44 FENXI HUAXUE 11
2016 11 Chinese Journal of Analytical Chemistry 1707 ~ 1714

DOI 10.11895/j. issn. 0253-3820. 160323

13 3 2 2 * 1
! 200237
2 210094 ’ 100029
Fluent
o Turbo V
Fluent
1
1 2
3
IMMS ¢
- FTACRMS ° . 6
o PDA
70 . PDA
- Gomez 10
20 - Nemes =
12~14
Fluent N
15
16 17 18 Fluent
1 2 2 Fluent
Turbo V °
2
2.1
o Fluent 14.5 3 1 . a
20160423 20160720
No. 21235005 No.2012YQ120044

* E-mail weibingzhang@ ecust. edu. cn



1708

44

52 mmx60 mm 101250

16.5 mm 0.1 mmo 1
210000

31 mmx20 mm

46 mm x 42 mm

1 mmo,

C

o

298901

o

0.02 0.015
0.01 0.010
= = 0.005
= =
z 00 =00
-0.01 -0.005F
—0.02k4 1 I 1 0.04 L L I L -0.010¢ 1 I 1
0.00 0.01 0.02 0.03 0.04 ’ 0.02 0.00 0.02 0.04 0.00  0.01 0.02 0.03
x(m) x(m) x(m)
1
1 2 37 4 05 6
8
Fig.1 Two-dimension models of ESI source
1 and 2 are entrances of auxiliary gas 3 and 7 are boundary 4 is pressure outlet 5 is orifice plate 6 is capillary with zero—
thickness 8 is entrance of solvent.
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Fig. 3 Velocity distribution in ESI without auxiliary gas a  with coaxial gas b and with orthogonal gas

liquid flow rate in spray needle 5 m/s flow rate of coaxial gas and orthogonal gas 20 m/s
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Fig.5 Radial gas velocity a and axial gas velocity b along with y-position when the flow rate of coaxial auxiliary
gas was 5 10 20 and 30 m/s The model a was applied the flow rates of orthogonal gas was 5 m/s
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Fig.6 Radial gas velocity a and axial gas velocity b along with y—-position when the flow rate of orthogonal

auxiliary gas was 5 10 20 and 30 m/s The model a was applied the flow rates of coaxial gas was 5 m/s
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Fig.8 Total ion chromatogram TIC of different verti—
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Fig.7 Diagram of Turbo V ion source AB SCIEX

cal position of spray needle

The mixed solution of acetonitrile-water 50:50 V/V was in—

3.4.1 fused directly into ESI-MS at the flow rate of 20 pl/min in scan
4 mode 50500 m/z. The capillary voltage was 5000 V the inlet

temperature was 300°C  the curtain gas GS1 and GS2 were

137.900 kPa 206.850 kPa and 241. 325 kPa respectively the

declustering potential was 80 V.
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5 The experimental conditions were the same as in Fig. 8
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experimental conditions were the same as in Fig. 8
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Numerical Simulation of Fluid Distribution in
Closed Electrospray Ion Source
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Abstract Two-dimensional axisymmetric simulations of electrospray ion source were built by Fluent software.
The gas flow distribution was evaluated under comparable conditions including configurations of ion source

ways to pump auxiliary gas and gas flow rates. The simulation results suggested that rectangular ion source
produced more stable flow distribution than other ion sources. Despite liquid flow was focused by both coaxial
gas and orthogonal gas the two pump ways had different effects on gas flow distribution. With the flow rate of
coaxial gas increasing backmixing region near the nozzle was enlarged and the stagnation point was changed

while the size of backmixing region was almost invariably with flow rate of orthogonal gas. The experimental
validation was performed using Turbo V. The influences of spray needle position and gas flow rate on the
detection of total ion current TIC were investigated. The experimental results agreed well with numerical
simulation results.

Keywords Electrospray ion source Gas flow distribution Fluent simulation soltware
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