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Abstract: Previous studies have shown that the dry deposition of semivolatile organic compounds to the Great Lakes can account for
significant fraction of their total inputs. However, there is no generally accepted method to directly measure dry deposition. In this stud
the particulate dry deposition of polycyclic aromatic hydrocarb@®sHs) was measured using smooth surrogate surfaces during the
winter of 1996—-1997 in Chicago. Concurrently, ambient air samples were collected. Average parligyl®®H fluxes and ambient
concentrations were 12628 .g/n? d and 30 16 ng/n?, respectively. The measured particulate dry deposition fluxes were similar to
those measured in other urban areas. Overall dry deposition velocities of PAHs calculated using the dry deposition fluxes and ambie
concentrations averaged 4:8.1 cm/s. This value is higher than values typically used to estimate PAH particulate deposition, however,
it agrees well with values determined using similar techniques. The overall dry deposition velocity for individual PAHs generally
decreased with increasing molecular weight. This finding is consistent with the previous experimental studies that have shown that
greater fraction of the higher molecular weight PAHs are associated with fine particles relative to the lower molecular weight compound:
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Introduction 2000; Yi et al. 2001 Since this surrogate surface does not sig-

Previous research indicated that the impact of atmospheric depo_niﬁcantly dISturb ail’fIOW, it giVeS estimates of the lower limits of
sition of semivolatile organic compoundSOCS to the Great  dry deposition to rougher, natural surfaces.

Lakes is large(Hoff et al. 1996. Despite its importance there is _ Current dry_deposmon estimation methoc_i; often use measured
no generally accepted method to directly measure or estimate dryil concentrations and modeleq. dry deposmon. velocities. These
deposition. The removal rate of atmospheric particles by dry Models assume the dry deposition flux of particleg)(can be
deposition is a function of the physicéparticle size, density, estimated by.usmg an oyerall parnc[e dry deposition velocity
shape and chemical properties of the aerosol, meteorological (Vp) @nd particle phase air concentratiod,:

conditions (temperature, wind speed, atmospheric stabilépd F =V.C 1)
surface characteristi¢terrain, vegetation, roughnés¥he under- poooRER

standing of how these factors influence the dry deposition of par- To date there has been no consensus on the appropriate dry depo-
ticles is far from complete because of the complex interactions Sition velocity to use in these types of models. Estimated Hoff
between these parameters and depositishang et al. 2001; et al. 1996; Kaupp and McLahlan 1999 and experimefiialsen

Seinfeld and Pandis 1998 et al. 1991; Tasdemir 1997; Franz et al. 1998; Cakan 1999; Oda-
The use of surrogate surfaces is one approach that has beeRasi et al. 1999; Yi et al. 200Try deposition velocities of SOCs
used to directly measure dry depositiBidleman 1988 Re- range over an order of magnitude.

cently, a greased, smooth surrogate surface was successfully used One of the reasons for the discrepancy between the estimated
to measure particulate fluxes of organic and inorganic air pollut- @nd experimental dry deposition fluxes is that deposition velocity
ants (Tasdemir 1997: Yi et al. 1997; Franz et al. 1998; Cakan is a function of particle size. Gravitational settling has a signifi-
1999; Odabasi et al. 1999: Shahin et al. 1999a: Shahin et al.cant effect on the deposition of coarse particles while Brownian
motion dominates the deposition of very fine partigle®.1 um)
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Table 1. Summary of Meteorological Data during Sampling Program

Temperaturg°C) Wind Wind speed R.H.
Sample number Date T min T max Tave direction (m/s) (%) ave
1 10/13/96 16.1 25.6 21.5 WSW 3.4 66.8
2 10/15/96 13.3 26.1 21.3 SW 2.7 57.6
3 11/13-14/96 —-5.6 1.7 -1.9 WNW-NE 2.6 54.3
4 11/26-27/96 —-7.8 —0.6 —-4.0 WNW-WSW 3.9 67.5
5 12/4-7/96 —-5.6 5.0 0.6 WSW 3.5 77.5
6 1/7-8/97 —-11.1 —-1.7 -5.8 WNW-SE 2.8 64.0
Average 2.1 3.2 65.1
significantly and the largest uncertainty is for the 0.1- were mounted on dry deposition plates and ungreased areas were

particle size range, for which the deposition velocities can vary by protected with PVC covers to prevent exposure to deposited ma-
2-3 orders of magnitud@&hang et al. 20011 Most of these mod-  terial during field samplingTasdemir 1997; Yi et al. 1997; Cakan
els suggest that particles in the range of 0.1+4in® diam have 1999; Odabasi et al. 1999
deposition velocities smaller than 0.01 cm/s. This value is not  Cleaned glass fiber filters and dry deposition plates were trans-
comparable to the significantly higher values obtained from field ported to the field in containers without exposure to ambient air.
studies investigating some trace spedies., sulfate, which are After sampling PS-1 filters and plates were placed back into their
considered to be representative of particles in this size rangecontainers, the samples were brought back to the laboratory, and
(Zhang et al. 2001 stored in the dark at-20°C until they were analyzed.

The objectives of this work wergl) to measure ambient par- All samples were spiked with PAH surrogate standards prior to
ticulate concentrations and dry deposition of PAHs in Chicago, extraction in order to determine analytical recovery efficiencies.
and (2) to determine overall dry deposition velocities for indi- Air filters and greased strips were Soxhlet extracted with a mix-

vidual compounds. ture of dichloromethanéDCM): petroleum ethe(PE) (20:80 for
24 h.
All sample extracts were concentrated and transferred into
Experiment hexane using a rotary evaporator and a high-purity stream of ni-

trogen. After volume reduction to 2 mL and transfer into hexane,
samples were cleaned on an alumina-silicic acid column contain-
ing 3 g silicic acid(3% watej and 2 g alumind6% watej. The

Dry deposition and ambient air samples were collected during the column was prewashed with 20 mL DCM followed by 20 mL PE.
1996-1997 winter season at the urban research and monitoringThe sample in 2 mL hexane was added to the top of the column
site of the Integrated Atmospheric Deposition Netw@i&DN ) and PAHs were eluted with 20 mL DCM. The solvent was ex-

Sample Collection

located on the campus of lllinois Institute of Technold@dabasi changed into hexane, and the final sample volume was adjusted to
et al. 1999. 1 mL by nitrogen blow-dowr{Odabasi 1998

The particulate phase dry deposition flux was measured using Samples were analyzed for 13 PAkicenaphthene, fluorene,
a smooth, greased plate with a sharp leading e@g&0°), phenanthrene, anthracene, fluoranthene, pyrene, [danz

mounted on a wind vane. The dimensions of the each greasedhracene, chrysene, betbdfluoranthene, bengkifluoranthene,
strip were 5. %X 1.8 cm. Five plates and 20 strips with a total benzdalpyrene, indend,1-cdpyrene, and benzg,h,ilperylene
collection area of 205.2 chwere used. using a HP model 5890 Series Il gas chromatograph and a HP

Particulate PAHs in air were collected on 11-cm-diam glass model 5971 A mass selective detect®tSD). An HP-5 column
fiber filters using a modified high-volume sampler model PS-1 (60 mx0.32 mm id., Hewlett Packard Cojpvas used. The MSD
(General Metal Works Ing. was operated in selected ion monitori(f®M) mode. Instrument

All samples were collected during the daytime when there was operating conditions and the ions used for PAH identification and
no rain. Average sampling time was 24 h over 2 days (2 quantification have been detailed elsewh@eabasi 1998
X 12 h). During each period one dry deposition sample and two
air samples were collecte@ir samples were composited before
analysi$. The average sampling volume for each 12 h air sample
was about 95 rh A summary of sampling informatiogsampling All samples were spiked with PAH internal standards prior to
dates and meteorological conditigns provided in Table 1. extraction to determine analytical recovery efficiencies. Recover-
ies of PAH internal standards ranged from 64 to 79%. The recov-
eries of the following internal standards were used to correct the
amounts of specific PAHs found in the samples: Acenaphthene-
Glass fiber filters were wrapped loosely with aluminum foil, and d,, for acenaphthene and fluorene, phenanthbgder phenan-
baked in a muffle furnace at 450°C overnight. Then they were threne, anthracene, and fluoranthene, chrysgpder pyrene,
allowed to cool to room temperature in a desiccat@dabasi benzalanthracene and chrysene, and peryldpgfor benzofluo-
et al. 1999. ranthenes, bengalpyrene, indenid,2-cdpyrene and

Mylar was cut into strips (782.5cm) and the area to be benzdg,h,iperylene.
greased (5.X 1.8 cm) was marked with a mechanical pen. Then Quantifiable PAH amounts were determined from sequential
the strips were rinsed with methanol and DI water. Cleaned Mylar injections of diluted standard solutions ranged from 0.01%fog
strips were coated with-1.5 mg of Apiezon type L grease. Strips  acenaphthendo 0.24 ng(for benzdg,h,ilperylene. Blank filters

Quality Control

Sample Preparation and Analysis
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200 60 Table 2. Dry Deposition of Polycyclic Aromatic Hydrocarbons
®Fp OCp [ . (PAH9 (pg/m? day) Measured with Greased Dry Deposition Plates
150 PAH? Chicag§  Chicag§ Chicagd Taiwarf Taiwar
s [ ACT 1.6+-1.1 33 0.12 16 6.4
%, 100 4 l30 @ FLN 2.6+1.2 4.2 0.11 2.1 4.1
< & PHE  54.6:309  47.1 1.56 2.8 10.1
5] 20 ANT 1.4+0.8 1.6 0.19 3.3 2.8
L 10 FL 17.0=3.9 255 271 2.0 14.5
PY 17.1+6.4 22.9 2.24 3.9 24.3
0 - a - T T . 0 BaA 3.5+1.6 7.0 1.09 4.1 27.7
1 2 3 4 5 6 CHR 49-2.1 9.1 1.88 21 13.0
Sample Number BbF 5.502.1 9.6 2.9 9.4 223
Fig. 1. ParticulateX 5 PAH air concentrations and dry deposition BkF 50%2.1 8.6 6.0 140.0
fluxes BaP 3.8-15 7.7 1.10 7.2 311.0
lcdP 1.6:0.7 6.3 0.77 8.9 234.0
BghiP 1.2:0.5 54 0.99 7.5 206.0

and dry deposition plates were routinely taken to the field to aacenaphthen¢ACT), fluorene(FLN), phenanthrenéPHE), anthracene
determine if there was any contamination during sample handling (ANT), fluoranthengFL), pyrene(PY), benfa]anthracenéBaA), chry-

and preparation for analysis. The limit of detectidtOD, ng) sene (CHR), benzdblfluoranthene(BbF), benzdk]fluoranthene(BkF),

was defined as the mean blank mass plus three standard devidienzgalpyrene(BaP), indend1,2,3-cdpyrene (lcdP), benzdg,h,ipery-

tions (Halsall et al. 1994; Cotham and Bidleman 1995; Falconer lene(BghiP).

et al. 1995. BenZalanthracene through berjzgh,ijperylene ®This study.

were not detecte¢hd) in blanks. LODs for PAHs ranged from nd  °Odabasi et al(1999.

to 1016 ng for PS-1 filters and nd to 1997 ng for dry deposition 9Franz et al(1998 (geometric means

plates. The largest amounts found in the blanks were for phenan-esnen et al(1996 (traffic intersectioi

threne. In general, PAH amounts in the samples were substanighey et al. 1996residential area

tially higher than LODs. Average sample amoyng) to LOD

s . 9Bbf+ BKF.
(ng) ratios were 1.8-5.5 and 2.4—4.8 for filters and plates, re-
spectively. Sample quantities exceeding the LOD were quantified
and blank corrected by subtracting the mean blank amount from
the sample amount. phase PAHs absorbed by grease were estimated previously using
The analytical method used was tested by analyzing three ali-temperature adjusted octanol-air partitioning coefficients, the av-
quots of NIST Standard Urban Dust Reference Matgi$®M- erage amount of grease used, and the measured gas-phase ambi-

1649. Concentrations of PAHs found in the SRM-1649, as the ent concentrations during each sampling period. Estimated quan-

percent of NIST certified values, were: bgaanthracene 96%, tities absorbed by the grease were not signifi¢@dabasi et al.

benzgalpyrene 88%, benig,h,ilperylene 96%, fluoranthene 1999. Shahin et al(19990 also reported that the amount of de-

106%, and inderid,2-cdpyrene 117%. posited PAH due to gas-phase deposition was not significant com-
Possible sampling artifacts associated with the dry deposition pared to particle deposition. In this study, it was assumed that

plates have been discussed in detail elsewhere and will only bereactive losses of deposited PAHs from dry deposition plates due

briefly discussed her€Odabasi et al. 1999 Quantities of gas-  to exposure to solar radiation and atmospheric oxidants during

sampling were also insignificant.

18.0
16.0 - @ Winter 1996-1997 O Summer-Fall 1995
16.0
14.0 A
12.0 A
o 10.0 4
E 8.0 4
> 6.0 4
oz oW E & 0> € oo L oWwoa o o 2.0 1 ﬁ
ezt 3583483 % 00 ﬁ,ﬁ
PAHs géggii‘é%%g%%%
Fig. 2. Average particulate air concentrations of individual polycy- FAHs

clic aromatic hydrocarbon@AHs) in Chicago, measured in Winter
19961997 this study,n=6) and Summer—Fall 1998dabasi et al. Fig. 3. Overall dry deposition velocities of polycyclic aromatic hy-
1999,n=12). Error bars represent one standard deviation. drocarbongPAHSs). Error bars represent one standard deviation.

JOURNAL OF ENVIRONMENTAL ENGINEERING / MARCH 2002 / 271


https://www.researchgate.net/publication/221777028_Preferential_Sorption_of_Non-_and_Mono-ortho-polychlorinated_Biphenyls_to_Urban_Aerosols?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/221777028_Preferential_Sorption_of_Non-_and_Mono-ortho-polychlorinated_Biphenyls_to_Urban_Aerosols?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/51885821_Polycyclic_Aromatic_Hydrocarbons_in_UK_Urban_Air?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/51977806_Polycyclic_Aromatic_Hydrocarbons_and_Polychlorinated_Biphenyls_in_Air_at_an_Urban_and_a_Rural_Site_Near_Lake_Michigan?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/263073672_Dry_Deposition_of_Gas-Phase_Polycyclic_Aromatic_Hydrocarbons_to_Greased_Surrogate_Surfaces?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/231291127_Measurement_of_Dry_Deposition_and_Air-Water_Exchange_of_Polycyclic_Aromatic_Hydrocarbons_with_the_Water_Surface_Sampler?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/231291127_Measurement_of_Dry_Deposition_and_Air-Water_Exchange_of_Polycyclic_Aromatic_Hydrocarbons_with_the_Water_Surface_Sampler?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1
https://www.researchgate.net/publication/231291127_Measurement_of_Dry_Deposition_and_Air-Water_Exchange_of_Polycyclic_Aromatic_Hydrocarbons_with_the_Water_Surface_Sampler?el=1_x_8&enrichId=rgreq-c6beadb5-4d96-4385-900c-7873170733aa&enrichSource=Y292ZXJQYWdlOzI0NTMwMDI5NDtBUzo5ODk3MDE2NDUzMTIwNkAxNDAwNjA3NzM0MjY1

0.00012 16.0

Fp=4.48C,-7x107 o
14.0 - y =-0.043x + 14.1
0000104 pP=0 = o -
0.66 n=72 o065
12.0 { T
& 000008 4
o . 10.0 -
5 @
3 0.00006 - £ a0l
= 0.00004 - > 60
0.00002 - 401
2.0
0.00000 & . . . .
0 0.000005 0.00001 0.000015 0.00002  0.000025 0.0 T v v
100 150 200 250 300

C, (ng/em’)
MW
Fig. 4. Relationship between ambient particle phase polycyclic aro-
matic hydrocarbon(PAH) concentrations and particle PAH fluxes
measured with the dry deposition plate.

Fig. 5. Relationship between the molecular weights and average
overall dry deposition velocities. Error bars represent one standard
deviation.

Results and Discussion
(Fig. 1. These concentrations were similar to those measured at

Ambient Particle Phase Concentrations the same site in Chicago in 19950—48 ng/m) (Odabasi et al.

1999 (Fig. 2.
> 15 PAHSs refers to sum of the particle concentrations of the 13 ~ Phenanthrene was the most abundant compound measured in
measured compounds. In this study, particle pf&sePAH con- this study (Fig. 2). Phenanthrene, fluoranthene, and pyrene ac-

centrations ranged from 7 to 55 ngirtaverage 3@ 16 ng/n?) counted for 46, 14, and, 14 &PAHSs, respectively. The concen-

Table 3. Dry Deposition Velocities for Semivolatile Organic Compouri8©Cs Associated With the Particle Phase

Compound V, (cm/s Method Reference

PCB 0.50 Estimated for submicron particles at Doskey and Andreri1981)
14 m/s wind speed using the model
by Sehmel and Sutter

PAH 0.99 Calculated by a mass balance model McVeety and Hiteg1988

SOoC 0.20 Estimated using the model by Slinn Hoff et al. (1996
and Slinn for smal(0.5 wm) and
large (5 wm) particles assuming a
small to large ratio of 1.5:1

PAH and PCDD/F 0.05 Weighted average calculated using Kaupp and McLahlar{1999
selected deposition velocities for
each particle size interval and the
fraction of the substance in the
corresponding interval

ocC 5.0:2.0 Dry deposition plates Cakan(1999

PCN 3.0:2.3 Dry deposition plates Cakan(1999

PCB 5.0 Dry deposition plates Holsen et al(1991)
PCB 6.5-5.0 Dry deposition plates Tasdemir(1997)
PCB 4.4-7.2 Dry deposition plates Franz et al(1998
PAH 0.67-1.8° Dry deposition plates Sheu et al(1996
PAH 0.4-3.7 Dry deposition plates Franz et al(1998
PAH 6.7+2.8 Dry deposition plates Odabasi et al(1999
PAH 45+3.1 Dry deposition plates This study

3Polychlorinated biphenyléPCB), organochlorine pesticidd©C), polychlorinated naphthalenéBCN), polychlorinated dibenzgp-dioxins and dibenzo-
furans(PCDD/B.

bVp was calculated by dividing the flux measured with dry deposition plate by total (parti¢ida® air concentration.
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tration profile was very similar to the one observed at the same lated in this study although the sampling procedures were similar.
site in Chicago in 199%0dabasi et al. 1999Fig. 2). Concentra- This difference is because Sheu et@996 calculated the dry
tions of fluoranthene through bengeh,ijperylene were very  deposition velocities using the measured dry deposition fluxes
similar. However, concentrations of acenaphthene and fluoreneand total (particulateé gas) ambient concentrations assuming that
were approximately two times lower in winter while concentra- the dry deposition plate collects both gas and particulate dry
tions of phenanthrene and anthracene were approximately twodeposition. Based on the analysis of gas-phase deposition to the
times higher than concentrations measured during Summer—Fallgreased surfaces discussed ab@vieich indicated little sorption
1995. Higher concentrations in winter may be due to the less this would result in an underestimation of particle associated PAH
blow off from the filter as a result of substantially lower tempera- dry deposition velocities.

tures. However, this was not observed for all relatively more vola- ~ The discrepancy between the experimental and estimated dry
tile compounds. Therefore, this difference was probably due to deposition velocities may be due to large parti¢ie40 pm) that
varying source strength@.e., domestic heatingof PAHs with were not taken into consideration in the dry deposition velocity
season. estimates by Kaupp and McLahlét999, Hoff et al. (1996, and
Doskey and Andren(1981). However, results of the study by
Holsen et al(199)) indicated that the contribution of coarse par-
ticles to the dry deposition fluxes of PCBs was important. Recent
The range of particulat® ;5-PAH fluxes measured with the dry studies also reported that the dry deposition fluxes of PAHs were
deposition plates was 82-155ug/nPd (average 120  dominated by the coarse particidsipiatou et al. 1997; Kaupp
+28 wg/m? d) and was related to the measured particle concen- and McLahlan 1999; Yang et al. 1999

trations (this relationship will be discussed in detail belo#ig. The overall dry deposition velocity for individual PAHs gen-
1). These fluxes were similar to the ones measured in other urbarerally decreased with increasing molecular weight. The average
areas. For example, the particul&te,- PAH flux for a residential ~ overall dry deposition velocity for PAHs with molecular weights
area in Taiwan was reported as GQ@/mzd by Sheu et al. between 154 and 202 was 6:3.2 cm/s, and for PAHs with mo-

Particulate Fluxes

(1996. Ranges of 3.4—14Qg/n?d (Franz et al. 1998and 27— lecular weights between 228 and 276 it was=23128 cm/s. The
229 ug/m? d (average 144 60 pn.g/n? d) (Odabasi et al. 199%or overall dry deposition velocity for individual PAHs were well
particulateSPAH flux was measured in Chicago, recently. correlated with molecular weight {=0.65) (Fig. 5). Correlation
Similar to the air concentrations, particulaigs-PAH fluxes was statistically significant at the 95% confidence level. This de-
were dominated by phenanthrene, fluoranthene, and pyTaine crease in deposition velocity with increasing molecular weight is

2). These compounds accounted for 33, 18, and 13% of particu-Supported by other experimental studies which have shown that a
late 3, ;5-PAH fluxes, respectively. Generally, fluxes of individual —greater fraction of the higher molecular weight PAHs are associ-
compounds were comparable to the ones measured previoushgted with fine particles relative to the lower molecular weight
(Table 2 at the same site in Chicago in 1998dabasi et al. compoundgPistikopoulos et al. 1990; Aceves and Grimalt 1993;
1999. Fluxes of individual compounds bd@aganthracene Poster et al. 1995; Allen et al. 1996; Kiss et al. 1998; Kaupp and
through benz,h,i))perylene measured in this study were 2—4 McLahlan 1999; Kaupp and McLahlan 200@®reviously, a de-
times lower than the ones measured in Summer—Fall 1995, prob-Crease in deposition velocity with increasing molecular weight
ably due to lower particulate associated concentrations and depowas reported for PAHgOdabasi et al. 199%nd organochlorine
sition velocities. pesticidesCakan 1999

Overall Dry Deposition Velocities of PAHs References

T_ht_a overall dry deposition velocities for_PAHs calculated by di- Aceves, M., and Grimalt, J. G1993. “Seasonally dependent size dis-
viding the particulate fluxes measured with the surrogate surfaces  tributions of aliphatic and polycyclic aromatic hydrocarbons in urban

by ambient particulate associated concentrat[étg (1)] ranged aerosols from densely populated area&riviron. Sci. Technol.27,
from 1.1 to 7.8 cm/s with an overall average of #.35.1 cm/s 2896-2908.

(Fig. 3. The particulate phase PAH fluxes were correlated with Allen, J. O., Dookeran, N. M., Smith, K. A., Sarofim, A. D., Taghizadeh,
the ambient particulate phase concentratitiig. 4). This corre- K., and Lafleur, A. L.(1996. "Measurement of polycyclic aromatic

hydrocarbons associated with size-segregated atmospheric aerosols in

lation was statistically significantat the 95% confidence level
y sig r 5 v Massachusetts.Environ. Sci. Technol30, 1023-1031.

2_ . . . .
(r*=0.66). The slope of the linear regression Ii@e5 cm/3 is Bidleman, T. F(1988. “Atmospheric processes: Wet and dry deposition

the apparent best-fit overall dry deposition velocity, which is the of organic compounds are controlled by their vapor—particle partition-
same as the average value reported above. N N ing.” Environ. Sci. Technol22, 361—367.

Reported values for the particle phase dry deposition velocities cakan, A.(1999. “The direct measurement of the dry deposition of
of semivolatile organic compounds are summarized in Table 3.  organochlorine pesticides and polychlorinated naphthalenes.” PhD
The ratio between the dry deposition velocities calculated in this  thesis, lllinois Institute of Technology, Chicago.
study and previously reported values varied between 0.7 and 90.Cotham, W. E., and Bidleman, T. f1995. “Polycyclic aromatic hydro-
However, some of these values are not directly comparable to the ~carbons and polychlorinated biphenyls in air at an urban and a rural
results of this study because of differences in experimental pro- _ Site near Lake Michigan.Environ. Sci. Technol29, 2782-2789.
cedures, estimation techniques used and physical properties of th&@2Skey. P. V., and Andren, A. W1981). *Modeling the flux of atmo-
compounds. spheric PCBs across the air/water interfaderiviron. Sci. Technol.,

. .15, 705-711.
The agreement between the calculated dry deposition veIou-Falconer’ R. L., Bidleman, T. F., and Cotham, W(E995. “Preferential

ties in this study and the reported values using similar techniques sorption of non- and mono-ortho-polychlorinated biphenyls to urban
is good (Holsen et al. 1991; Tasdemir 1997; Franz et al. 1998,  zerosols."Environ. Sci. Technol29, 1666—1673.

Cakan 1999; Odabasi et al. 1999he values reported by Sheu  Franz, T. P,, Eisenreich, S. J., and Holsen, T(M98. “Dry deposition
et al. (1996 were lower than the dry deposition velocities calcu- of particulate polychlorinated biphenyls and polycyclic aromatic hy-
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