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THERMO-LAG 3000

Thermo-Lag 3000
Is an Advanced
Flexible Epoxy
Intumescent
Fireproofing System

It's the most efficient epoxy intumescent passive

fire protection material in the industry based on
Underwriter’s Laboratories, Inc. (UL) & offshore
certification. Specifically designed to provide 1-4
hour hydrocarbon fire protection for structural steel
in petrochemical environments.

Benefits of Thermo-Lag 3000

> Inherent flexibility & elongation based on advanced
polysulfide technology

>~ Crack resistant during construction and in service
> High flexural and tensile strength

> Lowest thickness and applied weight per fire rating
of any exterior rated epoxy intumescent

> Best application characteristics of any epoxy
intumescent: 1:1 mix ratio and easy batch-mix for
single component and trowel application

> Listed & certified to UL 1709

> Offshore certification by Lloyd’s Register (LR) & Det
Norske Veritas (DNV)

> Resistant to torch / hose stream impingement per
NFPA, Annex H

> Explosion resistant

Applications

> Refineries

> Petrochemical plants
> Gas plants

> LNG facilities

> Power plants

> Commercial buildings, 4-hour ratings



SYSTEM FEATURES

Thermo-Lag 3000 Material and
Weight Savings

PROPERTIES  '"RUO-LAG COMPETITOR1 COMPETITOR2 COMPETITOR 3
Design XR618 XR625 XR647 XR612
Fire Rating 2 Hour 2 Hour 2 Hour 2 Hour
Thickness 310 mils 416 mils 424 mils 480 mils
Applied Weight | 2.02 b/ft2 2.48 Ib/ft2 2.53 b/ft2 2.87 b/ft2
“Weight Lowest +18% +20% +29%
Savings

All thicknesses are shown in inches and are based on a W10X49 column size

*Thermo-Lag 3000 based on 1.25 g/cm3 density
*Competitive products based on 1.15 g/cm? (typical applied density)

Plural component application only

NOTE: All competitive epoxy intumescent products that are applied by single component

application, have similar spray applied densities approximately 1.25 g/cm3.

Off-site Speed and Durability

> Fast application and shop throughput

> Hard, durable, highly flexible material resistant to damage
> High quality finish in less time

>~ Connections and block-outs are easily fireproofed on-site

SHOP APPLICATION OF THERMO-LAG 3000. THERMO-LAG 3000 SYSTEM INSTALLED, FIELD CONNECTIONS (BLOCK-OUTS)

READY FOR TRANSPORT TO SITE INSTALLED ON-SITE

INSTALLATION OF FIBERGLASS MESH
REINFORECEMENT




PERFORMANCE TESTING & FLEXIBILITY

Thermo-Lag 3000 - Performance Testing
Advanced ngh FleX|b|l|ty Thermo-Lag 3000 has been successfully tested and is in
Polysulfide Technology compliance with the following third party test programs:

Thermo-Lag 3000’s unique combination of
inherent flexibility, high tensile strength, and high
adhesion strength can outperform competitive
rigid epoxy systems in severe climatic conditions.
Rigid epoxy systems are prone to embrittlement
and cracking when exposed to severe cold
conditions.

Thermo-Lag 3000 can resist severe cold climate
cracking based on its advanced, highly flexible polysulfide
technology. The flexible properties of Thermo-Lag 3000
make it a more resilient epoxy intumescent passive fire
protection system able to withstand:

> Severe temperature swings & climatic extremes

> Vibration damage during transport from application
site to project site

> Explosions and steel deformation
> Impact damage

o HOSE STREAM ENDURANCE (NFPA 58, ANNEX H)
Flexibility

Thermo-Lag 3000 is a tough, durable, highly flexible
material that can deliver lasting physical performance.

Itis the ideal solution for both on-site and off-site
application, providing the ultimate in design flexibility
and enhanced project scheduling.

19 MM FLEX OVER 127 MM SPAN
FLEXURAL STRENGTH: 2,253 PSI (15.5 MPA)

INTRODUCED IN 1999

NO COLD WEATHER CRACKING OR
DISBONDMENT IN PRODUCT HISTORY

EXPLOSION RESISTANCE




SEVERE COLD THERMAL CYCLIC TESTING

Thermo-Lag 3000 Severe - 00000
Cold Cyclic Temperature
Testing

Thermo-Lag 3000 has passed the most rigorous

thermal cyclic testing program in the industry
based on NACE TM0304 Section 9. This testing was
conducted to establish performance of epoxy PFP

materials at extreme temperature ranges.

> Testing performed with t-bar panel
configuration (modified) NACE TM0304 - worse
case

v

Severe thermal shock per cycle (90°C
temperature swing)

(Modified) NACE TM0304 Section 9 Test Procedure

225 Cycles / Cycle Duration: < 7 Hours | Test Duration: 3 Weeks
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HEATING HOLD COOLING HOLD HEATING HOLD
UP FROM AT +140°F DOWN FROM AT -22°F UP FROM AT +140°F
+68°F TO +140°F (+60°C) +140°F TO -22°F (-30°C) -22°F TO +140°F (+60°C)
(+20°C TO +60°C) (+60°C TO -30°C) (-30°C TO +60°C)
= g

v Modified to include T-bar test sample to evaluate worst case configuration
v" All products were tested with both mesh and mesh-free samples
v Evaluation included Thermo-Lag 3000 and rigid epoxy PFP systems

Thermo-Lag 3000 Results Rigid Epoxy Intumescent System Results

> Thermo-Lag 3000 has sufficient elongation, > Exhibited cracking after first few cycles

flexibility, and adhesion to withstand thermal cycling » Cracked at leading edge

> No cracking or disbondment after 225 cycles due to

advanced polysulfide technology > Disbonded from primer at leading edge

> Cracked at web/flange radius (with both mesh and

> Thermo-Lag 3000 exhibited no cracking or mesh-free samples)

disbondment at extreme cold temperatures due to
the inherent flexibility of the product

>~ Thermo-Lag 3000 exhibited no cracking or
disbondment at extreme cold temperatures due to
the inherent flexibility of the product (in the both
meshed and un-meshed samples)



APPLICATION & PERFORMANCE DATA

Thermo-Lag 3000 System
is an Easy-to-Apply Epoxy
Intumescent Fireproofing
System

Thermo-Lag 3000 has the best spray and
trowel attributes of any passive fire protection
material. It incorporates our proprietary
fiberglass or carbon fiber reinforcing mesh
(depending on design). Our Thermo-Lag 3000
mesh reinforced system resists cracking and
provides maximum durability and resilience in
extreme environments.

e——— Prepared Steel

———— Primer
e—— Thermo-Lag 3000
o——— Mesh

e—— Thermo-Lag 3000

o———— Topcoat

APPLICATION PROPERTIES

THERMO-LAG 3000 P

THERMO-LAG 3000 P
(THINNED 5%)

Construction Phase Off-site On-site
Recoat Time 30 Min. 4 Hours
Volume Solids 100% 95%
Film Build 160-200 mils 80-160 mils
(Per Coat) (4-5 mm) (2-4 mm)

Application Method

Plural Component /
Trowel

Single Component /
Trowel

PERFORMANCE DATA

Hardness ASTM D2240 Shore D 50
Impact Resistance ASTM D2794 288 inkcgf:lnt; 3.31
Bond Strength ASTM D4541 950 psi (6.55 MPa)
COS”:rper:;jj"e ASTM D695 2,190 psi (15.1 MPa)
Flexural Strength ASTM D790 2,253 psi (15.5 MPa)
Surface Burning ASTM E84 Class A




FIRE RESISTANCE AND ENVIRONMENTAL TESTING

Thermo-Lag 3000 Saves Lives — @@ @O

and Assets
When exposed to a fire, Thermo-Lag 3000

intumesces or swells producing a heat blocking
char which insulates the steel from exposure

to high temperatures. This technology provides
protection for assets against structural collapse
and allows time for egress of personnel and
firefighting measures.

Fire Resistance Certifications I

Thermo-Lag 3000 has undergone extensive third-party
fire performance testing and is certified to:

Underwriter’s Laboratories (UL)
UL 1709

Intertek
ASTM E119 / UL 263 / CAN/ULC S101-07

Lloyds Register (LR) / Det Norske Veritas (DNV)
IMO FTP Code Part 3/ IMO Res.A.754(18) hydrocarbon

curve according to ISO 834-3 y i&
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UL 1709 Environmental Testing U
Intertek L
Thermo-Lag 3000 is in full compliance with the ®
acceptance criteria for the UL Environmental Test
Program which is the basis for exterior fireproofing
product evaluation. Thermo-Lag 3000 is rated by UL
and Intertek for both exterior and interior use.
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INDUSTRIAL WET/FREEZING/THAW
ATMOSPHERE HIGH HUMIDITY CYCLING UV EXPOSURE SALT SPRAY
> Sulfur dioxide & carbon > Subjected to high humidity > Wet, freeze, thaw cycling > Subjected to accelerated UV | > Subjected to salt spray for
dioxide exposure for 30 days exposure for 180 days > 12 cycles: aging for 270 days at 158°F 90 days
> 72 hours rain (70°C)

> 24 hours at -40°F (-40°C)
> 72hours dry at 140°F (60°C)




CARBOLINE COMPANY
GLOBAL HEADQUARTERS
2150 SCHUETZ ROAD

ST. LOUIS, MO 63146 USA
PH: +1-314-644-1000
WWW.CARBOLINE.COM

ARGENTINA - BUENOS AIRES
EINSTEIN 1095

PARQUE INDUSTRIAL OKS
GARIN PROV. DE BUENOS
AIRES, ARGENTINA

PHONE: 54-3327-44-2222
FAX: 54-3327-44-2223

CANADA - ONTARIO

420 TAPSCOTT ROAD UNIT 5
SCARBOROUGH, ONTARIO
M1B 1Y4, CANADA

PHONE: 416-292-2361

FAX: 416-298-5887

CHINA - DALIAN
HOU SHI CUN, DA WEI JIA
ZHEN

JIN ZHOU DISTRICT
DALIAN, CHINA 116110
PHONE: 86-411-8789-8441,
8442, 8443, 8444

FAX: 86-411-8789-8445

INDIA - CHENNAI

NO. 356 & 357 SIDCO
INDUSTRIAL ESTATE
AMBATTUR,

CHENNALI 600 098
INDIA

PHONE: 91-22-28500321
FAX: 91-22-28500323

INDONESIA

PT CARBOLINE INDONESIA
SOLUSI

WISMA 77, TOWER 1 - 12TH FL
JL. LETJEN S PARMAN KAV 77
SLIPI, JAKARTA BARAT
INDONESIA 11410

PHONE: +62-21-536-3070

ITALY - ALGHERO

VIA MILANO 150

20093 COLOGNO MONZESE
(M1), ITALY

PHONE: 3902-25 3751
FAX: 3902-25 37560

JAPAN - AMAGASAKI
TERAMOTO UNYU SOKO CO.,
LTD 17
MINAMIHATSUSHIMA-CHO,
AMAGASAKI, 660-0833 JAPAN
PHONE: 81-3-3643-4501

FAX: 81-3-3643-2951

NEW ZEALAND - TAURANGA
91-111 OROPI ROAD
GREERTON

TAURANGA

NEW ZEALAND

PHONE: +64-7-5411-221
FAX: +64-7-541-1310

NORWAY - LIERSTRANDA
P.0. BOX 593

3412 LIERSTRANDA, NORWAY
PHONE: 47-32-857300

FAX: 47-32-857301

PUERTO RICO - SAN LORENZO
URB. APONTE #5

SAN LORENZO, PUERTO RICO
00754

PHONE: 787-736-4221

FAX: 787-736-53133

SAUDI ARABIA - DAMMAM
1ST INDUSTRY CITY, 28TH
STREET

P.0. BOX 1050

DAMMAM 31431,

KINGDOM OF SAUDI ARABIA
PHONE: +966-3-847-3044
FAX: +966-3-847-3689

SOUTH AFRICA -
JOHANNESBURG

8 CRESSET ROAD

MIDRAND INDUSTRIAL PARK
JOHANNESBURG,

SOUTH AFRICA

PHONE: 27-11-2545500

FAX: 27-11-310-2872

SOUTH KOREA - BUSAN

43-1, JINYOUNG-RI
JINYOUNG-EUB
KIMHAE-CITY, 621-800
KYOUNGSANGNAMDO, KOREA
PHONE: 82-55-343-6441/5
FAX: 82-55-343-6414

THAILAND

DIMET (SIAM) PUBLIC
COMPANY LIMITED.
602 MO0 2 BANGPOO
INDUSTRIAL ESTATE
BANGPOOMAI, MUANG
SAMUTPRAKARN
THAILAND

PHONE: 66-2-323-2800

TURKEY - BURSA

ALl OSMAN SONMES CAD. NO:4
BURSA, DOSAB 16369 TURKEY
PHONE: 90-224-261-0537

UAE - DUBAI

P.0. BOX 3034

DUBAI, UAE

PHONE: 971-4-347-0460
FAX: 971-4-347-0242

USA - DAYTON

95 AIRPARK VISTA BLVD.
DAYTON, NV 89403
PHONE: 775-246-0760
FAX: 775-246-0763

USA - GREEN BAY
614 ELIZABETH ST
GREEN BAY, WI 54302
PHONE: 920-437-6561
FAX: 920-437-8546

USA - LAKE CHARLES
900 OPELOUSAS STREET
LAKE CHARLES, LA 70601
PHONE: 337-433-0605
FAX: 337-439-0380

USA - LOUISA

321 DUKE ST.

LOUISA VA 23093
PHONE: 540-967-5119
FAX: 540-967-5120

VENEZUELA - VALENCIA
URBANIZACION INDUSTRIAL
“EL TIGRE"

AVENIDA PRINCIPAL
GALPON "H"

VALENCIA EDO. CARABOBO
VENEZUELA

PHONE: 58-245-4000400
FAX: 58-245-5642011

VIETNAM -TINH BINH DUONG
LO D, 4R-CN

KHU CONG NGNIEP MY PHUOC 3
THI XA BEN CAT

VIETNAM

PHONE: (84) 08-3822-7684

12-46-1019-672



