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Abstract

Waste toner was calcined at room temperature, 500, 700, 900 and 1,100 °C for 4 h. Structural,
quantity of elements, morphology and magnetic properties were investigated by X-ray
diffractometer (XRD), energy dispersive X-ray spectrometer (EDX), scanning electron microscope
(SEM) and vibrating sample magnetometer (VSM). The waste toners that were calcined at room
temperature and 500 °C were Fe;0, ferrite and had inverse spinel cubic structure, whereas those
calcined at 900 and 1,100 °C were a-Fe,O; and had rhombohedral structure. The comparison of
elements of room temperature compared to 500 °C of calcining revealed that Fe content increased
from 32.28 to 47.50 %wt, but C content decreased from 40.35 to 6.96 %wt. The morphology of
waste toners that was calcined at room temperature, 500 and 700 °C had spherical and average
particles with the sizes of 208, 233 and 242 nm, respectively. However, when calcined at 900 and
1,100 °C the morphology of waste toners showed lager grain size. At the calcination temperature
of 500 °C, the maximum saturation magnetization (M,) and coercivity (H.) of the waste toners were
73 emu/g and 70 Oe, respectively. The saturation magnetization of waste toner was significantly
reduced when calcined at 900 °C with M, = 1 emu/g due to the crystalline structure of Fe;0, and

ferromagnetic became anti-feromagnetic properties of a-Fe,Os.
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C Fe 0 Si S
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Sumaudimaniiniu 37, 73 uag 43 emu/g
AUAIAY ImaﬁqmwgﬁmﬂmLLﬂalsuﬂﬁaxlﬁaﬂi
wilnénues Fe,0, (magnetite) dmiduansusiman
UszLammeassiuniufn (ferrimagnetic) w3owneos

1591 (ferrite) FeapnnanaiuaNUITuvas Nucharee

'
=
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oxidative alkaline hydrolysis ¥83xa%&n fifiAn
MsBufImausindn 77 emu/g gumgiilunis
W3sudl 70 °C [9] wazA1n15auFImIanimans
Toun nenfinundeldfimuaaletl 900 waz 1,100
°C TnefAN1sBuRIUUmanindy 1 waz 1.4
emu/g MUY §90151971 2 Fedanndeafu
U384 Jalaly warAme fidATIER Ni-Zn
Woslsn wafiinaves Fezosﬂﬁﬂgﬁu%ﬂajdma
soanuifundndnues Ni-zn weslsyi [10] Tnei
ganginismunaleiagldaisuiininges
a-Fe,0, (magnetite) datduansusinaniszinn
wauRAWoslILuNLUAN (antiferromagnetic) JEHEE

TAnsusuiwaniien [11,12]
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(°C) (nm) VOIIER, M, (emu/g) wainan, He (Oe)
el BUNA 208+0.05 37 42
500 aUNA 233+0.06 73 70
700 aUNA 242+0.72 43 83
900 il - 1.0 410
1100 ln - 1.4 201
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32.38 uag 26.42 %wt aua1nu 1ussrUsznau
Tnednmssutuduasusznau Fe,0, daduas
wiirdnusziamslessuuniuinuioestsy 4
Tassasreudnifuuuuduisaatiuanidn 4
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wuaaletfiviunzauiigaluduiuaudu

o =

wilmdnliiiuTan waznmiinwdeldasgadeniny

q
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