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1. In
trod

ucti
on

It is
 no

w i
nco

nce
ivab

le t
o c

onst
ruct

 pip
elin

es a
nd 

tank
s

with
out 

the 
use 

of p
lasti

cs.  
Pipe

s ma
de f

rom
 pla

stics
 are

 use
d

not 
only

 for 
drin

king
 wa

ter, 
for g

ene
ral u

se a
nd w

aste
 wa

ter,
but 

also
 for 

the 
con

veya
nce

 of a
ggr

essi
ve li

quid
s an

d ga
ses.

How
ever

 lim
itati

ons 
imp

osed
 by 

low
er t

ensi
le s

tren
gth 

and
tem

pera
ture

 of th
erm

opla
stics

 dict
ate 

that
 for 

cert
ain 

app
lica

-
tion

s so
me 

type
 of r

einf
orce

men
t be

 use
d. A

 typ
ical

 exa
mpl

e
of th

is is
 the

 lini
ng o

f me
tal p

ipe 
by a

 suit
able

 pla
stic.

 Ano
ther

and
, for

 ma
ny a

ppli
cati

ons,
 a b

ette
r wa

y is 
to u

se fi
berg

lass
rein

forc
eme

nt (a
lso k

now
n as

 “Du
al La

min
ate”

 con
stru

ctio
n)

whi
ch c

an p
rovi

de a
 bet

ter b
ond

ing 
betw

een
 the 

line
r pla

stic
and

 the
 rein

forc
eme

nt. W
ith t

ank
s the

 pro
blem

 of b
ond

ing
betw

een
 a th

erm
opla

stic 
line

r an
d a 

met
al s

hell
 is r

edu
ced

bec
aus

e th
e la

rger
 dia

met
er a

llow
s fo

r di
ffere

nt b
ond

ing
tech

niqu
es t

o b
e u

sed.
  E

ven
 so 

ther
e ca

n b
e a

ddit
iona

l
adv

anta
ges 

to b
e ga

ined
 thru

 the
 use

 of f
iber

glas
s re

info
rce-

men
t for

 tan
ks a

lso.
It is,

 how
ever

, im
por

tant
 tha

t the
 mo

st su
itab

le p
lasti

c ma
teria

l
is se

lecte
d fo

r ea
ch a

ppli
cati

on. 
 Thi

s “C
hem

ical
 Res

ista
nce

List”
 ser

ves 
as a

 use
ful 

guid
e in

 thi
s re

spec
t.  

The
 list

 is
peri

odic
ally

 rev
ised

 to i
nclu

de t
he l

ates
t fin

ding
s.  It

 con
tain

s
all p

lasti
cs in

 "Du
al La

min
ate"

 pro
duc

t ran
ge w

hich
 can

 com
e 

into
 dir

ect 
con

tact
 wit

h th
e m

edia
.

The
 inf

orm
atio

n is
 ba

sed 
on 

exp
erim

ents
, im

mer
sion

 an
d,

whe
n av

aila
ble,

 on d
ata 

from
 test

s wh
ich i

nclu
de t

emp
erat

ure
and

 pr
essu

re a
s st

ress
 fac

tors
.  T

he 
resu

lts a
chie

ved
 in

imm
ersi

on e
xpe

rime
nts 

can
not 

be a
ppli

ed w
itho

ut r
eser

va-
tion

 to p
ipes

 und
er s

tres
s, i.

e. in
tern

al p
ress

ure,
 as t

he f
acto

r
“stre

ss co
rros

ion 
crac

king
” is 

not 
take

n in
to co

nsid
erat

ion.
  In

cert
ain 

case
s it 

can
 be

 of 
adv

anta
ge 

to te
st th

e su
itab

ility
und

er th
e pl

ann
ed w

orki
ng c

ond
ition

s.  T
he t

ests
 refe

rred
 to

hav
e be

en c
arri

ed o
ut pa

rtly 
by G

eorg
e Fis

cher
, B. F

. Go
odri

ch,
Sym

alit,
 DuP

ont 
and

 par
tly b

y th
e In

tern
atio

nal 
Stan

dar
diza

-
tion

 Org
aniz

atio
n (IS

O) o
r na

tion
al st

and
ard

s or
gan

izat
ions

.
Pure

 che
mic

als w
ere 

used
 for 

the t
ests

 exc
ept 

whe
re in

dica
ted.

If a 
mix

ture
 of 

che
mic

als 
is to

 be 
con

veye
d in

 pra
ctice

 this
may

 affe
ct th

e ch
emi

cal r
esis

tanc
e of

 the 
plas

tic.  
It is 

pos
sible

in s
pec

ial 
case

s to
 ca

rry 
out 

app
rop

riate
 tes

ts w
ith 

the
spec

ific 
mix

ture
.  Su

itab
le te

st eq
uipm

ent 
is a

vail
able

 for 
this

purp
ose.

 It is
 rec

omm
end

ed t
hat 

the 
com

pan
ies s

upp
ling

 the
test 

data
 for

 this
 Gu

ide 
be c

onta
cted

 dir
ectly

 for
 add

ition
al

info
rma

tion
 or t

estin
g. (S

ee p
age

 2 fo
r sp

ecif
ic in

form
atio

n on
the 

sour
ce c

omp
any

.)
 The

 “Ch
emi

cal 
Resi

stan
ce L

ist” 
give

s va
luab

le a
ssist

anc
e in

the 
plan

ning
 of 

plas
tic p

ipel
ines

 and
 tan

ks a
nd D

ual 
Lam

i-
nate

s.  P
leas

e re
fer 

to th
e fo

llow
ing 

instr
ucti

ons,
 wh

ich 
are

imp
orta

nt fo
r the

 app
lica

tion
 and

 eva
luat

ion 
of th

is lis
t.
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2. In
stru

ctio
ns f

or t
he U

se o
f the

 Che
mic

al
Resi

stan
ce L

ist
2.1 

Gen
eral

As s
tate

d in
 the

 intr
odu

ction
, the

 “Ch
emi

cal 
Resi

stan
ce L

ist” 
is on

ly
inte

nde
d as

 a g
uide

.  C
han

ges 
in th

e co
mpo

sitio
n of

 the
 me

dium
 or

spec
ial w

orki
ng c

ond
ition

s co
uld 

lead
 to d

evia
tion

s.  If
 the

re is
 any

dou
bt, i

t is a
dvis

able
 to t

est t
he b

eha
vior

 of t
he m

ater
ial u

nde
r the

spec
ific 

wor
king

 con
ditio

ns, b
y m

ean
s of 

a pi
lot i

nsta
llatio

n. N
o gu

ar-
ante

es c
an b

e gi
ven 

in re
spec

t of 
the 

info
rma

tion
 con

tain
ed i

n th
is

boo
klet.

 The
 dat

a sh
own

 is b
ased

 upo
n in

form
atio

n av
aila

ble 
at th

e
time

 of p
rinti

ng, 
but 

it m
ay, 

how
ever

, be
 rev

ised
 from

 tim
e to

 tim
e in

 the
ligh

t of 
subs

equ
ent 

rese
arch

 and
 exp

erie
nce.

DLF
A is

 gra
tefu

l to 
the 

follo
wing

 com
pan

ies f
or th

eir p
erm

issio
n to

repr
odu

ce th
e in

form
atio

n co
ntai

ned
 in t

his C
hem

ical 
Resi

stan
ce G

uide
:

Geo
rge 

Fisc
her,

 Inc.
 288

2 D
ow 

Av, 
Tust

in, C
A 9

268
0-72

85
(Bas

ic G
uide

 Lay
out 

plus
 dat

a fo
r PV

C, P
E, P

P an
d PV

DF.)
Sym

alit 
AG,

 CH
-560

0 Le
nzb

urg,
 Sw

itzer
land

 -
(Da

ta o
n EC

TFE,
 FEP

 and
  PF

A.)
B F 

Goo
dric

h, 9
911

 Bre
cksv

ille R
oad

, Cle
vela

nd, 
Ohi

o 44
141

324
7 -

(Da
ta o

n CP
VC)

E. I.
DuP

ont 
de N

emo
urs,

 162
5 N

ewp
ort G

ap P
ike, 

Wil
min

gton
 DE,

198
08 (

Data
 on 

ETFE
.)

Plea
se c

onta
ct th

e ab
ove 

supp
lier 

for f
urth

er in
form

atio
n on

 Che
mica

l
Resi

stan
ce.

2.2 
Clas

sific
atio

n
The 

cust
oma

ry c
lass

ifica
tion

s:
resis

tant
, co

ndit
iona

lly r
esis

tant
 and

 not
 rec

omm
end

ed a
re d

epic
ted 

by
the 

sign
s: +

, O,
 and

 –, w
hich

 allo
w si

mpl
e pr

esen
tatio

n an
d ap

plica
-

tion
.  Th

ese 
clas

sific
atio

ns a
re d

efin
ed a

s:
Resi

stan
t: +

Wit
hin 

the 
acce

ptab
le lim

its o
f pre

ssur
e an

d te
mpe

ratu
re th

e m
ater

ial i
s

una
ffect

ed o
r on

ly in
sign

ifica
ntly 

affe
cted

.
Con

ditio
nall

y Re
sista

nt: O
The 

med
ium

 can
 atta

ck th
e m

ater
ial o

r ca
use 

swe
lling

.  Re
stric

tion
s mu

st
be m

ade
 in r

ega
rd to

 pre
ssur

e an
d/o

r tem
pera

ture
, tak

ing 
the 

exp
ecte

d
serv

ice l
ife i

nto 
acco

unt.
  Th

e se
rvice

 life
 of t

he i
nsta

llatio
n ca

n be
noti

ceab
ly sh

orte
ned

.
Not

 rec
omm

end
ed: 

–
The 

mat
eria

l ca
nno

t be
 use

d w
ith t

he m
ediu

m a
t all

, or 
only

 und
er

spec
ial c

ond
ition

s.
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2.3 
Pipe

 Joi
nts

2.3.
1 So

lven
t Ce

men
t Joi

nts 
 (PV

C)
Solv

ent 
cem

ent 
join

ts m
ade

 wit
h st

and
ard

 PVC
 cem

ent 
and

 pri
mer

syst
ems

 are
 gen

eral
ly a

s re
sista

nt a
s th

e PV
C m

ater
ial i

tself
.  Th

e
follo

win
g ch

emi
cals

 are
, ho

wev
er, a

n ex
cep

tion
:

Sulf
uric

 aci
d H

2SO
4 in 

con
cent

ratio
ns a

bov
e 70

 per
cent

Hyd
roch

loric
 aci

d H
CI in

 con
cent

ratio
ns a

bov
e 25

 per
cent

Nitr
ic a

cid 
HNO

3 in 
con

cent
ratio

ns a
bov

e 20
 per

cent
Hyd

roflu
oric

 aci
d in

 any
 con

cent
ratio

n
In c

onju
ncti

on w
ith t

he a
bov

e m
edia

 the
 sol

ven
t ce

men
t joi

ning
 is

clas
sifie

d as
 “co

ndit
iona

lly r
esis

tant
”. P

revi
ousl

y re
com

men
ded

solv
ent 

cem
ent 

(Dy
tex,

 by 
Hen

kel,
 Ge

rma
ny) 

used
 for

 pip
e an

d
fittin

gs t
o ca

rry 
con

cen
trate

d ac
ids,

 can
 no 

long
er b

e br
oug

ht in
to

the 
Uni

ted 
Stat

es b
eca

use 
of it

s me
thyl

ene
 chl

orid
e so

lven
t sys

tem
bein

g cl
assi

fied
 as 

a ca
rcin

oge
n.  T

here
 is n

o kn
own

 dom
estic

ally
ava

ilab
le su

bsti
tute

. Sp
ecia

l co
nsid

erat
ion 

sho
uld 

be g
iven

 to t
he

pos
sible

 atta
ck o

f the
 cem

ente
d jo

ints 
by t

hese
 con

cen
trate

d ac
ids.

2.3.
2 Fu

sion
 Joi

nts
In th

e ca
se o

f PE
, PP

, an
d PV

DF (
SYG

EF® ) h
eat 

fusi
on j

oint
s ha

ve
pra

ctica
lly t

he s
ame

 che
mic

al re
sista

nce
 as 

the 
resp

ecti
ve m

ater
ial.

In c
onju

ncti
on w

ith m
edia

 wh
ich 

cou
ld c

aus
e str

ess 
crac

king
, the

fuse
d jo

ints 
can

 be 
sub

ject
ed t

o an
 inc

reas
ed r

isk d
ue t

o re
sidu

al
stre

ss fr
om 

the 
join

ing 
pro

cess
.

2.4 
Gen

eral
 Sum

mar
y an

d Li
mits

 of A
ppli

cati
on

The
 foll

owi
ng t

able
s in

clud
es a

ll th
e m

ater
ials 

con
tain

ed i
n th

e
Nor

core
 pro

duc
t ra

nge
, an

d th
eir a

bbr
evia

tion
s.  T

he s
umm

ary
give

s pr
elim

inar
y in

form
atio

n re
gar

ding
 the

 gen
eral

 beh
avio

r of
 the

mat
eria

ls a
nd t

he t
emp

erat
ure 

limi
ts.

In th
is co

nne
ction

 we
 refe

r to 
the 

“Ch
emi

cal R
esis

tanc
e Lis

ts” w
hich

hav
e be

en p
ubli

shed
 as 

Stan
dard

s.  F
rom

 the
 ISO

 the
se a

re:
ISO

/TR
 747

3–1
979

Unp
lasti

cise
d po

lyvin
yl ch

lorid
e pi

pes 
and

 fitti
ngs 

- Ch
emi

cal r
esis

-
tanc

e w
ith r

espe
ct to

 flui
ds

ISO
/TR

 747
4–1

979
High

 den
sity 

poly
ethy

lene
 pip

es a
nd f

ittin
gs –

 Che
mica

l res
istan

ce
with

 res
pect

 to f
luid

s to
 be 

conv
eye

d
ISO

/TR
 747

1–1
978

Poly
prop

ylen
e (P

P) p
ipes

 and
 fitti

ngs 
– Ch

emi
cal r

esis
tanc

e w
ith

resp
ect t

o flu
ids

The 
tech

nica
l da

ta g
iven

 in t
his p

ubli
catio

n ar
e fo

r ge
nera

l inf
orm

a-
tion

 pur
pos

es o
nly. 

 The
y im

ply 
no w

arra
nty 

of w
hate

ver 
kind

.
Phy

sica
l Co

nsta
nts 

of O
rga

nic 
& In

org
anic

 Com
pou

nds
Den

sity 
valu

es g
iven

 at r
oom

 tem
pera

ture
 unl

ess 
othe

rwis
e in

dica
ted

by s
upe

rscr
ipt f

igur
e: th

us 0
.97112

 ind
icat

es a
 den

sity 
of 0

.97
 for

 the
sub

stan
ce a

t 11
2 0 C. 

 A d
ensi

ty o
f 0.

8916 4 ind
icat

es a
 den

sity 
of

0.8
9 fo

r the
 sub

stan
ce a

t 16
 0 C r

elat
ive 

to w
ater

 at 4
 0 C.
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Ace
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ther
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