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RFQ COPRY
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COLD MIX MANUFACTURING CORP T R oaD
120-30 28TH AVENUE PARKERSBURG, WV
FLUSHING, NY 11354 26101 |
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02404672

DATE /2 '2//

NOTE: THIS ADDENDUM ACKNOWLEDGEMENT SHOULD BE SUBMITTED]
WITH THE BID|. '

REV., 09/21/2)009

EXHIBIT 3

LIFE OF CONTRRACT: THIIS CONTRACT BECOMES EFFECTIVE
UPON AWARD AND EX[TENDS| FOR A PERIOD OF| ONE (1)

YEAR DR UNTIJ. SUCH "REASONABLE TIME"™ THEREAFTER AS IS
NECESSARY TO| OBTAIN A NEW CONTRACT OR RENEW THE
ORIGINAL CONTRACT|. THE YREASONABLE TIME"™ PERIOD SHALL
NOT EXCEED TWELVE| (12) MONTHS. DURING THIS "REASONABLE
TIME"™ THE VENDOR MAY TERMINATE THIS CONTRACT FOR ANY
REASON UPON [GIVING THE| DIRECTOR OF PURCHASING 30 DAYS
RITTEN NOTICE.

UNLESS SPECIFIC PROVISIONS ARE STIPULATED ELSEWHERE
IN THIS CONTRACT DOCUMENT, THE TERMS, [CONDITIONS AND
PRICING SET HEREIN ARE| FIRM FOR THE LIFE OF THE
CONTRACT.

RENEWAL: THIS CONTRACT, MAY BE RENEWED UPON THE MUTUAL
WRITTEN CONSENT OF THE SPENDING UNIT AND VENDOR,
SUBMITTED T0O{ THE DIRECTOR OF PURCHASING THIRTY (30)
DAYS PRIOR T THE| EXPIRATION DATE. SUICH RENEWAL SHALL
BE IN ACCORDANCE WITH {THE TERMS AND CONDITIONS OF THE
ORIGINAL CONTRACT| AND [SHALL BE LIMITED| TO TWO (2) ONE
(1) YEAR PER|IODS.

CANCELLATION;: THE| DIRECTOR OF PURCHASING RESERVES THE
RIGHT TO CANCEL THIS CONTRACT IMMEDIATELY UPON WRITTEN
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State of West Virginia Request for =
Department of Administration  Quotation
Purchasing Division

2019 Washington Street East

Post Office Box 50130

Charleston, WV 25305-0130 BUYER 33
304~-558-2402

RFQ COPY
TYPE NAME/ADDRESS HERE DIVISION OF HIGHWAYS
COLD MIX MANUFACTURING CORP 1-77/WV 47
120-30 28TH AVENUE N enanuRe. Dy
FLUSHING, NY 44354 26101

03/30/2011
NING DATE:

OPENING TIME 01:30PM

NOTICE 70 THE VENDOR IF THE COMMODITIE[S AND/OR SERVICES
SUPPLIED ARE| OF AN INFERIOR QUALITY OR; DO NOT CONFORM
TO THE SPECIFICAT[IONS [0F THE BID AND CONTRACT HEREIN.

OPEN MARKET [CLAUSE: THE DIRECTOR OF PURCHASING MAY
AUTHORIZE A [SPENDIING UNIT TO PURCHASE ON THE OPEN
MARKET, WITHOUT THE FILING OF A REQUISJITION OR COST
ESTIMATE, ITEMS SPECIFIED ON THIS CONTRACT FOR
IMMEDIATE DELIVERY IN EMERGENCIES DUE [TO UNFORESEEN
CAUSES (INCLUDING| BUT NOT LIMITED TO DELAYS IN TRANS-
PORTATION OR| AN UNANTICIPATED INCREASE] IN THE VOLUME
OF WORK.)

QUANTITIES: |[QUANTIITIES| LISTED IN THE REQUISITION ARE
APPROXIMATIONS ONLY, BASED ON ESTIMATES SUPPLIED BY
THE STATE SPENDING UNIIT. IT IS UNDERS[TOOD AND AGREED
THAT THE CONTRACT| SHAL|L COVER THE QUANTITIES ACTUALLY
ORDERED FOR DELIVERY DURING THE TERM OF THE CONTRACT,
WHETHER MORE| OR LESS THAN THE QUANTITIES SHOWN.

ORDERING PROCEDURE: SPENDING UNIT(S) SHALL ISSUE A
WRITTEN STATE CONTRACT| ORDER (FORM NUMBER WV-39) TO
THE VENDOR FOR COMMODI[TIES COVERED BY [THIS CONTRACT.
THE DRIGINAL| COPY| OF THE WV-39 SHALL BE MAILED TO THE'
VENDOR AS AUTHORIZATION FOR SHIPMENT, JA SECOND COPY
MAILED TO THE PURCHASING DIVISION, ANDI A THIRD COPY
RETAINED BY |[THE SPENDING UNIT.

BANKRUPTCY: | IN THE EVENT THE VENDOR/CIONTRACTOR FILES
FOR BANKRUPTICY PROTECTIION, THE STATE MAY DEEM THE
CONTRACT NUL|L AND| VOID, AND TERMINATE SUCH CONTRACT
WITHOUT FURTHER ORDER. ’

THE TERMS AND CONDITIONS CONTAINED IN {THIS CONTRACT
SHALL SUPERSEDE ANY AND ALL SUBSEQUENT| TERMS AND
CONDITIONS WHICH MAY APPEAR ON ANY ATTIACHED PRINTED
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Specifications

Purpose: To establish a contract to provide the District Three West Virginia
Division of Highways with QPR or equal.

1.0 DEFINITIONS

A. The “Agency” shall be defined as the West Virginia Division of
Highways

B. The “Vendor” shall be defined as the successful bidder.

C. The “Purchase Order” shall be defined as the binding agreement that
is entered into between the State of West Virginia and the Vendor to
provide the services as herein specified.

D. “Mandatory Requirements: The terms “must”, “will”, “shall”,
“minimum”, “maximum”, or “is/are required” identify a mandatory
item or factor. Decisions regarding compliance with any mandatory
requirements shall be at the sole discretion of the State.

2.0 SCOPE OF WORK

The successful Vendor shall provide QPR, or equal, permanent pavement repair
material for District Three.

2.1

Technical Requirements:

Material supplied under this contract shall be a plant or pug mill
mixed high performance pavement patching material capable of
storage in an uncovered outdoor stockpile for a minimum of 12
months. It shall be composed of laboratory approved mineral
aggregates and modified bituminous liquid oil blend capable of
coating wet aggregates without stripping and have stripping
resistance of retained coating of not less than 95%. The
permanent asphalt repair shall be uniform, remain flexible and
cohesive to -15°F and be capable of retaining adhesive qualities
in wet applications. The patching material shall be able to repair
asphalt, concrete, surface treated roads and shall not require
removal and replacement if ever the pavement repair area is
overlaid.



2.2 MATERIALS

The aggregate shall consist of 100% crushed stone or a laboratory
approved equivalent under ASTM C-136. All aggregate is to be from approved
sources, and representative samples of both fine and coarse aggregate shall be
from the plant site and laboratory tested.

Recommended gradation analyses are as follows:

SCREEN SIZES PERCENTAGE PASSING
1/4” 100 :
#4 40-90
#8 5-40
#16 0-10
#50 0-6
#200 0-2

2.2.1 Bituminous Material
The modified bituminous liquid oil blend must meet the following

requirements:
ASTM D-1310 Flashpoint (TOC}: 200°F (94° C) minimum
ASTM D-2170 Kinematic Viscosity at 60° C (140° F):  300-400
ASTM D-95 Water: 0.2% maximum
ASTM D-402 Distillate Test (Volume of original sample):

To 437° F (225° C) None

To 500° F (260° C) 0-5%

To 600° F (315° C) 0-25%

Residue from distillate at 680 ° F (360° C) 72-95%
2.3  PLANT MIX
The preferred mixing ratio shall be 4.5% to 6% liquid oil blend
per finished ton (2000 lbs) of mixed material.
2.4  Freight

2.4.1 All shipments are to be FOB Destination.

2.4.2 The vendor shall be responsible for all costs associated with
delivery to the job site.

2.5 Delivery



7.5.1 The above material is to be delivered to the West Virginia
Division of Highways, District Three lot, located at 1423 Mill
Run Road, 1-77 and WV 47 interchange, Parkersburg, WV
(Quonset hut) 26104. Requested deliveries will be by
complete pallets.

2.5.2 Vendor to notify District Three Storeroom 1 day prior to
delivery at (304-420-4669)

3.0 INVOICING
3.1 Payment
The Vendor must send an invoice to:
West Virginia Division of Highways
624 Depot Street

Parkersburg, WV 26101
Attn: Beverly Myers

4.0 AWARD

Purchase order will be awarded complete and not split.

10
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COST SHEET

item # Est Quantity Description* Unit Cost | Amount

QPR Permanent Pavement Repair Material - or equal

High Performance pavement Paiching Material for % _ »
Repairs - Bags Corpere ro pak 1. & g 7S ~»f£z§)’? 78.7°
1 2646 (see affeche e S0l

*"Or Equal" merchandise-vendor must provide complete s, deliveras
manufacturer's literature demonstrating adherence to the || puyier s
mandatory requirements contained herein. (50 Patict )

C

Total Amount ‘ﬁlﬂﬁ’l 7%8.%




Qﬂp Designation: D2170/D2170M — 10
]!
INTERNATIONAL

Designation: 319/84 (89)

Standard Test Method for

iz

Kinematic Viscosity of Asphalts (Bitumens)'

This standard is issued under the fixed designation D2170/D2170M; the number immediately following ihe designation indicates the
year of original adoption o1, in the case of revision, the year of Jast revision. A number in parentheses indicates the year of last
reapproval. A superscript epsilon (g) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Departmens of Defense,

1. Scope

.1 This tesi method covers procedures for the determina-
tion of kinematic viscosity of liquid asphalts (bitumens), road
oils and distiflation residues of liquid asphalts (bitumens) all at
60°C [140°F] and of asphalt cements at 135°C {275°F] (Note
1) in the range from 6 to 100 000 mm?*/s [cSt].

1.2 Results of this test method can be used to calculate
viscosity when the density of the test material at the test
temperature is known or can be determined. See Annex Al for
the method of calculation.

Nore 1-—This test method is suitable for use at other temporatures and
at lower kinematic viscosities, but the precision is based on determinations
on Hquid asphalts and road oils at 60°C [140°F] and on asphalt cements
at 135°C [275°F] only in the viscosity range from 30 to 6000 mam?/s [eSt].

1.3 Warning—Mercury has been designated by United
States Environmental Protection Agency (EPA) and many state
agencies as a hazardous material that can cause central nervous
system, kidney and liver damage. Mercury, or its vapor, may be
hazardous 1o health and corrosive to materials. Caution should
be taken when handling mercury and mercury containing
products. See the applicable product Material Safety Data
Sheet (MSDS) for details and EPA’s website—http://
www.cpa.gov/mercury/fag. htm—for additional information.
Users should be aware that selling mercury, mercury contain-
ing products, or both, in your state may be prohibited by state
Taw.

1.4 The values stated in either ST units or inch-pound units
are to be regarded separately as standard, The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in non-conformance
with the standard.

' his test method js under the jurisdiction of ASTM Comnnitiee DG4 on Road
and Paving Materials and is the direct responsibility of Subcemmittee D04.44 on
Rheological Tests, In the I this test method is under the jurisdiction of the
Standardization Committee.

Curment edition approved June ¥, 2010, Published August 2010. Originally
approved in 1963, Last previows edition approved in 2007 as D217C - 07, POL:
10.1520A>2170-10,

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior fo use.

2. Referenced Documents

2.1 ASTM Standards:*

(670 Practice for Preparing Precision and Bias Statements
for Test Methods for Construction Materials

D92 Test Method for Flash and Fire Points by Cleveland
Open Cup Tester

D341 Practice for Viscosity-Temperature Charts for Liquid
Petroleum Products

D445 Test Method for Kinematic Viscosity of Transpatent
and Opaque Liquids (and Calculation of Dynamic Viscos-
ity}

D446 Specifications and Operating Instructions for Glass
Capillary Kinematic Viscometers

D2162 Practice for Basic Calibration of Master Viscometers
and Viscosily Qil Standards

D2493 Standard Viscosity-Temperature Chart for Asphalts

El Specification for ASTM Liquid-in-Glass Thermometers

E77 Test Method for Inspection and Verification of Ther-
mometers

3. Terminology

3.1 Definitions.

3.1.% densiry—the mass per unit volume of liquid. The SI
unit of density is 1 kg/m® The cgs unit of density is 1 glom’.

3.1.2 kinematic viscosity—-the ratio of the viscosity o the
density of a liquid. It is a measure of the resistance to flow of
a liquid under gravity. The SI unit of kinematic viscosity is
m?/s; for practical use, a submultiple (mm®s) is more conve-
nient. The cgs unit of kinematic viscosity is 1 cm?s and is

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Docwment Suninary page on
the ASTM website,

Copyright @ ASTM international, 100 Barr Harbor Orive, PO Box G700, Wast Conshohockan, PA 19428-2952, United Sates,

Coppright ASTM Inlernationn!
Provided by 1HS undor license with ASTM
M tanreinetinn ar netwnrkinn aremiied wilhou! licengs from HS

{leonsee=Wast Virginia DGT Charleston Location /39R5992001
Nol for Resalp, 03123/2011 13:06:06 MDT
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called a stoke (symbol St). The centistoke (1 ¢St = 107% 8ty is
1 mm*s and is often used,

3.1.3 Newtonian Hguid—a liquid in which the rate of shear
is proportional to the shearing stress, The constant ratio of the
shearing stress to the rate of shear is the viscosity of the liquid.
If the ratio is not constant, the liquid is non-Newtonian.

3.1.4 viscosity—the ratio between the applied shear stress
and rate of shear is called the coefficient of viscosity. This
coefficient is a measure of the resistange to fllow of a liquid. It
is commonly catled the viscosity of the liquid, The cgs unit of
viscosity is 1 g/emes (1 dyne-s/cm®) and is called a poise (P).
The S1 unit of viscosity is 1 Pa-s (1 N.s/m?) and is equivalent
to 10 P,

4. Summary of Test Method

4.1 The time is measured for a fixed volume of the liquid to
flow through the capillaty of a calibrated glass capillary
viscometer under an accurately reproducible head and at a
closely controlled temperature. The kinematic viscosity is then
caleulated by multiplying the efflux time in seconds by the
viscometer calibration factor,

5. Significance and Use

51 The kinematic viscosity characterizes flow behavior.
The method is nsed to determine the consistency of bittuen as
one element in establishing the uniformity of shipments or
sources of supply. The specifications are usually at tempera-
tures of 60 and 135°C.

6. Apparatus

6.1 Viscometers, capillary-type, made of borosilicate glass,
annealed, suitable for this test are described in Annex A2 and
include the following:

6.1.1 Cannon-Fenske viscomeler for opaque liquids,

6.1.2 Zeitfuchs cross-arm viscomeler,

6.1.3 Lantz-Zetifuchs viscometer,

6.1.4 BS U-Tube modified reverse flow viscomeier.

6.1.5 Calibrated viscometers are available from commercial
suppliers. Details regarding calibration of viscomelers are
given in Annex AJ.

6.2 Thermometers—Calibrated liquid-in-glass thermom-
eters of an accuracy after cotrection of 0.02°C [0.04°F] can be
used or any other thermometric device of equal accuracy.
ASTM Kinematic Viscosity Thermometers 47C and 47F con-
forming to Specification B, and I 35C and 35F are suitable
for use al 60°C [140°F] and ASTM Kinematic Viscosity
Thermometers 110C and 110F are suitable for use at 135°C
[275°K].

6.2.1 The specified thermomneters are standardized at “total
jmmersion,” which means immersion to the top of the liquid
column with the remainder of the stem and the expansion
chamber at the top of the thermometer exposed to room
temperature. The practice of compiletely submerging the ther-
mometer is not recommended. When thermormeters are com-
pletely submerged, corrections for each individual thermom-
eter based on calibration under conditions of complete
submergence must be determined and applied. If the thermom-
eter is completely submerged in the bath during ase, the

Copyrighl ASTM Inlornational
Frovided by 145 undor liconse with ASTM

Kin v

endeiatinn mr nohusibing narmilled wilhout license from HE

TABLE 1 Acceptability of Test Results for Kinematic Viscosity

Nots 1—The values given in column 2 are the coefficients of variation
that have been found to be appropriate for the materials and conditions of
test descrived in column 1, The values given in column 3 are the limits that
should not be cxceeded by the difference botween the results of two
properly conducted tests.

Acceptable
Rango
of Two Resuits

Coeflictent of

Material and Type Index Varation {% of

A
mean) (% of mean)®
Single-operator precision:
Asphalt cements at 135°C 0.64 1.8
[275°F)
Liguld asphaits at 60°C {140°F]:
helow 3000 mm?/s (654 0.53 15
3000 to 6000 rmm?/s [¢St] 071 2.0
6000 mm?/s {cSt) and above 3.2 8.9
Multllaboratory presision:
Asphalt coments at 135°C a4 8.8
{276°F)
Liguid asphalts at 80°C [140°F):
betow 3000 mm?fs (31} 1.06 3.0
3000 to 6000 mm3fs [cSt]° 3 9.0
above BO0O mm?/s [051]7 3.6 10.0

A Thase numbers represant, respectively, the (1s %) and {d2s %} limits as
describad In Practice G670
& Baged an less than 30 degrees of freadom,

pressure of the gas in the expansion chamber will be higher or
Tower than during standardization, and may cause high or low
readings on the thermometet. Thermometric devices for this
test method must be standardized at least every 6 months,

6.2.2 Tt is essential that lquid-in-glass thermometers be
calibrated periodically using the techunique given in Test
Method E77 (see Appendix XI1).

6.3 Bath—A bath suitable for immexsion of the viscometer
so that the liguid reservoir or the top of the capillary, whichever
is uppermost, is at keast 20 mm below the upper bath level, and
with provisions for visibility of the viscometer and the ther-
mometer, Firm supports for the viscometer shall be provided,
or the viscometer may be an integral part of the bath. The
efficiency of the stiring and the balance between heat losses
and heat input must be such that the temperature of the bath
medium does not vary by more than +0.03°C [£:0.05°F] over
the length of the viscometer, or from viscometer to viscometer
in the various bath positions at 60°C [140°F].

Nom 2--Distilled water is a suitable bath liguid for determinations at
£0°C [140°F]. USP White Oil with a flash point above 215°C [420°F] has
been found sultable for determinations at 135°C [275°F]. Tae flash point
is determined in accordance with Test Method D92.

6.4 Timer—A stop watch or other timing device graduated i
in divisions of 0.1 s or less and accurate to within 0.05 % when ;
tested over intervals of not less than 15 min. Timing devices for ;
this test method must be calibrated at Jeast every 6 months.

6.4.1 Electrical Timing Devices may be used only on elec-
trical circuits the frequencies of which are controlled to an
accuracy of 0.05 % or betier. y

6.4.1.1 Alternating currents, the frequencies of which are
intermittently and not continuously controlled, as provided by
some public power systems, can cause large errors, particularly
over shott timing intervals, when used to actuate electrical
timing devices.

" Licen
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7. Preparation of Sample

71 To minimize loss of volatile constituents and to obtain
reproducible results, proceed as follows:

“1.1.1 Procedure for Liquid Asphalt (Bitumen) and Road Oil:

7.1.1.1 Allow sealed samples, as received, to réach room
temperature.

7.1.1.2 Open the sample container and mix the sample
thoroughly by stirring for 30 ¢ taking caxe 10 avoid the
entrapment of air. If the sample is too viscous for such stirring,
place the sample in the tightly sealed container in a bath or
oven maintained at 63 = 3°C [145 % 5°F] until it becomes
sufficiently liquid for stirring.

7 1.1.3 Tmmediately charge the viscometer, of, if the test is
to be made at a later time, pour approximately 20 ml info one
ar more clean, dry containers having a capacity of approxi-
mately 30 mL and immediately seal with an airtight closure.

7 1.1.4 For materials with kinematic viscosities at 60°C
[140°F] above 800 mm®/s [cSt], heat the 20-mL sample in the
sealed ¢ontainer in an oven Of bath maintained at 63 % 3°C
(1452 35°F] until it is sufficiently liquid for a convenient
transferiinto the viscometer. Such heating should not exceed 30
min,

7.1.2i Procedure for Asphalt Cement:

7.1.2:1 Heat the sample with care to prevent local overheat-
ing until it has become sufficiently fluid to pour, accasionally
stirring the sample to aid heat transfer and to assure uniformity.

71.2.2 Transfer a minimum of 20 mL into a suitable
container and heat to 133 = 5.5°C [275 = 10°F}, stirring
occasionally to prevent local overheating and taking care o
avoid the entrapment of air.

8. Procedure )

8.1 The specific details of operation vary somewhat for the
various types of viscomefers. See the detailed descriptions of
viscometers in Annex A2 for instructions for using the type of
viscometer selected. In all cases, however, follow the generdl
pracedure described in 8.2 to 8.8,

%7 Maintain the bath at the test femperature within
+0.01°C {0.02°F]. Apply the necessary corrections, if any, to
all thermometer readings.

8.3 Select a clean, dry viscometer which will give an efflux
time greater than 60 s and preheat to test temperature.

8.4 Charge the viscometer in the manner dictated by the
design of the instrument, as prescribed in Annex AZ2.

8.5 Allow the charged viscometer to remain in the bath long
enough to reach the test temperature, as prescribed in Annex
AZ.

8.6 Start the fiow of asphalt in the viscometer as prescribed
in Annex A2,

8.7 Measure to within 0.1 s, the time required for the
leading edge of the meniscus o pass from the first timing mark
to the second. If this efflux time is less than 60 s, select a
viscometer of smaller capillary diameter and repeat the opera-
fion.

Copyrygsl ASTM Intemntional
Provided by (HS undar licanse wilh ASTM

8.8 Upon completion of the test, clean the viscometer
thoroughly by several rinsings with an appropriate solvenl
completely miscible with the sample, followed by a completely
volatile solvent. Dry the tube by passing a slow strcam of
filtered dried air through the capillary for 2 min, or until the last
trace of solvent is removed. Allernatively, the viscometer may
be cleaned in a glass cleaning oven, at a temperature not to
exceed 500°C [932°F), followed by rinses with distilled or
deionized water, residue-free acetone, and filtered dry air.
Periodically, if deposits are observed, clean the instrument with
a strong acid cleaning solution to remove organic deposits,
rinse thoroughly with distilled water and residue-free acetone,
and dry with filtered dry ait.

Notr 3—The cleaning oven may burn off the glue that connects the
viscometer iube to the holder.

881 Chromic acid cleaning solution may be prepared by
adding, with the usual precautions, 800 mi. of concentrated
sulphuric acid to a solution of 92 g of sodium dichromate in
458 mL of water. The use of similar commercially available
sulphuric acid cleaning solutions is acceptable. Nonchrominm-
containing, strongly oxidizing acid cleaning solutions may be
substitated so as to avoid the disposal problems of chromiom-
containing solutions.

8872 Use of alkaline glass cleaning solutions may result in

3 change of viscometer calibration, and is not recommended.

9, Calculation

9.1 Calculate the kinematic viscosity to three significant
figures using the following equation:

Kinematic viscosity, mm®*s [eSt] = Ct (1}
where:
C = calibration constant of the viscometer, mm?/sH{cStis],
and
t = ecfflux time, s.

Note 4—Other ASTM publications on viscosity that may be used in
comjunction with results determined in accordance with this test method
are Test Methods 13445 and 10341, Standard 12493, and Specifications
D446,

10. Report

10.1 Always report the test temperature with the result, for
example:

Kinematic viscosily at 60°C = 75.6 mm®/s [cS(] )
11. Precision and Bias

11.1 Criteria for judging the acceptability of viscosity test
results obtained by this method are given in Table 1.

11.2 The bias of the procedure in this test method cannot be
determined because no material having an accepted reference
value is available.

12. Keywords
12.] asphalt; capillary; kinematic; viscometer; viscosity

N
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ANNEXES

(Mandztory Information)

Al CALCULATION OF VISCOSITY OF A NEWTONIAN LIQUID

Al.l The viscosity of a Newtonian liquid is calculated from
its kinematic viscosity by multiplying the kinematic viscosity
by the density of the liquid at the test temperature.

Al2 For paving grade asphalts, density at 135°C {275°K)
can be conveniently determined from specific gravity at
25/25°C [77/77°F] by multiplying by a factor of 0.934 g/om’;
or from the specific gravity at 15.5/15.5°C {60/6G°F] by
multiplying by a factor of 0.931 glem®. These factors are based
on an average coefficient of expansion for asphalt cement of

0.00061/°C [0.00034/°F].

Al.3 When the specific gravity of the asphalt is not known,
a satisfactory determination of the viscosity at 135°C [275°F]
can be obtained by mmltiplying the kinematic viscosity at
135°C {275°F) by an assumed density of 0.948 gfcn13. This
density value is equivalent to a specific gravity of 1.015 at
25/25°C {77/77°F]. Tests on a large number of asphalts indicate
that the error introduced by this assumed density will not
exceed 3 %,

A2, REVERSE-FLOW VISCOMETERS

A2.1 Scope

A2.1.1 The reverse-flow viscometers for transparent and
apaque liquids include the Cannon-Fenske Opaque,’ Zeitfuchs
Cross-Arm,* BS/IP/RF, and Lantz-Zeitfuchs viscometers. Un-
like {he modified Ostwald and suspended-level viscometers,
the sample of liquid flows into a timing buib not previously wet
by sample, thus allowing the timing of liquids whose thin films
are opaque. Reverse-flow viscometers are used for the mea-
surement of kinematic viscosities of opacque and transparent
liquids up to 100 000 mm®s [cSt}.

A2.2 Apparatus

A2.2.1 For the reverse-flow viscometers, detailed drawings
of the size designations, approximate constants, kinematic
viscosity range, capillary diameter, and bulb volumes for each
viscometer are shown in Figs., A2.1-A24. The kinematic
viscosity range is based on a 60-s minimum flow-time in this
method; the same viscometers are also described in Specifica-
Gons D446 with a different viscosity range based on a 200-s
minimum fAow-time as prescribed in Test Method D445, The
lengths of the upper tubes K, L, M and N in Figs. A2.1-A24
may be increased (or decreased) to conform to the immersion
requirements of 6.3.

A2.3 Operating Instructions

A23.1: A standard operating procedure js contained in
Section 7. Additional operating instructions for the reverse-
flow viscometers are outlined in A2.3.2-A2.3.8 with emphasis
on pmced:ures that are specific to a particular instrument or this
group of instruments,

A23.2 Select a clean, dry viscometer that will give a flow
time preater than 60 s,

" Cannon, M. R., and Fenske, M. R, “Viscositly Measurement-—Opague Lig-
vids," Industrial and Engineering Chemisiry, Analytical Bdition, Vol 13, 1941, p.
2910,

1 Zeitfuchs, B, M., “Kinematic Viscometer for Opaque and Very Viscous
Liquids,” Off and Gas Journal, Vol 44, No, 36, 1946, p. 98.

Copyiight ASTM International
Provided by IHS under license with ASTM

A2.3.3 Charge the viscometer in the manner dictated by the
design of the instrument, this operation being in conformity
with that employed when the instrument was calibrated. If the
sample may contain lint, solid patticles, etc., filter as prescribed
in Test Method D445,

A2.3.3.1 To charge the Cannon-Fenske Opaque viscomeler,
invert the viscometer and apply suction to the tube L, immers-
ing tube N in the liquid sample. Draw lignid through tube N,
filling bulb D to fill mark G. Wipe excess sample off tube ¥ and
invert the viscometer to its normal position. Mount the vis-
cometer in the constant-temperature bath, keeping tube L
vertical. When the sample travels though capillary R and fills
bulb A4 approximately half full, arrest its flow by placing a
stoppet in the tube L.

A2.3.32 Mount the Zeitfuchs Cross-Arm viscometer in the
constant-tcmperature bath, keeping tube NV vertical. Introduce
sample through tube N taking care not to wet the sides of tube
N, into the cross-arm D until the leading edge stands within 0.5
min of fill mark G on the siphon tube.

Not: A2 l-—The volume of the test specimen is dependent on the
location of the fill mark . When the flow time of the Jower meniscus i3
being measured between timing marks E and F, the upper meniscus shall
be in the horizontal cross-arm D, thus making the location of fill matk &
critical,

A2.33.3 Mount the Lantz-Zeitfuchs viscometer in the
constant-temperature bath keeping tube N vertical, Introduce
sufficient sample through tube N to completely fill bulb D,
overflowing slightly into overflow bulb K. If the sample is
poured at a temperature above test temperature, wait 15 min for
the sample in the viscometer to attain bath temperature and add
more sample to overflow slightly into buib K. This 15-min
period is part of and not in addition to the equilibration time of
A2.34.

A2.3.3.4 Mount the BS/IP/RF viscometer in the constant-
temperatute bath keeping tube L vertical. Pour sample through
tube N to a point just above filling mark G; allow the sample
to Aow freely through capillary R, taking care that the liquid
column remains unbroken, until the fower meniscus is about 5

Licansoo=Was! Virginla DO'T Charleston Localion /S065992001
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Notr 1—All dimensions are in millimetres.

Dimensions and Kinematic Viscosily Ranges

\nside Diamater of

Inside Diameter of Velurae Buib

Approximate Con- Kinematic Viscosily Tube Nand G Volums Bulbs A, C,
Size No. st;m. mm?*/s [eSVs] Range, mm?/s [cS1] T”b'izﬁgfmm Tubes E, F, and J, and J, ml. (%5 %} Qj:no,[,‘
(22 %) mm {+5 %) (£5 %)
200 0.1 6 1o 100 1.02 3.2 21 #
300 0.25 15 to 250 1.26 34 21 11
350 0.5 30 {0 500 3.48 3.4 2.1 11
400 1.2 72 to 1200 1.88 3.4 21 11
450 25 150 to 2500 2.20 8.7 2.1 1
500 . 8 480 {o 8000 3.10 4.0 2.1 11
600 20 1200 to 20 000 4.00 4.7 2.1 13

FIG. A2,1 Cannon-Fenske Opaque Viscomster for Opaque and Transparent Liquids

mm below the filling mark H and then arrest its flow by closing
the timing tube with a cork or rubber stopper in tube L. Add
more liquid if necessary to bring the upper meniscus slightly
above mark G. After allowing the sample to attain bath
temperatute (see A2.3.4) and any air bubbles to rise to the
susface, gently loosen the stopper allowing the sampie to flow
1o the lower filling mark H and again arrest flow. Remove the
excess sample above filling mark & by inserting the special
pipet until its cork rests on top of tube M; apply gentle suction
antil air is drawn through. The upper meniscus shall coincide
with matk G.

Copyitght ASTM international
Pravided by IHS undsr ficense with ASTM
he - e e

A withrut ransa from iHS

A2.3.4 Allow the viscometer 1o remain in the constant-
temperature bath a sufficient time to ensure that the sample
reaches temperature equilibrium (10 min minimum, 30 nin
maximum).

A2.3.5 For the Cannon-Fenske Opaque and BS/IP/RF vis-
cometers, remove the stopper in tubes N and L, respectively,
and allow the sample to flow by gravity. For the Zeitfuchs
Cross-Arm viscometer, apply slight vacuum to tube M (or
pressure to tube N) to causc the reniscus to move over the
siphon tube and about 30 mm below the fevel of tube D in

v

|
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Note 1—All dimensions are in millimetes.
Dimensions and Kinematic Viscosity Ranges
Length of Tube R,

Inside Diamater of Horizontai Tube Di-

. Approximate Con- Kinematic Viscosity Lower Bulb Volume,
Size slant, rm®s%[cSys] Range, mm®/s {6St] TUtEEt aﬁ%r;\m (En% ) ml. {£5 %) am(eit%r,ﬂz;m
4 0.10 6 to 100 0.64 210 0.3 39
5 0.3 18 1o 300 0.84 210 0.3 38
6 1.0 B0 to 1000 1.16 210 0.3 4.3
7 3.0 180 to 3000 1.42 210 0.3 4.3
8 10.0 600 to 10 000 1.03 165 0.2% 4.3
2] 30.0 1800 to 30 000 2.52 185 .25 4.3
10 100.0 6000 to 100 000 3.06 165 0.25 4.3

FIG. A2.2 Zeitfuchs Cross-Arm Viscometer for Transparent and Opaque Liquids

capillary R; gravity flow is thus initiated. For the Lantz-
Zeitfuchs viscometer, apply slight vacuum to {ube M {or
pressure to tube N with tube X closed) until the lower meniscus
is opposite the lower timing mark E; allow the sample 1o flow
by gravity,

A2.3.6 Measure Lo the nearest 0.1 s the time required for the
leading edge of the meniscus to pass from timing mark E o
timing mark F as prescribed in Section 8 of this method.

Copyiighl ASTM intarnolionat
Provided by IMS under licanse with ASTM
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A2.3.7 Calculate the viscosity as prescribed in Section 9 of
this method,

A2.3.8 Clean the viscometer as prescribed in 8.8 of this
method,

o
Ligon Wasl Virginla DOT Gharloston Location /5955892004
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Note 1—AT dimensions are in millimetres,

Dimenslons and Kinematic Viscosity Hanges

13

Approximate Con-

Kinematic Viscosity

Inside Diametar of Tubs

Length ot Tube A,

Volume, Bulb C, ml.

Size No. stant, mm?/s?[cSt/s] Range, mm%/s [eS1] R, mm {2 %) mm (£2 %) (+5 %)
5 0.3 18 to 300 1.65 490 2.7
6 1.0 60 to 10090 2.25 490 2.7 |
7 3.0 180 to 3000 3.00 480 2.7 Y
8 10.0 600 to 10 000 410 490 27
9 30,0 1800 to 30 00O 5.20 490 2.7
10 - 100.0 6000 to 100 000 5.20 490 0.8

FIG. A2.3 Lantz-Zeitfuchs Type Reverse Flow Viscometer for Opaque Liquids

Copyright ASTM Inlamnstional
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Nor 1—All dimensions are in millimetres.

Dimensions and Kinematic Viscosity Ranges

13

Gize No. Agg;:);gzim Kinamatic Vzlscosily Ins;c_i:bglgl:nr?‘l;r of Loength of Tuube R, Ingide Diametor at OE, i Bl};ghg?f"t
mm2soSys] Range, mm?/s [cS1) (+2 %) mm {+2 %) and G, mm (22 %) (£5 %)
4 0.1 & to 100 1.26 185 3011033 4.0
5 0.3 18 to 300 1.64 185 3014033 4.0
6 1.0 60 to 1000 2.24 185 301033 4.0
7 3.0 180 to 3000 2.93 85 331036 4.0
8 10 600 fo 10 000 4,00 185 4410 4.8 40
9 30 1800 fo 30 000 5.5 185 6.0 te 6.7 4.0
10 140 6000 to 100 000 7.70 210 7.70 4,0
11 300 18 000 10 300 000 10,00 210 10.00 4.0

FIG. A2.4 BSAPIRE U-Tube Reverse Flow Viscometer for Opaque Liquids

Copyright ASTM Intornollonat
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A3. CALIBRATION OF VISCOMETERS
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TABLE A3.1 Viscosity Ol Standards

Viscosity Oil Approximate Kinamatic

Standards Viscosity, mm®/s feSt]

Conrforming s iors

to ASTM At 40° o 1 i

t50°

Standards [104°F] At 80°C [122°F] {212°F)

S 60 54 a5 7.5

5200 180 110 20

S 600 520 O 50

S 2000 1500 800 72

S BDOO 6700 3200 240

$ 30 000 23 000 11 000 630
A3.1 Scope

A3.1.1 This annex describes the materials and procedures
used for calibrating or checking the calibration of viscometers
used in this method.

A3.2 Reference Materials

A32.1 Viscosity Oil Standards conforming 10 ASTM vis-
cosity oil standards® baving the approximate kinematic viscosi-
ties shown in Table A3.1. Certified kinematic viscosity values
established are supplied with each sample.

A3.3 Calibration

A33.1 Calibration of Routine Viscometer by Means of
Liquid Viscosity Standards—Select from Table 1 a liquid
standard having a miniroum efflux time of 200 s at the
calibration temperature (preferably 37.8°C [100°F]). Deter-
mine the efftux time to the nearest 0.1 s by the procedure
described in Section &, and calculate {he viscometer constant,
C, as Tollows:

¢ = (A3.1)

where: ‘
v = viscosity for the standard liquid, mm®s [cSt] and
¢ = efflux tme, s.

A3.3.2 The viscomeler constant is independent of tempera-
wre for the Zeitfuchs Crass-Arm, Lantz-Zeitfuchs and BS/
IP/RE U-Tube viscometers.

A3.3.3 The Cannon-Fenske Opaque viscometer has 4 fixed
volume of sample charged at the fill temperature. If the test
temperature differs from the fill temperature, the viscometer
constant is calculated as follows:

Viscometer constant, G, = C, [1 + F(T', — Tp)] (ALD)
wheré;:
C, = viscometer constant when filled and tested
at the same temperature, '
T = temperature,

SThe viscosity oil standards arc available in 1-pt containers from Catnon
Instument Co. 2139 High ‘Tech Road, State Coliege, Pa. 16803, Additionaily the
Cannon Instrament Co, has available viscosity standnrds N60O, N2000, and N800,
which have approximate kincmatic viscosities at 60°C [140°E) of 160 mm?/s [eSt],
440 mms [cSt), mnd 1600 mmfs [e8t), respectively; standards NGOO and N2000
have approximate kinematic viscosities at 135°C [275°F} of 12 and 26 mm*fcSt]
respectively.

F

temperature  dependence factor (see
A3.3.4), and
values at the test fempetature and at the fill
temperature, respectively.

A33.4 Calculate the temperature dependence constant by
means of the following equation:

Factor, F = daVimd*h = [4V (p; — p))fimd®he (T, - 1))

t, fsubscripts =

(A3.3)
where:

v = volume of charge, cm®, _

d = average diameter, cm, of the meniscus in
the npper reservoir,

h = average driving head, cm,

o = goefficient of thermal expansion of the lest
sample between the fill temperature and
the test temperatute,

p = density, g/em’, and

7, f subscripts = as defined in A3.3.3.

A3.3.5 I the viscometer is used at a location other than the
calibrating laboratory, the C constant should be corrected for
the difference in the acceleration of gravity, g, at the two
locations as follows:

Cy = {galg) X € (A34)
where
C, = the calibration constant in the testing laboratory,
C,; = the calibration constant in the calibrating laboratory,
¢, = the acceleration of gravity at the testing laboratory,
and
g, = the acceleration of gravity at the calibrating labora-
tory.

Certificates for viscometers should state the value of g at the
location of the calibrating Jaboratory. Failure to correct for
gravity can result in errors of 0.2 %.

A33.6 Calibration of Routine Viscometer by Means of
Standard Viscometer—Select any petroleumo oil having an
efflux time of at least 200 5. Select alse a standard viscometer
of known € comstant, This viscometer may be a master
viscometer which has been calibrated by the “step-up” proce-
dure using viscometers of successively larger diameters start-
ing with distilled water at the basic viscosity standard (see Test
Method D2162) or a routine viscometer of the same type that
has been calibrated by comparison with a master viscometer.
Calibrated viscometers are available from a number of com-
mercial suppliers,

A3.3.6.1 Mount the standard viscometer together with the
viscometer to be calibrated in the same bath and determine the
efftux times of the oil by the procedure described in Section 8.

A3.3.6.2 Calculate the C constant as follows:

€, = (1, X ity (A3.5)
where:

¢, = C constant of routine viscometer,

t; = efflux time to nearest 0.1 s in routine viscometer,
C, = C constant of standard viscometer, and

t, = efflux time to nearest 0.1 s in standard viscometer.

Copyright ASTM International 1
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APPENDIX

{Nonmandatory Information)

X1. ICE POINT DETERMINATION AND RECALIBRATION OF LIQUID-IN-GLASS KINEMATIC VISCOSITY
THERMOMETERS

¥1.1 To achieve an accuracy of +0.02°C [#0.04°F] for
calibrated Liquid-in-glass kinematic viscosily thermometers, it
is required that a check at the ice point be made and the
corrections altered for the change seen in the ice point. It is
recommended that the interval of checking be every six
months; for a new thermometer, check monthly for the first six
months,

X172 A detailed procedure for the measurement of the ice
point and recalibration of thermometers is described in 6.4 of
Test Method E77. The suggestions in the following sections of
this appendix are given specifically for the mercury-in-glass
lkinematic viscosity thermometers and may not apply to other
thermorneters,

X1.2.1 The ice point reading of liquid-in-glass kinematic
viscosity thermometers shall be taken within 60 min after being
at the test temperature for not less than 3 min, The ice point
reading shall be expressed to the nearest 0.01°C or 0.02°F.

X1.2.2 Select clear pieces of ice, preferably made from
distilled or pure water. Discard any cloudy or unsound por-
fions. Rinse the ice with distilled water and shave or crush into
small pieces, avoiding direct contact with the hands or any
chemically unclean objects. Fili the Dewar vessel with the
crushed ice and add sufficient distilled and preferably pre-
cooled water to form a slash, bul not enough to float the ice. As
the ice melts, drain off some of the water and add more crushed
ice. Insert the thermometer packing the ice gently about the
stem, to a depth approximately one scale division below the
0°C [32°F) graduation. Tt may be necessary to repack the ice
around the thermometer because of melting.

X123 After at least 3 min have clapsed, tap the stem
gently, and observe the reading. Successive readings taken at
least 1 min apart should agree within one tenth of a division,

%1.2.4 Record the ice point reading and compare it with the
previous reading, If the reading is found to be higher or lower
than the reading corresponding to a previous catibration,
readings at all other temperatures wilk be correspendingly
increased or decreased.

X1.2.5 The ice point procedure given in X1.1-X1.2.4 is
used for the recalibration of liquid-in-glass kinematic viscosity
thermomelers, and a complete new calibration of the thermom-
eter is not necessary in order to meet the accuracy ascribed to
this design thermotneter, j

X13 1t is recommended that these kinematic viscosity
thermometers be stored vertically when not in vse so as 0 :
avoid the separation of the liquid column, K

%14 Tt is recommended that these kinematic viscosity
thermometers be read to the nearest ¥4 of a division using
appropriate magnification. Since these thermotneters are typi-
cally in a kinematic viscosity bath (which has vision through
the front), the thermometer is read by lowering the thermom-
eter such that the top of the Hquid colunan is 5 to 15 mm below
the surface of the bath liquid. Be careful to ensure that the
expansion chamber at the top of the thermometer is above the
1id of the constant temperature bath, If the expansion chamber
is at elevated or lowered temperatures from ambient tempera-
tures, a significant error can occur. This error can be as rmuch
as one or two thermometer divisions, A reading glass such as
used for reading books may be useful to ensure reading the
scale to ¥ of a division.
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Designation: Manual of Petroleum Measurement Standards (MPMS), Chapter 10.5

Water in Petroleum Products and Bituminous Materials by

Distillation’

This standard is issued under the fixed designation D95; the number immediately following the designation indicates the year of original
adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of Tast reapproval. A superseripl
epsilon (&) indicates an editorial change since the last revision or reapprovat.

Thiy standard has been approved for use by agencies af the Department of Defense.

1. Scope

1.1 This test method covers the determination of water in
the range from O to 25 % volume in petroleurn products, tars,
and other bituminous materials by the distillation method.

NoTe 1—Volatile water-soluble material, if present, may be measured
as water.

1,2 The specific products considered during the develop-
ment of this test method are listed in Table 1. For bituminous
emulsions refer to Test Method 12244, For crude oils, refer to
Test Method 14006 (APT MPMS Chapter 10.2).

Note 2--With some types of oil, satisfactory resulis may be obtained
from Test Method D796 (APL MPMS Chapler 10.6).

1.3 ‘The values stated in SI units are to be regarded as the
standard. The values in parentheses are for information only.

1.4 This standard does not purport to address all of the
safety concerns, If amy, associated with its use. It is the
responsibility of the user of this staridard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific hazard
statements, see Section 6.

2. Referenced Documents

2.1 ASTM Standards:*
D244 Test Methods and Practices for Bimulsified Asphalts

FThis test method is under the jurisdiction of ASTM Commnitice D02 on
Petroleum Products and Lubricants and the AP1 Committee on Petroleum Measure-
ment, and i the direct responsibility of Subcommitice DO2.02.01 the joint
ASTM-API Commitiee on Temperature Determinution,

Cucrens edition approved May 1, 2010. Published May 2010. Originally
approved in 192E. Last previous edition approved in 2005 as D95-05. DOL
10.1520/D0095-05R10.

2 e referenced ASTM standards, visit the ASTM website, www.astm.org, of
contacl ASTM Customer Service al service@astin,org. For Annual Book af ASTM
Standards volume information, refer io the standard's Document Summary page on
the ASTM website.

D1796 Test Method for Water and Sediment in Fuel Oils by
the Centrifuge Method (Laboratory Procedure)

D4006 Test Method for Water in Crude Oil by Distillation

DA4057 Practice for Manual Sampling of Petroleum and
Petroleum Products

DA4177 Practice for Automatic Sampling of Petroleum and
Petroleum Products

D5854 Practice for Mixing and Handling of Liguid Samples
of Petrolenm and Petroleum Products

B123 Specification for Apparatus for Determination of Wa-
ter by Distillation

2.2 API Standards:?

MPMS Chapter 8.1 Manual Sawpling of Petrolenm and
Petroleum Products (ASTM Practice D4057)

MPMS Chapler 8.2 Automatic Sampling of Petroleum and
Petroleum Products (ASTM Practice D4177)

MPMS Chapter 8.3 Mixing and Handling of Liquid Samples
of Petroleum and Petroleum Products (ASTM Practice
D5854)

MPMS Chapter 10.2 Determination of Water in Crude Oil
by the Distillation Method (ASTM Test Method D4006)

MPMS Chapter 10.6 Test Method for Water and Sediment in
Fuel Oils by the Centrifuge Method {Laboratory Proce-
dure) (ASTM Test Method D1796)

3. Terminology

3.1 Definitions:

3.1.1 bituminous material, n—in petroleum technology, a
black ot dark-colored very viscous liquid or semi-solid com-
posed principally of high molecular weight condensed aro-
matic, or naphthenic compounds, or both.

3 published as Manual of Petroleur: Measurement Standards. Available from
American Petreleum Institute (APD), 1220 L. St., NW, Washington, 1DC 20005-4070,
hitp:/iwww.api.org..

Copyright © ASTM Inlemational, 100 Barr Harbor Drive, PO Sox C70, West Conshohocken, PA 19428-2659, Uniled States.
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4. Smnmary of Test Method

4.1 The material to be tested is heated under reflux with a
water-immiscible solvent, which co-distills with the water in
the sample. Condensed solvent and water are continuously
separated in a trap, the water settling in the graduated section
of the trap and the solvent returning to the still,

5. Significance and Use

5.1 A knowledge of the water content of petroleum products
is important in the refining, purchase, sale, and trapnsfer of
products.

59 The amount of water as determined by this test method
{to the nearest 0.05 or 0.1 volume %, depending on the trap
size used) may be used to correct the volume involved in the
custody transfer of petroleum products and bituminous mate-
rials,

53 The allowable amount of water may be specified in
contracts.

6. Solvent-Carrier Liquid

6.1 A solvent-carrier liquid appropriate to the material being
tested (see Table 1) shall be used.

6.1.1 Aromatic Solvent—The following aromatic solvents
are acceptable:

6.1.1.1 Industrial Grade Xylene—(Warning—Flammable.
Vapor harmful.)

6.1.1.2 A blend of 20 volume % industrial grade toluene and
80 volume % industrial grade xylene. (Warning——Flammable.
Vapor harmful.)

6.1.1.3 Petroleum Naphtha or Coal Tar Naphtha, free of
water, yielding not mare than 5% distillates at 125°C (257°F)
and not less than 20% at 160°C (320°F) and with a refative
density (specific gravity) not lower than 0.8545 at 15.56/
15.56°C (60/60°F). (Warning—Extremely flammable. Harm-
ful if inhaled. Vapors may cause fire.)

6.1.2 Petroleum Distillate Solvent—A petroleum distillate
solvent, 5% boiling between 90 and 100°C (194 and 212°F)
and 90% distilling below 210°C (410°F), shall be used. Percent
may be determined by mass or by volume. (Warning—
Flamnmable. Vapor harmful.)

6.1.3 Volatile Spirits Solvent—The following volatile spirits
solvents are acceptable:

6.1.3.1 Petroleum Spirit, with a boiling range from 100 to
120°C (212 to 248°F). {Warning—Flammable. Vapor harm-
ful.)

6.1.3.2 Iso-octane, of 95% purity or better. (Warning—
Bxtremely flammable. Harmful if inhaled. Vapors may cause
fire.)

TABLE 1 Type of Solvent-Cartier Liquid Versus Material to Be
Tested

Type of Solvent-Carrier Liquid Material fo be Tested

Arcmatic asphail, tar, coal tar, water gas tar, road
far, cut-back bltumin, liquid asphalt, tar
acid

Petroteum distillate road ofl, fuel oil, lubricating o, petraleum
suifonates

Volatile spirits lubricating grease

6.2 Solvent Blank—The water content of the solvent shall
be determined by distilling an eguivalent amount of the same
solvent used for the test sample in the distillation apparatus and
testing as outlined in Section 10. The blank shali be determined
1o the nearest scate division and used to comrect the velume of
water in the trap in Section 11.

7. Apparatus

7.1 General—The apparatus comprises a glass or metal
still, a heater, a reflux condenser, and a graduated glass trap.
The still, trap, and condenser may be connected by any suitable
method that produces a leakproof joint, Preferred conntections
are ground joints for glass and O-rings for metal to glass.
Typical assemblies are illustrated in Fig. 1, Fig, 2, and Fig. 3.
The stills and wraps should be chosen to cover the range of
materials and water contents expected, On assembly, care shall
be taken to prevent the joints from freezing or sticking, Always
apply a very thin film of stopcock grease to prevent the
glassware joints from seizing.

1.2 Still—A glass or metal vessel with a short neck and
suitable joint for accommodating the reflux tube of the trap
shall be used. Vessels of 500, 1000, and 2000-ml. nominal
capacity have proved satisfactory.

73 Heater—A suitable gas burner or electric heater may be
used with the glass still, A gas ring burner with ports on the
inside circumference shall be used with the metal still. The gas
ring burner shall be of such dimensions that it may be moved
up and down the vessel when testing materials that are likely to
foam or solidify in the stilk

7.4 Glassware—Dimensions and descriptions of typical
glassware for use in this test method are provided in Specifi-
cation E123.

Note 3—Instead of standardizing on a particular apparatus specifica-
tion with respect to dimensions and style, a given apparatus will be
deemed satisfactory when acourate results ate obtained by the standard
addition technique described in Section 9.

CONDENSER

100

SCALE(APPROX.)

RECEIVER

/s
STOPCOCK
(OPTIONAL)

GLASS
STILL

FIG. 1 Typical Assembly with Glass Still
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100 MM

“SCALE (APPROX.)

Y

TITTH

( T

GAADUATION

INTERVAL
005 ML

§ JOINT

PLAIN JOINTf

FiG. 2 Two-millilitre Recelver Showing Alternative Connections to
Glass Still

8. Sampling

8.1 Sampling is defined as all steps required to obtain an
aliquot of the contents of any pipe, tank, or other system and to
place the sample into the faboratory fest container. Only
representative samples obtained as specified in Practices
DAO57 (AP MPMS Chapter 8.1) and D4177 (APL MPMS
Chapter 8.2) shall be used for this test method.

8.2 The size of the test portion should be based on the
expected water content of the sample, such that the water yield
does not exceed the capacity of the trap (unless a trap with a
stopcock is nsed permitting excess water to be withdrawn into
a graduated cylinder).

8.3 Practice D5854 (API MPMS Chapter 8.3) contains
information on sampling and homogenization efficiency of
unknown mixers. This test method should not be followed
without sirict adherence to Practice IX5854 (API MPMS
Chapter 8.3).

9, Verification

9.1 The accuracy of the graduation marks on the trap shall
be certified or verified, using only national or international
standards, such as National Institote of Standards and Technol-
ogy (NIST)* traceable equipment. Verification shall be with a
traceable 5 mlL Micro Burette or Micro Pipette, readable to the
nearest 0.01 ml.

9.1.1 In styles A, B, C, and D, as specified in Table 2
(Table 1 in Specification B123), each subdivision (that is, 0.1
mL through 1.0 mL} in the conical portion of the tube shall be
verified. Thereafter, each major subdivision (that is, 2.0 mL,
3.0 mL, 4.0 mL, and up to the total volume of the trap) shall be
verified.

9.1.2 In styles E and F, as specified in Table 2, each major'

subdivision (0.1 mL, 1.0 mL, 2.0 mL, 4.0 mL,, and 5.0 ml. in

 Npsional Institute of Standards and Technology (NIST), 100 Burean Dr., Step
1070, Gaithersburg, MD 20899.-107G, http/fwww.nist.gov.

the case of Style E; 0.05 mL, 0.5 mL, 1.0 ml,, 1.5 mL, and 2.0
mL in the case of Style F) shall be verified.

9.2 The entire glassware assembly shall be verified prior to
first use and at a regular frequency thereafter as follows.

9.2.1 Put 400 mL of dry (0.02 % water maximumy) xylene or _

the solvent to be utilized in the analysis of unknown samples
into the apparatus and test in accordance with Section 10.
‘When complete, discard the contents of the trap and add the
volume of water as specified as first test in Table 3 directly to
the distillation flask and test in accordance with Section 10,

9.2.2 Repeat the test in 9.2.1, and add the volume specified
as second test in Table 3 directly to the flask. The assembly of
the apparatus is satisfactory only if the trap readings are within
the tolerances specified in Table 3.

9.3 A reading outside the permissible Hmits suggests a
malfunction resulting from vapor leaks, too rapid boiling,
inaccuracies in calibration of the trap, or ingress of extrancous
moisture. Eliminate these factors before repeating the verifica-
tion.

10, Procedure

Motz 4-—The preciston of this test method will be affected by water
droplets adhering to surfaces in the apparatus and therefore not settling
into the water trap to be measured. To minimize the problem, ali apparatus
must be cleaned chemically at least daily to remove surface films and
debris, which hinder free drainage of water in the test apparatus. More
frequent cleaning is recommended if the nature of samples being run
causes persistent contamination.

10.1 Measure a suitable amount of sample to an accuracy of
% 1% and transfer it to the still.

10.2 WMeasure ordinary liguid samples in a graduated cylin-
der of an appropriate size. Rinse the material adhering to the

cylinder with one 50-mL and two 25-mL portions of the
solvent-catrier liguid (see Section 6 and Table 1). Drain the :
cylinder thoroughly after the sample transfer and each rinsing. :

10.3 Weigh solid or viscous materials directly into the stilt ;
and add 100 mL of the selected solvent-carrier liquid. In cases .
of material with a low-water content when large samples must
be used, a solvent-cafrier liquid volume in excess of 100 ml.

may be necessary.

10,4 Glass beads or other boiling aids may be added, if
necessary, to reduce bumping.

10.5 Assemble the components of the apparatus, as illus-
trated in Pig. 1, Fig. 2, and Fig. 3, choosing the frap in
accordance with the expected water content of the sample and
making all connections vapor and liquid tight. If a metal still
with a removable cover is vsed, insert a gasket of heavy paper,
moistened with solvent, between the still body and the cover.
The condenser tube and trap must be chemically clean to
ensure free drainage of water into the bottom of the trap. Insert
a loose cotton plug in the top of the condenser io prevent
condensation of atmospheric moisture inside it. Circulate cold
water through the jacket of the condenser.

10.6 Apply heat to the stifl, adjusting the rate of boiling so
that condensed distiliate discharges from the condenser at the
rate of two to five drops per second. If the metal still is used,
start heating with the ring burner about 76 mm (3 in.) above the
bottom of the still and gradually lower the burner as the
distillation proceeds, Continue distillation until no water is
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Note—Trap shall be 15 to 16 mm in inside diameter.

FiG:. 8 Typical Assemblies with Metal Still

TABLE 2 Specifications and Sizes of Traps

25

Description
Smallest
Top of Boitom of Scale Error
Style Graduated Graduated V?;Oiéfn'; ?jf Size oLTrap Ranéje D-Sl-:ﬂile Maximumn,
Tube Tube por funa m m wision, i
ml.
A ST Joint Conical ST Joint 10 Gto 1.0 041 0.05
: >1.0to 10.0 0.2 0.1
B ST Joint Condcal ST Joint 25 0to 1.0 01 0.05
[ ST Joind Conical Plain 25 »>1.0t0 25 0.2 0.1
b ST Joint Conical Pfain 25 1.0t 25 0.2 041
E 8T Joint Round ST Joint 5 O0to 6.0 0.1 0.05
5 0to 5.0 Q.05 0.025
; 10 010 10.0 0.1 0.1
3 8T Joint Round 5T Joint 2 0to 2.0 0,05 0.025
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TABLE 3 Permissible Limits in Millititres

{Valume of water i trap, L) — (Water in solvent blank, mL) % 100

Permissible Limits for
Racoverad Water at

Volume of Water

Capacily of Recaiver at 20°C Added to Fask at

20°C 20°0
Round trap
2 1% Tast 1 14005
2 2nd Test 19 1.9 £ 005
5 {0.05 mL 1% Tost 1 14005
subdivisions)
5 (0.05 mL 2" Tast 4,5 4.5 £ 0.05
subdivisions)
5 (0.1 mi. 15 Test 1 1+ 0.4
subchvisions)
5 (0.1 mL 2 Test 45 4.5 =01
subdivisions)
0 1% Tost 5 5= 01
10 2" Test 9 o043
Conical trap
10 1 Test 1 104
10 2nd Test 9 902
25 15! Tast 12 12 £ 0.2
25 2 Tast 24 24 0.2

visible in any part of the apparatus except in the trap and the
volume of water in the trap remains constant for 5 min. If there
is a persistent ring of water in the condenser tube, carefully
increase the rate of distiilation or cut off the condenser water
for a few minutes.

107 When the evolution of water is complete, allow the trap
and contents (o cool to room temperature. Distodge any drops
of water adhering to the sides of the trap with a glass or
polytetrafluorocthylene (PTFE) rod or other suitable means and
iransfer them to the water layer. Read the volume of the water
in the trap to the nearest scale division.

10.8 A solvent blank shatl be established, as outlined in 6.2.

11. Calculation

11.1 Calculate the water in the sample, as weight or volume
percent, in accordance with the basis on which the sample was
taken, as Tollows:

11.1.1 Water, % (V/V) =

(Volume in water trap, mL} — (Water in solvent blank, mL.)

’ Volume in test sample, mL % 100

(0
11.1.2 Water, % (V/m) =

Copyright ASTM Intornational
Provided by {45 under license wilh ASTM

itled wathoul liconsa from IHS

fon of 1 p

Mass of lest sample, g
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12. Report

12.1 Repori the results as the water content to the nearest
0.05% if the 2-mL receiver has been used and to the nearest
0.1% i{ the 10-mL or 25-mL receiver has been used and to the
nearest subdivision if 2 S-mL receiver has been used with a
100-mL, or 100-g sample.

13. Precision and Bias

13.1 Precision—The criteria described in 13.1.1 and 13.1.2
should be used to judge the acceptability of results when using
the 10 or 25-mL traps. The precision when using the 2-mL trap
or a 5-mL trap has not been established.

Note 5—Practice D300 was not used in obtaining precision data.

13.1.1 Repeatability—The difference between successive:
test results, obtained by the same operator with the sane:
apparatus under constant operating conditions on identical test:
material, would, in the long run, in the normal and correct,
operation of the test method, exceed the values in Table 4 in
only one case in twenty. :

13.1.2 Reproducibility—The difference between two single.
and independent test results obtained by different operators
working in different laboratorics on identical test material,
would, in the long run, in the normal and correct operation of
the test method, exceed the values in Table 4 in only one case
m twenty.

13.2 Bias—~As there is no accepted reference material
suitable for determaining bias for the procedure described in this
test method for measuring water in petroleum products and
pituminous materiais by distillation, no statement about bias is
made.

14, Keywords

14.1 bituminous materials; distitlation; petroleum produects;
solvent carrier liquid; water by distillation; water content

TABLE 4 Precision
Water Collected,

Type pog Difference, mt,
Repeatability 0.0-1.0 0.1
1.1--25 0.1 mL or 2 % of the mean, whichaver is
greater
Reproducibility 0.0-1.0 0.2
1.1-25 0.2 mL or 10 % of the mean, whichever is
greater

i
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Distillation of Cutback Asphaltic (Bituminous) Products’

This standard is issued under the Gxed designation D 402; the number inmmediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the yeur of last reapproval. A
supesseript epsilon () indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Depariment of Defense. This method was adopted as a joint ASTM-1P

standard in 1961,

1. Scope

1.1 This test method covers a distillation test for cutback
asphaltic (biturninous) products.

1.2 The values given in SI units are to be regarded as the
standard. The inch-pound units given in parentheses are for
information only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with ils use. It is the
responsibility of the user of this standard 10 establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior 1o use.

2. Referenced Docunients

2.1 ASTM Standards: *

> 86 Test Method for Distillation of Petroleum Products at
Atmospheric Pressure

) 370 Practice for Dehydration of Qil-Type Preservatives

E 1 Specification for ASTM Liquid-in-Glass Thermometers

E 133 Specification for Distillation Equipment

E 220 Test Method for Calibration of Thermocouples By
Comparison Techniques

2.2 1P Standards:

IP 123/ASTM D 86, Distillation of Petroleum Products

Thermometers as specified in IP Standards

Crow Receiver as specified in British Standards 658: 1989

! This test method is under (he jurisdiction of ASTM Cormmittee D04 on Road
and Paving Materials and is the direct responsibility of Subcommittec D04.46 on
Durability and Distillation Tests.

Current edition approved July 15, 2008. Published August 2008, Originally
approved in 1934, Last previous edition approved in 2002 as D 402 - 0Z.

In the 1P, this method is under the jurisdiction of the Stangasdization Committee.

2 Jige referenced ASTM standards, visit the ASTM website, www.astm,org, or
contact ASTM Customer Service at service@astm.org, Por Annual Book of ASTM
Standards volame information, refer to the standard’s Document Summary page on
the ASTM website.

C.0.3—Standard Methods for Testing Tar and its Products
(Published by the UK. Standardization of Tar Products
Tests Committee)}

3, Summary of Method

3.1 Two hundred millilitres of the sample are distilied in a
500-mlL flask, at a controlled rate, to a temperature in the liquid
of 360°C (680°F), and the volumes of distillate obtained at
specified temperatures are measured. The residue from the
distillation, and also the distillate, may be tested as required.

4. Significance and Use

4.1 This procedure measures the amount of the more vola-
tile constituents in cutback asphaltic products. The properties
of the residue after distillation are not necessarily characteristic
of the bitumen used in the original mixture, nor of the residue
which may be left at any particular time after field application
of the cutback asphaltic product. The presence of silicone in the
cutback may affect the distillation residue by retarding the loss
of volatile material after the residue has been poured into the
residue container.

5. Apparatus

5.1 Distillation Flask, 500-mL side-arm, having the dimen-
sions shown in Fig. 1.

52 Condenser, standard glass-jacketed, of nominal jackel
length from 200 to 300 mm and overall tbe length of 450 =
10 mm (see Fig. 3).

5.3 Adapter, heavy-wall (1-mm) glass, with reinforced top,
having an angle of approximately 105°, The inside diameter at
the large end shall be approximately 18 mm, and af the small
end, not less than 5 mm, The lower surface of the adapter shall
be on a smooth descending curve from the larger end to the
smaller. The inside line of the outlet end shall be vertical, and
the outlet shall be cut or ground {not fire-polished) at an angle
of 45 =+ 5° o the inside line,

Gopyright © ASTM Internalicnal, 100 Barr Harbor Drive, B0 Box C700, West Conshohocken, PA 19428-2059, United States.
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Provided al Right Angles
ta the End Slot.

FIG. 2 Shield

5.4 Shield, steel, lined with 3-mm fire proof insulation and
fitted with trangparent mica windows, of the form and dimen-
sions shown in Fig. 2, used to protect the flask from air currents
and to reduce radiation. The cover (top} shall be made in two
parts of 6.4-mm fire proof insulation.

5.5 Shield and Flask Support—Two 15-cm? sheets of 16-
mesh Chromel wire gauze on a tripod or ring.

5.6 Hear Source—

pyrght ASTM Inlarnational
svided by IHS undar conse willh ASTM
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5.6.1 Adjustable Tirrill-type gas burner or equivaient.

56.2 An electric heater equipped with a transformer ca-
pable of controlling from 0 to 750 W. The shield and support
shall be a refractory with an opening of 79 mm, with the upper
surface beveled to 86 mm to accommodate the specified
500-mal. flask. When the flask is placed on the refractory, there
should be a distance of approximately 3 mrm between the
bottom of the flask and the heating elements.

2
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FIG. 3 Distillation Apparatus

5.7 Receiver—A standard 100-mL graduated cylinder con-
forming lo dimensions of Specification B 133, or a 100-mL
Crow receiver as shown in Fig. 4 of this test method.

Nore 1—Receivers of smaller capacity having 0.1-mL divisions may
be used when low volumes of total distillate are expected and the added
accnracy required.

5.8 Residue Container—A seamless metal container with
slip on cover of 75 = 5 mm in diameter, and 55 = 5 mm in
height.

5.9 Thermometric Device— ASTM High Distillation Ther-
mometers having a range from —6 to 400°C (20 to 760°F) and
conforming to the requirements for Thermometers 8C (8F) as
prescribed in Specification B 1, or P Thermometer 6C con-
forming to IP Specifications for Standard Thermometers, or an
equivalent thermometric device that has been calibrated in
accordance with Test Method B 22¢. ASTM 8C Thermometers
shall be used for referee testing.

a1 X
3 I5ts > 550

- T
[T r— foree2081 el f

PP P—

All dirsensions are in miflimstres
FIG. 4 Crow Recelvers of Capacity 25, 50, and 100 mL
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6. Hazards

6.1 Warning—Mercury has been designated by the United
States Environmental Protection Agency (EPA) and many state
agencies as a hazardous matetial that can cause central nervous
system, kidney and liver damage. Mercury, ot its vapor, may be
hazardous to health and corrosive to materials, Caution should
be taken when handling mercury and mercury containing
products. See the applicable product Material Safety Data
Sheet (MSDS) for details and EPA’s website—http://
www.cpa.gov/mercury/faq.hitm-—for additional information,
Users should be aware that selling mercury, mercury-
containing products, or both, into your state may be prohibited
by state law.

7. Sampling

7.1 Stir the sample thoroughly, warming if necessary, to
ensure homogeneity before removal of a portion for analysis.

7.2 I sufficient water is present to cause foaming or
bumping, dehydrate a sample of not less than 250 ml, by
heating in a distillation flask sufficiently large to prevent
foaming over into the side arm, When foaming has ceased, stop
the distillation. ¥f any light oil has distilled over, separate and
pous this back into the flask when the contents have cooled just
sufficiently to prevent loss of volatile oil. Mix the contents of
the flask thoroughly before removal for analysis. An alternative
procedure is described in Test Method D 370.

8. Preparation of Apparatus

8.1 Calculate the weight of 200 mL of the sample from the
specific gravity of the material at 15.6/15.6°C. Weigh this
amount =0.5 g into the 500-mL flask.

8.2 Place the flask in the shield supported by two sheets of
gauze on a tripod or ring. Connect the condenser tube to the
tnbulature of the flask with a tight cork joint. Clamp the
condenser so that the axis of the bulb of the fiask through the
center of its neck is vertical, Adjust the adapter over the end of
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the condenser tube so that the distance from the neck of the
fiask to the outlet of the adapter is 650 & 50 mm (see Fig. 3).

8.3 Insert the thermometric device through a tightly fitting
cork in the neck of the flask so that the bulb of the thermo-
metric device rests on the bottom of the flask. Raise the
thermometric device approximately 6 mm from the bottom of
the flask using the scale divisions or a reference mark on the
thermomeiric device to estimate the 6 mm distance above the
top of the cork.

8.4 Protect the burner by a suitable shield or chimney. Place
the receiver so that the adapter extends at least 25 mm but not
below the 100-mL mark, Cover the graduate closely with a
picce of blotting paper, or similar material, suitably weighted,
which has been cut to fil the adapter snugly.

8.5 The flask, condenser tube, adapter, and receiver shall be
clean and dry before starting the distillation. Place the seamless
residue container on its cover in an area free from drafts.

8.6 Pass cold water through the condenser jacket. Use warm
water if necessary to prevent formation of solid condensate in
the condenser tube.

9, Procedure

9.1 Corect the temperatures to be observed in the distilla-
tion if the elevation of the laboratory at which the distillation
is made deviates 150 m or more from sea level. Corrected
temperatures for the effect of altitude are shown in Table 1 and
Table 2. If the prevailing barometric pressure in millimetres of
mercury is known, correct the temperature to be observed with
the corrections shown in Table 3. Do not correct for the
emergent stem of the thermometer (if used}.

Noms 2—Table 3 covers a wide range of temperatores from 160 to
360°C (320 to 680°F) and is to be preferred for world-wide specifications
other than ASTM/IP specifications,

9.2 Apply heat so that the first drop of distillate falls from
the end of the flask side-arm in 5 to 15 min. Conduct the
distillation so as to maintain the following drop rates, the drop
count to be made at the tip of the adapter:

TABLE 1 Corrected Distillation Temperatures for Various
Altitudes, °C

Elgvation abova Distillation Temparaiures for Various Alfitudas, °C

Sea Level, m

~300 192 227 262 318 362
~150 191 226 261 317 361
o 190 225 280 316 360
150 188 224 250 315 3569
300 189 223 258 314 358
450 188 223 257 318 357
800 187 g2 257 31z - 356
750 186 a21 256 31 3565
900 186 220 258 k3| 354
1050 185 220 254 310 353
1200 184 219 254 300 52
1350 184 218 253 308 351
1500 183 218 252 307 351
1660 182 217 251 306 350
1800 182 216 250 306 349
1650 181 216 250 306 348
2100 180 215 249 304 347
2250 180 214 248 303 346
2400 179 214 248 303 346

TABLE 2 Corrected Distillation Temperatures for Varlous
: Altitudes, °F

Elavallon above

i 1 H o)
sea level, m (f) Distiliation Temparatures for Various Allitudes, °F

-300 ar? 440 503 604 Go4
~150 375 438 502 602 682
0 374 437 500 600 680
150 ara 436 498 508 678
300 371 434 497 6597 676
450 370 433 485 595 675
600 369 431 494 583 673
760 368 430 493 592 671
900 366 429 491 590 669
1080 365 427 490 589 668
1200 364 426 488 587 666
1350 363 425 487 588 665
1500 362 424 486 584 663
1650 360 422 484 583 661
1800 359 421 483 581 68C
1650 358 420 482 580 658
2100 357 419 481 579 8657
2250 356 418 479 577 655
2400 355 416 478 576 654

TABLE 3 Factors for Calculating Temperature Corrections

Correction® per 10 mm Hy
Difference in Pressurs,

Nominal Temperatures,

[ 0|

C { F) °c (°F}
160 (320) ©.514 {0.925)
175 (347) 0.531 (0.057)
190 (374) 0.549 {0,989)
205 (437) 0.591 (1.063)
250 (482) 6,620 (1.116)
260 (500) 0.632 (1.158)
275 (527) 0.650 (1.170)
300 {572) 6,680 (1.223)
315.6 (600) ©.698 (1.267)
925 (617) 0.709 {1.277)
360 (680) 0.751 (4.351)

A he subtracted in case the barometric pressure is below 760 mm Hg; 1o be
added in case baromelric progsure is above 760 mm Hg.

50 to 70 drops per minute ‘o 260°C {500°F)
20 to 70 drops per minute botween 260 and 316°C {500 and 600°F)
Not over 10 min fo complete distilation from 316 to 360°C (600 to 880°F)

9.2.1 Record the volumes of distilfate to the nearest 0.5 mL
in the receiver at the corrected temperatures. If the volume of
distillate recovered is critical, use receivers graduated in
0.1-mL divisions and immersed in a transparent bath main-
tained at 15.6 = 39C,

Note 3-~Some cutback asphaltic products yield either no distillate or
very little distillate over portions of the temperature range 1o 316°C
(600°F), In this case it becomes impractical to maintain the above
distiliation rates, For such cases the intent of the method shall be met if the
rake of rise of temperature exceeds 3°C (9°F)/min.

9.3 When the temperature reaches the corrected temperature
of 360°C (680°F), turn off the heat and remove the flask
containing the thermometric device, With the flask in a pouring
position, remove the thermometric device and immediately
pour the contents into the residue container. The total time
from turning off the heat to starting the pour shall not exceed
60 s. When pouring, the side-arm should be substantially
horizontal to prevent condensate in the side-arm from being
returned (o the residue.

Note 4—The formation of skin on the swface of a residue during
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cooling entraps vapors which will condense and cause higher penetration
results when they are stirved back into the sample. If skin begins to form
during cooling, it should be gently pushed aside, This can be done with &
spatula with a minimam of distusbance to the sample,

9.4 Allow the condenser and any distillates trapped in the
condenser neck to drain into the receiver and record the total
volume of distillate collected as total distillate to 360°C
(680°F).

9.5 When the residue has cooled until fuming just ceases,
stir thoroughly and then, when the material reaches 135 + 3°C
(275 + 9°F), pour into the receptacles for testing for properties
such as penetration, viscosity, or softening point. Proceed as
required by the appropriate ASTM or IP method {rom the point
that foilows the pouring stage.

0.6 1f desired, the distillate, or the combined distiltates from
several tests, may be submitted to a further distillation, in
accordance with Test Method D 86 —IP 123, or, when the
distillate is of coal-tar origin, Method C.0.3.

10. Calculation and Report

10.1 Asphaltic Residue—Calculate the percent residue to
the nearest 0.1 as follows:

R = [(200 — TDOY200] X 100 4

where:
R = residue content, in volume percent, and
TD = total distillate recovered to 360°C (680°F), mL.
10.1.1 Report as the residue from distillation to 360
(680°F), percent volume by difference.
10.2 Total Distillate— Calculate the percent total distillate
to the nearest 0.1 as follows:

0 % = (TD/200) X 100 @

10.2.1 Report as the total distillate to 360°C (680°F),
volume percent.

10.3 Distiliate Fractions:

10.3.1 Determine the percentages by volurne of the original
sample by dividing the observed volume (in millilitres) of the
fraction by 2. Report to the nearest 0.1 as volume percent as

32

Up to 190°C (374°F)
Up to 225°C (437°F)
Up to 260°C (500°F)
Up to 316°C (600°F)

10.3.2 Determine the percentages by volume of total distil-
late by dividing the observed volume in millilitres of the
fraction by the millilites recovered to 360°C {680°F} and
multiplying by 100. Report to the neavest 0.1 as the distillate,
volume percent of total distillate to 360°C (680°F) as follows:

Up to 190°C (374°F)
Up to 225°C (437°F)
Up to 260°C (500°F)
Up to 316°C (600°F)

10.4 Where penefration, viscosity, or other tests have been
cartied out, report with reference to this test method as well as
to any other method used. Example—Penetration (ASTM D5
or TP 49) of residue from ASTM D402/1P 27.

11, Precision and Bias

11.1 The following criteria shail be used for judging the
acceptability of results (95 % probability):

11.1.1 Repeatability— Duplicate values by the same opera-
tor shall not be considered suspect unless the determined
percentages differ by more than 1.0 volume % of the original
sample.

11.1.2 Reproducibility— The values reported by each of
two laboratories, shall not be considered suspecl vnless the
reported percentages differ by more than the following:

Distitation Fractions, volume percent of the original sample:

Up to 175°C (347°F) 3.5
Above 175°C (347°F) 2.0
Residue, Volume percentage by difference from the orginal sample 2.0

11.2 Criteria for judging variability of test results on the
distillation residue have not been determined.

12. Keywords
12.1 cutback asphalt; distillate; residue

ASTM international {akes no position respecting the vaiidity of any patent rights assarted in connection with any ilem mentioned
in this standard. Usars of #his standard are expressly advised that datermination of the validity of any such patent rights, and the risk
of Infringement of such rights, are antirely their own responsibility.

This standard is subject to revision at any time by the rasponsibla technical committes and must be reviewed avery five yaars and
if net revised, sither reapproved or withdrawn. Your comments are invitad sither for ravision of ihis standard or for additional standards
and should be addrassed to ASTM Intermalional Headquariers. Your comments will racaive careful consideration at a meeting of the
responsible technical commiltes, which you may atlend. If you feef that your comments have not received a falr hearing you should
make your views known 1o the ASTM Commiltes on Standards, at the addrass shown bolow.

This standard fs copyrighted by ASTM Intarnational, 100 Barr Harbor Drive, PO Box C700, West Conshohiooken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this stardard may bo oblained by contacting ASTM at the above

address or at §10-832-96685 (phone), 610-832-9555 {fax),

(www.asim.org).

pyright ASTM International
svided by IHS under ficense wilh ASTM
AT

ad il liranca fam THS

or service@asim.arg (e-mally; or through lhe ASTM woebsite

I~

Licensea=Waost Virglnia DOT Charlestan Locallon /5965992001
Mol for Resalo, 03/23/2011 13:11:16 MOT



e/

Standard Test Method for

33

(ﬂPIb) Designation: D1310 — 01 (Reapproved 2007)

Flash Point and Fire Point of Liquids by Tag Open-Cup

Apparatus’

This standard is issued under the fixed designation D1310; the number immediately following the designation indicates the year of
original adoption ar, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilun (&) indicates un editorial change since the last revision or reapprovat.

This standard has been upproved for use by agencies of the Deparitment of Defense.

1. Scope

1.1 This test method covers the delermination by Tag
Open-Cup Apparatus of the flash point and fire point of liguids
having flash points between —18 and 165°C (0 and 325°F) and
fire points up to 325°F,

1.2 This test method, when applied to paints and resin
solutions that tend to skin over or that are very viscous, gives
fess reproducible results than when applied to solvents.

Nete i—In order to conserve time and sample, the fire point of a
material may be determined by the Tag Open-Cup Method by continuing
the heating of the specimen to its fire point, Fire points may also be
determined by Test Method D92, which should be used for fire points
beyond the scope of this test method.

1.3 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.4 This standard should be used to measure and describe
the properties of materials, products, or assemblies in response
to heat and flame under controlled laboratory conditions and
should not be used to describe or appraise the fire hazard or
fire risk of materials, praducts, or assemblies under actual fire
conditions. However, results of this test may be used as
elements of a fire risk assessment which takes into account all
of the factors pertinent to an assessment of the fire hazard of a
particular end use,

1.5 This standard does not purport to address the safery
problems associated with its use. It is the responsibility of the
user of this standard to establish appropriate safety and health
practices and. determine the applicability of regulatory limita-
tions prior to use.

' Phis test method is under the jurisdiction of ASTM Comnmittee DOt on Paint
and Related Contings, Materials, nnd Applications and is the direct responsibility of
Subcommittee 001,21 on Chemicat Analysis of Paints and Paint Materials,

Cument edition approved June 1, 2007. Published August 2007, Originally
approved in 1952, Last previous edition approved in 2001 as 01310~ 01, ROL:
10.1520/D1310-0tRO7.

2. Referenced Documents

2.1 ASTM Standards:*

DY2 Test Method for Flash and Fire Points by Cleveland
Open Cup Tester

D850 Test Method for Distillation of Industrial Aromatic
Hydrocarbons and Related Maierials

D1015 Test Method for Freezing Points of High-Purity
Hydrocarbons

D106 Test Method for Purity of Hydrocarbons from Freez-
ing Points

D1078 Test Method for Distillation Range of Volatile Or-
ganic Liquids

11364 Test Method for Water in Volatile Solvents (Karl
Fischer Reagent Titration Method)

12268 Test Method for Analysis of High-Purity n-Heptane
and Ispoctane by Capillary Gas Chromatography

D2699 Test Method for Research Octane Number of Spark-
Ignition Engine Fuel

D700 Test Method for Motor Qctane Number of Spark-
Ignition Engine Fuel ‘

E1 Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology
3.1 Definitions: ;
3.1.1 flash point, n—the lowest temperature, corrected (o a :

pressure of 760 mm Hg (101.3 kPa, 1013 mbar}, at which :

application of an ignition source causes the vapor of the |

specimen to ignite by the procedure described. i
3.2 Definitions of Terms Specific to This Standard: :
3.2.1 fire point, n—the lowest temperature at which a ;

specimen sustains burning for a minimum of 5 s by the

procedure described,

2 Por referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astw.org, Foy Annual Book of ASTM
Standards volume information, refer to the standard’s Document Sommary page on
the ASTM website.

Copyright © ASTM faternational, 100 Barr Harbor Drive, PO Box 700, West Conshohocken, PA 19428-2059, United States.
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4. Summary of Method

4.1 The specimen is placed in the cup of a Tag Open-Cup
Apparatus and heated at a slow, but constant rate. A small test
flame is passed at a uniform rate across the cup at specified
intervals until a flash occurs. To determine the fire point, the
test is continued unti! the application of the test flame causes
the specimen fo ignite and burn for at Jeast 5 s.

5. Significance and Use

5.1 Flash point and fire point of a liquid are physical
properties that may be used to define their flammability
hazards. The flash point may be used to classify materials in
governmen! regulations.

6. Apparatus

6.1 Flash Tester—Tag Open-Cup Apparatus (Fig. 1), as
described in detail in Annex Al

6.2 Shield, as described in detail in Annex Al

6.3 Thermometers, conforming to Specification E1, as listed
in Table 1.

6.4 Flasks, 500-mL, two, with rubber stoppers.

7. Materials

7.1 Weter-Glycol Solution (1 + 1), for flash points from~18
to 93°C (0 to 200°F).

7.2 Solid Carbon Dioxide-Acetone or other Coolant.

7.3 Silicone Fluid, inert, bigh boiling, having a flash point
exceeding the test temperatures by at least 60°C (110°F) for
flash and fire points from 93 to 165°C (200 to 325°F).

7.4 n-Heptane,” for determination of flash points from — 18
to 16°C (0 to 60°F). Sce Annex A2 for specifications.

7.5 p-Xylene,® for determination of flash points from 16 to
93°C (60 to 200°F). See Annex A2 for specifications.

7.6 Isopropanol (isopropyl alcohol),* for determination of
flash points from 16 to 93°C (60 to 200°F). See Annex A2 for
specifications.

7.7 Diethylene Glycol for determination of flash points
from 93 to 165°C (200 to 325°F). See Amnex A2 for specifi-
cations.

8. Assembly and Preparation of Apparatus

8.1 Place the tester in a level position on a solid table free of
vibration, in a location free of perceptible draft, and in a dim
light. Maintain a room temperature of 24 == 3°C (75 £ 5°F)
throughout the test. Other room temperatures may be specified
on agreement between buyer and seller.

Nom: 2-—For materials with vapors or products of pyrolysis that ure
objectionable, it is permissible to place the apparatus with shield in a fume
hood with the ventilation turned off. The ventilation can then be turned on
at completion of the test, or when and if fumes become obiectionable,

3 Satisfactory n-heptane and p-xylene cin be obtained from Speciat Products
Division, Chemical Department, Phillips Petroleum Company, Drawer O, Borger,
TX. 79667,

4 Satisfactory isopropanol may be obtained from Exxon Chemical, Americus P,
0. Bex 3272, Houston, TX. 77001, Shell Chemical Co., One Shell FPlaza, Houston,
TX 77002, or Union Carbide Co., P. O. Box 8361, Soulh Charleston, WV 25303,

* Salistactory diethylene glycol may be obtained from Usion Carbide Co., S.
Chaileston, WV.
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8.2 Adjust the horizontal and vertical positions of the taper
$0 that the jet passes on the circumference of a circle having a
radius of at least 6 in. (150 mm). The jet should pass across the
center of the cup at right angles to a diameter passing through
the thermometer and in a plane ¥ in. (3.2 mm) above the upper
edge of the cup as measured from the center of the orifice.

8.3 Using the leveling device as a gage, adjust the height of
the taper so that the center of the orifice is exactly ¥4 in. (3.2
mm) above the top edge of the glass cup when it is in place. It
is imperative that this adjustment be made as accurately as
possible. Raising or lowering the tapet can be achieved by
bending it slightly or preferably by adding and removing thin
metal shims as required from between the taper and the vertical
supporting member of the swivel holder.

8.4 With the glass cup in place in the bath, adjust the
thermometer holder so that the thermometer is supported firmly
in a vertical position halfway between the center and edge of
the cup and on a line passing through the center of the cup and
the pivot of the taper. Place the thermometer so that the botiom
of the bulb is V4 in. (6.4 mm) from the inner bottom of the cup.

8.5 Set the draft shield around the tester so that the sides
form right angles with each other and the tester is well toward
the back of the shield.

9, Procedure

9.1 Flash Points from - 18 fo 16°C (0 to 60°F) (Warning—
Meticulous attention to all details relating to the taper, size of
taper flame, rate of temperature increase, and rate of passing
the taper over the sample is necessary for good results.)

9.1.1 Hquip two 500-mL fiasks with rubber stoppers through
which are imserted ASTM 33C (33F) thermometers. Cool a
quantity of 141 water-glycol' solution in one stoppered
500-mL flagk to approximately —30°C (-20°F) by immersing
the flask in a solid carbon dioxide-acetone bath or other
coolant. Use exireme care not to contaminate the water-glycol
solution with either acetone or carbon dioxide.

9.,1,2 Pour the cooled water-glycol solntion into the tester
bath to a predetermined level 3.2 mm (% in.) below the top
when the cup is in place. An overflow is desirable for
controlling the liquid level in the bath.

0.1.3 At the same time the water-glycol coolant is being
chilled, cool a portion of the sample to approximately -25°C
(~-10°F) in the second stoppered 500-mL flask. If solid carbon
dioxide and acetone or other volatile solvents are used as a
coolant, extreme care must be exercised to aveid contamina-
tion of the sample. Cool the glass cup and place it in the bath.
Position the appropriate thermometer (Table 1) as described in
8.4 and fill the cup with cooled sample to a depth approxi-
mately 3.2 mm (% in.) below the edge as determined by the
leveling device.

Note 3-—Remove all bubbles from the surface of the liquid before
starting a detlermination,

9.1.4 Light the ignition flame and adjust it to form a flame
of spherical shape matching in size the %52-in. (4.0-mm) sphere
on the apparatus or the ¥52-in. hole in the leveling device.

9.1.5 Make the final adjustment of the specimen level in the
cup when the temperature is 20°F (10°C) below the anticipated
flash point. Two trial determinations may be necessary to select
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TABLE 1 Thermometers

ASTM
Thermog\ater Thermameter Range Tslllebrg:\ﬂ:i‘s;esr
Number
Flash Point/
- Fire Point:

0 to 80°F 33F-75 ~38.5 to + 107.5°F 0.5°F
~-18to 15°C 33C-75 ~38 {0 + 42°C 0.2°C
G0 to 200°F OF-75 20 to 230°F 1°F

15 to 83°C 9C-75 -5 to 110°C 0.5°C
200 to 325°F asF-79 194 to 336°F 0.5°F
93 to 165°C 35C-79 90 to 170°C 0.2°C

the proper temperature at which to adjust the liquid Jevel. A
hypodermic syringe or medicine dropper provides a convenient
means of adding or removing sample from the cup.

9.1.6 Allow the temperatore of the specimen io increase
spontaneously—without applying any heat—until the rate of
temperature rise decreases to 2°F (1°C)/min. At this point,
apply heat to maintain an increase in temperature at a rate of 2
+ 0.5°F (1 + 0.25°C)/min.

Note 4—With viscous materials, this rate of heating cannot always be
maintained,

4.1.7 Determine the approximate flash point by passing the
taper flame across the specimen at intervals of 2°F (1°C). Make
the first pass of the taper flame immediately after the final
adjustment of the specimen level, as in 9.1.5, The time required
to pass the ignition flame across the surface of the liquid should
be 1 5. Bach pass must be in one direction only, and the taper
should be kept in the “off” position at one or the other end of
the swing except when the flame is applied to the specimen. In
case the material tends to “creep” over the edge of the cup,
carefully wipe the edge with absorbant tissue to remove frost
and liguid, just prior to passage of the taper over the cup.

Notr 5—When defermining the flash point or fire point, or both, of
viscons liquids and fhose liquids that tend to form a surface film, the
following procedure is suggested: About 15 s before the taper is passed
over the surface, insert the end of a stitring rod to a depth of about V4 in.
(15 mm) in approximately a vertical position. Move the rod from
side-to-side of the cup for three or four complete passes following
approximately the path of the taper, remove, and make the test.

Nore 6-Discontinue heating and checking flash point if the specitmen
boils before flashing., Record that the material has no fiash point prior to
boiling,.

9.1.8 Continve with procedure in 9.4,

9.2 Flash Points from 60 to 200°F (16 to 93°C) (See 9.1
and Notes 3-5):

9.2.1 Fill the bath with cold water or water-glycol solution
1o a predetermined level Y4 in. (3.2 mm) below the top when
the cup is in place. The bath liquid shouid be at least 30°F
{17°C) below the anticipated flash point,

9.2.2 I necessary, cool a portion of the sample to at least
20°F (10°C) below the anticipated flash point. Exercise ad-
equate care to avoid contamination of the sample with coolant
liquid or vapors. Fill the glass cup with the cooled sample to a
depth approximately & in. (3.2 mm) below the edge as
determined by the leveling device, with the proper thermor-
eter (see Table 1) positioned as described in 8.4,

9,23 For final adjustment of the specimen level, see 9.1.5,

9.2.4 Light the ignition flame and adjust it as described in
9.14.

9.2.5 Apply heat to the liquid bath and adjust so that the
temperature of the specimen increases at a rate of 2 * 0.5°F (1
+ 0.25°C)/min,

9,2.6 Determine the approximate flash point by passing the
taper flame across the specimen at intervals of 2°F (1°C) as
described in 9.1.7,

9,2.7 Continue with procedure in 9.4,

9.3 Procedure for Flash Points from 200 to 325°F (93 to
165°C) {See 9.1 and Notes 3-5):

9.3.1 Fill the bath with a high-boiling inext silicone flvid to
a predetermined level V& in. (3.2 mm) below the top when the
cup is in place,

9,3.2 With the appropriate thermometer (see Table 1) prop-
erly positioned (8.4), fill the glass cup with sample at room
temperature to a depth slightly more than ' in. (3.2 mm)
below the edge as determined by the leveling device.

9.3.3 For final adjustment of the specimen level, see 9.1.5.

9.3.4 Light the ignition flame and adjust it as described in
9.14.

9.3.5 Apply full heat to the liquid bath; when the tempera-
ture of the specimen reaches approximately 190°F (90°C),
adjust the heat input so that the temperature of the specimen
increases at a rate of 2 = 0.5°F (1 =% 0.25°C)/min.

Note 7—The heaters on some testers do not have sufficient capacity to
maintain the proper rate of heating when the temperature approaches
250°F {120°C) or above. The heat input fo the liguid bath may be
increased if necessary by using a variable transformer (o increase lhe
voltage to the heater or by wrapping the bath with electrical heating tape,
The application of suitable insulation fo the outside of the bath to prevent
keat loss is also permissible. The important factor is to maintain the rate
of temperature increase of the specimen at 2 = 0.5°F (1 + 0.25°C)/min.

9.3.6 Determine the approximate flash point by passing the
taper flame across the specimen at intervals of 2°F (1°C) as
described in 9.1.7.

9.4 Determine and record not less than three test values, as
follows:

9.4.1 After the initial test to determine the approximate flash
point of the materials, repeat the procedure by cooling a [resh
portion of the sample, the glass cup, the bath solution, and the
thermometer to more than 20°F (10°C) below the approximate
flash point. When the temperature of the specimen is exactly
20°F below the approximate fiash point, adjust the center of the
Hquid level to ¥ in. (3.2 mm) below the upper edge of the cup
as determined with the leveling device placed across the
diameter of the cup.

9.4.2 Resume heating, or allow the temperature to rise
spontancously in the case of materials flashing below 60°F
(16°C). Following the instructions given in 9.1.7, pass the taper
flame across the specimen at two intervals of 5°F (3°C) and
then at intervals of 2°F (1°C) until the flash point is reached.

9.5 Fire Point {(Sustained Burning):

9.5.1 Except for the initial test, after determining the flash
point, continue heating the apparatus so that the temperature of
the specimen increases at the rate of 2 & 0.5°F (1 =%
0.25°C)/min, At intervals of 2°F (1°C), pass the taper across
the surface of the specimen as described in 9.1.7 and in Note
6 and determine the temperature at which burning is sustained
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for 5 s after ignition (fire point). Time the duration of burning
from the time the taper (ignition source) has completed its
passage across the surface of the liquid.

9.5.2 Determine and record the results obtained from the
continuation of three or more flash point tests (9.4).

10. Instroment Verification

Nots 8—The height of the taper is very important. Raising the taper
0.01 in. (0.25 mm) increases the flash point shout 2°F (£°C). Bach
apparatus shonld be verified about once o weck, if in constant use; or on
each occasion of use, when used only occasionally.

10.1 Flash Points from 0 to 60°F (~18 to 16°C) (see Note
£).
10.1.1 Make a determination of the flash point of n-heptane
that meets the specifications set forth in Annex A2, corrected
for barometric pressure (see Section 11). I the flash point
differs from 23 * 3°F (~5 = 1.5°C), adjust the height of the
taper and rerun n-heptane until the flash point is within the
stated tolerance.

10.2 Flash Points from 60 to 200°F (16 to 93°C) (see Note
8).
10.2.1 Make a determination of the flash point of p-xylene
that meets the specifications set forth in Annex A2, corrected
for barometric pressure (see Section 11). If the flash point
differs from 92 % 3°F (33 = 1.5°C), adjust the height of the
taper and rexun p-xylene until the flash point is within the
stated tolerance.

10.3 Flash Points from 200 to 325°F (93 to 165°C) (see
Note 8).

10.3.1 Make a determination of the flash point diethylene
glycol that meets the specifications set forth in Annex A2,
corrected for barometric pressure (see Section 11). If the flash
point from 295 = 10°F (146 = 5°C), adjust the height of the
taper and rerun diethylene glycol until the flash point is within
the stated tolerance,

11. Correction for Barometric Pressure

11.1 Observe and record the ambient barometric pressure at
the time of the test. When the barometric pressure differs from
101.3 kPa (760 mm Hg), correct the observed flash point or fire
point, or both, as follows:

Corrected flash point = € + 0.25 (101.3-p) (1)
Corrected flash poit = F + 0.06 (760-P) {2)
Corrected flash point = C -+ 0.033 {760-F) €)]

where:
C = observed flash point in °C

F = observed flash point in °F
p = ambient barometric pressure in kI’a
P = ambient barometric pressure in mm Hg.

Note 9—The batometrdc pressure vsed in this caleulation is the
ambient pressure for the laboratory at the time of the test, Many aneroid
barometers, such ns those used at weather stations and airports are
precorrected to give sca level readings and would not give the correct
reading for this test.

11.2 Round off the corrected flash point to the nearest 1°F
(0.5°C).

12. Report

12.1 Report the mean of not less than three corrected
recorded tests, other than the initial test, to the nearest 1°F
(0.5°C). Three multiple runs are acceptable for averaging if the

difference between the extreme values does not exceed 7°F - -

(4°C) (95 % confidence level),

13. Precision ©

13.1 The following criteria should be used for judging the
acceptability of results between 0 and 200°F (-18 and 93°C) at
the 95 % confidence level). ,

13.1.1 Repeatability-~Two results, cach the mean of three
determinations, obtained by the same operator should be
considered suspect if they differ by more than 4°F (2°C).

13.1.2 Reproducibility—Two results, each the mean of three
determinations, obtained by operators in different laboratories
should be considered suspect if they differ by more than 7°F
(4°C).

13.2 The following criteria should be used for judging flash
points between 200 and 325°F (93 and 165°C) at the 95 %
confidence level, s

13.2.1 Repeatability—Two results, each the mean of three :
determinations, obtained by the same operator should be ;
considered suspect if they differ by more than 9°F (5°C). -

13.2.2 Reproducibility—Two results, each the mean of three ¢
determinations, obtained by operators in different laboratories
should be considered snspect if they differ by more than 12°F
(7°C). :
13.3 On the basis of an interlaboratory test of the method, °
using viscous, heavily-pigmented materials that tended to form
a surface film, the within-laboratory standard deviation was
found to be 3°F (2°C) and the between-laboratories standard
deviation was found to be 7°F (4°C). Based on these standard
deviations, the following criteria should be used for judging the
acceplability of results at the 95 % confidence level:

13.3.1 Repeatability—Twa results, each the mean of three
determinations, obtained by the same operator on different
days should be considered suspect if they differ by more than
5°C (9°F).

13.3.2 Reproducibility—Two results, each the mean of three
determinations, obtained by operators in different laboratories
should be considered suspect if they differ by more than 13°C
(24°H),

13.4 The precision of fire points will be determined. See
Test Method D92 for precision using the Cleveland Open Cup.

13.5 Bigs—No estimate of bias of flash point and fire point
tests can be determined, as no absolute values are available.
The tests are equipment and method dependent.

14. XKeywords

14.1 fire point; flash point; liguids; paints; resin solutions;
Tag tester

S Supporting data have been filed at ASTM fntesnational Headquatters and may
e obtained by requesting Research Report RR:DO1-1902.
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ANNEXES

(Mandatory Information}

Al APPARATUS

AL Tag Open-Cup Apparatus, shown in Fig. 1. It consists
of the following parts, which must conform to the dimensions
shown, and have the additional characteristics as noted:

Al1.1.1 Copper Bath, preferably equipped with a constant-
level overfiow so placed as to maintain the bath liquid level Ya
in. (3.2 mm) below the rim of the glass cup.

A1.1.2 Thermometer Holder, supplied with the tester as
shown in Fig. 1 to support the thermometer fixmly in a vertical
position.

Nots Al.l-The spring clamp holding the thermometer part may be
replaced by a set-screw facing out away from the bath as shown in Fig. 1.
This may make it easier and safer to extinguish the fire after the fire point
has been reached,

A1.1.3 Glass Test Cup (Fig. A1.1), of molded clear glass,
annealed, heat-resistant, and free from surface defects.

AL1.4 Leveling Device, or gage, for proper adjustment of
the Tiquid in the cup (Fig. A1.2) made of polished aluminum or
staintess steel ¥ in, (3.2 rom) thick, with two projections for
adjusting the Hquid level in the glass cup to 0.125 in. = 0.003
in. (3.18 = 0.08 mm) below the top edge or rim of the cup.
This leveling device may also be used to adjust the size of the
test flame and for gaging the height of the taper above the edge
of the cup.

A1.1.5 “Micro” or Small Gas Burner, of suitable dimen-
sions fot heating the bath. A screw clamp may be used to help
regulate the gas. A small electric heater controlied by a variable
power transformer may be used.

A1.1.6 Ignition Taper, a small, straight blow-pipe type gas
burner with the tip approximately ¥s in. (1.5 mm) in diameter
and the orifice Y52 in. (0.8 mm) in diameter. The ignition taper
should be maintained in a fixed horizontal plane above the test
cup by means of a swivel device so that the test flame passes
on the circumference of a circle having a radius of at least 6 in.
(150 mam). '

Al.1.7 Draft Shield, consisting of two rectangular sheets of
soncombustible material, 24 by 28 in. (610 by 710 mm),

Metric Equivalents

o mm in. mim
Yae 0.8 1% ana
Yz 8.5 1% 340
Yz 7.0 1z 38.1
i 7.5 1% 47.8
E%) 0.5 2 50.8
54 15.8 2Vaz 51.6
2/ 16.6 2%6 55.5

2ve 63.5

FIG. Al.1 Glass Test Cup

fastened together along the 28-in (710-mm) side, preferably by
hinges. A triangular sheet, 24 by 24 by 34 in. (610 by 610 by
860 mm), is fastened by binges to one of the [ateral sheets (to
form a top when shield is open). The interior of the draft shield
shafl be painted a flat black. A draft-free fume hood may be

used,
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Hin.
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from bottom ond |in,
from end.

t/52in. centered

bottom and 2 V2 in.frem
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\/

0.125 £ 0.003in. from

l lin,

e
T

fe——m-- 21N, I

\| 2in.
.125 + 0.003in.

Metrlc Equivalents

In. mm
Vaz 0.8
Yo 32
0.125 * 3.18 = 0.08
0.003
Yaz 4.0
i 254
2 50.8
2% 63.5
5 127

F1G. A1.2 Leveling Device for Adjusting Liguid Level in Test Cup, Height of Taper above Cup, and Size of Test Flame

A2 SPECIFICATIONS FOR n-HEPTANE, p-XYLENL, ISOPROPANOL, AND DIETHYLENE GLY COL

A2l Specifications for n-Heptane® (ASTM Krock Test
Reference Fuel)--n-Heptane shall conform to the following
requirement;

A2.1.1 Puriy—99.75 % when determined by Test Method
D2268.

Nore A2.1--This is the same grade of n-heptane specified in Test
Methods D2699 and D2700,

A2.2  Specifications for p-Xylene (Flash Point Check
Grade)>—p-Xylene shall conform to the following require-
ments:

A22.1 Specific Gravity—15.56/15.56°C—0.863 = 0.003
max.

A2.2.2 Boiling Range— 2°C max from start to dry point,
when tested in accordance with Test Method D850 or Test
Method D1078. The range shall include the boiling point of
pure p-xylene, which is 138.35°C (281.03°F).

A22.3 Freezing point 11.23°C, min calenlated in accor-
dance with Test Method D1016, from the experimentally
determined freezing point, measured by Test Method D1015.

Copyrighl ASTM International
Provided by IHS under [kensa with ASTM
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A2.3  Specifications for lsopropanol (Isopropyl Alcohol)
91 % (Volume):5 Tsopropanol shall conform fo the following
requirements:

A23.1 Specific Gravity—0.8180 % 0.0005 at 20/20°C as
determined by means of a calibrated pycnometer,

A23.2 Distillation Range—-Shall entirely distill within a
1.0°C range that shall include the temperature 804°C as
determined by Test Method 131078,

A24  Specifications for Diethylene Glycol''—Diethylene
glycol shall conform to the following tequirements.

A2.4.1 Specific Gravity--1.1185 £ 0.0015 at 20/20°C as
determined by means of a calibrated pycnometer.

A24.2 Distillation Range-—Shall entirely distill within a
5.0 range which shall include the temperature 245.8°C as
determined by Test Method D1078.

AZA4.3 Water—Not more than (.2 % as determined by Test
Method D1364.
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Certificate of Analysis

10630 FALLSTONE RO, HOUSTON, TEXAS 77099
SINGE 885 RO, BOX 741908, HOUSTON, TEXAS 77274
Quality Controlledt Throngh Analysis TEL: {287} 485-2:008

FRX: (281) 4952410

CLIENT: Cold Mix Manufacluring } REQUESTED BY: Mr. WarrenDy
SAMPLE: Muitiple Samples REFORT DATE: February 5, 2009
LABORATORY NO: | 53812 R o PURCHASE ORDER NO: Pending
TEST RESULT

The three samples were extracted in accordance with EPA Method 1311, Toxicity Leaching Characleristic Procedure (TCLP) for
a period of 18 hours. The extracts were then fillered with a 0.45-micrometer (um) giass filter and extracted for Total Petroleum
Hydrocarbons (TPH), Diesel Range Organics (DRO) by £PA Method 8015M.

The Green Patch sample (53812-01) did not contaln any detectable hydrocarbons, We did see a small amount of hydrocarbons
in the samples identified as Package Pavement {53812-02) and Perma Patch (53812-03).

Lab No, "-”Samp_fe 1D Total Petrolewm Hydrocarbons (TPH), (DRO Range),
ERA. 8015M, ppm
53812-01 Green Patch <0.10
444444 53812-02 Package Pavement 0.84
3 £3812-03 ) ‘ Perma Patch 0.80

Respectfully submitted,
FOR: TEXAS ON.TECH LABORATORIES, L.P.

A. Phil Soriifbakhsh
Director of Laboratory-Opetations

DA g ngefisrt Epran (G s B4 BREYER

These analyses, opiniong or interpratations are based on material supplied by the client to whom, and for TNGAT .
’ whose exclusive and confidential use this report is made, Texas Olilech Latoratories, inc. and its officers ,]M_L
] ! l I | assume no responsibilily and make ne warmnty for proper eperallons of any pattoleum, ofl, gas or any Mglga}( ¢
othar material in conneclion with which this raport is used or relied on. et No, 50ms
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BINGE 1885

530 FALLSTONE BD. HOUSYOR, TEXAS 77008
PO, BOX 741905, HOUSTON, TEXAS 77274

Ouadity Constrolled Thirough Analysis

TEL: (281} 4852400
FAX: (281) 4495-2410

CLIENT: Cold Mix Manufacturing REQUESTED BY: Mr. Warren Day

SAMPLE. | Greenpaich Solution REPORT DATE: February 8, 2008
LABORATORYNO: | 53862-01 R_Page 1of2 PURCHASE ORDER NO: Pending

IEST RESULT

Distillation of Cut-Back Asphaltic (Bituminous Products), ASTM D 402*

Asphaltic Residue, al 680°F, vol% ............ Q7.0

Total Distitlate, VOC's, at G80°F, vol% ....o.oveerniie

* This procedure measures the amount of the more volatile constiluents in cut-back asphaltic products at 680°F .

Distitlation Volume Percent Overhead versus Distillation Temperature (°F}

vol % Distilate

Temperature, °F

These analyses, opinions or inferpretations are based on materiat suppling by he client to whom, and for
’ whose exclusive and confidential use this teport is made. Texas Ofitech Laboratories, Inc. and ils offlcers
[] ’ assume no responsibiity and make no wananty for proper operations of any petrolaum, ofl, gas or any

TNTERNATIONAL athar material in connection with which this repert is usad or relied on,
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Certificate of Analysis

TOB30 FALLSTONE 113, HOUSTON, TEXAS 77000
g BINCE 16885 PO, BOX 741905, HOUSTON, TEXAS 77274

Q?(!k’jil’}f Cemtralled !I'h?'{)ilgfi‘ /’ﬂf.‘?;_l'g'f:;:""; TEL: {251) 495-2400
FAX: (281) 485-2410

' CLIENT: Cold Mix Manufacturing REQUESTED BY: Mr. Warren Day
 SAMPLE: Greenpalch Solution REPORT DATE: February 5, 2008

LABORATORY NO: | 53852-01 R_Page 2 of 2 PURCHASE ORDER NO: I Pending

TEST RESULT

ASTM D 402, Distillation Temperature and Volume Percent Gverhead Data
Temperature, °F Distillate, vol %

500
510
520
530
540
550
570
H80
600
G610
G20
630

winPB oinlcico
P ol g oo icoloioloioic|o

Respectfully submitted
FOR: TEXAS OILTECH LABORATORIES, L.P.

]53" (fg" " ﬂﬁ-/ﬁ*‘w.;}ﬂ% e

/{}Mi!chell D. Martin

Assistant Director of Laboratory Operations

These analyses, opinions or inferpretations are based on materizl supplled by the client to whom, and for
whnsa exclusive and confidential use this repont is made, Texas Olltech Laboratories, Inc. and #s officers
assume no responsibifily and make no warranty for propar operafions of any pelrolaum, off, gas or any :
olher material in conngction with which this report is used or refied on, Canl. Mo. 5085




Certificate of Analysis

SINCE 1885

10630 FALLSTONE RO, HOUSTON, TEXAS 7709%
RO, BOX 741905, HOUSTON, TEXAS 77274

Cuality Controlled Throngh Analysts

TEL: (281) 4352400
EAX: (281) ARB-2410

CLIENT: Cold Mix Manufacturing REQUESTED BY: Mr. Warren Day
SAMPLE: _|_CGonventional Cold Mix Solution REPORT DATE: ____February 5, 2009
LABORATORY NO: | 53852-02 R_Page 1 of 2 PURCHASE ORDER NO: Pending

TEST

RESULT

Digtillation of Cut-Back Asphalfic (Bituminous Products), ASTM D 402*

Asphaltic Residue, at 680°F, vol% ..........oc....,

Total Distiltate, VOC's, at 680°F, vol% .....ooovinns

* This procedure measures the amount of the more volatile constiluents in cul-back asphaltic products at GBO*F,

Distillation Volume Percent Overhead versus Distilation Temperature (°F)

40

35

30

25

vol% Distillate
N
)

-y
[ &3]

10
5
- 5%@(
450 500 550 600 850

Temperature, °F

700

Theso analyaas, opinions or intorpretations are based on material supplied by the client o whom, and for
J whose exclusive and confidential use this rapost is made. Texas Oiltech Laboratorles, ing, and its offfcers
l assume no responsibifly and make no wairanty for proper aperaiions of any petreleum, oil, gas or any

Eﬁﬁﬂn ATIONAL nither material in connaction with which this report is used or relied on.

Sratty Hratgesistt Fyviey Fandad b o8 60303908

ATEARATI(MAL

Cert. Mo, 5088



Certificate of Analysis

10630 FALLSTORI 80, HOUSTON, TEXAS 77099
FO. BOx 741805, HOUSTON, TEXAS 77274

BINCE 18985

Quality Costtrolled Through Awalysi TEL: (281) 495-2400
FAX: (2871} 485-2410

MmManufaclunng REQUESTED BY: Mr. Warren Day
ventional Cotd Mix Solution REPORT DATE. February 8, 2009
| 53852-02 R Page 2 of 2 PURCHASE ORDER NO: i ... Pending

TEST RESULT

ASTM D 402, Distillation Temperature and Volume Percent Overhead Data

Temperature, °F Distillate, vol %
480 0.5
490 1.6
500 2.7
510 8.0

.B20 8.0
630 10.0
540) 12.5
550 14.5
560 16.0
570 18.0
580 230
590 24.0
600 26.0
610 26.0
g20 § 27.0
830 28.0
640 29.0
850 30.0
660 31.0
670 33.0
680 35.0

Respectfully submitted
FOR: TEXAS DILTECH LABORATORIES, LI

Y

ﬁpb/hfmtcheﬂ D, Marin

Assistant Director of Laboratory Operations

Tiraitg Bantgena Dydea Canad b 0 B0 F58

These analysos, opiniong or inferpretalions are based on material supplied by the client to whom, and far 1'"\@/“
whose exclusive and confidentiat use his teport is made. Texas Ofitech Laboratories, inc. and s officers JL};{J
aesume ro responsitlily and make no warranty for proper oparalions of any petrolewm, oil, gas or any Moony

olhar material in connection with which this report is used or relied on. Cort. Mo, 5085




GreenPatch®

Specifications for Cold Mix Asphalt

The patching material shall be composed of a suitable aggregate, plant-mixed with GreenPatch®. The
biluminous material shall be available in various grades so that one such grade will enable a stockpile to remain
pliable and workable at a temperature of -15 degrees I'. The patching material shall be capable of maintaining
adhesive qualities in patched areas, whicl are damp at time of application, and also after remaining in an
ucovered stockpile for up to 6 months.

Materials
Preproduction Aggregate: Will consist of a crushed limestone or approved equal and FRAP,
complying with the requirements of ASTM C-136 for stone size #89 or #9 in the following manner:

#9 #89
% Passing Sieve Size (Melric) % Pagsing
100 3/8 Inch (9.5-nun) 90-100
#5-100 Number 4 (4.75-mm) 20-55
10-40 Number 8 (2.36-mm) 5-30
0-10 Number 16 (1.18-mm) 0-10
0-5 Number 50 (30G-mm) 0-5

ASTM C-88
ASTM C-13]

12.0% Maximum
40.0% Maximwmn

Soundness Loss (Sodium-3 Cycles)
Los Angeles Abrasion Loss:

ASTM C-117 -200 Sieve (By Wash) 2.0% Maximum
ASTM C-127,128 Absorplion: 1.0%-2.5%
ASTM C-127,128 Specific Gravily 2.55-2.75

Other Deleterious Matter
Soft Pieces
Coal and Lignile
Shale, Chert, Shady Material, etc.

ASTM C-123
ASTM C-295
ASTM C-142

3.0% Maxinnun
1.0% Maximun:
2.5% Maximum

Bituminous Material: The bituminous material shall be GreenPatch. It shall meet ihe following reguirements:

ASTM D-1310 Flash Point (Tag Open Cup) 250 F Minimum
ASTM D-2170 Kinematic Viscosity at 60 C (140° I) 15G-4000 cst
ASTM -1D95 Waler 0.2% Minimum
ASTM D-402 Distillate Test (Volume of Original Sample):

To 225 degrees C (437° F) None

To 260 degrees C (500° I7) None

To 315 degrees C (600° I} None

ASTM D-5
ASTM D-2042

Residue from distillate at 360° C (680° I)
Tests on Residue from Distillation:
Penetration
Solubility in Trichloroethylene

95% Minimum

200 Minimum
99.0% Minimum



GreenPatch®

Specifications for Cold Mix Asphalt

Composition of Mixture
The mixture shall consist of an aggregate and a bituminous material conforming 1o the above, mixed in
such a manner as to contain 100 ibs. of bituminous material per {inished fon (5.00%).

The approved formula shall kave an allowable variation of not more than the following minimum and
maximum ranges:

Minimum Maximum
Job Mix Formula 4.5% (90 lbs/ton) 6.0% (120 lbs/ton)
By Extraction 3.5% 6.5%
PREPARATION OF MIXTURE

It may be necessary to heat approved aggregates. When heat is applied, the mixture SHOULD NOT
EXCEED 200 DEGREES F.

The asphalt shall be heated to a temperature between 150 and 170 degrees F in accordance with the
instructions of the liquid Supplying Company representative,

The mixture shall be mixed until all of the aggregates arc uniformiy coated.

PLANTS AND EQUIPMENT
Storage facilities and all equipment used in the preparation of the mixture shall he approved by the
appropriate local governing agency. An approved drier shall be available for surface drying the aggregate when
needed. The materials for individual batches shall be measured accurately either by volume or by weight, by
approved methods and equipment.

A batch type mixer of approved design and capacity shall be used in mixing the ingredient materials,
However, approval for the use of a continuous mixer or portable pug mill may be given if’ it can be shown that
satisfactory resulfs will be oblained.

STRIPPING TEST
Immediately after mixing, the mixture shall meet the requirements of ASSHTO T-182, whereby not
more than 5% of the aggregate particles shall remain uncoated.

HANDLING PRECAUTIONS
During the production of GREENPATCH Cold Patch, and the production/handling of GREENPATCIT
liguid Asphalt Blend, normal ndustry-wide safety precautions such as prohibition of smoking, and any other
source of ignition, spark, or open flame, shall be strictly enforced in the vieinity of such operations.

CONTACT
COLD MIX MANUFACTURING
TFor additional information:
PHONE (800} 985-9192 FAX (718) 403-0292
www. GREENPATCH.com



Material Safety Data Sheet
Material Name: GreenPatch Cold Mix Asphalt

| *** Saction 1 - Chemical Product and Company ldentification * * *
Manufacturer Information

Cold Mix Manufacturing Phone: 718-463-1444

120-30 28th Ave. Fax: 718-463-0292

Flushing, NY 113564

| ** % Saction 2 - Hazards Identification * * *

Emergency Overview
Cantact with molten product can cause severe thermal burns, Exposure o vapors may irritate the eyes, skin and
respiratory tract.

Potential Health Effects: Eyes
Vapors can irritate the eyes.

Potential Health Effects: Skin
Contact with moiten product can cause severe thermal burns. Vapors may irritate the skin.

Potential Health Effects: ingestion
Not considered a likely route of exposure during normal product use conditions.

Potential Health Effects: inhalation
L.ow concentrations (50-100 ppm) can irritate the ye and respiratory tract and may cause nervousness, cough,
nausea and headache. Prolonged exposure to concentrations between 250 and 600 ppm may cause pulmonary
edema (fluid on the lungs) and bronchial pneumonia. Brief exposure to concentrations above 500 ppm can cause
unconsciousness and may be fatal.

Medical Conditions Aggravated by Exposure
Inhalation of respirable dust may aggravate existing respiratory tract diseases. Exposure may aggravate existing
skin conditions.

HMIS Ratings: Health: 1 Fire: 0 HMiS Reactivity 0

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

| *** gaction 3 - Composition / Information on Ingredients * * *
CAS # Component Percent
Not Available Course and Fine aggregate 85-90
B052-42-4 Asphalt 3-6
Trade Secret Stabilizing Agent >0.7125
Not Avallable Proprietary Softening Agent 1-5
Trade Secret Proprietary Mixture 0.1-1.75

| *** Saction 4 - First Aid Measures ***

First Aid: Eyes
If hot material splashes into eyes, immediately flush eyes with water. Do not attempt fo remove particles from
eyes. Take victim to physician at once,

First Aid: Skin
If moltenasphalt contacts skin, cool immediately with cold water. For extensive burns obtian medical attention
immediately. Do not use soivents to remaove asphalt from skin.

First Aid: Ingestion
if the material is swallowed, get immediate medical atlention or advice -- Do not induce vomiting.

First Aid: Inhalation
Remove to fresh air. if breathing is difficult, administer oxygen. If breathing has stopped, give artificial respiration.
Seek medical attention.

| *** Saction 5 - Fire Fighting Measures * * *

General Fire Hazards
See Section 9 for Flammability Properties.
Irritating and highly toxic gases and fumes can evolve.

Page 1 of 4 Issue Date: 04/14/09 Revision: 1.0000 Print Date:  4/15/2009



. Material Safety Data Sheet
Material Name: GreenPatch Cold Mix Asphalt

Hazardous Combustion Products
Oxides of carbon, hydrogen sulfide and sulfur oxides.
Extinguishing Media
Dry chemical, carbon dioxide, foam and water fog. Water may cause frothing.
Fire Fighting Equipment/instructions
Firefighters should wear full protective clothing including self contained breathing apparatus.

NFPA Ratings: Health: 1 Fire: O Reactivity: 0
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

| *** Section 6 - Accidental Release Measures *** ]
Containment Procedures
Contain spilled material and do not allow to flow into public sewers or water systems.

Clean-Up Procedures
Shut off all ignitions sources. Allow material fo harden and transfer into container for proper disposal.

Evacuation Procedures
Isolate area. Keep unnecessary personnel away.

Special Procedures
Unused material can be recycled. Landfill wastes at approved sites. Dispose of in accordance with Federal, State,

and Local regulations,
| *** Section 7 - Handling and Storage * * * |
Handling Procedures
Avoid breathing fumes. Contact can cause severe burns. Use in well ventilated areas. Dusts created by drilling or
grinding cured asphalt may irritate the eyes and respiratory tract, For such operations, use approved respirators
and avoid breathing dusts,

Storage Procedures
Highly flammable and toxic fumes may build up in vapor spaces of storage tanks and transport compartments.

Avoid breathing gases and keep ignition sources away from vents.
| *** Section 8 - Exposure Controls / Personal Protection ** * |
A: Component Exposure Limits
Asphalt (8052-42-4)
ACGIH: 0.5 mg/m3 TWA (fume, inhalable fraction, as benzene soluble acrosol)
NIOSH: 5 mg/m3 Ceiling (15 min, fumes)

Engineering Controls
Use only in well ventilated areas.
PERSONAL PROTECTIVE EQUIPMENT
Personal Protective Equipment: Eyes/Face
Chemical safety goggles or full face mask,
Personal Protective Equipment: Skin
Use impervious gloves.
Personal Protective Equipment: Respiratory
If airborne concentrations are above the applicable expaosure limits, use NIOSH approved respiratory protection.
Personal Protective Equipment: General
Eye wash fountain and emergency showers are recommended.

| *** Saction 9 - Physical & Chemical Properties *** |

Page 2 of 4 Issue Date: 04/14/08 Revision; 1.0000 Print Date: 4/15/2009



Material Safety Data Sheet

Material Name: GreenPatch Cold Mix Asphalt

Appearance: Black viscous fluid mixed with Odor:  Asphait
course and fine aggregate.
Physical State: Liquid pH: ND
Vapor Pressure: NA Vapor Density: >1
Boiling Point:  900°F Melting Point: ND
Solubility {(H20):  Insoluble Specific Gravity: 1.041
Evaporation Rate: NA VOC: ND
Octanol/H20 Coeff.: ND Flash Point: >400°F
Flash Point Method: ND Upper Flammability Lim)it ND
(UFL):
Lower Flammability Limit ND Burning Rate: ND
(LFL):
Auto Ignition: ND
| *** Saction 10 - Chemical Stability & Reactivity Information * * *

Chemical Stability

This is a stable material.
Chemical Stability: Conditions to Avoid

Heat approaching flash and open flames.
Incompatibility

Strong oxidizers.
Hazardous Decomposition

Carbon monoxide, hydrogen sulfide, sulfur oxides.
Possibility of Hazardous Reactions

Will not oceur.

| *** Saction 11 - Toxicological Information

* k k

Acute Dose Effects
A: General Product Information
No information available for the product.
B: Component Analysis - LD50/LC50
Asphalt (8052-42-4)

Oral LD50 Rat; »5000 mg/kg; Dermal LD50 Rabbit:>2000 mg/kg

Proprietary Mixture

Oral LD50 Rat: 2000 mg/kg; Dermal 1.D50 Rat:2250 mg/kg; Dermal LD50 Rabbit: 3560 mg/kg

Carcinogenicity
A: General Product Information

No information available for the product.
B: Component Carcinogenicity

Asphalt (8052-42-4)

ACGIH: A4 - Not Classifiable as a Human Carcinogen (fume, coal tar-free)

NIOSH:

potential occupational carcinogen (roofing asphalt fumes & asphalt-based paints)

[ARC: Supplement 7 [1987]; Monograph 35 [1985] (extracts of steam-refined and air-refined) (Group

2B (possibly carcincgenic to humans}}

| *** Saction 12 - Ecological Information * * *

Ecotoxicity
A: General Product Information
No information available for the product.
B: Component Analysis - Ecotoxicity - Aquatic Toxicity
Proprietary Mixture
Test & Species

96 Hr LC50 Pimephales promelas 728 mgil.

Conditions

Page 3 of 4
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Material Safety Data Sheet
Material Name: GreenPatch Cold Mix Asphalt

72 Hr EC50 Scenedesmus 210 mgiL
subspicatus

| *%* Saction 13 - Disposal Considerations ** *

US EPA Waste Number & Descriptions

Component Waste Numbers
No EPA Waste Numbers are applicable for this product's components.
Disposal Instructions
All wastes must be handled in accordance with local, state and federal regulations.
See Section 7 for Handling Procedures. See Section 8 for Personal Protective Equipment recommendations.

| ** % Saction 14 - Transportation Information * * *

US DOT Information
Shipping Name: Not Regulated

| *** Section 15 - Regulatory Information ** *
US Federal Regulations

Component Analysis
None of this products components are listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section
313 (40 CFR 372.65), or CERCLA {40 CFR 302.4}.

State Regulations

Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CA |MA | MN [ NJ PA [RI
Asphait Yes | Yes | Yes | Yes | Yes | Yes
Proprietary Mixture No |Yes |No |Yes |Yes [ No

Component Analysis - WHMIS IDL.
No components are listed in the WHMIS IDL.
Additional Regulatory information

Component Analysis - Inventory

Component TSCA CAN EEC

Asphalt Yes DSL EINECS

Proprietary Mixture Yes DSL EINECS
| *** Saction 16 - Other Information * * *

Other Information
The information herein is presented in good faith and believed to be accurate as of the effective date given.
However, no warranty, expressed or implied, is given. Itis the buyer's responsibility to ensure that its activities
comply with Federal, State or provincial, and local laws.

Key/Legend
EPA = Environmental Protection Agency: TSCA = Toxic Substance Control Act; ACGIH = American Conference
of Governmental Industrial Hygienists; IARC = International Agency for Research on Cancer; NIOSH = National
Institute for Occupational Safety and Health; NTP = National Toxicology Program; OSHA = Occupational Safety
and Health Administration., NJTSR = New Jersey Trade Secret Registry.

Page 4 0f 4 Issue Date: 04/14/09 Revision: 1.0000 Print Date:  4/15/2009
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Rev. 08108 State of West Virginia
VENDOR PREFERENCE CERTIFICATE

Certification and application* is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, provides an opportunity for gualifying vendors to request (at the time of bid)

-preference for their residency status. Such preference is an evaluation method only and will be applied only fo the cost bid in
accordance with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, ifapplicable.

1. Application is made for 2.5% resident vendor preference for the reason checked:

Bidder is an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification; or,

Bidder is a partnership, association or corporation resident vendar and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification; or 80% of the
ownership interest of Bidder is held by another individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal place of business continuously in West Virginia for four {4) years immediately
preceding the date of this certification; or,

Bidder is 2 nonresident vendor which has an affiliate or subsidiary which employs a minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continucusly for the four (4)
years immediately preceding the date of this cerfification; of,

2. Application is made for 2.6% resident vendor preference for the reason checked:
Bidder is a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

3. Application is made for 2,6% resident vendor preference for the reason checked:
Bidder is a nonresident vendor employing a minimum of one hundred sfate residents or is a nonresident vendor with an
affiliate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing a
minimumm of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiliate’s or subsidiary's employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

4. Application is made for 5% resident vendor preference for the reason checked:
Bidder meets either the requirement of both subdivisions (1) and (2) or subdivision (1) and (3) as stated above; or,

8. Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:
Bidder is an individual resident vendor who is a veteran of the United States armed forces, the reserves or the: National Guard
and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; or,
Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

l @

Bidder is a resident vendar who is a veteran of the United States armed forces, the reserves or the Nafional Guard, if, for
purposes of producing or distributing the commodities or completing the project which is the subject of the vendor’s bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has failed to continue to meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; or (b} assess a penaity
against such Bidder in an amount not to exceed 5% ofthe bid amount and that such penalty will be paid to the contracting agency
or deducted from any unpaid balance on the contract or purchase order.

By submission of this certificate, Bidder agrees to disclose any reasonably requested information to the Purchasing Division and
authorizes the Department of Revenue to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract is issued to Bidder and if anything contained within this certificate

changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.
1 . 7 ' A

sidder: Colel AMix Ma/{aé ’7[41{/":;# Gngw Signed: %

Date: é%zzﬁf Tite:_fesiclot

“Chack eny combination of preforence consideration(s) indicated abave, which you are enfitied to receive.
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STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

West Virginia Code §5A-3-10a states: No contract or renewal of any contract may be awarded by the state or any of its
potitical subdivisions 1o any vendor or prospective vendor when the vendor or prospective vendor or a related party to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand doltars in the
aggregate.

DEFINITIONS:

"Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
polifical subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers’ compensation
premium, penalty or other assessment presently delinquent or due and required to be paid to the state or any of its
political subdivisions, including any interest or additional penalties accrued thereon.

“Debtor” means any individual, corporation, parinership, association, limited liability company or any other form or
business association owing a debt to the state or any of its political subdivisions. “Political subdivision” means any county
commission; municipality; county board of education; any instrumentality established by a county or municipality; any
separate corporation or instrumentality established by one of more counties or municipalities, as permitted by law; or any
public body charged by taw with the performance of a government function or whose jurisdiction is coextensive with one
or more counties or municipalities. “Related party” means a party, whether an individual, corporation, partnership,
association, limited liability company or any other form or business association or other entity whatsoever, related to any
vendor by blood, marriage, ownership or contract through which the party has a relationship of ownership or other interest
with the vendor so that the party will actually or by effect receive or control a portion of the henefit, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the total contract amount.

EXCEPTION: The prohibition of this section does not apply where a vendor has contested any tax administered pursuant
to chapter eleven of this code, workers' compensation premium, permit fee or environmental fee or assessment and the
matter has not become finat or where the vendor has entered into a payment plan or agreement and the vendor is not in
default of any of the provisions of such plan of agreement.

Under penalty of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor affirms and
acknowledges the information in this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE
Vendor's Name: Cold ma M@uﬁcﬁﬁ c)f,;ﬂ
ot - Date: Q/?,Z// /

Authorized Signature: ;
state of rEQ) Yol

County of u?dféz/-s {o-wit:
Taken, subscribed, and sworn to before me this 22 day of APR(C. 204/
My Commission expires __FELRUAL yd R Y 2045,

4/”“— ’
AFFIX SEAL HERE NOTARY PUBLIC %"'/ - é;'r/o"/(’ﬁﬂd

™ "JOHNT. ENDRES
Notary Public, Stato of New York
No. 01EN4625383
Qualified In Bronx County 5/
Commission Expires Feb 28, 20,42,

Purchasing Affidavit (Revisod 12/15/08)



Please use this document for technical questions, posing in question format.

Technical Questions for RFQ:

Vendor Name:

Questions:

2.0  Scope of Work

2.1 Technical Requirements

2.3 Delivery

3.0 invoicing
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GENERAL TERMS & CONDITIONS '
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.

2. The State may accept or reject in part, or in whols, any bid.

3. Prior to any award, the apparent successful vendor must be properly registered with the Purchasing Division
and have paid the required $125 fee,

4. All services petformed or goods delivered under State Purchase QOrder/Contracts are to be continued for the

term of the Purchase Qrder/Contracts, confingent upon funds being appropriated b{ the Legislature or othetrwise
being made available. In the event funds are not appropriated or otiterwise available for these services or goods
this Purchase QOrder/Contract becomes void and of no effect after June 30.

5. Payment may only be made affer the delivery and acceptance of goods or services.

6. Interest may be paid for late payment in accordance with the West Virginia Code.

7. Vendor preference will be granted upoh written request in accordance with the West Virginia Code.

8. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such faxes.

9. The Director of Purchaging may cancel any Purchase Order/Contract upon 30 days written notice to the seller.
10. The laws of the State of West Virginia and the Legislative Rules of the Purchasind Division shall govern the
purchasing process.

11. Any reference to automatic renewal is heteby deleted. The Contract may be renewed only upon mutual written
agreement of the parties, ‘

12. BANKRUPTCY: In the event the vendor/coniractor files for bankruptcy protection, the State may deem
this contract null and void, and terminate stuch contract without further order.

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Attorney General, is available online at www.state.wv.us/admin/purchase/vre/hipaa.hitm
and is hereby made part of the agreement. Provided that the Agency meets the definition of a Cover Entity
{45 CFR §160.103) and will be disclosing Protected Health Information (45 CFR §160.103} to the vendor.

14. CONFIDENTIALITY: The vendor agrees that he or she will not disclose o anyone, directly or indirectly, any such
personally identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made gursuant to the agency's
policies, procedures, and rules. Vendor further agrees to comply with the Confidentiality Policies and Information
Security Accountability Requirements, set forth in hitp://www.state wv us/admin/purchase/privacy/notice Confidentiality pdf.

15. LICENSING: Vendors must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia Secretary
of State's Office, the West Virginia Tax Department, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases to obtain information to enable the director or spending unit to
verify that the vendor is licensed and in good standing with the above entities.

16, ANTITRUST: In submiting a bid to any agency for the State of West Virginia, the bidder offers and agrees that
if the bid is accepted the bidder will convey, sell, assign or transfer to the State of West Virginia all rights, title and interest
in and to all causes of action it may now or hereafter acquire under the anfitrust laws of the United States and the State of
West Virginia for price fixing and/or unreasonable restraints of trade relating to the parlicular commodities or services
purchased or acquired by the State of West Virginia. Such assignment shall be made and become effective at the time the
purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm, limited
liability company, parinership, or person or enlity submitting a bid for the same material, supplies, equipment or
sarvices and is in all respects fair and without collusion or Fraud. | further cerlify that | am authotized to sign
the cerfification on behalf of the bidder or this bid.

INSTRUCTIONS TO BIDDERS
1. Use the quotation forms provided by the Purchasing Division. Complete all sections of the quotation form.

2. ltems offered must be in compliance with the specifications. Any deviation from the specifications must be cleatly
indicated by the bidder. Alternates offered by the bidder as EQUAL to the specifications must be clearly
defined. A bidder offering an alternate should attach complete specifications and literature to the hid. The
Purchasing Division may waive minor deviations to specifications.

3. Unit prices shall prevail in case of discrepancy. All quotations are considered F.Q.B. destination unless alternate
shipping terms are clearly identified in the quotation.

4. Al quotations must be delivered by the bidder to the office listed below prior to the date and time of the bid
opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications: Department of

- Administration, Purchasing Division, 2019 Washington Street East, P.C. Box 50130, Charleston, WV 25305-0130

5. Communication during the solicitation, bid, evaluation or award periods, except through the Purchasing Division,
is strictly prohibited (W.Va. C.S.R. §148-1-6.8).
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