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NOTICE

The contents of this report reflect the

views of the Office of Transportation Lab-

oratory which is responsible for the facts
and the accuracy of the data presented
herein. The contents do not necessarily
reflect the official views or policies of
the State of California. This report does
not constitute a standard, specification,
or regulation.

The State of California does not endorse
products or manufacturers. Trade or manu-
facturers' names appear herein only be-
cause they are considered essential to the
object of this document.
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CONVERSION FACTORS

English to Metric System (S1) of Measurement

English unit
inches (in)or(")

feet (ftlor(')
miles {mi)

sguare inches (inz)
square feet [ft<)
acres :

gallons (gal)
cubic feet (ft3g
cubic years (yd3)

cubic feet per
second {ft3/s

gallons per
minute (gal/min}

pounds {1b)

miles per hour (mph)
feet per second (fps)

feet per secoEd
squared (ft/s<)

acceleration due to
forcezof gravity (G)
(ft/s%)

(1b/££3)

pounds (1bs)
(1000 Tbs) kips

British termal
unit (BTU)

foot-pounds (ft-1b)
foot-kips (ft-k)

inch-pounds (in-1bs)
foot-pounds {ft-1bs)

pounds per square
inch (psi)
pounds per square
foot (psf)

kips per square
inch square root

inch (ksi/in)

pounds per sguare
inch square root

inch (psivin)
degrees (")

degrees
fahrenheit (F)

Multiply b

25.40
02640

.3048
1.609

6.432 x 1074

.08290
.4047

3.785
.02832
.7646

28,317

.06309
.4536
A470
.3048

.3048

9.807

16.02

4.443

4448

1055

1.356
1356

.1130
1.356

6895

47.88
1.0988

1.0988
0.0175
+F - 32 = +(
v

To get metric equivalent

millimetres (mm)
metres (m)

metres (m)
kilometres (km)
square metres (mg)
square metres (m¢)
hectares {ha)
Titre (1)

cubic metres (m3)
cubic metres (m3)

litres per second 1/s)

litres per second (1/s)

kilograms (kg}

metres per second (m/s)
metres per second {m/s)

metres per sgcond
squared (m/s%)

‘ metres per sscond
)

squared (m/s

kilograms pgr cubic
metre (kg/m)

newtons (M)
newtons (N)
joules {J)

Joules (J)
Joules (J}

newton-metres (Nm)
newton-metres (Nm)
pascals (Pa)

pascals (Pa)

mega pascalsymetre (MPavm)

kilo pascalsviietre (KPavm)

radians {rad)

degrees celsius (*c)
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INTRODUCTION

The very rapid strength gain and flexibility of polyure-
thane resins suggests that these resins may be useful as
rapid set patching materials. The apparently inherent
expansion of polyurethane concretes evaluated previously at
Translab prompted én investigation into the causes and
mitigation of this expansion. It was determined that the
expansion was somehow related to the surface area of the
aggregate. Expansion was reduced by adjusting the aggre-
gate grading to reduce its surface area. Further tests
revealed that certain polyurethanes could be used when
water is present. Modulus of Elasticity, Modulus of
Rupture, bond stresses, and abrasion resistance values
were obtained.

A1l polyurethane used in this investigation was manufac-
tured by ARNCO, located in South Gate, California. Three
separate formulations were used. There was no considera-
tion of color. The combined color of the initial formula-
tion used was red; the combined coltor of the formulation
labled "Jet Set" was amber, and, the combined color of the
formulation used in the field tests was green.

After three preliminary investigations of the properties of
polyurethane'concrete, described in detail in Parts 1, 2,
and 3 of this report, polyurethane concrete was tested in
the field as an emergency repair material for PCC (7-Ven-
118-28/29) and AC (2-Sis-97-42/50) pavements. These pave-
ments were selected by TransLab due to their high rate of
deterioration. The polyurethane used in the field was
Percol-S, a two-component resin manufactured by Arnco. Two

www fastio.com
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'516-ga110n drums were purchased - one drum of each com-

:ponent. Component A was red while component B was blue.

fThe combined resin mixture was green, The test sections

‘selected were on Highway 97 near the Oregon border and on
‘Highway 118 in the Simi valley in Ventura County.

CONCLUSIONS

“The results from the field tests indicate that both AC and
:PCC paVGMents can be repaired with polyurethane, To date,

fthe pavement repairs with polyurethane resin have been

“successful. No patch failures have occurred. The low

'viscoSityiof the resin allows it to penetrate cracks at the

‘surface of ‘the spall, thus reconstituting the bonding sur-

~face of the pavement as well as establishing a mechanical

“interlock between the patch and the pavement. Due to the

- low vistosity, the polyurethane may be an alternative to

~the High Molecular Weight Methacrylate resin currently

fbeing used for the sealiny bridge decks. Since lane

" “closures can be. reduced to an absolute minimum due to the

frapid set characteristics of this material and potholes can

‘be repaired under adverse weather conditions, safety is

" “anhanced for both maintenance workers and motorists.
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PART 1: POLYURETHANE-POLYMER CONCRETE EXPANSION
INVESTIGATION

Initially, 2" polyurethane concrete cubes were fabricated
{Lab Mix #521, Concrete Section Files, TransLab) using a
two-part polyurethane and a well-graded mix of Teichert-
Perkins sand and Bear River pea ygravel. The concrete began
to expand, forming a hemispherical top on each of the
cubes, A series of tests was then performed to determine
the cause of this expansion. |

The two-part polyurethane was mixed together with various
kinds of aggregate, Each sample consisted of 10g to 25g
aggregate and 20g to 30g resin. Controls were made without
aggregate. The samples were cast in approximately 1-1/2"
diameter x 1" high cylinders. The aggregates initially
used were: stée] shot, Teichert- Perkins PCC sand, Ottawa
sand, Monterey sand, Bear River pea gravel, crushed lime-
stone sand and pea gravel (from Cool, California), Type II
portland cement, Fondu cement, Alcoa calcium -~ alumina
cement, fly ash, fumed silica, technical grade Cal0, and
montmorillonite clay. A1l except the montmorillonite clay
and control expanded, forming hemispherical tops (see Plate
C). The molds prevented lateral expansion . The control

" mix produced gas bubbles as did all the mixes. However,

the bubbles dissipated at the surface even during gelling
and, thus, the control did not ultimately expand. The
montmorillonite mix began foaming within 10 minutes of
mixing. Setting time was magnitudes faster than for the
other mixes. It expanded above the top of the plastic
mold, then settled back down roughly to the level of the
mold. A cellular structure resulted which was visible at
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"The steel shot 'miXés reacted similarly .to the

sand and rock mixes, although this mix appeared to release
.thékbubbles to the atmosphere more readily. Thus, the net
.expansion was less.

fthe surface.

A test was run to determine if this expansion was due to a
chemical reaction with the aggregate or the mere presence
“of "any solid used as an aggregate. One of the control
samples’“previously cast and polymerized was crushed and
“used as an aggregate. The result was identical to that for
“the sand and rock mixes. The expansion, therefore,
‘appeared to be related to the surface of the material used
fas "agygregate".

“Since the type of agaregate did not significantly affect
“the resin's expansion, various chemical defoaming agents
‘were tried;With sand. Large quantities of baking soda had
“'no observable' effect on the foaming. Silane caused the
*exhaﬁsfon'to increase. However, "NDW" and "NXZ" defoaming
Cagents;ﬁgeneraT1y used in paints, did seem to reduce the
fexpahSioh'(see Plate €, Figure 2).

‘f%ﬂll'Samples yassed, but without aggregate, the resin
fS%mpIes did not/ expand. Bubbles, believed to be CO,,
‘formed throughout and rose to the surface. The bubbles
?appeared toadhere to the aggregate surface. This was
-fﬁbservéd'under a ‘steéreo microscope.

The confrol samples were mixed the same as the samples with
:aggregaté'to ensure that the foaming or expanding was not
‘due to entraining air, and hence moisture, during mixing.
“The temperature was approximately 70°F and relative
humidfty 50%. Set times were about one hour.
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PART 2: PRELIMINARY INVESTIGATION OF POLYURETHANE -
CONCRETE AS A RAPID POTHOLE REPAIR MATERIAL

Using the two-part polyurethane used in the expansion study
discussed in Part 1, an attempt was made to determine if
expansion of polyurethane concrete could be mitigated by
limiting the surface area of the aggregate. Two trials
were run using this resin. Six inch diameter cylinder cans
were used as molds., |

Teichert-Perkins aggregate (3/8"x3/4") was placed in the

can to a height of 1 1/2". MWater was poured into and

drained out of the can to wet the rock. Five grams of
water remained on the rock. The rock was moistened to
simulate adverse field conditions.

The two-part polyurethane, proportioned 1:1 by volume, was
mixed with a wooden stick and then poured into the can
until just below the top surface of the rock. Bubbles
existed after polymerization but they did not extend above
the top of the rock.* This suggested that expansion may be
controlled by controlling the surface area of the rock.

After this work, a series of trials was run to study the
effect of different aggregate gradings and large amounts of

*This same test was run concurrently was 1 1/2" x 1" wet
Teichert-Perkins rock to a height of 3". Even though
bubbles protruded 1/4"-1/2" above the rock after polymer-
ization, further testing utilizing uniformly graded aggre-
gates justified the relationship between surface area and

"expansion. This does not exclude other factors that can

affect expansion such as some undetected contaminate.
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water on the polyurethane ‘concrete. “A two-component "Arnco

polyurethane labeled "Jet Set" was used. This was a two-
fpart resin which had a set time of five minutes at 70°F.
“When used with a well-graded aggregate, the mix expanded
25% (Ref: Lab Mix #475).

A 3-1/4" high paper cup with a top and bottom diameter of

f3“ and 2 1/4" respectively was filled with wet 3/8"x#4
fTeichert-Perkins aggregate. The resin was then poured on

top until flush with the top of the container, The resin

%displaced‘water up and over the sides of the cup. It

‘penetrated to the bottom, and, the concrete did not notice-

‘ably expand. The specimen was sawed in half to view a

cross section. The resin was bonded to the rock, leaving

‘no voids larger than 28 mils, except for a pocket

3/4"x1/2"x1/4" near the top and to one side of the specimen

‘where the resin did not bond to the rock. This was appar-

ently caused by an accumulation of displaced water at this
location,” This test was repeated with #8x#4 Teichert-

Perkins sand. A water pocket consisting of about 10% of
‘the total volume resulted so it was concluded that the
;3/8"x#4 was the more effective of the two aggregate sizes
used.

‘A test was then Fun to observe the effect of polyurethane

;on_aggregaté submerged in water, Three 1/2-inch thick

layers of aggregate were placed in a 2-1/4" high, 2"

“diameter paper cup. The bottom layer consisted of
:Teiéhert—Perkiﬁs PCC sand; the second layer was 3/4"x3/8"
Teichert-Perkins rock; the top layer was 3/8" Bear River
‘pea gravel. The total height was 1-1/2". Water was poured
“into the cup until level with the top of the rock. Resin
‘was mixed and then poured in until Tevel with the top of
ithe cup, i.e., 3/4% above the top of the aggregate, thus
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~displacing the water. 'Though the resin did not bond "the

PCC sand, it did bond the top two layers of rock. This
test revealed the resin's penétrating and bonding capabili-
ties under an extremely adverse condition. However, since
the sand was not bonded, these results indicated that sand
and fines should be removed from the bottom of potholes.

The adhesion of a.p01yurethane concrete patch to asphalt
concrete (AC) was investigated. A 4" thick x 4" diameter
AC core was placed in thé bottom of a 4" diameter x 6" deep
mold., 3/8"x#4 Teichert-Perkins aggregate was p]aced'on top
of the AC core to a height of 2" and then flooded with
resin, The specimen was left at room temperature and sub-
jected to a direct shear test three hours later. The shear
plane was at the bond line., The specimen failed above the
bond line in the AC. The shear value was 150 psi. This
stress was considered the maximum shear value of the AC,

The same test was repeated with a specimen that had been in

a freezer for 24 hours. The surface temperature of the AC
was 22°F at the time of the test. In addition, five grams
of frost covered 30% of the top surface of the core. The
shear test resﬁ1ted in only 28 psi but the failure was

~again above the bond Tine in the AC. It was concluded that

the polyurethane would adequately bond to AC, even at
temperatures below freezing.

A pothole repair method was tried on AC pavement on

January 17, 1985 near the TransbLab. The pothole was ellip-
tical in shape with a major axis of 14", a minor axis of
12", and a depth of 2", One and one-half quarts of resin
and 20 pounds of saturated-surface-dry (SSD) pea gravel
were used. The air temperature was 35°F, the weather was
fogqgy, and the AC was damp. The surface of the AC was also
35°F. '
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"Thé™hole ‘was FilTed with the pea gravel and then flooded
‘with the two-part ‘resin that had been mixed in a bucket.
““There was no preliminary preparation of the hole. The
“center of the patch set in five minutes but the outer edges
“did ‘'not set until 10 minutes. This was assumed to be
“caused by the' cold AC. At 10 minutes, a pickup truck was
‘parked on the patch. It was then driven back and forth
ibve?‘the phﬁth;-”The edge of the patch, where the resin was
52ti11-sbft, depressed but "showed no visible damage. It was
‘?ﬁthd that the polyurethane penetrated into the cracks
“drdund the HoTe, *thus giving the patch “fingers" which

A

fhéibed secure ‘the patch in place.

el LI AN -
R . ] 2 S

,EOh;June 5, 1@85? almost six months after the patch was
“placed, it was still bonded to the AC. The patch showed no
igﬁbns=bf-distress, T . L,

IS s
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PART 3: RESULTS ON POLYURETHANE CONCRETE USING
CALIFORNIA TENTATIVE TESTS FOR PATCHING
MATERIALS

The Percole-S polyurethane purchased from ARNCO and used
for the field test was tested for Modulus of Rupture,
Modulus of Elasticity, bond stress to S$SD PCC and dry PCC,
and abrasion resistance, Twenty-four hour and 30 day
results were run, {Lab Mix #569), Two specimens were
tested for each test except abrasion, where one 24-hour and
one 30-day test were run, and Modulus of Elasticity where
one 30¥day test was run., Air-dried Bear River pea gravel
was vibrated, with a vibrating table, into molds and resin
was then mixed and poured into these molds, Air tempera-
ture was 45°F, The set time was eight minutes. The molds
were stripped after 1-1/2 hours and placed in the Tab at
70°F. About 1-1/2 1bs of resin was used, The results were
as follows:

Calif. Tentative Test: 24 hour 30 day

3-point Modulus of Rupture 1665 psi 1565 psi
test on 3"x3"x9" block
{2 samples)

Bond Stress to SSD PCC; 515 psi 310 psi*
2 point Modulus of
Rupture (2 samples)

Bond Stress to Dry PCC, 1240** psi 775 psi**
2 point Modulus of
Rupture (2 samples)

Abrasion loss (1 sample) JI®F** grams 3***k grams

Modulus of Elasticity .51x10% psi

*Broke on bond line,
**Broke 100% into PCC.

***The abrasion loss appeared to be primarily due to
abrasion on rock. A comparative value for seven-sack,
high-quality PCC is 17 gm/28 day.
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PART 4: FIELD TESTS

The AC pavement used for the field test was 2-Sis-97-42/50.
This portion of Highway'97, between Grass Lake and the
Oregon border, is a two-Tlane AC road subjected to freeze-
thaw conditions. It has 50% heavy truck traffic and had a
1982 AADT of 2100, The truck AADT is 1080 with 78% being
five (or more) axle trucks. The road has an abnormal
amount of damage. Pothotles, ruts, alligator cracks, and
depressions are all present. Because of long periods of
Tow temperatures, often below 20°F, patching of the AC with
conventional cold patch material has not been successful.
However, polyurethane can be handled easily at such temper-
atures, and its set times can be controlled by the amount
of';ata]yst formulated into component "B" so lane closure
timé can be minimized. Thus, on January 24, 1985, Translab
personnel and Grass Lake Maintenance Station personnel
pltaced the patching material under field conditions for
evaluation, The outside temperature was 35° to 40°F.
Potholes of varying dimensions, a rut, and a portion of a
5'x30'x4" deep depression were patched to evaluate the

.polyurethane, The potholes were at PM 43.9 and 42.2; the

rut at PM 46.9; and the depression at PM 49,8, All this
work was in the southbound lane ({see Plates 81—83).

There was no preliminary preparation of the damaged pave-
ment, The rut and holes were filled with 5/16" rock and
then flooded with activated polyurethane resin. A 10'x3'
section of the depression was also filled with the 5/16"
rock and then flooded with resin (see Plate B3). The
two-part polyurethane was formulated at a 1:1 ratio, by
volume. 'Calibrated five gallon mixing buckets were used to
mix the resin, The repaired road sections supported heavy

truck traffic within 20 minutes,

10


http://www.fastio.com/

ClibPD

"On February 28, 1985, TransLab personnel observed and

recorded, with photographs, the repaired sections. The

_patches showed no loss of integrity (see Plates Bl-B3). B8y
;February 28, the'poiyurethane had withstood six snow storms
;and two rain storms. The road had undergone a freeze-thaw
fcyc]e daily since the po]yuﬁethane concrete was placed one
.;month earlier. ’ o

_On four occasions, Fébruary 4, 11, 19 and 25, the daily
“temperature differentiﬁl exceeded 40°F, On February 4, the
:temperatgré was as low as -5°F., The average daily temper-
fature differential was 32°F. (The temperatures were
_;recprded by the Grass Lake maintenance crew.) The patches
“appearéd more durable than the surrounding pavement since
fAt %ontinueq to spall during this period. The patch in the
frut rémained intact although the rut continued to grow
“immediately north of the patch.

‘The patches were still intact in late May, 1985. The Grass
‘Laké Maintenance Station personnel are continuing to

monitor'therefforman;e of these patches, and they have

greported:no'distress. They are enthusiastic about the
'?possibi1ity of using the polyurethane as a fast setting
fpatching material, particularly when adverse weather
conditions exist.

;This test 1ndicafed that AC pavement can be effectively
fpatdhed during winter. The polyurethane proved to be dur-
eqblé under adverse conditions. Thus,'a deteriorating AC
’paygment can be maintaiﬁed during winter more successfully
_lthén.py the use of contemporary methods.

11
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The PCC pavement (7-Ven-118-PM 26,32) near Simi Valley in
-Yentura County, is in a severe state of deterioration
caused by reactive aggregate. Potholes more than 2-1/2
feet in diameter and up to 2 inches deep are occurring in
the outside lane. Due to the high ADT (75,000 east or
west, 1984) and the rapid rate of deterioration of the
road, a quick, efficient and durable way of repairing the
pavement 1is necessary.

For this field test, a system was devised so that the two
components could be continuously mixed as needed. The
drums of resin were pressurized between 5 and 10 psi to
force the resin to flow through attached hoses. The two
hoses, one from each drum, converged into a single hose.
Globe valves were installed on each hose before they con-
verged. The valve system was constructed so that both
valves could be turned on or off simultaneously. The valve
handles were also spring loaded so that the valves were
either completely open or shut. The hoses immediately
after the valves were transparent so that the resin flow
could be observed. This was to ensure that both components
were flowing through the valves (see Plate A3).

On April 4, 1985, Translab personnel and Moorpark Mainte-
nance Station personnel placed the material., The outside
air temperature was approximately 75°F. Five craters,
numbered 1 through 5 from east to west, 75'-150' apart,
between PM 28.7 and 29.0 on the westbound #3 lane, were
patched. Also, a 15'x10' section of pavement in the #3
lane about 25' west of hole #5 was flood treated with
polyurethane resin in an attempt to penetrate and seal the
alligator cracks and prevent future damage. This section
was chosen because of the extensive cracking and the loose
material on the top surface. The interlock of the pieces

12
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“Seemed to be the only thing holding the surface together
{(see Plate A2). As heavy trucks went by, some 1"-diameter
pieces could be seen moving independently of the slab, a
sign the interlock was beginning to break down.

‘The'potholes were inspected by the maintenance crew and
‘loose concrete and debris were removed by hand. Holes #2
;and #5 had been previously patched with AC, and although
lthe AC was removed, a thin layer of asphalt still coated
“the ‘surface of the holes. The potholes were first filled
with uniformly graded 3/8" aggregate and then resin was
fadded until level with the top of the pavement. Holes #2
‘and '#5 showed visual signs that the asphalt coating was
dissolved by the resin and percolating to the surface.
“However, this did not seem to cause any deleterious
‘effécts, The patches supported traffic within five minutes
‘of the flooding with resin (see Plate Al).

iThebé was no surface preparation on the flood treated
. 10'x15' area. The resin was pumped through the hoses
fattached to the ‘drums sitting in the back of a van moving
?forward at 3-5 mph. A crew foliowed the vehicie squeegee-
ing the resin for a uniform application and broadcasting
“dand on it to increase the coefficient of friction (see
fPTate A2). Though the resin appeared to penetrate the
“cracks and bond the surface back together, cores will be
‘taken to determine if the flood treatment was effective.

TThe Moorpark“Mainteﬁance Station is monitoring the patches
and flooded area. As of June 1985, the patches were still
“jntact. No potholes have occurred in the 15'x10*' flooded
" area, although this area is too small for a conclusive
'ifapp?aisa1 without core samples. The maintenance crew
" orefers the polyurethane over patching material

13
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presehtly usedﬂbecaUSe the fast set time and ease of'piacé-
_ment keep lane closure time td'a'minimUm. The polyurethane

patch sysfem may be an efficient stopgap measure to main-

tain a safe ahd'efficiént traffic flow on this section of
freeway until the pavement is rehabilitated.
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PCC PAVEMENT
07-VEN-118-28.7/29 APRIL 4, 1985
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FLOOD TREATMENT
OF PCC PAVEMENT
WITH URETHANE

VEN-118-29 APRIL 4, 1985
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DISTRIBUTOR & CLOSE-UP OF VALVE
SYSTEM USED ON PCC PAVEMENT
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A.C. PAVEMENT POTHOLES
'~ 02-S15-97-41/43

FLOODlﬁQ WITH ACTIVATED P.M. 42.9 JANUARY 24, 1985
POLYURETHANE HOLES
F_ILLED: WITH 5/16" CHIPS

ClibPD www . fastio.com


http://www.fastio.com/

A.C. PAVEMENT 8°x10° RUT
02-S1S-97-46.9
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DEPRESSION ON A.C.
02-S1S-97-49.8

REPAIRING THE DEPRESSION
JANUARY 24, 1985
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TEST SPECIMENS FROM
EXPANSION DETERMINATION

1.) SAMPLES ORIGINAL HEIGHT AT TOP OF MOLD

3.) SAMPLES SHOWING AGGREGATES. ORIGINAL HEIGHTS

ClibPDF - wvw fe

OF THOSE LABELED “URETHANE AGGRE.", “STEEL SHOT’,
AND “LIMESTONE® WERE AT STRING LINE AS SHOWN IN
FIGURE 2. ALL OTHERS WERE AT TOP OF MOLD.

PLATE C
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MATERIAL SAFETY DATA SHEET

|

_Fed. Std. No. 313B

'” A'p.ﬂt
OME Ne. 4281387

TYPL OF DATA SMEET

x NEW

CI mevisze

1 REVISED, Seciion Na.

SECTION | - GEMERAL INFORMATION

MANUFACTURER'S NAME
R iy .
ARNCO

1,

FECM/FISCNM

CONTRACT NUMBER OR ORDER NUMBRER

5141 Pirestone Place

MANUF ACTURER'S ACDRESS rn.-su. Sueet, Cliy, Siata, and ZIF Code)}

FART NUMBER, FRODUCT AND/OR TRADE NANE

South Gate, CA 90280 - PERCOL-S "B" Side
MATIONAL STOCK NUMBER, ACTIVITY CONTROL NUMBER, GR | HAZARDOUS SPECIFICATION
LOCAL STOGK NUMBSER - . . MATERIAL,
. Eves [CIwo €810
TYPE, GRADE AND/OR ELA“ NRL LICENSE RUMBER = EPA REGISTRATION NUMBER
— ‘ N/A * N/A
CHEMICAL NAME AND SYNONYMS CHEMICAL FAMRY FORMUA 7
Polyether polyol blend Polyurethane Proprietary
2
TYPCD OR PRINTED HAME OF COHPAN! E EMERGENCY TELE. DATE
POINT OF COHTACT % PHONE NUMBER
Ta . 1-800-762-7620 Jan. 1984
1lio G. Vigano Chemtrec |3-800-424-93%0
e SFCTION /1 . COMPOSITION o
WIOSH HUMBER CHEMICAL HAME (Ingredients) x LV
Proprietary :
SECTION )1l - PRYSICAL PROPERTIES . _“_
X 2B4°F.
BOILING FOINT (°F & *C) 14090 CRITICAL YEMP ("F & °C) SOLUBILITY IN WATER s e
g cps 25 Autn:cmﬂ;:;::r.;;w I R
SPECIFIC GRAVITY (N0 1) 1.37 . | wviscesirr °g, °F 25,77 crave B —
EVAPORATION RATE -
p ‘ =1 — VAPOR PRESSURE (MM NC) - CRITICAL PRESSURE —
- - - JGORACIION RATE
ODECOMPOSITION-JEMP__ ] - o | rErcenT voLATIRE BY [, o= 7 rr.':- ! ) —
r et VOLUKE (%) Material Ret® []
APPEANANCE AND ODOR
VAFOR DENSITY (Al = 1) —- PH Bluish liquid with sharn
irritating odor.
FREZYX - ——
rra -é,"‘ m-m.u FoOINT MAGNETISM (WISligavan)

FLASH FOINT (Mathed Uesdd

210°C., 410°F., cpen cup

SECTION IV « FIRE AHD EXPLOSION HAZARD DATA

FLAMMAGLE [=_ " " | _

[% 3 [*] 1%

EXTINGUIBMING MEDIA

waterfog, foam, CDs, drychemical

UNUSUAL Fl‘ﬂl AND EXPLOSION HATARDS

Low Hazarg

SPRCIAL FIRE FIGHTING PROCEDUMES AND EQUIPMENT

Uggtwaterspray to cool fire-eﬁsed surfaces and to protect personnel. Respiratoxy
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Fed. Std. No. 3138 . ! - O

: SECTIONIY « HEALTH HAZARD DATA !

. Nona established . ’

FPLCTA OF ACVWTL AND CHAOMIG OVERCAPOIUALR \ \ . ) *
.

MERGCENCY AND FIRIT AIC PADOCLOUNES - '
Eyes = Flush with water.
Skin Contact - Wash with soap and watlar.

« Inhalation - Remove to fresh air, ' ‘
- If Swallcwed = Tnduce vomit Call _physician irmediatelv. S
SECTIOH Yl « REACTIVITY DATA B ) - .
. CATARNRITY CONGITIONS TO AVOID (7w MHty)
CGumttans . ) .a ' . . . - ee am -
m.?‘.._- - e - 5 & -0 - e o
INCQUPATABILITY, (Nelarlale in aveid)

HWater, alcohols, and strong bases to protect quality. Reacts with magnesium, sodiwm,
¥ ropnrr axidisars A\ _ _
HALARDOUS ODLCONPOLITION FACDUGTYS v

Carbon monoxide, sulfur dioxide, nitrggen oxides, chlorine and hydrochloric zcid.
HAIARDOUR POLYMCRIZATION |[CONGITIONS TG AVGID (Felrmerinationd

Dunv‘oeeun N

) =1ty wor occun -

i B T 3ECTION VIl « SPILL OR LEAK PROCEDURES
STLPE 7O BE TAKEN IN CASE MATERIAL I3 ALLEASED OK SPILLED .
Clean up spilled material with absorbent: materials (rags or sawdust) and/or solvents
{methylene chloride or MEX or DMF). Advise local authorities if substance has entered
a watercourse or sewer. Avoid skin contact or inhalation of vapors.
TAITE HANDLING AXE BISFOIAL RLTHOE T o
Dispose of this material in accordance with federal, state and local regulations.

WLUTRALIZING AGERT

-

SECTIOH Vill . OCCUPATIONAL PROTECTIVE REASURES

BLIPIAATORY FROTECTION fSpmelly vpe), . Yoar protective‘l_clothing and EESpirator or self-contained
breathing appdratus. Per 29CFR 1910.134 ° R S

VENTILATION (grecEy type) .

Dilution or general ventilation.

FAGTECTIVE CLOVER TTE PROTLCTION pothy ros)  |OTHER PERSONAL PAOTEGTIVE EQUIPMENT [ymciy hye)
Cp=crfr hye) Well fitted goggles .
Rubber or.face shield _ i

" SECTION IX - SPECIAL PRECAUTIONS -

MANDLING AMD STORAGE PRECAUTIONS

None other than normal for ligquids stored at room temperature in closed coatainers.
Protect from moisture and foreign material to prevent spoilage of material,

OTHER PRECAUTIONS ] - i =

- - -

Storf.g‘q.:gq:@e.rggpge.. Bhgu;_d not. qx-cee&- 126‘?\'-0 ANT 4 o e s mew

SECTIOH X - TRANSFORTATION

APPLICABRLE REOULATIONS

D.n cre [ rece 3 rantrs on Java Clmtasany ain (4FR 7100 o o
. SWRIPFING RANK T RunslR Tl RAUSATRTY
- PERCOL-S "B" Side
HAZARD CLAKS . LARELS

UNIT COMTAINER . DOT SPIC CONTAIRLA[DOT LALKPI/DOD CCN | [ LimTED QT Y

SS5-gallon metal drum : . ’ ' C

ALROIDL, FPROPELLAMNTIE) . - . mELl LXPy, W] ]

. . . RN S

-’ - e . ’ i oLy
e - : b
L]
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Fed. Std. No. 313B

MATERIAL SAFETY DATA SHEET

.

M 3

F ovma A ppunved
OME Ne, 48-RI3RTP

TYPL OF DATA SHMELT

(o~ L1 LJ ) neviene

- 1t REVISED, Sestimn Nau F)
SECTIOH ! - GEHERAL INFORMATION !
WANUF ACTURER'S NANE FSCM/FICHN CONTRAGT NUMBER OR GROER WUNBER
WANUT ACTURLR'S AGDRESS (Number, Sirasl, Cily, Staie, and ZIF Code) PART NUMBER, PRODUCT ANDJOR TRADE MAME
S141 Firestone Place PERCOL-S MA™-Si
- ide
~South Gate, CA 90280 ' .
MATIOMAL STUCK NUMBER, ACTIVIT\' CONTROL NUMBER, O | HAIARDOUS SPECIFICATION \ )
LOCAL STOCK NUMBER - . MATERIAL )
: ves [Jwe 6810
TYPE, GRADE AND/OR CLASE HRC LICENEE NUMBER . TFA IIGEINII TONR NUMBLR
- ) N/A . N/A
CHEMICAL NAKE AND SYHNOMRYMS . " CHEMICAL FAMLY FORMLRA
Isocyanate terminated resin Polyurethane Proprietary :
L ! = -
TYPED OR FRIHTED MAME OF I:OHPANY SIGHATUR EMERGENCY TELE- DAYL
POINT OF CONTACT . / PHONE uu;-sn . o4
Tullio G. Vigano 1-800-762-7620 | Jan. 19 :
i Chemtrect]) —800-424-970 :
/7 slsc.ﬂon it « COMPOSITION
MIOSH NUMBER - i CHEMICAL KAME (Tngradlents) < TV
' Proprietary
M .o SECTION 11l - PHYSICAL PROPERTIES
£ L -
BOILING FOINT (*F & "C) >2! 9;:-? CRITICAL TEMP °F & “C) — SOLUSILITY IN WATER negllzito
2 cps 25 AUTOIGNITION TEMP
SPECIFIC CRAVITY 1,0 = 1) 1.11 VISCONTY op  op 25, 717 ra'c) ——
LVAFORATION RATE ) . «
¢ ' 1) . VAFOR PRESSUAE (MM MO) — CRITICAL PAESIURE -
. - T > - < |CORRQIION RATE
OLCOMPOMTYION TEMPD, Jrenceny vorAtite ny | .. (Tomp s )
©raco —— VOLUNE (%) — tMatarial Rof * a1 -
. AFPLARANCE AND DDOR
VAPOR DENIITY (4l = 1) —_— m Reddish licguid, shaxp,
;:t.t};c m-m-a rOINT . MAGNETISM (1l ganns) — jrritating odor.

SECTION I¥Y - FIRE AND EXPLOSION HAZARD DATA

JFLASH POINT (Nethed L'ned)

82°c.,180°F open cup

FLAMHABLE (Caplasive) LIMITS
T VEL

T T ey Ty —
ERIIMGUESHING MEDIA

Water fog, foam, 002, Dry chemical

[CIAI. FIRE FIGHTING PROCEDUY

se waterspray to coo
rotecti

URUIVAL FIRE-AND LXPLOIION HAZARDS

ChbPDF -

£E_AND EQUIPMENT
fire~expose

d surfaces m’-:d to protect persconnel. Respiratory

Low hazard Avoid water in closed containers (Carbon dioxide generated).
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| Fed.Std. No. 3138 ° -
" JECTION ¥V o HEALTH HAZARD DATA

irr ECTL OF ACUTL AND CHRDMIC OVERERAPOSUNE ¢
-Irritation of respiratory tract. Skin irritation may result.
EMERCENCY AND FIRIST AID FROCEDURES

Eyes - flush with clean water for at least 15 minutes, call physician immediately,
:Skin contact - Wash with soap and water.

| Inhalation - Remove victim from contaminated area-administer fresh air supply.

If Swallowed - Induce vomiting if conscious. Call physician immediately.

SECTION Vi . REACTIVITY DATA

| Clumstasrx

(X sranre : 2 CR—Y
lul DURATARILITY (Maleviais is acele) . vr -

if_Rvoid moisture to protect product guality.
1 Carbon monoxide, sulfur dioxide, nitrogen oxides, chlorine and h drochlorie
. ] NAZARDOUS POLYMERIZAYION COMDITIONS T0 AVDID (Palymesrinsil

C)war occun
D wet wor occun

*
" svamiLITY COMNDITIONS TO AVOID (Swdilliy}
i

. SECTION ¥If . SPILL OR LLEAK FPROCEDURES
ETEPS TO B TAREN IN CASE MATERIAL IS RELEASEZD OR SPILLED . .
Clean up spilled material with absorbent materials (rags or sawdust) and/or solvents
{methylene chloride or MEX or DMF) . Advise local authoritiesg {f substance has entered
a watercourse or sewer. Avoid skin contact or inh tion of vavors. :
WASTE MANDLING AMD DISPQS_AL METHOD -

Dispose of thig material in accordance with federal, state and local regulatioms.

NEUTRALIZING AGENT . . -

SECTION VIII - OCCUPATIONAL PROTECTIVE MEASURES

REAPINATORY PROYKCTION Gpectly o) Wear full protective clothing and respirator or self-contained
breathing apparatus. Per 29CFR 1910. 134

VENTILATION ppecify type)

Dilution or general ventilation

"ROTYT CCTIVE GLovEs EYE PADTRECTION {wrocily type) OTRER PEASONAL PROTECTIVE EQUIPUENT {paciy wpa}
{ptify typa) well fitted goggles .
'| Rubber or face shield

SECTION IX - SPECIAL PRECAUTIONS

MAMDLING AND STORAGE PRECAUTIONS

None other tharm hormal for liquids a:tored at room temperature in closed containers.
Protect from moisture and foreign material to brevent spoilage of material.

OTHER FPRECAUTIONS

Storage temperature should not exceed 120°F. ‘reccsnvs «aa.

SECTION X « TRANSPORTATION

APPLICABLE AEGULA TIONS
CJas crn o T 3 vamirr so Cleara L) enurany antara 21-0

RIFPING KAME . [0 nun (RLFSRT YV —

PERCOL-S "A" Side

WAZARD CLASE LANELS

UNIY COMTAINER - v “TooF SPSC CONTAINERIDOT CREMPT/D0D CCN  JLINITED GFF
55 ~ gallon metal drum ] _ I .
w ' y —

HEY Capy, wY
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