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Overview of Proton Transfer Reaction Mass
Spectrometry
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7] & VOCs: #gst whgo 93t AxE: 0F A4 AFEAZH B otz 1 2] 3
AT A7 293 7 EAEN grede Fo AAPEo pAET gk, B3, A4 VOCs
=T grlat Fo A oA 2R Fe AYegEAE Jd4H3 Ut (EPA 1997)

o]2|3t VOCs& th71Folx g AFel B3 ¥t OME} spalehi-g-of 93 A2l Ayt Aste] o]
2 AN Qe Aol Wesht AR Aoz A 0] ofgE AoE 4HA Jrh

welA], 94 o]&3k(soft ionization) WHE shiel FAA do) HEe-& o] 43t EATE] FHAY
o] A=ZEAo] 7} PTR-MSe diste] 4R 1} St}
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2.1 A%H VOCs AU

VOCsE EAsH= AERZH whe ANazZxH ddEAES 29dte /A IRrEIHE(Gas
Chromatograph) 989} 229 E3& A&sE 1%7] (Detector) & A§3te] GC-FID, GC-ECD %
GC-FPD%o] AtgdHm 9lon, Zdoe AFATFEY (Mass Spectrum)FE HEV|] =94
GC—MS(GC~Mass Selective Detector)7} VOCsel A3 @ 3R] #43 Wiog AL vt

a8, GC-MS 244l A2F o]23t(lonization) AlD @ 70eVel zH3E 7Het] AA o3
(hard ionization) & Al o2 A 87} 278} (fragmentation) o] AZvlE T3] Yebye] AA2 Eab
T2 ATt 0133]%01 9\1‘3]-(1% 1.

=3, AFHJA GCY 7= 29 Z¥ (column) ol ANEE st HEBIIR olFdhe T2
FAZ At HAIT A& 1}%—7‘”0] olgle Aoz &deix 9tk el On—Line GC7} BEEHIL
ot HA4 1558 YA 308 @9 HAawts 5 *‘3}%:‘ ROz et

2.2 YA

olo] Hl&] <kMA}Ho)¥ (Proton Transfer Reaction Method)2 €739 383 o]&3 W (soft
chemical ionization) ©2A] hollow cathodeZ ©]& source® E-& ol23}sle] A8 HzO" o]&0] 7
9 RE VOCSE} 2188 (Proton affinity)o] ¥& F-& o]83s] E72] H3¥ (H20 Proton affinity :
166.5) Bt &L VOCsel F40l2g FolAl7le Wyolch &, H,OH" + CeHs — CeHsH™ + H:0
(CsHe<l proton affinity : 179.3) 2] k322 W& °]i§]"‘] 7= Wholtk. o] %t o3 WL
olusto) = (Aldehyde) vt E2a813HE, AlekalstE 9 #aPETE L0239 Ast¥o] x7] W
of o] 237} stEteh(ad 2).
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Mass Fragmentation:
Electron impact .
about. 70eY = The reaction chamber: i
+N; > 118
+0;, 2 100.6
Charge trans’er m:} H,OH" +Ar - noreaction 88.2
with Xe+ +CO; 129.2
I +CH; > 1299
. ) +CHe > CiHeH® 179.6
: +CeHs > CeHeH® 179.3
- . +CH,0H > CHOHH' + H0 1803
PTR-MS m : SOHCN - CHONH® 1862
. ; +CH;SH > CH;SHH" 1848
Fig. 1. Methanol, Ethanol % Acetaldehyde2| =Z}&t& Fig. 2. VOCsoll g} $4-0]22]
azolea¥ ot PTRE ZZ0lEIHM, Holers4Al ¥ Fsty
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Spectrometer) o £38te] o|&& 5o ulet AW 2 ¥} 7Heeke] 2@ SEM E+ Channeltron

A&7 AZEA o] stedcH(ad 3).
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22 (On line—Real time Measurement)¢l 7}53le] 1%
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QF 40| B3R AAIZ F3Fehk-5-A 8 7 Real time Nose space & Head space
A ST RE 4).
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T3, @9 mass? 100msec ©l3he] WE $EHETe AR dAH/ degles AF 1-512amu
(up to 2048amuw) 2] AF R <l Spptve] HAEFFAES HEFLEZH VOCsY Flux ZHUHF (2H
5). Aldehyde Mixing Ratio (28 6), VOCs W& 99l AAIZY FHAZAHE 7) 2 FHEFANMY trace
level® 2Ex}F VOCs(2g 8) 59 A+7F 7HsA= Ut
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Fig. 5. Cospectrum of methanol-wind demon- Fig. 6. 40 sec trace of Methanol and
strating that high frequency noise is mainly Acetaldehyde mixing ratios plotted together
random and independent of mixing ratios. with vertical Windspeed (gray area).
Spectra for Methanol mixing ratio and vertical
wind speed; the -5/3 slope indicates the
theoretical slope of the inertial subrange.
> Waste incinerator dioxin emissions monitoring > Cleanroom environment AMC testing
— Dioxin surrogates and VOC detection -~ Airborne molecular contamination
- Process control ~ Ricroelectronics indusiry
RS ]
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+ Harmél dioxin + Production downting g “’%;,Zi”i‘l' i
« Burning process i » Realtme N
»  High time resolution - » oniine w
> No sample preparation F 5 i + Process analysis
Fig. 7. 2ZtZol A2 M42, M79 & M1299] o Fig. 8 2@ ZolMe M95 M105 &
=& oo, M1292| AL EM dlolH,

2.4 GCs}el vl EA

o]#] 3 PTR-MSE o #jaldde] o& A% Wd vinEA=en, 53 ZIEHe KATO
agol olal GC-FID¢ W71%5 2 isoprene(M69), benzene(M79), toluene(M93), C—8—benzene
(M107:xylenes, ethylbenzene, stylene), 9—benzene(M121:trimethylbenzenes, propylbenzenes),
terpenes(M137) 52 W2 AHE A3 FEZAPHAL e A4de dAE YehAH(E 9 (&£ 1).
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Table 1. PTR-MS&t GC-FIDe] EHUt #45E
A =,
[PTR-MSI]=a*[GC-FID] + b
a b R2

isoprene 1.40 138 0.72
benzene 0.82 26 0.90
toluene 0.61 183 0.95
C8-benzene 0.71 1 0.86
C9-benzene 0.98 -93 0.92

Nov|  terpenes 0.96 33 084
o|zt 7] ooz EG BA ﬁ‘“é AFA e w7l 59
o Ao Agsl 2 AN Ro BRHAHILY
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Fig. 10. PTR-MS2t GC-MSo| 2|5t isoprene £ gt Bl 1.
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o]8 st PTR-MS2| theksl A& o] ujg] =ABEAG M9 olAA e Bzt 87t
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Interaction, super position:

Standard-PTR-MS mass range: 0-512amu
Compact-PTR-MS mass range: 0-30Camu ! ]] o e ] mnn
0-200amu ey i
known compounds:  in coffee: > 1000 i 0 e OMS
in wine: few 100 S WME
in cigarette smoke: > 6000 ™
: rrreed o
: 4 } i o 1:’:(;?% \‘ooq:f No |
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2> GC-PTRMS R 3

Fig. 11. GC-PTRMS 24T,
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EPA. ttn 40 CFR Part 51,100.
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