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Abstract Hydrogen energy is one of the most promising clean energy sources to replace fossil energy, which
has the advantages of easy production, high efficiency and clean environmental protection. However, when the
hydrogen concentration reaches 49%~75.6%, it is very easy to explode, so in the process of hydrogen production,
storage, transportation, distribution and application, hydrogen concentration monitoring is extremely important. In
this paper, a PdNi alloy film with a thickness of 90 nm was prepared by magnetron sputtering technology and
MEMS process. To solve the zero drift problem of the hydrogen sensor of the PdNi alloy film, air and argon were
used for annealing treatment, and the annealing temperature and time were set at 250°C and 2 h. Subsequently, the
hydrogen sensitive response characteristics of PdNi alloy thin film hydrogen sensors under different annealing
atmospheres were tested. The results show that after air annealing, the PdNi film is seriously oxidized and cannot
respond well to H,. After Ar annealing, the alloying degree of PdNi thin film is enhanced, the film defects are
reduced, the response value and sensitivity of the PdNi alloy thin film sensor are reduced, and the response time is
prolonged, but the material structure will be more stable, and the zero drift of the sensor can be suppressed, which is
about 50% optimized compared with the unannealed sample, and the sensor response is more stable.
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Tab. 1 Different annealing atmosphere parameters.
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Fig. 4 XRD patterns of PdNi alloy thin films under different

annealing atmospheres. (a) Full spectrum, (b) local spec-
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Fig.5 3D AFM images of PdNi alloy films under different an-
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Ar

() =4k AFM %, ] DL & 0 2% 3 7F R 1B kY
PANi 3 JI5 3 T A K 10 5 AR K HEIE PAN Sk,
PANi 4 52 45 0 IR, PANG 4E 55 2 1.3 nm, HUREJE
0.277 nm, B8 HEF I A H.38 o 3 U R i 5 e
ASPRLFRE A IR, JRF 7 LI R USSRk
T Y WA ST, WA R T8 WO S RL 5 $ LA
AN RE B, DRI TS T S B T, 2 T AT R
FAFIFLIA . Ar 1B K5, HERRRY PANG 45520 1.2 nm,
FELRE 2 4 0.266 nm. 3 F2: PR A7 A B fof 39 15 ) 258
MBS EEE . X AT AES T8 H 5 PANi 5
T 5 B S 1 /0 THE RS A 0 M R AR, 2 i A A JeR
I 17 A AT, 7 R ) SE K A8 SR KR R Y
PANi 4 5 BE 14 25 & 2.7 nm, LS BE M 0.479 nm, 7]
A T & A T AR R R, S O RS B AR K
EALFREE S T8, 5 H R IS5 G0 sk b, i
17 S B0 A% S 7 AR A1 o

23 AEHRASEX PANi A& EER S
Sk 2 T A I A A 6 PANT A 4 IR AU
& AR PE R I, X RE 24T SEM 1 EDS i, 4n
Bl 6 Bin . AT LAF I SR TH 4 51 80% , Lo £ %
4 Pd. Ni, O, H& TR i ¥5), HfF Hinsk 2
FT7N o HoAp PANi, PANi-Air A1 PdNi-Ar #£ 5 A R
FE B9k 8.36. 18.22 Fil 6.67at%, PANi-Ar FE i
R AL e R R KR it R0 W T D, T BR M
BE BT A [ KR4S A K I F R 3k s AR T
PdNi Al PANi-Ar ¥ ff, PANi-Air £ 5 48 2 B K g 4
i, % & i T PANi FR ) Pd 5 O 454 4E il PO, 1k
B ML A 18 B A AT, 24 THE %
RS E M, AR S R, S g AR RO AU, ik
H B RE M5 Pd H2fil; SR 2 SRR it &

(a) (b) ©

(d)

5pm 5pm

Elo  PdNi & 4 & <ML B & 1 SEM Al EDS % & . (a),(d)
PdNi, (b),(e) PdNi-Air, (c),(f) PdNi-Ar

Fig. 6 SEM and EDS spectrum of PdNi alloy hydrogen sensor.

(a), (d) PdNi, (b), (e) PdNi-Air, (c), (f) PdNi-Ar

5 um



o1 M

A4 M A AR KON PANT UG AR 1M RE S A T 5T 973

I, H 5 Pd BYZE & AL RCRHD, K2 B AL TR 1
Wi SSEAEL, R ik 2 A R e 1

x2 AEIBAMSET PdNi #iER O.Pd.Ni JEFLL
Tab.2 O, Pd and Ni atomic ratios of PdNi films under differ-

ent annealing atmospheres.

75 0 Ni Pd

PdNi 8.36 24.55 67.09
PdNi-Air 18.22 21.80 59.97
PdNi-Ar 6.67 25.01 68.33

3 PANi & HEESSERESBNERESH

31 AERIBASEX PANi A& HEESSE RS

IEELE3A

B 7 M 2% Hy/N, ¥ B2 1 #4519 A ]I kU4
1) PAN ARG 4 UG B AR i g b RE M i 2k, 36 3
SRy JHXT I B4 Wi 187 S T Tog 5 s HLBEL Ry Wi By HLBHL R,
W NAE AR FIREEE R . 45 R FW: RiB AL AR
(9w R B[R 120.8 s, Ry N 915.694 Q, R, K
919.330 Q, AR 4 3.636 Q, R, "N 0.397%; Ar i &
& R % 0 0 97 B[] 138.4 s, Ry H 972.37 Q, R, N
975.906 Q, AR 4 3.536 Q, R, 9 0.363%; ifij 25 ‘<.
1R K AT TR P ) IO P A 2, TG I A5 5 f i) 1
M2k, X TEa SR G R A R R T AR L T
K& PO, k&), & T PANi 5 H f1EH, A1k
i o, IR T AR R, S T AL IR RS T RE
X & B, AR KA e M g ][] e Ar IR K AR TR
i W R TED R 17.6 s, M iz {E 7 0.1 Q, R = 0.034%,
XA] g S TR S, PR ER TR D kR
FEAK, H 5 PN 8RR ) B2 45 G 7 i Dk 2, 3o BT
H, A9 ff R B AT, DA 3 50 1o R AR, A 4K A% Jk
FRfRmE A, 5 AFM 43 B ah R —3k .

32 ARBASE PANi B EBESSIEREN

FHEBEI

RS XS PANI A A M RAL AR R e e A
RAF M, TSR /N, G B AR R R
Kl 8 K 2% Hy/N, ¥R EE T, ATAlR kAR Y PANi A&
G GG JERAR 1) 3% S 7 [ 2, 2 1R 4 T D B e
PR IRAR A AR L o X LA BT AT e KR kR
RS SR B 0.148 Q, Ar B KL IRES Y E
MR N 0.071 Q, FARIR K ALBEAY PANI FE /)N
0.077 Q, & W iR K &b B 7F — % B2 B I 6 0% 7 i

(a)919.5 -

919.0 "\
9185 ‘ ‘
c I
S o180
S9175¢
B917.0t
—

916.5

916.0 ;
—
9155

0 500 1000 1500 2000 2500
time/s

® 976.0

975.5} [\/}
975.0 ‘

c |
59745}
Q

i=l
£9740f
%
29735+
973.0 |
9725
972.0

0 500 1000 1500 2000 2500
time/s

(¢)1031.6
1031.5

1031.4 | /
10313}
1031.2}

resistance/Q

10311}
1031.0 \
1030.9 + /

1030.8
0

500 1000 1500 2000 2500
time/s

K7 2% HyN, TR KGR K5 AL S e B AR £
(a) PdNi, (b) PdNi-Ar, (c) PdNi-Air
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