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M7. surface {Engigykot Energy 0?} mortar or“. EnergyzthCOeYfloient 0?.

.9911 '1'?!“91.913311293392—,W9321031fl’335123192135334fialw

 

B 31.8 o38.2 108.2 140 63.6 76.6

C 31.9 4%.]. 108.1 140 63.8 76.2

D 31.9 .38.]. 108.1 140 63.8 76.2

F 31.6 458.6 108.4 140 63.2 76.8

0 35.3 .34.? 104.7 140 70.6 69.4

H 33.8 a36.2 106.8 140 67.6 72.4

I 32.1 ~37.9 107.9 140 64.8 75.8

J 32.9 .37.1 107.1 140 63.8 74.2

I. 32.8 $7.8 107.2 140 65.6 74.4

M 32.6 437.5 107.5 140 65.0 75.0

N 52.3 .37.? 107.7 140 64.6 75"

0 33.6 436.4 106.4 140 67.2 72.8

P 31.8 -3802 108.8 . 140 63.6 769‘

Huerta: Since it in practically impossible for all the oilo to

have the me adhesion energy, it is obvious that at least one or

both or previouo assumptions; mly. the first assumption. Ant-

thaws Rule must hold for asphaltio oilo and aggregates; second,

that the ourfaoo tension for limestone can he assumed to have a

constant value or '70 dymoe: age false.

No general conclusiono can be made from the data or the pre-

ceding paragraphs for the reasons previously stated. The author

remote that he cannot find any appreciable error in his compute-

tiono: and, until further research in carried out along this line.

he will be unable to state definitely which of his aemmptiona is

incorrect.

Binding gropegtieo of Aophalto

1h X‘afttributo at on adhesive is hot it should not the solid

on which it ie placed. It ohould’kc‘h‘ange into o more or lose tena-

oiouo oolid. In road oonatructicm the asphalt-aggregate joint in
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uoually attached by water before setting of the adhesive occurs.

The first stages in the study of binders should be in the wetting

properties. Since asphalts spread easily over most aggregates,

wetting is comparatively simple and complete. But. nevertheless,

the degree of wetting depends on (a) the nature of the liquid which

will determine the specific wetting preperties, (b) the viscosity

of the liquid which will determine its rate of spreading, (o) the

soture of the solid which will determine its tendency to be spread.

The second stage of study of binding preperties is their con-

dition after being water-soaked for some definite length of time.

A Glass Plate test is used to investigate the binding proper-

ties of asphalte after soaking. This test is accomplished by coat-

1113 two pieces of glass plate (in this instance. three inches

square) with oil films of uniform thickness. Granite and limestone.

”£3” size. which had been previously soaked for 24 hours and wiped

dry with a clean coth, was placed on the two plates. Ono plate for

each specific aggregate. Samples of sixteen different oils were

spread on similar plates. After allowing the glass plates to re-

main in the open for fifteen minutes, they were placed in a contain-

or which had enough water to cover them to the depth of about three

inches. This water was kept at roan temperature (20°C) throughout

the test. These plates were allowed to soak for ten days, after

which the glass plates were quickly inverted and held in this posi-

tion to allow the stones whose bonds had been broken by the water

to fall off. 'Ihrough this test a comparative binding efficiency

of the oils for granite and limestone is made. Also, under normal
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conditions. this was also a test on the displacement of the oil

from the plate glass surface. With each granite plate having al-

:Iost the some film.thicknese as the corresponding limestone plate.

the results were, as expected. very much alike.

Taken as a shale. the majority of the oils showed exception-

ally good head for the limestone, Iith a no showing likewise for

granite. The exceptionally poor oils were: 1. approximately 8%

effic int as a bond agent or,it was almst totally displaced fran

the stones by the water; oil M was an exception in the way it acted

as suitable binder ft:- the grainite plate, but not fer the limstono.

This case was apposite to that of oil 8, which showed good Bond for

the limestone. Another characteristic of almost all of tin plates

was the condition of the oil film.on the glass plate: with a few

exceptions. the films wore all‘brckcn and formed into weathered,

disentegrated oil masses.

The exceptions spoken of in the previous paragraph were oils

6. B. I. X, L, l. and 0. They showed the least film weathering

and practically no displacanent of oils frun either the stones or

the glass plates. Taken as a comparative test. the plates showed

the best oils for cold. dry stone patching.

10 1.! 1-; H II .3

  

 



no preceding snapshot shows. although none too clearly, the

black plates—the ones whose oil bond was insufficient to hold the

stones. Reading left to right, the top row beings with the lime-

stone plate of oil A and so on to 011 H. The plates in the second

row are the corresponding granite plates of the oils. The third

row begins with oil I on the left and ends with 011 P on the right,

with the corresponding granite plates below them. 'Ihe following

table cmpares the binding properties of each oil.

PLATE TEST 0 TEE-DAY SOJ‘iKII‘J'G

 

pile '1 Limestone Bond { Granite Bond ! Film Weathered!

A Good Good Slightly

B Poor Very poor Highly

c Good Good Slightly

D Very good Good Slightly

E Fair Fair Highly

I Exceptionally poor Except. poor Highly

6 Very good Very good Very slightly

H Perfect Perfect Not weathered

I Very good Very good No weathering

3 Good Very good No weathering

K Poor Very g) od Slightly

1. Very good Perfect Slightly

M Very poor Very good Slightly

N Very good Perfect No weathering

0 Perfect Perfect No weathering

P Very good Fair 1-1le *

 

Rmrksi the various grades of bond for each oil is obtained by

comparing the number of stones that remain on the plate after soak-

ing, with the number originally placed on it before cooking. The

soothered condition of the film denotes the derree of destruction

of the film by the water.

In order to study more clearly the effects of displacing and

weathering of the oils by water, a Beaker Test was devised to com-
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plete the experimmt. It consisted of samples of 150 one of "3;"

limestone being coated with 1-1.5 gas of oil. In order to increase,

uniformity of films. these samples were warmed to 100°C. allowed to

cool for thirty minutes, then placed in numbered hackers and cover-

ed with distilled water. ‘Ihese bonkers were set in a place well out

of the sunlight and allowed to soak. They were inspected dten enough

to be sure that the stones were completely covered with water at all

times.

After fifteen days of seeking, the bankers were inspected. With

few exceptions, the oils had famed spherical drops on the stones.

Oils 3, G, and M, in addition, showed a slight change in color from

black to slightly brown. Although the results were easily noted on

sight, it was quite impossible to show distinct effects by snapshots.

 

0n close scrutiw, the stones in beaker 1' appear much lighter

the: the others. This was caused by the almost canplete displacement

of the oil from the stones by the water. The following table shows

the comparative results after a thirty-day period of seeking.

BRAKE]? TBS! - THIRTY-DAY SOAKING

 

Oils ‘. colic};w J Condition of Film ': Luster

A Dark brown Pair Glossy

B Light brcnn Pair mu

0 Brown Poor Slight gloss

D Black Good High gloss

I Dark beown Pair Glossy

P Dark brown Very poor Slight gloss

0 Light brown Good Dull
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BEAKER TEST - mIm-DAY SOAICII'TG

(can't)

11 Black Very good Glossy

I Brown Good Dull

1‘ Brown Very good Dull

K mack lair fiish gloss

1. Black Good High gloss

ll Very light brain Pair Dull

ll Light brown Very good Dull

0 Black and brown Very good Partly glossy

P Light broen rsir Dull

l

Rmrks: Only those oils whose color remained black were considered to

be scan-weathered. Also the films of these oils were in either very seed,

or at least fair. condition. The film conditions were graded as to the

canpleteness of the present oil film on the stones. The oils having

very poor or only fair conditions show oil displacement by water.

Mid Test

In order to complete the analysis of the oils and to test the in-

fluence of acid on their preperties. they were tested for their acid

contents“

A null sample (6 as) of the asphalt was boiled with e retort

in 88 c.e. of benzene. Than 100 c.c. of slightly neutral alcohol was

added to the retort and boiled for twenty minutes longer. Ithe clear

solution was decanted and 50 0.0. sore alcohol was added to the resi-

(u. then boiled twenty minutes more under retort. This solution was

decanted and the residue tested to males sure it was no longer acid.

Then the total clear solution was mined and lo mm. of barium chloride

was added. After allowing it to cool. sir drops of phenolphthalein

were added to the solution as indicator, and it was titrated with .64

seal mos.



.11-

!he Acid Equivalent was found to be equal to the Ice mm nec-

essary to neutralise 100 one of oil.

Sample: Oil B

Suple b.0938 ms. - used .1 cc. .008593 mos/cc

r 100 x 1000 - 5.099 Ins/100 an oil

6.9052

mm:

Characteristics of Oils
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flash Point-Cleveland

Open Cup 00 156

Viscosity-Benoit Rural

60°c Sec. 588

heterogeneity.“nest negative

Distillation ‘0

0° 0 W 0/9 0.0

0° 0 315° 0,. 0.0
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8.01 18.00 10.00 8.06 B.”

31.00 31.3. ".07 31.31 33.”

7.?“

BM

“Poor POO! M h11‘ M!

43.“ '5.“ 0.87 5.10 “3.0!
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Process m T Straight 77

i Orechd Reed” - cked - -'

0119 T 7 a 1g! 1. 0 3

spam. 0mm ll°e/el°0 .999 1.099 1.099 1.951
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flash Point Cleveland Open
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Viscosity Saybolt M01
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Distillation
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Plate fest Lineetme 7. Good Per-feet Good Perfect

Granite Perfect Perfect Good Pei-feet

Bearer 'i‘est - Lil-stone 7. Good Y. Good fair 7. Good

Acid Equivalent 1°e" ‘e’l 0.41 IO.”



1.

I.

t.

5.

6.

7.

mmAND COIICLUSION

'nie DuNouys Ring and Percent Benzene mthod. if accepted. is

the not practical yet proposed for determining surface ten-

alone.

Antwan 3.1.. although we far pure liquids. does not hold

for asphalts and aggregates.

me Plate that is e ample. but effective. test for the bond-

ing propertbs of asphalts.

Ii'he Beaker Test is by for the most efficient d the tests on

oil displecusnt by nter.

me oils having the higiest surface tension were either

cracks or blade of cracks. The only exception to this con-

clusion is oil 0. finish is a steam refiud crude.

Oils having low surface tensions were found to have fairly

poor bonding qualities. However. this is not true for'oil

D.

Oilrisaneraeptimlenmple. havinathelowestsurfaee

tension. It is also outstanding as the poorest binder of

the oils.

Games-ed according to their asphaltens content. the oils with

the highest surface tension also have the avatar esplnltene

content s
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