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Continuous particle size depend composition measurement using improved aerosol preci se mass spectrometer.

Kenichi

Akiyama,

Nowadays, air pollution of ultra fine particles is being watched with keen interest. But, it is not known detail of its
composition, health effect and environmental impact etc. Recently, aerosol mass spectrometer is developed for air born
particulate monitoring. Ability of aerosol mass spectrometer is not enough to know organics composition, although, it is good
apparatus to analyze particle composition roughly. High speed time of flight type mass spectrum meter was connected to
commercially available aerosol mass spectrometer. Then, continuous particle size depend mass spectrum can be get at every
second measurement using improved aerosol mass spectrometer. In this study, we would like to introduce new aerosol mass

spectrometer.
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Fig.1 Overview of aerosol mass spectrometer (AMS)
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Table 1 Precise mass number

Atmic Isotope | atomic weight| Ratio Atmic Isotope | atomic weight| Ratio Atmic Isotope | atomic weight| Ratio
number number number
1 H 1.007825|100 7 4N 14.003074(100 15 31p 30.973763|100
’H (D) 2.014102] 0.0150 N 15.000109| 0.3673 23 31.972072[100
9 *He 3.016029| 0.0001 e} 15.994915|100 16 3g 32.971459| 0.7893
*He 4.002603(100 8 o 16.999131( 0.0381 34g 33.967868| 4.4306
5 % 10.012938| 24.8439 o) 17.999159 0.2005 36g 35.967079| 0.0220
g 11.009305/100 9 N 18.998403(100 BAr 35.967546| 0.3380
6 2¢ 12.000000{100 Bg; 27.976928|100 19 3BAr 37.962732| 0.0630
e} 13.003355 1.1122 14 Bg; 28.976496| 5.0634 “OAr 39.962383|100
Dg; 29.973772] 3.3612
Table 2 Compounds of mass 28 2r - - -NO3
- — - S04
Compound | Molecular weight 15 ¢ NH4
(0] 27.9949 i Org
N, 28.0061 raal
C,H, 28.0313 250
N
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Fig. 2 Fig.2 Average particle size distribution of diesel
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Fig.3(a) Continuous measurement of diesel exhaust organic aerosol particle size distribution.
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Fig.3(c) Continuous measurement of diesel exhaust total organic aerosol.

Fig.3 Continuous measurement of diesel exhaust organic aerosol particle size distribution using WTOFAMS. (JE-05)

Table 3 Estimation of elemental combination of fragment ions (m/z:38-50)

AMS Result le(f:;:;ce mol(:zluclzla:vee(?ght el 1y o] Ul 2s | 2sil oF | e | ro | 7an] ©ar] ©ca m/z | AMS Result Dnzf:;:;ce mogz{j::'a:veedight 2| 'y 10| N |2s |2si| oF | mc | o | Zail ©ar|ca]
38.006 77 38.003 2 1 42.996 102 43.000 1 3 1
38.017 36 38.016 312 43.007 157 43.000 2 1 1
53 38.019 6 1 43 43.019 14 43.018 213]1
38.031 152 38.037 6] 2 43.038 98 43.042 215 1
38.056 22 38.055 10 1 43057 52 43.055 317
39.013 54 39.011 211 1 27 43.058 11 1
39.024 128 39.019 212 1 43.993 72 43.990 1 2
13 39.023 313 44 44.028 142 44.022 1 311 1
39.030 81 39.027 7 1 41 44.026 21411
39.082 486 39.063 11 1 44.047 69 44.050 216 1
39.965 60 39.963 1 44.997 85 44.993 2 1
39.978 385 39.963 1 45 45.025 202 45.016 4 1 1
391 39.962 1 45.032 45 45.034 21511
27 39977 1 1 45.997 89 45.993 211
39.992 73 39.995 2 1 46.005 237 45.994 1 1 1
40.015 93 40.019 212 1 46.017 6 46.017 211 2
40.033 154 40.027 213 1 46 46.040 41 46.042 2161
42 40.031 3] 4 } 11 46.041 4 3
14 40.032 511 1 46.060 123 46.066 218 1
40.037 58 40.035 8 1 46.080 135 46.074 219 1
40.052 11 40.052 812 38 46.078 3 110
40.092 393 40.076 10] 1 1 47.004 70 47.001 1 211
201 40.100 12 2 47 47.056 134 47.050 21711
40.999 351 40.985 1 1 47.076 53 47.073 219 1
91 41.003 211 1 51 47.082 2|10 1
41.010 97 41014 1 1 2 47.084 44 47.086 3 111
41.025 38 41.027 213 1 47.964 62 47.967 1 1
76 41.039 315 48 47.972 104 47.967 1 1
41.036 104 41.040 6] 1 1 48.001 157 48.009 21211
158 41.042 9 1 48.021 237 48.032 411 2
41.070 2317 41.060 9] 2 49 48.984 188 48.975 1 1 1
41.984 201 41.992 1 1 1 49.009 151 49.016 31211
41.999 153 41.993 1 2 1 49.990 147 49.983 211 1
42014 82 42011 2121 50.010 24 50.011 311 1
42.022 5 42.022 1 2 2 50 } 113 50.016 412
60 42.042 215 1 50.019 104 50.024 41211
42045 46 42.047 316
42.052 40 42.050 10 1
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Fig.4 Average mass spectrum around m/z=44.
(D car, JEO5 mode)
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Fig.5 Average mass fragment size distribution.
(D car, JEO5 mode)
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