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ABSTRACT

Purpose: This study aims to enhance the resistance against sulfate attack compared to ordinary Portland
cement (OPC) concrete by using liquid crystal display (LCD) as binder. Method: The fundamental
properties including compressive strength and porosity of concrete replaced by LCD up to 15% at
increments of 5% and in turn, the weight, volume, and strength loss of LCD-mixed concrete was
analyzed. Results: For the concrete substituted by 5% of LCD, it showed the highest compressive
strength at 28 days of curing, and particular at immersion of Na,SO, solution, it was achieved the lowest
loss of weight, volume and strength due to an decreased porosity at capillaries. In contrast, there is no
distinct difference of the sulfate attack resistance between LCD-mixed concretes under exposure of
MgSO; solution, excepted for OPC concrete. Conclusion: In this study, comparison of resistance to
sulfate attack between LCD-mixed concretes, and it would be proposed the possibility of LCD usage as
binder through long-term verification with extended replacement ratio and identification of changes of
hydrates in the cement matrix.
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HH, =1l LCD (Liquid crystal display) Zl-2] 2] SRR 471 2F 460,000= o402 HA|E| 11 §l.om T AZH|o] A]
7o) Ak SA| F5 & WAFSEITK(Shin et al., 2015). 12Ut @A) iR oz}, A7) o] 58 Sl =71 ZFde) 2
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Table 1. Chemical and physical properties of binders

Oxide composition Specific Blaine

Ca0 Si0,  ALO;  Fe0s SO; Na,O K:O MgO gravity (cm’/g)

OPC 6542 1909  4.06 3.11 3.79 0.10 1.58 2.85 3.15 3,450
LCD 1088 6939  19.01 - - 023 0.05 0.44 2.79 2,940

Table 2. Physical properties of fine and coarse aggregate

Fineness modulus Water absorption (%) Specific gravity
Fine aggregate 2.92 2.40 2.60
Coarse aggregate 7.27 0.60 2.65
A X
2 A= KS F 2403(Z22 EQ] A A& 341 Al ) of et 100x200 93 =5 ARt Al2ksal
o, 7t AJH o] HiGHAAI= Table 31+ 2t} ARA 2 A(L% 2042°C, ARSI 60+5%) oA 22| E B 5 244171 o]
ol 32 ANsIom], 54 B AT BRI YL Aslt
Table 3. Mix design for OPC concrete replaced by LCD powder
W/B S/a Repacement ratio Unit weight (kg/m”)
(%0) (%0) (%) Cement  LCD Water Sand Gravel AE
OPC 0% 9.94 0.00 0.099
OL5 5% 9.44 0.50 0.094
44.0 42.8 4.38 17.63 23.58
OL10 10% 8.94 1.00 0.089
OL15 15% 8.44 1.50 0.084

LCD 223 S9IRH 232 E A1 4573 42 KS F 2405(2 2 E0] =71 A9 W) of| what xastsl o,
¢

B712 1o A 7, 289, FArE A4 A WS Sl) A 12, 26F 5 AEE 2459

oM LCD 229 2|2l iE Z222E Y 358 9 3= 2325 APIeh] Slol Z2E AJHeflA oF
1.0cm® 3719] 2782 A5 Autopore IV 9500 ZH|(MICROMERITICS)E ©]-8510d =291 (Mercury intrusion
porosimetry; MIP)= AAISHITE 574 2 M0 478} A& SIoll -2 -uliol] L7t HA g 2 105 CellA] 1Axs}
of -2 eS| Al ASHAT.
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Fig. 1. Compressive strength for concrete partially substituted by LCD powder
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Fig. 2. Compressive strength for concrete partially substituted by LCD powder
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(Metha, 1983). T3t A7%F2] Ca(OH),7t A% o]F C-S-H A°o] &4 3]2-8(Decalcification)S L Zhou et al.,
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Fig. 4. Deterioration of LCD-mixed concrete after exposure of different sulfate solutions for 12, 26 weeks
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