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Abstract: The gds-dnd particle-phase polycyeli¢’ dnomdtl hydrocarbons (PAHs) werlf collected from the air of Llaodong Bay in _Mdy
and-August to 1nvest1gate their occurrence apd gas/ particle distribution. The 24 PAHS were analyzed for gas-and particlé- phase
%amplf% ahd the cortcentrations of total gas-and particle-phase PAHs were found to‘be 28. 8 ng-m > and 24. 0 ng-m~* , respectively.
The conc entrdtloqs of the gés-phase PAHs were highetin Augus}_ 4han in May, and the concentrations of the particle-phase PAHs were
higher in May than in August. The low molecular weight PAHS were mainly distributed in the gas-phase, and the high molecular weight
PAHs wefe mainly distributed in the particle-phase ; the medium molecular weight PAHs were more easily affected by the environmental
conditions than the low and high molecular weight PAHs. The value of K, increased with an increase in the molecular weight. The
slopes m for regressed IgK -lgP; and IgK -1gK,,, plots were —0.35 and 0.37, deviated from —1 and +1 for the equilibrium states of
gas/particle partitioning. The equilibrium states of the lgK -1gK,, , 1gK -IgP, , and soot-air models were applied; the predicted results
of the 5-ring PAHs fitted well with the field measure results. The predicted results of the soot-air model were much closer to the field
measure results than the results of the 1gK,-1gK,, and 1gK,-1gP, models; compared to their heavier counterparts, the low and medium
molecular weight PAHs were influenced to a greater extent by soot.

Key words:PAHs; atmosphere; gas-particle partitioning; Liaodong Bay; distribution
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Table 1  Pearson’s correlation coefficient of @ and temperature/ TSP
PAHs Al TSP PAHs TSP PAHs Al TSP
Acy -0.332 -0.263 BcPhe -0.439 0. 295 BjF -0. 186 0.252
Ace -0.808 ™ -0.218 Flu -0.871 " 0.209 BeP -0.525" 0.268
Fl -0.464 -0.266 Pyr -0.782 " 0. 198 BaP -0.223 0.322
DBT -0.686 -0.083 1-MePyr -0.634" 0. 446 Pery -0.137 0.361
Phe -0.511 0.301 BaA -0.692 " 0. 190 DahA 0.226 0.175
2-MePhe -0.636" 0. 359 Chr + Triphe -0.589 " 0. 386 InP -0.560 " 0. 208
3,6-DimePhe -0.320 0.39%4 BbF -0.380 0. 153 BghiP —-0.058 0.116
An -0.242 0.217 BkF -0.011 0.314 PAHs -0.694 " 0.233
1) # FRR P<0.05, * * I8 P<0.01
PAHs(4 3F PAHs) B G Z IR G &M R8T PHRREDY ) PHEPIRES 1 1gK -lgP, HA T
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KR
c /c
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K,
ngp-lgPL *ﬁﬂﬂﬂm’ ] :
IgK, = mlgP, +b (3)
lgP, = m, /T + b, (4)
A, POV R ZE SR m A b N ]ng
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fafb Ay
IgK, = - 1gP, +1gf,, —5.22 (5)
K, fo AR R A DL 8K, gog
ngp'ngoﬂﬁggmJ N -
lgK, (= m 1gK,, + b/ 27 [7(6)
1gKoy £ A + B/T i/ (7)
A, Koy MR- R REG m Y jj,ngf
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TRHPRAS . BT PAHs B R AT B
TR WAL L 3 B R R, K Y,
BT AR S 25 #1119 ' Hamer-Bidleman WIS .
Ik, = 1gK,, +dg f,, - 11.91 (8)
Tl B -2 SRR AN L ik B G PAHs 9 A0RE 43 i e 3
EEMIER, B2 A B R T BB B R =
#Rpet B b PAHs Ak B[R4 ) o T #IF 58 ik R
Xt PAHs SR BLs2m, 51T k8-S B R
B Ky, FIFH Ko T8 B3 A AL I ORI A S B ) 5
Wi 24, 5% B F B SRR R T R AR, A4
P j\jm .
= 107" x Kox X from X (Yo Viom) X
(Mye/M,,.)/p,. + 107" X fre X age X Ky /a
(9)
K, £ R BURLY) A HLR G R R, geg s
Y oo T Y o 73508 PAHSs 75 B AR D) HLA) T i
T BE B Mo R M, 53 590 kg = B R BORL ) v A AL
BRI AR R o3 7 B p,, o BEAE E (20°C I, HX
0.82 kg L") ;5 fuc A O0 3 Bk 1Y Jo1 = 534
o Ml oy N TE R B ATG AR 0 R T AL, m® - g7
Hep K, B AR,
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Table 2 Value of 1gK,), and lgP| at 25°C and the slope and intercept with temperature variation
PAHs 1gK B A lgP), my, by, PAHs 16Ky B A lgP, my, by,
Acy 6.34 2476 -1.97 0.35 -2855 9.93 Chr 10. 30 4754 -5.65 -3.89 -5294 13.87
Ace 6.52 2597 -2.20 0.17 -2979 10.17 BbF 11.34 5285 -6.40 -4.80 -5148 12.48
Fl 6.90 2833 -2.61 -0.24 -3233 10. 61 BkF 11.37 5301 -6.42 -4.82 -5165 12.50
Phe 7. 68 3293 -3.37 -1.08 -3726 11.43 BaP 11.56 5382 -6.50 -5.04 -5252 12.59
An 7.71 3316 -3.41 -1.11 -3750 11.47 InP 12.43 5791 -7.00 -5.97 -5691 13.13
Flu 8.76 3904 -4.34 -2.24 -4382 12.47 DahA 12. 59 5887 -7.17 -6.14  -5794 13.31
Pyr 8. 81 3985 -4.56 -2.27 -4164 11.70 BghiP 12.55 5834 -7.03 -6.10 -5737 13.15
BaA 10. 28 4746 -5.64 -3.46 -4269 10.87
TEFBARE T, B Yo/ Vi = Moc/M,, = lgP, Fl 1gK o AT, FIHAZ(3) AR (6) XF
ape/ oy =1, ap HL100 m? g1 AR (9)K, ILARVE R TAHAUBURAR th PAHs #EATHIE, 15
K, 10 Ky X fp + 107wy x Ky RIS, T, = 1P, b, B = 0,35,
(1)  BTPERE m= - 15 1gK, =m 1gK,, +b, F% m

2.2.2 SHHE

RHRAS(2) 1155 s AR 8 AT R kS A
BOTRARRK,, DIRL RIS A8 AT AW
KA K, (IR PAHS 49 75k 3 i 3
fit, 5 AAN8 K 3 ~ 6 BF PAHSs 9 K, P34
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Table 3 Regression results of the IgK -log P; model and the IgK -lgK;,, model computed based on air sampling data of Liaodong Bay

I H lgK -lgP;, A2k 1gK -1gK( LA ik

LA lgK, = -0.35 1gP; -2.85 (r=-0.80) 1gK, =0.37 1gKy, -=5.33  (r=0.80)

5H lgK, = -0.34 1gP; -2.62 (r=-0.77) 1gK, =0.36 1gKy, =5.00 (r=0.77)

8 H lgK, = -0.34 1gP; -3.03 (r=-0.86) 1gK, =0.35 lgKy =5.42  (r=0.85)

3 % lgK, =0.15 lgP; -2.63  (r=0.21) IgK, = -0.17 lgKy, -1.52 (r=-0.21)
4 3 lgK, = -0.83 lgP; -4.31 (r=-0.82) 1gK, =0.85 1gKp, =9.94  (r=0.85)

5 ¥k lgK, =0.08 lgP| -0.43 (r=0.09) lgK, = -0.07 gy, =0.07 (r=-0.07)
6 I lgK, = -0.59 1gP; -4.44  (r=-0.45) 1gK, =0.59 1gK, —8.23  (r=0.45)

2.2.4 RO FAAS I SO FO AR A

A 3(8) Harner-Bidleman W SO 75 Sy {5 152 1 £
B 1gK -lgK,, RS B 1gK = 1gK,, + 1g f,, —
11.91; A3 (5) S0 1gK -lgP, F A H]
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Table 4 Comparison of @ ../®P ., under different values of f, ,, and fi
PAHS Siom =0.10 Siom =0.30 PAH: JSiom =0.10 Siom =0.30
Juc =0.02 Juc =0.05 Juc =0.02 Jec =0.05 S =0.02 Jic =0.05 S =0.02 Juc =0.05
Acy 2559. 54 1190. 31 1746.26 978. 45 Chr 1. 80 1.33 1.35 1.17
Ace 877.54 411. 60 589. 04 334.74 BbF 1. 06 1. 00 0.98 0.96
F1 406. 98 209. 19 234.28 151.74 BkF 1. 00 0.94 0.92 0.91
Phe 37.91 18. 46 23.92 14.39 BaP 1. 00 0.97 0.95 0.94
An 52.02 25.35 32.78 19.74 InP 0.94 0.93 0.93 0.93
Flu 11.73 6.11 7.12 4. 64 DahA 0.79 0.79 0.79 0.79
Pyr 11. 06 5.84 6.59 4.37 BghiP 0.91 0.91 0.91 0.91
BaA 2.41 1.84 1.53 1.39

£S5 IgK,-IgP, | 1gK,-1gK,, « BiB-ERER(f,,, =0.1, frc =0.05) T D,/ P

Table 5 Summarized data of @,/ P .4 for the three models, 1gK -lgP; , 1gK -1gK,, and the soot-air model (f,,, =0.1, fc =0.05)~
PAHs lgK,-1gPy, 1gK,,-1gKo W25 R, PAHs IgK, -IgPy - IgK,-1gKoy Bﬁ-ﬁé%
| g “.l' L
Acy 10 444 10 893 1190 Chr ©2.06 3.23 J 14338
Ace 3324 3550 412 BbF 110 1.18 /1.00
Fl 1631 1093 209 BkF I j.os | B 1.09 J .(;.,921"
Phe 100 128 - 185 BaP o2 | U Lo fo.971.0 4
An 137 175 [ & 254 InP 0.93 0.94 093
Flu © 014 - A r,.6'ﬂ Lt DahA g 0079 %W Joso 0.79',
/Py . 0.6 9.0/ /L 85 BghiP ¢ 7ol ) 47 0.92 .91 ¥
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Fig. 9 Measured and predicted values of @ of BaA for the three
models, 1gK -lgP) , 1gK -1gK, , and the soot-air

model (f,,,, =0. 1, fyq =0.05)
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