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Director Sustainable Gas Institute

Impel' ial CO"ege Imperial College London

South Kensington

Tel: +44 (0)2075945704 Fax: +44 (0) 2075945604

n.brandon@imperial.ac.uk
www.imperial.ac.uk

Professor Nigel Brandon OBE FREng

BG Chair in Sustainable Gas
12" January 2015

Ho:
Prof. Huamin ZHANG
Energy Storage Division. Energy Building

Dalian Institute of Chemical Physics, Chinese Academy of Sciences
457 Zhongshan Road, Dalian 116023 China

Dear Professor Zhang

We are holding the first joint Imperial College-Dalian Institute of Chemical Physics project meeting on our
joint China-UK research project at Imperial College London from April 28" to 30" 2015. | would like to
invite you to visit us at Imperial College that week, to participate in the project meeting, view our facilities,
meet UK researchers, and plan the next phase of our joint work together. | understand that your
personal details are given below

Surname {Sien Sex Date of birth UG Employer Position
names Number
P01688339 Dalian Institute of
ZHANG Huamin Male 28 April 1955 Chemical Physics, Professor
CAS

| understand that the cost of your travel to/from the UK, and of your hotel in London, will be met from
your own research budget, but we will be pleased to provide lunch and dinner for you during the duration
of the meeting. | very much look forwards to meeting you again in the week of April 27" 2015.

Yours Sincerely,

AL, @ {
Lf#

N P Brandon




L

A EZP
3 AR :
FM;E 157 AR .

ISEE e
CSIESE-E
AN
Ny il
S B 4w R -
FE MR 4 -
RIEBAL:
B &R A
HRBHEH:

0 H LS 51361135701

FRIE AR EO712

I 4 PR )

(KFCEATARTE  [11602308B1255-2351
S1E26 1125701l 100% 30

ERAANEEEERS
ZEh H it $

I Fre (LX) S AE 5 AZ I H

HAETT

NSFC-RCUK_EPSRCIH H (%)

K TFAT AR RAS RSB LIt A e BoR

3007 7C HATEPR: 2014.01-2016. 12
Bl

RIETT L 84575

116023 =:) 15: 0411-84379935

zhonghexiang@dicp. ac. cn

B B BT S B

pUNEL: Fe, 1E: 0411-84379197

201401 509 H

EREARMFEERASH

Version: 1.005.360



o 1% SRR AT H

EZRBARFEEE RS R AR B IERITA

- WeE] (K BRRI AR R BT H S R) (LR fRAR (HEHEE D O ),

TN P BEAS TR UL WA EARRL A L e A DG H R 55 B M (Bt ttp: //www. ns

fe. gov.en/) , 4% (HEAEIEAND) MUESRIATIAY ([ 2 B ARRHASE G BT B0 H vl 45

Y (BURfRIRR iR O .

B GERIAE) NEORERA M SCHROE . RIATEMWT. HER.  GFRIS) fniH 3

BT AZAEHE RS, B IUH SR DRI RIBAT . A A RIS A A

~ R R BB AR

~ T R A A IE SRR s T LA SRR

AR T R SO R A, SR BRI .

v IUH ARG N S R T, — AR B

3v WU J7 ) ST % i (bR AN B SR R A A, AUE
B N AR R

4, Hpr X)) SESACRESD: LA AEIT R (EFEEE)

5. TUWIRR: JEECTERTFTRCR, SN A JE N T RS SCR, WL
RS, ATREB BIIBORTE bR, AT U7 AR b, (it 4.

[N



PN

[ 5 B AR AR T R

HES
R pom | | eroroen | R i ik
i 2 fr i ARR [R5 3
§ W 0411-84379935 HL Pl [zhonghexiang@dicp. ac. cn
5] f& L 0411-84665057 INET
TAE 8 AL EREE BEEA S Y BT ST
P 76 Bt & P RHd
Bl % P EERERKEL I fei9 [11601201
E A R HFIEfE |liuwf@dicp. ac. cn
g H 1 [0411-84379197 WYl http://www. dicp. ac. cn
i O A A
&
moH A W K AR BRI A A R
g W 2Kl |EPr X)) S SR H W 2K U S EEY
S M E BE W) NSFC-RCUK BPSRCHLH (159
B R onio i T TRER  EOTOL IR
Bl e % o
47 4 PR R014.01-2016. 12
e B £ %% [300.0000J77C

20T



o 1% SRR AT H

ISEE:S

R EE (500EBA)

EPRERE M (VFB) HA et E . e & A EMm SIS, I 7ER aE M
. AP A . B AR N A e A e AT B A K AT AN i PR R
(H A S IS AT I R rp B el n) 8, PP EE s T MG HERE . AT H DL IR HER
FRAS . B R R T A S B AR, T AR T AN B AR AS R RS A TR A
TEARASTIGRE . PHIE . W BF 25 PR 20t HiAa e M 05 m, 1) ) W AR (R B s A LR, ST
R TV R E E VRA2 S U0 o R 3 VB r Fb it 7 5 R R Sl DR 2 58 B A
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B, DAL, JT A mbE R A R, SRR B R D RS i L BRI RS,
HEVR R FEH 1P 512 FAR R P Y AL R R S A BRI LAt
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Abstract (limited to 500 words) :

Vanadium flow batteries (VFB) show very good prospect in the field of
renewable energies, emergency back power and smart grid due to their
advantages of high safety, high energy efficiency and long cycle life.

However, the issues including the high cost and capacity fad still hamper
their final commercialization. The target of this project is to improve the
capacity stability and lower the cost of VFB, further accelerating its
commercialization. The affecting factors of the electrolytes stability such as
temperature, PH values and concentrations as well as the existence form of
vanadium ions under different VFB operating conditions will be investigated to
clarifying the affecting mechanism of electrolyte stability and establish its
control strategy. The capacity fade mechanism in VFB and the ions transport
mechanism in membranes will also be elucidated by investigating the key
factors affecting the VFB battery performance. Moreover, the online— capacity
recovery technique of VFB will also be built. Furthermore, by combining with
the works from UK partners, (e.g. optimizing the stack architecture, exploring
materials with high performance), the power density of flow battery will be
improved dramatically and the cost of the VFB will be lowered significantly,
consequently promoting it’ s the commercialization.

Keywords (1imited to 5 keywords, seperated by;): Flow battery ;Large-scale
energy storage ;Eletrolyte ;lon conductive membrane
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