ALPHA—- Chemetics® Sulphuric Acid
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ALPHA (Acid Low Pressure Heat Absorption) is Chemetics® Inc. energy recovery
system for sulphuric acid plants. In partnership with New Hongda an industrial
scale application of the Chemetics® ALPHA system was installed at Jiangsu
Lvling Chemical Industry Group Co. 600 mtpd sulphur burning sulphuric acid plant
and was successfully commissioned in 2013.
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In traditional sulphur burning sulphuric acid plants, an approximate 70% of the
energy is recovered in the process whereas the remaining 30% is rejected to
cooling water or to the atmosphere. The ALPHA system can recover over 70% of
this energy that is otherwise wasted by generating low pressure steam from the
hot concentrated sulphuric acid in the acid absorption circuit.
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Application specific, between 0.4 and 0.5 tonnes of low pressure steam per tonne
of acid can be generated in the ALPHA System. The low pressure steam, typically
7 bar(g), is particularly useful in fertilizer and mining complexes for process
heating such as phosphoric acid evaporators, desalination plants and solvent
extraction solutions.
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The patented ALPHA System primarily consists of the following equipment:
——ALPHA Tower, a spray-type brick lined absorption tower, where hot SO3 gas
is absorbed into concentrated sulphuric acid.

——ALPHA Pump Tank, a pump tank where a submerged pump circulates acid to
various equipment and dilution water is added to control the acid strength.
——ALPHA Boiler, a kettle type reboiler that utilizes the energy generated from
the hot SO3; absorption and the heat of dilution, to generate low pressure steam.
——ALPHA Boiler Feed Water Preheater, a shell and tube product-feed heat
exchanger that preheats boiler feed water prior to steam generation.
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ALPHA System 3D Model
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ALPHA Installation at Lvling
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The ALPHA system is an auxiliary system to the sulphuric acid plant, meaning
that the sulphuric acid plant can operate independent of the ALPHA system. In the
case of Lvling, ALPHA was added to an existing sulphuric acid plant to expand
the production capacity of the plant from 400 mtpd to 600 mtpd. Integrating an
ALPHA system into an existing sulphuric acid plant is an economically attractive
method to expand the production of the sulphuric acid plant as the investment
return period can be less than 2-3 years.
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ALPHA System CFD Model
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The materials of construction are of paramount importance to the operational
reliability of ALPHA. During the development stages of ALPHA, an extensive
corrosion test program was executed at Chemetics® Research and Development
facility. Over 50 metallurgies were tested for corrosion resistance to hot and
concentrated sulphuric acid under projected operating and possible upset
conditions. Now, after six months of ALPHA’s continuous operation at Lvling,
internal inspection and sonic thickness measurements have confirmed that the
selected material, SARAMET HT®, can be successfully applied to an industrial
scale. Saramet HT® is part of the SARAMET® family of materials developed by
Chemetics for use in Sulphuric acid plants.
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Maintaining the operation in the narrow window of sulphuric acid concentration
(98.5-99.5%wt.) and temperature (185-205°C) are critical to ALPHA materials and
operation. Therefore the main acid circulation contains redundant acid
concentration analyzers and an on-line corrosion monitoring system that guards
critical piping systems. These redundant instruments provide confidence to
operators that the ALPHA System is operating in the correct operating window

and increases the ease of operation.
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A safety system continuously monitors the operation of the Alpha System. If this
system determines that the ALPHA system is no longer operating within the safe
operating region then an Emergency Dump Tank system is activated to protect
the safety of plant operators in the unlikely event of a serious leak in the ALPHA
Boiler.
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Chemetics® ALPHA System at Lvling is a successful reference for increasing the
energy recovery and production capacity in a sulphuric acid plant. Low corrosion
rates of materials of construction have been demonstrated which are important for
operational reliability. Redundant instruments and safety systems allow for safe
operation and ensure that the system requires minimal operator attention.
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CHEMETICS
Suite 200 — 2930 Virtual Way

Vancouver, BC Canada V5M 0A5
Tel: +1.604.734.1200 Fax: +1.604.734.0340
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