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Abstract: 13 

Gas/particle (G/P) partitioning is an important atmospheric process for semi-volatile 14 

organic compounds (SVOCs). However, the exact prediction of the G/P partitioning of 15 

polycyclic aromatic hydrocarbons (PAHs) was still a challenge. In this study, a new 16 

steady-state G/P partitioning model was established based on the level III multimedia 17 

fugacity model, with the introduction of the particulate proportion of PAHs in emission 18 

(ϕ0) particularly. Same with the previous steady-state model, three different domains 19 

with different G/P partitioning behaviors can be divided by the threshold values of log 20 

KOA (octanol-air partitioning coefficient), and the slopes of the prediction line of the 21 

new model were 1, from 1 to 0, and 0 for the three domains, respectively. The difference 22 

between the new steady-state model and previous G/P partitioning models was quite 23 

different in different domains. It was found that the deviation with the G/P partitioning 24 

of PAHs from the equilibrium state was caused by both the gaseous and particulate 25 

interferences, in which ϕ0 determined the influence of the two interferences. Different 26 

forms of the new steady-state model were observed under different values of ϕ0, 27 

indicating its important influence of G/P partitioning of PAHs. The comparison with 28 

the G/P partitioning of PAHs between the prediction result of the new steady-state 29 

model and the monitored results from 11 cities in China suggested different prediction 30 

performances under different values of ϕ0 and the lowest root mean square error when 31 

ϕ0 was set to 0.9 or 0.99. The result indicated that the ϕ0 was an important factor for the 32 

G/P partitioning of PAHs. In addition, the new steady-state model also showed good 33 

performance for the prediction of G/P partitioning of PAHs with totally gaseous 34 

emission and PBDEs with totally particulate emission. Therefore, it can be concluded 35 

that the ϕ0 should be considered in the study of G/P partitioning of PAHs, which also 36 

provided a new insight for other SVOCs. 37 
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1. Introduction 40 

Atmospheric long-range transport can move the semi-volatile organic compounds 41 

(SVOCs) from sources to remote regions, such as the Arctic and the Tibetan Plateau, 42 

where the SVOCs are not produced and used (Hung et al., 2005; Hung et al., 2010; 43 

Wang et al., 2018a). The gas/particle (G/P) partitioning of SVOCs is an important 44 

atmospheric process, which governs their long-range transport and fate in atmosphere 45 

(Zhao et al., 2020; Li et al., 2015). For example, the wet and dry depositions of SVOCs 46 

are controlled by the distribution between gas phase and particle phase, thus affecting 47 

the efficiency and scope of long-range transport from sources to remote regions 48 

(Bidleman, 1988). In addition, the routes of entering the human body are also different 49 

for gaseous and particulate SVOCs, which indicated that the G/P partitioning of SVOCs 50 

is also a significant issue for human exposure assessment (Weschler et al., 2015; Hu et 51 

al., 2021). 52 

The G/P partitioning of SVOCs has been studied for decades, and some models 53 

were developed for the prediction of the G/P partitioning coefficient (KP) of SVOCs 54 

(Zhu et al., 2021; Qiao et al., 2020). Recently, Qiao et al. (2020) summarized eight G/P 55 

partitioning models into three groups: (1) the models based on the equilibrium-state 56 

theory (Pankow, 1987; Harner and Bidleman, 1998; Dachs and Eisenreich, 2000; Goss, 57 

2005), (2) the empirical models based on monitoring data (Li and Jia, 2014; Wei et al., 58 

2017; Shahpoury et al., 2016), and (3) the models based on the steady-state theory (Li 59 

et al., 2015). In addition, a new empirical model (equation) for polycyclic aromatic 60 

hydrocarbons (PAHs) (Zhu et al., 2022) and a new steady-state mass balance model for 61 

polybrominated diphenyl ethers (PBDEs) (Zhao et al., 2020) have been established 62 

recently. In general, the effectiveness and performance of these models have been 63 

evaluated with field monitoring programs (Vuong et al., 2020; Qiao et al., 2019), and 64 
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these models have been frequently used for predicting the G/P partitioning behavior of 65 

SVOCs (Qiao et al., 2020). 66 

Along with the concurrent formation of particle, the G/P partitioning process of 67 

PAHs was more complex than other SVOCs (Dachs and Eisenreich, 2000; Shahpoury 68 

et al., 2016; Zhu et al., 2021). For example, it was found that when the value of octanol-69 

air partitioning coefficient (log KOA) was more than 12, the monitored values of KP-M 70 

(monitoring data of G/P partitioning) of PAHs varied from both the predictions of the 71 

equilibrium-state G/P partitioning models and the steady-state G/P partitioning models 72 

(Ma et al., 2020; Zhu et al., 2021). Recent studies have found that the particulate 73 

proportion of SVOCs in the emissions (ϕ0) could affect the G/P partitioning of SVOCs 74 

(Qin et al., 2021; Zhao et al., 2020). For example, when ϕ0 increased, the predictions 75 

could diverge from the steady-state G/P partitioning model to the equilibrium-state G/P 76 

partitioning model (Qin et al., 2021; Zhao et al., 2020). Furthermore, the emission 77 

sources of PAHs in atmosphere are complex, including stationary sources (residential 78 

combustion, industrial production and agricultural burning) and mobile sources (motor 79 

vehicles, railways, and shipping) (Zhang et al., 2020; Tang et al., 2020), in which the 80 

gaseous and particulate PAHs both exist (Zimmerman et al., 2019; Wang et al., 2018b; 81 

Shen et al., 2011; Cai et al., 2018b). Therefore, the detailed influence of ϕ0 on the G/P 82 

partitioning of PAHs might be considered for the deviation of the measured KP-M from 83 

both the equilibrium-state G/P partitioning model and the steady-state G/P partitioning 84 

model predictions. 85 

In this study, a new steady-state G/P partitioning model (called the new steady-86 

state model for short hereafter) was established based on the level III multimedia 87 

fugacity model for PAHs, and the influence of ϕ0 of PAHs in emissions was 88 

comprehensively discussed. The following topics were conducted: (1) the new steady-89 
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state model was established and deeply studied under different threshold values of log 90 

KOA; (2) the influence of ϕ0 on the G/P partitioning of PAHs was comprehensively 91 

discussed; and (3) the performance of the new steady-state model for the prediction of 92 

KP-M of PAHs were discussed finally. 93 

2. Establishment of the new steady-state G/P partitioning model 94 

2.1. Establishment method of the new steady-state model 95 

A steady-state six-compartment six-fugacity model was applied in the present 96 

study, which can be found in detail in Text S1, Supporting Information (SI). The 97 

input and output fluxes of gas phase and particle phase PAHs were presented in Fig. 1. 98 

The detailed calculation methods for these fluxes can be found in Text S2, SI. 99 

 100 

Fig. 1. The fluxes related to the gas and particle phase in the six-compartment model 101 

(Note: FGR: degradation flux of gas phase PAHs; FPR: degradation flux of particle phase PAHs; 102 

FGP: migration flux from gas phase to particle phase; FPG: migration flux from particle phase to 103 

gas phase; FGWS_diff: diffusion fluxes from gas phase to water and/or soil phases; FGW: wet 104 

deposition flux of gas phase PAHs to water and/or soil phase; FWSG_diff: diffusion fluxes from soil 105 

and/or water phases to gas phase; FPD: dry deposition flux of particle phase PAHs to SPM and/or 106 

soil phase; FPW: wet deposition flux of particle phase PAHs to SPM and/or soil phase; (1−ϕ0)E: 107 

emission flux of gas phase PAHs; ϕ0E: emission flux of particle phase PAHs.) 108 
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The input and output fluxes of gas phase and particle phase were compared in four 109 

groups (input fluxes of gas phase, output fluxes of gas phase, input fluxes of particle 110 

phase, and output fluxes of particle phase), and the results for PAHs were presented in 111 

Fig. S1, SI. In the present study, in order to establish a universal and simple model, the 112 

four fluxes (FGWS_diff, FWSG_diff, FPR, and FGW) were removed from the system because 113 

their contributions were less than 10% of the total fluxes. In addition, the special 114 

situation was not considered, for example, even the contribution of the flux of FGW for 115 

DahA was higher than 10%, the FGW was also removed. After simplifying the function 116 

in Text S1, SI, the two linear equations describing the input and output fluxes of gas 117 

phase and particle phase can be established as follows: 118 

 !
(1 − 𝜙!)𝐸 + 𝐷"#𝑓# = (𝐷"$ + 𝐷"#)𝑓"
𝜙!𝐸 + 𝐷"#𝑓" = (𝐷"# + 𝐷#% + 𝐷#&)𝑓#

 (1) 119 

where, fP is the fugacity for particle phase; fG is the fugacity for gas phase; DGP is the 120 

intermedia D value between gas phase and particle phase; DGR is the D value for the 121 

degradation of gas phase PAHs; DPD and DPW are the D values of the dry and wet 122 

depositions of particle phase PAHs, respectively.  123 

The fugacity ratio of the particle phase to the gas phase can be obtained by solving 124 

the Eq. (1) as follows: 125 

 '!
'"
= ("!)*#("$

("!)(,-*#)((!%)(!&)
 (2) 126 

According to the fugacity method (Li et al., 2015) (See details in Text S3, SI), the 127 

new steady-state model can be expressed as follows: 128 

 log𝐾#-/0 = log𝐾#-12 + log(
("!)*#("$

("!)(,-*#)((!%)(!&)
) (3) 129 

In the Eq. (3), the log KP-HB is the equilibrium-state G/P partitioning model (named 130 

as the H-B model in this study, log KP-HB = log KOA + log fOM −11.91, and fOM is the 131 

fraction of organic matters in particles) (Harner and Bidleman, 1998). The part of DGR, 132 
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caused by the degradation of PAHs in gas phase, is defined as the gaseous interference, 133 

and the part of DPD + DPW, caused by the deposition of PAHs in particle phase, is 134 

defined as the particulate interference. Therefore, the levels of the influences of the two 135 

interferences were based on the value of ϕ0. 136 

By applying the calculation method of the D values in the multimedia fugacity 137 

model (Table S1, SI) and the values of the related parameters in the Tables S2, S3, S4, 138 

S5, and S6, SI, the Eq. (2) can be simplified as follows: 139 

 '!
'"
= ,),3.5*#×7'()

,),!*+#.-+(,-*#)'./8.0
 (4) 140 

where, kdeg is the degradation rate of PAHs in gas phase (h−1); and KOA is the octanol-141 

gas partitioning coefficient. 142 

Therefore, the Eq. (3) can be also expressed as follows: 143 

 log𝐾#-/0 = log𝐾#-12 + log(
,),3.5*#×7'()

,),!*+#.-+(,-*#)'./8.0
) (5) 144 

Thus, it can be found that the new steady-state model (log KP-NS) is a function of 145 

ϕ0, kdeg, fOM and KOA. 146 

2.2. Different domains of the new steady-state model 147 

Three domains were identified according to the threshold values of log KOA. For 148 

example, if 10−10.31(1 − ϕ0)fOMKOA << 1, the first threshold of log KOA (log KOA1) can 149 

be obtained. Then, the Eq. (5) is expressed as follows: 150 

 log𝐾#-/0 = log𝐾#-12 + log01 + 13.2𝜙! × 𝑘9:;6 (6) 151 

In this domain, the value of log KOA was less than log KOA1, and the log KP-NS was 152 

related to KOA, fOM, ϕ0 and kdeg. The domain was presented with vertical lines as 153 

background in Fig. 2. In this domain, the prediction line of the new steady-state model 154 

was parallel with that of the H-B model. 155 
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In addition, if 10−10.31(1 − ϕ0)fOMKOA >> 1, the second threshold of log KOA (log 156 

KOA2) can be obtained. The Eq. (5) is expressed as follows: 157 

 log𝐾#-/0 = log𝐾#-12 + log 7
,),3.5*#×7'()

,!*+#.-+(,-*#)'./8.0
8 (7) 158 

By substituting the log KP-HB using the equation (log KP-HB = log KOA + log fOM 159 

−11.91) (Harner and Bidleman, 1998), the Eq. (7) can be simplified as follows: 160 

 log𝐾#-/0 = log 7,),3.5*#×7'()
,-*#

8 − 1.6 (8) 161 

In this domain, the value of log KOA was higher than log KOA2, the log KP-NS was 162 

only related to ϕ0 and kdeg, and the log KP-NS will be a maximum constant (log KP-NSmax), 163 

as the part with horizontal lines as background in Fig. 2.  In this domain, the prediction 164 

line of the new steady-state model was parallel with that of the L-M-Y model. 165 

Furthermore, when log KOA1 < log KOA < log KOA2, the log KP-NS increased along 166 

with the increasing of log KOA, and the increasing rate (or the slope of the function of 167 

log KP-NS (Eq. 5)) decreased from 1 to 0. The log KP-NS was related to KOA, fOM, ϕ0 and 168 

kdeg. This domain was presented as the part in with diagonal lines as background Fig. 2. 169 

In this domain, the prediction line of the new steady-state model was similar with that 170 

of the L-M-Y model. 171 

2.3. Difference between of the new steady-state model and other previous models 172 

The difference between the new steady-state model with the H-B model (Text S4, 173 

SI) and the L-M-Y model (the steady-state model) (Li et al., 2015) (Text S4, SI) can 174 

be calculated by the Eq. (5) in different domains. Briefly, as shown in Fig. 2, when log 175 

KOA < log KOA1, the difference between the new steady-state model and the H-B model 176 

or the L-M-Y model can be expressed as δ1 = log (1 + 13.2ϕ0 × kdeg). The value of δ1 177 

increased along with the increase of ϕ0, and will reach the maximum value of log (1 + 178 

13.2kdeg) when ϕ0 = 1 (Fig. S2a, SI). When log KOA > log KOA2, the difference between 179 
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the new steady-state model and the L-M-Y model can be expressed as δ2 = log [(1 + 180 

13.2ϕ0 × kdeg) / (1 − ϕ0)]. The value of δ2 also increased along with the increase of ϕ0, 181 

and will approach infinity when ϕ0 infinitely close to 1 (Fig. S2b, SI). When log KOA1 182 

< log KOA < log KOA2, the difference between the new steady-state model and the L-M-183 

Y model was the function of ϕ0 and KOA, which increased along with the increasing of 184 

ϕ0 and KOA, and more detailed information can be found in next section. 185 

 186 

Fig. 2. The three domains of the new steady-state G/P partitioning model divided by the two 187 

threshold values of log KOA 188 

3. Influence of ϕ0 on KP of PAHs 189 

In general, the different values of ϕ0 are corresponding to different forms of the 190 

new steady-state model (Eq. (3)). Three different forms can be obtained under different 191 

values of ϕ0 (0 < ϕ0 < 1, ϕ0 = 0, and ϕ0 = 1). 192 

When 0 < ϕ0 < 1, the particle phase and gas phase PAHs both exist in the emission, 193 

and the new steady-state model is expressed as Eq. (3). In this form, the gaseous 194 

interference and the particulate interference all need to be considered for the G/P 195 
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partitioning of PAHs in atmosphere. The deviation of the new steady-state model from 196 

the H-B model, depends on the ratio of ϕ0DGR to (1 − ϕ0)(DPD + DPW). When the ratio 197 

was higher than 1, the log KP-NS presented upwards from the prediction of the H-B 198 

model, while the log KP-NS presented downwards, when the ratio was lower than 1. 199 

When ϕ0 = 0, the PAHs in the emission is totally gaseous PAHs, and the Eq. (3) is 200 

expressed as follows: 201 

 log𝐾#-/0 = log𝐾#-12 + log(
("!

("!)((!%)(!&)
) (10) 202 

In fact, this equation is identical to that of the L-M-Y model, where α = DGP / (DGP 203 

+ DPD + DPW) (Li et al., 2015). 204 

When ϕ0 = 1, the PAHs in the emission is totally particulate PAHs, and the Eq. (3) 205 

is expressed as follows: 206 

 log𝐾#-/0 = log𝐾#-12 + log(
("!)("$

("!
) (11) 207 

The deviation of the new steady-state model from the H-B model was mainly 208 

caused by the degradation of PAHs in gas phase. When kdeg is small enough to be 209 

ignored, the new steady-state model is equal to the H-B model. 210 

The specific influence of ϕ0 on KP-NS of PAHs was studied with different values of 211 

ϕ0, and the results are showed in Fig. 3. As exhibited in Fig. 3a, the prediction line of 212 

the new steady-state model diverged from the L-M-Y model to the H-B model with the 213 

increasing of ϕ0, which was consistent with the results reported in previous studies 214 

(Zhao et al., 2020; Qin et al., 2021). In addition, obvious differences were observed 215 

between the prediction lines for the three models. In particular, when ϕ0 = 1, the line of 216 

log KP-NS was parallel with the line of log KP-HB. When ϕ0 = 0, the prediction line of log 217 

KP-NS was same with that of log KP-LMY. When 0 < ϕ0 < 1, the trends of the prediction 218 

lines of log KP-NS were similar to that of log KP-LMY. The deviations between the 219 

prediction lines of log KP-NS and log KP-LMY are showed in Fig. 3b. In general, the 220 
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deviations between the prediction lines varied with the values of ϕ0 and log KOA. In 221 

addition, the deviation became larger along with the increase of ϕ0. And the deviation 222 

exhibited three different trends along with the increasing of log KOA separated by the 223 

two threshold values of log KOA (log KOA1 and log KOA2).  224 

 225 

Fig. 3. The comparison between the new steady-state model and the H-B model and the L-M-Y 226 

model (Note: a, the prediction lines of the three models; b, the difference between the new steady-227 

state model and the L-M-Y model with different values of ϕ0.) 228 

4. Validation of the new steady-state G/P partitioning model 229 

4.1. Validation 230 

As we know, the emission sources of PAHs in atmosphere is complex, including 231 

stationary sources and mobile sources (Zhang et al., 2020). Furthermore, various 232 

proportions of particulate PAHs were also reported in different emission sources 233 

(Zimmerman et al., 2019; Wang et al., 2018b; Shen et al., 2011; Cai et al., 2018b). 234 

Therefore, the precise values of ϕ0 cannot be easily confirmed. In this section, the 235 

different values of ϕ0 (0, 0.1, 0.5, 0.9, 0.99, and 1) were considered with the new steady-236 

state model for the prediction of KP-M of PAHs in order to obtain representative results. 237 

In order to evaluate the performance of the new steady-state model, the monitored 238 

values of the log KP-M of PAHs from 11 cities across China were applied (Ma et al., 239 

2018; Ma et al., 2019; Ma et al., 2020). As showed in Fig. 4, the prediction line of the 240 
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new steady-state model matched well with the monitoring data of log KP-M. Especially 241 

for the monitoring data with high log KOA, the data mainly distributed between the 242 

prediction lines of the steady-state model with the values of ϕ0 from 0 to 1. In addition, 243 

for different cities (Fig. S3, SI), the values of ϕ0 for the best matched prediction lines 244 

of the new steady-state model were different, which was expected since the sources of 245 

PAHs were also different among the 11 cities. The matching degree of the new steady-246 

state model was also evaluated by the method of the root mean square error (RMSE, 247 

Text S5, SI). In general, for PAHs with high values of log KOA (such as the high 248 

molecular weight PAHs), when ϕ0 were 0.9 or 0.99, the value of RMSE for each city 249 

was the lowest (Fig. S4, SI), which indicated the best matching degree between the 250 

prediction results and the monitoring results. Actually, previous studies found that high 251 

molecular weight PAHs were dominant in particle phase in emissions with higher ϕ0 252 

(Shen et al., 2011; Mastral et al., 1996; Lu et al., 2009), which indicated that our 253 

findings were reasonable. 254 

 255 
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Fig. 4. The comparison between the monitored data of log KP-M of PAHs from 11 cities in China 256 

and the prediction lines of the new steady-state model with different values of ϕ0 257 

Furthermore, the performance of the new steady-state model for the prediction of 258 

log KP-M of PAHs in special scenario was also discussed. It was found that in the 259 

prototype coking plant, the removal efficiency of dust was 96% (Liu et al., 2019). In 260 

this scenario, the gaseous PAHs dominated in the emission, and the values of ϕ0 can be 261 

considered as ~0. As showed in Fig. S5, SI, the monitored data of log KP-M from the 262 

coking plant matched best with the prediction line of the new steady-state model with 263 

ϕ0 = 0, with the lowest RMSE. According to the comparison, the best matched ϕ0 in the 264 

steady-state model was consistent with that in the emission profile. The results indicated 265 

the good performance of the new steady-state model in this special scenario. 266 

Furthermore, although the model was developed based on the parameters of PAHs, 267 

taking into account comparable partitioning characteristics of SVOCs, the steady-state 268 

model could be expanded to other SVOCs. A special scenario with the recycling of 269 

electrical and electronic waste site (E-waste site) was considered to validate the 270 

performance of the new steady-state model for other SVOCs. In this case, PBDEs were 271 

mainly in particle phase in the emissions, and the values of ϕ0 can be considered as ~1 272 

(Cai et al., 2018a). Fig. S6, SI illustrates the comparison between the monitored data 273 

of log KP-M from several E-waste sites (Tian et al., 2011; Han et al., 2009; Chen et al., 274 

2011) and the prediction lines of the new steady-state model with different values of ϕ0 275 

(0, 0.1, 0.5, 0.9, 0.99, and 1). The related results for RMSE are showed in Fig. S7, SI. 276 

It is interesting to note that the monitored data of log KP-M matched best with the 277 

prediction line of the new steady-state model with ϕ0 = 1, which also had the lowest 278 

values of RMSE. Therefore, it can be concluded that the new steady-state model could 279 

be expanded to the prediction of KP-M of PBDEs in E-waste sites. 280 

4.2. Implication 281 



 

15 

The present study has established a new steady-state G/P partitioning model, 282 

which takes into account the particulate proportion of SVOCs in emission. In summary, 283 

the study provided a new insight for the field of G/P partitioning and other related fields 284 

with SVOCs. Firstly, if the SVOCs in atmosphere are from diverse sources of emissions 285 

with different ϕ0, the new steady-state model is much more suitable for the G/P 286 

partitioning study and related studies, such as health risk assessment. Secondly, when 287 

studying the pollution characteristic and regional transport of SVOCs from a single 288 

point source, such as the transport of PBDEs around an E-waste site or the transport of 289 

SVOCs around chemical factories, the G/P partitioning of SVOCs must take into 290 

account the particulate proportion of SVOCs in emissions. Thirdly, for long-range 291 

atmospheric transport studies, if there are various sources of SVOCs along the transport 292 

route, the continuous effect of the particulate proportion of SVOCs in emissions on the 293 

transport and fate of SVOCs requires careful consideration, such as the establishment 294 

of atmospheric transport model. 295 

4.3. Limitation 296 

Based on the above discussion, it can be concluded that the new steady-state model 297 

had good performance for the prediction of KP-M of PAHs in various real atmospheres, 298 

which provided a new method for the studying on the G/P partitioning of PAHs and 299 

other SVOCs. However, some limitations of the new steady-state model still existed in 300 

the present study. First, the values of ϕ0 were different between different compounds 301 

and different emission sources (Zimmerman et al., 2019; Wang et al., 2018b; Shen et 302 

al., 2011; Cai et al., 2018b). In the present study, some constant values of ϕ0 were used 303 

for the new steady-state model, which was only be considered as special examples. The 304 

exact values of ϕ0 should be used for the application of the new steady-state model in 305 

future. Second, for the gaseous degradation (kdeg) and the fraction of the organic matter 306 
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in particle (fOM), only one constant and common value was used for the new steady-307 

state model. In general, these two parameters were also complicated in real atmosphere. 308 

For example, the kdeg was not only related to the physicochemical properties of 309 

chemicals, but also related to the environmental parameters, such as temperature and 310 

concentration (Wilson et al., 2020). In addition, even though the fOM can be directly 311 

measured, the actual values of fOM also changed along with many factors, such as 312 

emission sources (Gaga and Ari, 2019; Lohmann and Lammel, 2004) and particle sizes 313 

(Hu et al., 2020). In order to evaluate the influence of the three parameters on the KP-NS 314 

in the new steady-state model, the sensitivity analysis was conducted by the Monte 315 

Carlo analysis with 100,000 trials using the commercial software package Oracle 316 

Crystal Ball. In order to obtain comprehensive results, the sensitivity analysis was 317 

conducted for different values of log KOA from 6 to 16. As presented in Fig. S8, SI, it 318 

is interesting to note that three different ranges of log KOA were observed according to 319 

the different characteristics. For the range of log KOA from 6 to 10, the influence of ϕ0 320 

was the dominant followed by kdeg and fOM. Furthermore, for each parameter, the 321 

influence was stable for different log KOA in range. For the range of log KOA from 10 to 322 

12, the influence of ϕ0 was also the dominant followed by kdeg and fOM. In addition, the 323 

influence of ϕ0 increased, while for the other two parameters the influence decreased. 324 

In the third range of log KOA (12 to 16), the influences of the three parameters were also 325 

stable. In addition, the influence of ϕ0 was also the dominant, and the influence of fOM 326 

can be ignored. Actually, the three ranges of log KOA were consistent with the three 327 

domains. It can be concluded that the different influences of the three parameters on 328 

KP-NS for different log KOA should be considered for the new model. Therefore, the exact 329 

values of ϕ0, kdeg and fOM for the real atmosphere should be used for the application of 330 

the new steady-state model in future. 331 
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 Furthermore, the new steady-state model was established based on a single 332 

multimedia environment, in which the advections of air and water were not considered. 333 

In addition, some fluxes were removed in order to simplify the parameters of the model. 334 

Therefore, the influence of all fluxes and parameters related to gas and particle 335 

compartments should be evaluated comprehensively in future. Furthermore, the 336 

validation and implication of the new steady-state G/P partitioning model should also 337 

be conducted for other SVOCs in real multimedia environment. 338 
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