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Studies on the Sanitary Scientific Utilization of Asphalt (II)
Air Oxidation of Asphalt.
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Abstract
The air oxidations of asphalt at temperatures ranging from 190°C to 270°C were studied for
changes in physical properties, proportions and chemical characteristics of asphalt compositions,
weak acid and very weak acid contents. The following results were obtained:
1) Oils and resins of asphalt components are oxidized to asphaltenes by blowing(Air oxidation)
2) At 270°C, asphaltenes begin to undergo a change into benzene insoluble after approximately
12 hours of air oxidation.
3) Weak acid increases at the oxidation temperature below 200°C. While very weak acid, pre-
sumably phenols, generally increases without regard to the blowing(Air oxidation) temperature.
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Table 1. Properties of Straight Asphalt.

Physical properties Expenme:;i}e
Specific Gravity 15/4°C 1.04
Softening Point(°C) 50.5
Penetration at 25°C(mm) 72
Flash Point (°C) 280
Ductility at 18°C(cm) 100
Solubility in CCl,(%) 99.9
Loss on Heating(%) 0.1
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1. Blower 5. Condenser
2. Bottle 6. Condenser
3. Gas meter 7. Mess cylinder
4. Reactor 8. Qil bath

Fig. 1. Apparatus for Air Oxidation of Asphalt.
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Table 2. Effect of Temp. on Penetration Change by
Air Oxidation.

unit: mm
“~__ Time(hr) ‘
9|12 15‘18 21124
Temp.(°C)
190 19 40| 28| 22| 20| 18] 15| 12
230 sl2z|18]12] 9] 7] 5] 2
270 17.8}2 o]—|_'_|_

Table 3. Effect of Temp. on the Change in Softening

Point by Air Oxidation.
“~_Time(hr)
’}“emp.("C)\

unit: °C
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190 | 53
230 5 65| 70| 79| 95 | 115 130
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Fig. 2. Weight Change in Asphalt Composition by
Air Oxidation at 190°C
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Fig. 3. Weight Change in Asphalt Composition by
Air Oxidation at 230°C
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Fig. 4. Weight Change in Asphalt Composition by
Air Oxidation at 270°C
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Fig. 5. Effect of Temp. in the Change in Weak Acid
Contents with Air Oxidation.

oh. 33 230°C o) A9 vz & LxdAE udg
Aol el ubg- AL 24BN AE 2/3~1/2 A%
ZaEded ole sEAS Y $Hd 9% Holdt

¥ 2 3 el 3l 4 (unsaturated  hydrocarbon)& X3}
gt A5E By Ja F4&40 9 (cyclic ole
fine) & 4 4 &8l ¥ (chain olefine)B.c} A3 & w7 4
=},

2 BE olATES FEEe B
o] Ec},

2=y e A

£ =

t2BE LG g A4 R szl 9
ook Aol AAA BgexE 190°C~270°C
WAANA A2dtq 329 AAE A9,

1) Air oxidation #He] AN VBA A A2
Oxidation asphaltenes] =& 42 22z} ol wo)1}
resine] asphalteneo. 2 W 3}= gl o).



2) gL ES} ulzq £ 270°CoA 4 w§A 12
A7 A &  asphalteneo] FA3 ZFrbshk 12430l
A v} £ asphaltened] ZF7t4 57 "ot

3) BA4LS YA asphalt Fo Fabe e ul
$2x71 200°C o] 39 22 2EolAE 73 230
°C o) 49 vlma 2 2xoie 1A E4ol
A geba g ol dolvd g

2 o 2 8

1) Barth, E.J.; Asphalt Science and Technology, Gar-
den and Breath science publishers Ltd. 150, 19
62.

2) Standard method for testing petroleum and its
products (8th Ed.) 1959. Serial No. L.P. 100/53T
26th Ed. 1967. Serial No. 1.P. 213/66T (London
Inst. of petroleum).

3) Weo, S.H., Kim, S.D., Chu, D.S.; Kor. J. Env.

Hlth. Soc. Vol. 1, No. 32~35, 1974.

4) Charlot, G., Ganguin R.,; Les Méthodes d’ Analyse
des Reactions en solution. Masson Paris, 1951.

5) Bates, R.G.; Electrometric pH Determinations,
Theory and Practice, Wiley, New York, 1954.

6) Ibid; 26th Ed. Serial No. 1.P. 177/64, 1967.

7) Nernst, W.; Ibid, 4, 129, 1889.

8) Hammett L.P.; Physical organic chemistry, New
York McGraw-Hill, Book Company, Inc. Chapter
1X, 1940.

9) Hubbard, R.L., Stanfield, K.E., Chem., 20, 460,
1968.

10) Sommer; L.H.J.R. Gold, G.M. Goldbery, and
Marans, N.S., J.Am. Chem. Soc. 71, 1509, 1949.

11) Malmstadt, H.V.; Anal. Chem. 26, 1748, 1954.

12). Delahay P.; Anal. Chem. 20, 1212, 1948.

12) Kukin, I.; Anal. Chem. 29, 461, 1967.



