For PAGEs L6, 62 ano 8BlL see FiLE copy



ENGINEERING RESEARCH INSTITUTE
THE UNIVERSITY OF MICHIGAN
ANN ARBOR

Final Report (Appendix II)

SPECIAL INVESTIGATION OF ASPHALT RECOVERED FROM MIXTURES
OF ORIGINAL AND RE-USED AGGREGATE FROM MICHIGAN
AND MINNESOTA SOURCES AFTER (n) TYPE EXPOSURE

R. A, Leger

Supervisor Laboratory Operations

W. M. Aldous

Project Engineer

Project 2249

THE OHIO OIL COMPANY
FINDIAY, OHIO

May 1957



——  The University of Michigan + Engineering Research Institute

‘The basic report consists of data from which it is possible to compare the
behavior of the asphalts when mixed with different aggregate and subjected to
various degrees of exposure. The proportions of the mixtures were practically
identical. The exposures varied and have been identified by letter symbols (a)
to (n). These are summarized on the title page of each table or graph and are
included in the text of the basic report.

With the exception of exposures (k) and (1), which consisted of 60-day out-
door weathering, all were conducted under laboratory conditions and varied with
respect to aggregate, temperature, and duration.

In general, it required the more severe laboratory exposures to develop
pronounced contrast in the behavior of the three asphalts. In exposure (n), the
aggregate was heated to 350°F and the asphalt to 300°F prior to mixing for 1
minute. The loosely spread mixture was heated for 180 minutes in a force-draft
oven at 325°F. It was then cooled and the asphalt was recovered and tested.
This test was the most severe of the series and was especially effective in
changing the spot characteristics.

A limited number of (n) exposures were included in the initial testing in
which spot characteristics were determined with Skelly "S" and straight xylene
solvent. The severe exposure accelerated change in the asphalt and appeared to
be useful in determining the cause of a previously observed reduction in the
weight of the recovered asphalt from that initially incorporated in the mixture.

The degree of heterogeneity of the recovered asphalt, as reflected by its
spot characteristics was explored by varying the percent of xylene in heptane
solvent, in addition to the previously used Skelly "S" and straight xylene.

The results of all preceding extraction and recovery of asphalt from fresh
aggregate mixtures indicated a universal decrease in the recovered weight. Sub-
sequent tests of the recovered asphalt showed changes in the relative propor-
tions of asphaltenes, oily constituents, and resins. This change was manifest
in the decrease of the resin/asphaltene (R/A) ratio. The extraction and re-
covery of asphalt followed the procedure described by A.S.T.M. Designation:
D762-49, "Standard Method of Test for Hot Extraction of Asphaltic Materials
and Recovery of Bitumen by the Modified Abson Procedure." Special care was
exercised to insure complete recovery. The sample was weighed to the nearest
gram. The benzene solvent was recycled for one hour or more after benzene be-
came apparently colorless, during which time the mixture was stirred and agi-
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tated every 15 minutes. The extractor was thoroughly flushed with fresh ben-
zene, all vessels and utensils washed, the collective solvent and included
material recaptured, solvent distilled, and residue centrifuged and supercen-
trifuged.

It was considered possible that a small portion of the original asphalt
was absorbed or absorbed by the original aggregate, in which case such reten-
tion might modify the decrease in quantity and properties of the same fresh as-
phalt when combined with and recovered from aggregate reclaimed from previous
mixtures.

The test data are tabulated on page 6 and the percent change in the physi-
cal properties is shown on page 7. The results of the spot tests, which con-
stitute a major portion of this supplemental investigation, have been photo-
graphed and are included on pages 9 to 92.

Data from the tables are on page 5. The average of three tests for each
asphalt is reported. The letters (0) and (R) signify the original and re-used
aggregate, respectively. Test results appearing in the basic report relative
to (n) exposure have been included. Their similarity to the supplemental test
values is of interest.

Leonard asphalt will be reviewed separately. Penetration of asphalt re-
covered from the mixture of original Michigan aggregate was OOHO%, the soften-
ing point, 1.8%, and the softening point-penetration ratio was 9.06% less than
for re-used. Although the difference is quite small, it is not as anticipated
because the asphalt components presumebly remaining on the re-used aggregate
did not contribute in reducing the change. Only a minor difference may be
noted in the spot characteristics of the asphalt recovered from original and re-
used aggregate.

In the case of the Minnesota aggregate, the comparison between the char-
acteristics of the asphalt recovered from original and re-used mixtures is
more consistent with the initial hypothesis that the percentage change is re-
duced due to retention by the aggregate of some component of the asphalt.
Penetration of asphalt from the re-used aggregate decreased 2.0%, softening
point, 3.17%, and softening point-penetration ratio, 70.50%, as compared to the
asphalt recovered from the original aggregate mixture. Only minor difference
occurred in the spot tests.

There were greater changes in the asphalts recovered from Minnesota aggre-
gate mixtures than in those recovered from Michigan aggregate. An inspection
of the tabulated values will readily disclose this behavior with respect to
penetration, softening point, softening point-penetration ratio and in the spot
tests, particularly in the case of Skelly and above 25% xylene—T75% heptane
solvents.

The individual appraisal of Lion asphalt indicates decreases of 1.05%,
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2.36%, and 20.06% in penetration, softening point, and softening point-penetra-
tion ratio, respectively, in the re-used aggregate mixtures as compared with
the initial Michigan aggregate. With Minnesota aggregate the trend is par-
tially reduced or reversed. Penetration increased 0.55%, softening point in-
creased 0.47%, and softening point-penetration ratio decreased 0.17%. These
differences are practically immaterial as are the variations in spot tests.

Test results on Trumbull asphalt mixtures with Michigan original and re-
used aggregate indicate an appreciable change. A decrease of 6.59%%, 6.96h,
and 109.48% occurred in penetration, softening point, and softening point-pene-
tration ratio, respectively, for asphalt recovered from re-used aggregate.
Spot-test results are very similar with original and re-used aggregate. With
Minnesota aggregate, the change is reversed. With the re-used aggregate the
change was 1.55%, 4.27%, and 93.11% greater in penetration, softening point,
and softening point-penetration ratio. There 1s little difference in spot-test
results.

The following performance ratings of the three test asphalts were formula-
ted by using the criterion of least change to indicate behavior under (n) ex-
posure. Asphalt performance is compared by (1) best, (2) intermediate, and (3)
least favorable. An arbitrary rating of +5 for negative spot, -2 for ring, -3
for trace, -4 for slightly positive, and -5 for positive spot were used to
evaluate the results of the spot tests.

Rating of Leonard, Lion, and Trumbull Asphalt

Soft Soft Pt/ 100% % Xylene in Heptane

Penet  py pop Ratio XY yylene TTOB 15% 20K 25 50%  55%
Original Michigan Aggregate

L (1) oL (1) L (1) +15 +15 .15 -15 -9 + 8 +15 +15
oL (2) L (2) oL (2) + 8 +15 -1 -12 -15 -6 +1 +8
or (3) or (3) or (3) -6 +15 -5 -1 -1 -1 -9 +1
Re-Used Michigan Aggregate

L (1) L (1) L (1) +15 +15 -15 -15 -6 +15 +15 +15
or (2) oL (2) ar (2) -6 +15 -1 -1 -1 =-15 -9 + 8
oL (3) or (3) oL (3) + 8 +15 -15 -12 -15 -12 -6 +15
Original Minnesota Aggregate

L (1) L (1) L (1) +15 +15 .15 =15 -9  +15 415 +15
oL (2) L (2) oL (2) + 1 +15 -15 -15 -15 -12 -9 + 8
or (3) or (3) or (3) -6 +15 -15  -15 -15 -15 -12 + 1
Re-Used Minnesota Aggregate

L (1) oL (1) L (1) +15 +15 .15 -15  -15 + 8 +15 +15
OL (2) L (2) oL (2) -6 +15 15 <12 <15 -9 -9 + 1
or (3) or (3)  Or (3) -6 +15 -15 -15 -15 -15 ~-15 -6
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The preceding table has been condensed below to facilitate interpretation
of test results. The percent change of the asphalts with respect to penetra-
tion, softening point, and. softening point-penetration ratio is listed in order of
their performance. The arbitrary numerical ratings of spot tests for each
condition and solvent have been added algebraically. For example, 3 negative
spots are indicated by a value of +15, 3 positive spots by -15. A combination
of 1 positive and 2 ring spots would have a value of -9 whereas 1 negative
and 2 ring spots would be indicated by +1.

Michigan Aggregate Original Minnesota Aggregate
pepey SOft  Soft Pt/ or . Soft Soft Pt/ 5
enet  py pep Ratic 9P Re-Used  1oPY  pt  pen Ratio  “POF
L OL L L +29 Original L L L L +36
OL L oL OL -14 Original OL OL OL OL -43
or or oT 0T -53 Original or or oT or -62
L L L L +39 Re-used L OL L L +23
OT OL QT OL -22 Re-used OL L OL OL -50
OL or OL 0T -52 Re-used oT aor or ar =72
Note: L = Lion Asphalt OL = Leonard Asphalt 0T = Trumbull Asphalt

Based on (n) exposure, percent change in test values, and the arbitrary
relative numerical scale for spots, evaluation of asphalt behavior may be in
terms of performence as Lion, Leonard, and Trumbull, regardless of source or
condition of aggregate.

With regard to spot test for asphalt recovered from Michigan aggregate
mixtures, Lion asphalt improved, Leonard deteriorated, and Trumbull improved
with re-used aggregate. With Minnesota aggregate, the spot scale values all
deteriorated with re-used material. These results do not confirm the prelimin-
ary hypothesis that re-used aggregate might tend to reduce change in the asphalt|

Conclusions relative to the foregoing test results will be incorporated in
the basic report.
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E.R.I. 224L9-6P ENGINEERING RESEARCH INSTITUTE PAGE 9of9

(Final) UNIVERSITY OF MICHIGAN

N1A-OL Mich N1A-OL Mich

skelly 10k Xylene

N1A=OL Micn N1A=OL Mich Nla-oL Mich

15% Xylene 207 Kylene 250 Xvlene

N1A-OL Mich N1A-0L Mich

30% Xylene 39% Xylene



E.R.I. 2249-6P ENGINEERING RESEARCH INSTITUTE PAGE
(Final) UNIVERSITY OF MICHIGAN

N24-0L Mich N2A=0L Mich

10% Xylene

Skelly

N<A-QL Mieh N2A-0L Mich N2A=-0L Mich

15% Xylene 20% Xylene 255 Xylene

N2A~OL Mich N2A<QL Mich

30% Xylene 35% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N3A=0L Mich N3A-0L Mich

Skelly 10 Aylene

NZA-(OL Mich N34-0L Mich
N3A-OL Mich

B E‘Y\e o - e
15% Xylene 200 Ik 20 Xyle e

N3A=QL Mich N3A-QL Mich

30% Kylete

354 Xylene
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(Final ,
) UNIVERSITY OF MICHIGAN

- ich
N1B-0L M N1B-OL Mich

Skelly 10% Xylene

N1B=-0L Mich N1B-OL Mich N1B-OL Mich

15% Xylene 20j% Xylene 25% Xylene

N had [¢]

30% Xylene
35% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2B-OL Mich N2ZB=OL Mich

Skelly 10% Xylene

NzB"OL Mich ch N2B-0L Mich

oxd Yy
15% Xylene 20% Xylene 25% Xylene

NZ2B-OL Mich N2B=-OL Mich

35% Xylene

30% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

N3B-OL Mich
N3B~0L Mich

Skelly

10% Xylene

N3B=OL Mich N3B=OL Mich NZB=-OL Mich

15% Xylene 20% Xylene 25% Xylene

N3B=0L Mich N3BR=0L Mich

30% Xylene
35% Xylene
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N1RA-OL Mich

Skelly

N1RA-OL Mich
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Xylene

N1RA-OL Mich

Xylene . “ .

104 Xylene

Xylene

15% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

N1RA=OL Mich N1RA=QL Mich

Xylene I

Xylene

20% Xylene 25% Xylene

RA-OL Mich
N NR1A-OL Mich

Xylene

Xylene

30% Xylene 35% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

NR2A-OL Mich NR2A=-0L Miol

Skelly Xylene

NR2A=0L Mich NR2A=-QL Mich

Xylene

Xylene

10% Xylene 15% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

NR2A-OL Mich NR2A-OL Mich

Xylene

Xylene

20% Xylene 25% Xylene

NR2A-0L Mich NR2A-0L Mich

Xylene

Xylene

30% Xylene 35% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

NR3A=-0L Mich N3RA-OL Mich

Skelly Xylene

N3RA-QL Mich
N3RA=0L Mich

Xylene

Xylene

15% Xylene

10% XYJ.ene
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(Pinal) UNIVERSITY OF MICHIGAN

NR3A-0L Mich N3RA-OL Mich

Xylene xyleﬂe

20% Xylene 25% Xylene

N3RA-OL Mich NR3A-0L Mich

Xylene
Xylene

35% Xylene
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(Final) UNIVERSITY OF MICHIGAN

Skelly Xylene

NR1B=-OL Mich NR1B-0L wicp

10% Xylene

15% Xylene

Xylene

NR1B-OL Mich

Xylene

NR1B-OL Mich
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(Final) UNIVERSITY OF MICHIGAN

25% Xylene

20% Xylene

Xylene Xylene

NR1B-~OL Mich NR1B-~OL Mich

35% Xylene
30% Xylene

Xylene

NR1B-OL Mich NR1B~0OL Mich

Xylene
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(Final
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€ _OL M
NRZB

NR2B~QL Mich

Xylene

" NRK2B=-0L Mich
NR2B-0L Mic

Xylene

Xylene

15% Xylene
10% XYIene
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(Final) UNIVERSITY OF MICHIGAN

NR2B=-0L Mich NR2B-OL Mich

Xylene

20% Xylene 255 Kylene

Xylene

NRZB-OL Mich NRZB-OL Mich

Xylene
Xylene

30% Xylene 3% iylene
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(Finel) UNIVERSITY OF MICHIGAN

NR3B-0L Mich NR3B=~0L Mich

Skelly Xylene

NR3B=OL Mich NR3B-OL Mich

Xylene

Xylene

10% Xylene 15 Xylene
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(Final) UNIVERSITY OF MICHIGAN

NR3B-OL Mich NR3B-OL Mich

Xylene

Xylene

25% Xyl
20% Xylene yiene

NR3B=GL Mich NR3B=OL Mich

Xylene

Xylene

30% Xylene 35% Xylene



E.R.I. 2249-6p
(Finel)

N1A-OL Minn

Skelly

NiA~0OL Minn

10% Xylene

ENGINEERING RESEARCH INSTITUTE PAGE
UNIVERSITY OF MICHIGAN

N1A=OL Minn

Xylene

N1A-OL Minn

Xylene

15% Xylene
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(Final) UNIVERSITY OF MICHIGAN
N1lA-OL Minn
NlA=OL Minn

Xyle
Xylene Y1lene

20% Xylene

25% Xylene

N1A-OL Minn N1A=-OL Minn

Xylene . Xylene .

Xylene
30% Xy 35% Xylene
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(Final UNIVERSITY OF MICHIGAN

N2A-OL Minn N2A=-0L Minn

Skelly Xylene

N2A=0L Minn N2A-0L Minn

10% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2A=QOL Minn N2A-QL Minn

Xylene . ' Xylene

20% Xylens 25% Xylene

N2A-OL Minn NZ2A-OL Minn

Xylene

Xylene

30% Xylene 35% Xylene
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(Final) UNIVERSITY OF MICHIGAN
N3A=-OL Minn
N3A-OL Minn
Skelly Xylene
N3A=OL Xinn

N3A=-QOL Minn

. Xylene .

Xylene

104 Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N3A~OL Minn N34=0L Minn

Xylene
Xylene
20% Xylene 25% Xylene
N3A=-QL
N3A=0L Minn Minn

Xylene

Xylene

3% Xylene 55% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1B=0OL Minn

Skelly

N1B=OL Minn

104 Xylene

N1B-OL Minn

Xylene
N1B=0L Minn

Xylene

15% Xylene
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(Final)

N1B~OL Minn

20% Xylene

N1B-OL Minn

30% Xylene

Xylene .

ENGINEERING RESEARCH INSTITUTE PAGE
UNIVERSITY OF MICHIGAN

N1B=OL Minn

Xylene

25% Xylene

N1B-OL Minn

Xylene .

35% X.Ylepe
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(Final) UNIVERSITY OF MICHIGAN

N2B~OL Minn N2B~OL Minn

Skelly

Xylene

NzB-OL M1
N2B-OL Minn m

Xylenei‘llllll"

Xylene

10% Xylene 15% Xylene
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ENGINEERING RESEARCH INSTITUTE PAGE 36 of 92

(Final) UNIVERSITY OF MICHIGAN

N2B~-OL Minn

X¥ylene

20% Xylene

Xylene

30% Xylene

N2B=0L Minn

X.V le ne

25% Xylene

N2B-OL Minn

Xylene

35% Xylene
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(Pinal) UNIVERSITY OF MICHIGAN

N3B=0L Minn N3B-OL Mina

Skelly Xylene

N3B=OL Minn N3B=0L Minn

1en® 1‘|||||||l’ |III' "II') "llllll'
X Xylene

10% Xylene
15% Xylene



E.R.I. 2249-6p
(Final)

N3B=0L Minn

Xylene

20% Xylene

N3B-0L Minn

Xylene

30% Xylene

ENGINEERING RESEARCH INSTITUTE PAGE 38 of 92
UNIVERSITY OF MICHIGAN

N3B=-OL Minn

Xylene

25% Xylene

N3B~OL Minn

Xylene .

35% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1A-1 Mich N1A-L Mich

Skelly Xylene

NlA-L Mich N1lA-L Mich

Xylene

10% Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHICAN

Nl1A-L Mich N1lA-L Mich

Xylene

20% Xylene 25 Xylene

N1lA-1, Mich NlA-L Mich

Xylene

30% Xylene 35% Xylene
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(Finel) UNIVERSITY OF MICHIGAN

N2a-L Mich

NzA-L Mich

Skelly Xylene
N24-L Mich N2A-L Mich

Xylene Xylene

10%. Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2a=L mich Nz2a~L Mich

iylene .
20% Xylene 25% Xylene
N2A-1L Mich NZa-L Wich

Xylene

30% Xylene 35% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N3A-L Mich N34-L Mich

Skelly

Xylene

N34-L Micp N3A-L Nich

10% Xylene 15% Xylene
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bh of 92
(Final) UNIVERSITY OF MICHIGAN

N34<L Mich

N3A-L Mich

20% Xylene 250 Xylene

N3A-L Mich N3A-L NMich

30% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1B-L Mich N1B-L Mich

Skelly Xylene

N1B-L Mich

N1B-L Mich

Xylene

10% Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

NZB-L Mich

NZB~-L Mich

Skelly Xylene

NZB-L Mich N2B-L Mich

10% Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2B-L Mich

N2B-L Mich

e . Xylane

25% Xylene

20% Xylene

N2B-L Mich

N&B-L Mich

Xyvlene

30% Xylene 3%% Xylene



E.R.I. 2249-6p ENGINEERING RESEARCH INSTITUTE PACE
(Final) UNIVERSITY OF MICHIGAN

- ch
N3B-1. M1 N3B-L Mich

Skelly Xylene

N3B-L Mich N3BeL Miep

10% Xylene 154 Xylene

L9 of 92
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(Final) UNIVERSITY OF MICHIGAN

N3B-L Mich N3B-L Mich

20% Xylene 25% Xylene

N3B=-L Mich N3B-L Mich

30. Xylene 354 Xyvlene
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(Pinal) UNIVERSITY OF MICHIGAN

NLA-L Minn N1A-L Minn

Skelly Xylene

N1A=L Minn NlA-L Minn

10% Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1lA-L Minn N1lA=-L Minn

o

0% Xylene 25% Xylene

o

N1lA-L Minn Nlia-L Minn

25% Xylene

30% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2A-L Minn N2i=1L Minn

Skelly

Xvlene

N24-L Minn

Xylene

NZA=L Minn

10% Xylene

15% Xylene
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N2A-L Minn

20, Xvlere

Nea=1 M

Liadl

“ylene

30% Xylene

ENGINBERING RESEARCH INSTITUTE PRGE, R
UNIVERSITY OF MICHIGA

NZA-L Minn

Xylene

re
o

> Xylene

Noa=L Minpn

35% Xvlene
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N3A-L Minn N3A=], Minn

Skelly Xylene

N3A-L Minn N3A-L Minn

104 Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN
N3a-L Minn N34=L Minn
Xylene .
20% Xylene 25% Xylene
N3A-L Minn N3A-L Minn

Zylene Xylene

SUn Ayi .
/el .Y-Le“e VI AY v ue
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(Final) UNIVERSITY OF MICHIGAN

N1B-L Minn N1B~-L Minn

Skelly Xylene

N1B-L Kinn N1B-L Minn

J)
10% Xylene 15% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1B-L Minn N1B-L Minn

20, Yylene e
o =00 Ayl-ne

N1B-L Minn Nlr=L ¥inn

; 3D Lyiene
300 Aylene
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(Fineal) UNIVERSITY OF MICHIGAN ° 07 ot

NZB-L Minn NzB-L Micn

Skelly Wl
SViIET e

N2B-L Minn
NzB-L kinn.

-

Xslene

10% Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2B-L Minn N2B-L MNinn

20% Xylene

2

Q

r5g

Xylene

N2B-L Mion

NzB-L Minn

Xylene Xylene

30% Xylene
35% Xylene
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N3B-L Minn N3B-L Minn

Skelly Xylene

N3B-L Minn NZB-L Minn

Xylene

104 Xylene 156 Xylene
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N1A-OT Mich

N1A=-OT Mich

Skelly

Xylene

N1A-OT Mich N1A-OT Mich

Xylene .

10% Xylono 15% Xylene

Xylene
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(Final) UNIVERSITY OF MICHIGAN

N1A-OT Mich N14-0T Mich

20% Xylene 25% Xylene

N1A-0T Mich N1A-OT Mich

Xylene .

30% Xylene 354 Xylene

Xylene
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(Final) UNIVERSITY OF MICHIGAN

N2A-0OT Mich

N2A-0T Mich

Skelly

Xylene

N2A=-0T Mich

Xylene .
Xylene

10% Xylene 15% Xylene

N2A-OT Mich
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(Final) UNIVERSITY OF MICHIGAN

N2A-0T Mich N2A-0T Mich

Xyl
Xylene . ylene

20% Xylene

25% Xylene

N2A=-0T Mich N2A-0T Mich

Xylene .

30% Xylene

35% Xylens
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L ENGINEERING RESEARCH INSTITUTE
B vl UNIVERSITY OF MICHIGAN

'ina

NsA-Ur Mich

N34-0T Mich

Skelly

Xylene

N34~0T Mich N34=0T Mich

10% Xylene 15% Xylene
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N3A-OT Mich N3A-OT Mich

Xylene .

206 Xylene 25% Xylene

N34=0T Mich
N3A-0T Mich

Xylene . Xyleng .

30/ Xylene

35% Xylene
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(Final)

N1B-OT Mich

Bkelly

N1B=-OT Mich

Xylene

10% Xylene

ENGINEERING RESEARCH INSTITUTE PAGE
UNIVERSITY OF MICHIGAN

N1B~-OT Mich

Xylene

N1B=-OT Mich

Xylene .

15% Xylene
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(Final) ‘ UNIVERSITY OF MICHIGAN
N1B=0T Mich
Xylene .
25% Xyle
20% Xylene ne
N1B=-QT Mich

N1B=-OT Mich

30% Xylene

35% Xylene



E.R.I. 2249-6P ENGINEERING RESEARCH INSTITUTE PAGE

(Pinal)

N2B~OT Mich

Skelly

N2B-0T Mich

108 Xylene

UNIVERSITY OF MICHIGAN

N2B-0T Mich

Xylene

NZ2B=-0T Mich

Xylene

158 Xylene
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(Final) UNIVERSITY OF MICHIGAN
N2B=0T M
N2B=0T Mich ich
Xyleno.
20% Xylene 25% Xylene
NZB=-0T Mich NZ2B=0OT Mich
Xylene .
308 Xylens

35% Xylene
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Ske lly Xylene
N3B=(OT Mich N3B-0T Mich

104 Xylene 15 191
ene
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N3B-0T Mich N3B«0T Mich

20% Xylene 25% Xylene

- Mich
NeB-0T N3R-0T Mich

Xylene

304 Xylene 356 Xylene
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NJ-‘.OT Minp

N1A-QOT Minn

Skelly Xylens
Nla-or Myp, N1A-OT Minn
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106 Xylene 15 Xylene
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N1A=0T Minn

Xylene

N1A-OT Minn

20% Xylene 25% Xylene

N1A-OT Minn N1A-QT Minn

30%- Xylens 35% Xylene
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Skelly

N2A=0T Minn
N2A-0T Minn

15% Xylene
10% Xylene
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N2A-0T Minn
N2A«gT Minn

Xylene

Xylene

1ene
206 XY 25% Xylene

N2A-OT Minn NZ2A=0T Minn

304 Xylene 35% Xylene
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Xylene
Skelly

N3A=-0T Minn N3A=0T Minn

Xylene

15% Xylene

10% Xylene
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N3A=-OT Minn

Xylene

20% Xylene

N3A-OT Minn

Xylene

soh Jv3en

N3A=0T Minn

Xylene

25% Xylene

N3A=-OT Minn

Xylene .

38% Xylene
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N1B-0T Minn N1B=-OT Minn

Skelly Xylene

N1B=-0T Minn N1B-OT Minn

Xylene .

108 Xylene 154 Xylene
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(Final)

N1B-OT Minn

Xylene .

20% Xylepe

N1B=-OT Minn

30% Xylene

ENGINEERING RESEARCH INSTITUTE
UNIVERSITY OF MICHIGAN

N1B-0T Minn

Xylene

25% Xylene

N1B=0OT Minn

Xylene .

35% Xylene

PAGE
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Skelly Xylene
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Skelly

N3B-0T Minp

10% Xylene

UNIVERSITY OF MICHIGAN
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N3B=-0T Minn

Xylene .

15% Xylene
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20% Xylene

Xylene
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OL- Leonard Asphalt o

Original Material OLT Leonard Asphalt

Tested 1/28/57 Original Material
Tested 1/28/57

Skelly straight Xylene

OL=- T onard Asphalt
Original Material
Tested 1/28/57

OL= Leonard Asphalt
Original Material
Tested 1/28/57

Xylene . .

10%Xylene=-90%He ptane 154Xylene~-gb&Heptane

Xylene




E oRoIo 22“9"6}’

ENGINEERING RESEARCH INSTITUTE PAGE

(Pinal) UNIVERSITY OF MICHIGAN

OL= Leonard Aaphalt
Original Material
Tested 1/28/57

Xylene

204 Xylene-g0fHe ptane

L=~ Le onard 4 sphalt
Original Materia)
Tested 1/28/57

Xylene

30%4Xylene~70%Heptane

OL=- Leonard Asphalt
Original Material
Tested 1/28/57

25%Xylene-75%Heptane

OL=- Leonard Asphalt
Original Material
Tested 1/28/59

Xylene

35%Xy1e1me-65%He ptane
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L- Lion Asphalt

original Material ot

Tested 1/28/57 Lion Asp .
Original Material

Tested 1/28/57

Skelly

Straight Xylene

L- Lion Asphalt
Original Material
Tested 1/28/57

Xylene

L- Lion Asphalt
Original Material
Tested 1/28/57

104Xylene-904Heptane 16%Xylene=~-854He ptane
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(Final) UNIVERSITY OF MICHIGAN
L= Lion Asphalt L- Lion Asphalt
Original Material Original Materia]
Tested 1/28/57 Tested 1/28/5%7

Xylene

. . xn"“.

20%Xyle ne-80fiHleptane

£5KXy1ene-78%Hep tane

L- Lion Asphalt L
4 al = Lion Asphalt
original Materi Ooriginal Material

Teated 1/28/57 Tested 1/28/57

.x’

30%Xylene~-70kHe pta ne 35%Xy1lene-85%He ptane
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Or=Trumbull Asphalt
Original Material
Tested 1/28/57

Skelly

OP= Trumbull Asphalt
Original Material
Tested 1/28/57

Xylene

10%4Xyle ne=90% Heptane

eianl) UNIVERSITY OF MICHIGAN

OT=Trumbull Asphalt
Original Material
Tested 1/28/57

Straight Xylene

OT-Trumbull Asphalt
Original Material
Tested 1/28/57

Xylena |

15% Xylene~-85% Heptane

Eas

)
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(Pinal) UNIVERSITY OF MICHIGAN
OT-Trumbull Asphalt éf“fbumbUI .
Original Material Teigi“°l~Ma SPha)s
Tested 1/28/57 Steq

2O%xy1°n°‘30%Xhept3ne

{ylene-7okHEDTE™

25k

OT=-Trumbull Asphalt
Original Material
Tested 1/28/57

Xylene

304Xylene=70%He ptane 35&Xylene~65%He ptane






