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Effects of Basalt Fiber Content on Foam Glass Properties

SHEN Pengfei, QIN Zipeng, TIAN Yan, LI Gang, LUO Chengyan
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Abstract:In order to study the effect of basalt fiber content on the properties of fly ash foam glass, foam glass was prepared from the mixture
of fly ash, glass powder, basalt fiber and additives. The corresponding influence of different basalt fiber content on fly ash foam glass’s
physical properties, mechanical properties as well as thermal conductivity were studied. The results show that with the increase of basalt
fiber content, there is an increasing tendency in both the apparent density and the heat conductivity coefficient of fly ash foam glass; when
the basalt fiber content is 3%o -4%o, the apparent density changes more gently; when the basalt fiber content is 1%o, the thermal conductivity
coefficient reaches 0.0631W/(m-K); when the basalt fiber content is 1%o - 5%o, its impact on the moisture content and the moisture absorption
rate of fly ash foam glass is not obvious, with both of them maintained at about 0.35% and 15% respectively. When the basalt fiber content
is 1%o - 4%o, the compressive strength and the flexural strength of fly ash foam glass increase gradually. When the basalt fiber content is 4%o,
the compressive strength and the flexural strength are 8.28 MPa and 0.75 MPa respectively; compared with those of the benchmark specimen,
they are increased by 2.24 and 1.92 times.
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Tab.1 Chemical composition and physical indicators of fly ash and glass

Chemical Composition /wt.%

Term Fineness /wt.%  Loss on ignition /%  Stability
SiO, AlLO, Fe,O, CaO MgO K,0+Na,0
Fly ash 59.84 30.77 3.30 1.84 2.35 1.90 4.70 4.92 Eligibility
Waste glass 72.33 1.40 0.15 8.62 4.72 12.78 - - -
R2 ZREAHENYIEIEEE
Tab.2 The physical properties of basalt fibers
) ) ) Tensile strength Elastic Modulus Density Elongation at break Diameter
Fiber type fineness ratio )
/MPa /MPa /(g - cm™) 1% /mm
Basalt fiber 12 4000 115000 2.65 <3 1
R3 MR IGEARIERIEE L
Tab.3 The mixture ratio of fly ash foam glass
No. Flyash/%  Glasspowder/%  Fiber content /%0  Sodium carbonate /%  Sodium phosphate tribasic /%  Sodium tetraborate /%
a 25 75 0.0 2 2 2
b 25 75 1.5 2 2 2
c 25 75 3.0 2 2 2
d 25 75 4.5 2 2 2
e 25 75 6.0 2 2 2
f 25 75 7.5 2 2 2
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Fig. 1 The sintering schedule of the resistance furnace
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Fig. 2 The samples prepared with different fiber content
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Fig.3 The influence of fiber content on the apparent density
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Fig. 5 The influence of the fiber content on the compressive strength
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Fig. 4 The influence of the fiber content on the moisture content and

the moisture absorption rate
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Fig. 7 The influence of the fiber content on the heat conductivity

I
&

(=1
-

coefficient

3 4 ®

(BB AR B RN B bt X e 2F
HEPB RN I RS, M XA LR R
TE3% =A%, B RGN A . HZX
AL AR B S K 3R | WK ZR 2]
B

QFEE Z A LHHEB RN, RIS
WL SR B AR B SO herT L, X

A Y5 B AR
AR

()L P TIR RS0 J1F PERE 0 B85
IR U XA LS BoA% AT, WIKBEER
SRR RO TR, PURSRAEDIA8.28 MPa, 15
T22405%; PREEIREN0.75MPa, $E5 11.92f%.

i, MRS TRAR S A U6

SER:

(%) BH, 77 W, S 0. By AR B iR 5T 0], I b
%, 2012, 48(9): 53-55.

LIU Y, XU F, ZHU X. China Ceramics, 2012, 48(9): 53-55.

[216RHHIH, B . STREFEN I F- S BB SR 10]. BESTRE, 2000,
37(9): 65-67.

ZHENG M M, CHEN 8. Building Energy Efficiency, 2009,
37(9): 65-67.

[312% WU, Z=E1L), BEG%, 5. WK EREIRIRIHES] i R 1hat
BT, 4B ,2015, 38(1): 45-47.

LIG,LIHS, MA Y W, et al. Non—Metallic Mines, 2015, 38(1):
45-47.

(418, S ERE, 25 W, 55 BE T IEAR IR0 Mt i YR B
PEREMY FZER ZE (1. EEIBE", 2016, 39(3): 7-10.
QINZP,MA Y W, LI G, et al. Non—Metallic Mines, 2016,
39(3): 7-10.

[5JLOTOV V A. Making foam glass based on natural and
technogenic aluminosilicates [J]. Glass and Ceramics, 2012, 689.

[6]SAMOILENKO V V, UGLOVA T K, TATARINTSEVA O
S. Effect of the dispersity of glass batch on the structure and
properties of foam glass [J]. Glass and Ceramics, 2014, 715-6.

[7TI5IEEE, JRBIVAE, B 5, 5. begkikil & AR VR iR
(7). B4R, 2012, 32(3): 324-329.

JIANG X S, ZHU K H, LU L, et al. Journal of Ceramics, 2012,
32(3): 324-3209.

(815 Vb, ARMEE, FEORILL PG BB A AR B A I &
TIRBEE]. BERREE 74, 2014, 42(1): 108-112.

QIAN S, LIN J, TANG B S. Journal of the Chinese Ceramic,
2014, 42(1): 108-112.
[O1SRIRIR, £, XTI, LI AR B A 2 R ]
MRS, RE IR 54, 2014, 33(2): 127-130.
ZHANG Y Y, WANG Z Q, LIU B L. Journal of Dalian Institute
of Light Industry, 2014, 33(2): 127-130.
(01 FASE, MR, TR, 55, WIRBESMES MR R R TE
REWFSEL]. FBESIAPEL, 2011, 38(7): 86-88.
WANG Y L, HEZ M, QIAO H X, et al. New Building
Materials, 2011, 38(7): 86—88.

(1118 {2, FHEE, skANE, 5. BB i LR E 7 A 2 1L



$38% ¥3H

RISt % ZREFLESEXNRIKIBIERE MR

+ 371

W i) STERERANA)]. F eI, 2014, 35(6): 593-597.
HUANG J, LIANG Y Z, ZHANG X Z, et al. Journal of
Ceramics, 2014, 35(6): 593-597.
N21ZECIE, 36304, S20eRH, 45, FH R CRT BB A J5ORHR]
PRI, PR TR R, 2012, 6(1): 292-296.
LIANHH, YUANW Y, WU X Y, et al. Chinese Journal of
Environmental Engineering, 2012, 6(1): 292-296.
(3TPAEERS, XUEEAE. 2 FLI S F B WS SR (7], B 241,
2015, 36(4): 347-352.
SUNJ X, LIU P S. Journal of Ceramics, 2015, 36(4): 347-352.
(4T3, BEEER, WIRIC, 5. JSURH B N T e R VA,

TEEER) S PEREREIN J]. I EIFRE, 2012, 48(10): 21-24.
GU X W,ZHAO Y Z, GAO L W, et al. China Ceramics, 2012,
48(10): 21-24.

(ISR, X, /AL, &5, PETZTAERIRI R AR LA
REYPERE DI, N TSR, 2015, 44(9): 2606-2613.
SHAO L L, LIU Z, WANG X S, et al. Journal of Synthetic
Crystals, 2015, 44(9): 2606—-2613.

(1617 %, WIENE, 177 5, 55 XA LF 4 iR L8y Dl ey
PE[]. A+ AR, 2016, 38(S1): 231-237.

GAO L, HU G H, YANG C, et al. Chinese Journal of
Geotechnical Engineering, 2016, 38(S1): 231-237.



