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Abstract: In accordance to the requirement of detecting the size and chemical compositions
of individual aerosol particles simultaneously, we developed a real-time single particle aero-
sol time of flight mass spectrometer (SPAMS). Working principle and structures of the
components in SPAMS were presented. Laboratory generated particles were used for size
and mass spectra calibration. The effects of different laser energies on the DOP’s hit rate
and mass spectrum were investigated as well. Indoor aerosol particle detection manifests its
high measurement accuracy of isotope abundance and mass resolution.

Key words: aerosol particle; aerodynamic lens; sizing; desorption/ionization; time of flight

KRR BB AER SR W10 nm LT E 10 pm Db B 34
TR A R R . KR R RO IR B ARG A R A A T (i

Y& B8 :2010-06-17 ; &6 H #§:2010-09-13

ESTH:EXKA AP HS (2006AA06Z425) , |~ Z 48 BHET (2007A050100039) Fl |~ #H i BH 6L = %E B
fE&E B A EIEJR (1982~) , 55 (WU , i@ A, By W58 51, N X 88 B 98 « E-mail: hzx126@126. com
BEEESE A BA969~), B QU BEN B 5, NS B A 5 . E-mail:zhouzhen@gig. ac. cn



332 % % % i #31%
HmOKREEER.UPOULANS THERS 1 ZEES

Y B TFRERARETZ, BESK PR E
B SR ok FE R 2% 2 R, R G BR S JBURE 22 1R ARG )
HALFERAHEZERK. BT RIS E R R
B, SV B R W B Ak 2 B AT B o 78 I E) Y
KA A R R JL/ B 503 L4 40
R B 2 B BF 5 R B, A AR VERBE LA
ANLKBERETHEAEEFEZNER, TFkK,
A RRARE BRI BT Z B AANTBR B E /Y
Kb,

T BT T E AR A K, BRI
R i TE SR AR A 003 i R P R BB R AR AN iR
BB R RORLER A S L, TS BE A& TR R R
HSROL . Besb & GBS B o o T AR A 2
FETRAR T EOR , TS 58 S BBURL 22 18] 49 241
BB, FrfE % 10 Z4E, L E
Z i Bl 2 38 [ 0 B A B UL T A SE A 7R
LA BA , B R _E ST BUPURL I R B E T 5E
F/NABE SN 90 FERM LK RBIIER
40 24>, EHT, EBr R 5 A SO BB A
ar E A X E Aerodyne 2 A K = f AMS
(aerosol mass spectrometer) 1 TSI 2 & B 7= &
ATOFMS TSI3800 (aerosol time-of-flight mass
spectrometer) , Je HF ATOFMS £ 1 2 B i # 18
JE K2 Prather /NG WF il 520 3 78 &b 46T 5 %
AR X SV I B ABURE R AT SE I AR SR AT , I BB
[F A 00 B U SV JBORE AR R /NG 22 L4

I B R B AL 7 41 5L, BURL R/,
REILE R FHWRE, UIEBOCFEE, EK
HRBEHRR B BRIEMITEITEM T KE
B TAE . (B T A6 00 T B B 20 A B R B R, K
ERAF 58 R S5 R 4R 5 HEAT B R 4 A A L
E N A WIS /)N 4R ok B O S I TR
A B RE 5 B AMYU RS A TE — R iy 22 BEL T,
LIRS NEN AR AR NG R NE oY=k d =]
PO mE B KT — B LIRS W ) B BUR UK
RATHT ] R Y (real-time single particle aero-
sol time of flight mass spectrometer, SPAMS),
A TR A G AN 45 B 4 J5 3 DA B 40 45 1 55
B4R,

1.1 {(FE2EHE

FHAR B S0 A U (X A / AR DL BRA 3 T
EAR AR : D/ VR fo e, LHMBRHE
2, 7T DATE K0 F 9 & 46 B2 A 3R R P R R kAT
SEARREI 5 2) PR BRI . KRB BB
B4 Lo B 2% » B BE 43 A Ak 2 i 43 e X
Ta] / JRCR B B AR T AR A, BT DL AR B — b bR S
B TR LR B AR FEAT R A T 5 3) BB X ABURL By K
/NI ZE B () B U B . RV T ABUORE Y ) 3 R
E BN B NEERAEEEZNE
AT T REENAE BT R RYAR
U8, I VP4l R A= 35 B i 5

B % PA b3 e 1 R B SR, IRt FEH
SALER R R VB B IDFE iz 20 e I 2 B LA
R BURL Y 3 B AL 2 T 43 BT B R O R AR
BARG T E BT . HRETHEH BBy ATOF X &%
St BB R T ES RE, H RS
AR FRIE /N 90 em X 60 cm X 140 ecm, B B 4
150 kg, ThFE 1.5 kW (AFUN EER R II#E
RS R R AR B R ME , & TR AR 3 e kAT 7
ShR, U RAZSEZRAE ESENES
P4 ) S5 X S BB B HEAE VR AR I B L
BRRE ST, G HTBERE
1.2 iR

ACHRIE R SPAMS X EE RGE#HITHAL,
BT HEESEERB WAL TESEH, WO T
SFREBE, NIRRT IS AR ERER
A . W 1 s, TE SRR R G A A — A 250
L« s 'HMaFZE(V301, Varian), MR R S5 H
70 L« s "Wy F2E (V8IM, Varian) , 4} H7 #8 &
HH—-FAEMMO 250 L s ' WMo FE
(V301SF, Varian), H il i {& i # 0 (11 L -
s O FBERNBIRH S FRMBTEREFEH, B S
BT FA—A 6 L« s ' FIPLEE (DS402, Vari-
an Vacuum), ERFMEFEH, S 1%¥5E
% iy iy F 0 B FH — 9 ¥ E. %5 11 (CTR100, Ley-
bold) , & %% B 23 % B A ¥ B & B =8 7 (MINI-
IMG, Varian) , &7 FEZ B R WA KA BIKE
2531 (CT100, Varian), A B AWZE R ES
THESE: B 1B E 266 Pa, s
I EBEFEAREE 7X107" Pa, MEFKER 6 X
1072 Pa, JE B Hras B3 2X107° Pa,



B IE B4 . ST AR % A J0RL A B VAT I 18D 5 3 # I 4

333

IEREEES T

W\‘"——ﬂm Y R
532 nmit - Y 5
T ;
s i 4 =
O
i
LR WO AT i
266 nmit | LA ik %
|—7 QIF K il
o QIT K[
ADC| 5 b
HETEY C| s

B1 SPAMS FERLZEHMTER
Fig.1 The principle and structure of SPAMS
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Fig.2 SIMION simulation of ion trajectories
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Fig. 3 Schematic of aerosol generation and sampling
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Fig. 6 Mass spectrum of indoor single aerosol particle
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