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Atmospheric Pressure Plasma for Rapid
Mass Spectrometry Detection
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Mass spectrometry is a rapid growth technique for semi-quantification detection of various
molecules without using the delicate sample preparation processes. In general, it is essential to
charge the sample molecules prior to mass analyzing with the mass spectrometer. Therefore, the
atmospheric pressure plasma source is an ideal ion source to charge the sample molecules for
mass spectrometry detection since no vacuum chamber is required to produce the charged ions.
However, this method is usually good for detecting the molecules with low-polarity or non-
polarity. The detection performance for analyzing polar molecules which dissolved in the liquid
samples is limited. This research develops an innovative co-axial ion source composed of dual ion
sources including an atmospheric pressure plasma and an electrospray ion sources for for rapid MS
detection of pesticides. With this approach, polar and non-polar molecules can be simultaneously
detected with the mass spectrometer.
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1 BRASERR B (sample inlet) : FRAERAFRC T3 BE ~ 2500 » #iLFEFZAIEHEAE -
ARSI
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EEBNRGEIT W BEE: (plasma-assisted desorption/ionization, PADI) » /13 & IiEE iF#E 1% (dielectric
barrier discharge ionization, DBDI)® + {E& B4 HE % (low temperature plasma ionization,
LTPD) « ER[ER A BEE AR - 58 —JE0H BB A E Rl IRAE (L2 o | -
B R B R AL E2 B I (atmospheric pressure chemical ionization, APCI® o DL {5 ¥ 4% ff AN [F]
WIS AR RS B T A
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2007 & McCoustra % A g% HIBEATEEBIIR 7k (plasma-assisted desorption/ionization,
PADD)® " » HZERENE 3 Fn o M AER DART® Z6 S ERER 4R FEEEREK
EEEBET - TR EEISH 13.56 MHz SR ERDIGFBERRES T HIEBERAR 300
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4h - 5 PADI HETTEGL I - RRAERA T Al DL E R Bd e B 1l - JEEoR | = ee B 22
RINEFTEAENRS - NO, FREE ST - (HEEEERILE =8 M2 - FEEIER
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2. NEEWENRRE

IR B E ESFHE (dielectric barrier discharge ionization, DBDI) {72 2007 F-H Na
SN EREE - HA S TR A P AR B T R R iR o LR R ANTE 4
Fiiw » DARFE 20 mm 22K 0.2 mm BN EESISTHEEIF R iEEEE MR » DL 12— 48 m/s i H0HE
AZREEMIEERSE - BHERST 25 mm x 75 mm 8 (F R EMN - fEMERE — R
~F 25.4 mm X 76.2 mm X 1.2 mm B ARTEERHE - BE LR b - EEEER
IrEEEMEE MY EN - $TREBIEENERE R 5—10 mm - 2fEEEE =B EIZ > 7]
A B E) - Ehahn 20.3 kHz » 3500 —4500 V FAZ L ERERS - FRE M EE R EES
IS A FEAG T AR B+ 31Tz AR P AR IR R e B 3 S B S3B9)
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JESN - B35 Hayen % A\"Y MR T Na FIFISHEAHEERIAEERZLE - BRI B E L KE
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IR EESEFHEE (low temperature plasma ionization, LTPI) 2 2008 4F - FH Cooks [EBXfT
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iR o NESEE A OB B AR R S 1.57 mm ZNEEHH - 15N AR Ak B Bt B A [ 4G B
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B [ERFEHAZE - DART SelEBERNEEE AR ERRES T ZHREHEEEE
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AR ISR S EEW ZEQE DT - HEBEFEREA NS T '8/
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FEMS IR/ > RESR A B R IREL B R A L Z R R A] fR 8 s DL 1S B 3L 70
Frafak o B140 - 2011 FEEFFEENELRMZ ZHF - BRI AR ER LA N
BB Z At (HRTR I EER & A BRI —HR . 2-ZFC %) BE (Di (2-ethylhexyl)
phthalate * DEHP) » 35 DUF BEBE S BR IFE ST (0] - RIn]fE8 WHI AR 455 H DEHP
gy HAgHLZ w5 RANE 9 Fix -

.G FREEBMELERAGREMN  BREFXHUEARANTEEAASR L AALEHEG
BouEss - ERAEERAZET  AUBGATEEAALERAAZITHEBEY  LBAXRE
i 36 /m 04 2 B R o

Intens. |
x 10* |
15 3912 DEHP
| O/\(\/\
1 O
i (0]
1.0
h (0]
0.5 4
7 371.2
B I 419.3 462.3
0.0 - ). — %ML-L—M%&

I30]0I - ISéSI o ‘350' - I3|75 I4(|)0 ‘ 42|5 - ‘4:50l a I4%5I - I5(])0I lln/Iz‘
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BHEITRN 227 #1106 67



e A - [A] R W TR e B R R AR B T B AT VI BE T OB RN ] - SE AR S sR iR Y
TR O B RS TR LT o B3 Albert % ACY [L#% LTPI B2 EST LUK APCI Y
FHEHIFBERR (relative ionization efficiencies, RIE) » #5520~ LTPI {EFREERMREI L EY)
b Bl ERT5ERR (polycyclic aromatic hydrocarbons, PAHs) ~ Wi fi% (polyimide, PI) » #H
WA APCI B ESI HEEZIUESS - #ER LTPI ZIRA/ NG F & (RSt F L JEmMt (L&
Yy - Bl EA0E 10 Frs e
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o e . .. — .
|
aprcl |
............... S |
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c
low high

Molecular weight
B 10. 163 E 4L 75 4 LTPI % RALZ: 55 APCI $1 8 F R 77 ESI Az R B i A
ZAFR o T HARMILE o BB P TAE B BST il & iak B FEEA
85 FARR o AREF R EEAREA S5 T B RAFEEZ 5T 4AR -

= - FEEnrEtRERL A

e[RRI R Al B R R A i N R — 2B L - RGBT &N
TEIEMEEIEE Y E T E A - B R FTRE AN - (BN AR EL TR
ARG E AR T - H AR E BRI E] - A S R e e R 2 R E —2E
B QLA BB B 0+ HRZBE A A B R R 5 F -
B TEZL—HAY - AW ARSI T BB E AL E - WmAE 1 A
e 7% T BURSHEA P Rl A i B B s im v 56 E - A28 W .2 B MR IR AR A2 i ST
BEiRZ T BUsdt b o < B Ry 0 » /A PR Z BEIGHE R e — M SR AR e ey 2 % -
FELLEE AT IFEE (floating voltage) Z FEHIEAICE © [H 12 A AR BEATAE A a5 Hi Ml 1
cm pEFr EHIEIAFEE - WHRIEERRCER Y o R Al B BUR Eit.L LTPI BAAEIR
WS H I AT R IR 2 R - HFEE AR (BR) < Bt A HEcRERE 700 VL
E o ZERBR A s E AT e R BEIE R A TR E - RS RIF 2R EECR
PUREREDATHGR 0 T RSP R e 5 52 2 H PR 1 H DRFERYTR I - SR ERIE 20
mV - FRATIEA] 2 AR RS e Bl T B St - I R R AR R 77~ 5 B FE M TR Ve -

68 FHELRAN 227 85 110.6



R BIBIRIE PRERFE

\ 12 mm

\\?ﬁﬁﬁéiwmﬁ)
A
4 \ ™
A0 | \ axA0
ﬁ —
| 1 5mm
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ERMERBER
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800
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700 -
600 @ (b) T-shaped DBD
500 -
400 -

300 A

Outlet floating voltage (V)

100 A

0 1 2 3 4 5 6 7
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o e i B A kB T R B AL - 1B 13(b) AURE R B[RRI ERE A BT T R

HEEL AT 225 - AHF PRI DUERER] - £ T AENES B QR B HE R
SEEHE - M RAREFFEREME - RS A — B B R -

(a) AC Discharge = (b)
) E

ESI capillary

';/“v'.
Gasin. | g/
. Plasma

13. (a) Ry X EirdpRRAERGT > REBRAHBMTAHERALZE TR » A —Lb
R B AL THIRBH (b) BT BN 2T E A E Rird i Era R ik -

Tl R84 )il i B R AR I REE - AR A = Aty B1 » B2 B2 D2 ZREY)
TUESL 0 S BILE IR A - RS RE DU R IR T BRI R R S YT
W - DU 8 B 28 2 9 e U [ oy =X 08 i o O R A2 5 L o PR (I A 1k DB IR AR P AL 5 1)
FIThEE - HrpmfEME M a A E ST 0 IREDR R ES T8 - 2550k Vitamin B1 X
A% (Thiamine C,,H,,N,0S" » 43T : 265.35 Da) flI Vitamin B2 XfEf%#E % (Riboflavin
CisHyN,Oq * 435 : 376.37 Da) « DR —HEARAETEAMEM T D2 (Calciferol CpHyO » 7315 ¢
396.66 Da) @ EJBIAMEMESF » 43 BIEL 1 mg ZEERAR 50% RS /KIATRT » HEE 1
ppm 1% » DUEST IR (syringe pump) HEENERK R EITIFRE AT - EEEERE L 45 kV » 1A
TESHHE R 0.25 yL/min » SRTE R 0.15 SLM » B EEHiG.2 228 : capillary temperature
By 150 °C - capillary voltage &5 66 V » tube lens offset £ —21 V o HAgHI%E RAE 14 Fix - 78
BEERAE S TS /KA 2 Vitamin B1 B Vitamin B2 2 [M+H]" 7> T8 TI&E05% - a1k
14(a) A7 » [ 14(b) R BESTRE NG Z6EF - HASEIFEAMZ Vitamin D2 2 [M+H]'
S FHEFERTGR - AR 14(c) BHERBFERERT - ZEftia s (M+H] 5 FRETFIE
AHORE IR - AR BB E - WHSCAT B 2 A A Rl R IR - S AR = AN
TR T UHREST N FI TR SR i » 6 ] 1 S e U s = (5] R (e 2 DA S IR i 2 08 -

IR

R E A RE ORI M E ELE R T ANE BRI 2B
TFBEIR o AT TR ARE R TR PO A e R - MR Rl 5 (R R B B
FRABATT R B 720 DU T AN FLZ B R AR UE I E RS A B2 - i
®rIEH —AHT RIS EEF R - BE T BESN R R R - AR A
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