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INTROBUCTION

Anti-strip agents can effect the temperature susceptibility of
asphalt cement, This concern was expressed at the 33rd Annual
Bituminous Conference in St. Paul, Minnesota by Mr. David
Gendell, Director of Highway Operations. This study compares
viscosity-temperature relationships of asphalt cement with and
without anti-strip agent addition.

MATERIALS
The following materials were used in the study:
Asphalt Cement

AC-10 grade, Koch Asphalt, Omaha, NE
AC-10 grade, American 0il1, Linwood, IA

Anti-Strip Agents
Carstab BA-2000, Morton Thiokol
Pave Bond AP Special, Morton Thiokol
Redicote 82-S, Akzo Chemie America {Armak)

PROCEDURES

Kinematic viscosities were determined in accordance with Test
Method No. JTowa 609C except temperatures were varied.
Viscosities of original and treated asphalt were determined at
220, 250, and 275 degrees F,

Thin-film residues of original and treated asphalts were obtained
in accordance with Test Method No. Iowa 605-B., Residue viscos-
jties were determined at 250, 275, and 300 degrees F.

Viscosity results for each material combination were plotted on
log-log graph paper to graphically show the viscosity-temperature
refationships. It was assumed that all tested materials were
Newtonian liquids and the straight line graph was plotted by
linear regression.

TEST RESULTS

Detailed test results are given on the attached data sheet.
Slopes of the log-log graphs are also tabulized on the same
sheet.

DISCUSSION OF RESULTS

The coefficient of determination, rz, was used to indicate how

closely the straight line equation fits the experimental data.
The value of r¢ lies between 0 and 1. The closer it is to 1, the
better the fit.



All viscosityétemperature graphs of original and treated original
asphalt had r“ values of 1.00, indicating the Newtonian
assumption was correct. The plotted points for thin-film residue
viscosities Took 1ike a non-Newtonian cyrve might give the best
fit; however, the worst straight line r® value for this data was
0.98. The Newtonian assumption is therefore considered valid for
the temperature range being considered.

Slopes of the graphs indicate that the additives had Tittle
effect on the viscosity-temperature relationships of all material
combinations. Koch asphalt was more effected by additive
addition than Amoco asphalt. The most effect occurred with thin-
film residues containing BA-2000. In this case the change in
viscosity-temperature relationship was in the direction of
improvement.

Although the results indicate 1ittle effect of anti-strip
additives on viscosity-temperature reiationships in the
temperature range studied, the effect may be quite different and
more significant at lower temperatures. Determining viscosities
at lower temperatures requires special egquipment that was not
available.

RECOMMENDATION

It is recommended that the effect of anti~-strip agents on cold
temperature ductility of asphalt be determined to supplement
information gained from this study.




MATERIAL DEPARTMENT

DATA

SHEET

MLR-87-I

VISCOSITY - TEMPERATURE DATA
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"ASPHALT | ANTI-STRIP ADDITIVE | ORIGINAL ASPHALT |  THIN-FILM RESIDUE
. IDENT. NAME % |220°F[260°F | 275°F |%Loss |258°F |275°F |300°F -
AMOCO AQ-1O | NONE -~ 1905 | 7497 | 323 lo34 {1176 | 467 | 250
ABG =250 ,
BA_2000 e.5 |11 724 | 325 |lo48 |H22 | 454 | 278
PAVEBOND AP SPEC. ) ©.5 | 1912 74 | 319 loso | 1137 | 460 | 243 |
REDICOTE 825 .5 | 1875 688 312 o0.4940 | 1o 446 | 234
KOGk AG-O | NONE - 20301 &9/ 2.5 | 0.4% | 1142 48/ | 25
ABG - 297 i
BAZOOO o | 1762 | ¢72 | 2o# | 060 | r0¢/| 448 | 275
PAVE BOND AP SPEG.| 0.5 | /185 )| €77 | 305 | 0.6l | /1087 | 469 | 243
§ REQICOTE 82-5 0.5 | /846) 666 | 325 | 047 | 017 | #26 | 233

VISCASITY /TEMPERATURE
SLOPES OF LOG-LOG GRAPHS ¥

ADRITIVE AMoped KoCH
orte, VTHIN-F, § oR1&, | THIN F, |
NONE . ~7.9 -85 -84 —&.3
BA 2000 -7.9 -77 -7.9 -7.3
PAVEBOND AP .} —8.0 -85 =& -8, 2
Repleore g2-5| 4.0 -8.5 ~78 =&/
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