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1. Materials and methods
1.1 Materials

HCI, HNOs and stannous chloride (SnCl,) were analytical grade (Sinopharm Chemical
Reagent Co., Ltd., China). Milli-Q water (18.2 MQ, Millipore, USA) was used for preparation
all aqueous solutions. Concentrated HCI and HNO3 were double-distilled using a DST-1000
acid purification system (Savillex, USA). Two SnCl; solutions of 0.20 and 0.03 g/mL were
prepared by dissolving the solid SnCl, in 1 M HCI and were used for online reduction of Hg?*
during the content and isotope measurements, respectively. The National Institute of Standards
and Technology Standard Reference Material 3133 (NIST SRM 3133) Hg and UM-Almaden
Hg were used as international standards and measured regularly to control the accuracy and
quality of isotope analysis. Two other reference materials, the solution NIST SRM 3177 Hg
and the Yellow-Red Soil GBW07405 (National Center for Standard Materials, Beijing, China)
were used as in-house isotope standards, and were regularly measured for quality control of Hg
content and isotope measurements. GBWQ07405 was also used as procedure standard to evaluate
the accuracy and precision of sample pretreatment (Huang et al., 2015; Huang et al., 2016). The
NIST SRM 997 Thallium (20 ng mL 2 Tl in 3 % HNO3) was employed as an internal standard

for mass bias correction.

1.2 Sample pretreatment for mercury isotopes analysis

After collection, mercury bound on PM2 s with sufficient mass for isotopic analysis (> 10 ng)
was concentrated into a 5-mL 40% acid mixture (2:4:9 volumetric ratio of 10 M HCI, 15 M
HNO3 and Milli-Q water) according to the methods reported in Huang et al. (2015). Schematic

diagram of the combustion-trapping assembly from Huang et al. (2015) is shown below. To
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extract Hg bound to PM samples, each filter was rolled into a cylinder and placed in a sample
quartz tube. Both ends of the tube were capped with quartz wool (pre-cleaned at 500 <C) to
prevent particle emission. Each tube was combusted over 2 h in a temperature-programmed
dual-stage quartz tube combustion furnace in which the temperature of the first furnace was
60 incrementally increased to 900 <C whereas the second furnace was held at 950 <C. The resulting
Hg vapor was swept by O. gas (Hg free) into the 40% acid trapping solution. The trapping
solution was diluted with Milli-Q H20 to 10 mL to a final acid concentration of 20%. The
accuracy and precision of the dual-stage combustion protocol were evaluated by the analysis of
the GBW07405 using the same digestion method. The detection limit given by the procedural
65 blanks (< 0.3 ng) for this dual-stage combustion method was negligibly low compared to the

total Hg mass (> 10 ng) extracted from either PM2s samples or procedural standards.
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Schematic diagram of the combustion-trapping assembly from Huang et al. (2015).

70 1.3 Mercury concentration and stable isotope composition measurements
The methods used to measure the Hg content and isotope ratio were published elsewhere
(Huang et al., 2015). In brief, a small fraction of each trapping solution (20% acid mixture) was
used to measure the Hg content on cold-vapor atomic fluorescence spectroscopy (CVAFS,
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Tekran 2500, Tekran® Instruments Corporation, CA), with a precision better than 10%. The
recoveries of Hg for the standard GBWO07405 were in the acceptable range of 95 to 105% with
an average value of 98% (1 SD = 6%, n = 6); but no recovery of Hg for the PM..s samples was
determined due to limited availability of the samples.

A total of 61 PM.s samples were collected during the sampling campaign.  After analysis
of Hg contents, we found that 56 PM2 s samples (including 26 daytime and 30 nighttime samples)
have sufficient Hg mass and hence were further analyzed for Hg isotope compositions using a
multicollector inductively coupled plasma mass spectrometer (MC-ICP-MS, Nu Instruments
Ltd., UK) equipped with a continuous flow cold vapor generation system. Detailed protocols
for the Hg isotope analysis can be found in Huang et al. (2015). The Faraday cups were
positioned to simultaneously collect five Hg isotopes and two Tl isotopes including 2°°TI (H3),
203T] (H1), ?°?Hg (AX), ®'Hg (L1), ?®Hg (L2), *°*Hg (L3), and '*®Hg (L4). 1%°Hg and #***Hg
were not measured due to their very low abundance. Instrumental mass bias was corrected using
an internal standard (NIST SRM 997 TI) and strict sample-standard bracketing with NIST SRM
3133 Hg standard. For quality assurance and control, the well-known reference material UM-
Almaden and the NIST SRM 3177 Hg were inserted repeatedly into the sampling list after every
ten and five real samples, measured regularly during sample analysis session, and calibrated
periodically against the NIST SRM 3133 Hg as well as samples.

Delta (o) notation is used to represent MDF in units of per mil (%o) as defined by the
following equation (Blum and Bergquist, 2007):

FHg (%o) = [(*Hg/**®Hg)sample/ *HG/*®HG)nisT3133 —1] % 1000 (1)
where x = 199, 200, 201, and 202. MIF is reported as the deviation of a measured delta value

from the theoretically predicted MDF value according to the equation:
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AHg (%0) = *Hg — B x62°2Hg )
where the mass-dependent scaling factor g is 0.252, 0.5024, and 0.752 for 1*Hg, 2®°Hg and

201Hg, respectively (Blum and Bergquist, 2007).

1.4 Backward trajectory analysis

The backward HYSPLIT trajectories of air masses at a height of 500 m above ground level
and arriving at the sampling site (at 39.9725 N 116.3683 E) were simulated. Because the
average boundary layer heights was reported about 500 m in Beijing (Xiang et al., 2019), so the
arrival height of 500 m used for backward HYSPLIT trajectories of air masses could be
acceptable in this study. In fact, different arrival heights (200, 500, 1000 m AGL) of backward
trajectories were tested and results indicated that the transport pathways were not very sensitive
to the selected heights within the studied area. Backward trajectories for each sample, ending
at 1100 UTC (equal to local time 7:00 p.m.) for daytime sample and ending at 2300 UTC (equal
to local time 7:00 a.m.) for nighttime sample, were calculated every 1 hrs using the Internet-
Based HYSPLIT Trajectory Model and gridded meteorological data (Global Data Assimilation
System, GDAS1) from the U.S. National Oceanic and Atmospheric Administration (NOAA)
and were shown below (Fig. S1). The obtained average directions of arriving air masses for
each sample were summarized in Table S1. The frequencies of backward trajectories were also
calculated for all the samples taken during Sept. 15" to Oct. 16" 2015 using the Internet-Based
HYSPLIT Trajectory Model and the archived GDASOp5, with an interval of 3 hrs, each
trajectory total run time 72 hrs and a 0.5 x 0.5 degree trajectory frequency grid resolution. The
results of such simulation showed the dominating air mass arriving from southwest of the

sampling site (see Fig. 1).
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1.5 GOM calculation
We used an inverse approach and a GOM partitioning model to compute hypothetic GOM

levels corresponding to each of our PBM observations at ambient temperature. We used the
GOM gas-aerosol partitioning model proposed by Amos et al. (2012), which has the following
equation: logio(K™) = (10#1) — (2500%300)/T, where K = (PBM/PM2.5)/GOM with PBM and
GOM in common volumetric units (pg m~3), PMzs in g m~3, and T in K. We used the measured
PM2s-Hg as PBM and assumed that the PM.5-Hg measured for each sample is 100% in divalent
and active mercury forms. The calculated GOM concentrations are presented in the following
Table S4. In summary, the calculated GOM concentrations range from 1.5 to 31 pg m3, with
average values of 1145 pg m™2 during the daytime and 1347 pg m2 during the nighttime.
Overall, the calculated GOM exhibit insignificant (p = 0195, paired samples t-test) diel
variation of GOM concentration, i.e., there would be little or no difference of GOM between
day- and night-time. Close inspection of the data (Table S4) showed that half of the paired day-

night samples have higher calculated GOM concentrations during the nighttime than in daytime.
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135  Table S1. List of 61 PM2s samples and their associated weather data.

Name Sampling Start End  Directions of Weather Sunshine SH O3 T RH MWS WS

date time time arriving air mass duration (hrs)  (MJ/m? (ppbv) (€) (%) (m/s) (m/s)
Sept-15-N  Sept-15-2015  19:02 7:02 S-SW Cloudy 73 198 68 3.9 2
Sept-16-D  Sept-16-2015 8:25 1855 SW Sunny 8 6.40 677 241 52 39 2
Sept-16-N  Sept-16-2015 19:02 7:02 SW Cloudy 56 211 70 3.9 2
Sept-17-D  Sept-17-2015 8:13  18:43 SW Cloudy 4 3.02 723 248 56 4.0 2
Sept-17-N  Sept-17-2015 19:03 7:33 SW-NW Cloudy+Rain 191 226 74 40 2
Sept-18-D  Sept-18-2015 8:19 18149 N Sunny 9 13.24 432 273 39 31 2
Sept-18-N  Sept-18-2015 18:57 7:27 N-NE Clear 11 217 54 31 2
Sept-19-D  Sept-19-2015 8:07 18:37 NE-E Sunny 11 17.20 415 261 33 36 1
Sept-19-N  Sept-19-2015 18148 7:18 S Clear 48 217 60 3.6 1
Sept-20-D  Sept-20-2015 8:04 18:34 SW Cloudy 7 4.45 344 245 55 43 2
Sept-20-N  Sept-20-2015 18142 7:12 SW Cloudy 57 219 62 43 2
Sept-21-D  Sept-21-2015 8:17 1847 SW Sunny 9 6.04 413 252 49 41 2
Sept-21-N  Sept-21-2015 18:55 7:25 S Cloudy 186 226 62 4.1 2
Sept-22-D  Sept-22-2015 8:18 18:18 S-SW Overcast+Rain 0 0.43 314 229 70 54 2
Sept-22-N  Sept-22-2015 18:28 6:58 W-NW Cloudy 63 183 86 54 2
Sept-23-D  Sept-23-2015  8:13  18:13 S-NW Sunny 9 11.20 361 239 54 27 2
Sept-23-N  Sept-23-2015 18:13 6:56 S-SW Cloudy 33 216 71 27 2
Sept-24-D  Sept-24-2015 8:07 18:07 S Cloudy 2 0.73 265 230 72 38 2
Sept-24-N  Sept-24-2015  18:15 6:45 SE-W Cloudy+Rain 194 177 87 38 2
Sept-25-D  Sept-25-2015 8:28 18:28 NW Sunny 11 18.43 286 244 19 48 2
Sept-25-N  Sept-25-2015 19:03 7:33 SW-NW Clear 12 173 44 48 2
Sept-26-D  Sept-26-2015 8:06 18:.06 SW Sunny 10 13.90 36.1 237 37 59 2
Sept-26-N  Sept-26-2015 18:12 6:42 SW-W Clear 6.2 205 59 59 2
Sept-27-D  Sept-27-2015 8:21 18:21 N-NE Sunny 10 12.56 419 238 42 33 2
Sept-27-N  Sept-27-2015  18:38 7:08 N-E Cloudy 10.2 - - 33 2
Sept-28-D  Sept-28-2015 8:39 18:39 E Overcast+Rain 0 - 141 181 82 4.0 2
Sept-28-N  Sept-28-2015 18:47 7:17 E Overcast+Rain 10 174 81 40 2
Sept-29-D  Sept-29-2015 8:03 18:03 E-SE Overcast+Rain 0 - 6.7 157 83 30 2
Sept-29-N  Sept-29-2015 18:33 7:03 SE Overcast+Rain 09 147 92 30 2
Sept-30-D  Sept-30-2015 8:14 18:14 SW Cloudy+Rain 3 3.70 194 181 68 3.2 2
Sept-30-N  Sept-30-2015  18:55 7:25 SW-NW Cloudy+Rain 139 155 67 32 2
Oct-1-D Oct-1-2015 7:26 18:31 NW Sunny 11 17.68 292 194 27 74 3
Oct-1-N Oct-1-2015 18:41 7:11 NW Clear 17 158 51 74 3
Oct-2-D Oct-2-2015 8:50 18:50 NW Sunny 11 16.00 376 243 27 438 2
Oct-2-N Oct-2-2015 18:58 7:28 NW Clear 32 184 49 48 2
Oct-3-D Oct-3-2015 8:.05 18:05 N-S Sunny 10 14.35 291 225 35 46 2
Oct-3-N Oct-3-2015 18:30 7:00 SW Clear 21 177 66 46 2
Oct-4-D Oct-4-2015 8:20 18220 SW Sunny 9 6.40 321 215 52 27 1
Oct-4-N Oct-4-2015 18:44 T7:14 SW Clear 14 179 74 27 1
Oct-5-D Oct-5-2015 8:03 18:03 SW Haze 6 3.89 516 218 59 3.0 1
Oct-5-N Oct-5-2015 19:04 7:34 SW Haze 28 183 83 30 1
Oct-6-D Oct-6-2015 8:24 18:24 SW-W Haze 5 3.03 714 230 60 27 1
Oct-6-N Oct-6-2015 19:25 7:25 SW Haze 34 198 81 27 1
Oct-7-D Oct-7-2015 7:55 16:55 SW-NW Haze 2 1.66 316 226 68 34 2
Oct-7-N Oct-7-2015 18:00 6:00 NW Clear 189 191 24 34 2
Oct-8-D Oct-8-2015 8:07 18:07 NW Sunny 11 16.11 249 178 15 7.1 3
Oct-8-N Oct-8-2015 18:43 6:43 NW Clear 26 143 31 71 3
Oct-9-D Oct-9-2015 7:43  17:13 NW Sunny 11 12.81 181 187 20 83 4
Oct-9-N Oct-9-2015 17:53 5:23 NW-N Cloudy 179 125 30 83 4
Oct-10-D  Oct-10-2015  8:10 18:10 NW-N Sunny 10 12.75 238 144 24 77 4
Oct-10-N  Oct-10-2015  18:38 7:08 N Cloudy 233 153 27 77 4
Oct-11-D  Oct-11-2015  8:35 18:00 N Sunny 10 12.63 304 201 26 7.1 3
Oct-11-N  Oct-11-2015  18:08 6:38 N Cloudy 58 166 27 71 3
Oct-12-D  Oct-12-2015  7:49 17:31 NW Sunny 11 14.67 274 225 20 59 1
Oct-12-N  Oct-12-2015 17:40 6:10 NW Cloudy 27 178 34 59 1
Oct-13-D  Oct-13-2015  8:26 17:48 NW-W Sunny 11 13.84 224 237 22 37 1
Oct-13-N  Oct-13-2015  17:53 6:23 SW-SE Cloudy 13 172 50 37 1
Oct-14-D  Oct-14-2015 8:17 17:47 S-E Cloudy 4 2.99 124 201 45 35 2
Oct-14-N  Oct-14-2015  17:53 6:23 SW-NW Cloudy 11 163 64 35 2
Oct-15-D  Oct-15-2015  8:28 17:33 W-NW Sunny 9 8.31 319 225 38 31 2
Oct-15-N  Oct-15-2015  17:39 6:09 W Cloudy 33 197 55 31 2

SH is the daily solar radiation on a horizontal surface, T is 12-hour averaged temperature, RH is 12-hour averaged
relative humidity, MWS is the daily (24-hour) maximum wind speed, and WS is the daily average wind speed.
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Table S2. Contents of PM2s, Hg in PM2s (PM25s-Hg) and Hg isotopic composition of PMas-

140  Hg.
PM Hg Con. 52021 ALY AZ0H AP

Name (0 /;g) (‘ig 0 (%0)9 25D (%0)9 2SD (%o)g 2SD (%D)g 2SD
Sept-15-N 85 052 -0.89 0.14 0.05 0.06 013 0.04 -0.08 0.07
Sept-16-D 71 041 -0.61 0.14 0.30 0.06 0.06 0.04 0.05 0.07
Sept-16-N 88 0.44 -0.53 0.14 -0.05 0.06 0.06 0.04 -0.11 0.07
Sept-17-D 76 038 -0.47 0.14 021 0.06 0.01 0.04 0.08 0.07
Sept-17-N 94 047 -0.27 0.14 -0.08 0.06 0.03 0.04 -0.15 0.07
Sept-18-D 32 017 0.72 0.14 0.90 0.06 0.08 0.04 0.64 0.07
Sept-18-N 43 031 -1.29 0.14 0.04 0.06 -0.02 0.04 -0.12 0.09
Sept-19-D 13 0.09

Sept-19-N 52 0.29 -0.98 0.14 0.09 0.06 0.02 0.04 -0.06 0.07
Sept-20-D 63 0.61 -0.48 0.14 0.16 0.06 012 0.04 0.02 0.07
Sept-20-N 63 0.89 -0.59 0.14 0.01 0.06 0.04 0.04 0.06 0.07
Sept-21-D 61 048 -0.34 0.14 050 0.06 0.05 0.04 0.34 0.07
Sept-21-N 83 0.62 -0.69 014 0.10 0.06 0.06 0.04 0.07 007
Sept-22-D 95 053 -0.40 0.14 0.28 0.06 0.03 0.04 0.18 0.07
Sept-22-N 23 031 -0.83 0.14 -0.06 0.06 -0.01 0.04 -0.09 0.07
Sept-23-D 19 0.15

Sept-23-N 39 054 -0.87 0.14 0.17 0.06 0.03 0.04 0.09 0.07
Sept-24-D 84 038 -0.25 0.14 0.02 0.06 011 0.04 0.03 0.07
Sept-24-N 47 0.20 -0.47 0.14 0.05 0.06 0.06 0.04 011 007
Sept-25-D 9 038 -0.49 0.14 021 0.06 0.18 0.04 021 0.07
Sept-25-N 33 0.14 -0.57 0.14 0.42 0.06 0.08 0.04 027 0.07
Sept-26-D 24 0.20 -0.37 0.14 1.04 0.06 0.10 0.04 0.71 0.07
Sept-26-N 51 0.44 -0.64 0.18 0.30 0.06 0.09 0.04 017 0.07
Sept-27-D 31 0.39 -0.30 0.14 0.76 0.06 012 0.04 0.61 0.07
Sept-27-N 46 0.78 -0.62 0.14 015 0.06 007 0.04 0.08 007
Sept-28-D 34 032 -0.38 0.14 -0.48 0.06 0.02 0.04 -0.52 0.07
Sept-28-N 34 034 -0.32 0.14 -0.46 0.06 0.01 0.04 -0.45 0.07
Sept-29-D 52 0.48 0.29 014 0.06 0.06 0.20 0.04 0.26 0.09
Sept-29-N 13 0.36 -0.82 0.14 -0.04 0.06 0.02 0.04 -0.03 0.07
Sept-30-D 14 0.16 -0.23 0.14 -0.13 0.06 0.16 0.04 -0.14 0.07
Sept-30-N 22 0.64 -0.26 014 -0.04 0.06 0.08 0.04 -0.05 007
Oct-1-D 7 012

Oct-1-N 19 067 -0.91 0.14 011 0.06 011 0.04 0.09 0.07
oct-2-D 18 0.20 -0.54 0.14 0.29 0.06 0.14 0.04 0.26 0.07
oct-2-N 31 0.59 -1.49 014 013 0.06 -0.02 0.04 0.18 0.07
Oct-3-D 19 026 021 0.14 0.86 0.06 021 0.04 0.59 0.07
Oct-3-N 39 0.59 -0.95 014 018 0.06 0.07 0.04 0.20 0.07
oct-4-D 88 0.36 -0.80 014 027 0.06 0.02 0.04 0.09 007
Oct-4-N 119 038 -0.97 0.14 -0.11 0.06 0.02 0.04 -0.16 0.07
Oct-5-D 114 037 -0.32 014 -0.53 0.06 0.09 0.04 -0.64 007
Oct-5-N 138 053 -0.69 014 -051 0.06 0.06 0.04 -0.54 0.07
Oct-6-D 156 0.39 -0.09 0.14 -0.40 0.06 0.08 0.04 -0.57 0.07
Oct-6-N 158 0.44 0.16 014 -0.15 0.06 0.10 0.04 -0.12 0.07
oct-7-D 138 047 0.20 014 0.69 0.06 0.08 0.04 0.42 0.07
Oct-7-N 128 046 052 0.14 055 0.06 0.14 0.04 0.39 0.07
Oct-8-D 4 0.30 -0.22 014 032 0.06 0.19 0.04 0.20 0.07
Oct-8-N 16 0.24 055 014 -0.07 0.06 0.09 0.04 001 007
Oct-9-D 24 043 -0.47 0.14 0.04 0.06 0.07 0.04 012 0.07
Oct-9-N 17 0.08

Oct-10-D 14 0.19 -0.82 014 033 0.06 0.08 0.04 055 007
Oct-10-N 8 026 -0.61 0.14 0.32 0.06 011 0.04 0.28 0.07
Oct-11-D 12 0.10

Oct-11-N 15 0.38 -0.42 0.14 0.17 0.06 0.14 0.04 0.20 0.07
Oct-12-D 10 027 -0.79 0.14 0.28 0.06 012 0.04 027 0.07
Oct-12-N 26 1.22 -0.90 0.14 -0.03 0.06 0.05 0.04 -0.03 0.07
Oct-13-D 19 043 -0.70 014 023 0.06 001 0.04 0.16 0.07
Oct-13-N 60 0.89 -0.80 0.14 -0.01 0.06 0.06 0.04 -0.06 0.07
Oct-14-D 50 037 -0.78 0.14 0.01 0.06 -0.01 0.04 0.00 0.07
Oct-14-N 82 0.49 121 0.14 -0.20 0.06 -0.02 0.04 -0.18 0.07
Oct-15-D 50 0.34 -0.60 0.14 057 0.06 0.08 0.04 052 0.07
Oct-15-N 95 033 -0.37 0.14 021 0.06 0.07 0.04 0.33 0.07
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Table S3. The below results of Paired Samples T-Test and Independent Samples T-Test were
obtained using the IBM SPSS Statistics Version 22. The paired samples were consecutive day

and night PM2 s samples, for example, Sept-16-D and Sept-16-N were paired samples.

Paired Samples Test

Paired Differences
Day - Night 95% Confidence Interval of the Difference t df Sig. (2-tailed)
Mean Std. Deviation | Std. Error Mean
Lower Upper
PM2s -2.06667 78.67959 14.36486 -31.44611 27.31278 -0.144 29 0.887
Hg Con. -0.15263 0.27183 0.04963 -0.25414 -0.05113 -3.075 29 0.005
5202Hg 0.16960 0.41413 0.08283 -0.00134 0.34054 2.048 24 0.052
AM¥Hg 0.24400 0.28384 0.05677 0.12684 0.36116 4.298 24 0.000
A¥0Hg 0.04120 0.06412 0.01282 0.01473 0.06767 3.213 24 0.004
145
Independent Samples Test
95% Confidence Interval of the Difference
Day vs Night | Mean Difference | Std. Error Difference t df Sig. (2-tailed)
Lower Upper
PM_s -2.57742 22.46315 -47.52607 4237123 -0.115 59 0.909
Hg Con. -0.15408 0.04966 -0.25393 -0.05423 -3.103 | 47.858 0.003
8%%2Hg 0.20549 0.10385 -0.00272 0.41370 1.979 54 0.053
AY¥Hg 0.21982 0.08777 0.04209 0.39755 2.505 | 37.666 0.017
A?Hg 0.03464 0.01437 0.00582 0.06346 2.410 54 0.019
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Table S4. Calculated GOM concentrations of day and night samples. The value of GOM

concentrations higher at night than the consecutively days are in bold text.

Daytime Ave. T  HgCon. K GOM Nighttime Ave. T  HgCon. K GOM
samples (®) (lg") mpgt pgm= | |samples (®) (lg")  mpgt pgm
Sept-15-N 19.8 0.52 0.035 15
Sept-16-D 24.1 0.41 0.026 16 Sept-16-N 21.1 0.44 0.032 14
Sept-17-D 24.8 0.38 0.025 15 Sept-17-N 22.6 0.47 0.029 16
Sept-18-D 27.3 0.17 0.021 8.0 Sept-18-N 21.7 0.31 0.030 10
Sept-19-D 26.1 0.09 0.023 3.9 Sept-19-N 21.7 0.29 0.030 10
Sept-20-D 245 0.61 0.025 24 Sept-20-N 21.9 0.89 0.030 30
Sept-21-D 252 0.48 0.024 20 Sept-21-N 22.6 0.62 0.029 22
Sept-22-D 22.9 0.53 0.028 19 Sept-22-N 18.3 0.31 0.038 8.1
Sept-23-D 239 0.15 0.026 5.7 Sept-23-N 216 0.54 0.031 18
Sept-24-D 23 0.38 0.028 14 Sept-24-N 17.7 0.2 0.040 5.0
Sept-25-D 24.4 0.38 0.025 15 Sept-25-N 17.3 0.14 0.041 3.4
Sept-26-D 23.7 0.2 0.027 75 Sept-26-N 20.5 0.44 0.033 13
Sept-27-D 23.8 0.39 0.026 15 Sept-27-N - 0.78
Sept-28-D 18.1 0.32 0.039 8 Sept-28-N 17.4 0.34 0.041 8.4
Sept-29-D 15.7 0.48 0.046 11 Sept-29-N 14.7 0.36 0.049 7.4
Sept-30-D 18.1 0.16 0.039 41 Sept-30-N 15.5 0.64 0.046 14
Oct-1-D 194 0.12 0.035 3.4 Oct-1-N 15.8 0.67 0.045 15
Oct-2-D 24.3 0.2 0.026 7.8 Oct-2-N 18.4 0.59 0.038 16
Oct-3-D 225 0.26 0.029 9.0 Oct-3-N 17.7 0.59 0.040 15
Oct-4-D 215 0.36 0.031 12 Oct-4-N 17.9 0.38 0.039 10
Oct-5-D 21.8 0.37 0.030 12 Oct-5-N 18.3 0.53 0.038 14
Oct-6-D 23 0.39 0.028 14 Oct-6-N 19.8 0.44 0.035 13
Oct-7-D 22.6 0.47 0.029 16 Oct-7-N 19.1 0.46 0.036 13
Oct-8-D 17.8 0.3 0.040 7.6 Oct-8-N 14.3 0.24 0.050 4.8
Oct-9-D 18.7 0.43 0.037 12 Oct-9-N 125 0.08 0.057 1.4
Oct-10-D 14.4 0.19 0.050 3.8 Oct-10-N 15.3 0.26 0.047 55
Oct-11-D 20.1 0.1 0.034 3.0 Oct-11-N 16.6 0.38 0.043 8.9
Oct-12-D 22.5 0.27 0.029 9.4 Oct-12-N 17.8 1.22 0.040 31
Oct-13-D 23.7 0.43 0.027 16 Oct-13-N 17.2 0.89 0.041 22
Oct-14-D 20.1 0.37 0.034 11 Oct-14-N 16.3 0.49 0.044 11
Oct-15-D 225 0.34 0.029 12 Oct-15-N 19.7 0.33 0.035 9.5

150
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Figure S1. NOAA-HYSPLIT model shown back trajectories for 30 day-night PM.s sample
pairs collected during Sep. 16" to Oct. 15" 2015 from urban center of Beijing, China. Arriving
air masses of 500 m above ground level (AGL) were calculated on website of
http://ready.arl.noaa.gov/hypub-bin/trajtype.pl?runtype=archive.
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Figure S2. A™Hg (%o) versus the content of Hg in PM2s (g g) for different subsets of PMas

samples: a) all data, b) North-West (N-W), c) South-East (S-E) and d) All sunny days (Sun),

with Spearman Correlation Coefficient (R) and 1-tailed significant (p).

daytime samples, while blue circles are for night samples.
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Figure S3. AYHg (%o) versus 82°?Hg (%o) for different subsets of PM2.s samples: a) all data, b)
North-West (N-W), c) South-East (S-E) and d) All sunny days (Sun), with Spearman
Correlation Coefficient (R) and 1-tailed significant (p). The red circles are for daytime

samples, while the blue circles are for night samples.
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Figure S4. A Hg values of daytime PM2s samples versus sunshine duration (hr).
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Figure S5. A®Hg values of daytime PM2.s samples versus atmospheric ozone content (ppbv).
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Figure S6. A™Hg (%o) versus A?Hg (%o) for different subsets of PM2s samples: a) all data,

b) North-West (N-W), ¢) South-East (S-E) and d) All sunny days (Sun).

for daytime samples, while the blue circles are for night samples.

The red circles are

Positive correlations

between A%®Hg and A?®Hg can be seem in each subsets, with Spearman Correlation

Coefficient (R) and 1-tailed significant (p).
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Figure S7. A?Hg (%o) versus 82°?Hg (%o) for different subsets of PM2.s samples: a) all data, b)
North-West (N-W), ¢) South-East (S-E) and d) All sunny days (Sun). The red circles are for
daytime samples, while the blue circles are for night samples. Positive correlations between

A*Hg and §2%2Hg can be seem in each subsets with Spearman Correlation Coefficient (R) and
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1-tailed significant (p).
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