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ABSTRACT

In this work, the electrical properties of metal-doped ZnO-based varistor materials, prepared by sol-gel
method and sintered at 1,150°C for 2 h, were studied. ZnO-based varistor was doped with addition of 0.1, 0.3 and
0.5 mol% ALNOs)s. The ZnO-based varistors with additives improved electrical properties. The non-linear coefficient
(@) is in the range of 6.7 — 37, the breakdown field (Eg) is in the range of 6,298 - 6,496 V/cm, and the leakage
current density (J)) is in the range of 45.45 — 614.48 pA/cm?. As a result, ZnO-based varistor with 0.1 mol% AU(NO,),
exhibited excellent electrical properties with high non-linear coefficient (O = 37) and high breakdown field. The
microstructure of ZnO-based varistor consisted of ZnO grain, spinel and Bi-rich phase confirmed by XRD and SEM

techniques.
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49318314 (non-ohmic) wagAualusalunisganiy
PAIITUTIUIUNAN (Bueno et al., 2008; Clarke, 1999;
Gupta, 1990) W1s1fimesiAsadestuanuluidudunss
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(2016) WWnorgiidlowiteldlunisusuannavesuanisiiuse
AnszualniinglnanazAndluifnay Bernik and Danue
(2007) %aﬁmmmamaamilﬁmazqﬁLﬁﬂmaﬂiqﬁm‘iu%aﬁaaﬂ-
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Usuneervaiifloulumsm 0.1 0.3 wag 0.5 mol%
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TeAUaa1ILAll Zinc acetate dihydrate (Sigma-
Aldrich), Antimony(lll) acetate (Aldrich), Cobalt(l) ace-
tate tetrahydrate ( Sigma-Aldrich), Aluminum nitrate
nonahydrate (Sigma-Aldrich), Bismuth(lll) nitrate pen-
tahydrate (Aldrich), Manganese(ll) acetate tetrahydrate
(Aldrich), Ethylene glycol (Sigma-Aldrich), Acetic acid
(RCI Labscan)
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ATEUATIZIINGENDITeARaNlYR 115 dLRBS-
FaAonlunlA SUNITRIATIEIHIUNTEUIUNISLYA-L94
(Cheng et al,, 2012) Imam?&maﬁasa’méﬁgum 2 dvu
ansazaned 1 wssuldlauihdsduedinnlalansn 94.5 - X

a a

mol% (X fia ANututuvetergilioslumnsaluuslansn
Tuniag mol% way X daunidvu 0.0 0.1 0.3 wag 0.5)
lausasnlednaanselawmsn 1.0 mol% wusnfauwedinn-
wnsglansn 1.0 mol% wazevaiiflouluwmsaluuglansn
X mol% azatsusniug1euiusiaannlessy udai
ansararensaud lWnausiuivasazatededuedinnle-
lawnsm ?Wé’ﬂﬁw%’auﬁqmauaﬂﬁﬁqquﬁ 70°C Junan 5
undl agldansazaneladvam ansazaned 2 wiewldlaei
wouRluduadian 2.5 mol% wardadnlumsamunslansn
1.0 mol% agargueniuA1gnIALedin LANa1TaLay
Jadnlunsnnunglawmsanausiunvansazaioloud lud-
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Wil azldmoaassndanunansazared 2 aduasavared 1
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wlage q Ine3sufisususUuuunind saluuresans
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(ILP, CJ1001, Changzhou, China)
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COO0) Tudaduadimn Tnefindisumis 1550 cm™ WWunisdu
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fuse 1409 e 1unsEanauuuanuing (symmetric

stretching) MUA1AU WAz UsINYNANITAANGUYRY Zn-0 1

;J‘Uﬁ 1
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(Hiltunen et al,, 1987; Khalil et al.,, 2013) 310N 15A NN
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Wudedeanlan lassaunis
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YUNTUTIADBNLYA TIADAARBINUIIHINUTIN HI9814

A Al 1% A s ~ a ¢
winfinilaumeevaiiieueanlydazdvuinvonnsuded-
sonlydanadiloUsuuerqiiioneanlediiniy (Bernik
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YuIALNTULRA BY09F 9d panleniid nasil ol
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U
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= a =
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A J, Wiy (Nahm, 2008)
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