LANXES

Energizing Chemistry

LANXESS is one of the leaders in microbial control for oil
& gas applications. Combining our broad portfolio of actives
with industry leading test methodologies, we can help
optimize antimicrobial treatments for water flood operations.
By utilizing an effective microbial control treatment program,
you will maximize the quantity and improve the quality of
hydrocarbon production in mature, valuable assets while

supporting more sustainable operations.

An optimized biocides program applies the right technologies
in the different phases of onshore and offshore water

flooding applications to maximize microbial control:

Table 1: Microbial control biocide selection guide

Solutions for the Oil & Gas Industry

Technology Guide for Onshore and Offshore Water Flooding Applications

from treating topside, protecting near wellbore, sustaining
well treatment and remediating produced water. Each
application is different and requires a tailored program to meet
a variety of needs. In order to provide a holistic treatment of the
water flood, a combination of a fast acting biocide and a long
term preservative is recommended.

TREAT - Topside

If you want to...

.. use these biocides

(Including produced water reinjected)

Treatment of the injection water can be anywhere from + Eliminate organisms topside to downhole o Glut * Bronopol
a produced water treatment facility to on-the-fly + Eliminate sulfide generation e Glut+Quat < THPS
application at the injection well. + Improve asset integrity

PROTECT - Near Wellbore

This biocide treatment is similar to topside treatment + Control biofilm near wellbore * Glut * Bronopol
— however, protecting near wellbore will help control * Improve injectivity rates e GluttQuat <« THNM
biofilm for better injectivity rates. « DMO

SUSTAIN - Production Well Treatment

Application is typically a shock treatment in which the * Remediate the producing well o Glut * Bronopol
biocide would be dosed into an offline production well * Improve productivity e Glut+Quat <« THNM
and shut in for a specified duration of time before the + Reduce tubing corrosion « DMO

well is brought back online again. * Reduce souring

REMEDIATE - Produced Water

This includes the transportation of water from wellhead + Control sulfide generation o Glut o Glut+Quat
to treatment facility. Biocides are dosed after the * Control MIC/Biofilm formation in * THPS « DBNPA
separator and the duration of biocide is generally a topside assets * THNM « DMO
batch dose or customized treatment.

Note: Different biocide programs can influence several phases. Please check product label for registration restrictions in your region. Check with your Microbial
Control representative for more information on biocide programs and registrations.

Page 1 of 2: This document contains important information and must be read in its entirety.



Table 2: Waterflood Phase and Biocide Performance Figure 1: Typical water flooding biocide treatment

Example Treat | Protect | Sustain | Remediate

Products*

Treat
Topside

Remediate
Glutaraldehyde Produced Water

Agucar™ GA 50 4 ++ ++ ++
Aqucar™ GA 24
Aqucar™ GA 25

Glutaraldehyde
+ Quat o
Aqucar™ 742 +++ ++ ++ +++

Aqucar™ 714
Aqucar™ 736

DBNPA Sustain
Aqucar™ DB 20 +++ — _ + Production

Well Treati t
Aqucar™ DB 100 e reatmen Protect

Near
Wellbore

Bronopol
Aqucar™ BP + ++ ++ -

10/30/100

THNM
Aqucar™ TN 25 - o+ o+ ++

Aqucar™ TN 50

DMO
Aqucar® A78 - +++ +++ ++

Aqucar® A20

*Not all products are available in all regions. Check with your Microbial
Control representative for more information on product registrations.

With  Customer Application Centers around the world,
LANXESS Microbial Control's experts employ state-of-the-art
laboratories and testing protocols to address your microbial
challenges. We can leverage our experience in the oil and gas

industry to assist you and bring value to your operation.

The manner in which you use and the purpose to which you put and utilize our products, technical assistance

and information (whether verbal, written or by way of production evaluations), including any suggested for-

mulations and recommendations are beyond our control. Therefore, it is imperative that you test our products,
|

technical assistance and information to determine to your own satisfaction whether they are suitable for your
intended uses and applications. This application-specific analysis must at least include testing to determine
suitability from a technical as well as health, safety, and environmental standpoint. Such testing has not nec-
essarily been done by us. Unless we otherwise agree in writing, all products are sold strictly pursuant to the
terms of our standard conditions of sale. All information and technical assistance is given without warranty
or guarantee and is subject to change without notice. It is expressly understood and agreed that you assume
and hereby expressly release us from all liability, in tort, contract or otherwise, incurred in connection with the
LANXESS Corporation use of our products, technical assistance, and information. Any statement or recommendation not contained
herein is unauthorized and shall not bind us. Nothing herein shall be construed as a recommendation to use
any product in conflict with patents covering any material or its use. No license is implied or in fact granted
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111 RIDC Park West Drive under the claims of any patent.
Pittsburgh, PA 15275-1112 Note: The information contained in this publication is current as of August, 2023. Please contact LANXESS
Phone: 1-800-LANXESS Corporation to determine if this publication has been revised.
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