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Experimental study on acid and alkali resistance of basalt fiber used for composites
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Abstract

In order to study the corrosion property of a kind of domestic continuous basalt fiber BF-CSH-01, the

mass loss, monofilament strength, tensile properties of tows and flexural strength of the composites were

investigated in different immersion periods of sodium hydroxide and hydrochloric acid of 2 mol/L at 80 °C. The

results indicate that the acid resistance of this basalt fiber is better than the alkali resistance, which is contrary to

BF-CMD-01 basalt fiber studied before. The tensile strength of BF-CSH-01 monofilament declines synchronously

with the mass in acid mediums, while the tensile strength declines intensively with the little mass change in alkali

mediums. The acid and alkali have a great effect on the tensile strength of the tows and on the flexural strength of its

reinforced composites. The regularity of strength is in conformity to monofilament while the modulus is insensitive,
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Table 1 Properties of basalt fibers and S-2 glass fiber

Kind of fiber

Performance
BF-CSH-01 BF-CMD-01 $-2 GF

Density/(gecm™ %) 2.62 2.63 2.52
Diameter/um 7.0 10,2 12.3

Tensile strength of

tow/MPa

Tensile modulus of

tow /GPa

Elongation at break /% 3.56 3.03 3.35
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Fig.1 Variation of BF-CSH-01 fiber mass

as a function of corrosion time
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Fig. 2 Variation of fracture strength as a function of

corrosion time for BF-CSH-01 filament
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Fig. 3 Variation of tensile strength and modulus of BF-CSH-01 tow after corrosion
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Fig. 4 Variation of flexural strength and modulus of BF-CSH-01 fiber reinforced composites after corrosion
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Table 2 EDS analysis of BF-CSH-01 basalt fiber

before and after corrosion

Untreated 24 h in acid 24 h in alkali

Element Mass Atom Mass Atom Mass Atom

fraction fraction fraction fraction fraction fraction

O 34.24 50.21 35.65 51.16 40.11 56.73
Na 2.53 2.59 1. 20 1. 20 2.00 1.97
Mg 2.98 2.88 1.41 1.34 3.25 3.03
Al 8. 96 7.79 6. 44 5. 48 8,12 6. 81
Si 32.75  27.35 41.87  34.23 28.15 22.68
K 2.53 1.52 1.93 1. 14 1.93 1.11
Ca 5. 67 3.32 4.53 2. 60 6. 20 3.50
Fe 10. 34 4. 34 6. 97 2.86 10. 24 4.16
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FEME Na, Mg, K, Ca, Fe Z £ B EH &
HBEA, NTiER S mEMASBEE; T
MEFETENENSBERRFAE., EREN
B, KRAEGHETH Fe. Na, Ca. Mg E £ BT
XS R RE S F 355 oLH mgdr . B
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Table 3 EDS analysis of two kinds of basalt fiber
wt%

Untreated 24 h in acid 24 h in alkali

Element

Fiber A Fiber B Fiber A Fiber B Fiber A Fiber B

0 34,24 35,17 35.65 51.36 40.11  35.76
Na 2.53  4.73 1.2 0.00  2.20  4.09
Mg 2.98 4,63  1.41  0.00 3.25  3.97
Al 8.96 863 6.44  0.70 812  7.45
Si 32.75 26.53 41.87 48,02 28.15  28.64
K 2.53 2,24 193 0,11 1.93 1.88
Ca 5.67  6.91  4.53  0.00 6.20  8.85
Fe 10.34 1116 6.97  0.00 10.24  9.36

Fiber A: BF-CSH-01 basalt fiber; Fiber B; BF- CMD-01 basalt fiber

3 & it

(1) BF-CSH-01 X & & £F 4k i) ief BR P 4L T e
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