/1885t | Power Battery

FAMEA
EENSFHEREN

NEW BATTERY TECHNOLOGIES
ARE BEING REWRITTEN THE NORMAL BATTERY
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Recently, the battery industry has appeared many new battery technologies. Had launch the new
battery of which has using life for 15 years,Lithium battery cathode material will be done with
sand; Have changed the conventional carbon as negative; Thin—film flexible zinc battery is about to
enter real life; Especially the carbon fiber EV lithium battery materials is of great significance;

Multi—functional lithium ion battery structure is both a bodywork and battery; And so on. It is
Dazzling and refreshing.

UC Riversideff A RFFR B REFRRER TR, SEMaMeE,
UC Riverside researchers developed silicon anode of lithium ion battery, of
which with superior performance.

; un '}'H * g H ?D ; m FH w s! a im The University of California Use Sand to Make Anode Lithium Battery
- N NN Traditional lithium ion battery using graphite as anode, people think that
FEHREBETEMRARREARR, AMTIANAXF
N 1| A A /ﬁq =] s :* A . X . . .
ﬂ' MMREZIRE T 1R PR » IRA W\EE% NFRBEDN trying to find potential substitutes. Someone is focus on nanometer
BR & ﬁk%iﬁﬁflﬁ%*ﬁ%i y EBENEIREE silicon, but it is still face the difficulty problems with degradation and fast
FI3E 1k ,|;% B 8] 83, Ryt , AN K A 30] S22 49 A% 9 B A B T production. However, the team at the University of California, Riverside,

- \ " . N R N has successfully overcome the difficulties, and developed the way to use
WERT XXX, FARLF B TERESE T B d d 4
sand to make lithium ion battery anode.
WEYTTE

the performance of the material has reached the limit, the researchers are
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By the left and right: without the purification of sand (b), sand (c) after

purification, and bottled without purification, purification of the sand,
sand nano silicon (d).
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The principle diagram of shift from sand to nanometer silicon.

A man named Zachary Favors graduate student from University of
California Riverside, committed to developing better lithium ion batteries.
While he was surfing in San Clemente, he has suddenly thought of the
sands on the beach. Sand is mainly composed of quartz (silica). In order
to find the Higher percentage of quartz sand, he has walked across the
whole United States and searched the Cedar river Reservoir in Texas,
collected some samples, and brought them to the laboratory of Bourns
College of Engineering . This is the working place for he and engineering
professor and Mrs Cengiz Mihri Ozkan .

Before grinding to nanoscale materials, need to go through a series of
purification steps (looks like icing sugar) — purified powder after grinding
heat — together with salt, magnesium, salt was playing the role of the
heat absorbing agent, and magnesium is to get rid of quartz in oxygen,
thus extracting pure silicon.

And, more importantly, in the process of mentioned above, it has formed
the consistency with porous and three—dimensional pure nanometer
silicon sponge. The pore is the key to improve the performance of the
battery anode, because it provides greater surface area, and allow the
lithium ion enter into it more quickly.

The team has developed a coin size, with new type nano silicon anode
product. It is said that has 3 times more significant battery capacity than
traditional lithium—ion batteries performance. Can reduce the mobile
phone charge interval, or expensive to replace electric vehicles and
other devices.

Now, researchers are looking for production method, and the size up the
coin lithium ion battery into the mobile phone battery. The technique had
applied for patent. Details have been published in the journal (Scientific

Reports).

The University of Southern California has invented the long life new

battery
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Rechargeable battery is integral for modern human life, but it is very
entangle for its short using life. Scientists at the University of Southern
California has developed the new battery of using life for 15 years.This
new type of battery is using "organic oxidation influent flow design', the
researchers put the electroactive materials dissolved into the water, put
into the two storage pools respectively. This liquid is then injected into
the reaction chamber, a piece of film is to separate them, the electron
transfer on both sides of the membrane allows to generate electricity

This design can't say is the first creation, but their contributions are the
battery very environmental protection, heavy metal material, and the
price is cheap. The cost of this new type battery is only one of ten for the
traditional lithium ion battery. Need to be aware of is quite far away from
the practical application, bulky size cannot satisfy the requirement of

portable devices.

USA The flexible film zinc battery is about to enter into real life
California of the USA has appeared a company which is mainly research
and develop of flexible, can be recharged battery start-up Imprint
Energy, they have been in the test of super thin zinc batteries, hope to
eventually be able to sell the batteries to the manufacturers of wearable
equipment, medical equipment, smart tags, environmental sensor . The
Imprint of Energy technology, is mainly the college research results from
co-founder Christine Ho when she has graduated from the university of
California at Berkeley: she and a Japanese researcher to use 3 d printer
to produce extremely small particles of zinc batteries.

Zinc is more stable than lithium metal, it is not easy to react. In
electrolyte, viewed from the micro level, the morphology of zinc can
present like branches spread from one electrode to another electrode,
shorten the battery life. Christine Ho has developed a solid polymer
electrolyte, in order to avoid this problem. This electrolyte also enhances
the stability of the zinc batteries, and the ability to repeatedly charging.
Another company co-founder BrooksKincaid said, according to zinc
battery combines the advantages of thin film lithium battery and printing
cells. Thin film lithium battery can be recharged at present, because it
includes the reacting substances, thereby limiting its storage capacity,
and the producing price is very expensive. At the same time, although
printing batteries are very cheap to manufacture, and have high storage

capacity, but cannot be recharged. However, the zinc batteries were




RlEth B4 EEXRERZ, WERAERSMEEES, EX
EREX®E., R, ImprintEnergyAS T X M H
S, BEESIERERNFET, XTMREXSR, MAHSE
REHEHREN

REACASMITNAETEN, £RExR: XAEHN
ZMEMET 10005 ROMERAIE T, MEEBIERE
BE, MBESHEMATXFNMR, BARRKIETHER
RERFTESELE, FE—MEIRENYR, £7-FH
Shlt, RAEEIPMERE=RE, BBERE~HA,

ImprintEnergyA Al 4, EHNAREREFTRRNER
Wim, EFREFEERTY ( M EFuelBandMFitbit) ,
thEFEEFEETS (NEARENRE ), XFHEE
MESFERRETUZRER. £ETFEREFTRER
BEmxal, RRALETTEAAETR, RELRBEHENR
TS MEREIZIT L,

B#FERFSERRERBNBREEE

meSTEZRAERL, ERFELE, MRS, W
mRE, BABRKREYE, ANAAEFTEH—FED
t, SEBMAL, HXEEMMEREES, mAKRL
KEZ.

HARBAENHRAREZE (RERE) HEN
gaR b, ESEMALESHAR, ENERNA180EK
B, MENBREAA650BKE, BEMEATSE, EHNE
REBLLEFERS.

FrREgEMEIRE—LERARE, L—ERXKEAE
R ERARL, BBk R IR E T E ML B R

REAEABRANAEZEBEASHARNARI, ER—F
SELEYENEBIER, N—FMEZBOBETEFENR
R, TAFEREEEn, XMEBNTE XTI EE
MEg1.36%, HRENEEOLE8BE T2R%, FAX
UTRENTHRS, HRBARANRFEEBNA10%,

developed by Imprint Energy , both can be made into a film, and can be
recharged, and it has very high storage capacity.

With the company's evaluation method , the results showed that it will be
broken when the existing flexible battery bending for 1000 times and zinc
batteries still remained stable. If zinc batteries achieve to such
performance, then it will not a dream to put it into the clothes in the future.
Zinc is a relatively stable material, produce the zinc batteries, needn't
prepare protective production environment, which can reduce the
production cost.

Imprint Energy has just started, its ultimate goal is wearable equipment
market, which includes both consumer market (e.g., Nike FuelBand and
Fitbit), including health care market (e.g., implantable monitoring
equipment), the new ‘batteries would have benefited a lot from the
wearable equipment industry. In view of the wearable electronic devices
and emerging industries, in the next few years it will become mainstream,

therefore breakthrough design may change the industry.

Japan' low cost high performance magnesium lithium battery or will
replace the battery

Now widely used lithium batteries, lithium is a rare metal, the price is
relative high , and poor heat resistance. Japan has reported that they
used magnesium to develop a battery, compared with lithium battery, its
charge and discharge voltage is higher, and the cost is much lower.
Japan Kyoto university researchers in the UK online in the journal
<Science Reports>, there are many advantages compared with lithium
magnesium, the melting point of lithium is about 180 degrees Celsius,
and magnesium melting point is up to about 650 degrees Celsius, and
thus more security, magnesium reserves are much richer than lithium.

To develop magnesium battery is facing some technical difficulties, as
before they haven't find the right anode material, at the same time also
lack the electrolyte can help stabilize the charging and discharging .
Kyoto, a professor Neibenxiging research team has found that to use a
silicon iron compound as battery anode, in an organic solvent containing
ether as electrolyte, can produce magnesium battery. This kind of battery
charging quantity reached to 1.3 times of lithium battery, its discharge
voltage is also 2 volts higher than lithium battery , and realize the stable

charge and discharge, the material cost is only about 10% of the lithium—
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ion batteries.

Through improving the electrolyte of magnesium battery, it can also
further to increase the charge. Further research, the team is narrow the
charging and discharging voltage difference of magnesium battery , to
reduce the energy loss. The battery is expected to be used in electric

vehicle, solar and wind power and other fields.

Swedish Tech: High Tensile Strength Carbon Fiber as a Kind of
Material for EV Lithium Battery

Swedish Royal Institute of Technology sets up a research team
composed of three professors, including chemical engineering professor
GO ranLindbergh, professor Mats Johansson in fiber and polymer
technology and aviation and vehicle engineering professor DanZenkert.
In addition, SICOMP and Lulea Institute of Technology joined it.

They are exploring the electrode materials for EV. One material is UTS
(ultimate tensile strength) which has a very strong ability to integrate
lithium ions. Carbon fiber is often used as a structural electrode in the
lithium ion battery. The electrode material, i.e. Carbon fiber will be used in
the multifunctional lithium—ion battery which can integrate the energy
storage substances into the car body.

Mats Johansson in Swedish Royal Institute of Technology (KTH) said that
the development project of the carbon fiber in EV was aimed to improve
the mechanical characteristics of the battery and realize an integrated
structure in the energy storage. Through the carbon fiber as a material of
the electrode, then the cover of the car engine can be designed into a

part of the battery.

USA The RANGE research plan

America Advanced Research Projects Agency — Energy (ARPA —E), has
infroduced a research program called the RANGE, the purpose of the
plan is to promote the Energy storage medium revolutionary progress of
electric vehicle. In 2013, ARPA -E has conducted up to total $8.75 million
award to four different research projects respectively. The above four
projects are leading handled respectively by Stanford university
university of California, San Diego ,Arizona State University and Penn

State University leading to complete. Among them, the above four
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structures of the research objective of is to research the multi-function
car battery.

Imperial college London, research and development project coordinator
Emile Greenhalgh said , the above multi-functional structure cells
composite material is not only can store and release electricity, at the
same time it also can carry mechanical load. Its characteristics have
confirmed officially by researchers from the U.S. army research
laboratory experiments in 2005.

Materials research society symposium in 2005, a technical article has
introduced the three applications of multi-function power materials and
energy storage materials to the people: lithium ion battery structure,
structure of proton exchange membrane (PEM proton exchange
membrane) fuel battery and capacitor structure. The above new
technology application are the elaborate design, which USES the
application of the material is not only can store up to release energy, but
also can bear load structure. Therefore it realizes multi-function design

objectives and greatly lower the whole weight.

The multi-function car battery lithium ion structure

Multi—function car batteries, lithium ion structure has attracted numerous
research projects. Imperial college London researchers and Volvo
technology researchers have formed a research team. The purpose is to
research a kind of multi-functional lithium ion battery structure prototype,
the battery is carbon fiber materials and polymer resin, so that the battery
is not only can store and release electricity, with its high strength and
light weight structure, and thus can be used to design and manufacture
of integrated into car parts. The project total funding is 3.4 million euros
($4.7 million). Project developers plan to use the metal composite
material to replace the spare cabin floor. Volvo car company is trying to
study to design the spare tire capsule in composite material applied to
the prototype for experimental study.

Volvo cars research team have developed two kinds of multifunctional
composite components and have carried on the experimental study, have
made a foundation for the further research of this technology. Among
them, have developed two kinds of multifunctional composite component
trunk lid and gas mask respectively, the two new components have

carried on the real vehicle experiment on Volvo S80 .
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In the plan goal drawn up by the beginning of the national energy
administration , distributed photovoltaic power installed is 8 gw, for the
first time in more than a large size of photovoltaic power station. But in the
first quarter of distributed photovoltaic was started slowly, especially a
complete set of policies and related issues has not fully expandedin
China, to accept the whole distributed photovoltaic market, also is in a
state of exploring and thinking, but it provides a rare opportunity for
energy storage market, because it is the inevitable development trend in
industry for energy storage has entered into the distributed photovoltaic
market .

Distributed Generation Must Solve Energy Storage

At present, our country is still have not clear definition of distributed
photovoltaic, the distributed photovoltaic power generation generally
include off-grid and grid-connected power generation system and the
micro grid can complement each other. Energy storage is the inevitable
choice of distributed photovoltaic, in the absence of electricity and weak
rack area distributed photovoltaic (pv), micro power grid development, no
energy storage power supply in these areas is difficult to solve. In
addition, the distributed power generation and power grid energy storage
is a key equipment for a city to have friendly interaction .

Seeing from the global, the world energy storage's two biggest demand,
from the earliest power auxiliary service, the biggest demand is distributed
photovoltaic (pv). The development were distributed on the United States,
Europe, Japan , driving the development of the energy storage.
Distributed the higher proportion of new energy grid, will
scheduling adjustment difficulties inevitably, it is need to cooperate with

bring power

energy storage alleviate the pressure of the power grid scheduling,
support for new energy on the grid.

If storage problems can be solved, both the European photovoltaic
association, or each big forecasters all over the world, believed that by
2030, off-grid and micro grid photovoltaic applications can account for
30% of the entire photovoltaic power generation market, rather than a
stage now.

But it is because of energy storage problems unsolved at present, from
the perspective of the power grid in our country new energy grid is wind
power, photovoltaic and thermal power baling, transfer the traditional
thermal power regulating new energy grid. Actually it is the high cost,
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second is further exacerbated the grid dependence on traditional thermal
power unit. On the development of new energy needs more coal-fired
power plants, which was paradox with the purpose of new energy
development.

The Micro Grid Energy Storage Using Method is Lagging Behind

In fact, the grid in the distributed generation and energy storage
combined the most. In the past the DC micro power grid in our country is
the main line, all the power is sending to the storage battery, and then
sending out through independent batteries, solve the problem of the
village using electricity, this way of DC line is still using in the last year, it is
has developed for several decades, still exists such low utilization method
in DC line

And at present the most advanced use way, is a kind of off-grid
photovoltaic power station store is made by AC bus. Ac bus is a typical
examples of SMA, it isn't in the focal point of the DC side energy storage
battery, but on the AC side.

This is not only improving the use efficiency, and it is not restricted by
power supply radius. Previous DC bus was through by storage battery,
adding an independent electrical appliances, and power supply radius is
less than 500 meters.
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For example, Greek Kythnos island piconets demonstration projects
independently, micro power grid through the 48 v / 1000 a lead-acid
storage battery and three SMA Sunny - Island5048 (48 v / 5 kw bi-
directional voltage source inverter) to establish three—phase AC micro
grid. The system, according to a power supply frequency balance
piconets and stable operation. It is important to note that the system by
wireless communication network control to every household load
equipment, intelligent management system was complete, and the dosage
of the storage battery is only 48 KWH, if as the DC system design as in our
country, that will need 200 KWH battery capacity.

The utilization level of reliability is very high, the storage battery is not easy
to discharge, battery run five or six years is still intact.

Country Needs the Policy of Energy Storage

In fact, the country has not photovoltaic power generation and energy
storage policy so far, the price of photovoltaic power generation subsidies
is established according to the pattern of direct interconnection without
considering energy storage, energy storage is important for distributed
photovoltaic, countries should publish relevant policy in time.

Due to there are too many uncertain factors for the distributed photovoltaic
energy storage in industry, it is difficult to calculate the yield, there are not
massive intervention for the financing leverage, bank and entrepreneurs .
Countries should be to make corresponding changes to your electricity
price policy, allowing investors to calculate the vyield, forming a
guaranteed, strategy can be guaranteed. By then, the real spring is
coming.

Energy storage industry, of course, it can't just wait for the policy, the
industry of the enterprise needs to work together to jointly explore the
beneficial business model, just long time isn't enough, I'm afraid, energy
storage now is in a transition period, also need to find temporary business
model in transition period, help to find a connection point among
distributed generation and energy storage industry .
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