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Fig.1 Filtrating bulk sampler

Filter : 0.8 pgm, 47 mm¢ Millipore AAWG or
Nuclepore polycarbonate

(A) Ogasawara R-200
(modified type)

1050
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(B) Ogasawara R-500

Fig.2 Wet/dry sampler

(a) rain sensor, (b) lid, (c) motor, (d) wet deposition
((f) volumetric sampling), (e) dry deposition
Arabic numerals : mm
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Fig.3 Frequency histograms of the rainwater pH
in Kobe -

(a) Wet/dry sampler (evently sampling, n=352)
(b) Filtrating bulk sampler (weekly sampling, n=166)

Period® W B® B—W®
I 4.30 4.37 0.07
I 4.37 4.47 0.10
m 4.48 4.50 0.02
v 4.53 4.68 0.15

(c) I :June 1986~May 1987, 1 : June 1987~May
1988, I : June 1988~May 1989, N : June 1989~
May 1990.

(d) Described in Table 2.
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Fig.4 Annual variations of deposition by filtrating
bulk sampler in Kobe

(a) CI-, (b) NOj~, (c) 5027, (d) Rainfall amount

@ : Dry deposition by wet/dry sampler,
7 : Wet deposition by wet/dry samaler,
O : Deposition by filtrating bulk sampler.

LitoTk Y, KFHRCTHEDRILET LT 1 KRE
DEBRTORIERECOWT, GEHUER/BHERERE+E
i R) Ol RTHBE, B -LHEXIL0.35 AHE B
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BEDROETOKRE ZTHE LT3,
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3.2 FRAXRREEOEFHIERE

4 5E CIBROBESROETRRLhicle®d, KEDOR
Btk 3 X ORI R DA OBER RS LD L b,
BEDROETE IO THFEOWTER LI,
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Table 1 Collection efficiency of deposition by filtrating
bulk sampler
(Kobe, June 1986~May 1987, on weekly sampling,
ave. n=37) )

Soluble component Insoluble component

Species Efficiency® Species Efficiency®
SO2 82
NO3- 61
Cl- 78
H* 76
NH,* 71
Ca?* 81 Ca 53
Mg2* 91 Mg 86
K* 63 K 100
Na* 65 Na 91
Mn?* 80 Mn 77
Total 74 74
Rainfall 88

a) Collection efficiency
_deposition by filtrating bulk sampler
~  deposition by wet/dry sampler

Table 2 Relationship between pH by wet/dry sampler and that by filtrating bulk sampler

(The JEA Phase I Study)

19 I I v Ave.
Station Wn B B-.W W B B—-W W B B-W W B B-W W B B-W

Mukawa (Hokkaido)? 4.6 4.9 0.3 5.0 50 0.0 4.8 5.1 0.3 50 5.2 0.2 4.8 5.1 0.3
Ohgawara (Miyagi)? 4.6 4.7 0.1 4.7 4.9 0.2 4.6 48 0.2 4.4 4.7 0.3 4.6 4.8 0.2
Koto-ku (Tokyo) 49 48 —0.1 51 50 —0.1 47 50 0.3 50 55 05 49 50 0.1
Minami-ku (Nagoya) 4.6 4.8 0.2 4.7 4.8 0.1 4.8 4.8 0.0 4.8 5.0 0.2 4,7 4.8 0.1
lkeda (Osaka) 4.5 4.6 0.1 4.5 4.7 0.2 4.5 4.6 0.1 4.6 4.6 0.0 4.5 4.6 0.1
Shobara (Hiroshima) 5.0 49 —0.1 51 53 0.2 50 52 02 5153 02 5051 0.1
Nagasaki (Nagasaki) 4.8 5.0 0.2 4.6 4.7 0.1 4.7 4.7 0.0 4.7 4.8 0.1 4.7 4.8 0.1

Ave. 4.7 4.8 0.1 4.7 4.9 0.2 4.7 4.8 0.1 4.7 4.9 0.2 4.7 4.8 0.1

/
a)
b) W : wet/dry sampler, B: filtrating bulk sampler,
¢) In winter, wet/dry sampler were not used.

I : April 1984~March 1985, I : April 1985~March 1986, II :
B—W : (pH by filtrating bulk sampler) —(pH by wet/dry sampler).

April 1986~March 1987, WV : April 1987~March 1988.

D ER % EETH, PABE RERIAEFEMEERS 23 140199,
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Table 3 Collection efficiency of deposition by filtrating bulk sampler

(The JEA Phase I Study) (%)

Efficiency®
Sp .
(Soluble component) Tokyo? Nagoya Osaka Hiroshima Nagasaki Ave.

SO2 65 80 85 85 105 84
NO;~ 54 75 82 78 104 79
Cl- 60 72 72 82 106 78
H* 71 63 64 61 90 70
NH,* 76 77 111 107 118 98
Ca?* 46 68 63 85 94 71
Mg?t+ 50 68 71 79 103 74
K* 55 68 87 103 127 88
Nat 70 76 76 91 110 85

Total 61 72 79 86 106 81

Rainfall 84 86 85 88 - 104 89

a) Described in Table 1.
b) Described in Table 2.

Table 4 Collection efficiency of dry deposition by
filtrating bulk sampler used as dry deposi-
tion sampler

(On two weekly sémpling, ave. n=8) (%)

Efficiency®
Species
(Soluble component) St-A®»  St-Bo

502" 73 68
NO;~ 65 69
Cl- 73 69
NH,* 72 78
Ca?t 66 75
Mg2* 71 69
K* 70 60
Nat 69 68
Mn?* 79 74

Total 70 70

a) Described in Table 1.
b) St-A:Kobe (Suma), residential.
¢) St-B: Root 2, automobile enriched.

3.2.1 BEhiEdCx 3 HikhE W EY © MEDHER
BREKDOWERR L - T, BECHEL 2 (RBRI), F&
ROMEDHRIFETFIHIE 88% ThH, HEHRNOBHELEWHMN
WTofEc BT, RAFE 10% BEBRKZERDEHN LT
o T OFEZIL, FREREORR b ks L & EBUBRb 0RIB LM
FEhb, LD, ERI THRKOERBELRA . ALK
MR 2dE UCREI W CERIR LcE &, BRBKEL 5~
15% (F¥y 6%) Thotzo LichiaT, Bb D 5% BEN, H
B3 2 FRR OB IMER E W5 & LiIin b,

3.2.2 HEMMBEWMCHMTDHMEDE  RRW CREEEY
B HEDR L TINT, &2 T, WS O 2 % R
RIRT 57, BEHR CTHEMBREBELEH Lithot, F41X
FRR & B TR ORISR O % 2 BEE 0B L%
IRWBRTICRRIE U, RN OIS Y DR Tx T 5 SR
RICDDTH Do PEHLK & LCHTT OB FHIR(St-A)
L RMEIRAE B O S\ IRIRER O RS HER (St-B) HEA LN,

Table 5 Collection efficiency of deposition by filtrating
bulk sampler used as wet/dry sampler
(On weekly sampling, ave. n=4) (%)

Efficiency®
Species Wet Dry Wet+ Dry
(Soluble component)  deposition deposition deposition

SO.2 105 67 87

NO;~ 91 71 81

Cl- 91 82 86

NH,* 125 80 104

Ca?t* 80 69 72

Mg2* 87 80 83

K* 115 64 79

Na* 93 70 79

Mn2* 87 83 85
Total 97 73 87

a) Described in Table 1.

WO R OTTEERS & b, R 60~80% (Fi#y 70%)
ThHolo

3.2.3 F—AATORMELZEY kOoVC EMILEDN OHE
BE  BEL OO RERREDTOWT, BElCHEE - EBRET
v, TRENCH T 5FEROBENEN L DT, KE
HOBN TOREDFREET C FARXOBHILEY & &l
BEWThEh R+ 5 BEHRYFARKICRD, ThboElnbF
BROBBRCH T 2 HESRYER L, RNBRI3E0H
DA E LAV, FBR 2 A 2B ED L EREY L 0
BHREEEE & UCHER LSRN ORBEE®E 5 10RT9, = DR,
R DIERYRIL 5% Thotoo {LFEHH LTRD-BIILS
WOMENRIZES L H12T 0% LEThHh, WBROE
BA A v 3O OWT L EIHE 96% EIHBEHTE L2 T,
ThIR L, THLEY O £85 O MEHR X 70~80% B
THY, WIERD LB T 73% LEHBEYE TR L
Twiehote, CThieESF, RUFRE T, 80% BOMEY
Riéigolee TOMBRIFNAE COFARDABHRCHT B
FYOREHRIIE—HK LT3,
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Table 6 Adsorption of soluble component on sampler
surface
(On monthly sampling, ave. n=12), (%)

- Adsorption rate®

Species » 2]
SOz 6 10
NO;~ 8 1
Cl- 8 11
NH,* 14 18
Ca?* 24 21
Mg?* 11 20
K* 17 23
Na* 10 ' 14
Mn?2* 6 13
Total 9 12

a) Samples, obtained by washing sampler surface, were
on standing for several weekes.
adsorption rate
Adsorption amount on sampler surface
= Total deposition
b) Sampling period, I :June 1986~May 1987,
T : June 1987~May 1988.

3.2.4 RBOBRBLLEAORSORE : COX5REB O
B FeE S RTUMNe, AMbocd 0B oGk X
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Collection Efficiency of Deposition by Filtrating Bulk Sampler
Compared with Wet/Dry Sampler

Motonori Tamaxkr and Takatoshi Hiraki

The Environmental Science Institute of Hyogo Prefecture ; Yukihira-cho,
Suma-ku, Kobe-shi 654 Japan

Wet deposition and a part of dry depositions were collected by filtrating bulk sampler and
wet/dry sampler in Kobe from June 1986 to May 1990, and at 7 stations over Japan from
April 1984 to March 1988, and concentrations of dissolved ions and insoluble components in
the deposition were determined. These measurements showed that the pH value by filtrating
bulk sampler was higher by 0.1~0.2 than by wet/dry sampler and that the deposition by
the former was 20~40% smaller than by the latter.

The results of experiments to make clear the cause of the low collection efficiency are as
follows. Dry deposition by filtrating bulk sampler was 30% lower than that by wet/dry
sampler, while filtrating bulk sampler showed high collection efficiency of 90% for wet
deposition. Sampling error of filtrating bulk sampler was caused by adsorption of chemical
species to sampler surface, as well as by the low collection efficiency of dry deposition. '

Filtrating bulk sampler was thought to be the most suitable handy sampler formerly, but,
these results indicate that the use of this sampler should be limited only for simple measure-
ment such as, simultaneous measurement at many sites simply for an analysis of spatial
distribution of deposition, preliminary measurement for long-term monitoring by wet/dry
sampler and so on.



