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ABSTRACT

The electric arc furnace slag produced by the electric arc furnace during the steelmaking process has a swelling property due to the content of free-CaO. Swelling due to CaO leads to the obstruction of
the reuse path of electric arc furnace slag. This study will investigate the basic properties and differences between the electric arc furnace slag which is before carbonation (EAFS1). This study’s analyses
include basic property tests, SEM-EDS tests to determine the effects of EAFS1 and EAFS2 on the macroscopic and microscopic properties of cement mortar in terms of compressive strength test, tensile
strength, and autoclave expansion. The test results showed that CaO of EAFS1 primarily existed as CaCO,, while CaO od EAFS2 still existed. When cement mortar contains both EAFS1 and EAFS2 and the
water-cement ratio is 0.6, the compressive strength of the cement mortar will increase with the increase of EAFS1 substitution when the water-cement ratio is 0.6, while the compressive strength will
decrease with the increase of EAFS2. The cement mortar containing EAFS2 will have a phenomenon of structural collapse after conducting the hot compression expansion test. Still there will be no
structural collapse if only EAFS1 is used in the cement mortar. Thus, it means that the carbonation technology helps to suppress the swelling properties of electric arc furnace slag and helps to improve
the engineering properties of cement mortar.
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Cement mortar after autoclave expansion test

v When the EAFS1 concentration is 0%, there will be no damage to the cement mortar structure.
When the EAFS1 concentration is between 20-60%, partial spalling will appear on the surface
N of the cement mortar. When the EAFS1 concentration exceeds 70%, partial spalling and

AbL Ak BUNERN b LRLLGG B

N I A A I A N B I A VI U cracking will occur on the surface of the cement mortar.

Thm 1 Electron Image 1 Wl Seale 26 oty Cwesor: 0000 1=V T

a From the crystal structure of EAFS1, it can be seen that the material's contents under the
microscope are very pure, with its internal crystals tightly stacked together in a layered
structure.
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a The internal structure of EAFS2 is more irregular and loose, with more pores, resulting in a
higher water absorption rate.

RESULTS AND DISCUSSION
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Mix Design

e The mix designs of the cement mortar specimens.

 The ratio of cement to aggregate was set at 1:2.75.

* The water-cement ratios (W/C) used were 0.485, 0.6, and 0.8, respectively. » ;
e The amount of EAFS1 and EAFS2 replacements was varied from 0% to 100% in increments of 4 The use of EAFS2 will lead to the collapse of the cement mortar structure.

10%. CONCLUSIONS
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EAFS2, which does not stabilize via carbonization technology, still contains a high quantity of
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compressive strength will rise and fall due to insufficient water. Lastly, when the water-cement
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o ,EAFSl' L7 17 ratio is 0.8, the EAFS1 does not significantly affect the compressive load.
¢ US|ng EAFSZ |eadS to a 15 — 15 — . . . . .
, , , 0 10 20 30 40 50 6 70 80 90 100 0 10 20 30 4 50 60 70 8 % 100 * The increase in EAFS2 in cement mortar regardless of the cement-water ratio, will cause the
d ecrease |In th e un |t we |ght Of Amount of EAFS1 Amount of EAFS2 i
X compressive strength to decrease.
cement. a The results of the unit weight test for cement mortar * The structure of cement mortar containing EAFS2 will crumble after the hot-pressure

expansion test. Alternatively, structures are unlikely to crumble if only EAFS1 is used.

specimens




	投影片 1

