
Advantex® Glass Fiber 
Flue Gas Desulfurization (FGD) Applications

Advantex® glass fiber used for the stack liner of the

Tangshan unit, China, Capacity: 600 MW, installed in 2013.



g  Chemical corrosion resistance against acid, alkali and 
salt solution: [high Chloride, Fluoride levels and Sulphuric acid]

g  Structural stability at elevated temperatures: 
[+/-120°C wet; +/-200°C dry] 

g  Long service life expectancy: [30-50 years]

g  High strength/stiffness

g  Lightweight 

g  Low life cycle cost 

g  Ease of workability

MATERIAL PERFORMANCE REQUIRED
(According to GB standards for chimney liners and American Electric Power Research Institute Wet Chimney Design Guidelines)

In applications exposed to corrosion (such as FGD), FRP-laminates are vulnerable to
defects such as poor resin curing, diffusion, resin embrittlement, resin micro-cracking,
swelling, impact, environmental cycling, aging (time) etc. This could allow the corrosive
media to reach through the corrosion barrier to the structural layers to jeopardize the
overall integrity of the structure. Hence the selection of glass fibers in corrosion barrier
and the structural layers is critical. Owens Corning’s Advantex®-Boron-free-E-CR-Glass
offers exceptional corrosion performance for variety of corrosive media. 

EXAMPLE OF 900 MW FGD UNIT IN USA

WHY IS THE GLASS TYPE SELECTION CRITICAL IN
CORROSIVE ENVIRONMENTS?
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Owens Corning internal tests – China Composites Center, Shanghai, March 2014

TS/FS/CS: Tensile Strength/Flexural Strength/Compressive Strength – TM/FM: Tensile Modulus/Flexural Modulus
UD/Rov: along UD/along Roving direction
Sample: Epoxy vinylester resin + Advantex® SE1200 roving glass fiber + UD450 UD fabric
Test Temperature: 25, 50, 80°C 
Test Methods: GB/T 1446-2005; GB/T 1447-2005; GB/T1449-2005;
GB/T 4550-2005; GB/T 9979-2005; GB/T 3354-1999; GB/T3356-1999

Tests completed by Wuhan University of Technology in collaboration with Owens Corning China Composites Center, Nov. 2013

FRP STRUCTURE: OWENS CORNING GLASS FOR EACH LAYER

Corrosion FRP barrier

5 35 75
Percent glass fiber by weight

Advantex® or C-glass
veil products

Advantex® chopped roving,
chopped strand mat or fabrics

Advantex® direct roving

INTERIOR

Structural FRP
(provides the strength)

EXTERIOR

ADVANTEX
®

GLASS FIBER – A PERFECT CHOICE FOR FGD APPLICATIONS 
Usual work environment: temperature about 50°C and some acid gas flow.

Material Cost Density Corrosion Durability Thermal
insulation

Installation
properties

Advantex® FRP

E-Glass FRP

Ti Alloy

According to ASTM-D-578, ISO-2078, DIN 1259 and China GB 50051 standards, E-CR-Glass is recommended
for acidic environments (such as FGD).  Advantex® glass meets ASTM D578, ISO 2078 and GB 50051.

Min. standard Min. standard Min. standard Min. standard Min. standard Min. standard

Improved Improved Improved Improved Improved Improved

TS*UD
Mpa

TS*Rov
Mpa

FS*UD
Mpa

FS*Rov
Mpa

CS*UD
Mpa

TM*UD
Gpa

FM UD
Gpa

FM*Rov
Gpa

GB 50051-2013
(room temp. ref.) ≥190.0 ≥220.0 ≥140.0 ≥330.0 ≥140.0 ≥16.0 ≥8.0 ≥18.0

25°C 290.1 490.9 437.8 549.5 243.3 23.7 9.3 23.3

50°C 242.5 436.0 404.0 619.1 214.4 21.6 9.6 22.3

80°C 186.2 387.5 390.1 477.1 196.5 20.6 9.6 21.1

PROVEN GOOD MECHANICAL PROPERTIES OF FRP 
CHIMNEY LINERS MADE OF ADVANTEX

®

GLASS FIBER 

Mechanical properties
along roving direction 

Mechanical
properties along

UD fabric
direction 



E-glass FRP rod after 3 months
E-glass starts to break down, de-bond from
the resin and weaken significantly.

Advantex® FRP rod after 3 months
Advantex® glass continues to perform with no
leaching, maintaining its strength.

The stress-rupture test results show
Advantex® glass offers a useful stress
12 times that of a laminate made with
traditional E-glass in sulfuric and
hydrochloric acid applications.
Another way of looking at the
performance differences is by noting
the traditional E-glass laminate would
fail in approximately four days when
stressed at the 50-year stress limit for
the Advantex® glass laminate.

STRESS-RUPTURE OF COMPOSITE RODS IN NORMAL ACIDS (HCI-H2SO4)

SCANNING ELECTRON MICROSCOPY (SEM) –
EXAMINATION AFTER BEING EXPOSED TO SULFURIC ACID

Owens Corning S&T Stress Corrosion Lab.

FRP CORROSION RESISTANCE IN MANY CASES SURPASSES 
STAINLESS STEEL AND HIGH NICKEL ALLOY

Corrosion
Performance FRP 2205 SS C276 Alloy

Hydrochloric Acid 90°C to 15% concentration 60°C to 1% concentration 80°C to 15% concentration

Acid Chloride 100°C in all 65°C with 2,000PPM @ low 65°C with 50,000PPM @ low

Owens Corning S&T Stress Corrosion Lab.
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Flexural Strength Properties 

H2S04: 10%
HCI: 1000 mg / L
Room temperature 
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Flexural Modulus Properties

H2S04: 10%
HCI: 1000 mg / L
Room temperature 

There is no weight loss of Advantex® glass reinforced FGD part after 28 days at
room temperature and 85°C. Ti Alloy FGD part is stable at room temperature or
at very low content of acid solution. But Ti alloy FGD part will loss much weight as
increasing temperature and higher content of acid solution.

ADVANTEX
®

GLASS REINFORCED FGD COMPOSITES
WEIGHT LOSS PROPERTIES ARE STABLE AT ACID SOLUTION
Compared with the traditional Ti Alloy FGD parts.

ADVANTEX
®

GLASS REINFORCED FGD COMPOSITES
MECHANICAL PROPERTIES ARE STABLE AT ACID SOLUTION
After 35 days at room temperature.

Sample: Epoxy vinylester resin + M450 Mat
Test Temperature: Room temperature
Acid Solution: 10% H2SO4 +1000mg/L HCl
Sample Exposure Period:
7days, 13days, 21days, 28 days, 35 days.

Owens Corning internal tests – China Composites Center, Shanghai, 2013.

Sample:
Epoxy vinylester resin + M450 Mat + SE1200 Roving + UD450 UD
fabric; Ti alloy

Test Temperature:
85°C, 50°C, room temperature

Acid Solution: 
10% H2SO4 +1000mg/LHCl, 5% H2SO4 + 500mg/L HCl, 0.2% H2SO4

Sample Exposure Period:
3days, 7days, 13days, 28 days

Owens Corning internal tests – China Composites Center, Shanghai, 2013.
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North & Central America
Owens Corning
Composite Materials, LLC.
One Owens Corning Parkway
Toledo
Ohio 43659
1.800.GET.PINK™

Brazil
Owens Corning
Rodovia Washington Luis, Km 171  
Rio Claro – SP – Brazil
CEP: 13501-600
+55 19 3535-9300 or 0800 707-3312

Europe
European Owens Corning Fiberglas Sprl.
166 Chaussée de la Hulpe
B-1170 Brussels
Belgium
+32.2.674.82.11

China
Owens Corning – OC Asia Pacific 
Shanghai Regional Headquarters
Unit 01
02,05, 39/F,
Pudong Kerry Parkside,
1155 Fang Dian Road,
Pudong,
201204,
Shanghai,
China
+86-21-6101 9666
Fax: +86-21-6101 7100

India
Owens Corning (India) Pvt. Ltd.
7th floor, Alpha Building,
Hiranandani Gardens,
Powai,
Mumbai – 400076.
+91 22 6668 1700

This information and data contained herein is offered
solely as a guide in the selection of reinforcements.
The information contained in this publication is based
on actual laboratory data and field test experience.
We believe this information to be reliable, but do not
guarantee its applicability to the user’s process or
assume any responsibility or liability arising out of
its use or performance. The user agrees to be
responsible for thoroughly testing any application
to determine its suitability before committing to
production. It is important for the user to determine
the properties of its own commercial compounds
when using this or any other reinforcement. Because
of numerous factors affecting results, we make no
warranty of any kind, express or implied, including
those of merchantability and fitness for a particular
purpose. Statements in this publication shall not be
construed as representations or warranties or as
inducements to infringe any patent or violate any law
safety code or insurance regulation.

Owens Corning reserves the right to modify this
document without prior notice.
© 2014 Owens Corning. All Rights Reserved.
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Image courtesy of Tangshan, CN. 

www.owenscorning.com
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