View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Xiamen University Institutional Repository

2R miS: 10384 SR5 EH_
22 20520121151544 uDC

B R

B £ % i ®’ X

ERFIERMBNAEREHEEETHE
ke ol 0l v

Preparation of Metal-organic Frameworks and Its

Application in Lithium-ion Batteries

WS

FHITEL: T KR

LR EE &
+ W & A E o F
WAL B 2015 F 5 A
XA FEI A : 2015 F 5 A
FL3F A 2015 % A

HRIR G2 L
¥ A

2015 A


https://core.ac.uk/display/84989642?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BiTRFEFAL IR 14 =R

ANELZ AN SCRANAE TR T N, TOL 5 AT TERCR o
ANERLEE TS HADAN NsiG ik e RIBE TR, 7
S RATE 207 A AR, IR SR EETE A (TR AR 2
ARFEETE GAAT) D

HH, ZFEALR IO ( ) R
(41 KW FURER, REG ( ) W (4D &g ek
W= R B, fE ( ) SEERE SRR, GEEL L3ES

PIHE PR R T 9T NS == A4 PR, AR BRI B N A,
ATPAAERE A . )

FIAN (B4 -
£ A H



BiIXFFAIL I EEUE R FRA

ANFEETTRARYE (b N B AN [E 27 2% 51 B AT STt /5
Y SEE OR B AV A I 2 A8 S0, 1 AT B AR e ML Ik
LA S CRFEARFRAT TR, RO SCENE TR
B30 S B A e . A5 . AR N R R TR &4 240018 3T
AN o =5 L B N 16 = DAY A S SRR VA €TSS Ei M (oA P R VAT
o bm A AN B g R, SR SZEN . 4R ENEE e Uy &3 S i &
(DA7S'E

RERLR R T

( ) L aE TR R
i Tl HRE, WEEEH LR

( ) 2. AMRE, EH BRI

I AE LA EAERE 5 94T “ v 7 BUH BN AR RE A8
RifE Q4 EITRFERE R RS H e 2R, REE TR
W BT E AR U AT AR S R A HE /Y,
BNAATF AR L, BIEH EIRRAL .

FIAN (%) -



RS

HE

VK, BE A BT R RVR 45 T 3 (R DR R A AT 6 B A i e ) B B
MR, TFAHT—AR0E D 25 A & e A B8 1 FRL TR R R 2 BRI
TR — . EJRENHEZAEL (MOFs) 22— 4B e 755 HLE A
T T T RIS B R P LA B R X 4 R 1Y 2D 5% 3D AR, DRI AURR (1
HE B 45 KA 7E A B AU 76 V8 E 1) 1 P it

R G4 B A NIHEZEA KL Mg(HCOO)s S & A MR 4 25 1ttt Hh [ 7
FTF R T, FENEU T

1. KRBT BUEE T M3(HCOO)s (M=Co, Ni, Mn) #%l, W7 7T
EATIE R B 1 FELL 0 SRR TR PR T 1 B AL 2P RE L A R A B ) AR,
B =PRI A — B AL 2 MRS . Coa(HCOO)s MBI IEIF I A il 1E
0.5 A/g HLIfL % BE T A A 500 B JL-F- A0, 7] {-%F 420 mAh/g I LE 2 & .

2. ¥ MOFs Flfr s )@ 2 A il & B4 KL Cog(HCOO)/GNs FH T-41 B - FLith 1)
Tk, Pem T ERBERRCE, SRR T B IEA AR IR . 72 0.5 A/g IR
JE G 300 PE R 4EHF 880 mAh/g YLL A&, AEIRFFFRLE 88 %Ll L, 7£ 5.0
Alg IR HLI 2 B2 R 4K THTIT 1531 526 mAh/g BL I LL 2 & .

3. ARC i #E W] Cos(HCOO)s/GNs HAMEL LG IRIF 2 A hRE, TEfk
PSSR, R KA BRTHREEZKT 1.0 C/min.

4. WA SRIGI BRI BEFR . S AMORHE & O 2 DA S0 B R e
J5 TR T E 114 Cog(HCOO)e/GNs & 4 4 k) Bk 2 BE IS4

5. XPS MIiXFE B Coz(HCOO)s/GNs H &1k Co BN ASTE 78 ik HL I A2 H
TRFFAAE, H FT-IR 253 R/R &G PP RHE 785 B B J5 A HLEC AR 1A 22 IR A
KA, MRS EALEE Frdt— BRI

FBE: MOFs; #EESFHMh; TRl a8



Abstract

Abstract

With the rapid growth of new energy vehicle market and the demand for longer
battery life of lithium-ion batteries in recent years, developing a new generation of Li-
ion battery materials with high power density and energy density has become a
hotspot in current research field. Metal-organic frameworks (MOFs) are one kind of
2D or 3D materials with highly ordered network structure through coordinate bond
formation between metal ions and organic ligands. MOFs have potential application
in the field of energy storage because of their unique frameworks.

This thesis focuses on the preparation and application of M3(HCOQO)s and its
composites in lithium-ion batteries, the main contents are as following:

1. M3(HCOO)s (M=Co, Ni, Mn) were synthesized via liquid-phase diffusion
method, and their electrochemical performances as anode materials for Li-ion
batteries were studied. Although having similar frameworks, they showed different
electrochemical properties. Coz(HCOO)s exhibited the best cyclic performance
among them. It can keep the specific capacity of 420 mAh/g under the current density
of 0.5 A/g after 500 cycles and the capacity shows almost not decay.

2. Co3(HCOO)e/GNs composite was prepared by the combination of MOFs and
graphene. It exhibited excellent cyclic and rate performances as anode material in Li-
ion batteries. The specific capacity can be maintained above 880 mAh/g at the current
density of 0.5 A/g after 300 cycles and the capacity retention rate is 88 %. The
composite can still exhibit morn than 526 mAh/g at 5.0 A/g.

3. ARC results indicate that the composite has a great safety performance, and
the maximum of self-heating rate is below 1.0 ‘C/min at the state of lithiated and
delithiated.

4. The influence on the electrochemical performance of Coz(HCOQO)s/GNs was
studied from three aspects, including acid treatment process of graphene nanosheets,
synthesis methods of the composite and the change of GNs content.

5. XPS tests show that the valence of Co has not change in discharging/
charging processes. Meanwhile, FT-IR results manifest that the chemical environment
of organic ligands retains stable. The lithium-storage mechanism of the composite

needs to be further explored.
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