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Impedencemetric-Type NO, Sensor with CuO Nano-Structured Sensing Electrode

WANG Ling® HAO Zeng-Chuan DAI Lei LI Yue-Hua WU Yin-Lin CUI Guang-Hua
(College of Chemical Engineering, Hebei United University, Tangshan, Hebei 063009, China)

Abstract: An impedancemetric NO, sensor was fabricated with infiltrated nano-structured CuO as sensing
electrode and YSZ as solid electrolyte. The phase composition and microstructure of sensing material of the
sensor were characterized by XRD and SEM. NO, sensing performance of the sensor was investigated by
electrochemical measurement. The results indicate that the CuO particles uniformly distribute in porous YSZ

layer and their sizes are around 200 nm. The sensor shows good response to NO,. The total impedance values

IZ1=\ Z'*+7"* of the device at 0.1Hz are found to vary almost linearly with the NO, concentrations from 0 to 200
mL-m™ at 450~550 °C. The response time of the sensor is about 50 s and sensing performance to NO, of the
device are hardly affected by co-existent O,and CO,.

Key words: impedancemetric-type NO, sensor; infiltration technology; CuO nanoparticles; YSZ

AREBRR AT NO,, A BT R I s
JEAEAR TR R i DR AE I 264 T NO, B 25 B ) A1 4R

0 51 &

REAAY (NOYE Ry KA 2205 Y 7™ 3 ey
N R 5 A RS NO, 1Y 509K IR T4
ERAMHE, Mg BT & A E R A
NO, 5575 Je Wy 0 HEBCIEAT A 4 1 RIm AL E A T
BEHE (Lean Burn) I iz 17 ] A 2L FE X NO, .CO 1 HCs
HE , 32 5 ARORM (B AL GE i = ST AL % AL a8 A g

s H 191 .2011-07-09, W& el H 91.2011-08-31,

M, 2 s D00 A 3R] ) &% % 4% Rich Spide JT 4 i
Z| | B R AR FR B B9 Rich Spide 2K 5 29 850KE 5t 46
OVUAE M AL RS B I R JA 222 NO, A2 i, FEZ il
NO, 5 1 PRI T e e 17 38 88 bR | 52 5038 vy A0 5 1
RELF Y NO, 218 g 15 i Ul

TEBLA 9 NO, F s b, 56T [ 1A el figf o7 19

5 1 A RR ¥ 35 42 (N0.50772030, 50972038), 1 Jb 44 F 551 ZE Al F 58 (N0.099651 19D) % B i H

“SEREBER A, E-mail :tswling@126.com, Tel :0315-2592170



82 kMl otk

528 B

-

NO, 15 B 4% fie v] Be il 2 bR Bk [ e fige ot i
NO, 14 AR I H T AR B AT LAY =2, IRANL
A NO, & BRARP9 L A NO, & R 14 B 3%
T NO, & BRARUS2 ) BT 3 78 4% R 2 e il kR 1Y)
— GRS, SIRA O AUE A B A R R
P YSZ(Zixo0,Y 00505.0) 4 VA L it J5 | 42 J S8 AL D VE
TR, PyA)E o 2 LRI A, B R AEAE
SRS T BB AR F R BT DL B NO, AR A
ST LAk B BT RE NO, e BE B B 722 i A
NO, e g

FEBRATIE 7 NO, 1% AR 1 & e o Ft vp | BiF 9% B
Z W LR A R & R B A A A S U R
il B B A% A L Norio ™% DL YSZ 88 1 S [ 4% Fia figt Jo
IELLAR A ALY o BUR AR & T — R A
NO, 1&g X i 8 m] AR & B9 IR EE R (11 700 °C)
R 5 4= A H NO, s & & 2 Ll ZnCr,0, N
o AR ) 5 1) A% TR S R I S I AR L AR
1M, Norio Jf- B A7 fiff P 480 SR A% 8% 2% 1Y) BB g 52
M (43X — ] # )5 ok | Mathias™5F LA NiCr,0, 55 A
TR AR T A8 T BT G A A% Rk s AT 7R = IR (650
C) A FESLMT W NO, B . Mitsunobul®45 75 8
LR Zn0 A ER 1.5% Pr e, G AR M RE S 21k
R FEE R PR A B B ol TR B A
NO, G IRAFZE R ] 51 X ] — R B2 NO Al NO, il [
FS R/ NRIRF S — 2, BT DL E NO, 19 8
WRE

3R NO, HL Ak 25 AR s | SRR A A e 1
PERIH 45 07 BRI 5 NO, 12 2% as PERERY SCHE | IR
FHEY NO, 2 8% SUBM L i 25 77 125 02 4 B0 b L
Tl R R A A F AR BT SR T SRS R IR R A A, X
T okl 8 3 A E T TR A TR R O OB B AE
R R RS I WU R R AN T AL, 5 A
JT = A A a5 PRI 2 5 i) A% R 1 B M g
Hk, by i, SUSp RS iz
)45 0] B8 & A 9wk A2 RN, A s A A
1T A5 S50 18 P LR 52 il £ e 25 1) R P AR D AR
FETE,

T2 08 A S — Tl T AR 19 U i A B L 4
e, B8z N TR R b R AR R R Y A
SN A R RV W A B LR R 2 AL2 T R E
— T AT A Bl R o A N A R AR
YK IBURLAE A F AR A L RIS AR A AR 2 A
QN B E AR A e Ak 3 AR kO T R R R R A ST

Z 18] 2 A AR 2 N 5 TR AR A Rk 1 A e 4 ol
TEQOK G B T BUSH AR R R & PR AR
2 R I R AR B2 BT B 4 T — Rl LI
T NO, fE AR AR SCLL YSZ Sk B g I, LA FE B fig
J5 1 22 L2 N IR Bt B R i 45 B 48K CuO KT 1
R | R T —FP PH BT Y NO, 1R 2 BT
52T AR IR I LR B

1 SEWHES

11 RXFI RS

i PR 41 (99.0% , K1 28 2430500 1) A HL 4k
K (969 11t 1 B +49% £, 3 47 4 ), 7 45 112 (99.0% ,
R ALK ) YSZ AR Pt (W% R
T T K L EE(99.7% , KT K% AL 2 IR
A,

SX16 Ak FH R Hy BH AP (B2 3k R4S TREA BR
o)) IM6e B R AL T AR S (7818 Zahner 23 7)) |
QM-ISPO4 AT B BKEEHL (R o K2F AR ) YP-2 Y
JE R AL 55 25 i T A BR A F]

1.2 EESIENH&E

R AR B A5 ok B AT A3y 3 AR (1) YSZ AR
A& O YSZ R ZrO, BR TCOK Z B R LE 1
2:0.5 B LL A VU R 2 s BR R v | BRI Sh )
FHOBHA R, R R ALTE 10 MPa J£ 77 N #15
FIARRE R E AR 13 mm, B 1 mm WA SRS
FER SR 10 300 MPa R L —20 K% Lk
[ 7 4 T 1600 CHE4E 5 h, 15 BIBUE R YSZ A&
Ao (2) YSZ H i L ZALZ2 M4 % & A 30% &
¥y (P R 185 ALY 9 YSZ 5 5 45 B AR (94wt 113 T
BE+owt% O FEAF HE 2R Fie o [b 3:7 1 LBl & 3K
S hIRA IS A5 5] YSZ WOk, A 22 W B i £
ARKG R R S LR YSZ B —1H, THET
1400 CHE45 3 h, 198 YSZ Z1L2 , & 5 RiEHG,
ZALIZ MR RE R R Y 20 wm, (3) =355 il £ U
HLA K 3 AT B Cu(NOs), ¥ T 28K b BE il i 1
mol - L™ [ Cu(NOy), ¥, A3 5 YSZ (13 18 1
WM 5% TR BRI 0 i G
6 pL Cu(NOy), W IEAR YSZ Z4LE T, RIGTE
100 C AT 78 800 Ca AT b2 3
h, A LRGSR 9 KIG CuO HEH N 6.8 mg /£
A, BRIEHE R RE S G T TR AR [ A AR
122512605 ,800 Chibe 1 h, Hil153 NO, 1588 15 I8k
a s BRI E 1R,



%1 TSR GOREEH CuO R BUSR R 1Y BHBTIE B NO, 1% 8% & 83
Porous backbone + CuO Pt wire %%ﬁi!i’?@ﬂ%%ﬁ% X ﬁfﬁﬁﬁﬁﬂi{] o EH Eﬂ%ﬂj , /%5"?

Pt wire

Pt electrode
B 1P E BT R NO, f4 R a4k 4 e
Fig.1  Construction of planar inpedancemetric NO, sensor
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