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and process a micro needle-cylinder discharge structure chip, by doing this, system integration of
open-type ion source and micro air pump was realized. The micro discharge structure was composed of
pin electrode, upper cylinder electrode and bottom cylinder electrode which were fabricated by copper
electroplating. There were two types of needle-cylinder clearances, separately were 1 mm and 2 mm.
Under the condition of room temperature, atmospheric pressure environment and no airflow from out-
side, by loading negative direct current and high voltage on the needle-cylinder electrode, stable gas
discharge could be generated. The wind speed of ionic wind caused by chip gas discharge could be
measured through testo 405-V1 anemometer. The result shows that if the needle-cylinder clearance is
2 mm, the maximum flow velocity of the ionic wind will reach 0. 79 m/s. Acetic acid sample injection
ionization experiment of microchip with the needle-cylinder clearance of 2 mm was conducted. We
found that when there was stable corona discharge between needle and cylinder, PH test paper located
at the chip exit and has been moistened by de-ionized water would be red. At this time, the weak cur-
rent detection system was used to collect ions generated by ionization, if the discharge voltage was —
3 300 V, the current signal detected by weak current collection system reached 120 pA. LTQ XL ion
trap mass spectrometer was applied to detect products of ions for chip ionization acetone, absolute eth-
yl alcohol and ethyl acetate, the main obtained substances were protonation monomer ion and biopoly-
mer ion. Speed of ionic wind generated by discharge and sample injection and ionization of acetic acid
experiments show that dual functions of open-type ion source and micro air pump can be realized under
atmospheric pressure environment based on LIGA micro needle-cylinder structure chip.

Key words: Micro discharge structure; corona discharge; ion source; mini air pump
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Fig.1 3D schematic of micro discharge chip
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Fig. 3 Discharge electrodes fabricated by LIGA tech-
nology

UE . T I RE &5 R B L (BT 1 R o TR [
4 BN,

P4 RS A 9 R R B 3 T

Fig.4 Connection diagram of discharge circuit of micro chip
3 ORISR

3.1 BRMBEXE

ZERE= S I 0 R T 1 AN W NG W A S 3 L Sl AN
SIRE R A A AR FE R 1 mm F1 2 mm B9 45 64T
SRS H RRIAL 4 BT 7R 0 H R B R R
P32 AR 3 P LA 2 mam B G BT - FE AR 445 A ]
T AR L e R . B AR e Y 38 R KL AE
THORU LS A 2 b AT U8 %3¢ 3810 5% €2 1) 52 A (] B AT
P A 3R T R IR 1 G L B B AT 2 T g R
43 DX VA B RO 4, Al 5 (a)
R &1 D03 P R RO BT o 33 U B 0 B 4 2 B i
1) 37 588 B K, LS RN R R B R A X — XL i
W B L R B B . BE B B T A Ak 2
Ko KX IR B 1) b BAE D7 a4 R, HOR SGAR

(a) H 22 i

(a) Corona discharge

(b MESLTR
(b) Glow discharge
5 2 mm FURS 0008  H 2 e DR ik e R4
Fig. 5 Corona discharge and glow discharge for chip

with electrode gap distance of 2 mm
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Fig. 11  Current signals at different discharge voltages
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Fig. 12 Experimental set up of MS detector
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