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Development of VUV-SPI-TOFMS Instrument for the Detection of Polycyclic Aromatic Hydrocarbons
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Abstract

To develop the automotive exhaust catalyst and optimize the pyrolysis process, the correlation

between the time of emission and emitted molecules needs to be observed directly. The problem
with conventional analytic methods is that pretreatment is required, making direct observation
impossible. The VUV-SPI-TOFMS method is a possible solution to this problem. Using this method,
several types of molecules can be measured. Moreover, with the development of real-time analytical
techniques, the high-sensitivity measurement of 1-nitronaphtalene, which is one of the
environmentally hazardous substances present in gas emitted from cars, has been successful, and
simultaneous measurement of several types of molecules present in pyrolysis gas has also been

possible.
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Mass spectrum of a N, based gas mixture containing various
VOCs (benzene, toluene, styrene, o-.m-.p-xylene, 1.2.4-.
1.2.3-trimethylbenzene, ethylbenzene, 1.1-. cis-
1.2-dichloroethylene, 1.1-.1.2-dichloroethane, and cis-
1,3-dichloropropene, among others) in 1 ppm concentration
Spectrum was recorded using a VUV-SPI-TOFMS system.
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Mass spectrum of the the pyrolysis of coal (sample C,

pyrolysis temperature 400°C)
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Chemical compositions of the various coals tested in this
study

samples| C(%) | H(%) | N(%) | S(%) | O(%) |Ash(%)[VM (%)
A | 753 | 563 | 183 | 056 | 854 | 92 | 379
B | 734 | 404 | 181 | 077 | 933 | 91 | 321
C | 718 | 484 | 068 | 034 | 222 | 064 | 506
D | 91 | 54 | 16 | 13 | 15 | 92 | 274

WD BT DA RFEDFENC LY, PEH G THED %
BEWY D LD ERET L7z, RAICEHMEL 72 4 F¥EO A
KD EER S DAL A R T 22 TINLDLRD
HZRR 7 A % VUV-SPI-MS Tl L, i S 725 FHEDW,
WM R TR CTholeF+ 72 (m/z=84) &£ ¥
L v (m/z=106), 7 = /=) (m/z=94), 7 L' — ) (m/
z=108) D 4FEDO 3 TFIZHFH L7ze TS 4FEO 5T 3HE
SN RE IR & HEHE R OMB % 7R L 7o BRI S8 A
7 PVEB9QITRT,

CEAEN4HOAROFTHRHILVEED TN
C DA E T8 T A 51%, #2880 @ 300T fF T
DOREA D FDRTEE L TWAZ BBl SNz, —,
FHEWSTIE, CODIFERE LD EV: 600C DR
I CI IR 5 2 Eb oz L LR, A
YT IVA B RO D EZHWIREE T AN H1E, 750CHHET
COMIEHELTBY, FHHEEDFIFET LML DI
Motze THUTHARDRALEIKFEL TnRELEEZ LN,
Ui P 35705 18\ FEIR T BV R S T A ik D JR AL AT HEA T B
D, HEEZFEEDO K THLLEEZ HND,

Mz CHRFEGERIERT AL, YT IVBECOA
KL, M2 2O HKED b EFRENFE V. ThH 2D
DFRDGEEF AL, T/ =) &7 L — VRS
T HIEF ZERIRED 600T 2> 5 800°C i Ut TELM L 72,
—J, ARCDORRTIE, 7x/—LWR7 LYV —Vidid
EAEEHIENT, FYLUoABIEN, THUL, B
FEHBDL WO IROEERH A%, OH E£%2E3 5501
DHAFENMESINL-0EEZOBNL, /2, COA
BT, FLLVERKELTTIz /=R L) —VDIE



HZEN T4 ALEEINRE LBV LBEEHRRILKROAMEAM ORISR

400 600
Temprature(°C)

£ A 2
3 3

B oo 2

g g

8 )

g oz |

3 A =
RN A 2 —‘a

- 1 T T 1

wn 20 400 600 10087

mprature
Temprature(°C) ke

—

)
g Lk "E 14-]
_g 06+ z %]
& o054 H 10
b N
o .,_"'3' 08
§ 03+ g a8
.S 02+ .‘é 04
g a1+ = 02
'(;5 9% T T T = T 1(;(1) % 00

1000

Ten;g)rature(%x():) _EmCO ‘
: thiophene
=== ! Xylene
=== phenol
. cresol

M9 BIEARDEZERIRLETIZEHFREOBEREINY ML (COWRFTIR, F47z>, ¥2L, Iz /-, 7L —

JLDRIFEIE VUV-SPI-MS % FIF)

Real-time monitoring of the various compounds produced during the pyrolysis of different coal samples
CO was monitored using FT-IR spectrometry and thiophene, xylene, phenols, and cresol were monitored using VUV-SPI-

TOFMS.
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