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Stability of basalt fibers in alkaline solution and its effect on the mechanical property of concrete

HUANG Kaijian, DENG Min”
(College of Materials Science and Engineering, State Laboratory Materials-Priented Chemical Engineering,

Nanjing University of Technology, Nanjing 210009, China)

Abstract: Experiments were carried out to test the alkaline resistance properties of basalt fibers and their effects on
the mechanical property of fiber reinforced concrete. Mass loss rates of fibers were weighed after being soaked at
different aqueous alkali and at different temperatures respectively. Meanwhile, mechanical properties of basalt fiber
reinforced concrete (BFRC) were tested with three different volume fractions of basalt fiber. Microphotographs of
corroded fibers show that as alkalinity and curing temperature increase, the scaling of fiber appeares even worse.
However, mechanical properties of BFRC at the early age are close to those of the reference while compressive
strength and flexural strength of BFRC at 28 d are deeply lower than those of the reference. Microstructure images
of basalt fiber in concrete appeare to be corroded seriously. The results show that instability of basalt fiber in
alkaline solution may impact the mechanical property of BFRC.
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Table 1 Chemical composition of basalt fiber

Composition SiO, Fe, O3 Al, O3

MgO TiO, K, 0O Na, O

Mass fraction/ % 56.45 9.04 16. 41

4.54 0. 00 2.26 3. 84
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Table 2 Mass loss rate of corroded basalt fiber

Alkali solution Soaked temperature

Mass loss rate/ %

1d 3d 5d
1 mol/L NaOH 80C 13. 20 30. 86 65. 82
0.5 mol/L Ca(OH), 80C 0. 50 21.62 53.71
1 mol/L. NaOH 20C 6.68 9.57 13.23
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(a) 0.5 mol/L Ca(OH), (b) 1 mol/L NaOH
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Fig. 1 Thin section of basalt fibers after being soaked in 0. 5 mol/L Ca(OH), and 1 mol/L NaOH for 1 d at 80°C
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Fig. 2 Thin section of basalt fibers after being soaked in 0. 5 mol/L. Ca(OH); and 1 mol/L. NaOH for 3 d at 80 C
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Fig. 3 Thin section of basalt fibers after being soaked in 0. 5 mol/L Ca(OH); and 1 mol/L NaOH for 5 d at 80°C
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Fig. 4 Microstructure images of basalt fibers after being soaked in 1 mol/L. NaOH for 5d at 20 C and 80°C
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Fig.5 Flexural strength of BFRC
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Fig. 6 Compressive strength of BFRC
RGN, TR EE T AR PR 4T 4 5 Y B 3 2 TR B
o W R S A BT REAR . dsce. TRl 2 s
LRYEAE 20 C I T S s LA . IO, W X
B A YRR B A b R 0 R O M R AR R



+ 154 -

18kmm

B 7 2T iR b b O T A A U

Fig. 7
FREE T 7 RMIREE; T 28 KI5 M E X R A 4 4k
AR E — 20 B s TR B A Y iR R 4 2R R I

3 & it

(D ZRAEF4EAE 1 mol/L NaOH F1 0. 5 mol/L
CaCOHD, Bl¥ W H 80 CI23 5 K5 M T 45k 57
R 65. 82 %A1 53. 71% . ThifE 20 C . 1 mol/L NaOH
R W R R 5 R Y B kRO 13,3206, W]
D2 TR T 24 Bl 75 8 8 R R R P i 4 e
JEPh RO Horb, a2 ZE R TR Dl R 2
T JBE 1 572 W) S5 T 32 W 5 VB0 R 32 1 52

(2) ZREFYIREE LB RN, 57297
Kk FEWS A B . TSP 28 K (1 30 BF PRI & .
AR EE - L IR A 27 4k I, 2F 4k 3% 1E 90
XA TR BE T T e B R v] R S X R e T 4E Y T
B BEA A L.

S & k-

(1] Higsk, BRI, mARES. S8 X AL gas i 5t ae il R of
Fe[1]. mAHE A4S R, 2007, 32(5); 71-74.
Cao Hailin,
research on the basic structure and properties of the continuous
basalt fiber [J]. Hi- Tech Fiber and Application, 2007,
32(5): 71-74.

(2] ERE XRAEESFAEMEARREL] S8 %4, 2005,
26(5): 120-121.
Cui Yihua. Primary properties of basalt continuous filament
[JJ. J Textile Res, 2005, 26(5): 120-121.

(3] ZENI. W4 A, %k a4 IR BE 1 i 1 o A ) 0 [,
FEBR $h2F 4%, 2008, 36(4): 65-69.
Li Weimin, Xu Jinyu. Strengthening and toughening in basalt

Lang Haijun, Meng Songhe. Experimental

fiber reinforced concrete [J]. Journal of the Chinese Ceramic
Society, 2008, 36(4): 65-69.

(4] EARA. WIBE. ES KR L4 E T &R S0 8 A
(J]. EERMHEL 45 R, 2005, 30(6): 75-77.
Hu Xiangi, Shen Tunian. The applications of the CBF in war
industry and civil fields [J]. Hi- Tech Fiber and Application,

(5]

(6]

(7]

(8]

9]

(10]

[11]

[12]

[13]

Microstructure images of basalt fibers in fiber reinforced concrete

2005, 30(6): 75-77.

WXV, Faa. AR, 5. KR AR R EE 1. 3
FytERE IR AR ]. REE+ . 2008(4): 65-67.

Shen Liujun, Xu Jinyu, Li Weimin, et al. Experimental
investigation on the static and dynamic behavior of basalt fibers
reinforced concrete [ J]. Concrete, 2008(4): 65-67.
Dias Clelio.
toughness of geopolymeric & concretes reinforced with basalt
fibers [J]. Cement & Concrete Composites, 2005, 27 (1)
49-54.

EUR, SR, INVERN. L KR LT 4k XA bR S
TR L], b BT 2 i R R 2 4, 2006, 32(10): 1255-
1258.

Wang Mingchao,

Dylmar Penteado, Thaumaturgo Fracture

Sun Zhijie.

resistance characteristic of continuous basalt fiber and its

Zhang Zuoguang, Corrosion
reinforcing composites [ J]. Journal of Beijing University of
Aeronautics and Astronautics, 2006, 32(10); 1255-1258.
BEOCH, kAL, EWTE, & ML IVER. EAMEHLKR
EET T PRI LR [T ). B & M R4, 2007, 24(6)
77-82.

Huo Wenjing, Zhang Zuoguang, Wang Mingchao, Li Min,
Sun Zhijie. Experimental study on acid and alkali resistance of
basalt fiber composites [J]. Acta
Compositae Sinica, 2007, 24(6) . 77-82.
Robinovic F N, Zenva V N, Makeeva L. V. Stability of basalt

used for Materiae

fibers in a medium of hydrating cement [ J]. Glass and
Ceramics, 2001, 58(12). 11-12.
Sim Jongsung, Park Cheolwoo, Moon Do Young.

Characteristics of basalt fiber as a strengthening material for
concrete structures [J]. Composites Part B, 2005, 36(6/7):
504-512.

BRI, BRUF ST, K RE T MRS w05 [Cl/ SN
e E X WERMHFARSUE XE T TEYHES,
2003 117-119.

Hu Linna, Chen Jizhou. Study on the microstructure of basalt
fiber[C] // Proceedings of the 8th National Symposium on X —
Ray Diffraction. Nanning: Chinese Society of Physics, 2003
117-119.

FHRGE . M AEpE, LR, . XRAE SRS A MRS
LI e Tl R 2244k, 2003, 32(2): 21-24.

Hu Linna, Shang Deku, Ai Mingxing, Wang Guangjian. The
study on the basalt fiber composite material [J]. Journal of
Hebei University of Technology, 2003, 32(2);: 21-24.

Qian C X, Stroeven P. Development of hybrid polypropylene —
steel fibre - reinforced concrete [J]. Cement and Concrete
Research, 2000, 30(1): 63—-69.



