8an Francisco, California
Pebruary 8, 1974

Evaluation of
Insulation Materials

.

In an attempt t0 arrive at a ratiomal amswer to OSHA restrictions om use of as-
bestes-contatning insulation, wve recemtly revised cur list of acceptadls insw-~
lation brands. Our inttial recommendations om spproved brands was transmitted
on September 7, 1973 in the form of Drewing GP-D-25673-0 (Standard Insulation
Itam Mumbers). Bince that time wve have run laberstory tests om & variety of
{nsulation brands. As a result, several additiomal insulatiom brands are now
regarded as acceptable. Also, we have & more ratizmal basis upon which to
Judge relative perfarmance and limitations of specific brands. This informa-
tion is somarized in the attached Materials Laboratory report.

One additicnal brand of calcium silicate, Keene Company “Thermasil™, has been
tested and 1s regarded as acceptable. In addition, a pearlite insulation (Cary-
temp 1500) has also been evaluated and approved. This material may be used

as an alternate to calcium silicats in the intermediate and high tesperature
categories. It offers the sdditional advantages of better resistance to dreak-
age, less dusting wvhen cut, and a higher temperature limit (1500F vs. 12007

for the calcium silicates). Although Carytemp 1500 is not specifically a
calcium silicate, it i3 treated as such in subsequent discussions becsuse of
the general similarity.

Note that laboratory tests do not support the 1500F temperature limit claimed
by Johns-Manville for their Thermo 12. All brands of asbestos-free calcium
silicate should be limited to 1200F maximm. This represents an increase over
the 1100F temperature limit shown in GT-D-25673-0. Tests also show distinct
differences in mechanical properties betwsen the varicus brands of calcium sili-
cate. It will be necessary to consider these differences in addition to cost
and delivery, in arriving at a specific brand salectiom.

All brands of calcium silicate, and also the Carytemp 1500, are availadle as
both block and sectiomal pipe insulation. However, we should be aware that
tbe situation with mineral wool is somevhat more ccmplicated. Mineral vool is
availadble in four major forms:

1). ERlock - Intended for columm and vessel insulation.
2). Blanket - This is not covered in QT-D-25673-0. It is assumed that

columns and vessels will generally not utilize blanket in-
sulation.
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3). Preformed pipe insulation - available in Epitherm 1200 (Eagle
Pitcher Co.) omly.

4)., Begmentsl pipe insulation - Available in MF Pipe Insulation (Forty-
Right Insulaticoms, Inc.) only.

Hote fram the sbove that MF pipe insulatiom iz made in segmental form, and
Epitherm 1200 is preformed. Thus, the two brands of mineral wool pipe insula-
tien require different methods of installation, partiocularly in terms of the
wvay elbows and other fittings are handled.

An additiomal confusing factor 4is that with mineral wool, the same trade names
are not used for block and pipe insulation. For exmple, Epitherm 1200 and

MF pipe insulation are not available as block, at lsast under the sams trade
name. Esgle-Pitaher doss not make a dlock insulation exactly equivalenmt to
Epitherm 1200, Porty-Bight Insulations does make a block (ealled N-1200) which
is roughly equivalent to their MF Pipe Insulation, though it is slightly more
dsnse. Nooe of the mineral wool block insulations has yst Deen sudbjected to
laboratory test, but such tests will be initiated soon. No test data are pre-
sented on blanket insulations. It is generally intended that block rather than
blanket be used on columns and vessels.

We see po infarmation of real significance in the pH tests. All of the insula-
tions examined may be regarded as acceptable in this respect.

The chlarids leaching tests present a far more confusing picture. The Naterials
Ladoratory test shown in Column 1 (page &) gave low chloride values. This test
invalves an ambient texperature water extraction, and is fundamentally the test
that we have applied in past years to evaluate the suitadbility of an insulation
for use on stainless steel. The test used to give the results in Colurm 2 in-
volves a nitric acid extraction. We do mot believe the resulting chlaride con-
tents are relevant, except perhaps for stainless steel equipment used in acid
areas, We, therefore, tend to disregard the Column 2 results in arriving at a
general criterion for insulation selectiom.

The test results in Columm 3 were obtained from a 200F water extraction., We re-
gard thase results as having a practical significance, and tend to interpret the
results as supporting the recozmendation that stainless steel piping be primed
under insulation to prevent stress corrosiom cracking. However, two factors
clond the issus here. First, test results are reported mmly down to a minimm
of 100 ppm chlorides. This is not sufficient accurecy for a clear evaluation.
If the trus value were 10 or 20 ppm chlorids, we would consider it acceptable
for use on stainless steel without priming. However, at scmething approaching
100 ppm, we would agree that priming was mecessary. A second confusing factor
1s that the™BO0F Water extraction test has never been run am the old, asbestos-
containing grades of calcium silicate which we have used far years an stainless
steel equipment with minimal difficulty. We need this type of informatiom to
permit a solid camparison of chloride content between our cld and nev insulaticus,
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and to determine the real meed for' a substantial investment in painting stain-
lsss steels under insulation.

One additional test result deserves careful considarstion. MF Pipe Insulation
(miveral wool) melted awvay rapidly whem exposed to a hot flame (about 2000F).
This represents relatively poor fire resistance. It night be poainted cut tha
wve generally require reasemsbls fire resistamoce from imsulation. For exampls ,
we taks credit for the insulation limiting heat iaput to & system vhen v #ixe ~°
relief valves. Rpitherm 1200 is sgperior to0 ) Pipe Insulation in fire resis
tance, but both are inferior te ealcium silicates. The real impact of this
phencasnen should de darefully omsidered whea choosing an insulation. In dis-
cussing this subject vith Mr. K. R. Calemen, it was his cpinien that s material
with poor fire resisztanee like WP Pipe Disulatien vas generally mot acosptable
m-plot, duut esuld de used for off-plot piping.

On the basis of the adove informatien, we find curselves in the following posi-
tiom:

1 4

1). Ve bave the information which allows us to choose between different
brends of ealeium silicate insulation. However, the best cheoice may
vary, depending om relative importance of the different criteria in a
given service. (See attached chart.)

2). Ve do not nov have any minersl wool block or blanket insulations which
have been.tested and appreved. This leads us t0 recamending only the
calcium silicate block insulations for vessels, until either laboratory
tests or further input from our refimeries or contractors lesads us to
acceptable brands of mineral wool for this usage.

3). Our tendency has beem to use hlock rather than blanket insulation for
colurns and vessels, and our Standard Drawvings reflect this. With the
increased uss of xineral wool, we may wish to updats our position on
bleck vs. blanket insulation. This could lead us te additional Stan-
dard Drawings to cover the altermative.

In susmary, many insulatien questicns remain to be answered., We are not yet at
the point wvhere ve can prepare an adequate insulation standard.

R. L. PIEHL
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