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|THE WEST VIRBINIA STATE PUR@H&SEN@'DIMESI@N-F@R THE
GENCY, THE MWEST EIRGINE@ DIVISION OF HIGHWAYS, IS

CLICITING BIDS FlOR AN OPEN END CONTRACT TO PROVIDE -
APR PERMANENT PAVEMENT| REPAIR WATERIAL| OR EQUAL ‘ ' .
PER THE ATTACHED SPECIIFICATIONS, . ) , ' o o b

[BE SUBMITTED IN WRITING TO SHERI SLONE|l IN THE WEST

[FECHNECAL @UESTE@ES‘@@ﬂ@ERMIN@fTHES_S@LI@IFATE@N'MGST
IRGINIA STATE PURCHASIENG DIVISION VIA| WAIL AT THE

DDRESS SHOWN IN [THE BODY OF THIS RFQ,| Via FAX AT -
304-558-411%, OR [VIA EMAIL AT SHERI . D, [SLONEDWY ., GOV o

{TO SUBWIT TECHNICAL QUESTLIONS. DEADLINE FOR ALL
TECHNICAL QUESTIONS ISl 06/08/2011 AT THE CLOSE OF
BUSINESS. ANY TECHNICAL QUESTIONS RECEIVED WILL BE
ANSWERED BY [FORMAL ﬁ@g@ﬁ{l@ﬁ] TO BE ISSUED BY THE
PURCHASING DIVISTON AFTER THE DEADLINE! HAS LAPSED,
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GENERAL TERMS & CONDITIONS
REQUIEST FOR QUOTATION (RFQ) AND REQUEST [FOR PROPOSAL (REP)

1. Awards will be made i the best interest of the State of West Virginia.
2. The State may accept or reject I part, or tn whole, any bid.

3. Prior to any award, ihe apparent successful vendor must be propedy registered with he Purchasihg Division
and have paid the required $125 fse.

4. All services performed or goods deliverad under Stale Purchase Order/Coniracis are to be continued for the
tarm of the Puichase Order/Conlracls, confingent upon funds being appropriated b%;' he Legislaturs or olhamwise
belng made available. In the event funds are not appropiiated or otherwise avallable for these sewices or goods
this Purchase Order/Contract hecomes vold and of no sffect after June 30.

8. Payment may only be made after the delivery and acceplance of goods or services.

8. Inferost may be pald for late payment in accordance with the West Virginfa Code.

7. Yendor preference wil be granted upen writen request in accordance with the West Virginta Codle.

8. The Siale of West Virginia is exempt from fedsral and state taxes and will not pay or reimburse such taxes.

9. The Dirsclor of Purchasing may cancel any Purchase Order/Conlract upon 30 days wiltten notice to the seller.

10. The laws of the Siate of West Virginla and the Leglsletive Bules of the Purchasing Divislon shall govem ithe
purchasing process. :

11, Any reference to automatic renewal Is hereby deleted. The Contract may be renawed only Uupon mutual wiliten
agreement of the parfies. ,

12, BANKRUPTGY: In the event the vendos/sontactor files for banlwuptey protection, the State may deem
ihls contract null and vold, and terminate such contract without further order.

13. HIPAA BUSINIESS ASSOCIATE ADDENDUM: The West Virginia Stale Government HIPAA Business Assoclaie
Addendum (BAA), aé%pmved by the Attorney Gieneral, Is avallable online et www.siste.wv.usfadminpurchaselvrefipas.him
and is hereby made part of the agreement. Provided that the Agency meets the definition of a Cover Entity
(45 CFR §7160.103} and wiil be disclosing Protected Health Information (45 CF R §160.103) to the vendor.

4. CONFIDENTIALITY: The vendor agrees that he or she will not disdose to anyone, dirsclly or Indirecty, any such
personaily ideniifable Information or other confidentlal information gained from the agency, unlsss the individual who s
the subject of e information consants to the disclosure In willing or the disclosurs is made %@aﬁ’suanﬁ o the agency's
policies, procedures, and rules. Vendor further agress lo comply with the Confidentialily

Securily Accountabliily Requirements, set forth tn htip:Aersrv slalle v usfadminfpurchase/privacy/moticeConfidentiality. pd,

16. LICENSING: Vendors must be licensed and In good standing in accordance with any and il state and focal laws and
requiremenis by any slate or local agency of Wast Virglnla, ﬁn@mdﬁw&g, but not fmlted lo, the West Virginla Secretary
of State’s Office, the West Virginta Tax Depariment, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases fo oblain  informalion (o enable the dleclor o spending unit to
verlly that the vendor §s icensed and In good standing with the ehove entites.

18, ANTITRUST: In submiliing a bld to any agency for the State of West Virginla, the bidder offers and agrees that
1 thes bid s accepted the bidder will convey, sell, asslgn or Vanster t the State of West Virginia sl fights, e and Interost
iy aind to all causss of action It may now or hersafter acquire under the antirust laws of the United States and the State of
West Virginia (or price fixing and/or unreassnable restralnts of trade relating to the parieular commodiies or sevices

purchased or acqulred by the State of West Virginla. Such asslignment shall be made and become effective at the tme the
purchasing agency tenders the itlal payment (o the biddsr. :

| carlify that this bid is made without pror undarstanding, agresment, or conneciion with an corperation, firmm, Imited
lablilly company, partnership, or psrson or entity submiting & bid for the same materal, supplies, equipment or
sarvices and s in all respecis fal and without coliusion or Fraud. [ further cerfily thet | am authordzed to sign
the ceification on behalf of the bidder or this b, :

INSTRUCTIONS TO BIDDERS -
1. Use the quolallon forms provided by the Purchasing Division, Compiete gl seclions of the quotation form.

2. ftems offered must be In compliance with the specificallons. Any devialion from the spacifications must be cleany
indicated by the bidder. Aftermates offered by the bidder as EQUAL %o the specifications must be clearly
dafined. bidder offering an altemate should attach complete specificalions and Meralure to the bid The
Purchasing Division may walve miner deviations to specificalions.

3. Unit prices shell prevall In case of discrepancy. Al quotalions ase considered F.O.B. destination unless alternate
shipping terms are cleardy identilisd in the quotation.

4. Al guotations must be delivered by the bidder to the office listed below prior o the date and fme of the bid
spening. Failure of he bidder to deliver the quotations on time will result in bid disqualifications: Depariment of
-Administration, Purchasing Division, 2019 Washington Slrest East, P.O. Box 50130, Charleston, WV 25305-0130

§. Communication during the solicliation, bid, evaluation or award perods, except through the Purchasing Divdslon,
is sirlclly prohiblted (W.Va. C.8.R. §148-1-5.6).

Rev. 12/15/08

olicies and Informalion -
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ADDENDUM ACKNOWLEDGEMENT

ADDENDUM(S) AND HIAVE MADE THE NECESSARY REVISIONS TO
MY PROPOSAL,| PLANIS ANDYOR SPECIFICATION, ETC.
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I UNDERSTAND] THAT| FAILURE TO CONFIRM TWE RECEIPT OF
THE ADDENDUM(S) WAY BE| CAUSE FOR REJECTION OF BIDS,

ENDOR MUST CLEARLY UMBERSTAND THAT ANY VERBAL
EPRESENTATION MADE OR} ASSUMED TO BE MADE DURING ANY
RAL DISCUSSITON HELD BETWEEN VENDOR'S REPRESENTATIVES
AND ANY STATEE PERSONNEEL IS NOT BINDING OMLY THE
INFORMATEION [ISSUED IN MRITING AND :
@PE@IFI@&Tﬁ@WS BY| AN QFFICIAL AD

o
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ITH THE BIb. ' -

- REY. 09721721009

EXHIBIT 3

LIFE OF CONTRACTS THIS CONTRACT BECO
UPON AWARD AND EXITENDS, FOR A PERIOD OF
YEAR OR UNTIEL SUCH "REASGNABLE TIME™ T
NECESSARY TO| OBTAIN A NEW CONTRACT OR
ORIGINAL COMTRACT. THE “REASONABLE TI
NOT EXCEED ELVE (12)] MONTHS. DURING THIS "REASONABLE
TIME® THE VENDOR MAY TERMINATE THIS CONTRACT FOR ANY

REASON UPON GIVING THE| DIRECTOR OF PURCHASING 30 DAYS -
HWRITTEN NCTICE. ‘

ES EFFECTIVE
ONE 13
EREAFTER AS IS8
ENEW THE

EY PERIOD SHALL

UNLESS SPECIFIC PROVISIIONS ARE STIPULATTED FLSEWHERE
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 NPON THE MUTUAL
RITTEN CONSENT OF THE SPENDING UNIT AND VENDOR, '
UBMITTED TQ THE DIRECITOR OF PURCHASING THIRTY (30)
AYS PRIOR TI0 THE EXPIRATION DATE. SUCH REMEWAL SMALL
BE IN ACCORDANCE MITH [THE TERMS AND CONDITIONS OF THE
RIGINAL COMNMTRACT| AND [SHALL BE LIMITED TO TWO (2) ONE
(1) YEAR PER{IODS.

@AN@ELLATE@NS

THE C 1] & RESERVES THE

..........................

‘9 ~ 9640506 ADDRESS CHANGESAD BEHOTED ABOVE
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MOTECE TO THE VENDOR IFf THE COMMWODITIES AND/OR SERVICES
SUPPLIED ARE| OF AN INFERIOR QUALITY OR| DO NOT CONFOREH
TO THE SPECIFICATIOKS [OF THE BID AND CPNTRACT HEREIN.

OPEN MARKET [CLAUSE: THE DIRECTOR OF PURCHASING MAY
RAUTHORIZE A [SPENDING UNIT TO PURCHASE ON THE OPEN
MARKETg WITHOUY THE FILING OF A REQUISITION OR COST
ESTIMATE, ITEMS SPECIFIED OM THIS C@NTE@CF FOR

IMMEDIATE DELIVERY IN EMERGENCIES DUE iTO UNFORESEEM

CAUSES (INCLYDING BUT NOT LIMITER TO BELAYS IN TRANS-
PORTATION OR] AN UNANTICIPATED INCREASE] IN THE VOLUMNE
OF WORK.)D

QUANTITIES: QUANTIXITIES| LISTED IN THE REQUISITION ARE
BAPPROXIMNATIONS ONLY, BIASED ON ESTIMATE]S SUPPLIED BY
THE STATE SPENDING UNIT. IT IS UNDERSTOCD AND AGREED
THAT THE COMTRACT| SHALL COVER THE QUANMTITIES ACTUALLY
DRDERED FOR DELIVERY RING THE TERM GF THE CONTRACT,
MHETHER HORE] OR LESS THAN THE QUANTITIES SHOWN.

ORDERING PROCEDURE : SPENDING UNIT(S) SHALL ISSUE A
@@ITTEN STATE CONTRACT| GRDER (FORM NUMBER WY-3%9) TO
THE VENDOR FOR COMHODITIES COVERED BY [THIS CONTRACT.
THE BRIGINALl CORPY| OF THE WY-39 SHALL BE MAILED TO THE -
VENDOR AS AUTHORIIZATION FOR SHIPMENT, A SECOND COPY.
MATLED TO THE PURCHASING DIVISION, AND A THIRD COPY
RETAINED BY |[THE SPENDING UNIT.

BANKRUPTCYs | IN THE EMEN? THE VENDOR/CONTRACTOR FILES
FOR BANKRUPTICY PROTECTIION, THE STATE MAY DEEN THE
CONTRACT MNULL AND YOID, AND TERMINATE [SUCH COMTRACT
WITHOUT FURTHER ORDER . )

THE TERMS AND CONDITIONS CONTAINED IN {TMIS COMTRACT
SHALL SUPERSEDE ANY AND ALL SUBSEQUENT| TERMS AND
CONDITIONS ICH MAY PEAR ON ANY ATTACHED PRINTED

.............................................

/4 "9 3550330 "4 /15/ 200/
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ING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR'




Sﬁat@ of Wast Virginia

Purchasing Divislon

Department of Administration

2019 Washington Street East
Post Office Box 506130
Charleston, WY 253650130

Request for rz
Quotation

204 -558=2402
REG COPY
TYPE TQME/&%fRE s HE DIVISION OF HIGHWAYS
| e ‘%2”2 cij I-T77/WY 47
3@0] -):;l MILL RUN ROAD
D é;[ PARKERSBURG, WV
Pal mO(‘f, M 3‘3“ 26101

@3/3@/2@11

BID OPENING DATE:

N .ak"e
213 30PH é)

JAGREEMENTS 0

.WMST ACCEPT

" AGENCY AS A

OR MATL
ELECTRONIC MEDIUNK

REY. 05/26/2009

PURCHASING CARD
CURRENTLY UT
IS ISSUER TH

A
TLIZE
ROUGH
THE §
CARD FOR PAYMENT

CONDI

EXHIBIT @&

LOCAL GOVERNMENT
IN¥ THE BID WIS RE
ND CONDITIONS OF

TO POLITICAL] SUBD
WERGBINIA., IF THE
PRICES,
POLITICAL SUBDIVI
CLEARLY INDICATE
SHALL NOT PREJUDZI
MANNER .

REYV. 3/88

&?KGNED BXD

7

DOCYUMENTS SUEH AY PRIC

NID OTHER LOCAL GUVERNMENT BODIES, THE

TERHS, AND CON

LISTS, ORDER F
NTENANCE AGREEMENTS,
SUCH] AS CD-ROM.

THE STATE
ESA PURCHASING €
NK. THE SUCCESS
0F WEST VIRGINIA
. ORDERS PLACED
0F AWARD .

S A Y
A BA
TATE
OF AL
TION

F@EPTANCES

BODIE
FUSAL
THE

S 3 UNLESS THE
TO EXTEND THE P
BID TO COUNTY,

IVISTONS OF THE STATE
YENDOR DOES NOT WISH-
ITIONS
STONS! OF THE
SUCH REFUSAL
CE THEE AWARD

STATE ,
IN HIS B
OF THIS

Ice

UBMITTED TO:

ORMS ,

BY ANY STATE

VENDOR INDICATES
RICES,

OF THE B{ID TO ALL
THE VENDOR MUST

CONTRACT IN ANY

SALES
INCLUDING ANY

OF HWEST VIRGINIA

ARD PROGRAM WHICH
FUL VENDOR

VYISA PURCHASING

TERMS ,;
HOOL , MUNICIPAL
BID SHALL EXTEND
OF WEST

TO EXTEND THE

ID. SUCH REFUSAL

%/)85 20//

TITLE lz ]

WHEN RESPONDING TO RFQ, INSEF

ADDRESS CHANGES }sd BE HOTED Al ABOVE

NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR




State of Waest Virginia
Departiment of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130

e Charleston, WY 253050130

RF@ COPY
TYPE

(=}

Bbol

723;:/5ﬁ717wo127 W

&ME/A@D ES HERE

T

DR120b

Request for g
Quotation

D0 %=

568 =2602

I-7

PAR

T/HY 47

MILL RUN ROAD
KERSBURG,
26101

Wy

DIVISION OF HIGHWAYS

05/30/201 4

BID GPENING DATE;

2019

BUYER g

TO CONTAC

PURCHAS

DEPARTMF
T
BUILDTN

THE BID SHOU
THE ENVELOPE

EEALED BID

FF@ ND . 2
BID OPEMING
BID OPENING

PLEASE PROVI

> 40

CONTACT PERSD
====D=§_g;.=.=.g=

F ADM
NE DIVIST
G 15

WASHINGTON S

CHARLESTON, WV 2

LD CONTAIN
GR THE BI

DATE 3 05

TIME s 13

DE A
Yol RE

FAX N
GARDI

KﬂLEASE
<

h e e om o

SHIERI SLONE -. FILE

O3L1C3465

INESTRATICN
DN

TREET, EAST
53050130

THIS INFORMATIO
D MAY NCT BE CON

/0672011

30 PH

MBER IM CASE IT
G YOUR BIDs

PRIN @LEARLVBS

Ez%%é7 ¢

ON THE FACE
SIDERED ¢

33

1§ NECESSARY

o= o= o e v 3 o e oo = e =

aF

Mm§9664f>¢;ka‘/

ADDRESS CHANGES 70 BE oTED ABOVE

“WHEN RESEONDING 10 RFQ, INSERT NAME AND ADDRESS (N SPACE ABOVE LABELED VENDOR




TYPE

200

Bal+

State of West Virginia Request for
Depariment of Administratlon  Quotation

Purchasing Divislon

2012 Washington Strest Sast
Post Office Box 60130
Charleston, WV 25305-0130

RFQ COPY

abeard Ao %lJr 7

Fz?hce(
MO’(‘C“ md alaab

0311C395 ' z

DIVISTON OF HIGHWAYS

I-77/WY 47

MILL RUN ROAD

PARKERSBURG, WV
26101

23/30/2011

BID OPENING DAYE:

138 3¢ 3% 3¢

#i THIS| IS THE END OF RFQ

D311C56S5 wxmuns TOTAL s ﬂi?q?o 3. ‘/O

"E'-W iy 320 ["9/15/30/(

%ESPONDJNG 1O RF@ INSERT NAME AND

ADDRESS @H@N@@ﬁ@ BEACTED ABOVE

ADDRESS IN SPACE ABOVE LABELED 'VENDOR'



Specifications

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

1.0 DEFINITIONS

A,

B.
C.
. is entered into between the State of West Virginia and the Vendor to

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

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

The “Purchase Order” shall be deﬁne@ as the binding agreement that

provide the services as herein specified.

. “Mandatory Reguirements: The terms “must”, “will”; “shall”,

“minimum”; “maximum”, or “is/are reqguired” identify a mandatory

item or factor. Decisions regarding compliance with any mandatory
requiremernts shall be at the sole discretion of the State.

2.0  SCOPE OF WOREK

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

2.1  Technical Reguirements:
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 minirmum of 12
momnths. It shall be composed of laboratory approved mineral
aggregates and modified bituminous liguid 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 Bituminoug Material
The modified bituminous liquid cil blend must meet the followmg

reguirements:
ASTM D-1310 Flashpoint (TOC): 200°F (24° C) myimimuimn
ASTM D-2170 Kinematic Viscosity at 60° C (140° F):  300-400
ASTM D-95 Water: 0.2% maximuo
ASTM D-402 Distillate Test (Volume of original sample):

To 437° F (225° C) None

Te 500° F (260° C) 0-5%

To 600° F (315° Q) ' 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 Ibs) of mixed material.
0.4 Freight
2.4.1 ANl 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



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

2.5.2 Vendor to nctify District Three Storercom 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
Atitn: Beverly Myers

4.0 AWARID

Purchase order will be awarded complete and not split.

16



COST SHEET

11

. |Vtemm #

Est Quantity Description®

Unit Cost | Amount

2646

QPR Permanent Pavement Repalr Material - or equal
High Performance pavement Patching Material for
Repairs - Bags

* "Or Equal” merchandise-vendor must provide complete
manufacturer's literature demonstrating adherence to the
mandatory requirements contained herain.

#.90 ﬁ;q 303.4¢

B g BonDd =X éQ.ceY\
- (ao\b %CL 5
- Meet= S(Jec:vC« c:a‘\r\ons

Total Amount

#70.903.40




Designation: 02170/D2170M - 10

Deslgnation: 319/64 (89}

Standard Test Method for

12

Kinematic Viscoslty of Asphalts (Bltumens)

This standerd 15 issued under the fixed deslignation D2170/D2170M; the numbez iImmediately following the designation indicates the
yaar of originat adoption or, in the case of vevision, the year of last revision, A number in parentheses Indicates the year of Jast
reapproval. A superscript epsilon () indicates an editorial change since tie last revision or reapproval,

This standard hes been approved jor use by agoncies of the Depariment of Defense.

1. Scope

1.1 This test method covers procedures for the determina-
tion of kinematic viscosity of liquid asphalts (bituimens), road
oils and distillation residues of liquid asphalis (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 [cSi].

1.2 Results of this test meihod can be wsed to caleulaie
viscosily when the density of the test material at the test
temperature is known or can be detexmined. See Amex Al for
the method of calenlation.

Nove 1—This test method is suitable for vse at other temperaiures and
at lower kinematic viscosities, but the precision is besed on determinations
on liguid asphalts and road oils at 60°C [140°F] and on asphali cements
at 135°C [275°F] only in ihe viscosity rangs from 30 to 6000 min*s [cSf].

1.3 Warning—Mercury has been designated by United
States Environmenial Protection Agency (BPA) and many state
agencies 8s a hazardous material that can cause central negvous
system, kidney and liver damage. Mercury, or its vapor, may be
hazacdous to health and corcosive to materials. Caution showld
be taken when handling mercwry and woercury coniaiming
prodicis. See the applicable product Material Safety Data
Sheet (MSDS) for details and EPA’s website—hiip://
www.epa.gov/mercury/fag.him—for additional informaiion.
Users should be aware that seling mercury, mercury contain-
ing producis, or both, in your state may be probibited by state
law.

1.4 The values stated in either ST units or inch-pound units
are 10 be vegarded separately as standacd. The values stated in
each sysiem may noi be exact efuivalenis; therefore, each
sysiemn shall be wsed independenily of the other. Combining
values from the two sysiems may result in non-cenformance
with the standaxd,

' This test method Is undor the jurisdiciion of ASTM Commitiee D04 on Road
and Paving Materials and is ¢the direct responsibility of Subcommities D04.44 on
Rheotogical Tests. In the IP this test method is under the jurisdiction of the
Standavdization Commiitee.

Cuerent edition approved June 1, 2010. Published August 2010. Originally
approved in 1963, Last previous edition spproved in 2007 as D2170 - 07. DOL:
10.1520/D2170-10.

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

2. Referenced Docwments

2.1 ASTM Standards:®

CE10 Practice for Preparing Precision and Bias Statements
for Test Methods for Consiruction Maierials

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

D341 Practice for Viscosily-Temperature Charts for Liquid
Petrolenin Producis

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

D446 Specifications and Operating Instructions for Glass
Copillary Kinematic Viscomsters

D2162 Practice for Basic Calibration of Master Viscometers
and Viscosity Oil Stendards

D2493 Standazd Viscosity-Temperature Chari for Asphalts

E1 Specification for ASTM Liquid-in-Glass Thermometers

B77 Test Method for Inspection and Verification of Ther-
mometers '

3. Terminoiogy

3.1 Definitions:

3.1.1 densiy—ibe mass per wnii volwine of liguid. The SI
unit of density is 1 kg/m>, The cgs unit of density is 1 glem®.

3.1.2 kinematic viscosity—ihe retio of the viscosity to the
density of a liguid. It is a measure of the resistance to fiow of
a liquid vnder gravity. The SI unit of k.mematnc viscosity is

m?/s; for practical use, a submultiple (mm?s) is more conve-
pient. The cgs unit of kinematic viscosity.is 1 cm™s and is

2 Ror roforenced ASTM stenderds, visit the ASTM website, wvw.asim.org, of
contact ASTM Customer Service at service@asinv.org. For Annual Book of ASTHM
Standards volume information, refer to the stondard’s Document Summary page an
the ASTM website,

Copydght © ASTM International, 100 Barr Herbor Drive, PO Box C700, Wast Conghohochen, PA 19428-2868, United States.
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called a sioke (symbol St). The centistoke (1 eSt = 10°2 80y is
1 mm?/s and is often used.

3.1.3 Newtonian liguid—a liguid in which ibe rate of shear
is proporiional to the shearing siress. The consiant ratio of the
shearing stress to the raie of shear is the viscosity of the Tiqquid.
If the ratio is not constant, the lignid is non-Newtonian.

3.1.4 viscosity—the ratio beiween the applied shear siress
and rate of shear is called the coefficient of vigcosity. This
coefficient is a measure of the resisiange to flow of a liquid. It
is commonly called the viscosity of the liquid. The cgs unii of
viscosity is 1 glem:s (1 dyne-slcmz) and is. called a poise (P).
The SI unit of viscosity is 1 Pa-s (1 N-s/in?) and is equivalent
wl0 R

4, Surnrmary of Test Method

4.1 The time is measured for a fixed volume of the liquid to
flow through the capillary of 2 calibrated glass capillary
viscomeier under an accusately reproducitle head and.af 2
closely contcolled temperature. The kinematic viscosity is then
calculated by multiplying the efflux time in seconds by the
viscometer calibration facior.

5, Significance amd Use

5.1 The kinematic viscosity characterizes flow behavior
The method is used to determine the consistency of bitumen as
one element in establishing the uniformity of shipments or
sources of supply. The specifications are usually al ternpera-
tures of 60 and 135°C.

6. Apparalus

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

6.1.1 Cannon-Fenske viscometer for opaque liguids,

6.1.2 Zeitfuchs cross-arm viscomeler,

6.1.3 Lantz-Zeitfiuchs viscomeser,

6.1.4 BS U-Tube medified reverse flow vistometer.
~ 6.1.5 Calibrated viscometers are available from comimercial
suppliers. Details regaiding calibration of viscometers are
given in Annex A3, '

6.2 Thermometers—Calibraied liquid-in-glass thermom-
eters of an accuracy after correction of 0,02°C [0.04°F] can be
used or any other thermometde device of equal accuracy.
ASTM Kinematic Viscosity Thermomeiers 47C and 47F con-
forming to Specification B1, and 1P 35C and 35F are suitable
for use at 60°C [140°F] and ASTM Kinematic Viscosity
Thermometers 110C and 110F are snitable for wse at 135°C
[275°F].

6.2.1 The specified thermometers are standardized at “total
immersion,” which means iromersion to the top of the liquid
column with the remainder of the stem and the expansion
chamber st the top of the thermomeier exposed o room
teaperatuze. The practice of completely submerging the ther-
mometer is not recommended. When thermomeiers axe com-
pletely submaerged, corrections for each individual thermom-
eter based on calibration under conditions of complete
submergence raust be detexmined and applied, If the thermom-
eter is completely submerged in the bath during use, the

Copyright ABTM Intarnationst
Providsd by 1HS undar tcanse vith ASTM
ain ennenduinlian ar natunrdsa nermidad without licenss fior HHE

. TABLE 1 Asceplabliity of Test Resuls for Kinematls Vissosiy

Norm 1—The valnes given in column 2 are the cosficients of variation
that have been found to be appropriate for the matesials and conditions of
test described in column 1. The values given in columm 3 arc the limiis that
should not be exceeded by the difference between fhe resulis of two
properly conducted tests.

Cosfilcient of A?;igg?'a
0y
Matsrial and Typs indesx Vari::;r::‘ )( A/o of of Two Rasuils
{% of maan)*
Single-operatoy preolston:
Asphalt cements ai 135°C 0.64 1.8
[275°F)

Linuid sephalis at 60°C [140°F):

Batow 3000 mm/e [cS1) 0.53 1.5

3000 {o 8000 mm%/s [¢Si] 071 2.0

8000 mm?/s (081 and above 32 8.9
Multilaboraiory praclalom; -

Asphelt camenis at 195°C 3.4 8.8

275°F}

Liguid esphalts at §0°C [140°F): ’
balow 3000 mm?/s [o8H] 1.06 3.0
3000 to 6000 mm?/s [0Si® a1 8.0
ahove 8000 mm®/s [oS1)° 3.8 10.0

A These numbers rapresent, respeciivaly, the {1s %) and (0928 %) lilis as
daagribed In Practice CB70.
& Basad on lass than 30 degress of freadom.

pressure of the gas in the expansion chamber will be higher or
lower than during standardization, and may cavse high or low
readings on the thermometer. Thermometic devices for this
test raethod mwst be standardized at least every 6 months.

622 Ti is essential that lguid-in-glass thermometers be
colibrated periodicelly using the technique given in Test
Method K77 (see Appendix X1).

6.3 Baik—A bath suitable for immexsion of the viscometer
50 that the liguid reservois or the top of the capillary, whichever
is uppermost, is at least 20 mam below the upper bath level, and
with provisions for visibility of the viscometer and the thei-
momesex. Ficm suepports for the viscometer shall be provided,
oi the viscometer may be an integral part of the bath. The
efficiency of the stitring and the balance between heat losses
and heat input must be such that the temperature of the bath
medium does not vary by meore them £0.03°C [£0.05°F] over
the length of the viscometes, or from viscometer (o viscometer
in the variows bath positions at 66°C {140°F].

Mote Z—Distilted waisr is a suitable bath liguid for determinations at
60°C [140°F). USP White Oil with a flash polnt above 215°C [420°F] has
béen found suitable for deierminations at 135°C [275°F]. The flash poiut
is determined in accordence with Test Method D92, i

6.4 Timer—A siop watch ot oisier timing device graduated
in divisions of 0.1 s or less and accugate to within 0.05 % when ;
tested over intervals of not less tham 15 min. Timing devices for ;
this test method must be calibrated at least every 6 monibs,

6.4.1 Elecirical Timing Devices may be used only on elec-
wical circuits the fraquencies of which are controlled 10 aq |
accuracy of 0.05 % or better. §

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 erroks, particularly
over short timing intervals, when used to acivate electrical
timing devices.

West Virginia BOT Charlast

Locatlon /5365292004
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7. Preparation of Sample

7.1 To minimize loss of volatile constituenis and to obtain
reproducible results, proceed as follows:

7.1.1 Procedure for Liquid Asphalt (Bitwmen) and Road Cil:

71.1.1 Allow sealed samples, as received, to réach room
temperatue,

7.1.1.2 Open the sample container and mix the sample
thoroughly by stirring for 30 s taking caxe to avoid the
entrapinent of air. If fhe sample is too viscous for such stirring,
place the sample in the tighily sealed container in a bath or
oven maintained ai 63 = 3°C [145 = 5°F] vntil it becomes
sufficienily liquid for stixring.

7.1.1.3 Tmmediately charge the viscomeier, or, if the test is
10 be made at a later time, pour approximately 20 mL into one
or more clean, dry containers having a capacity of approxi-
maiely 30 ml and immediately seal with an sistight closure,

7.1.1.4 For materials with kinematic viscosities at 60°C
[140°F] above 800 mm®/s [cSt), heat the 20-mkL sample in the
scaled gontainer in an oven or bath maintained at 63 X 3°C
{145: *5°F} until it is sufficiently liquid for a convenient
transferfinto the viscometer. Such heating should not exceed 30
min,
7.1.2 Procedure for Asphalt Cement:

7.1.2{1 Heat the sample with care fo prevent local overheat-
ing unill it has become suficiently fluid to pour, accasionally
stirring ‘the sample to 2id heat (ransfer and to assure uniformity.

7.1.2.2 Teansfer a minimom of 20 mlL into a switable
container and heat to 135 * 5.5°C [275 = 10°F], stirring
occasionally to prevent local overheating and taking care to
avoid the enivapment of air.

8. Procedure

8.1 The specific deiails of operation vary somewhat for the
various types of viscometers. See the detailed descriptions of
viscometers in Annex A2 for instcuctions for using the type of
viscometer selecied. In all cases, however, follow the general
procedure described in 8.2 to 8.8.

8.2 Mainiain the bath at the test temperaiure 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 preater than 60 s and preheat to test temperature.

8.4 Charge the viscometer in the manmer dictaied by the -

design of the instrument, as prescribed in Annex AZ.

8.5 Allow the charged viscometer to remain in the bath long -

enough to reach the test temperature, ag prescribed in Annex
A2, :
8.6 Stari the flow of asphalt in the viscometer as prescribed
in Annex AZ. ‘

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

Copytight ASTM Interrational
Provided by IHS undet licehsa wilh ASTM

8.8 Upon completion of the fest, clean the viscometer
thoroughly by several rinsings with an appropriate solvent
completely miscible with the sample, followed by a completelty
volatile solvent. Dry the tube by passing a slow stream of
filtered dried air through the capillary for 2 min, or until the fasi
wrace of solvent is removed. Altematively, the viscometer may
be cleaned in a glase cleaning oven, al 2 temperature not o
exceed 500°C [932°F), followed by rinses with distilled or
deionized water, residue-free acetone, and filiered dry air.
Pexiodically, if deposits ate observed, clean the insteumnent with
a strong acid cleaning soluticn to remove otganic deposits,
tinse thoroughly with distilled water and residue-free aceione,
and dry with filiered dry aic. :

Note 3—The cleaning oven may bum off the glue that conmects the
viscometer be to the holdey.

8.8.1 Chromic acid cleaning solution may be prepared by
adding, with the usval precantions, 800 mi. of concentrated
sulphuric acid to a solution of 92 g of sodium dichromate in
458 mb of water. The use of similar commescially available
sulphuric acid cleaning solutions is acceptable. Noachromiuim-
containing, strongly oxidizing acid cleaning solutions may be
substituted so as to avoid the disposal problems of chromium-
coniaining sclutions. _

8.8.2 Use of alkaline glass cleaning solutions may resuit in

- a change of viscometer calibration, and is not recommended.

%, Caleniation

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

Kinematic viecosity, mm*s {c8t) = Ct ()
where:
C = calibration constant of the viscometer, mm?/s*[cSt/s],
and
t = efflux time, 8.

MNots 4—Other ASTM publications on viscosity that may be u"sed in
conjunction with results determined in accordance with this test method
are Test Methods 445 and D341, Standard D2493, and Specifications
D446,

10. Report
~10.1 Always report the test tesperature with the result, for
example: ‘ ‘

Kinematic viscosity at 60°C = 75.6 mm®/s [cSt)
1. Preciston and Blas

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

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

€2)

12, Keywerds
12.1 asphalt; capillacy; kinematic; viscometer; viscosity

L
Nol for Rasele. 03/23/2011 13:08:08 MDT
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ANNEXES

(vlandatery Information)

AL CALCULATION OF VISCOSITY OF A NEWTONIAN LIQUID

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

Al2 Por paving grade asphalis, density at 135°C [275°F)
can be conveniently determined from specific gravity at
95/25°C [T7/77°F] by muliiplying by a factor of 0.934 glem®;
or from the specific gravity at 15.5/15.5°C [60/60°F] by
multiplying by a factor of 0.931 glom?, These factors are based
on an avesage coefficient of expansion for asphalt cement of

0.00061/°C [0.00034/°F]. -

A1.3 When the specific gravity of the asphalt is not known,
a saiisfactory determination of the viscosity at 135°C [275°F]
cen be obtained by multiplying the kinematic viscosity at
135°C [275°F) by an assumed density of 0.948 gfem’. This
density value is equivalent to a specific gravity of 1.015 at
25/25°C [17/77°F]. Tesis on a large nuinber of asphalis indicate
_that the error introduced by this assumed density will not
exceed *3 %.

A2, REVERSE-FLOW VISCOMETERS

AZ.1 Seope

A2.1.1 The reverse-flow viscometers for iransparent and
opaque liquids include the Cannon-Fenske Opaque,” Zeiifuchs
Cross-Arm,* BS/IP/RE, and Lantz-Zeitfuchs viscometers. Un-
like the modified Osiwald and suspended-level viscometers,
the sample of liguid flows into a tisning bulb not previously wet
by sample, thus aflowing the timing of liquids whose thin filns
are opaque. Reverse-flow viscometers are used for the mea-
surement of kinematic viscosities of opaque and transparent
liquids wp to 100 000 mm®s [cSt].

AZ.Z Apparatas

A2.2.1 For the reverse-flow viscometers, detailed drawings
of the size designetions, approximate constants, kinematic
viscosity range, capillaty diameter, and bulb volumes for each
viscometer ate shown in Figs. A2.1-A24. The kinematic
 viscosity range is based on a 60-s minimum flow-time in this
method; the same viscometess are also described in Specifica-
tions D446 with a different viscosity range based on a 2008
rinimum flow-time as prescribed in Test Method D445. The
lengihs of the upper tubes K, L, M and N in Figs. A21-A24
may be increased (or decreased) to conform to the imroersion
requireragnis of 6.3.

A23 @ﬁgmﬁﬁmg nstruetions

A23.1: A standard operating procedure js contained in
Section 7, Additional operating instructions for the reverse-
fiow vischmeters are ouilined in A2.3.2-A2.3.8 with enaphasis
on procc(ﬁ‘ures thet are specificto a particular instrument or this
group of instrurnents. ‘

A2.32 Select a clean, dry viscometer that will give a flow
time greafer than 60 s,

3 Cannon, M, R., and Fenske, M: R., “Viscosity Measurement-—Opagque Lig-
uids," Indusirial and Engineering Chewistry, Anaiytical Edion, Vol 13, 1941, p.
2910.

4 Zpitfuchs, E. H., “Kinematic Viscometer for Opaque and Very Viscous
Ligquids," Oil and Gas Journal, Yol 44, No, 36, 1946, p. 98.

Copyight ASTM Internslone)
Provided by 1H8 undar license wih ASTH

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

A2.3.3.1 To charge the Cannon-Fenske Opaque viscometer,
invert the viscometer and apply suciion fo the tube L, immers-
ing tbe N in the lignid sample. Draw liquid throngh wbe N,
filling bulb D to fill mark G. Wipe excess sample off tube IV and
invert the viscometer o its normal position. Mount the vis-
cometer in the constani-temperaiure bath, keeping twbe L
vertical. When the sample travels though capillary & and fills
bulb A approximately half full, acrest its flow by placing &
stopper in the tube L.

£2.3.3.2 Mount the Zeitfuchs Cross-Arm viscometer in the
constent-temperature bath, keeping tobe N vertical. Introduce
samnple through tube N teking care not to wet the sides of tube
N, into-the cross-axm D until the leading edge stands within 0.5
i of fill matk G on the siphon tube. '

Nowe AZ.1-—The volume of the tesi specimen is dependent on the

tocation of the fill mark G. When the flow time of the lower meniscus is

" being measured between timing marks & and F, the upper meniscus shall

bs in the horizonial cross-arm I3, thus making the location of fill mark &
critical.

A2.33.3 Mouni the Lantz-Zeitfuchs viscomeier in the
constani-temperainre bath keeping twbe N vertical. Introduce
sufficient sample through twbe N to completely fill bulb D,
overflowing slightly inio ovesflow bulb K. If the sample is
poured at a temperatuce above test temperature, wait 15 min for
ihe sample in the viscometer to aitain bath temperatuire and add
more sample to overfiow slighily into bulb X. This 15-min
poriod 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-
temperature bath keeping twbe L vertical. Four sample through
tube N to & point just above filling mark G; allow the sample
1o flow freely through capillary R, taking care that the liquid
column remains unbroken, until the lower meniscus is about 5

" {lcanssWas? Virginia DOT Charteston Lotallon /6985892009
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7.
R L =13
= N = B
1
D - 30
8
265

R

§

F

E

5
Mots 1—aAll dimensions ore in millimetres.
Bimenatons and Kinematls Yissoslly Ranges
Inside Diematar of
Slza No. Anprogimets Con- Kinematle Viscosity ‘"?i'.ﬁ‘; 3D lzm:::‘r of Tubs Meond G Yoluing Buths A, G, Vol;m;fu!b
’ stani, mm?s [cS/s} Renge, mms [oS] ( o ;/) Tubss £, Fandf,  and J, ml (5 %) ( o5 %)
. e mm (£5 %) e

200 LA §1io 100 1.02 3.2 2.1 1
300 0.25 158 to 250 1.26 3.4 ) 2.4 i
350 05 30 to 500 148 34 24 1
400 1.2 72 to 1260 1.88 34 24 : i
450 25 160 10 2500 220 3.7 21 )|
500 . ] 400 to 8000 310 4.0 2.1 11
800 20 1200 t0 20 000 4.00 47 2.1 i3

FIG. A2.1 Cannon-Fenske Opacue Viscomster for Opague and Transparent Liguids

mm below ihe filling mack & and then arvest its flow by closing
the timing tube with a eork or xubber stopper in tube L. Add
more liguid if necessary to bring the upper meniscus slightly
above mark G. After allowing the sample to atfain bath
temperature (see A2.3.4) and any air bubbles to rise to the
surface, gently loosen the stopper allowing the sample to flow
to the lower filling mack K and again acrest flow. Remove the
excess sample above filling mark G by inserting the special
pipet until its cork rests on top of tube N; apply gentle suction
until aix is drawn through. The upper meniscus shall coincide
with mark G.

Copyrighl ASTM International
Provided by HS under licanse wilh ASTM
$5n cmarndiinilnn ar nabindidnn rariitad vithoa teansa from IHS

AZ34 Allow the viscomeier io remain in the constant-
temperature bath a sufficient time to ensure that the sample
reaches termperature equilibrivm (10 mwin minimum, 30 min
maximnm).

£2.3.5 Por the Cannon-Penske Opague and BS/IP/RE vis-
cometers, remove the stopper in tubes N and L, respeciively,
and allow the sample to flow by gravity. For the Zeitfuchs
Cross-Arm viscometer, apply slight vacuum to twbe MM (or
pressure to tube N) to cause the meniscus to move over the
siphon tube and about 30 mm below the level of tube D in

1
" Licenesa=Wast Virginia DOT Chadaston Location /6635902001
ot tor Ftezale, 03/23/2041 13:08:08 MOT
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4]
< M- 8
95
< N o 16
25 J) i= <& G
: b VISCOMETER MUSY FIT
1 THROUGH RECTANGUL AR
305 HOLE 23 x 4B MM
@ R
150
1
F el '
35 i
£
3] [ S -
SIZES 1| = 7 SIZES & — 10
Motz 1-—All dimensions are in millimetxes.
Bimenslens and Kinemetle Viseosity Ranges
Size Apprcmlmzalg2 Con- Kingmatlo Viscoshy Insﬁiggmrﬁ::r of Lengihnt:lfnTuba R, Lower Bulb Voluma, Ho’:::::ﬁ;ﬁf Oi-
2 s o, E)
stant, mm?/s?fcSt/s) fange, mm?s [c51) (+2 %) (£2 %) ik, (5 %) (25 %)
4 0.i0 8 to 100 0.84 210 03 a.p
5 0.3 18 {0 300 0.84 2i0 03 39
8 1.0 80 {0 1000 1.95 210 0.3 4.3
7 30 180 to 3000 1.42 210 03 4.3
8 0.0 600 to 10 000 7.83 165 0,25 4.3
2] 300 1800 to 30 000 2.52 168 0.25 4,3
10 100.0 . 6000 to 100 €000 3.08 185 0.25 4.3

FG. A2.2 Zelfuchs Cross-Arm Vissemslar for Transparent and Opague Liguids

capillary R; gravity flow is thus initiated, For the Lantz-
Zeitfachs viscomeier, apply slight vacuum to tube M (ox
pressure to tube N with tube X closed) until the lower meniscus
is opposite the lower timing mark E; allow the sample to flow
by gravity.

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

Capyilghl ASTM Intemational
Provided by 18 under licensa with ASTM

Hhad withrail lisanea fram B4R

A2.3.7 Caloulate the viscosity as presctibed in Section 9 of
this method.

A23.8 Clean the viscometer as presctibed in 8.8 of this
method.

1t
L wost Vitginta DOY Charlesten Locatlon 15086802001
Net for Reaste, 0312312011 $3:08:08 MDY
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20

S10E ELEVATION

FRONT ELEVATION

Nome 1—All dimensions are in millimetres.

Dimenslons and Kinematie Vissoslty Ranges

18

Size Mo Agprorimate Con- Kinamaile Viscosity Insida Dlamatar of Tubs Length of Tuds A, Volume, Bulb C, mi.

" stent, mm?/e?[cSis] Range, mm?/s (cSY) A, mm (=2 %) mm {=2 %} (=5 %)
8 0.3 18 to 300 1.66 480 a7
8 1.0 €0 o 1000 226 490 27 |
7 -30 180 to 3600 3.00 490 27 i
8 10.0 600 to 10 000 4,10 420 2.7 :
2 30,0 , 1800 {0 30 000 65.20 420 27 i

10 00,0 6000 o 100 000 5.20 480 085

EiB. A2.3 Lantz-Zeltfuehs Type Beverse Flow Viscometer for Opague Llgulds

Copydght ASTM Intamational .
Providad by IHS undar icensa with ASTM 1]
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(A Ja—— capaciTy 1 ML

SIZES T TO @
ONLY

SPECIAL PIPET

Note 1—aAl dimensions are in millimetres.

SUITABLE MATERfAL
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Dimenslons and Kinametls Yiscosky mhg@s

19

Approximate .

Inslde Diametar of

Volume

Kinematic Viscosity Length of Tube R, Inside Diameter at £, £
Siza No. mﬁ%?:é;’g;,s] Rangs, mm?'s [c51) T“?;fgk';‘m mm (22 %) and G, mm (2 %) B‘:‘;_E 50,3,0')"!“
4 (A 8o 100 1.26 ies 3010233 4.0
5 0.3 (180 300 1.64 85 801033 4.0
<] 1.0 @0 to Joon 2.24 185 3.0103.3 4.0
7 3.0 180 to 3000 2.93 185 3310386 4.0
8 10 600 to 10 000 4.00 186 44048 490
) 30 1800 to 80 Q00 55 185 60to 87 4.0
10 100 8000 to 100 €00 770 210 770 4,0
ii ann 18 000 t0 500 GO0 10.00 210 10.00 4.0

FI6. A2.4 BSAPIAF U-Tuks Reverse Flow Vissomelar for Opagus Ligulids

Copytighl ASTeA Internzlionel
Providad by IHS undar lleansa wilh ASTM
N ranendiietinn o hatworing parified without ticense from IHS

A3, CALIBRATION OF VISCOMETERS
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TABLE A3.7 WViscosity O Slanderds

Viscosity Oil Approximate Kinsmaile
Standards Viscosity, mm®/s [cSi)
Conformaing AL 40°C AVI00°C
to ASTM 3 At 50°C [122°) i
Standards [104°F] CO2ZF gz
560 . 54 35 7.5
S8 200 i80 110 20
8§ 600 620 310 50
§ 2000 1600 a00 72
$ 8000 6700 5200 240
8 30 000 23 000 1 000 G630
A3l Scope

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

A32 Refferemce Materials

A3.2.1 Viscosity Oil Standards conforming to ASTM vis-
cosity oil standards® having the approximate kinematic viscosi-
ties shown in Table A3.1, Certified kinematic viscosity values
established ave supplied with each sumple.

A3.3 Caltbration

A3.3.1 Calibration of Rowtine Viscometer by Means of
Liguid Viscosity Standards—Select from Table 1 a liquid
standard having a minimum efflux time of 200 s at ihe
calibration temperature (preferably 37.8°C [1C0°F]). Deter-
mine the efflux time to the nearest 0.1 s by the procedure
described in Section 8, and calculate the viscometer constant,
C, as follows:

C=w (A3.1}

where: ’ S
v = viscosity for the standard liquid, mm®s [cSt] and
t = efflux tims, s. :

A3.3.2 The viscometer constant is independent of terpera-
ture for the Zeitfuchs Cross-Arm, Lantz-Zeitfuchs and BS/
IP/RIF U-Tube viscometers.

A3.3.3 The Cannon-Fenske Opaque viscometer has a fixed
volume of sample charged 2t the fill temperature. If the test
temperature differs from the fill temperature, the viscometer
constant is calculated as follows: .

: Viscometer constant, €, = C, [1 + F(T, — Tp] (A3.2)
wheré: .
C, ¢ = viscometer constant when filled and iested
i a1 the same ternperature, '
T = tempearature,

$The viscosity ofl standards are aveilable in L-pt containers from Cannon
Instroment Co. 2139 High Tech Roud, State College, Pa. 16803, Additionally the
Cannon Instrument Co, has available viscosity standards N600, N2000, and V00O,
which have approximate kinematic viscosities at 60°C [140°F] of 160 wm?/s [¢5t],
440 mm®s [cSt), and 1600 min®s [cSt), respectively; siundards NG00 and N2000
have approximate kinematic viscosities ai 135°C [275°F] of 12 and 26 min*{cSi]
respectively.
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F = temperaiure dependence facior (see
A33.4), and
t, fsubscripts = values at the teat temperature and at the fill

temperature, respectively,
A33.4 Calculate the temperature dependence consiant by
means of the following equation:

Factor, F = 4aVind*h = [4V (p; — p)Wwd*hp (T, ~ 1))
: (A3.3)

where: ‘
v volume of charge, cmt’,

average diameter, cm, of the meniscus in
ihe upper reservoir,

average driviag head, cm,

coefficient of thermal expansion of the test
samplie beiween the fill temperaivre and
the {est temperature,

density, g/om®, and

t, f subscripis as defined in A3.3.3.

A3.3.5 I the viscoineter is used at & location other thao the
calibrating laboratory, the C constant should be corrected for
the difference in the accelerstion of gravity, g, at the iwo
locations as follows:

[}

d
h
o

it

G, =(gafe) X € (A34)
where _ _
C, = the calibration constant in the testing laboratory,
C; = the calibration constant in the calibrating laboratory,
g, = the acceleration of gravity af the testing laboratory,

: and
g = the acceleration of gravity at the calibrating labora-
fory.

Certificaies for viscometers should state the value of g af the
location of the calibrating laboratory. Failure to correct for
gravity can result in crvors of 0.2 %.

A33.6 Calibration of Routine Viscometer by Means of
Siondard Viscometer—Select any petroleum oil having an
effiux time of at least 200 s. Select also a standard viscometer
of known C comsiani, This viscomeler may be a master
viscometer which has been calibrated by the “step-up” proce-
dure using viscometers of successively laxger diametors start-
ing with distitled water at the basic viscosity standard (see Test
Method 12162) or a routine viscometer of the same type that
has been cafibrated by comparison with a master viscometer,
Calibrated viscometers are available from a nvmber of com-
mexcial suppliers.

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

£3.3.6.2 Caleulaie the C constant as follows:

Cy = (1 X Gty (A3.5)
where:
C; = C consiant of routine viscometer,
f; = efflux time to nearest 0.1 s in routine viscometer,
C, = C constant of standasd viscometer, and
i, = efflux time to nearest 0.1 s in standard viscometer.
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APPENDIX

(Nonmandatory Informstion)

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

X1.1 To achieve an accuracy of +0.02°C [+0.04°F] for
calibrated liquid-in-glass kinematic viscosity thermometexs, it
is required that a check at the ice point be made and the
corrections aliered for the change seen in the ice point. It is
recommended that the interval of checking be every six
months; for 3 new thermometer, check monthly for the first six
months.

X1.2 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 sre given specifically for the mercury-in-glass
kinematic viscosity thermometers and may not apply to other
thermometers.

¥1.2.1 The ice point reeding of liquid-in-glass kinematic
viscosity thermometers shall be taken within 60 miin afier being
at the test temperature for not Jess than 3 min. The ice point
reading shall be expressed to the neasest 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-
tions. Rinse the ice with distilled water and shave or crush into
small pieces, avoiding direci contact with the hands or any
chemically unclean objects. Fill the Dewar vessel with the
crushed ice and 20d sufficient distilled and preferably pre-
cooled water to form a slush, but not enough to float the ice. As
the ice melts, drain off some of the water and add more crushed
jce. Unsert the thermometer packing the ice gently about the
stem, to a depth approximately one scale division below the
0°C [32°F) gradvation. It may be necessary (o repack the ice
around the thermometer because of meliing.

¥1.2.3 After at least 3 min have elapsed, tap the stem
gently, and obscrve the reading. Successive readings taken at
least 1 min apact should agree within one tenth of a division.

X1.2.4 Record ihe 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 calibration,
readings at all other temperstures will be comespondingly
increased or decreased.

X1.2.5 The ice point procedure given in X1.1-X1.24 is
used for the recalibration of liguid-in-glass kinematic viscosity
thermometers, and a complete new calibration of the thermom-
eter is not necessary in order to meet the accuracy ascribed to
this design thermoimeter.

X1.3

avoid the separation of the fquid columi.

%14 Y is recommended that these kimematic viscosity
thermometers be read to the nearesi 5 of a division using 1
appropriate magnification. Since these thermometers are typi- ¢

cally in a kinematic viscosity bath (which has vision throngh
the front), the thermometer is read by lowering the thermom-
eter such that the top of the liquid coluimn is 3 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
lid of the constant temperaiure bath, If the expansion chamber
is at elevated or lowered temperatures from ambient empera-
tures, a significant error can occur. This exror can be as much
as one or two thermometer divisions, A reading glass such as
used for reading books may be useful to ensure reading the
scale 1o ¥ of a division. '
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Deslgnation: Manual of Petroleunt Measurement Standards (MPMS), Chapter 10.8

Water In Petroleum Products and Bliuminous Meatertals by

Distillation®

This siandatd is issued under the fixed designation D9S; the number immediately following the designation indicates the ysar of original
adoption or, in the case of roviston, ihe year of Jast revision. A number in pareniheses indlcates the year of last reapproval, A supesscripi
epsilon (g) indlcates an editorial change since the last vevision or veapproval.

This standurd hus been approved for use by agencies of the Departnent of Defense,

1. Seope

1.1 This test method covers the defermination of water in
the range from G to 25 % volume in petrolenm producis, tars,
and other bituminous materials by the distitlation method.

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

1.2 The specific products considered duxing the develop-

“ment of this test method are listed in Table 1, For bituminous

emulsions refer to Test Method D244, For crude oils, refer to
Test Method D4006 (API MPHMS Chapier 10.2).

Nors 2-—With some types of oil, saiisfactory results inay be obtained
from Test Method D1795 (API MPMS Chapter 10.6).

1.3 The values stated in ST units are fo be regarded gs the
standard. The values in pasentheses are for information only.

1.4 This siandard does ot purpori to address all of the
safety concerns, if any, associated with s use. I is the
responsibility of the user of this standard to establish appro-
priate safeiy and healsh proctices and determine the applica-
bility of regulatory limitations prior vo use. For specific hazard
statements, see Section 6.

2. Referenced Documents

2.1 ASTM Standards:*
D244 Test Methods and Practices for Bmulsified Asphalis

' This test method is under the jurisdicdion of ASTM Commities D02 on
Petrolewn Products and Lubricants and the APX Commities on Petroleum Meosure-
meni, and is the direct responsibility of Subcomimittes D02.02.01 the joint
ASTM-API Commitiee on Temperature Datermination.

Cutrent edition approved May 1, 2010, Published May 2010. Originaliy
approved in 1921, Last previous edition approved in 2005 as D95-05, DOL:
10.1520/D00695-05R 10,

? Por referenced ASTM standards, visit the ASTM website, www.asim.org, or
contact ASTM Custosmer Service at service@astm.oig. For Annual Book of ASTM
Standards volume information, refer to the standsrd's Document Sumimeary page on
the ASTM website.

D1796 Test Method for Water and Sediment in Fuel Ojis by
the Centeifuge Method (Laboratory Procedurs)

D400% Test Method for Water in Crude Oil by Distiflation

D4057 Practice for Mannal Sampling of Petroleum and
Peteolenm Produocts

D4177 Practice for Automatic Sampling of Petrolevin and
Peivolowin Products

D5854 Practice for Mixing and Handling of Liguid Samples
of Petrolewm and Petroleumn Products

B123 Specification for Apparatus for Determination of Wa-

ter by Distillation

2.2 API Standards:?

MPMS Chapier 8.1 Manual Sampling of Petcolenm and
Peivoleum Producis (ASTM Practice D4057)

MPMS Chapier 8.2 Automatic Samopling of Peiroleum and
Petrolevm Products (ASTM Practice D4177)

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

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

MPMS Chapter 10.6 Test Method for Water and Sediment in
Puel Oils by the Centrifoge Method (Laboratory Proce-
duxe) (ASTM Test Method D1796)

3. Terminology

3.1 Definitions:

3.1.1 bituminous matevigl, n—in petrolewn technology, &
black or dark-colored very viscons liquid or semi-solid com-
posed principally of high molecular weight condensed aro-
matic, or naphthenic compounds, or both.

3 published as Menual of Petroleumn Measurement Standasds. Aveilable from
Americon Petroleum Insiitute (APD), 1220 L. St., NW, Washington, DC 20005-4070,
http:l/www.api.org..
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4. Summary of Test Method

4.1 The material to be tested is heated under reflux with a
water-iminiscible solvent, which co-distills with the water in
the sample. Condensed sofvent and waier are continvously
separated in a irap, the water setiling in the graduaied section
of the trap and the solvent returning io the still.

5, Sigmificamce amd Use

5.1 AJknowledge of the water content of petrolenm products
is impoxtant in the refining, purchase, sale, and transfer of
products.

5.2 The amount of water as detsrinined by this test method
(to the nearest 0.05 or 0.1 volume %, depending on the txap
size used) may be vsed to comrect the volume jnvolved in the
custody transfer of petrolewm products and bituminous mate-
rials.

5.3 The allowable amowmnt of water may be specified in
coniracts.

@ Solvent-Carrier Liguid

6.1 A solveni-carrier liguid appropriate o the material being
. tested (see Table 1) shall be wsed.

6.1.1 Aromaiic Sclveni—The following atomaiic solvents
are acceptable:

6.1.1.1 Mdustrial Grade Xylene—(Warning—Flammable.
Vapor harmnfol.)

6.1.1.2 Ablend of 20 veluime % indusizial grade toluene and
80 volume % indusicial grade xylene. (Warning—Plammable,
Vapor harmful,)

6.1.1.3 Petrolewm Naphiha or Coal Tar Naphiha, free of
water, yielding aot more than 5% distillates at 125°C (257°F)
and not less than 20% at 160°C (320°F) and with a relaiive
density (specific gravity) not lower than 0.8545 at 15.56/
15.56°C (@0/60°F), (Warning—-Extremely flammable. Harm-
ful if inhaled. Vapors may cause fire.)

6.1.2 Petroleum Dissillate Solveni—A petrolenm distillate
solvent, 3% boiling beiween 90 and 100°C (194 and 212°F)
and 90% distilling below 210°C (410°FF), shall be used. Percent
may be determined by mass or by volume. (Warning—
Flammable, Yapor harmful.)

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

6.1.3.1 Petrelewm Spirit, with a boiling range from 100 to
120°C (212 w0 248°F). (Warning—Flammable. Vapor harm-
ful.) ' o

6.1.3.2 Iso-ociane, of 95% puxity or better. (Warning—
Extremely fiammable, Harmful if inhaled. Vapors may cavse
fire.)

TABLE 1 Type of Solvent-Cerder Liguld Varsus Materlal to Be
Tested

Type of Solvent-Carrisr Liguid

Materlal to bs Tested

Aromaiic asphalt, tar, cos) tar, water gas tar, road
tar, cut-back bilumln, llguld asphall, tar
acld

Patroleum disilllate road off, fuel oll, lubrleating all, patrofaum
sulfonates

Votatlle splrits lubricating groase
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6.2 Solvent Blank—The water content of the solvent shall
be determined by distilling an equivalent amouni of the same
solvent used for the test sample in the distillation apparatus and
testing as outlined in Section 10. The blank shall be defermined
{0 the nearest scale division and vsed to correct the volume of
water in the trap in Section 11,

7. Apperatus

7.1 General—The apparatus comprises a glass or metal
still, a heater, a reflux condenser, and a graduaied glass trap.
The siill, trap, and condenser may be connected by any svitable
inethod that produces a leakproof joint, Preferred connections
are ground joints for glass and O-rings for metal io glass.
Typical assemblies are illusirated in Fig. 1, Fig. 2, and Fig. 3.
The siills and traps should be chosen to cover the range of
materials and water contents expecied. On sssembly, care shall
be taken to prevent the joints frora freszing or sticking. Always
apply a very thin film of stopcock grease to prevemi the
glassware joints from seizing.

7.2 Still—A glass or meial vessel with a short neck and
suitable joint for accormmodating the refiux tube of the twap
shall be wsed. Vessels of 500, 1000, and 2000-mi nominal
capacity have proved satisfactory.

7.3 Heater—A suiteble gas burner or eleciric heater may be
used with the glass siill. A gas ring burner with poris on the
inside circomference shall be used with the metal still. The gas
ring burner shall be of such dimensicns that it may be moved
up and down the vessel when testing raterials that are likely to
foam or solidify in the stilk -

74 Glassware—Dimensions and descriptions of typical
glassware for use in this iesi method are provided in Specifi-
cajion B123.

Nowa 3—Instead of siandardizing on a particular apparatus specifica-
tion wilh respect to dimensions and style, a given apparaius will be
deemed satisfactory when aconrate resulis are abiained by the standard
addition technique described in Section 9.
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8. Sampling

8.1 Sampling is defined as all steps reguired to obtain an
aliquot of the conients of any pipe, tank, or other system and to
place the sample into the laboratory fest container. Only
represeniative. samples obtained as specified in Practices
DA057 (APL MPMS Chapier 8.1) and D4177 (APY MPMS
Chapter 8.2) shall be vsed 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 rap (uniess a irap with a
stopeock is used permitting excess water to be withdrawn into
a graduated cylinder)..

8.3 Practice D5854 (APY MPMS Chapter 8.3) contains
information on sampling and homogenization efficiency of
unknown mixers, This test method shouid not be followed
without sirict adherence to Practice 15854 (APL MPRMS
Chapter 8.3).

9, Verification

9.1 The accuracy of the gradvation marks on the trap shall
be cextified or verified, using only natiomal or international
standards, such as Mational Institute of Standaxds and Techuol-
ogy (NIST)* traceable equipment. Verification shall be with a
traceable 5 mil, Micro Burette or Micro Pipetie, readable to the
neavest 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 wp to the total volume of the trap) shall be
verified.

2.1.2 Instyles B and B as specified in Table 2, each major
subdivision (0.1 mL, 1.0 ml, 2.0 mi, 4,0 mL, and 5.0 mL in

% National Institate of Standards and Technology (NIST), 100 Burcau Dx., Stop
1070, Gaithersburg, MD 20899-1070, hiip://www.nist.gov.
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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 vexified prior io
ficst vse and at a regular frequency thereafier as follows.

9.2.1 Put 400 L of dry (0.02 % water maximum) xylene or __
the solvent to be utilized in the analysis of unknown samples
into the apparaius and test in accordance with Section 10,
When complete, discard the contenis of the irap and add the
volume of water as specified as first test in Table 3 direcily to
the disfillation 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 fask. The assembly of
the apparatus is satisfactory only if the irap readings are within
the tolerances specified in Table 3.

9.3 A reading oniside the permissivle limits suggesis a
malfunction resulting from vapor leaks, too rapid boiling,
inaccuracies in calibration of the irap, or ingress of exiraneous
moisture, Bliminate these factors before repeating the verifica-
tion,

16. Procedure

Norn 4--The precision of this test methed will be affected by water
droplets adhering to surfaces in the apparatos and therefore not setiling
into the water teap to be measored. To minimize the problem, all apparatus
must be cleaned chemically at least daily fo remove surface films and
debris, which hinder free drainage of water In the test apparatus. More
frequesst clesntng is recomamended if the natuve of saraples being mun
causes persistent contamination.

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

10.2 Measure ordinary liguid samples in a graduated cylin-
der of an appropriate size. Rinse the maierial adhering to the
cylinder with one 50-ml and two 25-mL portions of the |
solveni-carvier liquid (see Section 6 and Table 1). Drain the EE
cylinder thoroughly afier the sample wansfer and each rinsing.

10.3 Weigh solid or viscous materials direcily into the stifl
and add 100 mL of ihe selecied solveni-cairier liguid. In cases 32
of materzal with 2 low-water conient when large samnples must {
be used, a solvent-cafrier liquid volume in excsss of 100 m]L
may be necessary.

10.4 Glass beads or other boiling aids may be added, xf i
necessary, to reduce bomping,

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

10.6 Apply heat to the still, adjusting the rate of boiling so
that condensed distillate discharges from ihe condenser at the
rate of two to five drops per second. € the metal siill is used,
siart heating with the ving bugner aboui 76 mm (3 in.) above the
boitorn of the still and gradually lower the burner as the
distilation proceeds. Continuve distillation until no water is

' l.JansFWasl Vinginla DOT Chedeslon Location 15088992001
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© Descripiton
Smallast
Top of Bottom of Bottorn of Siza of Tra Scale Eror
h D fange Soale
Siyle Gf.a}t;l‘LtI’a:Bd Gr{i;_ﬂged Vapor Tubs il mL DW::‘I_ on, Ma:::’n"\.um.

A 87 Joint Conlcel ST Jolnt 0 0io 1.0 Q0.9 0.056
5 >1.0 t0 10.0 0.2 0.1
e ST Joint Conlogl 8T Joini 26 Gto 1.0 0.1 0.08
G ST Joint Conlea! Plain 25 >1.010 25 0.2 0.1
5] ST Joint Conloal Plaln 25 10%025 0.2 0.
24 ST Joint “Round 8T Jolnt & 010 6.0 0.1 0.05
5 0to 5.0 0.05 0.026
i 10 00 10.0 0. 0.1
E 5T Joint Round ST Jolnt 2 Ot0 2.0 0.05 0.025
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TABLE 3 Pernvssible Limils In Mililiires

Volume of Water  Perenlssible Limits for
Capacliy of Recslver at 20°C  -Addad to Flask at Recoverad Water at
20°C 20°C
Round trap
2 i® Test i 1 0.05
2 2 Test i9 1.9 * 0.05
§ {0.05 mL i Tast 1 i+ 005
subdivislons)
5 (0.05 mL 2" Yesi 45 4,5 = 0.05
subdivisions)
5 (0.1 mi. 1 Tost | ¥+ 0.9
subdivislons) :
5 (0.1 m. ond Test 4.5 45 0.1
subdivisions)
10 ¢ Tost "B 5= 0.9
i0 and Tasy 2 901
Conleal irep
i0 1% Tast 1 i+ 04
10 279 Tast 2] 902
26 18! Tast i2 12202
26 2™ Tast 24

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

10.7 When the evolution of water is complete, allow the trap
and contents fo cool to room temperature. Dislodge any drops
of water adhesing to the sides of the irap with a glass or
polytetrafluorcethylene (PIFE) rod or other suitable means and
ransfer them to the waser layer, Read the volume of the water
in the teap io the nesrest scale division,

10.8 A solvent blank shall be estabhshed as onflined in 6.2.

11, Calculation

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

11.1.1 Water, % (V/V) =

(Volume in water trap, mL) — (Water in solvent blank, ml.)
“Volume in test sample, i

100
D
11.1.2 Water, % (V/m) =

Copyright ASTM Intsrnationg]
Providad by IHS undar licansa wilh ASTAM .
Do raproduction of networiing parmitisd without licanse frorn 1H8

(Yolume of water in teap, L) — {Water in solvent blank, mL)
Woss of test sample, g

X 100
¢
12, Report

12.1 Report the resulis as the water content to the nearest
0.05% if the 2-mL receiver has been used and to the nearest
0.1% if the 10-mL or 25-mL receiver has been used and to the
neavest subdivision if a 5-mL receiver has been used with a
100-mL or 100-g sample.

13. Precision amd Bias

13,1 Precision—The criteria described in 13.1.1 and 13.1.2
should be used to judge the accepiability of resulis when vsing
the 10 or 25-mL traps, The precision when using the 2-inL trap
or a 5-ml teap has not been established.

MNows 5—Practice 6300 was not used in obtaining precision data. |

13.1.1 Repeatability-—The difference beiween successive:
st results, obtained by the same operator with the sama
apparatus under constant operating conditions on identical test
materal, wonld, in the long run, in the nonmal and correct.
operation of the test method, exceed the values in Table 4 m
only one case in twenty.

13.1.2 Reproducibility—The difference between iwo smgle
and mdepcndcm test resulis obtained by different opexators
working in different laboratories on identical test material,
would, in the Jong run, in the normal and correct operation of
the test method, exceed the values in Table 4 in only one case
in twenty,

12.2 Bigs—As there is no accepied reference material
suitable for determining bias for the procedure desciibed in this
test method for measoring water in petrolenm products and
bituminous matexials by distillation, no statement about bias is
made.

14. Keywords
14.1 bituminous matexials; distillation; peiroleum producis;
solvent carrier liquid; waier by distillation; water content

TABLE 4 Presislen
Water Collectad,

Tyoe ity Difarence, ml
Repeatabliiy 0.0-10 0.1
1.1-25 0.1 mL or 2 % of the mean, whichever is
graater
Raproducibility 0.0-1.0 0.2
1.1-25 0.2 mL or 10 % of tha msean, whichaver is

qgreater

i
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Standard Test Method for

Distiltation of Cutback Asphal
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American Assocletion State
Highway and Transporiation Ofilelals Standard
AASHTO No.. T78

tie (Bltuminous) Products®

This standard is issued under the fixed designation D 402; the number immediately following the designation indicates the year of
original adoption o, in the case of revision, the year of last revision. A number in parentheses Indicates the year of last reapproval. A
superscript epsilon () indicates an editorial change since the last reviston or vespproval.

This standord has been approved for use by agencies of the Department of Defense. This method vas adopied os a foint ASTH-1P

standard in 1961,

1. Scope

1.1 This test method covers a distillation est for cuthack
asphaltic (bliuminous) products.

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

1.3 This stondard does not purport to address all of the
safely concerns, if eny, associated with its use. It is the
responsibility of the user of this siandard to establish appro-
priate safety and healih praciices and determine the applico-
bility of regulaiory limitations prior o use.

2, Referemeed Documents

2.1 ASTM Standards: *

12 86 Test Method for Distiliation of Petrolenim Products at
Awmospheric Pressure

D 370 Practice for Dehydration of Oil-Type Preservatives

E 1 Specification for ASTM Liguid-in-Glass Thermometers

E 133 Specification for Distillation Bquipment

E 220 Test Methed for Calibration of Thermocouples By
Comparison Technigues

2.2 IP Standards:

IP 123/ASTHM D 86, Distillation of Peiroleum Products

Thermometers as specified in TP Standards

Crow Receiver as specified in British Standards 658:1989

' This test method is under the jurisdiciion of ASTM Commiites D04 on Road
and Paving Materials and is the direct responsibility of Subcommitees D04.46 on
Durability end Distillation Tests,

Curent edition approved July 15, 2008. Published August 2008. Originolly
approved in 1934, Last previous edition approved in 2002 as D 40202,

In the IP, this niethod is under the jurisdiction of the Standardization Commitiee.

2 Py referenced ASTIM standards, visit the ASTM website, www.astm.org, or
comact ASTM Customer Service at servico@astm.oxg. For Annual Book of ASTE{
Standards volume information, refer to the siandard’s Document Surmmary page on
the ASTM website,

C.0.3—Standard Methods for Testing Tar and its Products
(Published by the U.X. Standaxdization of Tar Producis
Tests Comnmities)

3. Sumomsry of Method

3.1 Two houndred millilitres of the sample are distilled in a
500-mL fiask, at a controlled rate, 1o a iemperature in the liquid
of 360°C (680°F), and the volumes of distillate obiained at
specified temperaivres are measvred, The residue from the
distillation, and also the distillate, may be tested as required.

4, Shgnificance and Use

4.1 This procedure measures the amount of the more vola-
itle constiluents in cutback asphaliic products. The properties
of the residue after distillation are not necessarily characteristic
of the bituimen used in the original mixiure, nor of the residue
which may be lefi at any particular time after field application
of the cutback asphaliic product. The presence of silicone in the
cutback may affect the distillation residue by retarding the loss
of volatile material after the residve has been poured into the
residue container.

5. Apparatus

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

5.2 Condenser, standacd glass-jacketed, of nominal jacket
length from 200 to 300 mra and overall tube length of 450 *
10 mm (see Fig. 3).

5.3 Adapier, 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 mim, and at the small
end, not less than 5 mm. The lower surface of the adapier shall
be on a smooth descending corve from the larger end to the
smaller. The inside line of the outlet end shall be vertical, and
the outlet shall be cui or ground (not fire-polished) at an angle
of 45 & 5° to the inside line,

Copytignt & ASTH Interaational, 100 Barr Hasoor Drive, PO Box C700, Wast Conshohocken, PA 19428-2858, United States.
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5.4 Shield, steel, lined with 3-mm fire proof insulation and
fitted with transparent mica windows, of the form and dimen-
sions shown in Fig. 2, used to protect the Gask from air currents
and to reduce radiation. The cover (top) shall be made in two
parts of 6.4-mm fire proof insuiation.

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

5.6 Heat Source—

5.6.% Adjustable Tirrill-type gas borner or equivalent,

56.2 An eleciric heater equipped with a teansformer ca-
pable of conirolling from O to 750 W. The shield and suppoit
shiall be a refractory with an opening of 79 mm, with the upper
surface beveled to 86 wm to accommodate the specified
500-mL flask, When the flask is placed on the refractory, there
should be a distance of approximately 3 mi between the
bottom of the flask and the heating elements.

4@
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Fig. 3 Distillation Apparalus

5.7 Receiver—A. standard 100-mL graduated cylinder con-
forming io dimensions of Specification E 133, or 2 100-mL
Crow receiver as shown in Fig. 4 of this test method.

Note I—Receivers of smaller capacity having 0.1-mL divisions may
be used when low volumes of total distillate are expected and the added
accuracy required,

5.8 Residue Container—A seamless metal coniainer 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 1o 400°C (20 to 760°F) and
conforming to the reguirements for Thermommeters 8C (8F) as
prescribed in Specification B 1, or IP Thermometer 6C con-
forming to IP Specifications for Standard Thermometers, or an
equivalent themmomeiric device that has been celibiated in
accordance with Test Method B 220, ASTM 8C Thermometers
shall be used for referes testing,

Alt gimenslons ara In milllmetres
FIG. 8 Crow Recelvars of Cepaelty 25, §0, and 00 mi.

pydght ASTM Inlemalional
svidad by |H8 under licenss wilh ASTHM
ar or kil d viPhout licensa from IHS

&. Hazards

6.1 Warning—Mercury has been designated by the United
States Environmenial Protection Agency (BPA) and many state
agencies as a hazardous material that can cause cenisal nesvous
system, kidney and liver damage. Mercury, or its vapor, may be
hazardous to heslth and corrosive to materials, Cantion should
be taken when handling mercury and mercury containing
producis. See the applicable product Maierial Safety Data
Sheet (MSDS) for details and EPA’s website—htip:/
www.epa.govimercury/fag.htm—for additionat information.
Users should be aware that selling mercury, mercury-
congaining products, or both, into your state may be prohibited
by staie law.

7. Sampling

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

7.2 I sufficient water is present to cause foaming or
bumping, dehydiate 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. If any light oil has distilled over, separate and
pour this back into the flask when the contenis have cooled just
sufficiently to prevent loss of volatile oil. Mix the contents of
the flask thoroughly before reinoval for analysis. An aliernative
procedure is described in Test Method D 370,

8, Preparation of Apparatus

8.1 Calculaie 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-mlL flask.

8.2 Place the flask in the shield supporied by two sheets of
gauze on & tripod or ring. Connect the condenser tube to the
tubulature of the flask with a tight cork joint. Clamp the
condenser so that the axis of the bulb of the flask through the
center of its neck is vertical. Adjust the adapter over the end of

5
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the condenser tube so that the distance from the neck of the
flask to the outlet of the adapter ig 650 = 50 mm (see Fig. 3).

8.3 Inseri the thermometric device throngh a tightly fitting
cork in the neck of the fiask so that the bulb of the thermo-
metric device resis on the boitom of the flask. Raise the
thermomeiric device approximaiely 6 mwin from the bottom of
the flask using the scale divisions or a reference mark on the
thermometric device to estimate the 6 mm distance above the
top of the cork.

8.4 Protect the burner by & suitable shield or chimney. Place
the receiver so that the adapier extends at least 25 rom but not
below the 100-ml mark. Cover the graduate closely with a
piece of blotting paper, or similar material, suitably weighted,
which has been cut to fit the adapier snugly.

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

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

9, Procedure

9.1 Comect the temperainres to be observed in the distilla-
tion if the elevation of the laboratory at which the distilation
is made deviates 150 m or wmore from sea level. Comecied
temperatures for the effect of altitude are shown in Table 1 and
Table 2. If the prevailing baromeigic pressure i millimetres of
mercury is known, correci the temperatre (o be observed with
the corrections shown in Table 3. Do not correct for the
emergent stem of the thermometer (if used).

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

9.2 Apply heat so thag the first drop of distillate falls from
the end of the flask side-arm in 5 t0 15 win. Conduct the
distillation so as to maintain the following drop rates, the drop
count to be made at the Hip of the adapter:

TABLE 1 Corrected Distiliation Temperatures for Varous

Alttudes, °C

g::: ngft:r?w Distilleflon Temparaturss for Varous Alitudas, °C

=300 192 227 262 3i8 ds2
~160 191 226 ' 261 317 461
0 180 295 260 315 360
150 189 224 269 3i6 369
300 188 223 258 314 358
450 168 223 257 313 357
600 67 222 257 312 - 356
750 188 221 258 31 355
800 188 220 255 a1 354
1050 185 220 © 254 310 353
1200 184 219 254 308 352
1350 784 218 253 308 351
1500 183 218 252 307 351
1650 182 297 251 305 350
1800 182 216 250 208 340
1850 181 2i6 250 305 348
2100 180 2135 249 304 347
2250 180 214 248 303 346
2400 179 2i4 248 303 348

wyright ASTM Intemetional
svidad by IHS under icenae with ASTM
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TARLE 2 Corrected Bistiliation Temperatures for Yarlous
: Alltudes, °F

Elavation above

se feval, m (f) Distlilation Temparatures for Various Altltudes, °F

~300 arr 440 S03 604 684
-150 a75 438 §02 602 GB2
4] 374 437 600 €00 680
180 373 438 49e 898 878
300 37 434 497 597 878
450 370 433 485 565 675
800 388 431 484 523 8739
760 368 430 483 592 a71
200 265 428 49 580 668
1050 385 427 480 588 668
1200 a84 426 458 687 666
1350 363 426 487 666 665
16800 862 424 488 584 683
1850 360 422 484 583 66¢
1800 el ot 421 463 581 680
1650 358 420 402 580 @58
2100 357 4i0 481 576 @67
2260 358 4i8 478 877 G565
2400 355 418 478 576 854

TABLE 3 Facters for Calcuiating Temperattive Corections

Corraction® per 10 mm Hg
Diifgrancs In Prossuwre,

Momilnal Temperatures,

°c (ﬂF) ﬂc (OF)
160 (320} 0,514 (0.925)
175 (367) 0.531 {0.057)
190 (374) 0,542 {0.989)
225 (437) 0.591 (1.063)
350 (462) 0.620 (1.118)
260 (500) 08652 (1.138)
275 (527) 0,850 (4,170}
300 (672) 0.680 (1.223)
315.6 (600} 0,688 (1.257)
226 (817) 0.700 (1.277)
380 (880) 0.751 (1.351)

A To bo subiracted In cass ths baromeliic pressure ls balow 760 mm Hg; to bs
added In ¢286 barometrlo presaure is ebove 760 mm Mg,

50 to 70 drops per minute to 2680°C (500°F)

20 fo 70 drops per minuta batween 200 and 316°C (500 and 600°F)

ot over 10 min to complete distillatlon from 316 to 380°C (600 to 880°F)
9.2.1 Record the volumes of distillate to the nearest 0.5 mL

in the receiver at the comected temperaiures, If the volame of

distillate recovered is critical, wse receivers graduaied in

0.1-mL divisions and immersed in a transpareni bath main-

tained at 15.6 * 3°C,

Nora 3~Some cutback asphaltic producis yield elther no distillate or
very littfle disiillaic over poxiions of the temperature range to 316°C
(600°F), In this case it becomes impractical to meintain the above
distillation vates. For such cases the intent of the method shall be met if the
rate of rise of tempevatore exceeds 5°C (9°F)/min.

9.3 When the temperatvre reaches the corrected temperatuse
of 360°C (680°F), tn off the heat and vemove the flask
containing the thermomeiric device, With the flask in a pouring
position, remove the thermometric device and immediately
pour the contenis into the residue container. The total time
from iuming off the heat to starting the pour shall not exceed
60 5. When pouring, the side-arm should be substantially
horizontal o prevent condensate in the side-arm from being
returned 1o the residue.

Nore 4~-The formation of skin on the surface of a residue during

4
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cooling entraps vapors which will condense and cause highey penelgation
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 a
spatula with a minimur of disturbance 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 distillaie to 360°C
(680°F).

9.5 When the residue has cooled uniil fuming just ceases,
stir thoroughly and then, when the material reaches 135 * 5°C
(275 + 9°F), pour into the recepiacles for testing for properties
such as peneiration, viscosity, or sofiening point. Proceed as
required by the appropriate ASTM or IP method from the point
that follows the pouring stage.

9.6 If desired, the distillate, or the combined distillates from
sevetal 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..

19. Calculation snd Report

10.1 Asphaltic Residue—Calculate the percent residve to
the neavest 0.1 as follows:

R = [(200 — TD)200] % 100 4))

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

TD % = (TDi200) X 100 2)
10.2.1 Report as the total distillate to 360°C (680°F),
voluime percent. )
10,3 Distillaie Fractions:
10.3.1 Determine the percentages by voluroe of the original
sample by dividing the obsesved volume (in millilitres) of the
feaction by 2. Report to the nearest 0.1 as volume percent 2s

follows:
Up 1o 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 perceniages by volume of total distil-
late by dividing the observed volume in milliliices of the
fraction by the millititres recovezed to 360°C (680°F) and
muitiplying by 100. Report to the nearest 0.1 as the distillate,
volume percent of total distillate to 360°C (680°F) as follows:

Up to 190°C (374°F)

Up o 225°C (437°F)

Up to 260°C (500°F)

Up to 316°C (600°F) _

10.4 Where penetration, viscosity, or other tests have been

carried out, report with reference to this test method as well as
to any other method uvsed. Exarple—Penetration (ASTM DS
or IP 49) of residue from ASTM D402/1P 27,

1. Precision amd Bins

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

11.1.1 Repeaiability— 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 reporied by each of
two laboratories, shall not be considered suspect unless the
reported percentages differ by more than the foilowing:

DIsliI!ation Fractions, volurae percent of ins orlginal sample:

Up to 175°C (347°F) 3.5
Above 176°C (347°F) - 20
Residue, Voluma percentage by difierance from the orginal sample 2.0

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

12, Keywords
12.1 cutback asphalt; distillate; residue

ASTM International tekes no position respeciing the valldity of any patent rights assaried in connaction with any fem mentloned
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This standard ls subjsct to ravision at any time by the resgonsible leshnical commitigs and must be raviewed avery fiva years and
ifriot ravissd, elther rsepproved or wiihdrawn. Your comimants érg in vited either for revision of thle standard or for additional standards
and should b addressed fo ASTIM Interational Headguarlers. Your commanis will receive careful considaration at a meeting of the
responslbla technical committes, which you may atiend. If you faal that your comments have not recsived a falr hearing you should
makte your views known fo the ASTM Commiitae on Standards, at the address shiown balow.

This standard Is copyrighied by ASTM Iriternational, 100 Barr Harbor Drive, PO Box C700, Wast Conshohacken, PA 19428-2858,
Urdied Staies. tndividual raprints (singls or mulifpie copies) of this siandard may be obtained by contaciing ASTM al ihe above
addrass or at 610-832-9585 (phone), 810-832-9555 (fax), or service@asim.org {s-mall); or through the ASTM websile
(www.asim.org).
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Designation: D1310 ~ 01 (Reapproved 2007)

Flash Polnt and Fire Polnt of Liguids by Tag Og@@n@u[@

Apparatus’

This stendard is issued vndor the fixed designation D1310; the number immediately following the designation indicates the year of
original adepiion or, in the cass of revision, the year of last revision. A numbes in parentheses indicates the year of last reapproval, A
superscript epsilen (8) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of ihe Deportinent of Defense.

t. Scope
1.1 This test method covers the determination by Tag

Open-Cup Apparatus of the flash point and fire poiat of liquids

having flash points between —18 and 165°C (0 and 325°F) and
five points wp to 325°F

1.2 This test method, when applied to painis and resin
solutions that tend 1o skin over or that are very viscous, gives
less reproducible resulis than when applied to solvenis.

Note 1—In order to conserve time and sample, the fire point of a
raterial may be determined by the Tag Open-Cup Method by continving
the heating of the specimen to ite five point. Fire points may also be
determined by Test Method D92, which should be wsed for fire points
beyond the scope of thia test method,

1.3 The values stated in ST vnits are to be regarded as the
standard. The valves given in parentheses are for information
only.

1.4 This stondard should be wused to measure and describe
the properiles of materials, products, or asserblies in response
7o heat and flame vnder controlled laboratory conditions and
should not be used o describe or appraise the fire hozard or
Jire risk of materials, products, or assemblies under actual fire
conditions. However, resulis of this test wmay be used os
elements of a five risk assessment which iakes into account all
of the factors periinent to an assessment of the fire hazard of a
particular end use.

L5 This standard does not purport o address the safety
-problems associased with its use, It is the vesponsibility of the
user of ihis standard to establish appropriate safety and health
praciices and determine the applicabillty of regulatory lsm;ta-
tions prio¥ io use.

' Thits test method is under the jurisdiction of ASTM Committee D01 on Paint
and Related Coatings, Materials, and Applications and is the direct responsibitity of
Subcommitiee B01.21 on Chemical Analysis of Painis and Paint Materials.

Current edition approved June 1, 2007, Published August 2007, Originally
approved in 1952, Last previous edition approved in 2001 as DI310 - 01, DO
10.1520/D1310-01RO7,

2. Referenced Documents

2.1 ASTM Standards:?

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

D850 Test Method for Distillation of Indusirial Aromatic
Hydrocarbons and Related Materials

D165 Test Method for Freezing Points of High-Purity
KHydrocarbons

131016 Test Method for Purity of Hydrocarbons from Freez-
ing Points

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

D1364 Test Method for Waier in Volatile Solvenis (Karl
Fischer Reagent Titration hMethod)

D268 Test Method for Analysis of High-Purity r-Heptane
and fsooctane by Capillary Gas Chromatography

12699 Test Method for Research Octane Number of Spark-
Ignition Engine Fuel

D2700 Test Method for Motor Octane Number of Spark-
Ignition Bngine Fuel

El Specification for ASTM Liguid-in-Glass ’]I‘hermometers

3. Termimology !
3.1 Definitions:
3.1.1 flash point, n—the lowest temperature, cotrecied to a !

pressure of 760 wm Hg (101.3 kPa, 1013 mbar), at which 2

apphcatson of an ignition soutce causes the vapor of the ;

specimen to igoite by the procedure desciibed. i
3.2 Definitions of Terms Specific to This Stondard: ¢
321 fire point, n—ihe lowest temperature  at which a '

speciraen sustains burping for 2 minimon of 3 s by the

procedure described.

2 Por referenced ASTM standards, visit the ASTM website, www.astm.org, or
contagt ASTM Customer Service at service@asim.org, For Annual Book of ASTM
Standards volume Information, refer to the standard’s Document Summary page on
the ASTM website.

Copyrght © ASTM Intemational, 100 Barr Hartor Drive, PO Box C700, Weat Conshohockan, PA 19428-2059, Unllsd States.
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4, Sunmmary of Methoed

4.1 The specimen is placed in the cup of a Tag Cpen-Cup
Apparains and heated at a stow, but constant raie. A smatll test
flame is passed at a vniforin rate across the cup at specified
intervals vniil a flash occurs. To determine the fire point, the
test is continued uniil the application of the test flame causes
the specimen to ignite and burn for at least 5 s.

5. Signifieance and Use

5.1 Flash point and fire point of a liguid are physical
properties that may be vsed to define their flammability
hazards. The flash point may be vsed to classify roaterials in
government regulations.

&. Apparates

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 Thermomeiers, conforming to Specification B, as listed
in Table 1.

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

7. Materials

71 Waser-Glycol Solution. (1 + 1), for flash poinis from -18
o 93°C (0 to 200°F).

7.2 Solid Carbon Dioxide-Acetone or other Coolant.

7.3 Sitlicone Fluid, inext, high boiling, having 2 flash poini
exceeding the fest temperatires by at keast 60°C (110°F) for
flash and fire points from 93 1o 163°C (200 io 325°F).

7.4 n-Hepitane,? for determination of flash poinis from -~ 18
{0 16°C (0 to 60°F). See Annex A2 for specifications.

1.5 p-Xylene,? for determination of flash poinits from 16 o
93°C (60 to 200°F). Sce Annex A2 for specifications,

1.6 Isopropanol (isopropyl alcohol),® for detexmnination of
flash poinis from 16 to 93°C (60 to 200°F). See Annex A2 for
specifications.

7.1 Diethylene Glycol’ for determination of flash poinis
from 93 to 165°C (200 to 325°F). See Annex A2 for specifi-
cations.

§. Assembly and Preparation of Apparatus

8.1 Place the tesier in a level position on a sofid table free of
vibration, in a location free of psrceptible draft, and in a dim
light. Maintain a rooin temperature of 24 £ 3°C (75 £ 5°F)
throughoui the test. Other room temperatuces may be specified
on agreement beiween buyer and seller,

Note 2--For materials with vapors or products of pyrolysis that are
objectionable, it is permissible to place the apparatus with shield in a fume
hood with the veniitatlon turned off, The veniilation can then be turned on
at completion of the test, oz when znd if fumes become objectionable,

? Satistactory a-heptane and p-xylens can be obfained from Special Products
Division, Chemical Depariment, Phillips Petvoleurn Company, Drawer O, Borger,
TX 79607,

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

% Satisfactory diethylene giycol may be obtained from Union Carbide Co., S.
Charleston, WV, .

8.2 Adjust the horizontal and vertical positions of the taper
so that the jet passes on the circumference of a circle having a
radius of at Icast 6 in. (150 wum). The jet should pass across the
center of the cup at right angles o a diameter passing through
the thermometer and in a plane Y4 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 exacily Vs in. (3.2
rom) above the top edge of the glass cup when it is in place. It
is imperative that this adjvstment bs made as accurately as
possible. Raising or lowering the taper can be achieved by
bending it slightly or preferably by adding and removing thin
metal shims as required from between the iaper and the veriical
supporting nember of the swivel holder,

8.4 With the glass cup in place in the bath, adjust the
thermometer holder so that the therometer is supporied firmly
in a verticel position halfway between the center and edge of
tite cup and on a line passing through the center of the cup and
the pivot of the taper. Place the thermnomeier so thai the bottom
of the bulb is V4 in, (6.4 mun) from the inner bottom of the cup.

8.5 Set the draft shield around the tesier 8o that the sides
form right angles with each other and the tester is weli toward
ihe back of the shieid.

9, Procedure

9.1 Flash Poinis from — 18 to 16°C (0 to 60°F) (Warning—
Meticulous attention 1o all details relating io the taper, size of
taper flame, rate of temperature incresse, and rate of passing
the taper over the sample is necessary for good resulis.)

2.1.1 Bauip two 300-mL flasks with rubber steppers through
which are inseried ASTM -33C (33F) thermometers. Cool a
quantity of 1+ 1 water-giycol' solution in one stoppered
500-mL flask to approtimaiely ~30°C (-20°F) by immersing
the fiask in a solid carbon dioxide-aceione 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 solution into the tester
bath to a predetermined level 3.2 mm (4% in.) below the top
when the cup is in place. An overflow is desirable for
controlling the bguid fevel in the bath,

2.1.3 At the same time the water-glycol coolant is being
chilled, cocl a poriion of the sample to approximately ~25°C
(—R0°B) in the second stoppered 500-mi. flask. If solid carbon
dioxide and acetone or ofher volatile solvents are used as a
coolant, exireme care must be exercised to avoid 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 mimn (Y5 in.) below the edge as determined by the
leveling device.

Mot 3—Remove all bubbles from the surface of the liquid before
starting a determination.

9.1.4 Light the ignition flame and adjust it (0 form a flame
of spherical shape maiching in size the %2-in. (4.0-mm) sphere
on the apparaius or (he Yaz-in. hole in the leveling device.

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

Copyright ASTM Inlémationel " _
Provlded by IHS unidar llcanse vith ASYM Licansgs=iWast Virglnia DOT Cherleaton Location /5965682001
Na repraduction of networking permitiad without Begnes from IHS Not tor Reasta, 032312011 13:05:36 MDT



D110 - 61 (2007)

1

Copyright ASTM Intarnational
Provided by IHS undst license with ASTM
No tepraduclion of netwarklg permited without licanse from HS

Metrle Equlvalents

in. mm
2%e 7id
3%a at
8% 174.5

FIG. 1 Tag Opan-Cup Apparatus

)
Licansse=West Virginla DOT Chaileston Lecation /5965892001
ot for Resala, 032372051 13:08:35 MDT

35



s

36

ly D310 - 01 (2007)

TABLE {1 Thermometers

ASTM
Thermomster  Thaymomater Rangs Eﬁ:&?ﬁ:}:ﬁ?
Numbar
Fiash Poinl/
— Fire Poini:

0 to 60°F 3aF-75 ~36.5t0 + 107.6°F 0.5°F
-18 to 16°C 33C-76 ~28 to + 42°C 0.2°C
60 to 200°F 9F-75 20 to 230°F 1°F

15 to 93°C 9C-756 -5io 110°C 0.5°C
200 to 326°F 35F-70 184 {0 3306°F 0.6°F
93 10 185°C 35C-79 80 to 170°C 0.2°C

the proper temperature at which to adjust the liquid level. A
hypodesmic sytinge or medicine dropper provides a convenient
means of adding or removing sample from the cup.

2.1.6 Allow the temperature of the specimen to incresse
spontaneously—uwithout applying any heat—uniil the rate of
temperature rise decreases to 2°F (1°C)imin. At this point,
apply heat to mainiain an increase in temperature at a rate of 2
+ 0.5°F (1 * 0.25°CYmin.

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

9.1.7 Determine the approximate flash point by passing the
taper flame across the specimen at intexvals of 2°F (1°C). Make
the ficst pass of the iaper fiame immediately after the final
adjustment of the specimen level, as in 9.1.5. The time required
10 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
shouold 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 tissne to yemove frost
and liquid, just prior to passage of the taper over the cup.

Nom 5—When determining the fiash polat or five polnt, or both, of
viscous liguids and those liguids thet tend to form a sucface filin, the
following procedure is suggesisd: About 15 s before the taper is passed
over the surface, insert the end of a stirring rod to a depth of abous Y% in,
(15 mm) in approximately a vestical position. Move the rod from
side-to-side of the cup for tree or four complete passes following
upproximately the path of the taper, remove, and make the test.

Nots G-Piscontinue ticating and checking flash point If the specimen
boils befose flashing, Record that the material has no flash point prior to
boiling, :

9.1.8 Conilane with pracedure in 9.4.

9.2 Flosh Poinis from 60 10 200°F (16 to 93°C) (See 9.1
and Wotes 3-5):

9.2.1 Fill the bath with cold water or water-glycol solution
to a predetermined level Y4 in. (3.2 mm) below the top when
the cup is in place. The bath liquid should be at least 30°F
(17°C) below the anticipated fNash poing.

0.2.2 If necessary, cool a portion of the sample to at least
20°F (10°C) below the anticipated fiash point. Bxercise ad-
equate care to avoid contamination of the sample with coolant
liquid or vapors, Fill the glass cup with the cooled sample fo a
depth approximately '8 in. (3.2 mun) below the edge as
determined by the leveling device, with the proper thermom-
eier (see Table 1) positioned as described in 8.4.

9.2.3 For final adjustment of the specimen lovel, see 9.1.5.

Copylight ASTM Internatons:
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9.2.4 Light the ignition flame and adjust it as described. in
9.14,

9.2.5 Apply heat to the liguid bath and adjust so that the
temperature of the specimen increases at 4 rate of 2 *+ 0.5°F (1
= 0.25°C)/min,

2.2.6 Deterimine 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 Continve with procedure in 9.4,

9.3 Procedure for Flash Points from 200 to0 325°F (93 1o
165°C) (See 9.1 and Noies 3-3):

9.3.1 Fill the bath with a high-boiling inert silicone fiuid to
a predeiermined level Y& in. (3.2 mm) below the top when the
cup is in place, '

9.3.2 Wiih the appropriate thermometer (see Table 1) prop-
erly positioned (8.4), fill the glass cup with sample ai 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 finsl adjusiment of the specimen level, see 9.1.5.

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

9.3.5 Apply full heat to the liguid bath; when the tempera-
ture of the specimien reaches approximaiely 190°F (90°C),
adjusi the heat input so that the temperatore of the specimen
increases at a rate of 2 = 0.5°F (1 * 0.25°C)/min.

Nore 7—The heaters on some testexs do not have sufiicient capacity io
maintain the proper rate of heating when the temperature approaches
250°F (i20°C) or sbove. The beat input to the Havid bath may be
increased if necessary by using & variable transformer to increase the
voltege to the heater or by wrapping the bath with elecwical heating tape.
The application of suitable insulation io the outside of the bath to prevent
heat loss is alao perinissible. The important factor is to mainizin the xate
of temperaiuve increase of the specimen at 2 = 0.5°F (1 % 0.25°C)/min.

2.3.6 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.

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

94.1 Afier the initial test to determine the appioximate flash
point of the materials, repeat the procedure by cooling a fresh
portion of the sample, the glass cup, the bath solution, and the
thermommeter 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 fash point, adjusi the center of the
liguid tevel to Y8 in. (3.2 mom) below the upper edge of the cup.
as determined with the leveling device placed across the
diameter of the cap,

9.4.2 Resume heaiing, or allow the temperaiure o rise
spontanecusly in the case of materials flashing below 60°F
(16°C). Pollowing the instructions given in 9.1.7, pass the taper
flame across the specimen at two infervals of 5°F (3°C) and
then at infervals of 2°F (1°C) uaiil the flash point is reached,

9.5 Fire Point (Sustained Burning):

9.5.1 Except for the initial test, afier detetmining the flash
point, continue heating the apparatus so that the temperatore of
the specimen increases al the rate of 2 = 05°F (1 =
0.25°C)/min. At intervals of 2°F (1°C), pass the iaper across
the surface of the specimen as described in 9.1.7 and in Note
G and determine the temperature at which burning is sustained

* LicansaexWas Virglola DOT Chatlssian Lacation /6455682001
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for § s after ignition (fire poin). Time the duration of burning
from the time the taper (ignition source) has completed itg
passage across the surface of the liquid,

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

19, Instrument Verification

Mote 8—The height of the taper is very imporiant. Ralsing the taper
0.01 in. (0.25 mm) increases the flash point about 2°F (1°C). Bach
apparaius should be verificd aboul once a week, if in constant use; or on
each occasion of use, when used only occasionally.

10.1 Flash Poinis from 0 to 60°F (~18 o 16°C) (ses Note
8).
10.1.1 Make & determination of the flash point of n-heptane
that meeis the specifications set forth in Annex A2, correcied
for barometric pressure (see Section 11). If the fiash point
differs from 23 * 3°F (=5 = 1.5°C), adjust the height of the
taper and rexun s-heptane until the flash point is within ihe
stated tolerance.

10.2 Flash Poinis from 60 io 200°F (16 to 93°C) (see Note
8.
10.2.1 Make a determination of the fiash point of p-iylene
that meets the specifications set forth in Annex A2, correcied
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 resun p-xylene until the flash point is within the
stated tolerance.

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

10.3.1 Make a determination of the flash point diethylene
glycol that meets the specifications set forth in Annex A2,
_ corrected for baromeiric 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 Baromelric Pressureg

11.1 Observe and record the ambient baremetric pressure at
the time of the test. When ithe baromeiric pressure diffexs from
101.3 kPa (760 min Hg), comect the observed fiash point or fire
point, or boih, as follows:

Corrected flash point = C -+ 0.25 (101.3-p)
Correcied flash point = F -+ 0.06 {760-F)
Correcied flash point = C + 0,033 (760-P)

)]
3

where:

observed flash point in °C

observed fash point in °F

ambient baromeivic pressure in kKPa
ambient barometric pressure in mm Hg.

=S n O

[ |

Note 9—The barometric pressure used in this calculation is the
ambient pressue for the laboratory at the time of the test, Many anerold
barometers, such as those nsed at weather stations and airporis are
precorrecicd fo give sea level readings and would not give the comest
reading for this test.

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

0y

12. Report

12.1 Report the mean of not less than ihree cormecied
recorded fests, other than the initial test, to the nearesi 1°F
(0.5°C). Three multiple runs ave accepiable for averaging if the

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

{4°C) {95 % confidence level).

13, Precisiom @

13.1 The following criteria should be used for judging the
acceptability of resulis between O and 200°F (~18 and 93°C) at
ihe 95 % confidence level). _

13.1.1 Repeasability—Two resulis, each 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 Reproducibiliy—Two rosulis, each the mean of three
determinations, obtained by operators in different laboraiories
should be considered suspect if they differ by more than 7°F
(4°C).

13.2 The foliowing critexia should be used for judging fiash
points between 200 and 325°F (93 and 165°C) at the 95 %
confidence level.

13.2.1 Repeatability—Two results, each the mean of three
determinations, obiained by the same operator should be

considered suspect if they differ by more than 9°F (5°C).

13.2.2 Reproducibilisy—1Iwo resulis, each the mean of three :
determinations, obtained by operators in different laboratories
should be considered suspect 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 iended to form
a surface film, the within-laboratory standard deviation was
found to be 3°F (2°C) and the beiween-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
acceptability. of results at the 95 % confidence level: .

13.3.1 Repeatability—Two 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 Reproducibiliiy—1'wo resulis, each the mean of three
determinations, obtained by operators in different laboratories
shonld be considered suspect if they differ by more than 13°C
(24°R).

13.4 The precision of fire points will be determined. See

Test Method D92 for precision using the Cleveland Open Cup.

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

14. Keywords

14.1 fire point; flabh point; liquids; painis; resin solutions;
Tag tester

& Supporting daia have been filed at ASTM International Headguarters and may
be obtained by requesting Research Report RR:DOI-1002.
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ANNEXES

Memdatery Information)

Al, APPARATUS

Al.l Tag Open-Cup Apperatus, shown in Fig. 1. It consists
of the following paris, which must conform fo the dimensions
shown, and have the additional characteristics as noted:

AL.1.1 Copper Baih, preferably equipped with a consiant-
level overfiow so placed as to maintain the bath liquid level Y&
in. (3.2 min) below the rim of the glass cup.

A1.1.2 Thermometer Holder, supplied with the tester as
shown in Fig. 1 to suppost the thesmometer firmly in a vertical
position, :

Nota Al.1—The spring clamp holding ihe thermometer part may be
repiaced by a set-screw facing out away from the baih as shown in Fig. 1.

This may wake it easier and safer to exiinguish the fire afier the fire point’

has been reached.

Al1.1.3 Glass Test Cup (Fig. AL1), of molded clear glass,
annealed, heat-resistant, and free from surface defects.
Al.1.4 Leveling Device, or gage, for proper adjustment of
the liquid in the cup (Fig. A1.2) made of polished aluminuim or
stainless steel Y6 in. (3.2 mm) thick, with iwo projections for
adjusting the liquid level in the glass cup to 0.125 in, & 0003
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 fiame and for gaging the height of the taper above the edge
of the cup.
 ALLS “Micro” or Small Gas Burner, of suitable dimen-
stons for heating the bath. A screw clamp may be used io help
regulate the gas. A small electric heater controlled by a variable
power transformer may be used.

Al1.1.6 Ignition Tuper, a small, stzaight blow-pipe type gas
burner with the tip approximately Vis in. (1.5 mm) in diameter
and the orifice 52 in. (0.8 mm) in diameter. The ignition tapes
should be majnizined in a fixed horizontal plane above the test
cup by means of a swivel device so that the test flame passes
on the circumierence of a clrcle having a radius of at least 6 jn.
(150 mmy). :

ALLT Draft Shield, consisting of two reciangular sheets of
noncombustible material, 24 by 28 in. (610 by 710 mm),

Copyrighl ASTM Intematighal
Providad by IS under licsisa with ASTM
No reproducion or networing parmitied wilkoul licansa from IHS
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FiG. &t.1 Glass Test Cup

fastened topether along the 28-in (710-mm) side, preferably by
hinges. A teiangular shest, 24 by 24 by 34 in. (610 by 610 by

. 860 mm), is fastened by hinges to one of the lateral sheets {to

form 2 top when shield is open). The intexior of the draft shield
shall be painted a fat black. A deafi-free fume hood may be

_ used.
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FIG. A1.2 Leveling Devics for Adjusting Liguld Level In Test Cup, Helght of Taper above Cup, and Size of Test Flame

A2, SPECIFICATIONS FOR #-HIEPTANE, p-XYILENE, ESOPROPANOL, AND DIETHYLENE GLYCOIL

A21  Specificasions for n-Meptane® (ASTM Knock Test
Reference Fuel)—n-Heptane shall conforim to the following
requirement:

A2.1.1 Purity—99.75 % when determined by Test Method
12268,

Note A2.}---This is the same gfade of n-heptane specified in Test
Methods D269% and D2700.

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

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

A22.2 Boiling Range— 2°C max from stard to dry poini,
when tested in accordance with Test Method D850 or Test
Method 131078. The range shall include the boiling point of
pure p-xylene, which is 138.35°C (281.03°F).

A2.2.3 Freezing point 11.23°C, min cafcvlated in accor-
dance with Test Method D1016, from the experimentally
deterimined freezing point, measured by Test Methed DI1015,

Copyrghl ASTM Inlemetlong!
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A23  Specifications for Isopropoanol (Isopropyl Alcohol)
91 % (Volume):® Isopropancl shall conform to the following
reguirementis:

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

A2.3.2 Disiiflation Range—Shall entirely distill within a
1.0°C range ihat shall include the temperature 804°C as
determined by Test Method D1078.

A24  Specifications for Diethylene Glycol''—Diethylene
glycol shall conformn to the following requiremenis:

A24.1 Specific Gravity—1.1185 * 0.0015 at 20/20°C as
determined by means of a calibrated pycnometer.

A24.2 Disiillovion Range—Shail entively distill within a
5,0 range which shall include the temperature 245.8°C as
determined by Test Method D1078,

A2.4.3 Water—Not more than 0.2 % as determined by Test
Method 131364,
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BOND-X GREEN
HIGH PERFORMANCE COLD MIX

Seaboard BOND-X GREEN High Performance Cold Patch is a high quality, pre-
mixed, all weather, permanent asphalt “cold patch” compound. Combining a carefully selected
aggregate with a special bitumen formula using a biodegradable, renewable, organic solution to
replace petroleum derivatives normally found in conventional cold mix asphalt. Seaboard
BOND-X GREEN High Performance Cold Patch is the right choice for all types of pavement
repair jobs. Seaboard BOND-X High Performance Cold Patch repairs dangerous potholes,
wide cracks, ruts, etc.; within minutes, regardless of the weather outside. Suitable for use on
both concrete and asphalt pavements. Seaboard BOND-X GREEN High Performance Cold
Patch is highly recommended for spot repairs to driveways and dry pavement with no loss of
bonding ability. The most important benefit to remember is the fact the Seaboard BOND-X
GREEN High Performance Cold Patch is the “Permanent Patch” and should remain in the
repaired area indefinitely. Money will be saved in labor cost because workers will not be
constantly repairing an area where a other types of “cold patch” asphalt mix was used. Seaboard
BOND-X GREEN High Performance Cold Patch is casy to apply with most repairs taking
only a few minutes to complete. As an added feature, Seaboard BOND-X GREEN High
Performance Cold Patch can be open to traffic immediately after it has been used.
PREPARATION: Simply sweep out the area to be repaired with a bristled brush or broom. It
is a good idea to remove any loose debris, ditt, ice, or standing water from the area to be repaired.
This action will promote good adhesion and bonding,

APPLICATION: No heating or mixing is required. Simply shovel into the pothole, crack, or
rut, straight from the container, If the fault is especially deep, i.e. over six inches, apply in two
inch layers, compacting each layer in succession. Shovel enough material into the fault to
slightly crown the “patch”. When completed compress the “patch” with the pneumatic tamper.
Area can be opened to traffic immediately.

COVERAGE: Depth and width of pothole, crack, utility cut ete. will greatly influence the
coverage rate achieved. As a rule however, forty pounds of Seaboard BOND-X GREEN High
Performance Cold Patch will fill a two inch deep hole, four square feet is size..

COLOR: Black

DRYING TIME: Immediate, following compacting of material.

CLEAN UP: All tools should be cleaned immediately after use with a solvent base cleaner such
as varsol, paint thinner or mineral spirits.

STORAGE: Always keep container tightly closed when not in use to prevent “hardening” over
long periods of storage.

PACKAGING: Seaboard BOND-X GREEN High Performance Cold Patch is available in five
gallon pails and 60# plastic bags.

3601 FAIRFIELD ROAD
BALTIMORE, MARYLAND 21226
(410) 355-0330
(800) 536-0332
FACSIMILE (410) 355-5864



DESCRIPTION:

LIQUID ASPHALT:

AGGREGATE:
crushed

SEABOARD ASPHALT
PRODUCTS COMPANY

PRODUCT DATA COLD MIX

BOND-X GREEN HIGH PERFORMANCE COLD MIX

Seaboard Bond-X Green High Performance Cold Mix is a permanent
patch used to fill potholes or construction openings in bituminous
surfaces. This material is capable of being applied in wet conditions
where the temperature ranges from -15°F to 100°F, This material is
stockpilable for over one year when the asphalt and aggregate are
manufactured by the prescribed method. Bond-X Green contains less
than 0.1% VOC by weight.

Seaboard Bond-X Green High Performance Cold Mix liquid asphalt
with chemical anti-stripping additives conforming to requirements of
ASTM-D-1664 and ASTM-D-2027 modified as follows:
Flash Point: >400°F Minimum
Sybolt Furol Viscosity at 140°F: 200-500 SEC
Water: 0.2% Maximum
Distillate Test:
- To 437°F: None
To 500°F: None
To 600°F: None
~ Residue at 680°F: 97%
Residue Tests:
Penetration at 77°F: 150-300
Ductility at 77°F: 100 cm Minimum
Solubility in trichloroethylene: 99% Minimum

Seaboard Bond-X Green High Performance Cold Mix shall consist of
limestone or a submitted and approved by Seaboard equivalent
following under ASTM-C-136.

GRADATION ANALYSIS CUMULATIVE PASSING

3/8” 90-100%
#4 70-71%
#8 37-38%
#16 24-25%
#30 ' 15-16%
#50 7-8%
#100 4-5%
#200 2-3%



AGGREGATE
CONTINUED:

PLANT

PREPARATION:

MIXTURE:

ASTM-C-88
ASTM-C-131
ASTM-C-117
ASTM-C-127,128
ASTM-C-127,128
ASTM-C-123

Soundness Loss

Los Angeles Abrasion Loss
-200 Sieve Wash Loss

Absorpion
Specific Gravity
Soft Aggregates

12% Maximum
45% Maximum
2.5% Maximum
1-3% Maximum
2.45-2.75% Max
3% Maximum

Seaboard Bond-X Green High Performance Cold Mix shall be applied
to aggregate that is dry and free of all forgein matter. The aggregate
shall not exceed a temperature of 170°F. The liquid asphalt
temperature shall range from 165°-235% for production.

Seaboard Bond-X Green High Performance Cold Mix shall consist of
an aggregate and asphalt combined in a pug mill in the following
proportions and meeting these minimum test requirements:

ASPHALT
AGGREGATE
COATING AND STRIPPING ABOVE 95%

4.5-6%

95-94.5%

EXTRACTION OF ASPHALT ASTM-D-2171 3-9% Max
STOCKPILABILITY ONE YEAR MINIMUM

SEABOARD ASPHALT PRODUCTS COMPANY

3601 FAIRFIELD ROAD

BALTIMORE, MARYLAND 21226

(410) 355-0330
(800) 536-0332
FACSIMILE (410) 355-5864
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Rev. 09/08 State of West Virainia
WERDOR CERTIFIGATE

Ceitffication and application® is hereby made for Preference in accordance with Wast Virginie Codls, §5A-3-37. (Does not apply to
construction contracis). Wast Virginia Cods, §5A-3-37, provides an opportunity for qualifying 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 to the cost bid in
accordance with the Wast Virginia Codle. This cerfificate for application is to bs used fo request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, it applicable.

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

____ Bidderis anindividual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-

ing ihe date of this certification; or,

Bidder is a partnership, association or corporation resident vendor and has maintained its headquarters or principal place of

business coniinuously in Weast Virginia for four (4) years immediately preceding the date of this cerlification; or 80% ofthe

ownership interest of Bidder is hald by another individual, partnership, association or corporation resident vendor who has

maintained its headquaiters or principal place of business continuously in West Virginia for four {4) years immediately

preceding the date of this certification; or,

___ Bidderisanonresident vendor which has an affiliaie or subsidiary which employs a minimurm of one hundred state residents
and which has maintained its headquariers or principal place of business within West Virginia continuously for the four (4)
years immediately preceding the date of this ceriification; or,

2- Application Is made for 2.5% resident vendor preference for the reason chesked:

___ Bidder is a resident vendor who cerilfies that, during the life of the contract, on average at least 75% of the employees
working on the project bieing bid are residents of West Virginia who have resided in the state confinuously for the two years
immediately preceding submission of this bid; or,

Application Is made for 2.5% resident vendor preference for the reason eheslwed:

____ Bidder is a nonvesident vendor employing a minimum of one hundred state 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
minimuim of one hundred state residents who cerlifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiliate's or subsidiary’s employess are residents of West Virginia who have resided in the state
continuousty for the two years immediately preceding submission of this bid; or,

e

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

Application is made for 3.56% resident vender preference who is a veteran for the reason checked:

Bidder is an individual resident vendor who is a vetaran of the United States anmed forces, the reserves or the National Guard
and has resided in Waest Virginia continuously for the four ysars immediately preceding the date on which the bid is
submitied; or,

T

Application Is made for 3.5% resldsnt vendor preference who s a veteran for the reason chscled:

Bldder is a resident vendor who is @ veleran of the Unlied Siates armed forces, the reserves or the National Guard, If, for
puiposes of producing or distributing ihe commodities or completing the project which is the subject of the vendor’s bid and
continususly over the entire term of the projact, on average at least seventy-five percent of the vendor’s emploveas ara
residents of West Virginia who have resided in the state continuously for the iwo immediately preceding years.

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

| #

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

Under penalty of lavw for false swearing {(West Virginla Code, §61-5-3), Bldder hereby certifies ihat this cartificate is trug
and accurate In all respects: and that If & contract is jssued to Bidder gagiftnyihing coplatfpd within this certificate

Date:

*Chech any coﬁfnsﬂoné praference consideration(s) indicated above, which you are eniitled fo racelve.
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RFCI No. 0.3 I\ C/%L};

STATE OF WEST VIRGINIA
Purchasing Division

West Virginia Code §5A-3-10a states: No coniract of renewal of any contract may be awardsd by the state or any of ks
political subdivisions to any vendor of prospeciive vendor when ihe vendor or prospective vendor or a related party fo the
vendor or prospeclive vendor Is a deblor and the debt owad is an amount greater than one thousand dollars in the
agoregata.

DEFINITIONS:

"Debt” means any assessment, premium, penaliy, fine, tax or other amount of money owed to the stale or any of its
political subdivisions bscause of a judgment, fine, permit violation, license assassment, defaulted workers' compensation
premium, penally or other assessment prasently delinguent or due and required o be paid to the stafe or any of its
politica! subdivisions, including any interest or additional penaliies accrued thereon.

“Debtor” means any individual, corporation, partnership, assoclation, limited liabllity compeny or any other form or
business association owing a debi to the state or any of is political subdivisions. “Political subdivision” means any county
commission; municipality, county board of education; any instrumentalily esiablished by a county or municipality; any
separate corporation or instrumsniality sstablished by one or more counties or municipalities, as permiited by law; or any
public body charged by law with the performance of a government function or whose jurisdiciion is coextensive with one
of more counties or municipalities. “Related party” mezns a paity, whether an individual, corporation, parinership,
association, limited lisbility company or any othsr fori 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 olher interest
with the vendor so that the party will aciuaily or by sffect receive or control & portion of the benefit, profit or other
considaration from performance of a vendor coniract with the party receiving an amount that meets or excead five perceni
of the tota! contract amount.

EXCEPTION: The prohibition of this saction does not apply where a vendor has contested any tax adminisiered pursuant
{o chapter eleven of this code, workers' compensailon premium, permit fee or environmental fee or assessment and the
matier has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not in
default of any of the piovisions of such plan or agreement.

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

WHTNESS THE FOLLOWING S URE -'\—

Vendor's Nams: _____ ; OWQ a : Ph@ \

puthorized Signature: /X7y f e M-

State of Mat\ \
o

County of , fo-wit:

Taken, subscribed, and sworn to before me this Zé day of Q Pr‘; [ 204/
My Cormmission expires [0 [/ ;o/]— , 20 _/_2,—

Date: 6[/) X /;0/ /
/S

AFFIX SEAL HERE ' : NOTARY PUBLIC iz

Porchasing Affidavit (Revised 12/15/09)
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Please use this decument for technical guestions, 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 Involcing




ﬂ ﬂ‘@

Award

Other:
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