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Abstract

A novel dry and wet deposition collector, which can overcome the several problems such as water evaporation,
cartridge cracks and high costs founded in the previous collector systems, has been constructed. ENVI-138 SPE
adsorption cartridge has been used to measure atmospheric deposition of polycyclic aromatic hydrocarbons
(PAHSs). A surrogate surface, consisted of water and methanol, was filled in the dry deposition funnel to simulate
dry deposition onto water surface. A water supply system in order to compensate evaporation of the surrogate
surface was used and it was consisted of a piston pump, a tubing pump, a overflow tube and a chamber system. A
novel water vaporizing system to supply water onto the wet SPE cartridge system with a constant flow rate was
developed. The novel water vaporizing system, consisted of a vacuum pump, a water supply reserviour and tube,
and a mini space heater, could prevent the PAHs adsorption cartridge cracks occurred in the previous collectors
and effectively adsorb PAHs. The novel dry and wet deposition collector showed a good adsorption, desorption,
and recovery rates of PAHs. By reducing the number of pumps used and employing polypropylene (PP) instead of
teflon as a material of collection funnel, the total construction costs were much reduced as compared with the
previous dry and wet deposition collectors.
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Fig. 1. The 3rd generation dry/wet deposition collector with PAHs cartridge and water supplying by gravity (source:
Golomb et al., 1997¢).
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Fig. 2. The 4th generation dry/wet deposition collector with a vacuum pump for effective adsorption and a micro pump
for water circulation for etfective adsorption (source: Golomb et al., 1997c).
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Fig. 3. The 5th generation dry deposition collector with a constant chamber, a centrifugal pump, and an overflow tube

system (source: Golomb et af,, 1998).

Table t. A summary of characteristics and problems of the previous dry and wet deposition collectors.

Development .
Stage Characteristics Problems
1st stage Manual separation for dry and wet deposition Incenvenience and inaccuracy due to the manual operation
nd staze Use of a precipitation sensor for separation of Difficulties in maintaining the water level in the buckets due to
£ dry and wet deposition the evaporation of water used as surrogate surface
3rd stage Use of water supplying bottle and SPE cartridge | Difficulties in maintaining the water level by gravity, Cracks of
stag for PAHs deposition cartridge for wet PAHs during dry periods
ih stage Use of a vacuum pump in wet collector and a Cracks occurred without suppiying of extra water into the wet
stag micro pump for water circulation in dry collector | PAHs cartridge
Use of various chambers and pumps for water High casts due to the use of various pumps and chambers
5th stage . -
supply and circulation coated by the teflon
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4. The Novel Dry and Wet Deposition
Collector 7l

WAl &H S AR AA $3 7] (direct measure-
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T 7| RT3 R) A 16Q A6z

Table 2. Comparison of characteristics of dry and wet
deposition collectors.

Differences Golomb and Novel dry/
fisher’s collector wet collector
Deposition function Dry Wet Dry | Wet
Pump 3 3 2 1
Collector material Teflon Polypropylene
Total cost/t set $ 12,000 $ 3,000
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Fig. 4. The novel dry and wet deposition collector.
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M2 SPE shEAE AHg-FHe] bzl &A%
{conditioning) A ZIv}. PAHs E&£E4l o] Solgl: 16
N8 FTF2EA (standards) & IR T A=z F3I
£ (8~40ppb) 250 ml& FHEIL, o] HH-F AFH
Z2 5miming £=2 109 ENVI-18] 3%
SPE 7tEe]A| & E33le% sle] PAHsE H34
7ot Fad SPE 7| A& 108 $< A2l &
o}. SPE 7hE2] 2]« EF3E PAHsE AA 4A3A
¢ 8l wies CHCL30m2 g2471c 1
3w ekt datd Eale] Hels H#A Pore
size7} 0.45 umg! membrane filter® ©]-83le] 1A}
g Aed &F3d 4dE Aaviazg FHsin,
PAHs EF 274 o} Xolgly £9L 1mlz 3l &
A A7tA] 4°C o abe] A Eef|A] WA HPLCS
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Table 3. Adsorption, Desorption and Recovery Rates of

the SPE Cartridge. unit: ppm
PAH standards lélgi?égfi Adsorption DT:(?IIP Recovery
tratien rate rate rate

1 -Naphthalene 0.008 100.000 ©O0 0.00
2-Acenaphthylene 00l6 100000 3.4 31447
3-Acenaphthene (.008 0000 049 .00
4-Fluorene 00016 92399 046 4249
5-Phenanthrene 00008 96757 071 68.68
6- Anthracene 0.0008 100000 066 66.13
7-Fluoranthene 00016 16113 082 1327
§-Pyrene 0.0008 100,000 031 30.77
9-Benz{a)anthracene  0.0008 100000 096 95.86
10-Chrysene 0.0008 100000 101 100.53
11-Benz{b) fluoranthene 0.0016 91324 1.17 106.58
12-Benz (k) fluoranthene 0.0008 100000 099 9864

0000 000 000
100,006 134 13430

13-Benz{a) pyrene 0.0008
14—Dibenzo (a.h) anthracene  0.0016
15-Benzo (ghi) perylene 00016 95010  1.88 17899
16-Indeno{1,2,3-cdypyrene 00008 65226 1.53 10009

Average (%) 78.6 97 844

CH:.CN= H:08 50:5022 F1ubsls
CH:CN¢] ¢k& 587} Gradient Method 2. 2433}
Aek L A £ Q704 AR AY P ¢4 3
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E4E& 978 4 UKo o) o ARgE PAHs 16F
o W mFEAae F3 =@ gl Hege] A
AYgdze = 3o gofslct 1659 PAHs 2%
Algol W HE FAELS 786% A AT, DAL
L 97%% 31, 3482 84 4% A =93¢}, Naphthalene
ANug Adskd He o8 d7FAde vl
& |, PAHse]| ¥ F&&, =&aE 3 il ¥
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