Stack Mist Acid Reduction and
Reduced Maintenance Costs

Improving Environmental Reliability and Reducing
Maintenance Turnaround Costs
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Overview

« Client needed to replace a Brink® mist eliminator vessel prior to the
plant stack due to ongoing maintenance problems and potential acid
mist emission concerns.

« Client and MECS, Inc. evaluated technology options to select the most
cost effective solution to provide long term improvements in acid mist
acid carryover and maintenance spend.

« Client had a very tight turnaround window due to their customer
demands for acid and needed to execute the demolition and installation
of the new vessel in a timely and safe manner.

* Numerous stakeholders and equipment selection facilitated meeting the
project goals of a safe, reliable, cost effective solution with a successful
startup.
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1972 Vessel — Original Fabrication Drawings
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~22" Vessel Diameter

~32" Vessel Height

42 Candles (7 blank spares)
Brick Lined Below
Tubesheet (83 courses)
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1972 Vessel — Prior to Maintenance Outage
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Replacement Vessel — Project Considerations

1. Problem: Sulfate Accumulation Between Brick Lining and Carbon Steel Shell

2. Mist Eliminating Candle Seal Legs
a) Coming into contact with floor and filling up
b) Breaking off
c) Inspection and repairs required

3. Mist Carryover
a) Environmental Permit Implications
b) Personnel Safety Implications

4. Turnaround Inspections
a) Ability to inspect/repair brick lined sump area
b) Ability to inspect/repair carbon steel shell
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1972 Vessel — Prior to Maintenance Outage
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Replacement Vessel — Project Drivers

1. Improved reliability and inspection capability
a) Ability to perform meaningful NDT on vessel while process is running
b) Reduction in number of potential leak points for acid mist carryover

c) Reduction in time and maintenance costs during turnaround
d) Long vessel life

2. Short Turnaround Window
a) Total 4 weeks feeds off to feeds on
b) Reuse and match existing elevations for inlet and outlet ducts
c) Reuse existing grillage and support structure

DuPont
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Improved Reliability and Inspection Capability

1. Vessel Design — Materials of Construction

2. Mist Eliminator Selection — Elimination of
Candle Seal Legs

DuPont
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Vessel Design — New Vessel
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40 Candles (7 blank spares)
Mixture of Zecor-Z® and 304SS
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Zecor-Z® Alloy Vessels - Improved Inspection and Repair Capability

1. Alloy vessels enable quality NDT vessel
iInspections

2. NDT inspections can be done while online

3. Localized repairs can be performed if necessary

4. Reduced need for internal inspection and

confined space entry and duration of confined
space entries
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Vessel Design — Alloy Versus Brick Lined
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Reduced Corrosion Rates

ZeCor-Z°® Corrosion Rate from Static Inmersion Test
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Improved Reliability and Inspection — Candle Selection

Hanging Elements — How to Deal with Liquid Build
Up in Fiber Beds?

Traditional

Seal Cups or Seal Legs

New Technology

XP™ with AutoDrain™
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Seal Cup Design Volume Considerations

|

For 50 plus years MECS, Inc has
used what has come to be known
by the industry as seal legs and
seal cups. A

: : : Pipe
These devices provide hydraulic _ * Volume
head in a standing column of liquid Effective (PV)
allowing the collected liquid from Cup
the mist eliminator to drain across Vé’\'fme\ _
the differential pressure from the (V) 3
inside to the outside of hanging
fiberbeds.

L= AL x SF CV must be greater than PV
SPG
DuPont
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50 years of History Can’ t be Wrong, Right?

There are many potential failure modes to the device:

DuPont

Failure to fill cups (if used)

Failure to submerge seal legs in troughs (if routed to
trough)

Corrosion on cups or pipes (even only a pinhole)
Pluggage
Blowing of seal due to high pressure drop

Corrosion in heat effect zone around half coupling
where seal leg attaches to bottom of element

And many, many others
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Hanging Candles Typical Installation
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QUPOND

AutoDrain™ Features and Benefits

* NO element seal legs
- a much less expensive and faster installation

* NO seal cups or routing of seal leg piping to troughs

* NO need to establish a seal prior to start-up
- seal is established automatically

* NO handling of hazardous process liquids to charge seal cups
» Safer and faster to inspect tower internals below the tube sheet
e Safer and faster plant start-ups

* Eliminate seal leg failures
- @ major source of maintenance headaches

* NO standing liquid in bottom of element
- less formation of reentrainment
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What does AutoDrain™ Look Like?

The barrier layer
helps create a zone
of very near zero
velocity in the
wicking fibers. This
allows for good gas/
liquid
disengagement.
The Gas Barrier
Assembly provides a
stiff framework and
complete barrier on
the inside of the
fiberbed to prevent
gas flow through
AutoDrain device.

DuPont
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CLEAN TECHNOLOGIES

AutoDrain Device
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A

Replacement Vessel — Project Drivers

1. Short Turnaround Window
a) Total 4 weeks feeds off to feeds on
b) Reuse and match existing elevations for inlet and outlet duct
c) Reuse existing grillage and support structure

- -
Susta l na ble Solut l on s Copyright © 2013. MECS, Inc. All rights reserved. The DuPont Oval Logo, DuPont™: The Miracles of Science™ and all products denoted with a ®
or ™are trademarks or registered trademarks of E. I. du Pont de Nemours and Company or its affiliates. M S 21

CLEAN TECHNOLOGIES



Replacement Vessel — Alloy Vessel

1. Short Turnaround Window
a) Due to size of new vessel it could not be shop fabricated

b) New completed alloy tower was lifted to sit on existing structural steel
and foundation

i.  No consideration for bracing refractory or tearing internal
corrosion barrier during lift

c) Minimizes remaining work after vessel has been installed on steel
a) Ductwork connections
b) Installation of XP™ AutoDrain™ candles
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Replacement Vessel — Field Assembly
MECS, Inc. and The Roberts Company
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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Replacement Vessel — Field Assembly
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A

Replacement Vessel — Demolition of Old Vessel
VIP International

Video — Demolition of Vessel
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Replacement Vessel — Installed

)
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New XP™ with AutoDrain™ Candles Installed
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New XP ™ with AutoDrain ™ Candles Installed
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Startup Performance

« Started up and have been running since November 2012.
« Emission Requirement 0.14 Ib H2S0O4 Mist / Ton Acid.

« EPA Method 8 Measured Emissions were measured at 0.037 Ib H2SO4 Mist /
Ton Acid on average.

» This result is lower than previous operating data for mist carryover.

e Other clients have used the XP™ with AutoDrain™ to meet emission
requirements of 0.05 Ib/Ton.
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Future Outages

« Shorten the number of exposure hours for confined space entry
into a hazardous environment during maintenance outages.

» Lessen the impact on the need for rescue teams, hole watches
and other resources to support confined space entry.

« Ability to plan for any necessary repairs prior to the outage.
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Conclusion

* Problematic Final Mist Eliminating Vessel was replaced in a
short turnaround window using advanced materials of
construction and innovative AutoDrain™ technology to meet the
site’ s goals.

* Replacement vessel provided lower than historical acid mist
measurements.

 New vessel will enable site to spend less during future
maintenance turnarounds and provide greater operating
reliability.

» Multiple stakeholders were involved in the successful execution
of this project for the client. MECS, Inc., The Roberts Company,
VIP International
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®

The miracles of science*
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