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Abstract: Based on the proton transfer ion source and time-of-flight mass spectrometry,
the proton transfer reaction mass spectrometer was developed. It mainly consists of hol-
low-cathode discharge, proton transfer flow tube, ion transmission area and time-of-
flight mass analyzer. To increase the ion transfer ratio for high instrument performance,
three stages vacuum system was adopted for proton transfer flow tube, ion transmission
area and time-of-flight mass analyzer respectively. Furthermore, the ion trajectory
among ion transmission area was also simulated and optimized by Simion program. Pre-

liminary experiments for the instrument performance test by toluenes standard samples
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shows that the linear dynamic rang can cover three orders, the limit of detection reaches

at least 5X1071°, and the resolution is better than 4 500.

Key words: proton transfer reaction; hollow cathode discharge; volatile organic com-

pounds; time-of-flight mass spectrometer(TOF MS)
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Fig. 1 Schematic and photograph of PTR-TOF MS

2.1 Z=WBAREERX

WG F i 45 T MR el P R R R I —
Ao, G H R B AR R 5 T 25 0 B AR R R R — b
PREGMEEHCR . M LI E e, BB A
TAERE R B 445 i IR AR L B 7ok Bl R ¥ )
W Z B ORI B R

AR SR 1 A4 0B A 2 0 B R
HeEwmrTE 2, g 1 A3 FEEINIER
JE o WA 2 0B R T, 3 S R T R TR Uy o 3
REKGE, WA EAR 1.3 FE 2 Z [k
RO R 5 B A RO A BOR X, X
FEEAR 1 AT 3 AR S EAR 2 B BB e,
BT EPI R PR E R, Z0OR B R @ i
w354 EMEGHEFRBRTREE, BIE
U, 8 H AR LT AR BOR I mA 9.
2.2 RTEBREE

JRT RO BB T SR R R TR

SN E
o
3

B2 WELBREBEES
Fig. 2 The structure

of two hollow cathode discharge

M, TR FERNRFRNE BRK
100 mm, H1 10 4~ #f 45 2% 35 8] b7 A9 4 J8 35 H AR
HESN TR & B A AR AR 30 mm,J& 8 mm,


http://www.fineprint.cn

4

i e S RLE

Y% IFE 2 mm,

EETFRMES, O BR A=K H
W B LA R A TR F B RN (HLZESE 3 1R
BAER TS H,O &4 RN A RKEE T, K
REFHEFHEMBEFHRE VOCs | EF
R BAERMAKEEF H;O0F (H,0), (n=>
A5 VOCs & 4 [ b, i i it B & =4k AL 8
W RE B A R . R, AR R TR
B FEhae, 3 6] A R R S S AR, AT D
HAk#ER T H,OF (H,0), W=, B T 3hak
A3 S AR RS A N R 3 R AR U B Y LA
(E/N) AU, E/N #2842 Townsend
(1 Td=10"YV « cm?), ¥4 E/N {& KA, AT
FEK T IR R T RO ), LR T ) il
BALFEEAB T . HESB/NE T, R
REA RUPHIE K BB F T B MR, X E/N B
Kb, 255 518 5 F RN AR, B 5 7
ERRET,

LHm*EET E/NES H,0" (H,0), 1
XR, FEHEMSH, 2% E/N— H,O0"
(H: O, XEZMERTHE 3, MLEERM, EE
E/N #F &, H:0" (H,0), B FhEAEFEH
1% T H, OF 55 1 T FH BA (B 3558 . SC K 2L 200 Td

ot E/N 6, BRI WA K 5 B 7 197 A, )
AEE 5 7™ ) 1l 48 SR

20 x10°
—=—5x107OHZ
——H,0"

- ——H;0"(H,0)
—-H;0"(H,0),

L ><H;0"(H,0);

Signal intensity
+ (o)
(=] (=]

o
(=
T

60 80 100 120 140 160 180 200
(E/IN)/Td
B3 E/N{&3 H,0" (H,0), K& M
Fig.3 The relationship with E/N and H;O" (H;0),

2.3 fE@mEXiEit

2 5L SR 23 O B AR BCRR, , BT ¥ RN
2545 B 35 B i 5 P PR B 34 22 1) SR 3 DY 4R
O R EE, E S EBH#ET S E. &
1115 A Simion 8 {4#EHUES F 76 T F RN
BT, B S EN 199. 98 Pa, E/N fH
Sy 140 Td, THEIR B H 300 K, (&5 B F R &3
o 19, W EEhEE S 10 eV A RI% RoR T 4,

B4 mTREESTE@EN

Fig. 4 Ions transport simulation in drift region
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Fig.5 Orthogonal reflective time of flight mass analyzer
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