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Effects of Carbon nanotube Incorporation on the Mechanical Recovery of Portland
Cement Paste Exposed to High Temperatures
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Abstract

When concrete is exposed to fire, the decomposition of Portland cement paste results in critical damage to the
concrete structure of a building, Although the behavior of cement pastes after heating provides crucial information with
respect to the reuse of the building exposed to fire, the recovery process of the damaged concrete structure has not yet
been fully elucidated. In addition, research on appropriate additives such as carbon nanotube (CNT) has been increasing
recently, however, investigation of CNT incorporated cement paste after decomposition of CNT by high temperature is
not fully investigated, In this study, we investigated the physicochemical properties of CNT incorporated cement paste
under different temperatures (200°C, 500°C and 800%C). Also, the effects of different rehydration conditions (20C 60%
RH and in water for different curing times) on the recovery of the paste were studied. The changes in tensile and
compressive strength, surface observation of the specimens were characterized, In addition, the decomposition and
formation of hydrates in the paste due to the heating process were studied using X—ray diffraction,
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Cement(g) CNTI(g) Water(g) SP(g)
0.1CNTOPC 100 0.1 40 0.1
0.25CNTOPC 100 0.25 40 0.28
0.4CNTOPC 100 0.4 40 0.33

114 -



201949 AR =2HMEI0E 12, T2 H36Y)

3. 43 23
7FE A CNT ol the = 4ot I A== 0.25CNTOPC7} 7H8 A Uelidt), #ojAErE ahgof| e | 5 7
Hoke 2R Aolsiglon), HAIARI ARk thaat ol vehth 1) 200C 71 Afole 7HE =g 120 ose] mjEZA
W EAeHd wlst S9A7F SElEHA F7HQ1 akE AR QI vt S7IsSI 1) 500 7HE A5 o] AZS o=
71 =% F7Hos BE pskER Qe A=t mAsHAl S7FsHSIC) i) 800T 71 Aol CNT7F &8fisl= 540C Hrt
L2 2ol eyl FASH vt 7HASKITE ONT ghaakol w2 elazhwt= o 13 13} Zo] 0,4CNTOPC, 0,1CNTOPC,
0.25CNTOPC 202 7}e Z71g0] =7 Uepton ¢ 7FEO1]A1£ Soet A3kS HSIr), o= 0,25CNTOPCY}F & 27150 Hlslo]
7HE ol Y IPgelld ONT 1 432 AJ/do] ehlgly] wfitol w3t 2771 mfEA W) ONT S0 AA| Exshs 21E
op7|ste], o] 29| 71 F St IR QI e Fxlo] AA| vEht A CR siAEr), ONT gkl w& Aas} 24 o]%
oI5tA Al 3lE AR Theal Zih 200C 71E ool 422 RSt A, 8 TR QIS njEYA SANO 7 T3 7| AT
500C, 800T 712 olFolle % S 3AIRE T AEEol viste] 24417 FAT Al A= F4lo] F=SAIA Yelt, 800T
71 o|Fofl= 7HE A% 5 At Al BESO] 71 o] EafEo] e S8 sA AR, 24411 P F3 & Aeat
Al 7 SAEA7E Fofge ERle 4= QIR ONT ool wWebA= 500C2F 800T 71 ol 5 Aledlz QIjE A=3)Ero]
0.1CNTOPC, 0,4CNTOPC, 0,25CNTOPC =02 =7 UeRdt}, o= ONT7} Eajj=l= 500°ColA CNT2] o] 8- 0, 4CNTOPC7}
CNT9] 8= Q1% 7%= A5k7} 0, 1CNTOPCe]| H[sto] el o= 2 2l o= weten, 0, 25CNTOPCE 712 215 vt At e
2 9e 20 2 o= wEY A W ONT F=Hof| nlast 2771 2A] dolglo] Aleedtz QIeh A= S41 @4do] ofshA uehd
o= A,

HT

100 o
160 = 04CNT 200 °C

1 o 0.25CNT
140+ : |4 odeNT |

0.4CNT-800-Before I 0.4CNT-800-After |

"

Tensile strength (%)
=
3
¢

60+

Increase of Tensile strength (%)

T T T
Before 200 500 800 40 0.1_03W24T 0.1_24W24T [555 0.1_24T03W24T [LLL] 0.1_24T24W24T
Temperature (°C) [T 0.25_03W24T|ZZJ 0.25_24W24TIS88 0.25_24TO3W24TEEEH] 0.25_24T24W24T|
50 I 0.4_03W24T [ 0.4_24W24T [§888% 0.4_24T03W24T [ 0.4_24T24W24T

810K AE A A Ma O 2 M4 2AYE OF e wig
4.2 &

CNTE EU3t AMIE sjo|~E0) 71 B A} & e 57 A, 7hd 71 &9 0.25CNTOPCOA] 71 o] %
T T Fe

3 =
570 WS Ak olt 2 3% R4l AEOR oA LIt S 2+ Sl ol 0.250NTORCS ) ol
P B4 F ONT FH 531 o] Telo] ot S77k ONT ol 27 Belts A0S opjekin, ol 1e 7

&

o
F 37 512 A% B 320 Bl S vekd 202 s,

Acknowledgement
2 e AELEE AEWETSARISRAARY] At Al (16TBIP-C111710-01)0l &Jal 4= =354 Tt

ane s

1. Pawel Sikora, Mechanical and microstructural properties of cement pastes containing carbon nanotubes and carbon nanotube—silica
core—shell structures, exposed to elevated temperature, Cement and Concrete Composites, Vol.95, pp.193~204

- 115 -



