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Fig.1 Gas sensor preparation process based on a-Fe,O, nanospheres and the test system
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Fig.2 XRD patterns of a-Fe,O, nanospheres prepared with different amounts of ionic liquid(A) and
FTIR spectra of S-0(a), S-4(b) and [ Bmim | Cl(c) (B)
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Fig.3 SEM images of a-Fe,O; nanospheres prepared with different amounts of ionic liquid
(A) S-0; (B) S-1; (C) S-2; (D) S-3; (E) S-4; (F) S-5.
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Fig.4 N, adsorption-desorption isotherms and pore size distribution(inset) of samples S-0( A) and S-4(B)
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Fig.5 Temperature-dependent gas sensing response( A) and response-recovery curves(B) of
different @-Fe, O, nanospheres to 50 pL/L ethanol gas

a. S-0; b. S-15 ¢. S-2; d. S-3; e. S-4; f. S-5. Inset of (B) shows ¢, and ¢, of S-4.
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Fig.6 Dynamic response transient( A) and sensitivity-ethanol concentration plot(B)

for the gas sensor based on sample S-4 at 300 °C
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Fig.7 Stabiliity test of sample S-4 at operating temperature of 300 °C to 10 pL/L ethanol( A) and
response sensitivity for sample S-4 to different gases at operating temperature of 300 °C(B)
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Fig.8 Reaction mechanism of a-Fe, O, nanospheres exposed to ethanol gas
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Fig.9 Reaction mechanism of o-Fe,O, nanospheres exposed to ethanol gas at

different operating temperatures
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TR ST, WHHE a-Fe,0, BRI O, 4TI SH H, SEWD T HEHIE S 28T
SR 07, 07, O AR ER T, T FLURIHE a-Fe,0, PRI £ B0 T WA 59 L, 205
FUSEEN, I TAEIRBEE SR 2 BB a-Fe,0, BHRHRE T W5 T (0 535 T . LIS 1
B TARIRIEE S 300 °C.

3 & it

KBS T [ Bmim | C1 5 B A9 K S 3%, A FeCl, - 6H,0 F1 CH,COOK Jy JFURE S Zh & i T 4k
FERS . SERRELS . RS HARN 10~30 nm Y a-Fe, 0, KBk, I H & B4 W) FeCl, + 6H,0
F1 CH,COOK M43 3120 4 A1 12 mmol, HINA B FIAK [ Bmim ] Cl AYHEEH 12 mmol B fRAE 15 2 e A1)
a-Fe,0,JEH, B TR E] T 4549 3 mA RS HERIVER, 858 T a-Fe,0, 45 MHIE | FUEEM
Yo, SRS SRR, a-Fe,0, YK 0B MERFE 300 °C T X 50 wl/L ZFEES AR e 1 R f5 3 15 5]
7.56, € 10~200 pwL/L AR INE FE Y ELAT RAFIIZME R, [RBT B AT Rt FAs e 1.
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Ionic Liquid Assisted Synthesis of a-Fe,O, Nanospheres
Based on Potassium Acetate Solution and
Their Gas-sensing Properties’

PAN Shuai', HU Xiaobing' , SONG Runmin', XIE Lili"?*,
ZHU Zhigang'** , ZHENG Liaoying’
(1. School of Environmental and Materials Engineering, College of Engineering,
Shanghai Polytechnic University, Shanghat 201209, China;
2. Shanghai Innovation Institute for Materials, Shanghai 200444, China;
3. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract a-Fe,O, nanospheres with good crystallinity and uniformity, diameter of 10—30 nm were synthe-
sized from FeCl, + 6H,0 and CH,COOK with 1-butyl-3-methylimidazolium chloride ([ Bmim ] Cl) as ionic
liquid structure-based agent and surfactant by hydrothermal method at a constant temperature of 150 C for 8 h.
The effects of different amounts of [ Bmim ] Cl on the formation of iron oxide and its gas sensing properties were
investigated. The gas-sensing results show that a-Fe, 0, nanospheres exhibit the best gas-sensing properties to
ethanol when the amount of ionic liquid is 12 mmol. When the working temperature is 300 °C , the sensitivity
of as-prepared a-Fe, 0, nanospheres to 50 wL/L ethanol is 7. 56, which is 5. 6 times that of a-Fe, 0, generated
without ionic liquid. There is also a good linear relationship( R=98. 8%) in the range of 10—200 wL/L, and
the sensor has good selectivity and stability. In addition, the gas-sensing mechanism of a-Fe, 0, nanospheres to
ethanol, and the influence of operating temperature on its gas-sensing properties were discussed in detail.
Keywords Hydrothermal method; Iron oxide; lonic liquid; Gas-sensing
(Ed.: F, K, M)
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