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Chemical Effects to Cement Concrete by Grease Oxidation
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Abstract : Greases composed of base oil and thickener are widely used in the
purpose of lubrication and anti-corrosion of machinery. However, greases are
sometimes oxidized and decomposed by heat of friction, and produced organic acid.
And the greases leaked out ordinary spot make the concrete structures weaken. In
this study, the chemical effects of the greases with the concrete structures were
investigated through oxidation reaction under pressure and oxygen, and evaluated by
the analysis of TAN, Ca content, FT-IR and XRD of grease and cement powder after
the oxidation reaction. As the results, TAN value decreased with the increase of the
content of cement because of neutralization of organic acid produced by the oxidation
of grease with calcium contained in the cement. The content of calcium linearly
increased with the increase of cement due to calcium salt by neutralization of acid.
Also, according to XRD results of the cement powder oxidized at 99 °C, the diffraction
peak due to calcium hydroxide decreased in comparison with that at room temperature
because of the reaction of calcium and organic acid.
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1DASTM  Standards on  Petroleum
Products and Lubricans Method D288-61.
2)Tribologist, 1990, 35(3), 175.

3)L. C. Brunstrun, NLGI Spokesman, 24
279 (1960).

Table 1 A3AIE & A4zt W3}

(&4 : mgKOH/g)

AHE AAF 5 10 | g |
base i 59 | 349 | 347 | 295
oil | 109 | 356 | 337 | 3.9
A& | 209 | 379 | 346 | 326
09 | 392 | 334 | 24
pase 23 [ 173 [ 232 | 319
o 110d | 138 | 142 | 425
9 © 20%{ 382 | 178 | 117
409 | 240 | 168 [ 126
59 | 381 | 641 | 546
grease F-Q%l 5.70 5.60 5.10
Ae 209 | 562 | 624 | 590
L L 409 | 610 | 58 | 579
59 | 79 | 432 [ 221
grease| 109 | 132 | 120 | 525
99 ¢ |29 | 185 | 195 | 108
40 | 142 | 156 | 122
base oil : 4.39 mgKOH/g
grease : 801 mgKOH/g

Table 2 289 ¥ 2483 24

(&9 : %)
NAE 35 ]
’ o FE s 10 | 20
base 59 | 020 | 012 | 009
| oil 109 | 045 | 062 | 091
| e 209 | 027 | 025 | 072
| 1409 | o1l [ 01l | 022
' base 22 | 120 | 280 | 310
i 109 | 063 | 230 | 330
g9 ¢ L209 | 110 | 200 | 330
409 | 140 | 270 400
greasegsa | 230 1 240 | 290
e %:1?4_ | 230 | 260 | 260
20d [ 240 | 230 | 160
402 | 220 | 210 | 280
520 | 280 | 360 | 550
grease; 109 | 200 3.20 6.60
9 ¢ 209 | 230 | 290 | 520
409 | 210 | 160 | 590
base oil : 0.02 %
grease . 1.40 %
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Table 4 A WE Fo ZEaYF £4 2

(B9 %)
AHE H7F
wt% 5 10 20

base | 5% 33 33 30

oil | 10¥ 33 33 29

A& | 209 33 33 29

40d 33 31 25

59 25 25 25

bsisle 109 | 23 15 17
o ¢ 208 | 10 15 14
4209 | 10 14 16
59 | 34 34 35
gf;‘;‘;e 109 | 34 34 35

20¢ 34 3» 35

409 33 35 35

5¢ 16 17 24

grease| 109 17 13 17

99 T | 20¢ 15 16 15
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Fig. 1 Base oil8l 23 H@3t 23 ¥ wd | 2 | 19 | 1
b)Y HAH BF 2¥MEY Hm MAE F Ca ¥ : 33%

Table 3 #7114 HAZ(1710cm )9} L&
B2 (1560cm™) e WA n|

= 1
AAEAE 5 10 T20
wt%
5o 1714100575 0.087 | 0.0510

214 9 |0.0316! 0.0654 | 0.1309
4714+0.1265] 0.0729 | 0.0373
749 10.0246 0.0676 | 0.1135
oo | T714E10.1703] 0.1211 | 0.0660
9T 24 4 10.0555] 0.1099 | 0.1301
a0 |- 2121015211 0.0706 | 0.0549 -

ZH4 < 10.0891] 0.1109 ' 0.1742 N
£7)4+10.0397] 0.0291 | 0.0279 e e
ZH5 9 10.0303] 0.0438 | 0.0467 PRemE e s s
§7)4% 10.0738| 0.0270 | 0.0371
249 [0.0516] 0.0647 | 0.0889
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99 ¢ 202 7144 10.1392| 0.1034 | 0.0485 A NBE A
249 10.0921] 0.0668 | 0.0506 B : 42X 9] base oil 4+3t
409 714 0.0938 0.0916 | 0.0530 AEFE o
Zr4 4 10.0650| 0.0412 | 0.0857 C: 99 CAM 9 base oil 4+3}
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