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What is CPVC ?

&

First produced by Lubrizol Advanced Materials, In
(formerly BF Goodrich Performance Materials) In
the | ate 19500s.

PVC homopolymer subjected to chlorination react

Chlorine atoms surrounding the carbon backbone
help protect the chain from attack, improving the
pl asti coOs

Temperature

Chemical resistance



Where i1s CPVC used?

Most commonly used to manufacture pipe and pip
fittings for fire suppression systems, potable water
distribution, as well as corrosive fluid handling . Us
IS recognized by all model building codes.

Covered
the Instal
TwoeFami

OYWNFPA 13D/ NFPA 13R: Standard for
ation of Sprinkler Systems in-@me

y Dwellings and Manufactured Homes
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Where I1s CPVC used?

2009 IRC Code Change
SECTION R313
FIRE SPRINKLER SYSTEMS

R313.1 General. Effective January 1, 2011, an
approved automatic fire sprinkler system shall be
Installed in new one and twamily dwellings and
townhouses in accordance with NFPA 13D.
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Where i1s CPVC used?

CPVC and Polyurethane Foam Today
As pour f oamée

One product includes a layer of rigid polyurethane
foam insulation, bonded directly to the entire pipe
surface.

As spray f oame

Applied directly to the surface of CPVC pipe and
fittings as insulation, construction gap filler and, In
some cases, a fire block/retardant
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How does CPVC fail?

Environmental Stress Cracking (ESC)

By chemical attack under loading

&

A mechanism by which certain organic chemicals
cause extremely localized weakening at the surfac
of a part that permits the propagation of a crack.
The crack exhibits glossy fractured surfaces
occurring in regions of mechanical stress (e.g.,
pressure loads)

Organic fluids, such as natural or synthetic ester c
nonionic surfactants, alcohols, glycols may cause
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How does CPVC fail?

Mechanical Stress Cracking (MSC)
Results when piping is installed under high loading/str

Presence of external or internal cracks in a plastic c
cause failure by tensile stresses less than that of its
shortterm mechanical strength

Compounded by exposure to elevated temperatures

The polyurethane chemical reaction is exothermic, which
depending upon foam thicknesses, can reach temperature

excess of 200 F
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What is the present concern?

Chain of Events

Acrylic firestop
caulks containing
phosphate ester
flame retardants
are known to caust
ESC field failures o
CPVC

\UV

—h

&

=

SPF contains
phosphate ester
flame retardants

and natural oil
polyols

Lubrizol issues

precautionary
statement
regarding

application of SPK

on CPVC pipe ang
fittings




What is the present concern?

Chain of Events

Lubrizol issues

Lubrizol Cautionary Statement precautionary
OWe are currently investi dathténfe®@ € h e mi
of polyurethane foams with our CPVC brands. This regarding

process will take several months to investigate. Thus, |agpplication of SPF
this time, we cannot say whether such products are | on CPVC pipe and
compatible with CPVC. While are not aware of a fittings

CPVC failure that was the result of chemical

incompatibility with properly applied polyurethane
foams, when polyurethane foams are not properly
applied there is the potential for excess heat that
lead to ballooning of the pipe and a subsequent failu
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The Lubrizol statement cites 2 areas ¢

concern
T

4 Environmental Stress Cracking due to chemical
iIncompatibility specifically phosphate esters

i Pipe deformation due to exotherm from SPF
reaction




Industry Research Programs Beqi
_

Two Programs:

1. Focus is on ESC and general screening for impact of foam exotherm
2. More refined study defining conditions which would cause pipe/fitting
deformation due to exotherm

Goal of the Programs:

Demonstrate the chemical/physical/thermal impact on the performance and
longevity of CPVC piping and fittings when it is in contact with spray
polyurethane foam.
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STUDY 1

Industry consensus study with Lubrizol
with 3rd party evaluation of results

Focus:

Evaluate potential for ESC and impact exotherm
understandard industry application conditions
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Study 1:
Discussion Points

Test Procedure
Current
Proposed

Test Program
Test Results
Conclusion
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Study 1:

Review of Test Methods

S
Current chemical compatibility tests for CPVC:

- -e
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Study 1:

Review of Test Methods

_
Do these methods accurately reflect interaction or
predict compatibility?

I
RO~ T—oa
OR

Current method Spray foam application
involves significant level of exposu Limited contact surface area
Lengthy duration of liquid content Short duration of liquid contact

r
Blocked migration pathway
Designed for homogeneous materia

Clear migration pathway
Nonrthomogeneous

TP AR




Study 1:

Development of Field Test Method

Alternative Test Procedure:

Duplicated field conditions and compared to
standard performance

Encased &8lazemastepipe/fitting setup Iin
minimum of 1 inch of polyurethane foam

(Note: not under pressure or filled at time of foam
application) 3000 210
Placed under hydrostatic pressure @ I5¢ 6000 210

Monitor pipe and fittings for stress cracking, pipe
rupture, or leakage

Analyzed impact on piping
Inspect pipe surface & analyze foam for
‘% phosphate migration @oncentration M



Study 1:

Development of Field Test Method

Test Variables:

Type of foamPrepared from industry generic formulations
Medium density (MD) Closed Cell Spray Foam
Low density (LD) Open Cell Spray Foam
Closed cell One Component

Soy and nossoy polyol basedTwo commercial systems included

Natural oil polyols (NOP) are gaining widespread use in the polyurethanes industry. NOPs are fully
reacted products and chemically do not resemble the agricultural products they are derived from.

Type of flame retardantBased upon industry survey
TCPR(Tris(2chloroisopropyl)phosphatiefost widely used
TER(Triethyl phosphatéjlost aggressive in soak test
TDCPR(Tris (1,&ichloroisopropyl) phosphate blent)sed in one component foams only

Flame retardant concentratidsse levels based upon industry survey
Thickness of the foaRanges based upon application from 1 inch to 4 inches
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Study 1:

Development of Field Test Method

1
Test Variables:

Medium Density  Low Density (LD) One- Component Naturaloil polyol
(MD) CloseeCell OpencCell Spray Foam (OCF) (NOP) spray foam

Foam Type Spray Foam Foam
(2 pcf) (0.5 pcf)
A Thickness A FR Type A FR Type A Thickness
_ A FR Type (TCPP/TEP) (TCPP/TDCPP) A SoyBased
Variables (TCPP/TEP) A FR Conc. A FR Conc. Polyol
A FR Conc.




y

Foam Type FIa|(”r|1:(|a?)R _(Ia_targant (W% polyol Thickness 6000
yp side) (in) Init. 3000 hrs* N

Samples MD TCPP 10 4 X X X
] TCPP 10 2 X X X
DoX-Utilizing TCPP 4 4 X X X

. TCPP 4 2 X X X
partial = 7 > x ”
factorials s = 2 A X x

TEP 4 4 X X X

H|gh and low w TCPP 50 %%ﬁ}‘\i; X X X

. . TCPP 15 A X X
point variables S5

TEP U - X X

Single analysis TEP s EEEE X X

diti OCF TCPP 5+ i6 +/ X X X

PeEr con ition TCPP 10 i6 +/ X X X

- - TDCPP 10 i6 —+/ X X X
TeStIng plpe No PhosEster 0* ijo -+/ X X X
controls withoube ososeses IFETINIENNGY A
foam womic. SEGESIUINES < WIEEE -

* concentration of FR on complete product for OCF (single package products)

: ** actual test durations were 4500 and 6200 hours, the time at which specimens were
removed from test chambers M



Study 1:

Development of Field Test Method

Complete




Study 1:

Development of Field Test Method

Sample Preparation:

Foam Type #_;:_Init_ial #in Test Skﬁg(r)r:ent # for application
esting Chamber Damage improvement
MD 28 21 14 14 56
LD 16 12 8 8 32
OCF 16 12 8 8 32
NOP LD 4 3 3 3 10
NOP MD 3 2 3 3 9
TOTAL S7 50 36 36 139

o Thanks to Demilec USA LLC, BioBased Insulation®, NCFI Polyurethanes, and
if}% Convenience Products of Clayton Corp for providing laboratory servicgé |

FOR YOUR FUTURE!




Study 1:

Development of Field Test Method

_
Samples in Chamber:




Study 1:

Development of Field Test Method

Sample Removal.

i Samples removed after FEEEEEElcu
~3000 hrS and ~6000 hr chamber and opened
of exposure i

Four tests performed on
removed samples

1. Phosphate detection in foaffE gt
2. Phosphate detection in pip p .

3. Visual/microscopic inspection” 4§
of outer surface

4. Rupture testing and

Eg | microscopic inspection

P2

%3

Foam cut from pj 23
retained for te@ >




Study 1:

Development of Field Test Method

]
1. Phosphate Detection in Foam:

4 Foam Removed from
pipe N

i Foam material prepare@ ©
and analyzed using GC

method for FR
Identification

4 Inductively Coupled
Plasma analysis (ICP)
was used to determine
%P In the foam

Sample in Vial

Chromatogram




