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A
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[0096]

[0098]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0109]

ZIHSd 10-2024-0085204

# 3
i 9% 7= (Average Compressive Strength) (MPa)

<3} 713k 3 14Y 28¢

=+ (Plain) 45.52 59.72 68.52

A Al 1-1(CNT:PCE 41.85 53.28 71.92
1:1)

21 Ao 1-2(CNT:PCE 50.04 56.31 73.05
1:2)

A Aol 1-3(CNT:PCE 45.15 53.46 70.08
1:4)

A A) 4] 2-1(CNT: SNF 53.75 61.23 62.58
1:1)

A Al 2-2(CNT:SNF 55.20 57.14 71.72
1:2)

A A4 2-3(CNT: SNF 60.24 61.35 54.63
1:4)

A3 4-1. BaFHo} S5 H5A4E AE g2l

Azd 1-2014 AZT SrvyefFH BEids Zhzh AR 7] (1248, Labogene)E o|g3le] 13 YRz
(10000rpm, 10%)3Fe] HHE(CNT/PCE C1) 1.918 g& 5319,

A7) HAAES =755 138.6 goll FYsta, #A7]|E o]&3t9] 6,000 rpmoll Al 30 & <t Hste] BaAuneR
B FERANS Az 5, A7) FEAANS oA 9AEE(10000rpm, 108)38ke], A E(CNT/PCE C2) 1.624 g&
F5ATH

A7) AAEES(CNT/PCE C1, CNT/PCE C2)° thal & S #217](SDT Q600, TA Instruments)S o]&3te] 4
g B (4% 10T/Fo=2, 23 100 mLe) A 7}*—% Tolsly 30CH-E 900C7HA] =A)& F3qstaL, 1
ANE S FH(ONT) 2 Z3A1(PCE)2 € T3 4 Axel "laste]l = 69 (a)oll ERHATE. 071 2
A ES5(CNT/PCE C1, ONT/PCE (2)& 338Falw| 7 (50x, BX51, Olympus) o2 ##ale] & 79 (a) 2 (b)dl] YE
Sk

= 69 (a)5 Fxsle], davefFoel E3kA 2zt A FH SAREOZRE, 7] 4 18 o &3t 74 A
EolA dsztgo 7|t ghveRH i E3kA9 = njES AHEsIlT

[2] 1]

CNT mass loss % Z HF AW mass loss % A Eel ol T 2 A Emass loss %
T,(loo-gawu@pT:gﬂwu@ ~ + 100

13] AEE FHAE(ONT/PCE CDOIA, PCEE gtaxuefFre] T3 b 37%7F eaubefFrel Jaagss
Aoz yetstty. 23] A& JAE(CNT/PCE C2)ollA, PCEE ©ivtefr e T3 ] 16%7F St et
B} FeAgshs AoE YERT
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[0110]

[0111]

[0112]

[0114]
[0115]

[0116]

[0117]

[0119]

[0121]

[0122]

[0123]

[0124]

ZIHSdl 10-2024-0085204

A719F FU3 oz Alxd 2-2004 AxI ShupeRE BabdlS o]gate] JARE 13 F3ste] A
E(CNT/SNF C1) 2.1 g& a1, o]Z yA] FRAANZ T JAREE F3ste] I AEZ(ONT/SNF C2) 1.582 g
o}, 7] HAAES(CONT/SNF C1, CNT/SNF (2)& Fatdn

di, & S 24E FYste] T 69 (bl YeEdSd
7 (50x, BX51, Olympus) o2 #H3te] &= 79 (¢) @ (
T 69 (b)S Fzxse] Av] 24 12 2&3d, 18] 94823 I AE(ONT/SNF CDollA, PCEE ©avefFH e

Z ] 50%7F BAYUnFHel AFzAesE Zdow yelgth. 23 4R 3 - E(CNT/SNF C2)o A, SNF
= gayefre F5F g 1397) gAveFRe; JaA8stE Ao R YERRT

T s %}55}%, (a) 13 AAE=E A 4%(CNT/PCE Cl)oﬂfﬂ Aw=7E (b) 23] AR & (CNT/PCE
/\

R
=
n&
8
=
—
~Z
w2
=
=S
(@)
&
>
1o
r—{u:
>
14
kr
éé
=
rlo
1 o
fit
Job
ro
s
32
o

A 4-2. @AY= FE A A4EY JAEL AWMES st JUE &9l
Ao 29 AT W

27 AHE we] el 7] Ae 4-1o] wE FFE(CNT/PCE €1, CNT/PCE €2)¢] #A4t4& 242F 1.5 plA
Aebslal, 57 54 7](Phoenix 300, SEO(Korea))E AH&38le], Hshd A=zt AJ7] A|HE # Alo]<] 7‘457—]'
= S48t 57l & 4ol UdEdT. dEzaezs 2Eanhs Aeket 45-('DI water"= A AT Al
sko]l HE7S sk, AE7e 4L 3 AET 10 WY Fdste] 1 FuES e

* 4
A =7 (Average Contact Angle)
3k 7|13k = A& A& HAE A&
(Hydration Time) (DI water) (CNT/PCE C1) (CNT/PCE C2) (CNT/SNF C1) (CNT/SNF C2)
28 Days 46.9° 44 .46° 54.24° 46.31° 55.81°
7] B 45 Fxsid, 23] dARE e AAEAAE 13 4R JHE giv] d- 3 ARE Ale]e] HEE
7F 2318 Solx=d ol HEd dAEEE Qs oln FAFH dd & Z

g0l AW AR pEE. ot % 79 (b) R (DA 28] ANRLF FABI BRI 47 (@), (o) 19
AYFeE FABRE S ebd o] Bsks Aol

Agd 43, SRy BU dyve AN PAdoz Az AME BA 43 FE &9l

AAle) 11004 BratheRn Babel oAl Agd 4-lolA FHE Bame] BAe S (AR 18] Ei 2
8 aAste] £E5F AL 47 B 138.6 g A7Fm BUAA ARG BU AB)F AL Agsui,

U= el 95 AR o) & ool deisi. AU SR oA s date) 35 s
2 1

5
Hyt = 7% (Average Compressive Strength)
3} 7|13t 12 iy AHE HAAE HAAE AHE
(Hydration Time) (Plain) (CNT/PCE C1)Z | (CNT/PCE C2) = | (CNT/SNF C1) = | (CNT/SNF C2) =
A2 AHE 5| AR AJHE 5| Az AHE 5| AZ3 AHNE &
Al Al A Al
28 Days 68.52 MPa 78.13 MPa 77.2 MPa 76.97 MPa 75.06 MPa
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[0126]

[0128]

[0129]

[0130]

[0132]

ZIHSdl 10-2024-0085204

23 A2] Crack test

ol A

3]
L=

A Z

A1) e 30 MPa¥-E] 80 MPa7lA| %a%
e AME 534

AAd 1-137 e

6ol Aelskar,
A& AQstae,

3 A|HE B3t

v

H

B3], CNI/SNF C1 EAkfo =z A
017}t H A Crack LAS WAHo R
eI, dxrozE 23S A
EEANE AFESSHH("Plain" 22 A

Crack W%

30 MPa

40 MPa

50 MPa

60 MPa 70 MPa

Plain

2
0.02 cm

2
0.06 cm

2
0.53 cm

19.00 cn’ 95.00 cm

CNT/PCE C1

2
0.00 cm

2
0.01 cm

2
0.12 cm

2 2
6.16 cm 15.00 cm

CNT/SNF C1

2
0.00 cm

2
0.00 cm

2
0.04 cm

2 2
0.13 cm 6.18 cm
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CNT/SNF 1:4 50x

ZIHSdl 10-2024-0085204

k1
g

Average Contact Angle (°)

k1
g

LN

Average Contact Angle (°)

()]
o

2]
o

Y
(=]

W
o

(o]
o

~
o

(=)]
o

()]
o

H-S
o

w
o

Y I T I CNT/PCE 1:2

ajlisD| water
PCE
CNT/PCE 1:4

CNT/PCE 1:1

3 days hydration

14 days hydration

28 days hydration

affisD| water
SNF

CNT/SNF 1:4
CNT/SNF 1:2 |4
CNT/SNF 1:1

3 days hydration

14 days hydration

28 days hydration
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k1

—_
o &
f —

Compressive strength (MPa)

Compressive strength (MPa)

w
o

45

L

35

(b)

85

Plain

CNT:PCE 1:1 CNT:PCE 1:2 CNT:PCE 1:4

ZHH6
(@) 100
6.653%
80
£ 21.38%
w60
4 40.32%
%
£ 40
=
s CNT
20 pee
——CNT/PCE C1 96.82%
0 | ——CNT/PCE C2
200 400 600 800 1000

Temperature (°C)

(b)

Weight Loss (%)

100

90

80

70

60

ZIHSdl 10-2024-0085204

6.653%
0.86%

23.38%

[ ——cnT
——SNF
| ——CNT/SNF C1 40.29%
——CNT/SNF C2
200 400 600 800 1000

Temperature (°C)
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1t centrifuge of
CNT/PCE 50x

P

15t centrifuge of
CNT/SNF 50x

2"d centrifuge of
CNT/PCE 50x

AL

ZIHSdl 10-2024-0085204

40MPa

Plain

CNT:PCE

CNT:SNF

50MPa 60MPa
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