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Observation of fluorescent particles in rain water
using Laser scanning microscope

Seiki FURUIKE™* and Yosimi SUZUKI'

Abstract Rain water contains various insoluble particles. Detection and observation of in-
soluble organic particles in rain water with a fluorescence microscope has been studied. A
laser scanning microscope was used for observation of fluorescent particles. Rain water
was collected from July 1996 to December 1996 in Shizuoka, and 17 rain water samples
were collected. Fluorescent particles in rain water were characterized as organic matter
using a Fourier transform infrared (FTIR) microscope. It was found that about 90% of
fluorescent particles in rain water were organic matter and about 70% of non-fluorescent
particles in rain water was inorganic matter, and also it was found that some of fluores-
cent particles were biological particles. These results indicate that most fluorescent parti-
cles in rain water reflect organic particles. Some fluorescent particles in rain water are
cedar pollen and pine pollen, but the compound or material of majority couldn’t be identi-
fied. The mean concentration of fluorescent particles with radii 2y m=<r <128 m in
rain water was 960 cm™®. The number of fluorescent particles in rain water was influ-
enced by the amount of rainfall and wind speed, and the some cases is also influenced by
rainfall intensity.

Key words: organic particles in rain water, fluorescent particles in rain water, rainout,
washout.
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Table 1 Relation between fluorescent particles in rain water and meteoloregical conditions.
MEKH W IERIF D B 5L R R | BEKIER | BRI | Jelak
(19964F) | &K@ (#E/D (mm) (1&) (h) (mm/h) (m/s)

7H 5H 465021 66 306914 10 6.6 2.86
8~10H 619409 68.5 424295 32 2.1 2.38
20~218 143607 118 169456 20 5.9 2.27
8H 24H 1372543 16 219607 3 5.33 2.92
28~29H 249701 77.5 193518 26 2.94 2.19
9H13~14H 2168103 13.5 292694 10 1.35 2.35
21~22H 1231396 59 726524 17 3.47 4.26
26H 1591468 3 47744 5 0.6 0.7
10H 38 1657004 28.5 472246 6 4.75 2.67
8H 854134 48 409984 18 2.67 2.69
14H 214942 32 68781 15 2.13 1.99
11H 18 808438 37 299122 12 3.08 1.91
8~9H 619333 23.5 152593 22 1.07 1.89
270 2075036 18.5 383882 10 1.85 1.71
121 5H 837825 88.5 741475 20 4.-43 3.39
10~11H 1089000 11.5 125235 B) 2.3 1.-12
17~181H 307752 41 126178 7 5.86 1.941
1Yy 960683 41,06 30354 L 3.15 2.33
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Fig.1 Mean size distribution and mean volume distribu-
tion of fluorescent particles in rain water.
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Fig. 2 Relationship between the amount of rainfall
and fluorescent particles in rain water.
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Fig. 3 Relationship between wind speed and fluorescent
particles in rain water.
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Fig. 5 Laser micrograph of fluorescent particles in rain water collected on Nuclepore filter.
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Fig. 6 FTIR spectrum of a fluorescent particle “Carbohydrate” in rain water (particle A in Fig. 3).
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Fig. 7 FTIR spectrum of a fluorescent particle “Peptide” in rain water (particle B in Fig. 5).
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Fig. 8 FTIR spectrum of a fluorescent particle “Inorganic matter” in rain water (particle C in Fig. 5).

F2  RRKPBOENT « | TOMKBFIES L URER FTIR D4R

Table 2 FTIR analysis of fluorescent and non-fluorescent particles in rain water.

E:9,7 e B4y {8
BE (pm)| 2~4 | 4~8 | 8~16 | 16~32| 32~64 |64~129 &3t [RILKFRTF K| EigY
7H9~108 | 0 2 6 1 ° 2 16 12 3 1
9F13~148] 0 0 0 0 1 3 4 4 0 0
11A8~98 | 0 1 1 0 0 3 3 0 0
12A5H 0 4 7 3 1 3 18 13 3 2
&5 0 7 14 3 4 8 41 32 6 3
ALK R 0 5 11 7 3 6 32
RTF R 0 0 2 1 1 2 6
i) 0 2 1 0 0 0 3
AR T | B4 : (B
#E (um)| 2~4 | 4~8 | 8~16 | 16~32] 32~64 Jpa~12d &3t |l kBRTF K| ®migm
11AS~98 | 0 1 2 4 0 1 8 2 0 6
12658 0 2 3 1 0 0 6 2 0 4
&&t 0 3 5 5 0 1 14 4 0 10
HAb ok % 0 0 3 1 0 0 4
X7 F R 0 0 0 0 0 0 0
i35 %) 0 3 2 4 0 1 10
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Fig. 9 FTIR analysis of fluorescent and non-
fluorescent particles in rain water.
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