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Carbon Black—Tint Strength
This standard is issued under the fixed designation D 3265; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 4. Significance and Use

1.1 This test method covers the determination of the tint 4.1 For the broad range of commercial rubber grade carbon
strength of carbon black relative to an industry tint referenceblacks, tint strength is highly dependent upon particle size. Tint
black (ITRB). strength can be used as an indication of particle size; however,

1.2 The values stated in Sl units are to be regarded as that strength is also dependent on structure and aggregate size
standard. The values given in parentheses are for informatiodistribution. Therefore, differences in tint strength within
only. grades of carbon black may reflect differences other than

1.3 This standard does not purport to address all of theparticle size.
safety (?O.n.cems' ifany, aSS(.)CIated with its usef It is the Note 1—This test method was developed primarily for the character-
responsibility of the user of this standard to establish appro+,ation of N100, N200, and N300 series carbon blacks.
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. 5. Apparatus
5.1 Analytical Balancewith a sensitivity of=0.1 mg.

2. Referenced Documents 52 Automatic Mullef

2.1 ASTM Standards: _ 5.3 Photometric Instrumentcapable of detecting differ-
D 1799 Practice for Carbon Black—Sampling Packagethnces in the amount of light reflectance between shades of
Shipment$ ) ) ~gray?® The instrument is to be operated following the manu-
D 1900 Practice for Carbon Black—Sampling Bulk Ship- tactyrer’s instructions for optimum performance.
ments 5.4 Oven, Gravity-Convection Typeapable of temperature

D 4483 Practice for Determining Precision for Test Methodregulation within +1°C at 125°C 2°F at 257°F) and
Standards in the Rubber and Carbon Black Industries temperature uniformity within=5°C (+9°F).

D 4821 Guide for Carbon Black—Validation of Test 55 Reflectance Standardas required for each reflectance
Method Precision and Bids instrument for checking calibration.

3. Summary of Test Method tasé?eipatulas 100 to 150 mm (4 to 6 in.), two, flexible,
3.1 A carbon black sample is mixed with a white powder 5 7 gyringe 5-cn, automatic refilling, reproducible to

(zinc oxide) and a liquid vehicle (soybean oil epoxide) to-q g2 cnd.

produce a black or gray paste. This paste is then spread tog g Wiping Tissugabsorbent and lint free.

produce a surface suitable for measuring the reflectance of theg g paste Application ApparatusAny one of the following

mixture by means of a photo-electric reflectance meter. Th‘aroups of equipment may be used:

reflectance of the tested sample is then compared to the

reflectance of the ITRB prepared in the same manner. Thetint

strength of the tested sample is expressed as units of the3The sole source of supply of the Hoover Automatic Muller, Model M5 known

reflectance of the ITRB divided by the reflectance of theto the committee at this time is Hoover Color Corp., P.O. Box 218, State Highway
PNT 693, Hiwassee, VA 24347. If you are aware of alternative suppliers, please provide
Sample and mU|t|pIIed by 100. this information to ASTM International Headquarters. Your comments will receive
careful consideration at a meeting of the responsible technical comrhittegich
you may attend.
4 The following instruments have been found satisfactory for this test method:
1 This test method is under the jurisdiction of ASTM Committee D24 on Carbon  Erichsen Tint Tester 527, available from T. G. Bell, Inc., 1340 Home Ave.,
Black and is the direct responsibility of Subcommittee D24.21 on Carbon BlackAkron, OH 44310, and Hunter MiniScan XE or XE Plus, available from Hunter

Surface Area and Related Properties. Associates Laboratory, Inc., 11491 Sunset Hills Road, Reston, Virginia 22090-5280.
Current edition approved July 10, 2003. Published August 2003. OriginallyThe Densicron reflectometer may be used per Test Method D 3265 — 00.

approved in 1973. Last previous edition approved in 2002 as D 3265 — 02.  The Densicron reflectometer, though no longer commercially available, may be
2 Annual Book of ASTM Standardgol 09.01. used for the test. For instructions, see Test Method D 3265 — 01.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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5.9.1 Apparatus for Film Drawdown Method 8.2.1 Turn on the power switch and allow for 30 min
5.9.1.1 Film Applicator®® 0.076 mm (0.003 in.) in depth.  warm-up.
5.9.1.2 Polished Glass Plateapproximately 760 by 500 by 8.2.2 Place the reflectance head on the black calibration

10 mm (30 by 20 by 0.375 in.). panel and adjust the digital readout to 0.00 using the “zero”
5.9.2 Apparatus for Roller Spreader Method control potentiometer.
5.9.2.1Tint Roller Spreadet’ 8.2.3 Following Section 9, prepare the paste drawdown for
5.10 Desiccator reflectance measurement.

6. Reagents and Materials _ 8.2.4 Use one of the 0.1(_)00-9 ITRB_ pastes of 8.1 to set the
' instrument to read 3.00 using the calibration control potenti-
6.1 Purity of Reagents-Reagent grade chemicals shall be gmeter.

used in all tests. Unless otherwise indicated, it is intended all g 2 5 Determine the reflectivity on the remaining 0.1000-g

reagents shall conform to the specifications of the CommitteerR paste. This reflectance reading must be from 2.99

on Analytical Reagents of the American Chemical Societythrough 3.01 for the duplicate pastes to be considered accept-

where such specifications are availab®ther grades may be gpje.

used, provided it is first ascertained that the reagent is of g5 g |f the duplicate 0.1000-g pastes are acceptable, the

sufficiently high purity to permit its use without lessening the 4 are blended together using a spatula, and the instrument is

accuracy of the determination. set to read 3.00 using the calibration control potentiometer.
6.2 Industry Tint Reference Black. 8.2.7 If the duplicate pastes are unacceptable, prepare an-

6.3 Plasticizer soybean oil epoxidé? ther 0.1000— te following 9.1 th h 99 and foll
6.4 Solvent cleaning, low toxicity, and nonflammabté. gZeSr ' g paste foflowing =. through 2.5, and Toflow

6.5 Zinc Oxide Industry Tint Zinc Oxide-?

6.6 ASTM D24 Standard Reference Blaégs. 8.2.8 Determine the reflectance value for all of the remain-

ing ITRB pastes of 8.1.

7. Sampling 8.2.9 Calculate the tint strength of the standard pastes as
7.1 Samples of shipments shall be taken in accordance wit‘?"ows: _ _

Practices D 1799 and D 1900. Tint Units = 3.005 X 100 (1)

8. Calibration and Standardization where:

S = reflectance value of sample.

8.2.10 If the measured tint values are not within the guide-
es (=0.8 % relative of the target tint strength values) given
in 8.1, then a regression of the standard valyes(ue) on the
measured values (value) must be calculated using the least

8.1 Standard Pastes-Prepare pastes of the ITRB, follow-
ing 9.1-9.9 for the following masses, prepare the 0.1000-gi;in
paste in duplicate:

Industry Tint Reference Black

(g in 10.2 mixture) Calibration Tint Units ~ Acceptable Range
squares method.
0.0900 90.0 89.3 - 90.7 ] o )
0.1000 100.0 99.2 — 100.8 Note 2—It is almost always necessary to develop a statistical equation
0.1100 110.0 109.1 — 110.9 to measure tint strength values.
0.1200 120.0 119.0 - 121.0 ]
0.1300 130.0 129.0 - 131.0 8.2.11 The measured tint strength of all subsequent samples
8.2 Erichsen Tint Tester 527 shall then be corrected by substituting each measured value

into this linear equation and calculating the corrected value for
the tint strength.

% The sole source of supply of the Film Applicator, Catalog No. AR-5257 known 8.2.12 ) New regiStration coefﬁc_ients are determined periOdi'
to the committee at this time is Byk-Gardner, Ph. (800) 343-7721, http://byk-cally, typically on a monthly basis.

gardnerusa.com.. . . . . -
“The sole source of supply of the Tint Roller Spreader, Model 1A known to the 8.2.13 Proper calibration and standardization of the equip

committee at this time is Titan Specialties, Inc., P.O Box 2316, Pampa, TXment' _reagents, materials, and method shall be checked on a
79066-2316. periodic basis using ASTM D24 Standard Reference Blacks.
8 Reagent Chemicals, American Chemical Society Specificatidmerican The standard tint strength values and the acceptable test limit

Chemical Society, Washington, DC. For suggestions on the testing of reagents n . .
listed by the American Chemical Society, sAealar Standards for Laboratory 8tf the standard reference blacks may be found in Guide

Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia D 4821.

and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville, 8.3 Hunter MiniScan

MD. . . . .
9Industry Tint Reference Black, an N-330 carbon black, is available from 8.3.1 Calibrate the instrument using the black and white

Laboratory Standards and Technologies, 227 Somerset St., Borger, TX 79007. tiles.

19 Chemical Abstracts Registry Numhk2768-71-7, “Paraplex G-62,” available 8.3.2 Place the instrument in Setup Mode. Set up instrument

from C. P. Hall Co., Technical Center, Customer Service Department, 5851 West : : : o
73rd St., Chicago, IL, 60638. Minimum order is 5 gal and order should state “Refe?’vlth XYZ color Scale’ D65 Illummant’ 10 Observer’ average a

to ASTM D3265.” A report on the shelf life of this material is filed at ASTM minimum of 3 readings_- (Note that corresponds tO_ the
International Headquarters. Request RR: D24-1004. lightness/darkness function, and thus represents the informa-
111,1,1-trichloroethane has been found satisfactory for this test method. tion of interest)
12 Available from Forcoven Products, Inc., P.O. Box 1556, Humble, TX 77347. ’ .
13 Available from Laboratory Standards and Technologies, 227 Somerset St., 8.3.3 Read each of the ITRB pastes at least three times and

Borger, TX 79007. record only the averag¥ value of the three readings. The
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value for the 0.1000 g paste should read approximately 2.60. 9.10.1.4 Pick up the applicator without removing the excess
Calculate the tint strength of the ITRB pastes as follows:  paste adhered to it; return it to the beginning of the drawdown,

Tint = 2.60/ X100 2y and again draw down the paste to the bottom edge of the glass
plate in 2 to 3 s. The drawdown shall have a uniform surface
where: approximately 65 mm (2.5 in.) wide. If the surface is not
Y = reflectance value of sample. uniform, prepare another drawdown.

8.3.4 Follow 8.2.10-8.2.13 to complete the calibration of the

Hunter MiniScan. Note 5—The wet film thickness of the drawdown has a nominal

thickness of 0.04 mm (0.0015 in.), or approximately one half the actual
gap clearance of the applicator.

9.10.2 Roller Spreader Methad
ITRB, and the carbon black : . . L
9.10.2.1 No preparation of the paste is required, for it is
placed directly on the turning roller of the tint roller spreader.
9.11 Adjust the reflectance instrument as follows:
9.11.1 Erichsen Tint Tester 5270—Film Drawdown Method
Note 3—The ITRB must be dried each day a test is performed, 9.11.1.1 Follow 9.1-9.9.
preferably at the same time as the tegted sample. Dry only the required g 11.1.2 Disregarding the first 75 mm (3 in.) at the top of the
amount, as the ITRB should not be dried repeatedly. drawdown, set the reflectance head aperture over the draw-
9.2 Weigh a sample of exactly 0.1000 g of carbon black intoadown of the ITRB (100 %) paste.
a weighing dish and then weigh onto the carbon black 3.7500 9.11.1.3 Adjust the Erichsen reflectometer to read an aver-
g of zinc oxide. For N500, N600, N700 series carbon blacksage of 3.00 for at least four readings taken at different
weigh exactly 0.2000 g of carbon black and 3.7500 g of zingositions.
oxide. _ _ 9.11.1.4 The instrument is now correctly adjusted for read-
9.3 Using the syringe, place 2.26 0.02 cnt or, if pre-  ing other pastes. The value of 3.00 is used for ITRB for making
ferred, 2.20 g of plasticizer in the center of the mulling plate.calculations in 10.1.
Note 4—If the use of 2.20 crh(2.20 g) of plasticizer produces an 9.11.1.5 Remove the paste and clean the drawdown area

unmanageable fluid paste, then it is acceptable to use 2.8(c00 g) of ~ When all readin_gs have been made.
plasticizer for both the ITRB standard and the sample. 9.12 Determine the reflectance value of the prepared paste

9.4 Place the zinc oxide and carbon black in the center off the test sample as follows:
the pool of plasticizer. 9.12.1 Erichsen—Film Drawdown Method

9.5 Mix the three materials with a spatula, confining them as 9-12-1.1 Disregarding the first 75 mm (3 in.) at the top of the
close to the center as possible; mix until they are welidrawdown, set the reflectance head aperture over the draw-

incorporated. Clean the material from the spatula onto the toOWN: _ _ .
mulling plate, maintaining minimum loss of material. 9.12.1.2 Take at least four readings at different positions.

9.6 Set the muller for 25 revolutions with one extra mass ofR€cord each reading and use the average as the reflectance

the arm equivalent to a force of 445 N (100 Ibf) on the plate.v&!ue for the sample in 10.1.
Close the plates, raise the mass arm, and start the muller, ~ 9-12.1.3 Remove the paste and clean the drawdown area

9.7 At the end of the 25-revolution cycle, lower the massWhen all readings have been taken.
29-13 Hunter MiniScan—Film Drawdown Method

arm, and open the plates. Scrape the upper plate with a spatul . - k .
P b P Pperp P 9.13.1 Disregarding the first 75 mm (3 in.) at the top of the

to remove as much paste as possible, and transfer it to th h " h h
center of the lower plate. Then, with the lower plate rotating, émdown, set the reflectance head aperture over the draw-

use the spatula to spread the paste to a flattened circle on tH . _ .
plate, then work all of the paste to the exact center. Repeat this 9.13.2 Take at least 3 readings at different positions a”‘?'
step two additional times. Clean the material from the spatul%%cord the average as the reflectance value for the sample in

onto the top mulling plate.
9.8 Repeat 9.6 and 9.7 three times, for a total of four cycles 9-13-3 Remove the paste and clean the drawdown area when

of 25 revolutions each. all readings have been taken.

9.9 Remove the paste to a smooth, clean surface, and clean )
the muller plates, using a solvent and wiping tissue. 10. Caleulation
9.10 Prepare the paste for reflectance measurement by onel0.1 Calculate the tint strength to the nearest 0.1 unit as

9. Procedure

9.1 Dry the zinc oxide,
sample(s) fo 1 h in thespecified oven set at 125 1°C (257
+ 2°F). Remove to a desiccator and allow to cool to room
temperature.

of the following methods: follows:
9.10.1 Film Drawdown Method ' - . T = [(1/Sx 100) X M] +B )
9.10.1.1 Clean the glass plate with a wiping tissue to

remove any dust particles or film. where:

9.10.1.2 Use a spatula to place a portion of the paste neaf tint units,

9.10.1.3 Using a film applicator and applying moderate, S reflectance value for the sample,

consistent pressure, draw down the paste to the bottom edge igl slope of regression equation from 8.2.11, and
2to3s y-intercept from 8.2.10.
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TABLE 1 Precision Parameters “ for ASTM 3265, Carbon Black— TABLE 2 Interlaboratory Precision Program
Tint Strength, (Type 1 Precision)

Material Number of Laboratories
Note 1—Symbols are defined as follows: SRB A6 (N134) 16
Sr = within laboratory standard deviation SRB B6 (N220) 16
r = repeatability, measurement units SRB C6 (N326) 14
(r) = repeatability, % SRB D6 (N762) 16
SR= between laboratory standard deviation SRB E6 (N660) 16
1la Yy ; SRB F6 (N683) 16
R = reproducibility, measurement units
(R) = reproducibility, %
Tint
Number of Strength L ) )
Units Laboratories  Units 12.4 The results of the precision calculations for this test are
Material Mean Value  Sr 0 SR ®) given in Table 1. The materials are arranged in ascending
SRB F6 (N683) 16 51.7 0.49 2.69 1.55 8.49 “mean level” ord(,a'_" . .
SRB D6 (N762) 16 56.8 0.67 334 167 834 12.5 Repeatability—The pooled relative repeatabilityr),
SRB E6 (N660) 16 60.0 064 303 171 807  of this test has been established as 2.79 %. Any other value in
EEE (B:g E,Z'ggg; 12 ﬁ?é g'ig ;Zg 122 ggg Table 1 may be used as an estimate of repeatability, as
SRB A6 (N134) 16 129.8 137 300 258 563  appropriate. The difference between two single test results (or
Sveqagev | 88.2 087 270 170 573 determinations) found on identical test material under the
- S ' ' ' repeatability conditions prescribed for this test will exceed the
Precision data based on normalized tint strength. repeatability on an average of not more than once in 20 cases

in the normal and correct operation of the method. Two single

For N500, N600, N700 series carbon blacks, divide the tintest results that differ by more than the appropriate value from

value by 2, after applying regression equation, in order to getable 1 must be suspected of being from different populations
the final value. and some appropriate action taken.

~Nore 6—The regression analysis may be omitted if the ITRB calibra-  Nore 7—Appropriate action may be an investigation of the test method
tion curve meets the requirements of 8.1. procedure or apparatus for faulty operation or the declaration of a

significant difference in the two materials, samples, and so forth, which
11. Report

o _ generated the two test results.
11.1 Report the following information: 12.6 Reproducibility—The pooled relative reproducibility,

ﬁi% Eﬂrgtﬁiz'ﬂiggﬁﬁ]a:fg d?gg;qﬁeszr;saf’reﬂe ctance. and (R), of this test has been established as 5.73 %. Any other value

11.1.3 The result obtained from the individual determina-" Tablg 1 may be.used as an estimate Of. reproduci.bility, as
tion is reported to the nearest 0.1 unit appropriate. The difference between two single and indepen-

dent test results found by two operators working under the
12. Precision and Bias prescribed reproducibility conditions in different laboratories
an identical test material will exceed the reproducibility on an
gverage of not more than once in 20 cases in the normal and
correct operation of the method. Two single test results
Rroduced in different laboratories that differ by more than the
ppropriate value from Table 1 must be suspected of being
rom different populations and some appropriate investigative

12.1 These precision statements have been prepared
accordance with Practice D 4483. Refer to this practice fo
terminology and other statistical details.

12.2 The precision results in this precision and bias sectio
give an estimate of the precision of this test method with th
materials used in the particular interlaboratory program de- ; _ :
scribed below. The precision parameters should not be used f0F techm_cal/commerual action tak_en. . )
acceptance or rejection testing of any group of materials 12.7 Bias—In test method terminology, bias is the differ-
without documentation that they are applicable to those Ioarx_ance between an average test value and the re_ference ('_[rue) test
ticular materials and the specific testing protocols of the tesP™OPerty value. Reference values do not exist for this test
method. Any appropriate value may be used from Table 1. Method since the value or level of the test property is

12.3 A type 1 interlaboratory precision program was Con_excluswely defined by the test method. Bias, therefore, cannot
ducted as shown in Table 1. Both repeatability and reproduc2€ determined.
ibility represent short term (daily) testing conditions. The
testing was performed using two operators in each laboratory3: Keywords
performing the test once on each material on each of two days 13.1 carbon black; photo—electric reflectance meter; tint
(total of four tests). strength
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



