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Abstract

In this research, a novel low temperature atmospheric pressure plasma
generator is successfully developed. The developed plasma generator can
generate uniform plasma discharge under the operating conditions of 5
SLM helium flow rate and 5 Watts RF power. The temperature of the
plasma generator can be maintained lower than 75°C after 30 minutes of
continuous operation. The low temperature property of the proposed
plasma generator is feasible for the high temperature sensitive sample.
Modify the polymer surface by using this plasma generator, for example,
the polydimethylsiloxane. It is successfully improve the hydrophilic
property, and the surface energy changed obviously. The result of
ATR-FTIR detection, the variation of functional groups proved the
hydrophilic property, too.

Being used the plasma generator to the ion source in novel mass
spectrometry. Results show that the measured ion intensity generated
using the proposed plasma generator increases steadily with the increases
power and increases gas flow. This confirms that this plasma generator is
a good ion source in mass spectrometry and for developing a Radio
Frequency Direct Analysis in Real Time (RF-DART) mass spectrometry.
The blown gas signals of the chewed gum, garlic, and tobacco can be
detected quickly already. The signals of the volatile compounds in the
solid Chinese herbs samples can be acquired, too. Mass-spectrometer
detection results reveal that the developed low-temperature AP plasma
generator can directly detect the sample peaks of various samples without

using complicate sample preparation processes. More importantly, this

Xl



proposed analysis method will not cause the memory effect which may
influence the signal peaks while analyzing sequence samples during MS

operation.

Keywords: Low temperature atmospheric pressure plasma; Radio

Frequency Direct Analysis in Real Time(RF-DART); Mass spectrometry;

Memory effect.
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B ¥z F AR FTRAZ BLRRRVERE L e o

ﬁé-:? '%E—Lié‘%f’é 34_5 o a/;_}
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- % éfik‘?*éﬁ

2.1 % f;4.$-§i%§ﬁbéﬁ
211 & 5F"'_E-
EREIR 21 4R mEA TS LR

(current-carrying arc) #& 4% ;% 7 7% (transferred arc) - s A Fw3 1l 2

FFRATAEFRFRART RN A TR AE BF RS
O EF R f M RHE AR e BT 8000 K I e 15000 K
BRI FET RS NERDM G S F AR NF
BRENTEY > ol 2 E o "‘éjff]%%'Eb'L'ri —L??’T’*?jﬁa e i%

z

L

—

=H

Whh o, P omis B G 50~600A > 1 & 10~50 kV » # & 200 kW » ¢
2.1.2 %i%’x%%iﬁ
TART A A ﬁﬁa’:é_iwﬁﬁﬁ N2 - o - AT

&y fﬁ% CBREE e - BT AE - BiRmIRT L0 @ R RE

=3

e mhERE > ol 2.2 977 o A4

% & (corona)*c® 2 4d ko F R

H\

= y Sf— L v T L 2 s
T A R R ST R R
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(A) Plasma Gas Arc foot

—=

Plasma

@ Cathode Anode - nozzle

(B)
Cathode

Plasma Gas

Plasma DC
Anode

B 20 A BT HRE D (ARE THET S 2 T T8 By

BRI RT ARG A F IS RTHD R 0T

T e B 2R enss > g 1010 3 10°A s 7 fifuﬁ_)i:ﬁ 100°C -
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Cathode

\\\\$

Corona Discharge

DC
Drift Regign

Anod

B 22 2&%T 7 3B

>y

&
2
@
i)
3
4
pin|
=i
|
a
Tl
i
ETINS
=%
o
e
)
g
i
&
="
S
[l
End
|

TAh o FE G TR R (streamers) o UK T G FRTEY AR R

SRR B AT A3 SWALTBRE BE O - A AR

FRFERL: AT FERTIR 27 - TEY - AT A
SARFTRAEY AL TEREEFE TG B2ET 0 o

23 477 0 BT IR G IREFR T A QIR T o L ERF > A £ A 24 5k

AT o SRR B F SR T e 30 4 AN AT TR A



G AR TRLIEY kL U RTTATFATIRRE AL 2 &

MO e (T T A

=N

TR R NI ERAS T AT RE =
5~25kV > ¢ ffﬁr;gﬁz:sfq 300°C: Bl 23 3 AR F AT A+ §F T ffﬁrl
T2 F a0

Streamers

Plasma

Dielectric Layer

Electrodes

W 2.3 4% f AT T LW

Plate Electrode

Dielectric Barrier Plasma
W 2.4 4T FEFERRIFTEL TR
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214 TREMETRE
TEMETRE - S # 5T A L4 F 54 (Radio
frequency, RF) 2 /i il s B 1% RIAB I LT > 34
B kv R G B F A TE S TRET T L
ST R A R e f R - F o SRR T RS D 0

FlE it "2 > 1% P IR A P R T g A 4 - g

B8 B d WTEFTELEY

il
A
N
o
!
N
S
=3
(e
)
V!L
3

BRT Y -
J\
plasma
®
load coil —> @ ®
active zone /
outer flow — 55—
intermediate flow ——»
centralflow %
M 25 TEME T RT L H2[6]
,}? - B3 e }3{3 ) ﬁ.?ﬁﬁ%xq&ﬁb?lﬁp\ ) agi



I%]E]'J/_?;*? 1\4“'1/\4'—1"&‘7%}25”’1’1‘,a_,}a‘%%}é:f{jﬁ'l:’ 1 {75

¥ /1t 20 KW~1000 KW » & Ji& 5 #87& 5 10~200 SLM » 4% 3 cha i®

1
J

#»EFHEZ 5}%"\15,‘2 JTAR] o AR TSR 2 SR T AU iﬁl%ﬁfﬂ B F

i’jjﬁ;’{%F’“%uﬁ; SRR LR 1/\%&}‘3‘5\’}’?'13{ 4_—;)%}{3*;, 2

215 « FRAFE

< F R :Ff:vﬁ # (Atmospheric Pressure Plasma Jet, APPJ)%_d Hicks

v

B Ff Bt R e 4 g (UCLAYST B > 2 f5 % § TR 5 - f2)

K=

ULRHE - AR LAaRCHAIRE P w2 IS AF - R
FEES 1.6 mm & &4 Mg s 242 B> ¢ o § iRl 4% 13.56 MHz
B A SAIE LT o P IRTARA RS > R - B 2 R TSR
PO A S REE[T] Ao 2.6 4T 0 2P L T AR B AR ST 2N
T 100~150 V> # ##inid 9 12 mste ptf +ﬁﬂwﬁﬁvqé < IR

3 @A LIRLATEL PR > AR T T R - o

-19-



Nozzle

Process Gas In Center Electrode
—

RF

Wate_r'
<+

ZLG&%?#
e 7 ]\P‘E‘ﬂ%’fé—?‘:f#ﬁ*"‘ﬁjiﬂ PR AE NI S 4]
PHRHFHMAS &G AR R SRV EREA LR DR o L

SO IR AR GRRIRE BT AT o] 2.7 T

I HOARRRA R AL TRT AR ApR SR L
NEARHMART R EBSIF RN AR I oL PR T B OT
SR FERE SRR B d A R LR

ARG F B A RS EEFLD LR LHARE

65‘34

GRS T Xed: % REED SR TR R o § R AL TR el
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FREA R B AR L P URE B HE ?,fflaifL"

Carrier Gas Pulsed DC
. Generator
Microwave \

Antenna

Microwave
Waveguide . Generator

|
1
Auxiliary
Gas _
Hollow
Cathode
Microwave Plasma
Hollow Cathode y
Plasma Hybrid
Plasma

I—
Bl 2.7 Bk 7 B KT 7+ & BI[8]

22 A F BB 22 rr AR

& 2002 EE%?'P??'J?**%??.JI‘? VRN I A
(polypropylene, PP) » & 4% X sk sk § = 5k 2 & (XPS)#& ip| 2 fo’:
B Fdm2 B mg o fI* X LT3 HkSRARESFR

2 (s 2 B 4w 2 CHs F P e AR9] - 7y HH A

—

RN Ry o SR RN T E XY RS R LY T
WARLARREFLAG  BRRAILEL A6 P HEAKRLY

[10] - 1% & §F & F FiR b2~ §F LRASLRF ¢ 25 o » #F i



s e gy A =

=1
3
~=h
—4
o3
S
=l
1%
Sy
==y
B
™
@3
7
&
e
N,
>4
o
—
g
beic
{
Iy
anl
=l
T
J

Bfgid 70°% 3 28°2. % /gle & &[13] -
222 X F REMERTHAS

Fla RIS I8 F HE e PR RRIL TG £ E 0
Faotr LT :“Fﬁf},i_i FE A 1970 & Ak TS 4T R L R
Tl BFHFREE 5 AT RRGZDATHFR LY RT
;“Ffz T 5 PRELR K ASF AR 5 ¥ RIS 4 1772 (Atmospheric Pressure
lonization Mass Sepctrometry, API-MS) » 4o § B 3% T 5 3 ke &
i 4p % 7 (Liquid Chromatography, LC): LC-CD-MS 7 #[14] > % & 47
$ ~ & R =mEFHF[I5]: ¥ b 22 5 4 & 47(Gas Chromatography,
GC).ie & <5 GC-CD-MS 7 4 » 74 % de o B it § 532 (Atmospheric
Pressure Chemical lonization, APCI) {73 4 172 & 855 84 ena 47
SEVWER[6] e TR T SRR ETHER AR R
Fod A% mEEREHEF FTRER 80-200C 3 % [14-16] -
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Pk T B ¥ 4 47 2 (Microwave-induced Plasma  Mass
Spectrometry, MIP-MS) 2 & Ji& 48 & & % 7 3 4 47 i (Inductively
Coupled Plasma Mass Spectrometry, ICP-MS) » i&# 58 % R F & 7 #¥ &
v R FERE R RAR T AF TR FAAMAR T H R
(GC-MIP-MS)ik i * +v 3 3k (v 8 > 7 B8 k)& ~ B~ Fi ~ A~ 5 % i
: S S A FVI IR I TR e AL RN T REE, AL
oA pcik T F R Romav AT 3 [18] 5 R A ik RO T H R
(LC-MIP-MS) R 3 &4z 5 ik F - Rl & » &7 T pF o 57 1 & 4R R
[19] > 14 2 Hpwi ik (slurry) 2 4= #e & 132 ~ ok @ Fadk &~ 47[20] -

ERMETRTHRFREANBERRRG L ALH L
(ablation) ~ 1% % > fie & £ § T HE X FRANE LW H K

FAABERAAABEITE LR F OB AP A E A AT o dos

P8 TR R 3 R[21] 0 AR DA & S B 45 F E[22] 0 &

BTk A AR Y SR & [23-25] -
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B - R p st LRRA TR ERANTALR
&i”i*?ﬁﬁ#ﬁ’ﬂﬁfﬁﬁﬁmﬁ%&ﬁ RERE L
i ME > AR TTRETRALRR A AAFRILAZLRE
MTERBE SR R BB FHMEINTELAETRE

B w2 il £ i i -

SIS

v )
1E': ZLK\ -

'21‘9‘\

F}'

TR BF I DT IREET R TSN - wk
AREER- THFTIE 5'53"— FEE B F af WA FiEr 24
WF AR AEILE AR E T F 42 > d Paschen curve ¥ 4v o
THRTIEEFEI N 117 pd @4 0 &n PEDRYPEF W
EHFTRA L BT IER T € HAAIL R A T R T R
AALERGES AR BFIEREFAIL A H AR TR
Bk AT PR RR G ON A S LRI ApT R T
FEAF M R o et - KT U R R F AL g e f
LR e S S LS ONUREL S B BT Y T AL
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ok MWeni il g o

BEAR KD T AR D v 240 AL R X 'UnR 4L 0 2 Paschen
curve 2 3FA P T RAIEZEELFEEE A hid 2> A T
1 BB AL B L0 — TUEAER 04 B R RF)T R e s e
AL L RET EAUUH A PR £ 5 FA7 G4 4

B S R TR 4o 31 477 o

B 3.1 F175% 4w 2 e

TP e B SHKPAPF P LENF RS e TR SRR T

e
=
¥
o
=R
4
)
R
3
)/
H
=3
®
B
a\
&
H N
=H
pol
&
ey
o
“
=H
hYs
na

o fr7 g e AR 0 §E 0 #F 4 Paschen’s Law g2 58 o
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312 & iﬁ{ TR

HiRr LHe R I RRA R g TRELR Y T

=

PR
>

N
“

CHRRARFFFTRL DIRBAS HEF 0 AL PRT

=H

?ﬁ?ﬂﬁf’ﬂ‘}ﬁ)ﬁ%é 10000K» R AER> V% 22 B* X

PR h UG B AR L AT HRERY o FHERE AP HRE T

$

s TRk TR d T BT R FRY TR TR €

THAIOARAL KRBT LR RS A AR -

R RP SR E RN PR I SRR R 4l

o KH LA R RA L DT RERIER £ AT R

32 wPWMAHfER
TR AR 2907 0 L B3 pa BAT AL B

TSy 7 N EE

‘gh’(
)
peey
33
N\
pe ol
=
Rl
)
=
g
[pat
oo
éi&
\and
S
7

Tis o TR R A e R R B A M0 A6
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Connect to Power Supply

Gas Inlet
Conducting
/ \ Wire
Stainless GAS Powered
Shell Electrode

Plasma

Vid
Plasma Outlet

TATRALFAD A P EL A MM TR G s G
PRS0 A DR FEEN - BR 05 mma L FIRIER 0 k2
PR FRERTEF AT 0 S0 AR R LI AR
POREBREET S AR U LT RE R B A SR
HRTRFIE 253 FRLEFIET > T e m i F AR R

5 B

“~ B

2
i

R A WAERIVFES AL HA ST REE RN
D S & ?jﬁﬁljﬁ Foome Bl - FREEN TRE Y
(63 g~ E 0 L SRR 0 2 S AR R4
GBS ER S AR R BB RS A R E
EE Y R SR S L LRy Y EECIEY ER LY !
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HIRE BTG R S - RF TR AR A ORPET

b
F_*

AT 5Amm 2 24mm A fE7 v EhT R o R R

g A ) RO A R GO BE o

THAZFAY 5 THEIEFALS 05 mm> %4 §@ » o

BAMUEES TR RSE N FHETRERFEY > TP

REFAMATHFXETR - FHRSE > FT 24 mm g5
# K

o o

e (A)E /= 24 mm # 4

W33 THRALY

&4%%&1%%&%%

pEAP A ATS AL BACES 50303 A4 RS S8 5
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e RREIEZ B GRAREE TERHTFIEEFRINAE T R

BEEY THTHBA B34 TEEAAMM AT AL BAZfE
ARTEECA R FHART 023 A2 TRAFL AT 2§ f35]

AHATEAL BT O R A& 6SLM i B EL 6 SLM A Azds il o

[ ~Distance 0.5 mm
60 - =Dijstance 1 mm
50 Distance 1.5 mm
5«%
< 30
3
Q20 -
10
O | I I I 1
6 7 8 9 10

Helium Flow Rate (SLM)

B 3432322 LRAFRFWIAE - TREELEHN G

d W AT P e ) A g R B2 S T SLM BF - e B B4

Y
a@
\f"\ﬂ

Gk 4 A
s HEETE MBS A4 7 R

S

¥ F o BT G = B R

e
{ N

Tie {7 s TSLM hi § Lk

|

Az IR IR

~‘,

SW A acAB-Z 4 - TR THFBARE > 2 4oF 35 957 » i
* TARFIH- 7% 100 8% RERRRI AR U@
AR BREBABEKTAR LT RELFLITHRR -
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R
TA &5

FHIGR TR kR

B 3.5 TREPREX
Bl 36 i m A FRIZMELTRERA > ZRIFEH S5 10
W~ % § 8 7SLM -~ T & FE0.5cm o d L B2 7R (542 % 7 R

€5 312 V> & Morave] & * B4 RF ~ § L 2 2 AT T

A AR R AR 4] -

-
300V
200V
o)\
oV - / \:
-100 V \/ \
-200V
-300 V
CHT 100v M 25.0ns CH1 /7 -6.43V

13.5602MHz

B 36 TIAZL T IERTE LA H
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BI37R %4k EET > d 5W~40W » & 5W % — PEE 3 4]
B RRE S h A TIEMIEOS MM (B X TR T E L ¢
SUF] W AP RE AT 0 F R - MR R

1000 -
900 -
800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -

0 \ \ | | | ‘ ‘ |

0 5 10 15 20 25 30 35 40
Power (W)

Bl 3.7 = R4 AE

Electronic Field (V/cm)
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Sri 2o SFRTHAKREARY

RRALIRFFERI SR T FARESR S
Py ey fAitF i MALF TH-FORURES BR
#3(0g) - FREEF TR RIFMY T F RFO0) F B

(0)% i & 1§ » 4o Ox('Sg") » Ox('Ag) ~ OafalAg) ~ 02(X*Lg) % [26] »

F TEE T B PSR P EE TR RN Ry

i
\\“‘

PG B H B AR TR E DR G P EF B mA P
gty g J\»i%%ﬂ'z\& FTRAEFEARICT 2 P 8T
AP > ¥ P AR B 7 AF § %= (Poly(dimethyl siloxane),
PDMS) > & 41" § F L REF A5 &L » o THRTHER L 2
BAEEFRF EER -V AT RAFTREL LG FAARFF
BB API RAG Y F S HF Y Fav Ak 4o-OH A
F[27] > 4B 31 %71 o H F pd F o AERRFAMEMEAG SR

’K'H‘ﬁ’mziﬂl%“riﬁ 3% o
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CHH q\ CH, RF O, plasma treatment HO

HOL e AP 1 0Hs
Si / \\ D 3 /8|\O/Sl\
0]

Bl 41 %= " A% §F =58 THRLET i AR E[27]
42 BEME G SAFRE
1URiE S  phae i [10] 0 1% T A2 6 2o TRIFRILZE & + K

EFRAe AAM KR ST HRESFTRE G T RIS

hud

Wk ER I ZREFALAFREF  AUERT AR GRT MK
(Poly(methyl methacrylate), PMMA) ~ ¥ g fik iy (Poly(carbonate), PC) %

PHEAF IR OFART A GIBEREFAGICITLFRE AT
YT IE R A B A w BRI S A w2 TR o R oo oA &R Mg
(adsorption) ~ J&:E % (wetting) ~ &% |+ (adhesion) & & fa st 5 &%+~
B UEREH R A S M BT B2 RER N AR 6 &

VAR

R A G R T AR AR A G R A LR PR

SH

R A G Ao d WREA G R NFE RS AR i
¥ 1% 4 474 (dispersive) ~ i 4&+ -1% & 4 (dipole-dipole) ~ & #&-3% 3 &

&4 (dipole-induced dipole) ~ & 4& 4 (hydrogen bonding) ~ # % 4 - 42

421 BREBMZ LAa AR HRX
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£ ¥ &£ £ P&k (contact angle measurement) L & #* X & PlHk &% @

PSR WES R s iR & B LB RDLE D hERRP T4
Rk G oA o FRfI A AL AR RIEL S S FoREETE A e A
R FAS ST Ap o SRR kg b ) > F 2R R
Ploe = - PR APTRBRBEART A 5 B BNA o 2w 2 B g
3R > CCD(1/3”, Panasonic) # #- iy 2~+ (UPG301B Plus, Upmost) ~ 3k
B BRI T AR RN T SR R RS e
(1 mL, Terumo) % j% jf &tk ¥4 % > L & FRlHE &~ £ kh 2 CCD =
FoRl - ESRL o § RFLLP RPN A3 4 (CCD &

A 8 kR b BRI EE L SOm 2 4o B AeR 4.2 5

Syrlnge
: Light Source

Light Switch

Precision Modular
Side-Driven Platform-XY

Bl 42 %0 5§ & 2 RR
Bz AEF A FREF WFES BBOMP P E Y o LR HRE
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o AL LR FRIRE ek G o AR A iERR Ty
BRSO WILRE LA BREREFEZ SR R RFAEFRI YR
+-kEH W (p =, Glycerol)s &9 % > RIFFFREEC L R
R B e > 702 Busscher s 3VRIIE LG i 0 FERIEZAoR 4.1
e

2041 B EF &L F TR TiER

% 20W  (1.592 x 102 W/m?)

Fim® |7SLM (1.167 x 107 m¥s)

F & |150sccm (2.5 x 10°° m3/s)
Y 46.7 : 1

TFEE  |0.5mm

BIEEER  |2min

BB e (1 mm

43 R+ REBAYT
431 Bt RRFRRTD

i % %z *F &Rk 2% ik (Fourier Transform Infrared spectrometer, FTIR)

Ik

2 AR R I g T R E e B2 R 0 T R 4 i B4
RN IRRERT AESTF BRI T F BB 0 67
Plort ks - s L £ &7 L£(0.78 pm)#ciA (1000 pm)hT
Baik o OB E R g 0 AT UER R RS S R B

B ek g R L F LA F o AT AP T 1 v

S RBERA G B 7R ERA T BT B o kb kR g
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TRl - B A T R AR T b R R R
oA g~ A “Lﬁ‘m&% RILH oG BAFREF G AR

SRS E A R~ b2 AL R TR g T~ B2

X

bk md N EEL 24T oo I kSRR RS
FRR IR G Z &5 > TT LT G ATDE R A MR B
AR R S =

<% & & (Diffuse Reflection) :

F- A RFTF LG 2T RO AR Rk r SPH Y ¢
FlATE I % M AT B RSP AL SR B A4 LA R RS
koo ok BRI E & Rk R E R &R o
3% > & & (Attenuate Total Reflection — ATR)

Bl B g et AL R PF > ATR b3 f - BEH > N5 B
Bohp At 1959 & enlo h REF Y ¢ T 0 F At RE - 3T
WAL AR IRA L S F B I & ok BPF AAE
i o A 4 Heo| % %k (evanescent wave)iE ~ 5 0 Ao b % A
(evanescent wave)$§ Stk & S ek dc 0 B A do i b gk B ARG R o
s<4x.m F %(Specular Reflectance)

B AR R b s AV A I R R e S
rEhEk g BIEH T D 15°% Mk 75%0 F St el B ek
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M FAR I E 2 35%0 & &~ SbpFs A 1000 cmt eni= % 3 0 ¥ & 50%
R i FE B R E T M Y eI o
432 &R A th SR GRIR R

FCHUI % % e f 7 4o[28] 0 § F R & T RS KRS T A
Filzo v FER(OH)E e AR > AFRET AR ~{ﬂr;;9 fig
Rl ~ B " AP FREFPR DT R - H ¢ 02 10:1 ant 53

ST AR FRARBE RN L AR ZE ST AP R
FI# g g s Gt 2 3B em® I A @ B BB R Y
AP FRT fig ¥ o BRER A E AR e T 110°C 15 adF 10
mniHEE LEFTS % q;;“ﬁ{r%\,\i e T ARST 0 B (TIE 2 4o 4.1
BEF R G s WAL F R il A
Fo P AP I = R RAPY B R R RMOEL ) B 1€ R &
G F B2 th AR IR o B R E Aot g il s d At
T AP ERT DFHEN P REFREFTSIT DF S K
FRAKFE GRS AL R T R bR g
* O p]  pt F BR
433X k%3 kit

Fom A ALE AR X Kk R T i R (X-ray photoelectron
spectroscopy, XPS)*® it § & 47 7 &+ it 3% ik (Electron Spectroscopy for
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Ea o JIF TEA men X ki T3 HE o R LGN HT T Bk
FhOHIELRTF A BB AFZ2ZTFREN )T AR 0 d P F

i 5 DRALEEHC O SiZ B2 % A TR o
44 BFHAREEBT LRHBRE
441 FHRRE
(R T S AT R TS 4 R TR
o o gk k0 4o 43 T o f - B THER S §5
BT A FIRBLAL B A L TR BT TR R
gk owlpF AP LR EREIRE S w R ORE  RE DY
ol & BECD 0 F 2RISR ik & BRI S THET LR LR
s LWEAB R FRAFRC DY TR RAY LA BRI TR

15)\’?‘,&@,@,:}%“17%:,\.1} b+ 'E_ P\—:”ﬂ%‘f”%gﬁ‘-f:‘im?

—

B LA A ERRENEE D o 50 g F B L

Ba Rl Ad AEIAH LA FF AT

Ik
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Heavy Jon _Magnetic Field

Exactly lon

lons Flow Sensor

B 43 FH®RAREA L

ISR A &P DIl AR AW RHR ARSI T OFHE S A
ELoia >Nt TR ERBRAN Z AR IT S

XEFDTTHRT o2 T ASF T AT > TRA g A

&

FRE AP F RS o T Ak 4 SRR
¥ T & #5412 (Electron lonization) :

P F A I A AT BFFR R AM
AT T+ bR FFHUERAPF §REL D - TRE > i@
AT I a2 LA E- R R FHR[29) -
$¢ Y & 25302 (Chemical lonization) :

CEMERE - RN F AR A T B A TS RaE
Bev A CHy ¥ CH » R8T & F BAZ "4 ? A CHs >

giEh Mt B HR R AT T[29] -
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(A) T+A8 222 2T RHA:
CH,+e — CH,* +2e

(B) £ & 1435 tit4e T RN
CH,*+ CH;— CH,; + CH.*

C)EBFFIFIFREL:
CH* + M—CH, + MH*

A H T BT 4 e 5 42 (Matrix Assisted Laser Desorption /
lonization, MALDI) :

4o 4.4 “77 > MALDI 3 & % %4 A5 4 > 3@ AR & v
FlodnwF R L *RETHAFAT > I RFS 2T sk &
W 0 R G OBk A A R R T AR BT R [29]

Probe Tip Laser Beam

Target With
Sample and Matrix

B 4.4 AT T H e isa 7 & B[29]
¥ T vf JE 542 (Electrospray ionization, ESI) :
THEAREARRB LS 0 MR LRI ERRS
BT fRRMESFHRE T B AT c BEFTRER
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B L mF RN T AR - T8 d 0L psdp Tk
ABRP DT EMEE - Ao XM T T RS
WRREGES AT T EARREE D e TN
WAz o FBE TR TR T A MY AR R L FHETFL

E RS SN

High-Voltage Power Supply

| —

L
Taylor Cone
T MS

+++*

+
+

ESI Nozzle

B 45 2 EFE T LW
4.4.2 DART % #

REFEFHFRRE BEERFE AR I T FARLE - B
FH 0 LT AR AT PEYIR S R A AT PR YR i g 2
Br ELFH G- BEROPA T RAL T L - MDY A
L fg_ig;ffb,}é?;?f}]%_ BT RAE R ES 0 F A AT R Poid bR

- 41 -



R AT TR T2 A BN A F R TR T F R

7

AR F 1970 A ATHERILI A BFHREL A

LAMATS RIS T H ke 4 ¢  Cody® A A2005% il P

‘Eﬁyféfrafé'}".-ﬁ‘g

B BT EE N F S FRFHMALTFR
;“ff; DR PEMLR N FRR A 0 drBl46TT o A2 gt e d H

|
=
=
Y
3
T-ﬂ
4
o
NN

PA R AL oA R REF AT B

_~Gas heater

vy, R Gas electrode -
Gasin/ - N GC Mass Spectrometry

Perforéted disk

\. /
electrode Insulator cap "‘ ‘ "‘ - J

JEOL. USA. lons

® 4.6 DART % % % & 7 77 & $1[30]
B #1 DART £ B 4B 4.7 #7771 P8k v 2 F 3 & » © jE
B 5 5-25mme M- b F 2 B 1% RRRATA L T R
Fong At oG A AR A A Er AL M AT 0 Bl

L pE R 7 H 3 R(TOF/MS) B~ (2 3 5 2 5L o
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