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Fig.1 SEM of fly ash (a) and calcined fly ash (b)
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Fig.2 EDS of fly ash(a) and calcined fly ash(b)
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Table 1 Weight and atomic percentage of elements of fly ash
and calcined fly ash
E N Ky IEIR BT
C 7.26 11.86 31.65 42.05
(6] 48.85 59.86 45.02 4491
Mg 0.58 0.47 0.24 0.16
Al 15.58 11.32 9.94 5.88
Si 17.56 12.25 10.62 6.03
Ca 1.54 0.75 0.74 0.30
Na 0.39 0.33 0.16 0.05
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Particle size distribution of calcined fly ash
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Fig.4 XRD of fly ash and calcined fly ash
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Fig.5 FTIR of fly ash and calcined fly ash
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Table 2  Specific surface area and pore size of fly ash and
calcined samples

B IR Bpert
BETLL R R/ (cm> g ™) 2.64 1.71
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BET--34J4L4%/nm 8.17 10.09
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Fig.6 SEM of tensile cross sections of pure nylon 6 (a) and

calcined fly ash filled nylon 6 composites (b), (c) and (d)
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Table 3 Mechanical properties of pure nylon 6 and calcined

fly ash filling in PA6
4R alije ie  Mheky i KIE T e e

SOy, (kI-m™) 9.72 6.05
Fr i & /MPa 61.3 69.0

25 M5 52/ MPa 83.1 110.0

% i/ MPa 2450 2734
PHASTERLE/C 120.5 166.7
AR %Y (gmin™) 2.57 1.87
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Properties of Fly Ash Filling in Nylon 6

Wang Bin, Wang Caili, Yang Runquan, Wang Huaifa
(College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China)

Abstract: This is a paper in the field of mineral materials. Fly ash (-2.6 pm) was used as raw material and
calcined in muffle furnace at 815 “C for 2 h to obtain the calcined fly ash. The micro-morphology, EDS
spectrum, particle size, infrared spectrum, phase composition and specific surface area-aperture of fly ash
and calcined fly ash were characterized by SEM, EDS, XRF, FTIR, XRD and BET. The nylon 6/calcined fly
ash composite was prepared by filling nylon 6 with 5% calcined fly ash, the tensile section of pure nylon 6
and the composite was analyzed by scanning electron microscope, and the mechanical properties, melting
index and heat distortion temperature of the composite were tested. The results show that the calcination has
little effect on the structure of fly ash, just remove the carbon of surface; Calcined fly ash filling in nylon 6
will not cause internal stress; Compared with the pure nylon 6, the nylon 6/calcined fly ash composite has
significantly improved properties except the impact strength and melt index, in which the tensile strength,
bending strength, bending modulus, bending modulus and heat distortion temperature are increased by
7.7 MPa, 26.9 MPa, 284 MPa and 46.2 ‘C, respectively.

Keywords: Fly ash; Mineral materials; Calcined fly ash; Nylon 6; Mechanical properties; Heat distortion
temperature
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