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Effect of Ethanol on Thermoluminescence of Nanoporous Alumina Films
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Abstract; The carbon-doped nanoporous alumina films were prepared by two-step anodic oxidation
in ethanol-oxalic acid mixture. This kind of doping method can effectively control the doping concen-
tration of carbon. The thermoluminescence ( TL) measurements show that the TL intensity of the
films prepared in ethanol-oxalic acid mixture has been significantly improved comparing with the film
prepared in oxalic acid, and the TL intensity increases with the carbon concentration. The TL inten-
sity at 320 °C first increases then decreases with the elevated annealing temperature and reaches a
maximum value at 500 “C. The films prepared in oxalic acid show a linear dose response in the dose
range of 10 =50 Gy and a superlinear dose response in the range of 50 — 100 Gy, while the films

prepared in ethanol-oxalic acid mixture show a linear dose response in the range of 10 — 100 Gy.
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Fig. 1 SEM images of the nanoporous alumina films pre-

pared in oxalic (a) and ethanol-oxalic acid mixture

(V(ethanol): V(water) =1:3) (b)

Bl 2 ok & BE-FL R IR A 7 W (V (ethanol )
V(water) =1:3) il $&1) Al 0,: C WEIRAEZS A
) 38 B2 3R K e 1 BB il £k, 3R KGR BE 4 il Dk
400,500,600 °C .

& 2 ATLVE IR KRB 400 °C 500 C
FIRE AL FE 100 °C A1 320 C A4 A IS ELECHH B 1Y

1600
M
= 1200 %
3' .'" “‘.
Z 600 °C o
Z 800f -
jo)
E
2 4000
0 R L L | | 490 Oq \ \ i
0 50 100 150 200 250 300 350 400 450 500
T/C

F2 ZBESERIEAH W (V(ethanol): V(water) =1:
3) il # i) AL Oy CMEIRAEA [ B3R KO A 3R
e

Fig.2  Thermoluminescence glow curves of the nanoporous
alumina films prepared in ethanol-oxalic acid mixture
(V(ethanol) : V (water) = 1: 3) annealed at

different temperature
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Fig.3  Thermoluminescence glow curves of the nanoporous
alumina films prepared in oxalic (M) and ethanol-
oxalic acid mixture ( V(ethanol): V(water) =1:3)
(N) annealed at 500 C and irradiated with 50 Gy

beta dose
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Fig.4  X-ray photoelectron spectroscopy of the nanoporous
alumina films prepared in oxalic (a) and ethanol-ox-
alic acid mixture ( V (ethanol) : V ( water) =1:8
(b), 1:5 (¢) , 1:3 (d) ) annealed at 500 °C
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Fig.5 Thermoluminescence glow curves of the nanoporous

alumina films prepared in oxalic (a) and ethanol-ox-

alic acid mixture ( V (ethanol) : V (water) =1:8

(b), 1:5 (¢), 1:3 (d) ) annealed at 500 C and
irradiated with 50 Gy beta dose
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Fig.6  Dose-response of the nanoporous alumina films pre-

pared in oxalic (M) and ethanol-oxalic acid mixture
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