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A New Algorithm to Correct the Particle-to-Particle
Shift in Single-Particle Mass Spectrometry Analysis

WANG Xin-ning, CHEN Hong, YANG Fan, YANG Xin

(Department o f Environmental Science and Engineering » Fudan University, Shanghai 200433, China)

Abstract: In single-particle mass spectrometry analysis, particle-to-particle shift was ob-
served during many ambient aerosol studies. Chemical information uncertainties would be
introduced into data set during mass calibration of spectra if constant factors were used.
The shifting scale of particle spectra was closely related to the vaporization/ionization laser
spot size under typical ATOFMS operation conditions. A linear correlation between the
mass deviation values and the actual m/z values was observed when spectrum was calibrated
improperly. This paper details this problem from a theoretical point of view and proposes a
new algorithm to calibrate every single particle’s mass spectrum with the optimized parame-
ters.

Key words: aerosol time-of-flight mass spectrometer (ATOFMS); particle mass spectrum

shift; mass spectrum calibration; aerosol

Prather (1990 spectrometer, ATOFMS) , ATOFMS
(aerosol time-of-flight mass ,
:2009-11-23; :2010-01-29
(40875074)

(1982~), , . E-mail: wxn410@126. com

’



180

31

b

. ATOFMS
OFMS
ATOFMS
OFMS

, ATOFMS

[1243]’
s ATOFMS
[16]
ATOFMS
ATOFMS
[17-18]

. AT-

[14-15]
’

ATOFMS

’

ATOFMS(Model 3800, TSI Incorporated )

[19-20]

s 2 (PMT)

, (MCP) ,

1.2
ATOFMS

’

. ATOFMS MS-Analysis

o

(TSI Inc. , Model 9302 Atomizer) ,
Mo,Ag.Ba,K.Pb,Na,Li.V  HNO,
, 900 mg « L7',



3 181
’
o 1 500pLi' "K'
6~7 » MS-Analysis 21 000t Vo
£ -
m = (at + £ so0f ’
, ¥R a* wipt,
b) o ,m (w),t okl |, o N
(ns).a.b . J1200F N
-
R a.b 2 800f —
&h “No,
L | mof
’ ° Z 400 h SLiNOL)
, sa.b . (I T T T .
11 44 77 110 143 176 209
s m/z
o ’
) 1
s R?

Fig.1 Typical mass spectrum of a reference particle

0.999 99,
MS-Analysis

N N N

’7 L1+
, ZOSPb+
206. 5

’

[m—0.5, m+0.5]

YAADA

ATOFMS .D

s » MS-Analysis
° 209.6 ., YAADA
YAADA Chttp://www. yaada. .

org) ,

. Matlab i ,

m/z , ,
YAADA , , )
YAADA )
° 2.2
Dienes [
2.1 3
1, )

7Li+ , ZBNaA s :%9K+ , Slv+ , 67V()+ , IBSBaJr ,
WEPHT Y07, *NO,”, “NO; ",
PLI(NOy),

’ D’ b
, d,

, 2, 2 4 1 mm, d

4 o 4
s , S
3 U.U,\U; U,
2 11 L

0.4 mm-*



31

182

m/z

(0]
15

| <+
=

m/z

<
=
=
IS 2
L L L L
S o o o
N N < < < <
. /m /m e a o o
S x O O OH
a —_ - & en =
: '
i i
! !
1 !
] 1
! !
1 !
I 1
v § =} ©°
L L L L [ o o @
~ —_
AJIsuelul pouwLIoJIuN) AJTSULJUI POUIIOTUN) AJIsuelul poawIoIu)
| o~
—

/z

m

L ©
=]

99

~
(=)

AJLSUIIUL PIWIOJIUN]

AJ1SUdIuL pauwojiun

i
[
[
4

*Na

—
1 L L ~

m/z

m/z

+
4
EY

~
L L L o

(=)
L L L =+

AJLSUIIUL PIWIOJIUN]

AJ1SUdIuL pauwojiun

AJISUdIUL paWIoIuN

AJ1SUdIuL pauwojiun

m/z

/

Fig.2 Comparison of mass spectra from four reference particles using single particle mass calibration
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Table 1 Comparison of the calibrated m/z
values between the constant factor method and

the new algorithm present in this paper
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