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ABSTRACT 24 

Polycyclic aromatic hydrocarbons (PAHs) are extremely toxic environmental pollutants, 25 

which are harmful to the human body. Direct collection and analysis of airborne PAHs 26 

is essential for air quality monitoring. Herein, we demonstrated an integrated system 27 

for airborne PAHs enrichment and detection. The enrichment cube was composed of 28 

channels with threaded structures and curved channels, which had high capture 29 

efficiency. Then PAHs-carried particles could be crushed into the detection chip for 30 

testing. The whole process took about 25 min (5 min for PAHs enrichment and 20 min 31 

for PAHs test). The limit of detection was 3.3 ng/m3, which could meet the needs of 32 

daily analysis. It had the advantages of low cost, low reagent consumption, simple 33 

operation, semi-automatic operation, high sensitivity, high speed and high throughput 34 

compared with conventional techniques, showing the potential for becoming an air 35 

pollution monitoring platform. 36 

KEYWORDS:  37 

Integrated system; Semi-automatic operation; Enrichment cube; Immunoassay chip; 38 

PAHs 39 

1. Introduction 40 

Air pollution has emerged as a serious problem in many countries worldwide, especially 41 

in developing countries(Hamidi et al., 2020; Madhuri et al., 2021). PM2.5 makes the 42 

greatest contribution to air pollution(Zhang et al., 2018). Among the organic 43 

components of PM2.5, polycyclic aromatic hydrocarbons (PAHs) are the most 44 

obtrusive(Zhang et al., 2021). PAHs are a group of organic compounds primarily 45 

produced by the incomplete combustion of fossil fuels(Sun et al., 2020; Verma et al., 46 

2018). As carcinogenic, teratogenic, and genotoxic compounds, PAHs can cause great 47 

damage to human health. Moreover, longtime exposure to PAHs leads to the increased 48 
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prevalence of various diseases (such as lung diseases, cardiovascular diseases, and skin 49 

diseases) and genetic mutation(Liu et al., 2017; Shippi et al., 2014). Therefore, 50 

considering the wide range of potential harm caused by PAHs, it was of great necessity 51 

to monitor the daily concentrations of PAHs. 52 

The analysis step of airborne PAHs consisted of PAH sampling, extraction, and final 53 

detection, each step conducted separately(Pandey et al., 2011). To rapidly detect PAHs, 54 

efficient sampling of fine particles in the airborne is an essential precondition. Various 55 

sampling methods have been reported, such as Andersen samplers, slit samplers, 56 

centrifugal sampler, AGI-like samplers(Pandey et al., 2011), and filters. According to 57 

an investigation, sampling by solid impactors is followed by sample extraction and 58 

suspension, while sampling by liquid impactors can avoid sample extraction and 59 

resuspension. Therefore, it is preferable to sample directly into liquid media; however, 60 

the time of sampling by liquid impactors costs about 24 h(Li et al., 2017). Regarding 61 

the final detection of PAHs, the traditional detection methods include high performance 62 

liquid chromatography with fluorescence detection (HPLC-FLD)(Walgraeve et al., 63 

2015), gas chromatography coupled with mass spectrometer (GC/MS)(Ekner et al., 64 

2021), liquid chromatograph-mass spectrometer (LC-MS)(Merlo et al., 2020), and 65 

surface-enhanced Raman spectroscopy(SERS)(Gu et al., 2016). Unfortunately, these 66 

methods are limited in point-of-care test (POCT) due to their complicated operating 67 

steps, expensive equipment, and long analysis time. However, transferring suspended 68 

particles to analytical systems remains the bottleneck of POCT. Therefore, it is urgent 69 

to develop a system that integrates PAHs sampling, extraction, and detection, thereby 70 

achieving the simple, rapid, and low-cost detection of air PAHs. 71 

3D printing is a type of rapid prototyping technology with the advantages of low cost, 72 

fast speed, and convenient production(Macdonald et al., 2014). Microfluidics, a novel 73 
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technique, could control and operate micro-scale fluid with great precision(Whitesides., 74 

2006; Eric et al., 2014; Zhu et al., 2017). Moreover, it could flexibly combine multiple 75 

function units (including sample preparation, reaction, separation, and test), showing 76 

great potential in integration and miniaturization(Wang et al., 2016). Additionally, 77 

compared with traditional analytical techniques, microfluidics also has the advantages 78 

of a simple procedure, fast reaction rate, and high sensitivity (H. Wang et al., 2021; Z. 79 

Wang et al., 2021).  80 

Herein, we combined enrichment and detection to develop an integrated semi-81 

automatic system, which composed of an enrichment cube and detection chip for 82 

airborne PAHs-carried particle. The design of multi-channel with threaded structures 83 

and curved channels in the enrichment cube for PAHs sampling contributes to realizing 84 

high flow and high efficiency. The detection chip had immune structures and valves to 85 

enrich and identify PAHs. The detection capability of the detection chip was validated 86 

using flow cytometric analysis. For verifying the feasibility of the integrated system, 87 

samples collected from the air were tested using the system. Compared with previously 88 

reported methods of PAHs sampling, extraction, and detection, this method allows 89 

PAHs to flow from the enrichment cube to the detection chip directly without extraction 90 

steps. The system also provided advantages, such as semi-automation, high sensitivity, 91 

high throughput, and high analysis speed, showing excellent capability for monitoring 92 

PAHs in the air and exhibiting great potential to realize the POCT with a portable 93 

fluorescence detector. 94 

2. Methods and materials 95 

2.1  Materials and Reagents 96 

PAHs was supplied by the Resources Platform of the National Standard Material. 97 

Microspheres were supplied by Bangs Laboratories (Indiana, USA). The 2.5 μm 98 
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fluorescent beads were obtained from Beisile Laboratories (Tianjin, China). Anti-PAHs 99 

mouse monoclonal antibody was obtained from Santa Cruz Biotechnology (USA). 100 

Fluorescein isothiocyanate (FITC)-conjugated anti-mouse secondary antibody was 101 

obtained from Abcam Inc. (Cambridge, MA, USA). Photoresist (SU-8 2025) was 102 

obtained from Microchem (USA). Polydimethylsiloxane (PDMS) was supplied by Dow 103 

Corning Corporation (Midland, MI, USA). Tween20, phosphate-buffered saline (PBS), 104 

and other reagents were purchased from Sigma-Aldrich (St. Louis, MO, USA). 105 

2.2. Fabrication of system 106 

The presented system mainly consisted of two parts, airborne PAHs-carried particle 107 

enrichment cube and detection chip. The airborne PAHs-carried particle enrichment 108 

cube was designed by INVENTOR (USA), made of photosensitive resin, and fabricated 109 

by nanoArch P150 3D printing system (China) (Nagarajan et al., 2018). The detection 110 

chip consisted of two layers (a fluidic layer and a control layer) designed by AutoCAD 111 

and fabricated concerning the soft lithography process(Qin et al., 2010; Lee et al., 2005). 112 

The silicon molds of the two layers were made from SU-8 2050 photoresist. A film of 113 

photoresist was covered on a silicon wafer and then baked again. After exposure to UV 114 

light by lithography machine (SUSS, Germany) and baked, the microstructures were 115 

developed on the mold. After development, the silicon mold was achieved. According 116 

to the same procedures, the silicon mold of valve layer was completed. Afterwards, 117 

microstructures of the two layers were casted by PDMS. To prepare the fluid layer, 118 

PDMS was poured onto the mold of fluidic layer. Then degassed, and baked for an hour 119 

at 80 °C. After that, the PDMS sheet of fluid layer was detached from the silicon mold, 120 

and holes for liquid to flow was punched in the PDMS sheet. A film of PDMS was 121 

covered on the silicon mold of valve layer by spin coating for 50s at 1400 rpm and 122 

baked. Next, the two PDMS plates of fluidic and valve layer were carefully assembled. 123 
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The PDMS sheet was punched for the flow of the gas. Finally, the assembled plates 124 

were bonded to a glass sheet covered with a film of PDMS. 125 

Following the completion of the enrichment cube and detection chip, the integrated 126 

system could be established. Specifically, the system consisted of an enrichment cube, 127 

detection chip, syringe pump, vacuum pump, and wash buffer. In the platform, the 128 

enrichment system and the detection system cooperated conveniently. 129 

2.3. Airborne PAHs-carried particle collection by the enrichment cube 130 

To verify the capture capacity of the enrichment cube, we stimulated the generation of 131 

airborne PAHs-carried particles and establish the enrichment efficiency detection 132 

system. In this work, 2.5 μm fluorescent beads with a similar form to that of the 133 

particulate matters were selected to simulate particulate matters. The prepared 134 

fluorescent beads suspension was used to spray fluorescent beads-aerosol droplets into 135 

a cube under the action of a mini-generator (BSW-2A, China). During the generation 136 

of fluorescent beads-aerosol, the mini-generator added with fluorescent beads 137 

suspension conducted the atomization process for 50 s at the beginning of the 138 

generation and then sprayed for 10 s every 30 s. The controller could control the 139 

generation process. When the collection process was conducted, the fluorescent beads-140 

aerosol was inhaled into the cube using a vacuum pump, and the uncollected beads were 141 

collected using the waster collector. 142 

After enrichment, the collected fluorescent beads in the cube were washed using PBS. 143 

After that, for evaluating the enrichment efficiency of the cube, the fluorescent beads 144 

in the enrichment cube and waster collector were counted using a flow cytometer (BD 145 

FACMelody, USA). 146 

2.4. Analysis by the integrated airborne PAHs-carried particle enrichment and 147 

detection system  148 
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After airborne PAHs-carried particle enrichment, the detection was conducted by the 149 

detection chip. Following the injection into the reaction column, the microspheres could 150 

be intercepted in the channel with the action of the sieve valves. Next, the collected 151 

airborne PAHs-carried particles in the washing buffer were injected into the detection 152 

chip, with the inlet flow rate controlled at 5 μL min-1. After that, the detection chip was 153 

placed at room temperature away from light for a 5-min reaction, followed by reaction 154 

column washing using PBS-Tween-20 (PBST) solution. Thereafter, anti-PAHs 155 

monoclonal antibody was injected into the reaction channel, and the chip was incubated 156 

(37°C, 10 min) away from light. After washing the microspheres in the reaction column 157 

using PBST solution, FITC-labeled secondary antibody solution was injected into the 158 

reaction channel, and the chip underwent an incubation (37°C, 5 min) avoiding light. 159 

Afterward, the reaction column was rinsed using PBST solution. Finally, the 160 

fluorescence images of microspheres were obtained using a fluorescence microscope 161 

(Olympus BX53, Japan). The mean fluorescence intensity values were analyzed using 162 

the Image J software.  163 

For the quantitative detection of PAHs, different concentrations (0.033, 0.013, 0.0067, 164 

6.67×10-4, 1.3×10-4, 6.7×10-5, and 2.2×10-5 g/L) of PAHs were used to develop a 165 

standard curve by the detection chip. The fluorescence intensity of each concentration 166 

was obtained from three independent measurements. Finally, according to the standard 167 

curve, the concentration of airborne PAHs in the enrichment cube could be calculated. 168 

2.5. Flow cytometric analysis 169 

To validate the detection capability of the detection chip, we detected immune reactions 170 

on microspheres by flow cytometric in this study(Hui et al., 2014). Different 171 

concentrations of PAHs were prepared (6.67×10-7, 6.67×10-6, 2.22×10-5, 6.67×10-5, 172 

1.33×10-3, 6.67×10-3, 3.33×10-2, and 6.67×10-2 g/L), which were then used for 1-h 173 
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incubation with aliquots (2 µL, 10 mg/mL) of microspheres at room temperature in the 174 

dark. Next, the microspheres were separated from the suspension through 175 

centrifugation (1500 rpm, 30 s), followed by 3 washes with PBST. After that, the anti-176 

PAHs monoclonal antibody was added for incubation (37°C, 1 h) without light. Next, 177 

after 3 washes by PBST, microspheres were incubated (37°C, 30 min) with FITC- 178 

labeled secondary antibody solutions, followed by PBST washing three times. Finally, 179 

the fluorescence intensity of microspheres was detected using a flow cytometer (BD 180 

FACMelody, USA) that could emit light of 488 nm. Three independent measurements 181 

were conducted. The calibration curve was established. 182 

2.6. Preparation of samples in the natural environment  183 

In order to confirm the reliability of the integrated enrichment and detection system, we 184 

tested samples collected from the air. Airborne particulate PAHs were collected using a 185 

glass fiber filter (GFF) with a sampling time of 24 h and then cut into 1 cm2 pieces. 186 

After that, sonicated in 3 ml acetonitrile for half an hour at 20℃ loaded with sample 187 

bottle (15 mL, ThermoFisher). After that, particulate PAHs were separated from 188 

acetonitrile via filters and suspended in PBS. Finally, PAHs collected from air were 189 

prepared. Then, PAHs were collected by the enrichment cube. One part of the enriched 190 

PAHs was used for ELISA and the other part was tested by the detection chip. 191 

2.7. ELISA 192 

To verify the accuracy of the detection chip, we detected the particulate PAHs using 193 

ELISA. Specifically, the anti-PAHs mouse monoclonal antibody was incubated (4°C, 194 

overnight) in 96-well black ELISA plates. The plate was washed with PBST and then 195 

added with 400 μL BSA for incubation (room temperature, 1 h). After that, samples 196 

obtained from the air collected by the enrichment cube were added to the wells and 197 

reacted (37°C, 1 h) with the antibody away from light. After 3 washes, the fluorescence 198 
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intensities of the PAHs were detected by Microplate Reader (Thermo Scientific 199 

A51119600C, USA) based on the autofluorescence of PAHs. 200 

3. RESULTS AND DISCUSSION 201 

3.1. Design and validation of PAHs enrichment cube 202 

The enrichment cube was designed by INVENTOR, and fabricated by 3D printing, as 203 

shown in Figure 1A and Figure 1B. The enrichment cube was composed of 16 channels 204 

with threaded structures, and each channel had 12 paths. These 12 paths were connected 205 

by curved channels (Figure 1C). Based on aerodynamic principles, the suspended 206 

airborne PAHs-carried particle could be sampled on the inner surface of the cube. 207 

Numerical simulation of airflow dynamics inside the curved channel was performed 208 

using CMOSOL. As shown in Figure 1D, when passing through the curved channel, 209 

aerosols moved radially outward due to centrifugal force. The threaded structures were 210 

introduced into the inner surface of the enrichment cube for collecting the particulate 211 

matters, which could transform the laminar air flow into a chaotic flow when aerosols 212 

were introduced into the channel. Compared to channels without structure, channels 213 

with threaded structures had a much larger surface area (increased 854 mm2), which 214 

would increase the contact area between particulate matters and the inner surface of the 215 

cube. Compared with the planar staggered herringbone mixer (SHM) structure in the 216 

microfluidic channels(Jing et al., 2013), this structure had a surface area increased by 217 

nearly nine times. In the process of enrichment, 16 channels could enrich particulate 218 

matters in parallel through the action of the vacuum pump. As a result, more airborne 219 

PAHs-carried particles could be attached to the surface of the cube, thereby improving 220 

the efficiency and reducing the time. The flow of the cube could be up to 20 L/min. 221 

After the collection of the particulate matters, the channel for particulate matters 222 

collection was washed using PBS buffer. The airborne PAHs-carried particle attached 223 
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to the surface of the particulate matters in the eluent could be immediately tested in the 224 

downstream microfluidic detection chip, thus achieving the integration of sampling and 225 

detection. 226 

In this study, the feasibility of the enrichment cube was verified, and the enrichment 227 

detection system was established (Figure 2A). The cube was detected by ChemiDoc 228 

(BIO-RAD, USA) for evaluating the capture of the fluorescent beads. Figure 2 showed 229 

the distribution of fluorescent beads in the enrichment cube within 1-min enrichment 230 

time. In this study, fluorescent beads that could emit green fluorescence when excited 231 

by blue light were used. The results indicated that fluorescent beads adhered to the 232 

internal surface of the cube; the cube could achieve the enrichment of particulate 233 

matters. Moreover, the fluorescence intensity of fluorescent beads adhered to the 234 

internal surface of the cube was detected. As revealed in Figure 2B, the brightness of 235 

fluorescent beads was diminished and the fluorescence intensity was gradually 236 

decreased along the channel from inlet to outlet. Additionally, fluorescence was not 237 

detected from the 11th channel. 238 

To explore the enrichment efficiency of the cube at different times, we studied 5 239 

different experimental times. As shown in Table 1, the enrichment efficiency exceeded 240 

97% in the first 15 min, reaching 100% at the highest (Jing, et al., 2013), which was 241 

higher than that of traditional methods (Pandey et al., 2011). The results suggested that 242 

the cube exhibited obvious effects on capturing particulate matters from the aerosol. A 243 

previous report has pointed out that the sampling time was more than 24 h by the 244 

traditional sampling method(Pandey et al., 2011). Therefore, compared with traditional 245 

sampling methods, sampling by the cube provided less time and higher enrichment 246 

efficiency. 247 

3.2. Design and validation of PAHs detection chip 248 
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The detection chip was used for PAH detection. The detection chip (5 × 5 cm2) consisted 249 

of two layers (fluidic layer and control layer) (Figure 3A). The detection chip had 8 test 250 

units, and each unit consisted of valves and reaction columns (200 μm wide × 30 μm 251 

high). Multiple samples were tested through the control of the valves and detected in 252 

reaction columns. Wash buffer and antibody inlet were shared by 8 detection units, and 253 

each channel had its respective sample and microspheres inlet. The valves in the control 254 

layer consisted of two valves (regular valves and sieve valves) (Figure 3B).  255 

Regular valves made the channel a closed space, while sieve valves could intercept 256 

microspheres (20 μm in diameter) and didn’t work on the liquid reagent. With the 257 

collaboration of regular valves and sieve valves, sample tests could be performed 258 

sequentially or simultaneously according to practical applications. Compared with 259 

traditional methods, the microspheres were closely arranged in the reaction column, 260 

which provided a larger surface area to bind PAHs. Considering the small dimensions 261 

of the channel, the consumption of samples and reagents was reduced, and the reaction 262 

rate was markedly increased. 263 

Microspheres with the size of about 20 μm were used in this study to adsorb and collect 264 

particle matters carrying PAHs. The schematic diagram of PAH detection on 265 

microspheres was illustrated in Figure 4A. There were two reasons for PAHs capture 266 

by the microspheres. Firstly, the microspheres are polystyrene microplastic that can 267 

adsorb PAHs(Avio et al., 2015; Liu et al., 2016). Secondly, the microspheres were 268 

modified by carboxyl (-COOH), which can adsorb a small amount of PAHs to expand 269 

the curled edges, thereby generating new potential adsorption sites and improving the 270 

adsorption abilities of PAHs(Wang et al., 2014). Considering that the plastics-based 271 

microsphere with the carboxyl group could catch PAHs through physisorption, and 272 

specific recognition by PAHs antibody, the high-efficiency PAHs detection based on 273 
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microfluidic chips could be realized.  274 

The immunoassay protocol by the microfluidic detection chip was illustrated in Figure 275 

4B. PAHs concentration was adjusted to 0.033, 0.013, 0.0067, 6.67×10-4, 1.3×10-4，276 

6.7×10-5, and 2.2×10-5 g/L and the fluorescence images of PAHs in the reaction 277 

column were shown in Figure 5(a-g). Figure 5A-h was blank control, which was the 278 

image of microspheres in the chip under 488 nm excitation, indicated that fluorescence 279 

detection could be performed with no interruption of background. The calibration curve 280 

shown in Figure 5B indicated that the fluorescence intensity was increased with the 281 

increase of PAHs concentration. The R2 was 0.945, which was suitable for quantitative 282 

analysis. 283 

3.3. PAHs detection by flow cytometry 284 

For verifying the microfluidic immunoassay chip, the fluorescence intensity of various 285 

concentrations of PAHs coated on microspheres was tested using flow cytometry. And 286 

the calibration curve showed the fluorescence intensity was increased with the PAHs 287 

concentration, and R2 was 0.946 (Figure 6). These results indicated that microspheres 288 

based on immunoassay can be used to detect PAHs. 289 

3.4. Integrated semi-automated PAHs enrichment and detection system 290 

After the fabrication and test of the enrichment and detection system, the integrated 291 

system was established (Figure 7). When the particle matters sampling was completed, 292 

wash buffer was injected into the enrichment cube for channel washing, and particle 293 

matters carrying PAHs were flushed into the microfluidic immunoassay chip to detect 294 

PAHs with the effect of the injection pump. The microfluidic immunoassay chip had 8 295 

units, and each unit could connect an enrichment cube. 296 

We designed the micro-valve control system which consisted of electromagnetic 297 

solenoid valves, and the integrated enrichment and detection system could be set to 298 
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manual or semi-automatic with the effect of the micro-valve control system according 299 

to the program settings. Therefore, the integrated system could realize PAHs semi-300 

automated high-throughput quantitative detection. 301 

3.5. Validation of the enrichment and detection system 302 

When the sampling time was 5 min, the calculated limit of detection (LOD) was 3.3 303 

ng/m3 via the flow rate of the vacuum pump and the experimental results of the 304 

enrichment and detection system. The actual concentration of PAHs in the air monitored 305 

for 20 days in a certain area was obtained by relevant departments (Table 2). It was 306 

found that concentrations of PAHs in the air were above 3.3 ng/m3. Therefore, the LOD 307 

of the system could meet the practical detection needs in the actual environment.  308 

3.6. Detection of samples in the natural environment 309 

For verifying the feasibility of the proposed enrichment and detection system, samples 310 

in air collected by enrichment cube were tested by the detection system and ELISA. 311 

The results of the system were consistent with those of ELISA, and the R2 was 0.980 312 

(Figure 8). These results indicated that the proposed system could realize the 313 

quantitative analysis of PAHs in the air and truly meet the needs of integration of 314 

sampling and detection. 315 

4. Conclusion 316 

In the present study, an integrated PAHs-carried particles enrichment and detection 317 

system was developed to directly analyze airborne PAHs. A 3D printing enrichment 318 

cube chip was fabricated, which had increased surface area by nearly nine times than 319 

the SHM structure chip. Furthermore, when passing through the curved channel, 320 

aerosols move radially outward due to centrifugal force. Therefore, high efficacy 321 

enrichment could be achieved using the enrichment cube chip. After sampling airborne 322 

PAHs by the enrichment cube, the PAHs eluent could be directly used in the detection 323 
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system, thereby actually realizing the integration of enrichment and detection. The 324 

whole process took about 25 min (5 min for PAHs enrichment and 20 min for airborne 325 

PAHs test in the system), which was much less than the conventional method that took 326 

about 28 h (collection by particulates collector and detection by ELISA). Moreover, the 327 

detection limit of the system was 3.3 ng/m3, which could meet the requirements for 328 

routine analysis. Additionally, fluorescence intensity could be read by a hand-held 329 

fluorescence microscope developed by our lab(Dai et al., 2019), thus achieving POCT. 330 

With the advantages of short time, high precision, simple operation, less reagent 331 

consumption, high throughput, and semi-automatic operation, this system proposed in 332 

this study realized the analysis of PAHs from the air. Therefore, this method could 333 

effectively monitor the air quality and provided a basis for decision-making in the 334 

control and treatment of air pollution problems. 335 
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Figure Captions 436 

Figure 1： PAHs enrichment cube and principle scheme of aerosol sampling in the 437 

cube. A) The design diagram of the airborne PAHs-carried particle enrichment cube 438 

and partial enlarged drawing. B) The image of real enrichment cube. C) The principle 439 

scheme of aerosol sampling in the cube. D) Numerical simulations of airflow dynamics 440 

inside the curved channel. 441 

Figure 2： The validation of PAHs enrichment cube. A) The enrichment detection 442 

system. B) The distribution of fluorescent beads in the enrichment cube. 443 

Figure 3： The detection chip of PAHs. A) The design of the PAH detection chip. B) 444 

Enlarged image of the test unit in the detection chip. C) The image of the PAH detection 445 

chip. 446 

Figure 4： The principle of immunoassay in the microfluidic chip. A) The schematic 447 

diagram of immunoassay on microspheres. B) The sequence diagram of PAHs detection 448 

in the microfluidic chip. 449 

Figure 5： Quantitative detection of PAHs by the microfluidic chip. A) The 450 

fluorescence images of reaction columns for different concentrations of PAHs. B) The 451 

calibration curve for detecting the concentration of PAHs. 452 

Figure 6： The results of the PAHs detection by flow cytometry. A) The mean 453 

fluorescence intensity of different concentrations of PAHs by flow cytometry. B) The 454 

calibration curve between different concentrations of PAHs and mean fluorescence 455 

intensity. 456 

Figure 7： The integrated PAHs enrichment and detection system. 457 

Figure 8： The comparison results of the integration system and ELISA. 458 



Table 1 The enrichment efficiency of the cube 

Time (min) Enrichment efficiency 

0 0 

2.3 100.00% 

4 100.00% 

5 99.10% 

10 98.80% 

15 97.20% 

25 94.10% 
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Table 2 Practical concentrations of PAHs in the air for 20 days 

Samples 

PAHs 

concentrations

（ng/m3） 

Samples 

PAHs 

concentrations 

（ng/m3） 

1 10.094 11 11.5224 

2 8.2689 12 15.241 

3 9.2482 13 42.8153 

4 12.2614 14 62.5591 

5 9.1032 15 52.2318 

6 7.6232 16 48.0771 

7 41.0429 17 28.6272 

8 13.9128 18 19.148 

9 10.5663 19 15.6816 

10 14.684 20 6.934 
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