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HPA DEMAND GROWTH TIED TO
LITHIUM-ION BATTERIES
Highlights

* Fast-emerging use of HPA in lithium-ion batteries for electric vehicles (EVs)
e HPA use in lithium-ion battery separators is in the region of 120g per kWh
* HPA increases discharge rates; lowers self-discharge; and lengthens life-cycles

* HPA increases the separator's shrinkage temperature and reduces flammability during thermal
runaways

* Altech forecasts HPA demand for lithium-ion battery separators at about 3,936tpa (China only) by
2020

* This market segment alone can potentially absorb all of the production from Altech’s proposed
4,000tpa Malaysian HPA plant

Altech Chemicals Limited (Altech/the Company) (ASX: ATC) is pleased to provide further information on the fast
growing utilisation of high purity alumina (HPA) in lithium-ion batteries. Altech recently appointed Mr Martin Ma as
the Company’s sales and marketing manager in China. Mr Ma has already commenced discussions with lithium-ion
battery manufacturers in China where there is considerable interest for Altech’s HPA product.

The use of HPA embedded in large format lithium-ion battery separators is growing very rapidly. HPA is used to
increase the battery’s discharge rates; lower self-discharge; and lengthen life-cycles. It is also used to increase the
separator shrinkage temperature and reduce flammability during thermal runaways. Lithium-ion battery producers
are reporting battery usage of ~120g of HPA per kilowatt-hour (kWh).

Based on the information gathered by Mr Ma, combined with published Chinese government data about its targeted
growth in electric powered vehicles (EV’s), Altech has forecast potential HPA use by Chinese lithium-ion battery
manufactures which is presented in Graph 1. The graph shows a low, middle and high forecast of usage. In the
middle case, HPA demand is forecast at about 3,936 tonnes per annum (tpa) by 2020, which is roughly the annual
production capacity of Altech’s proposed Malaysian HPA plant.

The forecast demand is only for China and does not take into account Korea (currently the world’s 2" largest
lithium-ion battery manufacturer), Japan (3" largest), Taiwan, or Tesla’s planned “Gigafactory” in the USA. Altech
will be targeting the Chinese lithium-ion battery manufacturers for its first stage of HPA sales and off-take
agreements.
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Graph 1 - Altech forecast of Chinese HPA demand used in lithium-ion battery separators
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Lithium-ion Battery Market

The global push for electric vehicles and energy storage is becoming an increasing market trend for lithium-ion
batteries. Today, the large-scale adoption of EVs is still nascent; however, adoption is forecast to grow strongly. In
support of accelerating EV adoption worldwide, government ownership policies and initiatives are being
implemented such as the International Energy Agency’s (IEA) Electric Vehicles Initiative (EVI), which aims to have
20 million EV's (including hybrid vehicles) on the road by 2020. Also, while not yet a large demand driver, growth in
lithium-ion battery demand from the electricity storage (solar energy) market is expected to exceed 30% pa.

Separator Background

As the use of rechargeable lithium-ion batteries for high-power electronics applications is becoming increasingly
widespread, the battery’s safety and reliability is now of paramount importance. One of the battery’s most critically
important components to ensure cell safety is the separator (See Figure 1), which is a thin porous membrane that
physically separates the battery’s anode and cathode. The primary function of the separator is to prevent physical
contact between the anode and cathode, while facilitating ion transport within the cell.

Figure 1 - Components of a lithium-ion battery showing the separator
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The most commercially available, non-aqueous lithium-ion separators are single layer or multilayer polymer sheets
typically made of polyolefin. Most commonly, these are polyethylene (PE) or polypropylene (PP), which have
transition temperatures of 135°C and 165°C. Separators are typically manufactured by either an extrusion process
(wet or dry) followed by a mechanical stretching process to induce porosity; or, from wet-laid fibres to make non-
woven mats. Many of the multilayer separators are designed with a shutdown feature where two of the layers have
different phase transition temperatures. As the temperature of a cell increases, the lower melting component melts
and fills the pores of the other solid layer and stops ion transport and current flow in the cell.

In general, there is a migration toward the production of large format lithium-ion batteries (capacity >10Ah) for
transportation and utility storage. With these larger format batteries, a fast growing method to improve the thermal
and mechanical stability of lithium-ion separators is to use HPA or ceramic composite-base materials. These
composite separators are multilayer films where the HPA layer is supported on one or both sides of a polymer
membrane substrate. HPA-embedded separators (composite separators) have better wettability and ionic
conductivity than a commercial PE separator by a factor of two (2). In addition, the HPA-coated separators have
less shrinkage compared to PE separators at temperature. HPA is an excellent fire retardant and reduces
separator combustion during thermal runaway.

Tesla’s $5B Gigafactory

Tesla’s entry into the lithium-ion market will undoubtedly impact demand. The American automotive and energy
storage company is establishing a lithium-ion battery factory, called the “Gigafactory”, which is located at the Tahoe
Reno Industrial Centre in Storey County, Nevada, USA, and slated to be operational by 2017. The projected cost to
build the facility was approximately US$5 billion. Tesla announced it will be building 500,000 electric cars per year
by 2020 and hitting a scale that will drive down the cost of its 60 kilowatt-hour battery pack by 30% to about
$10,000. The project aims to disrupt battery costs to impact the distributed storage industry. Tesla's Gigafactory will
sprawl across 500 to 1,000 acres of land situated near highways and rail, with space for a few hundred megawatts
of solar panels and some wind turbines.

Use of Lithium Batteries - Tesla EV Use of Lithium Batteries — Tesla Powerwall
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About Altech Chemicals (ASX: ATC)

Altech Chemicals Limited (Altech/the Company) is aiming to become one of the world's leading
suppliers of 99.99% (4N) high purity alumina (HPA) (Al2Os).

HPA is a high-value, high margin and highly demanded product as it is the critical ingredient required for
the production of artificial sapphire. Artificial sapphire is used in the manufacture of substrates for LED
lights, semiconductor wafers used in the electronics industry, and scratch-resistant artificial sapphire glass
used for wristwatch faces, optical windows and smartphone components. There is no substitute for HPA in
the manufacture of artificial sapphire.

Grade 99.99% (4N)
Type 0LALO,

High Purity Alumina HPA
Grade 99.99% (4N)

Global HPA demand is approximately 19,040tpa (2014) and demand is growing at an annual rate of 28%,
primarily driven by the growth in worldwide adoption of LEDs. As an energy efficient, longer lasting and lower operating cost form of
lighting, LED lighting is replacing the traditional incandescent bulbs. HPA demand is expected to at least double over the coming decade.

Current HPA producers use an expensive and highly processed feedstock material such as aluminium metal to produce HPA. Altech has
completed a Bankable Feasibility Study (BFS) for the construction and operation of a 4,000tpa HPA plant at Tanjung Langsat, Malaysia.
The plant will produce HPA directly from kaolin clay, which will be sourced from the Company’s 100%-owned kaolin deposit at Meckering,
Western Australia. Altech’s production process will employ conventional “off-the-shelf” plant and equipment to extract HPA using a
hydrochloric (HCI) acid-based process. Production costs are anticipated to be considerably lower than established HPA producers.

The Company is currently in the process of securing project financing with the aim of commencing project development in Q1-2017.

Forward-looking Statements

This announcement contains forward-looking statements which are identified by words such as ‘anticipates’, forecasts’, ‘may’, ‘will’, ‘could’, ‘believes’,
‘estimates’, targets’, ‘expects’, ‘plan’ or ‘intends’ and other similar words that involve risks and uncertainties. Indications of, and guidelines or outlook on,
future earnings, distributions or financial position or performance and targets, estimates and assumptions in respect of production, prices, operating
costs, results, capital expenditures, reserves and resources are also forward looking statements. These statements are based on an assessment of
present economic and operating conditions, and on a number of assumptions and estimates regarding future events and actions that, while considered
reasonable as at the date of this announcement and are expected to take place, are inherently subject to significant technical, business, economic,
competitive, political and social uncertainties and contingencies. Such forward-looking statements are not guarantees of future performance and involve
known and unknown risks, uncertainties, assumptions and other important factors, many of which are beyond the control of our Company, the Directors
and management. We cannot and do not give any assurance that the results, performance or achievements expressed or implied by the forward-looking
statements contained in this announcement will actually occur and readers are cautioned not to place undue reliance on these forward-looking
statements. These forward looking statements are subject to various risk factors that could cause actual events or results to differ materially from the
events or results estimated, expressed or anticipated in these statements.
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