.; Zhang, Q. J.; Zhao, D. Y.; Mai, L. Q. Nature Commun. 2015, 6, 7402;

4.J. H. Wang, M. Y. Yan, K. N. Zhao, X. B. Liao, P. Y. Wang, X. L. Pan, W. Yang, L. Q. Mai. Adv. Mater. 2017,
DOI: 10.1002/adma.201604464;

5. X. P. Wang, X. M. Xu, C. J. Niu, J. S. Meng, M. Huang, X. Liu, Z. A. Liu, L. Q. Mai. Nano Lett. 2017, 17, 544.
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Hh R} 2 B A LA S T BT

FEIK A - Bt e 3 T4 -SUROBE (2L + O, LiOy, E°=2.96 Vovs. Li/Li™) g i, HAf
e 1 140 o P Y - A b e B g S B () Rt o 1) LS TE R P P S M RS » 45 A 2R L HLAL
WA el s s AL A — PR SR B R B, R AR it S B SRR EAT TR AR (1) i b 2ok
WG o — VR R, SR T LioO, (VA UM AR A A K 42, 2% (2) A LA -8 it i L 2 A M e v
FFU I8 R A AT B Li,0, T, I HLASZ BTl 454,10 (3) b & st Al IR S S L0y, LS I H
TH SRR Li0p Bith 2-3 MRS, W T SMIES Li0, KA sN 115 (4) 87 T T4
ST AR VA A R G SR H,0, A S B EE, [©
225 3R -

1. Science, 2012, 337, 563-566.

2. J. Phys. Chem. C, 2016, 120, 3690-3698.

3. Nat. Commun. 2015, 6, 7898

4. Angew. Chem. Int. Ed., 2016, 55, 5201-5205.
5. Angew. Chem. Int. Ed., 2016, 55, 10717-10721.
6. Angew. Chem. Int. Ed., 2015, 54, 8165-8168.

A01-30
R ST R R R AT i &
FHhE, REE
Bl e PN

Bt BE YR G HUR IR BE i B0 H 25 7™ 5, BT RE VR AR WnohR) Bt o S R FE S . R B R ik e R e
AT SEBLX — BRI EATE . Pt T EA K d JUl, AE SR 2 kR AEREM, JEH
SREEIE R, TR PRI SN BIHEAT, BRI DASE Pt &S & B B AR PTG PUB . i iR A
B, BEIE MBI RN S, BRI SZ BV T . (LAl PR Ak 70 5 A e AR o e o 8] P E Ak T
RFENEME, HEBRNFIHEE Pt S50 & B A SRR B AP R 81 . BATRIF —Fh s B vl i
4 BORE T R A 46t T E R B B R A BIORLAR 2058 2 nm ) PtFe A1 PN 9K B0RL, i A i) 4%
RIRURL L A o 1) 2 TR M i - O e i 0T DA B = e A R TR 5 45 [ @ B VB AR R 5 v s B T
FURLA R B2 R BRI, S miRIR KOS, TSR RFE A HUIRGS . SR KL R BB b2 )5,
ERMALH BB R EEL (MOR) FIZIEJR (ORR) HfiEfLPERE. P i3 FePt f#4L7I%F MOR
[ B T B P IEE (HIRZ ) 271k 1610 mA mg™Pt, NiPt {4k 7% MOR FI A7 i & Pt (35 M ik
1393 mAmg™Pt, FHEAM RMF AN, 8 TRk PYC 4k,

A01-31
B 75 e FL R B R IR BE T B R
BT
AR

MEAER, AR R MRS AN RN, (s R BB ) AR & TR 1 BRI 7, BRI /7 Fa R & 24N
KRBT R A SRR AN ) B RO S AR B R AT B LR, 4 T B T R AT R R R R T R
S tt. Horb, AR E YA 21Ty 2012 AEEEHE ST R B AR R, B AL R R
Bk N 2013 SEIEE DB E R OB ILSE . H R R HRIRA 2 9. SRR, AhSe R BRI, %
TR, s AR AL = A T L s, SRBD A S 1 I IEAR A Skl As B, AR IR DA RER T AR i fh 27
SPHEERAT B R A BUREE, SER— UG R R . B 78 AR R I A RE R AL A D RE, i TR A
WA REIEH U RE EARFAL A S RE A AE ra it by, TR N A B S S B 23R 3055 B 78 v, b 1 g
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EAE, R ESEE, vl PO A i R SRR R RE R B ORISR T B PO RN RGETR
{10 H /R L A 1 5 AP I URR A AR 5, 77 SRS S A TG AR SR IR 1 SR RS Rl S I o Rk
ANEEBR RN o 208 e F K 70 A5 5 BE R KB a5 AR 1 FB PSR AR IS 5, Al SR AR AL AR LI RE S B B {1t
H, Esh K R gk i A5 S, JEmsN R IReh, .
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B R S A R AR AR

FWC, FELVE, XK, R, Mg, S
IR RS

SRR PV R IR LL A R ATIA ) 2600 Whkg'™, 2 I8 A S B A 5 A5 A L. R SR R E
B R IMREAUFAERE AL B0 TR BT FUAME A IRAR R 2 . (B, R AT T i
L. B, RERSHEEE, I HHEEEY) LS, M LipS tt i T4 % k. 25—, SgfEstiiHd
Frb, AR RS ERR R4 S,F (3<n<8) , BB T AL MBI BUE &R AR E T, 52
KL, PRI A B, EORREIR. =, SgM LiS BEAR, AL A IR RERZK
(%1 80%/c A1), FEIBHLRE P s R AU 446 T ad ol r b FEUBR S5 M IO RBR . S50, <R R 2 i) 2 4
[ REAT AR DR o BEXTIX LS R, AT T 2 RALBR . BRAUKAE . 0 SR 03 A TR O TR A oK 5 AR A
B TR AR AR R, 0 T RO e ) AR A R A IR

A01-33
BREF) Rl i LA 2 S PRI —— SR 2 B L
XIT

ERBE T RY: S REH b

o —MEEMRERICR, R EMEEES, JIZHAAE TR RS E R F . TR BE R R
FEPVEAR B, FERARARE T, 1 mol Bk E 284 R AR TR ~393 kI kv, &
G, BRIGEAL B R T, AEETS YRR AL R R, i Bk 2 Oy S T A, AT
TR (A0 57 B T 2 17 v 25 e 45 R L R o

AR — Pl I [ A AR RO AE SR TR B B A IR B — SRR AR T RO, B
B B ARk it (DC-SOFC) o« XM N BS54, THRM N REGRA N, @ Bk b
KA CO HAb 2 AL SRR B & A 3% 1) Boudouard S B fRE £ S B FRL BE RO HY , [F]I 774 CO Al CO,
SR FRATT o T BH AR S HE AN EL AR S 4 I X SOFC eyt 2 FLH it 2H, SR IS Ik A Ak 7 (v
RABREL, ET X DC-SOFC 7118 #5 2 I DA A LI J7 Th I RLFH T J& 1 95 o

SEERE KB, DC-SOFC nlik 2| 54 SOFC M LLW#i it . DC-SOFC AR MR RE &%, +F
EAERE RN FR, AR SRR, ReE s H= A CO &=, SEILAHER
7

X DC-SOFC A Tt LR AN B FH /T Sl 17 41
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T AR AR T R

EEE

PHAE MV R SA AR e Bk 74 4 A S Ik 5 S 0

GO R 2080 B 7 i MR R B K, H TR oA 2, Bt R R A 372
mAh/g, = E R 7R T R A R . Oy TR R T I PERE, T B B AR R AR R
R 4 BN — PO E AT S b RE, Hh Y (MnO) R Mt AR BUARIRAR
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it B, SR, AR 1) FE T3 R S 0 70 15 R R e B ) AR R I ™ 5 T o LA S PR R I R HE
AR N —FhoH B 4% SRS A, $e T ERAL A I R A T A A T iR E AR ¥ A1 MnOXIC H & H
WAL EL (J. Mater. Chem. A 2015, 3, 13699; ACS Applied Materials & Interfaces 2015, 7, 9185; Electrochimica
Acta 2015, 180, 990) , [FIMf & | A SEJM/MnOx M E &KL (ACS Nano 2016, 10, 6227) , T4
BT IR, R TS AR SRR DL KR A G A s, HES) T R R T
PRI o A, dE—DRET LiMn204 IEMRM KL, 3R TIRA s Dh R KA m i A S 1
F¥ (Nano Energy 2016, 22, 524) , JEsH T KM N AT 5.
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A Hybridized Power Panel to Simultaneously Generate Electricity from Sunlight, Rain Drops and Wind
Around the Clock

Li Zheng

Shanghai University of Electric Power

With the solar panels quickly spreading across the rooftops worldwide, solar power has taken off. However, the
output of solar cell panels is highly dependent on weather conditions, which makes it rather unstable. Here, we
proposed and demonstrated a hybridized power panel that can simultaneously generate power from sunlight, rain
drop, and wind, when any or all of them is available in ambient environment. Without compromising the output
performance and conversion efficiency of the solar cell itself, the presented hybrid cell can respectively deliver an
average output of 86 mW m™ from the water drops at a dripping rate of 13.6 ml s, and an average output of 8
mW m2 from wind at a speed of 2.7 m s™, which is an innovative energy compensation to the common solar cells,
especially in raining seasons or at night. Given the compelling features, such as being cost-effective, greatly
expanded working time, the reported hybrid cell renders an innovative way to realize multiple kinds of energy
harvesting and as an useful compensation to the currently widely used solar cells. The demonstrated concept here
will possibly be adopted in a variety of circumstances and change the traditional way of solar energy harvesting.

A01-36

Ivestigations on the Large Electrocaloric Effect in Relaxor Ferroelectrics, Antiferroelectrics and Multilayer
Ceramic Capacitors

B. Lu, Z. H. Tang, D. D. Li, Y. B. Yao, B. Liang, T. Tao, S. P. Li, and S. G. Lu*

Guangdong Provincial Key Laboratory of Functional Soft Condensed Matter, School of Materials and Energy,
Guangdong University of Technology

Relaxor ferroelectrics possess a glassy polar phase, in which nanosized polar domains are distributed randomly
throughout the volume of the material. Thus, the multiple possible orientations of the polar domains might
generate an enhanced electrocaloric effect (ECE) according to recent calculation. On the other hand, an
antiferroelectric to ferroelectric phase transition will be induced when a large enough electric field is applied.
During this process, the reorientation of the two opposite dipoles in a unit cell may lead to a large entropy change.
Moreover, a significant ECE is usually associated with the phase transition. Since antiferroelectrics have more
types of phase transition than their ferroelectric counterparts, they are also likely to have higher ECEs. In this
study, two PLZT compositions (Pb0.89La0.11(Zr0.7Ti0.3)0.972503 and Pb0.93La0.07(Zr0.82Ti0.18)0.982503)
were designed, fabricated and their ECE are characterized directly, and also compared with the Maxwell relation
and the Landau-Ginzburg-Devonshire phenomenological theory derived results. Two compositions in this work
show relatively large directly measured ECE values, i.e., the electrocaloric strengths (AT/AE) are 0.43 and 0.40,
which are the largest ones among published data for ceramics. Also, both ECE data are larger than the Maxwell
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relation derived results, but comparable with the LGD theory derived ones for relaxor ferroelectrics, and smaller
for antiferroelectrics.

In addition, the ECE in multilayer ceramic capacitors (MLCC) of Y5V type was directly measured via a
differential scanning calorimetry (DSC) method and a reference resistor was used to calibrate the heat flow due to
the heat dissipation. The results are compared with those calculated from Maxwell relations by using the
polarization data obtained from polarization — electric field hysteresis loops. The direct method shows a larger
ECE temperature change, which is accounted for the electric field application process during the direct
measurement approaches an ideal situation, i.e., and change of polarization will be included in terms of the
entropy change which is proportional to the square of polarization. For the indirect method using Maxwell
relations, however, only the polarization along the electric field was taken into account, which will be less than the
randomly distributed real polarizations that contribute to the ECE. The MLCCs exhibit a broad peak of ECE
around 80°C, which will be favorite for the practical ECE cooling devices.
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Proton-Conductor Steam Electrolysis Cell for Hydrogen Production

Hiroshige Matsumoto

International Institute for Carbon-Neutral Energy Research (WPI-I2CNER), Kyushu University 744 Motooka,
Nishi-ku, Fukuoka, 819-0395, Japan

Water electrolysis is an important technology for producing renewable hydrogen and work for energy
conversion between the electricity and hydrogen in combination with hydrogen fuel cells. Steam electrolysis is
characterized by low electrolysis voltage in comparison with other methods, but the drawback is high operation
temperature. Proton conduction in metal oxides is less temperature-dependent than oxide ion conduction in
zirconia, and this aspect enables us to operate steam electrolysis at intermediate temperatures.

This paper demonstrates conductivity and stability of some perovskite-type proton conducting metal oxides and
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the intermediate temperature operation of steam electrolysis. We also discuss several challenges of the proton
conductor cells particularly for the electrolysis mode of operation.
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Computational Chemistry for Energy Conversion and Storage Devices

Michihisa Koyama
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In Japan, a residential fuel cell system based on polymer electrolyte fuel cell was commercialized in May 2009
followed by the solid oxide fuel cell-based system in October 2011. Subsequently, fuel cell vehicle is
commercialized in December 2014.

Toward the independent hydrogen economy free from the subsidy, research and development is intensively
conducted. The systems are already in the market while the many of the key issues for improving the system
efficiency are related to materials. In addition, better materials used in hydrogen production, storage, and transport
processes also need to be developed.

For this situation, the author's research group has conducted computational chemistry study on energy related
functional materials such as fuel cell electrodes, battery electrodes, and hydrogen storage materials.
State-of-the-art activities in nanomaterials 1-2) together with the present status of fuel cell market in Japan will be
introduced.
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Time-resolved X-ray absorption spectroscopy for hydrogen storage and advanced energy materials
Daiju Matsumura

Japan Atomic Energy Agency

Objective: We have developed time-resolved X-ray absorption fine structure (XAFS) system in order to reveal
the correlation between structure and property during reaction process. XAFS technique is an element specific
photon-in photon-out probe and sensitive to local structure. These features allow us to observe structural change
only around the target element under in situ condition.

Methods: XAFS spectra were taken at beamlines of BL14B1 and BL28B2 of SPring-8, Japan. Time-resolved
measurements were achieved by using dispersive optics.

Results: Pd metal nanoparticles show different hydrogen adsorption property from bulk materials.
Hydrogenation reaction of Pd nanoparticles was observed by time-resolved XAFS at a rate of 200 Hz. It was
succeeded to observe the change of Pd-Pd interatomic distance within 5 ms and determine the reaction time below
10 ms.Hydrogen removal by water formation reaction is one of the candidates for creating hydrogen safe system.
We have observed structural change of Pt metal nanoparticle catalyst during the reaction with existence of
poisoning gas of CO. It has shown that the creation of oxidized layer and the decomposition of adsorbed CO on
the surface of Pt nanoparticles occur simultaneously together with the start of the water formation reaction.

Conclusion: XAFS is a unique technique for the study of functional systems including hydrogen storage and
advanced energy materials. We have observed time-resolved XAFS spectra for several systems in order to
understand dynamic structural change under reaction process.
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Hitachis challenges toward high performance battery development
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2. Advanced Institute for Materials Research, Tohoku University
3. Institute for Materials Research, Tohoku University
Lithium-ion batteries (LIBs) are now used in wide range of applications including portable devices and mobile
bodies. Owing to hitachi’s long-year dedication to battery R&D, the developed LIBs have been launched for use
in hybrid delivery trucks, hybrid diesel trains, and hybrid electric vehicles (http://www.hitachi-ve.co.jp/en/product
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s/result/index.html). One of issues of the current LIB is its insufficient high-temperature durability. Since
decomposition of LiPFg takes place in the current LIB at a high temperature, an operating temperature of the
conventional LIBs is limited to lower than 60 °C. As a consequence, battery systems require a cooling system that
controls temperatures to mitigate degradations of the battery performance and guarantee safety. Introduction of
the cooling system, however, leads to cost increase, and compromising an energy and power densities of an
overall battery system. Hence, this situation motivated us to develop a high-temperature durable, rechargeable
LIB which can be operated at temperatures higher than 100 °C. One of the solutions for increasing upper
operation temperature is, we believe, to use solid-state electrolytes that have no volatility and its decomposition.

Complex hydrides, as a new family of solid-state electrolyte, possess preferable properties for use in solid-state
batteries: high lithium ionic conductivity, nearly unity lithium transference number, high electrochemical and
thermal stabilities, and high deformability. Hence, we tried to incorporate complex hydride electrolyte into
all-solid-state battery. We succeed in repeated battery operation at 150 °C. The initial discharge capacity was 114
mAh g, and the 10‘hdischarge capacity retention ratio was 71 %. The development of the thermally durable,
all-solid-state batteries are made possible by suitable modification of interface between the positive electrode and
electrolyte.
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Semiconductor-ionic materials for energy applications

Wenjing Dong’, Bin Zhu'?

1. Faculty of Physics and Electronic Science, Institute of Advanced Energy Materials,Hubei University, Wuhan,
Hubei 430062, P.R. China

2. Department of Energy Technology, KTH Royal Institute of Technology,Stockholm, SE-10044, Sweden

Currently two research fields are strongly correlated from semiconductor and ionic materials, semiconductor
physics and lonics, which have created "Three in one" (1) electrolyte-free fuel cell technology and science (2-6).
Some semiconductor-ionic materials (SIM) have often induce ionic conducting properties and band structure
changes under hydrogen or fuel cell conditions, resulting in superionic conduction. Strongly crosslink approaches
from electrons and ions based on extensive experimental discoveries and evidences have made a strong indication
for a promising research frontier. A combination of ionic materials and semiconductor materials based on a fact: A
large semiconductor materials have been discovered promising applications for energy devices, e.g. electrolyte
(layer)-free fuel cell (EFFC).

We are working on both theoretical approaches and experiments to develop and establish a new discipline on
semiconductor-ionics for advanced energy applications.

Topoionics or Topotroionics give a new scientific thinking and idea to a combination of topological materials
and semiconductor-ionic materials based on a fact: A large topological materials (insulators and semi-metals) have
been discovered to be compatible to the semiconductor-ionic devices, e.g. electrolyte (layer)-free fuel cell (EFFC).
The basic ideas about topoionics proposal are: based on already discovered topological materials, topoinsulators
and toposemi-metals, many of these can be identified to be compatible for energy fuel cell and photocatalysts for
solar conversion. Based on existing topological electronic theory, material, we extend them into investigation on
their ionic properties and energy band modifications by ion effect, e.g. correlation with ions, H+ can be the first
target, and electron-ionic correlated transport properties which can facilitate energy, solar and fuel conversions
with even higher efficiencies. In other words, Topological scientists’ achievements will be borrowed and extended
by us for energy applications. They investigate electronic properties and applications, we develop the same
materials for energy applications by studying their ionic properties and correlations.

References
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Fabrication of manganese dioxide nanosheets/graphene composite for flexible supercapacitor device
application

Zhengchun Yang, Honghao Zhang, Huayi Li, Peng Pan1, Jun Wei

Tianjin Key Laboratory of Film Electronic & Communication Devices, School of Electrical and Electronic
Engineering, Tianjin University of Technology, Tianjin, China, 3003841, Advanced Materials and Printed
Electronics Center, School of Electrical and Electronic Engineering, Tianjin University of Technology, Tianjin,
China, 3003842

As a kind of energy storage devices with high power density, high efficiency, long life expectancy and
environmental friendliness, supercapacitors have received considerable research attention for the past two decades.
Moreover, due to the increasing needs of small-scale energy storage units within the micro/nanosystems of
electronic devices, the studies about micro-supercapacitors have become focus topics in recent years. In addition,
for the development of wearable devices, the functional unit of flexible energy storage devices has been given
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more and more attention nowadays. Herein, the design and fabrication of flexible micro-supercapacitor devices
are present in this study.

In this work, we use mechanical exfoliation and chemical deposition method to produce high quality
MnO; nanosheets and the composite of nanosheets/graphene was coated on the carbon current colectors. The PET
as substrate provides supercapacitor more flexible and extensive useful. The x-ray diffraction (XRD) profiles
confirm that the material is MnO,. The field emission scan electron microscope (FESEM) demonstrates that the
spherical MnOnanoparticle owns more thin layers structure and it can be sure that the MnO, nanosheet has been
achieved after mechanical exfoliation and chemical deposition. The supercapacitor with the uniformly
nanocomposite has outstanding conductivity and superior electrochemical performance. The electrochemical test
is in the 6 mol KOH solution and the voltage range is 0—1 v. All of the electrochemical analysis apply three
electrode analysis method by the electrochemical work station. The measurements of cyclic voltammetry (CV)
exhibites that the supercapacitor has a large current and the huge spacer between charge and discharge process
means that the supercapacitor has perfect capacitive property. The curve of galvanostatic charge and discharge is
closed symmetry and the process of discharge has a platform which was caused with the faradaic
pseudocapacitance react. At acurrent densityof 0.1 mA/cm?, the supercapacitor shows 360 mF/cm? specific
capacitance.These results suggest that the obtained MnO, nanosheets are the better candidate for supercapacitor
applications. The method of MnO,-based ink synthesis and flexible micro-supercapacitor fabrication could give a
potential guidance for the flexible energy storage device fabrication.
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Performance analysis and evaluation of large-scale lithium-ion battery energy storage systems

Xiangjun Li

Energy Storage and Electrotechnics Department,State Key Laboratory of Control and Operation of Renewable
Energy and Storage Systems,China Electric Power Research Institute (CEPRI)

Large-scale lithium-ion battery energy storage system (BESS) contains a large number of single battery cells.
As a result, accurately grasp the operation state of storage battery and the change rule of performance have
become an important basis for the maintenance, management and control of BESS. It is also an important
guarantee for efficient and safe operation of BESS. The battery monomer number of the ten MW class BESS has
reached hundreds of thousands. But there are many problems in the area of massive data management and
maintenance technologies for BESS operation. Moreover, the standards for performance evaluation of BESS are
still incomplete.

This report first analyzes the data acquisition, storage and management standards for different types of
lithium-ion batteries. Then, the construction and implementation methods of massive data storage management
platform for large-scale BESS are given. Finally, based on the battery operation data, the characteristics analysis
method and quantitative evaluation index of the energy storage battery are discussed. It can bee seen that relevant
research results provide important methods and theoretical basis for the life cycle management and the
maintenance of large-scale lithium-ion BESS.
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Insight into crystal/interface structure vs. properties of Li-ion batteries
7% (Feng Pan) National 1000-plan Professor
AEHORZARYIWT 7T A B HALRL 272 B

School of Advanced Materials, Peking University, Shenzhen Graduate School
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Insight into relationship between Crystal/Interface structure and properties of capacity, stability and rate
capability are important for developing advanced Li-ion batteries. (Ref. 1-2) Charging/discharging rate is a key
battery parameter that dictates how fast energy can be harnessed or released, and is critical for the applications
such as vehicle-electrification and renewable energy grids. The rate capability is closely associated with the
kinetic of Li-ion diffusion in batteries. Using theoretical calculations combined with experimental in-situ tests, we
did extensive studies on the kinetic of Li-ion diffusion for two representative cathode materials: layered
Li(NixMn,Co,)O, (NMC) (x +y + z = 1) and LiFePO,. We not only focus on the bulk kinetics, but also the
kinetics across electrode/electrolyte solid-liquid interface and in the electrolytes. For example, we systematically
studied the Li-ion diffusivity properties and first reported how to tune the kinetics of Li-ion diffusion in layered
materials. We first proposed that "Janus" solid-liquid interface would facilitate the Li-ion transport in battery and
introducing some disordering in non-active cathode materials would activate them for Li-ion storage. We found
that the solution intrinsic diffusion coefficient, efficiency porosity, and electrode thickness would play a dominant
role in the equivalent diffusion coefficient with the electrode beyond a certain thickness, which determines the
whole kinetic process in LIBs. All these finding share helpful guidance to design cathode materials with high rate
performance. Finally, we also developed some in-situ technologies for battery studies. For example, using
electrochemical quartz crystal microbalance (EQCM), we achieve an in situ experimental investigation of the
LiFePO4 (LFP) and NaFePO4 (NFP)/electrolyte interfacial kinetics for Li(Na)-batteries. (Ref. 3-11)

With the rapid development of lithium batteries, major concerns are raised over their cycling life, safety, cost,
and environmental compatibility. For high energy and power density applications (e.g., EVs), the safety becomes
especially important. The safety is usually determined by the thermal stability of the cathode materials, which is
reflected by the structure decomposition and phase transformation. We recently did extensive studies on the
thermal stability for two representative cathode materials: layered NMC and Li2FeSiO4. Using ab initio
calculations combined with experiments, we clarified how the thermal stability of NMC materials can be tuned by
the most unstable oxygen, which is determined by the local coordination structure unit (LCSU) of oxygen (TM(Ni,
Mn, C0)3-0-Li3-x’): each O atom bonds with three of transition metal (TM) from the TM-layer and three to zero
of Li from fully discharged to charged states from the Li-layer. Under this model, how the lithium content, valence
states of Ni, contents of Ni, Mn, and Co, and Ni/Li disorder to tune the thermal stability of NMC materials by
affecting the sites, content, and the release temperature of the most unstable oxygen is proposed. We also found
that the optimized Ti(IV) doped in Fe sites for Li2FeSiO4 can enhance the coupling effect among the tetrahedra
by the strong d-orbital hybridization and like “spring” to hold these tetrahedra and prohibit structure fracture.
Besides this, we also studied the surface structure stability of cathode materials. For example, we first reported
that a prelithiation process to layered NMC materials can form electrolyte interface (SEI) on the surface and
activate a structure containing two Li layers near the surface of NMC particles, lead to the protection of NMC
particles from Mn(ll)-dissolution and the activation of NMC for extra Li storage. We also developed other
methods (e.g., ALD technology, aligned Li+ tunnels in Core—Shell Li(NixMnyCoz)O2@LiFePO4) to improve the
structure stability of the surface for cathode materials. (Ref. 12-17)
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One-step synthesis of polyaniline /MXene-Ti3C2 hybrids by in situ intercalation polymerization and their
Enhanced supercapacitive performance

Jianfeng Zhu, Yingying Ren

Shaanxi University of Science and Technology

Polyaniline/TisC, nanocomposites were in-situ prepared by using aniline and TisC, as raw materials. The
structural and morphological characterizations were performed by X-ray diffraction analysis, transmission
electron microscopy, field emission scanning electron microscopy, Fourier transform infrared spectroscopy and
Raman spectroscope. The results indicated that PANI nanoparticles were decorated onto the TisC, MXene
nanosheets. The resulting composites exhibited significantly higher specific capacitance of 164 F g* at 2 mV s™,
which was 1.7 times that of pure TisC, (93 F g™). Moreover, PANI-TizC, showed excellent cycling stability,
retaining ~96% of its initial capacitance after 3000 cycles. Such resultant composite exhibits high special
capacitance, together with low electrical resistance and excellent cycling stability attributed to its unique
two-dimensional layered structure, high surface area, remarkable chemical stability, and electrical conductivity.
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A new member in two-dimensional materials—MXene
Yingying Ren, Jianfeng Zhu

Shaanxi University of Science and Technology

MXene is a new member in two-dimensional materials which are produced by selective etching the A layer of
MAX phases. MXene owns lots of excellent performance that similar to graphene. Such as, the outstanding
stability, high bending strength and elasticity modulus, good electrical properties and ferromagnetic, while
maintaining the characteristics of M.+1AX,, phase materials, such as the oxidation resistance, high thermal stability.
MXene has shown the potential applications in the fields of hydrogen storage, lead adsorption, catalyst,
lithium-ion battery as well as supercapacitor. The so-called MAX phases are layered ternary compound with a
general formula of M, AX, (n = 1, 2, 3), where M represents the early d-block transition metals, A is the
main-group element, and X is either C and /or N. Two important etching methods have been observed for
removing A layers; one is the low-cost and popular method using HF,14,15 the other is a safe and more efficient
method using HCI and LiF.16 The surfaces of MXene are always terminated with other groups, such as -F, -OH,
=0. So, the MXene is referred to as My.1 X, Tx, Where T is the surface groups, and x is the number of terminations.
In order to write simply and clearly, the M,.1X,Tx commonly is abbreviated as Mp+1Xp, such as TizC,, Ti,C. In our
laboratory, two-dimensional TisC, nanosheets were synthesized by selective etching of Al layer from ternary
carbides TizAIC, phase using HF solution.
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FIA TSR B R, T A4 2 ORI I R ] 1 S S B IR R AL PR RE R AL, VR BRI T A% e s A
F R R LR AR KT B 87 7 B 2SO AL, & BT, ZFLETRRER 2 RA AT 5 0 = S it S H ik
HEALT],  BhER P FE T I T RO A TE 1, 2 FLEA R T4 v T s AR E 1

A01-PO8
B4 SRR — K Li21Si5/C SR EHIRT ot
Wbl R, THRE, AT, I
Jese Tl A

FLBIVR 2 IR R R 0 B 8 R ) RE R 2 AR T B i R . 7E BRI A T, B S5 3T 2L A AR )
P S G R B, N T SR A H R IEWMAM R A, fFEG R SR, TR B
bl 2% 2 A v A1 A A PR 0 B A S R T 3R 15 m e RE I BE A7 A 3R BB o AW AT B Sl 4
13 BN AR ST (1) Ligg Sis FI0KL, P55 TR 3R BS J5 R 35 A 55 B8 I 25 1l 46 15 21 E- Lo Sis BRI B &2
A M ARL. T R A A R USRI AL R, 7 0.1A gt ORI B R A ki b
o 846 mAh g, EFK 100 F8 5 H EL A BASR AT AR 7E 641 mAh g™, BIE7E 1 Agt s i R N HEL A&
TSR] AR RELE 375 mAh g™t ASHIT 78 1l 4 1 8 & ra b RERAT 1 57l Ak 2V R B R I 04 . B 46 LiSiis
Ab T IEARAS, 7RG SR IA I FE A S0 R P2 A 7, AT ERAIE T 88 FEAR PR 2 1o 2 v 1 5
Py FLUCEARAME T DU B0 LixSis 5 FARR IR N, 38 7] DURA CRAG HR I 72 Hh 7 JI0RE 2 T A e
() SEI M5, [FI fFERIR AL T F 5 A B T Al IR RS I8 IE . AT 50 BT 4% 1 2 B e A A R R LA B
SSEEMARME L, AT SE B R R R AN e A R AR

A01-P09

B Nd-Mg-Ni RIS & SIS R AR B ik RE
EERE T, BUPRAN Z, SRBE T, WS, WA g’
L LKA AR S BOR 5 Ro7 [ X  m SRR
2. SR FIAB 505 TR

HHEHAR=FEAREF T HA RS E BRI B DLR, B & 10U 45 44 #1112 40 At
Nd-Mg-Ni RICE A4 HIBAT AT 752 B85 A1 eiE . SR, B ATAH CH0E T 7 % 2 8 B 24
FEMERREE MG 4, T A FIARZE A ARG A EAE AN ), D% T& 4 FC R AT AL (B 72 v AN 535
B SRR AR BS54 % T [RENis] FI[REMgN,] 37 8 56 Eb 1 23 51 9 1:1. 2:1 F1 3:1 ) PuNis %4,
Gd,Co7 BUA PrsCoge ! Nd-Mg-Ni REAHE S, FRGMIT T | & UL S 5 Bk B BOBPEREZ ] 1)
KFo. WHFLRY, Ffi#E[RENIs]FI[REMgNi I o HER LB &, &4 b2 P-C fiZE T & KT,
HaE R R, R0 B AE R T R B R SN R . [, B 5 R B, Bl %5 [RENIs] F[REMgNiy)
W TCHESR LB &, AR AR B FEAIK, R AR AR AT b . EE A4
IR R A BRI R, v AR T Nd-Mg-Ni R G & AU R EEE.

A01-P10

Mg Xt Ce2Ni7 & La-Sm-Ni B H & e R E k& B E IR KRR
REREC Y, WA S, RN Y, BRI, BTN

1. e REE A R 2 HOoR 5 R 7 B 5K SE 3R =

2. FlI R 51 TR e
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EAER, WU RE-Mg-NI SIS & et — A M A B AL 57 Fo AL AR Ve (0 B e T B Dbl
Bl R RIEFAM AT . 5 RE-Ni & —JuaaMit, RE-Mg-Ni & =Juaa B A RIFHZGEEAETE
e, SHEANITZRE. b, SRSCEREMREREM, R0, HASST Mg X AB; B & 45 &
HL AL 7 1 RE PR 52 T 38 AN 5 B o AR S 3 R ARG 45 10 VA 2 Al 4% T CeoNip BB Lag 75Smo 2Nz so A1
Lao555Mo.25MQo20Nisso WA 4, RIWTT I Mg A& eSS SR AVERERI RN . XRD A1 SEM i
MR, XA G R CeoNiy BLUFATMELE S5 M) . Rietveld 0 #T45 R 278, 5 Lag7sSmo 2sNisso 745
HALE S LagssSMo 25Mgo 20Nis so 154 ) i ML AR AR S 2 T B TG [A0B,] 5 [ABs] IR AR Z (AU, Uil Mg A7
E— T3 THT B 16 S A R MR AR . 53— T T A At i 8 B 4L i B e DL RCVE /R B3R i, AT A 5 it
Ar A% EE A RS E VEAT B AL S PR ARG 2 TR v o

A01-P11

KT R S5 RIS — R AL AR AL R RE RS M
firtl t, WRIE S WG, HEk?

1. BB

2. BRI

TR Mo R T b AR, IR LR E R (782mAh/g) | IR HLAAIR. RERE
B eVl RS RS B AT 2 2 12 ORTE, BN AR I B AR A AT s A7
WAtz —o (B AR TR ORI R BRI AR S BOR A A R AL, R SRR A, S
BHIRAT I FEESURK . B RENERZE. N 7RI — R, [E A M TS R T V2 560s: BdEgIA
URACEOR L 1 R TGRSR A B ARE VE R AR USSR 23 B LA, (R AR RGE 2k i) R AR
e, AR, DUUEE AR 2B A L R R R SR S VERE . ITERTFURIL, 46 ra AR H
fIZR MR LM (PVDF) REZEFIFEA HLIVET CRARED AR5 TR, BURALAE R, (EHREE M RE
AR, SECRAORIRL B R B S ERTUARE, SECERZRAEA ARk, vk, BRI
AR TR L EE o A SR — PRI TE ) S R ZE IR 3, 4- 443 MWD IR MR TEIR ) 4 2 AL —
W, S1E5EH) PVDF K455 1 SnO, MR LE, RS 4551 e B 25 08 A B R R 18
MAREVE, R IEREAGE LI, 30 FPEI G R HR A 2 PVDF K457 % i) 6.87 £, T iaE
PERZ IR E . 12K 3, 4-L4% "SR/ TR LRI SRS 45 716 A B 5 VA TR L e 1 S HL R A
RUFRIRINE, XSGR TR SUELL N T A 2% I 2 25 5 e B> AR AR E 1k

A01-P12

e BRI YE A MNO2 FE 0B B T Hi S B
et

CE PR

H . B RESE AL AN AE 15 50 780 3% S 07 R I RIESE I, H AR A 28 1 Lt A 5
AR EARE I E AT R @Ay SR AR B AR (1232 mAh/g) , HiSHB T
BAG (£ 0.40V) , ARG RBBEARREMIIR. I A AR A 2R s ks (o
affl, BHE, y A, e MISE) , BREACHISR RS R R IT Ry A A T BEAR B AR AT REAE K 5 PERE R .
BRAh, AR B ARMEE TR IIRARAR. AETAE, DI AR AR T i R R B R B
KEHEF 7. H T SR T8 7 i it S AR R A A7 A2 1 2 B R0 3 VR A B . FEi it e
RN LR o Tridh: ARSI A LR VERIR, AR G, B SR SRR, RV A
- ) A T B T 4% 10 SRR VB oA S T I AR R . S5 A D5EAR R MnO, A y A MnO,,
HIES @ B S iz, i it AR . 4518 W IR-BEiis, IR
WA SBIE SRR, Bl AR, BA R B R .

34



A01-P13
T 35 A ] - 201K LiNI0.5MNn1.504@C 48 B T Faith i) IEAR AL )
Hal

B P R K 2

HE: AT o B Wit rE FR SR 2R A A A 2 ] A7 7 R B8 40 L RA B B [l R, ) v e %85 B
A s DB RIEE VI T RIEAN, BRI K2 BT ETIGE, LiMnO, B T-il# 12
fRTHR, i PR B AV ROAS I B AR PR I B () TEAR A BT 52 BT bR, vl a2 T LiMn,O4 H L2 &
BN, PEAFREMZERR A, R SR Ni B4 Mn 8RR BREE T DUR 47 b Bk G ix Se 5,

ik ARSEEG DLEAL AR BRER N IR, R 3R & SR MnoOg,  FHBIH A A E A A F K
W # B HE 9 LiNigsMnys0,@C B BT 3K 4, SR J5 LA A AL HE A B8, R F & i 8] AH V5 15 31 40k
LiNipsMn s0,@C {F 8 25+ HL it IE B A Kl

SR SR BRI R H ) A 2R MnOg, - HLs D HAw 78 1 6 AR JE B E ,  7E il [ AH V%
ARG T HEARITES, BRI 2R LiNigsMny s0,@C #1 5 + FL it IEAR A RL o

4518 LiNigsMnys04@C il T2 5, 4B 8 AR ORI HA IS I e k), 3
GIE 47V Iith, SEPRHA R T LiMnOy IENRA R, R EBEA RIS /IS id bl 2 —.

A01-P14
TR R E K Li2B12H12 118 5K
AL Y AR 2, AR
1. BT RMERE
2. MR

HI: LioBioHp EN—F B MR R I LiBH, A2 B RS T T 2 R 70 048 T8k,
To7K LipBioHip S H BN LiCB1yHy, T LiNaByoH 1, 8 2 R W 7E R+ A KL, mf BT~ — A4
BT, FEEX LioBioHyp T RERWHEN, — RGO IEAH S ARIE . LioBioHi, — M il i iAH
FEA R, = LMt ENBHs FIE AL B AR N R . A BCEL S A M AL R K P 2, B I
IKEWD LigBioHap-xH,0 HH4r B3 FI T /K Li2B12H12. AHF7EHI H ILET & s 4 J6/K Li2B12H12 #1k

Tik: R T ITEA B E B TEIK LigBioHp, FRATVFF R th— 5 B 010 [ AH & il 725, BV I 76 %5 PH 2
s UL LiBH, A ByoHys, W7 RE (L) TR

2LiBH, + BigH14 — LipBioHip + 5H, (1)

BARIXF I EAR T AR, AHIRFIITEK LigBioHyp & 4240 LiBoH1o 1 LiBH, 550 7% 1A R 52 B R B
PR, BEE RNRAE, ESRERZ ) Hy AR, RN (1) AEEMIRHET, 5m TS LisBioHio
SR N T & m A E oK LigBioH, BATEHRIEFF IR R SLHL LiBH, A BioH s Z (B I 7850 RV
NG S Y, RNAR R A Ar R

258 XRD & NMR S25e 45 R LR, AL & BioHaa Y 2LiBH, + 1.4ByoH14 470 FE T T8 #A R Hh 42id 135°C
3hJE4:180°C 2 h MIHALEEIIRE, BEMI &4l mik B 93% I TE/K LisBioHi. TMAER AR, EAPIZ
PEEEMRACEAE T, Bl & R TE/K LigBioHio M40 i i iUN 62%.

SEi: AT BT U R RS2 A0 R SPEE IRBR 1), AT ) % =y 25 07K LigBaoHrp, AT %51
R BA BE MY, BARKMBHE.

A01-P15

BERIT B4 Na3V2(PO4)2F3 TR L A Ry
Sig, IV, KIEE, W
SIS

ARk, FEE PR T AR IS R T A ) i N, JCHGR IR A T I AR A e, B B IR
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KEHFEIG GG . Bk, DLBIRFEE . BAMRER. /040 2 AN A Al R 88 e 7 a2 2] 7 A
I 2550 . BB T IEARARHRBERR AN (NagVa(PO4).F3) B T =4E NASICON 45k, R~
AR R IAT B 25 ()1 A0 & O O #8485 0w P AN B - T 0 B ki B R R 2 T8 128 mAh
g'e HHT NagVaPO,)Fs B B4 H RN FhRMEEMERELHRARETMTHEEAE. NIEH
NagVo(PO,),Fs 1T HME, H F et 77 vk R B B B M &8 B T8 4% . A SCE I ¥ R -1t R0 e 1o
FRGVENAT L B P52 0, R i fb B MR T L. MRS R R HEFBAE MR REE
TP R SEPERE, A RHE 50 mA g™t RS R OB HL LA BN 102.4 mAh g, 28 100 IRIEFR R fE
Bl 99.9 mAh gt L AR, AEFFREIA 97.6%. B HE B4, e T BN IE AR
BHP AL S ERE, RTOL, BRES 745 02— Fh e = SO R LA (E AR R rAL S PR R A RO Vo

VBT H « B H AR 4T H (No. 51572151) ML 2 A T RHL G137 A BA %1 (No. T201603) .

A01-P16

HET LR SIOMRE A AR R
KM, BZER

YN

HEAL S o R R MR (W TERES. thabEm. mmEater. MHAAEMGK. TIERET
B9 . oIl BN Tei5 S A) RO &M= 5 Jo8R I8 TRFIS i 1 55 e 32 2 1) R
VRAFAE A% o H HTR b A B 55 1 Fhith 3 SR SR SR R & e s SR, A SRR SRR
F AR (372mAN/g) AN IR TR SR 1) 22 4 [v) RS LA R A2 P 7 B0 25 /N AL AN 4 F L B 1 it K
i, mARER, B, SR BRI SRe % A S AR AR i 1 2 AR 2
BT E IR R — AN EER R, AR LR IR R (2400mAh/g) 1 AR 1 HLith
SRR FE IR S o (H AR 70 755 F O R R A LR AR R K 22 5 S v 1 ORER A, B3 2% [RIREE RO 1) L B
R B AR (] (1) B Al e 2R 2 B KR B 3 R, FELAS 1 LR AR o vk N — i, AATT kAT
TREMRZEMERE, BFENERRRAR, fil2& kR LG 3 B AR Tk . A SCUATERIEAE N
BB R E R, N A SRS — e E R . KO N RV AT A SR AR B, B D2
AAEE BTN BTGB A LR AT ORI TR AT S & 25 R B & o R s TR R A &0
Ae EEIERE (0.1A/g FEJRE T EF 100 F8lJo mT 1 75 & =ik 459.2 mAh/g) RIS MERE . 4510 ZE & ikt
B G T IER R ST HE . MRS, i BRos AL B b PERE, N SiO FuARB R B T
Fiheft—MoRr B, FHAA— R e

A01-P17
Sb2S3/ZnS@C #%- W72 55 A AR B B v B FAE AN B 7 st S AR R P 9 TE L
AL, PR

AR R AP RRB A S A A 5 I TR AP S &

BT R A AR, R S, AR VN R A B T M A B AR . AR
HAT 2B R B —, SR REE, TUE ARG T HKE k. A H H7E TR — o 40 4
BAREEMPVNFRARE, CLrCIRAEFR IR AR A0 ) &, (bl e+ it AWk fé . ASCBL ZIF-8
AR, d ] B B B FH B - B R B T, B T FhARSE I SboSa/ZnS@C - Z ik . %2 AL
ZnS %, Sb,S:@C NHE AT, NNE T A M N/ BT 5| A2 MR A IR AR AL 1 78 90 1O RS 1A, iRk
T ok, R TR A SR R . Ak, O T IRUEE RIS S AR T, SR 2 AR TE SR IR,
M SN A B F BRSE IR o R 24522 R IR T AR S itk i — 20tk 7 st e,
ML E N 100 mA g i, JEFR 120 [T LA/ 630 mAh g IR E . Hk, IXFhLL MOF Rl
g, I G NBROR E 2 SRR T, AT DAY R 3 H A 5 J R AE kR IR R, B
A5 WK P R AR
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A01-P18

PR RN T BT RE S5 R SARAT L NiS@Ni BB 5T
PR, fittihd, R, Bk
=URREE RS T B

HE TR AR R IREEOE. K. TSI WAL, A2 H AT M e T
Yyrbi A, BEE R MK ORE R, W R T i i TERESR ) T E R EDR, S FEIR,
HICER AL T P R Rt Oy HL S OO P PRI 3R . STk, SRR 7 i i AN 2 H T AR,
mo SR T FECR, MERAMEIHYER, Y87 il S8 e 7 it B A AR AR R . A
XEFHL, TR PR EE . AR, ERENS AT S LB BE NI EER, AT AT AR 9 i 1 AR
e R AT E BN T Rt ORI A B, ALY . IS IR LS. Herh, NiS BATER
r IR (592mAh/g) , WREBEFTOME. A1, HSHEMERZE, HEAdEh & g eer, S5
HA LA REA A . AT IR TR AR BRI R AL A1 NIS,  Jirfil 4 17 NiS@Ni 1E 4
BRSO R R TR TS R G R AR R ERE: £ 0.45mA/g 1EE FLILE L IR 160 Ik
Ja, 78 AR RIRERE 363 A1 370mAh/g. HEIREREA =4 ALAH, AN E SRR RE 525 1 AR
SHPERMSERENE, MTRT AL RE .

A01-P19

BREMHBRLIR Ni2P@JG B TERR S 3R I =46 SR A S 45 1 FA 1) 48 B A A e Be i 52
wEE, AL

AR KA MRS SRS 5 0 T38R0Sk =

H: N T SeE et 48 B W /E NN Es 7 i it i b Lk SR B0 HE (R (A RRZ Ak AN 2 ) 2 1 BEAS AR 1) 1)
B, IR AT G RE

Tk KIGE, BB, sk,

gERL. WA R T S BBURCIR NipP@ T8 i B S 3k 1 HE R = 4 A 8RR IR 45
(Ni,P@ACIGA) , HHJEE LA ZETE NioP BURL R I, T2 A% 72 45 W 3F 1 51 i 6 78 40 BRI SREIR I )2
Fo BHAE A E T R GRS, RO IR R, R R R AR AR E KB IR I B
76 0.1 A gt IR E T, fEHF 100 P& fe {55 253.6 mAh gt I HL A& 76 1 A g™t R FEIR 2 2 R 2000
W, ek (4 124.5 mAh gt L 2 & .

ZE: MRFRIAZ TR SR TRLIR NiP@TE E TR 01 3% R IR = 4 B S I 45 M R B T R A RO s
Pae, FESR T LERKTES Z4dla SE SRS RIER . =& #n] DR KR F 22
NioP 7EFEIR I FE A AR K, B 1L R b S i i, g M e vt T R m S, s
B IIEN J1 2 B s 1 SRR SRR A B B . AU . SR RS T DA AN TS
1y IR ARARIRK KRG A5 751 2 B P e s v

A01-P20
BRGUKE ESR IR BIRH 3D T M 45 T 8- Fe vk
FRE, R

AR K MORHBGAS S F AL 5 N T #0 M0EE msk e =

B R (LSBs) A& JE XA, (HLELSEPRi Fl 2 2 3 R 22 . RSN A AR AR AL R Rl O 1 S0 3
PERE , MR R OE PR T FE R AR R B TN K SR =4 R M KBRS AR
(CNTS/MOFs-C/Aly(OH).76F324/S) FHT LSBs IEMATEL. WRIRER AL HEIL MIBRAIKE (CNTs) R Fadk . FRIEM
FAER A T4 AI-MOFs fiTZERIHEAIR I 2 LI B £ B 0 RALIES K, &8 HF A2 Al
15 APTHAL IR AR FHES TR IR E 17 (PDDA) 1M 5 2 SRR A5 IF F i o 383 i R 1 P A
3D FHIMZ . JEALAE K Aly(OH)p76F324 GIKRIURL B A FR AT AR 22 T4 AR S S e A 2 il i g 4
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RY, s PER) Al-F 8 S5 HE I 2 B B AR A E I, A R BT PEY B K - 3D B ) CNTs
ARGE BT R, RIS IE AL RE BN T XPS R Aly(OH)276F3 20 9HAKTIRL S 2 Biidb )
FERARBE A SE &, PROTIE3A R B0 Ay I 2GR CAR R £« SRRk, WISk alxt 2 A Vi 21k
FHEETERT: SIAME Al RS GIE o] LI 2 R RS S Re e IBLR . IEW 2 BB 1) Al-F 8 ETIR
51, BTG TR E W . W AR IERAE CV ihZk AT BUKIL, CNTs 285858 2 20 1 Hifk
F SN R IR/ AR AR AL LR, i T R AR B A e, IF RN Bl 7 R 214 T . T
SLIX AP EETT, LSBs HEAEFEINRT, £ 2 Ag™ HIRUE T, JE3AAF A ik 2000 IR, JFARFFA L 719 mAh
gt PRI 0.02%, FEACHEEEHT 100%. VEREMERT AT AN TR R e e, bR
PEZAR BT B R CNTs 2 i) 3D Wi F A danilil, =# 2 FEIEM, ARERTH 7 RNEI /1%, ot T LSBs
TN BT I ZE R, uHES) LSBs MK e deftt 1 E s .

A01-P21

A RAEZSERIR A SBIFRE K ZIF-67 ATAEBTREH CoP@C HIfH % K iEikag
BRN, FE R

AR K5

SIBANE LAY (Metal Organic Frameworks, MOFs) H14: )@ 5 1 A HLEC @ i fio fr g 45 &
B LA MOFs A BT BRARE 4 [OATAE Ml s B AL, KREL R 5, Sk a4 Btz
o, SRR AN T R A R (EEEE) SRt REZE, TS SR EIE S, TR
MERERFF 9T .

SR FH R B AE T, AR YRR R T 8 ) A 7 IR SR B A A BB (RGO), T = 4ERDIR RGO 254 . A1l
F RGO FI& 8 & 7L 58RI, 75 =4EMIR RGO REM A ALK ZIF-67. iR L, RIFZFLEMM
CoP@C -RGO-NF. fENHZIEFAMAEL, BEATANE T AR, R AR 5 AO06 PR e e M A R 47
(%t fe . 7E 100 mA gt IHIR B EE R, B35 100 P, UREMRER 4731 mA h gt LA & . CoP@C Jis
(%o gtb, AT HR B e O s AR e OB T, SR B B R A R I A MRk TR A A Bt
JEREEREAME S, BHIE CoP Mk M R R, 7SR R A R AR, = 4ERDIR
RGO 45 #4523 il M i CoP@C gk, IR B CoP@C ikr, i FHtk. %7kl &
H =R, B S K ZIF-67 KRR IR L5245 M) CoP@C, JE I HA 5 i fik 1tk
. M ILRIEHI% CoP@C 751k, LA A BRI A TR 5 4 I AR P (10 75 el WS B T 4 2 el Pl e 2
FHA

A01-P22
FERREE Sr0.55Na0.45Si1-xMx03-6(M=Ge.Ga,ALTI) K& R AL E FS 0
ASPE, BEEH

B e T2k B

BT EMORERT DR SORE i B A AR S R, BB TR . AR R B
SrSiO; AT Sr ALHIBE BB, AT Al & R 7E 500~600°C JEH A R A RAFHE TS, A5Cld
A S RE A 1 T — &5 Si LB I B SrossNag4sSiixMxOs5(M=Ge.Ga,Al,Ti). X ST ATH i & R
Al TTERNB A, TRELEREIR Y. 2 Ga, TimHEKNBIRE/NT 0.1, ALK SrossNagsSiOs
MIFRATH L, 1 Ge JTuRBAEAR] 0.2 I, VHRORFFEANSI . R WARE, BiES G5+
(¥ JC 7 T A A NaySipOs (18 o JHI SRS W bR B 7 i T 3, 85 RRWIREE o8 YIS
BN, FEAREE TR

A01-P23
RBEETEREIMERRRRITR
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JE &R, Zhigang Zak Fang?, Xk !
1w R R R A o o E s
2. Metallurgy Engineering, University of Utah

SRANY BEARRERE L WURE RN AT VRS R, AR A BN B
fiE R NI A A R GEREAE ORI I, S T — AT R SR BB E AR G
Z g B AACY IR MNE) 2 VEREREAT UL, IR R GERA] T BB SN TiMn2 R EYITE v fifi g
IR TR T — Mg RJRRBUIFEEAT SEIG, 45 RRY]: SRR GAT AR P M INCR, JFaEns
SEHLFERE- TR RENE N . A A LR B 9 70, 3T AW R R GERE 06 2 3 A2
WEEK .

A01-P24

v P AR BT R It SRR MoS2-xOx/a SR Bk T A
HKILIR, Pate, FhOpk, Beak

N N Zp e e

AL BB T R AR R R DA SRR R N T, (B A BRI, —eieiE — M AA
JEIREF LI R BiA Y, B SR RS, IXRh S5 A4 R AL A8 B 2 e s PR o Hh R 7
A SHE AR, BIREIRM S AR T B TR ARG, BARmERMEEE ) (LLEREA
670mAh/g) , (EFEMAREVETIIH NAIE . A1 86 BAR& 7 e KIERER . MELE
SETE, PR T L A AR R B E IR AT R R

ARG — MR B A A A S IR AR D SRR AN AR IR B KGR, £ 200°CHREE T /KIA 24h,
il %% B MoSy/ £ S M Bk DAL, i iR e 3R iR 5 di Ve, SRR AU P IRIRBORE T B M0S2.,04/
A SR AR B TR R o

% M0S2,Ou/ A1 )G B A B EE 100mA/g ¥ HLJEH FE T34 25 Bl /5 T8 21 837 mAh/g [ LE
HE.

FEARIR BRI AR AU 73 2 BRI BT, I8 MoS, ds BRI, CeBM B L 22, bR e
Yo R EMEHENEE T b R RER U 10 RIOTERE, Oy e B 1 ALyl S RRR s A ) 2 42 A1
TS AN .

A01-P25

PP 2 8K R MR 25 BERR Bk €1 IEAR AR
EHEH, MER, IKER, BER, R
=AM RS T B

HI: H 1997 4 Goodenough %5 N\ &k BUBINE 1 a5 M BEBR B4 (LiFePO,) I FI/EEE 2+ Hath IEAR AL K}
DAk, LiFePO, R 24, R, LA E S MEMEREIL . Sl rr 2 s, 8 N A R R A=
AR S Ty B A K. HRT, BMRBEN AR L EEEAERIS TS, 4 T EMMR% T 2. MK
TRIPIFI T Z, B LA FR M B, 1 LA B RE I e e e A AR 5, i LB RR 2k T2
JRFI 2 i, AR, AR B — U A B T JFE AR AR ) 50% LA Fo FrbL, BRRBERRER & Bk
AL LR OB R B B A BB 2R O . HAT, BERREG R TZR BIE R ER Bk, AR A K
FRAARMERSE T Ko Jrik: AR UL DAL &8ROV DR, & e E R A B it iR ek, 7 id i [ A0 e
A BIBE R R IE AT RE . S5 IR EHIRR I (1) FR I B BR YO AU — K BRBR R, AN Tl A, FLekmk
FGAE 0.95~1.03 Y [l 4, 5 /2 AL SR B FR Bk 1 P AR o PR BER Bk & i I B R Bk A B AR BLAE 1C B (1)
HOE LA RTIA 132.3 mAh ghe G518 IXRIRI T Tl Ak IR IR 2 ) 4% B R A T A OB IR BRI T8, MY
RKPBEAR T BERR LA (0 & oA, 1 LG s RAGHL AR T TO R R TS 4, AT Z T Sa i E AR A AT
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=K
Ao

BEHIH « E R BARREFE ST H (No. 51572151) AL 208 7R A8 1 BL 11X (No. T201603) .

A01-P26
B /K I8 BE % (Ba0.85Ca0.15)(Zr0.1Ti0.9)O3 My &gk KB REIIL
Pt

IR TR

2 SC A% G5 i AR S SEVEAS AR R % T (BapesCaois)(Zro1Tioe)Os (BCZT) M, XFEESHHT T A
JEE (1200, 1230, 1250, 1270 and 1300°C for24h ) FHJEE K, F XRD S #E S BEAT 1RO S5 #) (IR AL,
RIUEE SR B AR B AR Z5 48 o 5T H A H B R R i REAFEPEEAT T AR S5 9T . Curie-Weiss
SERAVEIE R B BL-AM @ BT 7 A e Rg, R BCZT MR 7EIRE I 523 W13 298 K I, FEAEH L
HIAZ, JEBE-AMIE BT 1.5, 40 1270 °C 3B KIIFEF I &= 7950, T.=357 K, C=1.16x10°K, JEHL %
HUEA 291 pCIN. AR FLFH LR THE AT T RE S G RE R . BT IS8 45 R W] BCZT & —FiAg N A AT
S TCH A AT KL

A01-P27 5 BBIHF A% s ARAT BB 5T
(EET I 7Y N

s M DR LA S ) P B AT M AR P 2 5 4 O A B AT T i o =4 SRR B SR T HAR =
B R AT FLRBR ZE AR LR I, 7ERE RAT RIS TRk 2 1 0 . —E A B s
PG 2R 790 mAh g7, (EEFRIEREELZE, T A SRR IR B =42 FLI S s 4% 1T LU B 22A# SnO,
TEFE O IR = AR AR RS, SGEA B FIIEIR P RE o R — 2P K GBI R TR R G i T i 5
IR A SR IRIIR . 1ZIEIRTE N B SO S 1 Fth SO A R R I H B s R L R A0 R A IO R AR e v
FEHLR 2 100 mA g™t RIEFF 130 F8l 5 EL A B TA 717 mAh gt S REUK B A m S AR, Wil
BIFRETT DS B BB 200K, B35 kA st & MRl A e PERE . J8 i BN ) = S I ik
el g = AR BB R E, B SR OIREEIEAN A SRR B = R E NNk L, @i s im )
% T YR SR AR SRR RIS R RIIA « IR AE VR B H I SRR R SR I AR S 1 rEA b S R
FEHLR 2 100 mA g™t RIEFF 100 F8 5t A B T4 749 mAh g7 B T SR A A BE R A AR, TR
TERSRISFEHTE R NC JIE, BURFFAFAE 0] DAERRM R R = AR B 2 B, R RS+ AP E IRt e 2 1
TEPENL AT

A01-P28
A BB B Mg-3 wt.% Al & 48 il L 24T NI B
2k, EHPIY, EJpe’ EEmt ot

1. HEg KA

2. JTARINL R

KHE T EEIES % Mg-Al-Li RE 6, DS EX Mg-3wt.% Al & &8 M EAL AT IR . JE
AL SEROR S & WA SURAE R G SIS R & & Li 19 Mg-3 wt.% Al 47 3.5 wt.% NaCl ¥4
IR AT Jy . SRR, N 8 wt.% Li W] LMl &G R At Az 188, LRI B R,
BA B MERFI 2. JRETE T A S5 a-Mg 1 B-Li XU, AR [ 095 156 8t =9 v (2 1t 7k
P TR P A 24 ST o VAR I 4 Wt 96 ) Li A5 < A2 T LR AT /N BRSS9 P ™ 3, TR O 12 wit. % L
AR TE G IR P M= RIVE . Ik, Mg-3 wt.% Al-8 wt.% Li & 438 & 1E 8 FH R A T /K o
.
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A01-P29

TR TR B R R FUE R AL AR RE IR : LAIE B MnO2/C E &8 A
T

KSR TR AR 2 5 TR B

EA A EARIE BB RORL R e TR AR, 2 H AT A 8% AT R R 2 — . AR
FHERRRZ, BIERAME AR, AR s S 2 S oA R R A A 8 PR IR A A2
R IXRW], MPEtEH CntbRimM . fLait . BIRIESE) AU 2 N8 1544708, 1 H.

oML AL AR AR E M . LAAR A MnO/C REFEIAB], M E TR Wik TR I 2ERE B
ANFEBI R RS LERE b, RGEHE A T ORI R PR R il AL A PERE AN . Y VR TR FERL7E 1 AJg 1)
LT FE T B B RTIA 492 Flg, 5000 MM A S ORKFAN 60.7%; AL THEFE S AE 1 A/g IR L T LE
7 EN 440.5 FIg, 5000 VKAEM 7 AR5 70.9%. WFFCRM, BORLIH (K11 5 M — 1E— 7 AN 7 T 52 A4
BHfEArERE: (1) BEREVN TR R R TIAMALEE A, FRIRELrZ; (20 RIZRIG N 1 R0kL e A9 & 77,
e T AMRHETEM S R S AR E I . X — B TER Y, XA AR I A RL, A 2R A1
BEBURLIAI R 45 & 11456 77 X6 T RP LBl b A 5 s e E Ik B0 H

A01-P30
(2-PHBE)- TR AL AR R AT AE D B B DR B B T S BB BT T
XSG, PRiER
HEBF T e

Pl Bz BEEE (DFT) ARSI 32 e (TDDFT) J7ik, WFR T 2-(4-(3,6- R FE-9H-H: k)
Xof R FE)-4-(2-MHE e )-E MR TE AR F Min(11),Fe(11),  Co(ll), Ni(ll), Cu(ll), Zn(Il), Ag(l), Ru(ll)f Cd(I)fc &4
GuRl oy I U A 250 . IRIBOGTE . 71 NG fm LGB B T (TiO2)as J5 57 REZR I F2 B S5 BT o
TR ZE R Mn(11),Fe(ll), Co(I), Ni(ll), Cu(ll), A1 Ru(INTER] WYEX FIRIIEFR, SeibmNEng, f
Erpidit A Ti-O § LT B B E (TiO2)ae HIRE IR, T FATE 77.4-82.6 2 8], SXHFEIILEHIA R T
B IEN. BUKESHETREN W A WD ER, RIWEERK B FENER, HESRES 1A
WAK . GeRIIR BH 2 )5 B 5121 TiO, - 34k S Be AE B 7E 0.16-0.27 eV (1], A FIT I % HUE 42 i
Fe(11),Co(I1) 1 Ru(I)EC& 4 b A B s B B Al A, 10K HA 5 R B F . R i e AR
W R G B R B A Fe i A e B T IR LA

A01-P31

PKIE[4,5-F][1,10] RBIEZ Bik-IREE A4 TE S 0 H kL 9B RS DG AR TR RERT 52
5T, BB, TN

THE IS i 1 2

JepHgL K BH g Bt HAT AR L 4 25 10 B RUAR X0 v I FRUR B, A A B i FRL Tt 45 1)
R . AR THEKT 2-((9 X AR ERFE-3, 6- - (WKM)[4,5-f][1,10] 48 3E 27 k- e it 4, 4531 1
ETHEARE A & aD & A e D ©BEY, SNEAEEHT T AL, B K AE
AR S e R AE « BBV AE T H0K TiOy, I3 MR, HHIX S GURHE IR H AR 1) 75 7Y Ha v L Y
HL 11.27-14.06mA/cm?, JFE%HLIJE 0.53-0.64V, G HLEEALRAR 2.77-3.43%, 1% B2 B FEE (DFT) & A i
2T B FRG (TD-DFT) X YR T LTS5 4 . BT 250, WRISOGIE . ikt . TR & LU AT &GS
AT TR

A01-P32
kO TR APTFE & Re RR B SL AT A
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N5 IR
WA R TR

WA TAE 4% (Metastable Intermolecular Coposite, MIC) & —F BRI 2 &5 metkl, —%
PR ER 2 AT DL R AR RS B AR IR . o RV S B YR = A T S S SR, MIC B
A2 TR, TR TIR S . RSCEN —F 46 74510 MIC AL, BRI AIVPTFE & 2 i,
HBEAT T SRR RO I S, B IR G TR 5 46 S 0Nt o IV 45 IR S

SIS BT R T g B DB SR DU AR (00 A T) 8 T ) 5 A 1) EL P ANPTFE 28 J2 T i FH 9 K 2y 1064nm
1 Nd: YAG Bot#s, ARz AS[E Rk 58 B2 B0 S KRR AT T s, RAESLI TS
IRE S RPRES I 1T o

FK OGN E AT LB K AIPTFE & 2 WK IS, (HRTEARSEEN 560 N RIS BIFFELAE#E, 1 RIEK
T SR PEEE, PR AR A e T BIE (14 s I X Y R SHe i B S AR A . 45 R BORTEAH RO SHOT, IR
ZIN R ) A T A R SRS X TR B K, 0 B AR H A A 7] LU A9 P 467 FLRS 4 ¥ 45 R 5 T 06 15
S R 1 o

A01-P33
B REEMRLESLE (Co, Cr, Cu, Fe, Mn, Ni, Sc, V) B2 Mg7TiH16 a2t ABE AL
20

MR =, fUZL, K&

W RV T K% (gt

Mg;TiHs6 15 MgH, BA AT (1) fif S5 A A MROE S (Twt.% 5.5 wt.%) , {H& &R L MgH,
ik 130K, FL R BAE ISRz —. SR, 5RZ0 Ti-H A AR TEMME . EREE M
W4 )8 (Co, Cr, Cu, Fe, Mn, Ni, Sc, V) #B4HI5 Ti-H #EREW A RGE K RIMEERE. A0z
P A — VR B S5 VR R I R e SR AB 40 Moy TiH e B2 8 PE LA S SR B e . FRATT R BB AR Aot
P 2 i Mt B AR T2 AR RO BB 4/, X RIS s (1 = AN J7 R AR RN A5 SR, TR) BB 2
SEERE A=A T MR AEANERE A . B S, V4, HABEFRMEZR Ti H 7 dEKRERIETE
AIREAFAE TR RAIBE R . Bk REEM R AL, BRIKTRRMERE M, SERSRES H R THER
M55 7 Ti-H BR8-S, WifEdEE e .. Ea KT E S Sc vV BABARK S Arae CERMAIRE A
DA /NI RE DRI 0@ 7 B8 Mg TiH e iU PEREI T R

A01-P34

BB G BZAERRBAERE (Ni3(NO3)2(0H)4) PERPKRLEHHFRERLERARE TR BLE
PERE

SRS, R

KRB TR

TEFFTBOASE 30 — 0 AR BR A R 25 VR A VA, 3RAS T A i B i kA kL. o, sl
FHREAM B AR, HHEBTE R BIRG . 90K EamE AL, F5h ZEEEE AL, N
AR EAT 7 LA o 35 BB BRI TT . AR LR AR A 51.1 mPYg. KRz AR R g 2
P AR RE, 7E 1 AJg RIHIR B FE T Eb A BTk 1579 Fig, 7 10 Alg HLRZE P A BRIFR AN 71.7%
(KR BN 1132 FIg) o A T HF SRR B, 5 DRHE S0 1R b 47 4 84 K 3 17.55 mg/em? 1,
AR R B L AR ik 1094 Flg, AR ELZ R ENA 19.2 Flom?. Bhah, FIFTX s BR L1 B AR 9K
SERAE N IERRAA AL, 78 PG T R AN SO A R 2 2 T B R R A 2 . R R BRI RE TN
120.7W/kg B}, BEE%EIAE] 21Whikg (BT IEGRBRAMRA EREHEAEL, REEH, SHAMARE .
ASZIG R, IR PR R i £ 7 A AL A P i 1 R Ak B AR A R B VB A IR R T 5
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A01-P35
(Co,Fe) 304/Co304/rGO =R AMEHIHI & KBt fe
FIF, BRI, R

PN

TG I U 4 R A A TR EL v 1) R 2 T R b 7 T S BEAR A T L SR AR, (BRSSO I
AR R SRR N . BRI A S B RIS M, A7 #RE ol
SIRAAN TR AL YRR, A SCR A BIEE AR EEER, & T =4SN E ARl DU,
BRMAESEAYN oo & B AT IRk, Al A S (GO NI REMNA B (GO) MArkk, FIH
— K BGERI T A B NI B EAY) ((Co,Fe);04/Co304/rGO) HIE &R, it X SHELATEH >
Br (XRD) I X ST RENE (XPS) HisE T =W AH R S sy« 7 B5Es (SEMD Al
FEHH T RMEE (SEM) Z5REW], (Co,Fe)s04 5 Co304 #H 737 EIMAK BRI A LIRS, HERT A
Sl R . B E A BME G F it RO AT P N A A, 1E AR A O AR AR 2 AR, S5 R
BRIZE GMRHE B WA S A RS, 1A-g ™ B E E RIEFF 300 K5 A B AR FH7E 1310.5 mA-h-g™,
5 A BB B UOR B EL A B 1254.2 mA-h-g ™, EFF 1500 VS5 5 HL 25 B4 305.1 mA:-h-g ™.
ZEAGME AR B E ST A R KR A FEAR T (D ASEE)KZEMN T (Co,Fe);0sn Co30,
FEFS ORI FE P AR FR AR A R T SN, (2) ZALYKEIRI Cos0, 15 TR LR TR, (it
T HARB BB IE RS TP . (3) (Co,Fe)s0s P KFRITRE: T 1 220 i Z i3S, HKT 5 i)
PRI, 1R T B R

A01-P36
2 RALE M C-SnO2@- BIFHEH AR RHIBE T
TR, BRI, T

IR

THEAE (SnOy) HEMEIS AR (782 mANg) , RIS A, T2 HISKIE LA M TG 8 I AL
M N FE B A N B AR B T B A Rl 2 — . SR, SO, 7E 78 i FL R RE Hh = AR B R IR AR 2K
SR, FEIRGE R E M E S AR (SED B, XM EHRE] e SiER . 8T
TLIR SO, B, ATV T —Fh 2 HALEE I C-SnO,@ 41 S8 IFH TR E A M R kL m L dfb 2 Mk B

B2, BATHR I 4R (Na-CMC) STk SnO, #HATRITE A, XK 858 e 1540 884 2 18] ) 45
G771, SRJEIES AR TR T CMC-SnO,@ A A SRRV R LS, I Jo b X By PR 7R G S AT+
S5 2 LA C-Sn0,@ 1 S5 1Tk B &AL .

ZEAMERER B2 G FINGEESIE, W2 Rfl, BERIASIEMLS, EMRBL)Z U A EE RN
A EE . UAE AR T It AR, AR RS AL R A 2 M RE RIE A VERE, 76 8 Alg MR E T
WA 427.9 mAh/g &, 1 1A/Q FERZEE R, £ 700 KIEH)E, HEMWKRERE 1458.8 mAh/g.

AR A EERE EEAI LU RN R (1D 2840, EE 1A 250 DU XA S5
WHBMEMR T SnO, HFIARFIEAK: (20 WHEEBI A SBIEM IR Ut TIELL M SHEE: (3 fASBAME
AR S 2 kG T SnO, B2 FRAE MR, #2908 T SEI i

A01-P37

Zn-doped-Ni-MOF 3845 H5¢ 5% Mt RHEH 1 4% B2 3L v AL S
URTER, 4T

IR PORRRE 5 TRER E e R TR bPRI T 2 P 1 9 %

NHIFFPEREDC TR R S LA a R ALRL, FERRIEIBSRE T, TR IR A BRIl 1 e A L
HEZAL ) (Zn-Doped-Ni-MOF) , JREH B T 2 H A a3 i) AR AT R o TS X B ERATHT (XRD)

43



YRR T B (FESEMD 3BT 7 Rt (TEMD S8FBUMT DM BHN AR L3, R E
REPEAAR 2R ERERR . AR PURRT AT 7 LA A RE s AT SUAE AR, R, T
Zn BARIIER, FEIRZ SUIERES R PR (2 2E FAR B 19 B R, Ay 38l 1 Sl A ) 33 B, 52 U AE
I N 1 Alg I, B R mIL 1740 Fig , EL2ER Ni-MOF HUBRARHTERESR & 1 22 %, DAL, AC
Firill g IR AR D — Rk BE 05 ke 2 v 2 o FE AR A R o

A01-P38

TR B A AT A 45 8 2 LA A FE AR A L

iy, BRocith, %Emig

RS RS MRRlE S TR iR &RIsEMEIT RN E Rk, L

itk (SnSe) 1EAN—FhEZE M —JIV-VIR IR E - AN EY, BERRIEFRGHRER, 2
ST N T REE M A AR & . SR, 55T SnSe 1E AL Ha 25 3% FO AL R I 72 4508 H AR F 2D .
T e SnSe SRR, BN THEEBEART . A, FATERA—FE R, Pl I B s
T E—— AR R LI A T SnSe KR o SR AT M AT 18] 37309 6miny 10min AT 15min &% 1
SAORFEIRIRER (O BIFRIEN S-1. S-2 F1 S-3) o« XRD 43#ra&mH, BEFE IN#EAIEEK:, SnSe & R M
SEInTE A Hor, B S-3 BA SR 1) b HL A AT 22 PE RE (5 mV/s I 24 533.33 F/g, 100 mV/s s 24 282.67 Flg),
PAS SR AR B Mo BRI, FRATTVCN RO S B & & i SnSe FEARA BRI G 18 1 1%

A01-P39

R PRt A B 0 A - AR R T R O T e B RATE:
X5, Wl BBL AE

[ B BHA AR R AR B 2 5 TR B

PR LA AR AR P AR VRS T T CSEN B S A S A M R B A rh AR LR T T ) — B R P 2
FC 3= ] G 4H 2 HLARR 20 T £ B RCOOL, ROLi. ROCOOLi. Li,COs. LiF. LiPF,0,% . SEI i
TR R E RBURE R PR, RS RfE A s A i T A, HOu e 7 ik A5 R 4
e TEINA A (P67 Ar s AL AR RO IIRE M . TS BRRE 25 7% SEI IEERAE 5, A SCLAAiA
S, PL 1.2 M LiPFs EC:EMC 3:7 (vol%) Jy AR, 46 A SR /480 it . R Ak 2 B BT BT 7 47 58
FEH OO R AR BT, RIS, SRADES S (TEM) MG S (STEM) X5 I G A
S|RMAEIBAT 0T, iR, AR SEI B EZRAAE T RN, REEH 100005 %
70%, XTEEELALZ) 0.1V BITERL. Hm AT SEI JEREL N 10~20 nm. X ST 2 B R ik FZL A1 3 iR
i, HEEM 5 EE & ROCOOLI. LiCOs Al LiF =FhZ .

A01-P40

2 R & IEARARL B il % B S B AR v BT 5T

AL RHAEZ, EERE

PUNIRS: Ao b SARBY 0 TR X5 RS TR SE a6 =

fEiE 2o — AR R b, BB B SRR R B RE B R, HAE N E R R AR 55T
HALR., MEMRARFEREER . RE, RO 7 -G BRI . AL Rt
FERVE — A R G FTRENE, SR AE SEPR I Fe OB IR b KA de, BRI B3, A1 -
it FEL S S IR Y R ML AR T I EOR RO BkR. AEE, FRATEN 2 a2 M se vt . 2RI
FEBFE N RE , R B E B IR DL AR S & 5 TS S BRI R A IR k. il
2 A TN T B 5T T 2 A BRI S R E R . 3E—20, K G IEARRDRL A B - v, B
HALEPERE . FERHRAT NS SRR RS E & IERM LR A S B8R BE N Z RN N E
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RORs X B SRR IERBEARL, IERIL RAFI) T AVERT AR RE ;s 2 FIR R & AR} A #H -t i it
HARGEMIA R B E K G 3R A . 120 98 AT e Hofth — 7 s it A 3R 1 e ik e $ 107
PANERRAE S, i ACRE-B R, U PR PR T R R ML A IR R B — 5 BB A

A01-P41
ZILBkIFe304 IR 485 T it AR AR ] & 50 5T
BT 22, AN V2, ERT V23, g b2

1. R TR

2. VARG Y7 SRS B R G137 H O

3. R E DIRE S SRR E A st =

SR — i 5 A i L 97 22 SRS 5 PO J SR PR FA AR B ) 2% 22 LB/ DY S AL =8k (Meso-C/Fes04) K ET 4k
T itk RS 1 i S A R o A LI DA B D 2R PR M 5k A TR Y TR VR i T EL R TR VR
Gi 2T YR . Meso-C/FesO, 2K A 4E L B2 AL IS5 AU AT (TS . Meso-ClFesOq 49K 14k 1 EL AR T
BURIALAR RS 31y 303.2 mPlg, FLIARN 0.317 cm®/g W15 C/Fe304. £ fL-ClFe;04 4K AT 4t ML /E RV
29 100mA/g I HJ4A TR EE A & ik 1380mAh/g, fE¥E 100 KJn, A8 7€ HEA Y 641mAh/g. X Fl IR
MORERIL I AL R AR 2k fe, 72 R BN 5AIg I, ATl e A B 4555 /£ 334mAh/g. Meso-C/Fe;0, It
75 (K AL A R R R T HOMRF I 450, — B0 LER AR LA M A LTI NS4 T 58 2 Ivd 1k
frsl, AEFLT LML HBER, Z0rh T AR,

A01-P42
Fe 2% Pr1.3Sr0.7Ni0.7Cu0.304+5 &S EA R HIH] & SRR 7
X%, ks, Fib

FAE TR AR 2 5 TR B

HA KoNiF, SHIRAEF- LTS REEEMY (ABOy) RIEA R M EMLEIERE. S b
JEAA I JFAEAIETESE, TR0 B AN IT-SOFC B L& T TH A RAFIIMN AT R BAR KoNiF, B4
FIRE A SEM R R A s g fae v, (A58 MBI, FOBE A E VIR EUC. PR, midxs
A. B MrHATEEALTE, 4R B RIS 28 Ga® A, T DA N HL 4 by b AR A M ] B AR, A
MemAE AR . A LLLEA KoNiF, 251, RGBS E M PrygSro7Nio7Cuo 3O MBI AZEME, 221K
fE Ni fiiB2mth s Fe™, DB RmIBEER, DRGSR I R IE B MR . Seierp,
A ZIR-THIRERVE (GNP) il % BT SR, 22 0BU6e Jo 315 Pry 3Sro7Nio 7yFe,Cug304+5 (y=0. 0.025. 0.05. 0.1)
Wi, SEGIRIE . besh 513 BIRESS RFE S o XRD 73 M7 3 W BT i3 loe 45 AR 7E 50 #10 B A 5 — 1 U 77 AH 245
K ahkg, HMEBREIM, f5tn /M Emes, XUl Fe™ B N kg . @i EDS RERE i K
WL, FEMPITER B SERARTE, R ZMR A B P Fee M. R, 84 R i 20 R R B ok
TEHEAENAS, $A7E 95% LA b JE B FEEE SR T2, KIL PrysSro7Nig.7.yCUo 3Fe 0250445 4
BRI SR, £ 573K-1223K SN, i SRERIE 260S-cm™, AFE#E Fe &M, HERAE
R B . ASSZIG A ) AE IR BN T ANE Fe SEEARFENRE FRBEER, 450KV, PHIRE
THiEnE AU R IZFWIIN, H45 5 y=0.05 I, EHE E s, 950°CF (J& 0.5mm, air/He) & 4U# % Jy 12umol
min‘tem? , JARBII 2~3 i,

A01-P43

&R HBHMEN RIS CHA AL EBER M- B RAA
YL, kI fTE

P24 R
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B ST B R EAL IR it (MS-SOFC) J2& —Fi A A T4 4t & Je M e PR A SCH (g AL IRRL et , AL
A IANCHE, MR, PUANEMELFSEM A, SOFC 1] CH, J5Ar 42 4 i SO AR TR B & RAFHOMEAL
BEEAPURBRMERE . AR BT (NI-TIO)) S& @3k (Ni-Fe) M&E, FEmiiRismms
o, SRE A S M ARV I HTA R ME OB AR A . LA NIO I FepOg N JERL, SR FH AT 4E- 22 X Ef1 I -3 e 285
T 2% Ni-Fe & SCH AR, 8IS BE R =M% Ni-Fe & &8 R RIMEHE
Ni-TiO, B 5k fECILAL b, 25 S HARHITT S, I Ni-TiO, F s AR FLAF ] XL PR HLEE, #R5T
Ni-Fe & & SCIE B AR Z A, WIM & IR SCHAR R FIESHXS CH, BRI RERT MS-SOFC L2 A
SE RIS RS o BT FUK 3R TR EUREHE) MS-SOFC FHBRAA R ZH BN GO 45 #4 B T $ A1 S 36 AR AR 45

A01-P44

Sep/CNT/S@PANI & & IEARAM B i) 2 5 HAEERAR ra b A A 2
RERL WEket oWt B uhiia®

1. WAELRS: MELRLES THRR2ERE AR K 38 R 4 H S S =
2. IR RGER R R R F AR 2 0 E A e =

PARSRIF IR A (Sep)  BRANKE (CNT) AL G AR (S) N R, SR B2 I8 Al il % 1 Sep/CNT/S 45k},
LB E AR AR AT R L (PAND LT, 15 Sep/CNT/S@PANI 1 9 #R A HL b IE R A KL i
A BA B Z LU BRI LR TR, ReBsVE v ik ffogkin, Bigia s &0 Si-0 Sx 2 mikf
W, AR THH“FE RN S —J7 1, CNT Al PANI 7] DL ARk S,  H PANI A8 2% i
HAFWAER, MW Sep/CNT/S@PANI & &+ R IR 5 M Ak 22 e pg . SCI R 25 R B oR
Sep/CNT/S@PANI E &+ EHE 0.5 C (1 C=1675 mAh/g) 5% F, VU LA &L 1480 mAh/g, 1EFF
300 X JE, ZEANAILRFFTE 950.6 mAh/g, FEABRICRIE 85%LL b 7E 2 C 5% T, B SN 1195
mAh/g, {3 500 K5 25 & AR FETE 500 mAh/g 47, FEASRCRARFRTE 86% LA L, I BT (1 78 O AEFR
PERE

A01-P45
SR KA K SOFC Mk R} : A2FeMoO6 (A=Ca, Sr, Ba)
o, BV

Er R MR R 5 TR 2B

THiE WY, mAE AR 2 E AR A NRB I B AR T . A AL R KL Lt (SOFC)
MR IMRIR A E . AR B A S TR TIRA 2R (MIEC) AjFeMoOs (AFMO, A =Ca,
Sr, Ba)fE A RS ALY FE It IR RS A B A A8 A% ALl I VA BB I VA il 45 BT s AFMO B4 KL,
22 LI, AFMO 78 HHia B A S8 A P oRE it ri AR R FEAR AR, R I AL R v RE « FEBHB AT,
JRE SFMO R H AR VEIFT R e S 8T8, HEAMR RSB DR R S A ENE, BFMO Al SFMO
TE BH AR ™ 5 3R 35% op 35 7R AR G B AR R E 1« AFMO FHR PERERE S (Ca< Ba <sr< span="">) [{J )il ¥ 1] B,
X FEBEHR TR SR MBI RS SR . ME I S S &M, BEA R4k FE
PN, AHAT DL S PR FE b e F A . AE IR A AR R R I R A . AFMO T B I LT
ABTHSRMES TBERT, &AM SRR .

A01-P46

ETSMUTRIEAL R A4 & PEDOT-MnO2 4% A 2% Bk
M, RS, W, A8EE

IEECR A B

HREIR SR — B AR KRR TR AL, R A S R R A DA L . K HIE A7 iy AR (4 78 T i
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RIMZR 2RV (ERERERE, B — AR =N WHEMEL. SHFIARESE R, H2 5 HB A
KR sy M B 2 FLRIR T, T HARE A orik A =, MRS 7 iR g . RIS s —Fhosr
T fEA AR A - 2 — MR IR R T 56, BRI R TR B G Re A &, PRAC T ORI T
il & 1k
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&R FEARFI i, BRI B FAL RN /N R B B N SRR ™ =,k DA B - A i
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HA G2 LU M SR BT AL AL 3], B RAT 10 2 FURR AT AR L R TR 1A 1800 mP g™t %07 Tk
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Electrospun metal oxide-graphene oxide-carbon nanofiber mats as negative electrodes for large-scale
electrochemical energy storage

Bi Fu*, Junxi Yu', Shuhong Xie®, Jiangyu Li*?

1. Shenzhen Key Laboratory of Nanobiomechanics, Shenzhen Institutes of Advanced Technology, Chinese
Academy of Sciences, Shenzhen 518055, China

2. Department of Mechanical Engineering, University of Washington, Seattle, WA 98195-2600, USA

Purpose: Sodium-ion battery (SIB) is one of the most promising candidates to replace lithium-ion battery
(LIB) for large-scale electrochemical energy storage, because of their similar electrochemical properties, and the
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natural abundance of sodium raw material. Until now, metal oxides (MOs) have been demonstrated superior
electrochemical performance as anode material for LIB. However, the relatively large size of sodium ion leads to
the pulverization of electrode and a few of nano-scale precipitate during electrochemical redox, resulting specific
capacity fade and limited redox electrochemical activity in SIBs. Moreover, their low electric conductivity limit
the electron and ion transport properties. Based on this, search for the appropriate nanostructure that can
accommodate structure change during the insertion and extraction of sodium ions is facing great challenges. In
this study, we propose to design advanced graphene oxides-carbon nanofiber (GO-CNF) mat to improve the
electric conductivity of metal oxide and prevent the pulverization of GO-CNF mat.

Method: Electrospun NFs with diameters ranging from the nanoscale to the microscale are widely used as
anode material for electrochemistry energy storage, because of the unique physical and chemical properties
originated from their one-dimensional nanostructure. In this study, we use hummer’s method to synthesis GO
aqueous solution. Then, MO-GO-CNF mat was obtained by carbonizing electrospun MO-GO composite precursor
NF mat. The cyclic voltammetry (CV) and galvanostatic charge/discharge tests were performed to investigate
electrochemistry sodium storage properties.

Results: MO-GO-CNF mats were synthesized through a sol-gel electrospinning and subsequent
carbonization process. This kind of flexible fiber mat can be directly used as negative electrode for SIBs without
current collector. We also prospect that MO-GO-CNF mat should exhibit high specific capacity with excellent
cycling stability.

Discussion: The ultralong and continuous MO-GO-CNF mats are composed of tiny MO particles with a
three-dimensional network structure, which could improve the electric conductivity and prevent the pulverization
of MO. The electrospun MOs-GO-CNF mats deliver superior electrochemical performance, making them enable a
viable and low-cost SIB for upcoming power and energy conversion and storage electrochemical system.
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Performance of Al-0.11n-0.1Ga-0.1Sn-3.0Pb as anode for Al-air battery in KOH solutions
Qiong Yu

Hh ] S 2RI A R T 0 B

In this research, metal-air battery based on Al, Al-0.1In-0.1Ga, Al-0.1In-0.1Ga-0.1Sn, Al-0.1In-0.1Ga-3.0Pb,
Al-0.1In-0.1Ga-0.1Sn-3.0Pb (wt%) is prepared and the battery performance is investigated by constant current
discharge test in 4mol /L KOH solutions. The characteristics of the anodes after discharge are investigated by
scanning electron microscopy (SEM) and self-corrosion rate measurement. The results show that
Al-0.1In-0.1Ga-0.1Sn-3.0Pb has higher electrochemical performance and lower self-corrosion rate. Using
Al-0.1In-0.1Ga-0.1Sn-3.0Pb as anode could improve the performance of Al-air battery, and solve the problem of
severe self-corrosion and passivation.
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High power supercapacitors based on hierarchically porous sheet-like nanocarbons with ionic liquid
electrolytes

Hai Su, Haitao Zhang, Weiging Yang*

Supercapacitors with ionic liquid (IL) electrolytes can reach high work voltage and accompanied high energy
density, which are the critical parameters for supercapacitors’ rapid development. However, supercapacitors with
IL electrolytes usually suffer from low power density due to low conductivity, large ionic size and high viscosity
of the electrolytes. Herein we reported hierarchically porous sheet-like nanocarbons (HPSNCs) prepared by direct
activation of graphene oxide and polytetrafluoroethylene (PTFE) polymer are promising electrode materials for
high power supercapacitors with also high energy density. During the activation process, the PTFE particles as a
spacer that can effectively hinder the restack of graphene oxide and simultaneously transformed into sheet-like
nanocarbons at high temperatures.

As a result, the as-prepared samples exhibit highest surface area of 2000 m? g* and largest pore volume of 1.90
cm® g*. Benefit from hierarchically porous structure from micro-to-macro-pores, which largely shorten the
diffusion distance of electrolyte ions, the HPSNC electrodes show a high energy density of 51.7 Wh kg™ at a
power density of 35 kW kg™ in symmetric supercapacitors with IL electrolyte. In addition, the HPSNC-based
supercapacitors also possess an excellent cycling stability with 88% capacitance retention after 5000 cycles.
Unambiguously, this work demonstrated the potential of HPSNCs for high power supercapacitors with high
energy density and application in integrated energy management electronics.
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TE REVR L 3 5 A7 i A b S S8R FH I 48 SMT i S M. Coxygen evolution reaction, OER) H 30712
BRGNS BAAS TR AR AR . Fit, JFFRIRERA. 3R, G+ 8 1 IE 4 m 5 AE R
NT IREE . SR, EATH OSSN B, SCE A ERE I TR A — e MBS TR T, iR
M) T AL R R AR . K DISK IRIT 9 32 BH 4 8 PH 55 =2 (A0 R S A SR PR AL A, AT B 28 7t e X b
PEREF= A . BRI, AR TAE B FE i I 42 f A 700 b B 28 P R b9 45 21 BG B PR A itk e, AT
VI B B 5 - T 30 e 0 B 25 1) PR 5 ) DBk S i A P R B e 0 1) o5 (e A M R T IR, BT 9 v 8K
AT A R B A LM BT IR A2

K TAELL CoO Gk Ay aigta, it BRI A1 BRI R S B4 51 CoO01Sx ZFLANKME, I
W T HAR R AT A PR RE . JEIT TEM SE40AE S5 M RAE T B DA SAH S IR T B 4 Rt — 2B oy i R
T S 54X R i IR HL 450 B0 U B BRI W B RE D A5, BRI BH S 484X CoO AL SN HE (R HE 1
FH T A ZEALH -

R REY, ERFFEIIAEA KA SCERIRTIR T, Ebr R G R S B ErIE 2 £
IS RN, Ak S B AR EAE AR T4l CoO Mt inid AL/ 60 mV iy, B 1 RN
R BRI

JEid TEM. HADDF. XPS S&4WIAH S5 #FRAE T B LA R B BELTH L 25 EARIE T S BB 4R U T4 &
TRIME BT, ATEEE 7 HR &S T R AR ae 71, 8B RAE BAL, S m ) S ik,
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FER T AL SN 75 3R B H K AR TARRAIE 1 B 73 CoO fiEfk OER S M HISZ LI Bk,
Ao I < R A SR AR AL TR (0 SR BRI 1 s M EAR S

A01-PO04
K MnO2/BRE -SRI & R B % A R E AE
ZREH, Z=uh, W, RIE. MR

FigE = TR

B R A A TR B & AN RS KSR A, IR Tl 2187 25 TR 25 ey ity 1 U8 1)
AR, HRIH RIFFAERE . A EmIEA—MNAH TR AR ESREMY, T
JUL AR XPERERTCIS S AR M m SRR S B TR RO . AR, AL ERIE N R A AR
LR AA BRI E PR 75 iy R LG LR B ANERAR, TR ROBT IR A A BRI R RSk I 34

KKK MnO, 58 A BIF(GO) . BB BR AT 4 = M AR AT 5 &, FER Tl & = -S4
BHEAT SEM. XRD. FTIR AT A s o8 AL PERE N, X ZUR A B M EHMA RiEAT . &5
BRI FEE NapSO, HLAR T, HLAZEE )y 100mA/g I, MO /BRI 5 2 HbR 8 2% s 2 e PE
B, R IA R 247F/g; 7E KOH B M FO ARV 0B 2 R 25 48 LU LS Dy 289.6F/g,  EL AR £ 1) Na,pSO4 L
Rt s 17.2%, 7ERIREE 6M KOH &, Lhr 28k 3 T 335.0F/g, H B AR IAERE

A01-PO05
Li4Ti5012 St st Bl AR ik il 2 S 3L i AL AR REBTE 5
ki, HRARES, KFHTT, BRI, KE

WAEIR G Tk Be

LigTisO, 47t Jo4 160 AR 351 46 52 B FE RV G T 60 B . A SC 2 B9 S MBI B B e 1 %
LigTisOnp SRR 45 BA B LA 2 R O

S I A8 S0 5T 45 L 6 SR R S 4 o SIS LT AM . SEM I XRD 25 Bt B 3.
SH R AL R S HEAT T A, I 16 97 76 O S AR P B T 3L el (L2 RE AT 1 04T

iR, WBHRILRE 800°C, JBSHTIE] 10h T LA 4 tHYEAE BLAFI LigTisOr SOBCRIRL. 14ty
LigTisOu BER B BRI M R A LA, 2004 145mANg. 75 1-2.5V & FHHT ROk, vkt
7E.0.2C 1 0.5C A fF MAEH 20 YU, £ 165mAng il 155mAN/g, B L fE R

A01-PO06

B AR TR T A AR AR i BE AR BE TR
EFFE, BRAAE

RS

ACHIF 25°C 15°C. 10°CHITAY (NaySO410H,0) FEAHARfif e R ALK, FINAS[E & B i fE e £ .
FIR B R IEAAE R, SR DL BRI A7, )% 5 SRR M Re AR, BTEMAE 2 2 10 .
AR PR B R A SRR AE . R AR DL R Z AR R B A AN 5 RS R A
TARARRIE A B M. SRR R LIS BT RAE 0T, IR AS [RDRE AR 7765 AN [ FE 22305 P fiy
BEATRIARYZ . SHE. B TR BRI .

A01-PO07
DU A E46 AICuFe & &K1 BEIIARE 5
Zh LN, AhEE

R TR
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MR T BRI S, Al B EE S mEsE. HE G EREZE. AREP 1 AlCuFe =T&
SRR R . RN G &M T, DLAiE N 99.9% 1) AlCu,Fe #r R AEIEM KL, 14 T
AlgsCupzsFerns Tré. It X STEATH, FHAES 5 & MR VAR FT 1 A [5]3R5 2N 3R I 18] 1 e
SR KGO S M A AH AL B 520 . XRD S5 5R WoR, FAE W EE IS (Al ()38 0, 5 AH A8 58, 7E 75h
e HIUHTAH, BN R ILRE & BREE (AT, A SRR, A& ARV REMERTS . KA RIBRE A 1) &
S N TR B U, SR HI AR — R T2 Ja 2 a0 58P et %) 70 T30 HE K TR 1 BT LA 3 2V,
AlgsCuys sFeqp s & 4= I fifi B BE AU

A01-PO08

ARFETRBR PEDOT KHEBENASTIFEERE
HHT, DEtE, arhigk

AT R A R 2 5 TRE AR

TR T TR I AR ) Metal-free S AR . SR #GE JFVEAE 200°C il & T A sa ki
T (GQDs) . WHFt T R T M 4R 3.4- 4.4 —AMwy (PEDOT) A HiH%, it CV. RDE. EIS. SECM
N CA AN ORR AL TE M S fa e tEEAT IR . 45 RK . BT B 2% 5 U/ A0 Ji I Fi it 2 15 iH
SR Gl K-L AR AR, 7E-0.6V AL NI H Al 2.66 MG INE] 1 3.57, Lk 4 T IEL
R TG EIS 45 R B R A AR A R BE B 2N, SEAEFIT ORR MiEAT; CA MRS, Kii
BS540 Ja As e L BE A ey, ELRIR VR fsoe e, @i DL B4 RaT DL B & 7 sii3 44 PEDOT
AR ORR HIMEIEE B E & .

A01-PO09

BEEE MIL-53 1ERTIRY & B A Eil BB B A4 B & |9k Bkt
wkEEEe o mE xpEc, A

1. HE R K B AT T

2. HEBEERT K

3. REH T K%

Hi): HIBEEE MOF {ERTIKYIS BIE B & A0, FHORFUA [RIEEER Lo 5] 1) 7= i A0 T A e 1k
e, LA R P g e ) 4R

J7iks DAREEESE NG B B — 4 )8 MIL-53 g5kt 5Lat, DADUFM) B )& (Co/Mn 43504 2. 1.
0.5 1 0.25) [FINf#NFHFEL M &8, & 1 DOMPAS [F <5 )@ Luil () MOF, & iikle, 193 1 X MY
FhER E A GUOR TR . 2 S5 K DU TR S A A Do P AR 1Bk 25 R T B0 S0 i S B, 0 A A v 1
FaE

g5 JWid XRD. SEM. EDX. ICP-OES. FTIR J7¥Z#fE T R SRYI MIL-53 45 F R4 B I8 4 b o«
SEM. TEM &5 R R W Beets 2 UM AL MAH IS 9 TLH 40K IR XRD. ICP-OES fffiig | YR
[RIAH: XPS 45 SLEBH % E A b S FIAR A +2., +3 A LA s S0 B BRI 5 DU Fh S8 A 0 (1 L R T AR A 19-30
m?g. XA, &R IR I ZE EOR Co/Mn y 2: 1 #HRHKAEALY) (MnCo,0,) B T E I
AL IS E, i s R AL ABIRZ 37 mV, HARIRY #OER & E Tk f5%. L MnCo,0,
NARERES, BRI 0.4-0.9 V JEE N B FHEBECN 3.8-3.9, BN N—THE il fE. ah, "N
3000 & Ji5 (1% Ak ith 25 B 7m FE e i FELA LU IR R 2 26 mV, LB = B — 2 i Ae e 1

ghit: DL RS R UTA MOF fERTIKY) & B A — e Ak i i M E A SRS g —MiT 2
BRTTIE

A01-PO10
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MXene-TiO2 #5% NaAlHA WSS 88 L
X F A, TR, RIEK
TR EE TR

R EEHGEA T - 4E MXene-TiO, #8E, MR T NaAIH, + x wit% MXene-TiO, [t A ke, 455
KU, BMEERIMEABIN, & ROVIGEREEERES EIEH N, HPam 10 wt% MXene-TiO; (1)
NaAlH, B A St EPERE, HAE 100°CHF 100 min HIE A& 7% 3.25 wt.%, 140°CHI7E 100 min
R AT B i KA A & 4.89 wt.%, [FIR HEARAFMERTEME, 5 ANMBE LB RN 10 wt%
MXene-TiO, f] NaAIH, A PEAE B AL T 0 MXene. A-TiO,. R-TiO,. TiOs. TiO. TiC HIfEEIERE,
X R MXene-TiO, BA T4 FIMALROR, X EEZ T2 0800 Tic A TiH, B FREH .

A01-PO11

R BRAAR 1 JR 7 e EL ST GOK A BRI 5 TR B3 B Bt T
¥, sk, XA B

R

FK: WFFTAR AR 5 T R mh il B4 S5 IC BE X PR A RDREAR AT SIS0 o 1 18 S SEE 731 )5
THC EERT KA RPRAR AN G5 K B TR EERE R o F4i Hh 1) 2 AN TR RUT AR KA R R 42 75 5 o
Jrik: UL BiFeOs KM R % A2, FE SRR IR T JOo BT @R M, HE A 83 ORI
AR PRRTRIAE A, AT HSE PR e b S B A R I EE R 22 5 . RETTE K WA S K BiFeOs 4
KPR BTGB 16 45 AT AL .

GhL R TR TR I, fEHRE BiFeOs GUKA R /IR . w5 L F THIAR (5 fE A0 v A
R P45 R, 3 Fey Bi JEFRCHL SHEAETE YK BiFeOs ARMIFLLL (Fe: Bi=1:1) A —H. JRTHkE
A BN S RIFIRHARE 1) #% BiFeOs ZURMBIN 2 BRI IH o 385 e thdt — IR IE 1 &g bex
Jiriil 4% BiFeOs GHK AR S AN AL (520 o

2t A EAASIRIOUE, R T A ATAUORFORMIE FE U b 2 R SR A I A A R
SEAF MRRE T GURRD R S R HoRLAR I A ZAH B A8 0 B A

A01-PO12
=435 Koch T4 1) FeBiO3 @Kkl 4 Kot B EmT 5F
ikfE, XIEH, S, iR

TR

HEJ: SRAKBGES FeBiOs 229K B, TEEAREIR 1S58 51 N A BUREIR R T 45 14 1 40 K
Wi, B AR

Jrik: B Bi(NOs). FeClia TR B 17K, L NaOH RNUIEHR], H/AKPGEER T BiFeOs giKarJy
PURIGKER, A X BFERATH e oAl S BT RS i B B W SR Lo ISR s Al WL FE 11 &
FOAT WA SR s H Ak S TR sl L F B 4

S5 WHILEE AR W], NaOH IKJE E 250 BiFeOs YUK RHRTEIN, e SLih B AN S 82 I 8] 52 1 4 K A4
BHRZE . AT 2, 1530 7RSI BAG 5w 5 B (1) BiFeOs KL T RFNGIKER . X S AT i 45
FAUESEHONIEAZ 2540 1) BiFeOso FHH AR ANIE S A SR B, KPR RSP EROKR =4, BNk R I
H =435 Koch 4544, 583850 T A RHI/NR SR8 RANAT LIRSS 45 RN, 2K RHE AT o6 IX
ARG, HARN 2.2~2.7 eV SRS K, 7B H A WOt RS~ , BiFeO; 4K 7k
(G FLIRE 3 B 50 mA/em? Rl 40 mA/cm?, BiFeOs 48K ERIKIE FLIFI 25 B 42 5 53 mA/cm?® Rl 45
mA/em?, Hobk B T R ARG TS T 45 K4 (1 BiFeOs 40K i -
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G50 KRR PRI 25 ) 740k BiFeOs GUKSLITINMIGNKER, FURPBR R T S5 1 0 1 LE R i
SRl R AR BRI . 53 M & T AN SRIS A PRI AL, FESBAEAL . SR i R S s AT
NI E

A01-PO13

TKFEA B Bi2Fe409 FKAE K It AR R 7T
XIEH, D, 5K

HRRF

FIR: SR K2 % BioFesOo 4K R, T 78 1t F i e i 1k

J7i%: UL Bi(NOg) M FeCls N RE, NaOH AUTHETR], HKBGEE T BiFesOo KA. H X S 4T
ST E AR R R ANE S B SR LU TS SR A T L B 0 mT LR AR SR SRR 5
FL A 27 A Sl ) O LR 4R

i WSS AR, NaOH WREE. S LA IS [A] 42 35 52 BiFesOg KA RIS . 2244k
T2, 132 T TESHNE BiFesO9 PIKAE . X SFERATH 45 BAF SLIH A IEAZ 5 1) BigFeaOqo 14 HL B AIZ
SEHBEMEER I, GO RSHE L RCK A AT o R4 AT R WCE 45 R BRI IRAETE v] W% XA B4l
HARR N 2.1 eVe JEHMNRSE R, R EHYCRI ] WOCHIIRS T, BiFesOg 44 KA I HL It 25 FE 43
oA 56 mA/cm® Rl 45 mA/em?,  HRT I R I R v T CLARGE ) PR R 7 S B 1Y BioFeqO 41K i -

it RHKIERR I H T 4 BiFe,O 4K, XA KA BRIt B 16 i re 4, 72K FHfE
Mt FRR . AR K S5 7 TH A 75 NIRRT 5

A01-PO14

i BIH/Sn02 B A FHRHE R T it -h IS
il

JRAHR R T K2

FeG e 1 R AP LR A AE A R SERREU AR AR, A EREA SR, ™ HE AR RS 1 HLt
Bk ALEIFR M RAR AERE R RN BAT U0 R AR BE A A AR LA AL XA RIAT Ml ) 7
Ko M7 84H/ISn0; BE MK B4 s IEAERERT =y 5 R VERESFIL /L, RN AT 2N 51 R 5571
AUERYLAR, 12 AR RS 1 Lt ) doe e AR o AN S 32 IR JRU 5 A 880/ SnO, A ML, XL
WEFC A5 o [FIFE 100 IRAE 5, A1 SR 4f/SnO, B A MR L 75 B v T 247 S8 A SnO, HUAR R 75 5
FERHRUE LN, EMESMEMRRABSRER IR, XU 806/ SnO, &M EHEX P I B4
JEBLH A B AL A PR RE,  FEAE RN R A AR FU R AR N, L Ao BN o

A01-PO15

T8k A2B7 BUM HAEE A il AL AT T
Ak, SUDPE, A%
Jbsth e maT e B

ASCAAE Mg ) La-Y-Ni 5 AB; EE GG AT 5, Xt A A Sm 848 Y A1 B il Mn. Al
BT AL, RIREEARFRNR B T T #08#, R XRD. SEM. PCT K HuALZ=PERENINA 752,
W TC R B IR B T ZEX 2R R & S ARG S MEREROREMA R, DUIIF A — R PE e L IR BRAS (Y
AB; BURE R L & .

LA @7 LaYoNigs Akt A T XA R A TERE R . OFFC AL, AR LR
FAM R R AR A G A ARV RE B R R RS AL SR RE, PRARAM R ST B 1, N

B
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KRBT T PR BRI (R (50, 7E 1223K PAbFHE B R KA FRIN ], &4 EAH CeoNiy
ARSI, W& ErIES e a — e seE, A mERATRE, AR 24H, 25 1223K
FHAEEE 24 /N JE IR LaY,NigsMngsAlys &4, i A ®IAH] 377 mAhg™, HRDggo i5 % 84.7%, 100 J& )5
7S RFFF N 93.65%.

A01-PO16

High performance and durability of graphene-layered double hydroxide composite supported Pt catalyst
for DMFCs

Leilei Lu

Xian University of Technology

Graphene is a kind of planar thin film material. It is a typical two-dimensional material with excellent
conductivity, mechanical performance and stability. Graphene has a large specific surface area, leading to a better
dispersion of catalyst particles. Therefore, it is an outstanding support for fuel cell catalysts. Layered double
hydroxides (LDHs) are lamellar crystals with positively charged brucite-like host layers and weakly bound anions
to compensate the charge. The transition metal ions and the hydroxyl group of LDHs are supposed to be beneficial
for the catalytic activity and anti-poisoning ability of electrocatalysts. Therefore, coupling a single layer of LDHs
with a single layer of graphene sheet can be a promising candidate as fuel cell catalyst support. At present, the
research on the composite of LDH and graphene is still in its infancy, thus study on the preparation and
performance of the composite is of great importance.

In this work, graphite oxide (GO) and LDHs were synthesized by modified Hummers’ method and precipitation
method, respectively, Graphene-layered double hydroxide composite (rGO-LDH) was obtained by self-assembly
method. Pt/rGO-LDH catalysts were prepared with ethylene glycol reduction method. The as-prepared supports
and catalysts were characterized by XRD, FTIR and TEM analysis. The catalytic performances of catalysts were
studied by electrochemical measurements. It is found that the catalyst with a rGO-LDH ratio of 2:1 presents the
highest electrocatalytic activity for methanol in alkaline system, which is much higher than that of Pt/rGO
catalysts prepared under the same conditions. Meanwhile, the I¢/lz value of Pt/rGO-LDH was 4.434,
demonstrating a great anti-poisoning ability. Moreover, chronoamperometry curves showed a much higher current
density of the Pt/rGO-LDH catalyst, indicating improved stability for methanol electrooxidation. This study put
forward a new kind of catalyst support with high co-catalytic activity and stability for fuel cells.

A01-PO17
LIBH4@OMC 4k &1k} & & H Ak Stk fe
TFRmE, EL? R, D%
1K SRR E X S SRR

2. MRS AEEE TR

AHIFFT H A58 i g K BRI J7 7255280 LiBH, Bk R ~F 4Kk, 193] —Ff LiBH,@OMC CF &/ FLER)
YUKREEMEL, H4EE LiBH, MiEEMERE .

AR KIT-6 41 AR , 383 AR & il 175145 3 7 85y 7 CMK-8, F LA 7> F IR/ E N ak ik,
i N A RSZEL LiBH, fEA A BAEH, 193] LIBH,@OMC E &KL, SEBL T LiBH, BURL R 4K AL i
Hbro

T DSC MR A AR N AL RE, 540 LiBH, iU M (I3ELRE (189 kd/mol) #HEL, FRITS i%
TLREI/N A 141 kImol. GKPRIRE LiBH, 3 /124 Mt RE R 15 2 I R4 &, SEOb T 7R BUIRIREE T 1 PRdE
%, 350 C~, 7£3000s N, LiBH,@OMC [ KA EIEE] 1 2.4 wt.%, T [FE55564F T 46 LiBH, N 1.0
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wt.%; ItA, LiBH, A fIRE I REAS 2 T — 2R I$E . 400 CF, 7£3000s i, LiBHs@OMC [¥]
KA EILR] T 4.2 wt.%, M4l LiBHy /N T 1.0 wt.%.

BAR, 8 OMC X} LiBH, 40KRIRE, MRMIRRERSI% . B i #1521 1 B R .
K FEER AT LI LiBH, 99K Ak, E SRR FLIE A BAE I OGE T # BHE i S RE .

A01-PO18
ARWEE R TTIEE RN A 895 B SRR IR IR AL K BTN
LMHHN L, B, EAE

1 PR

2. VURIACIE KA

AR Hummer's BG4 EA0 A BIE (GO, FAI I AL A7 B 475 i BRI K2 e 2 18] ) mo-me
HE B A I ) 2% B AT BB I S SR A R . ] 6 FRIE 57V (HI, HpSO04, HI+H,SO,, NaOH, NoH,
J NaBHq i&J5) X8k A 220 B SR M M BT IR R, HBOR )5 i A A B IA . (RGO)
IS EER ) se st . IR JERERE . W SR iR, S5 A SIS AR 2 2o WA, AF 98 838 S5 7 V5 i /S
FIf RGO H XM EAE AL A AT AR . 25 R I 538 J5 1A vl i R A A A 880 1 S 3 e e
JERP L. o HIE BRI RGO [ SC# M A RI I 25 ) (R FE e 8, L Sz vy T Hofh 7 & I8 SR 1) RGO
&, 353 2227435 S m™. H,S0, /2 NaOH T 5 ¥ RGO [ 3¢ it 45 i NoH, A2 NaBH, B J5 1) RGO
H PR T30 U R A S N R RN ZU T AN RECRFF RGO H S # i I e B IR 4 My, ANRET 2 5 2RI 70
HOR . B ENNR, 53] HI+H,S0, 8 JE 1 RGO A Sz 3 e M il BA e (i vk, R XPS Wi,
F B HI+H,S0, 38 J5 1) RGO H S04 3 M IR (1380 JF R P52 5 i, (R MG AR e R4S SRR B, HI B JR ) RGO
H SR A B A vERe . DRI, RO AR R, F S R M K AR R T
TR AL 22 I RE RS20, [ RGO 2 #8447 N B — 5

A01-PO19
MnO2/ 4 BJf AL 61 4 S FLAE 2 2 S ri it o ) L
W, e
FHS K

H: ASCTAEMEZH R FHREE MR, AR SR NS AL, ik, $m
PR A A IR S S, T it b 8 B BE R RO 5 Mk B AR A Fa e ME 45

Jiid: B KIEA BT APKRER TS MnO2/47 S8 A AL IR L, BRI T /KL R BLTEE 1)
) JEURMAL b A5 5 DA R FAA BRI B o (AL AR R i), 3883 2 1k AR 2 RS AE 1 R A 7 R i AL
i T AT I A 2 A

b 5L B AR R AR R AR 11 B R LU 101 31 5:2 DA A7 B85 14 52 B A Smg $8in% 100mg 113t FE
MnO2/ 43 S I S5 MR 3R LT3 32 B2, (B LLRMAUVR B SR A B, S elfERIA 5:2
I, MnO2/47 4% (I LR TR A 81.34mP/g, HL5% )y 12.83S/m, LI AL 7 A ME AL PRt K. 24 S804
J5i By 100mg I, MnO2/47 847 1 b R A ik 130.04m%g, HL 5% 46.70S/m, 1fi HLLIS MnO2/ 4 47
A P f i, 25 S AR AR AL B/

Zhit: MnO2/F S M fE NS S I S AR, BROS A St AL, SR AL iE P, BE TR B
S IR R RE, MnO2/47 S vT LLAE 98 2 S B IE AR 1A S A R 2 —

A01-PO20

SRR RN B B T SR A S5 A R S AT 9
BAEH, B, VrE
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[ B R A AR K

PR A S AR, AL, IR E SIS SO B B A BT SR — A IR B
AR, AT KRR AR A2 0 1) 7 P 3 M A S ) 3 R S 2 —, RS e T o e o PR AR I — i
M EFEL. SRR NE I (Li-PFSD) B TIEEA RS E TS % (2.12x107S/cm) , BT
$%0.96, (HARWAFTENMORENG, WA T HEMAm, RS STERE.

ARSI PR DA ALY Ceglard BRI -, FE K — 2R (12 fYCKOLI-PFSD, PVDF #1 10%SiO,
RATIRRIL, FRIEREASREE, WM S, SRMIERRRE, @it SEM,XRD,ICP-OES,# & DL K& £1 4k
S MR B I 45 40 UL KA R PP v e, I8 FEAL S B PT, RO, RS vk St ST B
T2 RE

gEREN], EABNEI R B R EA R, EARNE TS RN 1.1x107"S/em, HE TR
#)9 0.86, TEAVS FHASERHH 97 INFIAY IMLITFSI 1:1DOL/DME Hif# ., s bl 0.1C HEATIEHN, 1K
H1 25 59 996mAh/g, 50 XI5 45 B AR HF1E 818mAh/g, AR %K 82.1%, JEH A YEHR7E 85%LA |

AV S AE AR /D B H) Li-PFSD ¥, FLE Ceglard FRGE, BRAR T RAS, $2m T HUPERE, [FREERH
T R B TS N FRATTE B D B BRATI SR R B8 A5 AR R ] AR 2

A01-PO21

B T SR RO 5T
GokE, BN, S

e R

1A REVR A I AT R — E PR BT I, A9 B & 1 s i AR 3 1ok 2 AL SHRm AR
SRR RE— B2 B 1 R M T T A A B R

BEEAT R & S R R IR . BB TR B AR R 2 T S & 3 MR T, A
B R A EMAR AR, ERAEFRBBEETHE RS KEWERABIZIKAN,  H ATk
R BN R R AT IR R A

ARICHEFE T W R S B Rl U R, 600°C BVRAS BB S RO BRIZ T3, HLABRORL 70 AT FE R 25 14
PR, T LA ROBR B BRAURLCE 78 BOL R I AR AK . 76 30 mA g™ B 45 547 671 mAh g™

LB S0 (0 7 e = 4ERORR L, IXRER] S A RME AR PRV B 0 B RIS RE RS A 2R e v A e
{R]Eaas

A01-PO22

Co B4Xt Fel7Dy2 WA WIS Bk PEREAIR Sk BE R
Aok, DRt T OEET

1 FEMRH TR MRREE S TRE b

2. FEMHTRIECRS: TR AR p s s

K E ARSI T VEH % T FerrDy,Coy(x=0.0-0.15) R FIFE M, FEAE 800°C T #HAT#4bFE 100h. F
X TS (XRD) . PR A R 5R T (VSM) AR /3 AT A (PCT) 2R 7 iR 72 T Co B 4%
Feir Dy, (b EIRISEH . WA RE I A MERE I SEm . BT 45 R, B Co B =M N, FerzDy,Cox
(x=0.0-0.15) RFML S IREF ThoNivy 7577 fiiRZ5 1, FerDy,Cox 1b & W it AT A AR S 4L a. b, ¢
SERINE RN, B RN, BIRZLREE ThoNiy AN RS . FerrDy,Cox R EIIELAR
FFETERAENE, BT Co 15 2 A5 2R WA 1R AH EL A FH 3G 5 5 350 T M A RE AL 50 5 (M) BE 6 Co ¥ = 1A 388 o g 386 K,
VORI A 55 B T #E 63.0-85.0Am?/kg 2 I [ Hf s . WA MEREMIIRE B, BkREVE (Y Fer;Dy,Coy (x=0.0,0.05)
WEMER T HBEIWERE S, WEES A 0.14 wt.%, 0.03wt.%, i Co FITRINXT 1%k &4 i &1k
Ref s BRI . A 9K FerrDy,Coy HIRETEBE- S5 WA ML RE 1 N FE R ME IEFE IR NI A
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A01-PO23

BRI e & B & 91K Fe304/C EEYIMEREE T B AR
F1271, ZUAL, i 6, SIEEG SRR, ik

EE R

FesOy BAHB AR R BIHFEE . BAMRER. FB AT S0 a2 WL A TR A S5 A0 SV 77 1
T AR RE, AE AR R I AR P A T AR RS, SR A RN, EI R E
BE. BRT, FRHZI R AT B AR R I ROR RS (PR A& E AR BRE A
PIAN T T KA TT LASR AL 25 0], SRARRAR AR,  [RIB o] CASSINGE AL 2, 400 5 A e B R
B AR AR FUEIK IR 77, B IEAED LS, B v AR m AR S i, Bt BH. (R,
Hl 29K Fes04/C &2 T VBN . AR TAERMBBIRE S RN ITE, DIRYONERIE . H 2R R
Bl BRI, H% 0K Fe,04/C EARTIKY), RJFMIdIkHGE IR 1777, 78 500°C NHEHESA+
W 1 N, JRAERGIK FesOJC AT M. 1%491K Fes0JC EAEWEAIKIRIES, EIRFZN
10~20nm FIGHK FegOy BRI 2 2 B IR 7E 2 FE 2900 80~100nm [N KRS A b o X PRy i 9 K 45 40k 7
ZAK Fes04/C EAWHm M ml 1 b 25 S AU I e M, FLAE 100mAVg I E T, WILR I
¥ Ik 1852mANg, WIIREIS RN 67.3%, 1HLeid 50 PG Ja, nli th & KSR F2 2 7E 1038mAh/g,
PEAR SR IR 2 A2 B TE 99~100% 2 7], 1% E0 4 B BAR T [F) J7 VA £ B 40K FesOq MURE LA K 75 FH Fe3O4 FikiL .

A01-PO24
B SRR S & S I ke R RE
B, EBRH, ZEE52, XI58

AR KA B

HIT L NaCOz APTHEA, LAERER 4Rk Jy Ni®H Mn™ [k I8, FUFIIEITIE 4% AR NifMn B
BEHEMMEEY. iR AR, AENEEY. H XRD. SEM % T-Bok i M FEAH 4 e S o 46
¥, FIH GCD. CV. EIS KK/ i fb Vi ge . @A, TE30. AL IR RO EEdr, #Ri5E
MR A AV S R B A, 0 AL A PR RE R AL AR NI/MIn LU, A5 P T L far 47 Ak P FRLAR A AR
Fhg KM KILAE NIMn 2y 3/1 A ST B A R A LAk 2 M e

A01-PO25

YT B B R R YPR G/ B RIE PR E BB S AR S R s
i, WHETE, 2, Nz, Wi

WA TR

5L G AL, BRRASREA SRR ARG A KIEHTFar i al, BN
IR HE I SRRV A B S B T T 12 9T o

AR S K FGE DL KON A S AT Dh R A ek, 7R ER B & ) e Ak 2ot 108 A AR A
(NFG). A HALZEVIRREIARLE NFG K LT R I 4 5 LR R IG 9K LRI B e s IR 9K &4
£l (PANI/NFG).

FEH H B 5 R B R R K 2R ) BLAR K4 100 nm, K TUAMMCK o ) FRA S0 AR 2233 AE L 3t
FETCH IR E AR G B A REAT TS R B PERE T 7T . PANINFG 40K E &M BHE R T 40 7 (1 fafk 2
YERE, TR R A 05 Ag I LA Y 1220 F g™, 4 Rl BB s 10 Ag i, HUEAIU R IE
14%. LA H,SO4 1E A4 HLfF T ZH 4% PANINFG XFRELZ S, Hil& s 20 7 R IFHRe E % EM D) %,
PRI T 3 H SRR A R D e A S AR PR AL 20 IR P R 258, BE R SRORIZ R h SR I i s, ORI T A R0
MO Z S o % B E A K AR R 4 4y, EESEF0 B 3000 K (R FIR % E 1 A g, HEAENT
k% 6%.
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ARSI A5 KRR WL ITVERE NS il 25 i VE BE AR 4 B a5 AR AT RHR (BT AR BOAR

A01-PO26

Cu $4% Sr2Fel.5M00.506-6 2 [El a4 VAR e vt B AR A ) Ay 1) 2% A% Rk 22 1k
ZEmR5, FEgksr L BRIRVE T, WY, R

1. ATk K2

2. SeitThREM BN SRR 2 Bl B S =

b % [ A E AL PRk L (Solid Oxide Fuel Cell, SOFC) T AE# B 1 i AL, 5 BB M Ax, o BHL 18
T, e PR RE R AIG . Ol I ) A% BT Y BH AR A R DA R % A AR, R LA Ak A B AR AR A% Ak E B
SroFe1sMogsOg.s (SFMTENIRA B 7 L7 34k, AMUBEARE M SR, RN EA RS ©RIAHE R
FEY HRE A SO EERERITE Co BIMATEL, X SFM [ B (73T Cu st R B2, R Hdfbaaik
BEHEAT R K52

S T B ] 4% . SroFeq 5. CUxMO0g 5065 (x=0, 0.05, 0.1, 0.2, 0.3)(SFCM)#ifA, Ffidid /&
P LE ARG . RYFELT Cu uRKBAEX SFM MEHOWIA . SR, MK 2507 b e fe s
520 . XRD R W], SFCM H3 ¥ Bt N7 77 BRI AR 4544, MORHT) Sl B Cu J0 387 & 139 0 1% i i
ko RIZAKMERENREK IBESE Cu JLRBIRERMIN, SFCM MEHRIZIK REZ#H M, RENT
14.5-16.1K™ 2 ], FE% Cu JCEB LRI, SFCM MR HE SR EINEH/N, 2435448 x=0.1 Itf,
SFCo1M #HEHE 450°C FHI LS AT Uik F) 49.3S-cm™, JER#B2% Cu ) SFM M S50 2.5 %, FHE
P I 1 A S M BE MR O AL B BEL, JLAE 800°C FAAL B FHIE 0.26Q-cm®, 9 SFM F4 R Ak H BH £
40%, ¥ SFCouM 5 SDC #%JRE L 60:40 % &AM, WAL BRIEE 0.15Q-cm®, LA
SFCo1M/SDC Sy il 4 B Haiis, 8 e it (13 H D 2R 4E 750°C 734 135mW/em®,

A01-PO27

FZIRE R Pb Bi 348 SrTiO3 Bk Rethremt A
SEHIT, Xk

[CEEE oS

ERIR AR DAL A H B AR AN = 1ok 28 35 T TR i B8, ARSCR A Pb Bi 3L (RIS Ze 8k E8 11 7 =X,
TEMNRIRFELE BIFT (L8wt%) , FR1G TAREELE MERE R IR M &Rk RA KL EARRT BRI R LS L
1110°C, 50kvicm 3758 K, HRALIRE N 10.02uc/cm2, FIRWALN 0.2uc/em2 HIFGEM Bl iE6E%H LT
0.23J/cm3, HIhZFR % LT 93%, XFIHLEATRCEMEREMNA, 7E/CR T[] Dy 200 ns B, 25— FR UG 5 RTRE
JRH 1) 20%

A01-PO28

RRED R ISR A At KA RER I
AT, RIRRA

PR RHO A R 2 5 TRE AR

AR FR GV FE T [ AHVE ] % NiND,Og-BaTiOz P %, LA NiNb,Og 1 445 44 Xt T~ BaTiOs M %/
HLRH PR A G BE R ML OS2 . XRD 20 HT 7, #1145 NiNb,Og-BaTiOg Wi % H A B — 45 £k 1 45 44 . NiNb,Og
Bk R R AN RE R, JE BRI B RFEPRERE] 1%L . B4l 7E452% 1.0 mol% NiNb,Os
i), BaTiOq M & LA S RERBLEIH & XTR MUHLM . NiND,Og (1145 44 Fa0E T Sn bk B A%, B[R 358 T
BaTiOg [ % I i FE e 1

A01-PO29
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)\ R/ — AT S FEAR AR A4 L 1 ) 2 S PR RE T 9T
e 22

1. PR RSO EM R R S TR S B

2. [ TR BT 5T B O AL ST A L

FHAE M B AL TR h R BB BOR BRI AN R A 528 4, AR AR RE AR D ik REAS KL 32 21
JZ ISR . ASCUA AR B, \BRONAHASRE R, I - 4 1 R R AR
FEARZERI R, 5 SR & A AR R AR S H) B R RE RN . SRIIZLAE . X B ERAThT . 2R
B AR S T A AR 45 S e S AR REHEAT AT TT, SRAT No WO B B it FRHE A3 Hi s B X — R
WRERARAT R WOR A AT TE . S5 RO\ S S et LR MBEIR &, WA RENZE RN . )\
B AR T 50%I, EFAHAA RO A RO & BRI T SLhriR & +/\BR& &N 60%I, &AL
ORI RO AE Ty 58%, I SLPri G, FEE +/\R S ERIEIN, + /\BRAE 2 A AR i 25 1k 1
GRo T \BRE LA AR R ) SRS AA S 47 K AL (50 nm~150 nm) JefrfL (20 nm) , + /\BRF 26
AR LA

A01-PO30
i 1.7 22 SEALBRGUOR T YRR AL R BRI 5 T ST LR B ) 2 % R BB T
ERE, MG

AR (JERO

HE: )25 i B S A R (0 R P IS FH T Rk R PR Jo 7 A8 46 i

Jiik: ARCHRNIERES OB R AR 5B § B g 2 1 D5k & T HAR N 260 nm [IGK LR
Yk, Y IE ST YUK EFGEEAT 550 C R mE A . RE YR G i 4 H B A28 150 nm (1)
SRR LT 4 o B A [R5 PR S AL R R £ 4 S5 1 Ak TR Tk kI S VRS, )48 T PR BB A A 4 ik

gt B mEARMPeRAgErinN, b R EBEBEE (0 57 AL 5@, o K Al iE
(dead-end channels) fHHE. B1iE, $2m I EEHEMEFHRSE, UYRALERBIRERN 1.0 winhf, EH/E
1) L % AR AL SR B R 1) 1.4 £ O, JEHLAKIERHE NN A 73 F B AL 4@ e i 3T, AT %
KT EAEBEMHFREZER . AN TXMEEREABOKER, R, fSR, BEBER. EFEN
FINUBEIERE . VPASFIUE B 73X P54 IR o A8 #5142 F R el b Py KT 7

SEi: XRS5 A e A BE HUAR Nafion, 5 2 S H T AR .

A01-PO31

Si-Ni alloy as anode materials for lithium ion batteries:a first-principles study

Zhaowen Huang®, wenping Xiao', Jingyang Li*, Shejun Hu?, Xianhua Hou?

1. College of Electronic and Information Engineering, Shunde Polytechnic, Foshan 528300,China

2. Guangdong Engineering Technology Research Center of Efficient Green Energy and Environmental Protection
Materials, Guangzhou 510006, China

Adding the second component to synthesize Si-M systems is considered as useful way to decrease the volume
expansion ratio of Si-based anode materials. In this paper, based on first-principle plane wave method, Si-Ni alloy
phases was studied as anode materials for lithium ion batteries. The results show that, the addition of Ni can
reduce the volume expansion ratio of Si to some extent. And the volume expansion ratio of LiSiNi, and
LiSiNiz among Li-Si-Ni alloy phases is the smallest, 32.4506% and 32.7533% respectively. Based on the two key
parameters, the volume expansion ratio and the lithium intercalation formation energy, SiNisis the best one
among the Si-Ni alloy phases. The Li-Si covalent bonds are the main source of reversible capacity among the
Li-Si-Ni alloy phases.
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