Supplementary Table S1. Experimental conditions, limits of detection (LOD) and sample blanks (SB) of the analytes of interest with the technique used for their
determination after direct digestion.

SE-ICP-MS ICP-OES
. LOD SB LOD SB

Isotope Resolution (ng/l)  (ug/L) A (nm) (ug/l)  (ug/l)
Al 27 LR-MR 400 0.63 Ca 31793 31 260
As 75 MR 42  <LOD K 769.90 1.5 8.8
Ba 135-137-138 ~ LR-MR 300 62 Mg 28521 12 <LOD
Cd 111-112-114 LR 23 <LOD Na 589.59 11 210
Co 59 LR-MR 1.9 <LOD
Cr 53 MR 10 <LOD
Cu 63-65 LR-MR 11 <LOD
Fe 56-57 MR 400 3.2
Mn 55 LR-MR 8.6 0.04
Ni 60-61-62 LR-MR 45 0.5
Pb  206-207-208  LR-MR 40 0.23
Sb 121-123 MR 23 <LOD
Ti 46-47-48 LR-MR 750  <LOD
\Y% 51 LR-MR 58  <LOD
Zn 66-68 LR-MR 190 4.5

LR = low resolution; MR = medium resolution



Supplementary Table S2. Experimental conditions, limits of detection (LOD) and sample blanks (SB) of the analytes of interest with the technique used for their

determination in fraction I and fraction II.

Fraction I Fraction 11 Fraction 1
SF-ICP-MS SF-ICP-MS ICP-OES
Isotope Resolution (i;)/]z) (p?g]/sL) Isotope Resolution (1;1;)/]2) (”S(;L) A(mm) LOD (pg/L) SB (pg/L)
Al 27 LR-MR 250 8.2 Al 27 LR-MR 400 40 Ca 31793 8.5 60
As 75 MR 3.4 0.02 As 75 MR 42 <LOD K 769.90 45 17
Ba  135-137-138 LR-MR 120 0.2 Ba 135-137-138 LR-MR 300 1.5 Mg  285.21 3.0 8.7
Cd 111-112-114 LR 12 <LOD Cd 111-112-114 LR 2.3 0.03 Na 589.59 3.3 126
Co 59 LR-MR 8 <LOD Co 59 LR-MR 1.9 0.02 Zn  213.86 0.7 9.4
Cr 53 MR 30 0.08 Cr 53 MR 10 0.05
Cu 63-65 LR-MR 42 0.21 Cu 63-65 LR-MR 11 0.35
Fe 56-57 MR 430 2.3 Fe 56-57 MR 400 34 Fraction II
Mn 55 LR-MR 45 0.13 Mn 55 LR-MR 8.6 0.7 ICP-OES
Ni 60-61-62 LR-MR 83 1.3 Ni 60-61-62 LR-MR 45 0.5 A(nm) LOD (pg/L) SB (ug/L)
Pb  206-207-208 LR-MR 24 0.62 Pb  206-207-208 LR-MR 40 0.35 Ca 31793 3.1 168
Sb 121-123 MR 23 0.13 Sb 121-123 MR 23 <LOD K 769.90 1.5 15
Ti 46-47-48 LR-MR 50 0.20 Ti 46-47-48 LR-MR 750 1.2 Mg  285.21 1.2 12
A% 51 LR-MR 10 <LOD \Y% 51 LR-MR 58 <LOD Na  589.59 11 80
Zn 66-68 LR-MR 160 9.4 Zn 66-68 LR-MR 190 5.2 Zn  213.86 1.0 5.2

LR = low resolution; MR = medium resolution



Supplementary Table S3. Major element concentrations in Arctic PM1o samples collected in 2015. All the values are expressed in ng/m?®.

Sampling

Sampling

start date Al Ca Fe K Mg Na start date Al Ca Fe K Mg Na
28t February 6.96+0.05 26.6+0.6 58+0.1 19.0+05 706+0.6 478+5 24t June 208+0.02 109+02 255+0.04 450+0.09 10.3+0.2 74+1
4t March 036+0.01 696+0.02 0.67+0.02 578+0.09 21.8+0.1 168+1 28t June 2.08+0.08 129+04 2174006 6.0+0.2 189+03 144+1
8t March 1.77+0.05 285%0.7 24=+0.1 211+0.1 79+1 599+9 2nd July 0.64+0.02 139+x02 1.02+0.03 8.72+0.08 26+1 208 +2
12th March 53+0.2 383+09 8.06+0.09 33 +1 109 =2 858 +27 6™ July 356+0.04 134+02 383+006 51+02 124+0.1 88.8+0.8
16t March 77+02 398+09 561006 274+0.8 90 +2 573+9 10t July 27.1+03 17.0+0.2 7.6+0.1 19.8+01 11.0+03 63.8+0.5
20t March 82+0.1 9.5+0.3 57+0.1 51+0.1 127+01 71.0+0.8 14 July 428+0.09 937+0.04 221+0.06 <198 4.16+0.04 24.6+0.3
24t March 45+0.1 13.7+03 394+0.05 122+02 403+02 342+4 18t July 1.19+0.01 53+0.1 0.63+0.01 294+0.02 231+0.04 31.5+0.5
28t March 33+0.1 188+0.7 29+0.1 123+01 46.7+09 325+4 22nd July 1.27+0.02 1233+0.08 1.63+0.03 583+0.01 20.0+01 171+3
1st April 308+04 286+£09 195+01 185+05 42 +1 238+3 26" July 1.15+0.02 10.01+0.07 1.98+0.03 44+01 143+03 104=+1
5t April 28.1+0.8 49706 223+01 19.1+0.1 413+06 220+3 30t July 7.45+0.05 9.7+0.1 516£0.09 3.94+0.07 5.06+0.09 273+0.1
9th April 546+0.09 81+£0.1 53+0.1 6.0+0.2 9.3+0.3 61+1 3rd August 555+0.08 15.8+0.2 44+01 108+0.1 233+03 171%1
13t April 9.1+02 272+04 8.0+0.1 21.0+0.1 66 +2 5001 7t August 1.38 +0.01 6.1+0.3 1.13+0.02 2.89+0.07 491+0.05 41.8+0.3
17t April 25+01 385+006 1.8+0.1 271+002 80+01 59.8+0.2 11* August 3.0+0.1 10.5+03 2.18+0.08 3.56+0.03 871+0.09 55+1
21st April 3.3+0.1 6.1+0.1 250+0.08 3701 128+03 84.6+0.1 15t August 2.04+0.05 105+01 201+0.04 74+01 219+05 187+2
25t April 446 +0.07 11.57+0.08 3.22+0.05 4.08+0.07 11.7+0.1 75z%1 19t August 0.95+0.01 103+03 155+0.03 6.7+01 226+04 195x1
29t April 6.63+0.06 16.7+02 497+0.08 49=0.1 109+0.1 61+1 23t August 1.09+0.05 5.21+0.08 1.18+0.04 299+0.05 55+0.1 47+ 1
3 May 459+0.07 150+02 347+005 54+02 179+02 125%1 27t August 090+0.01 3.64+0.07 0.78+0.01 244+0.08 34+01 323+03
7t May 93+0.1 14.69+006 5.0+01 585+0.06 163+0.1 112+1 31st August 1.06 +0.03 8.0+0.1 099+0.03 239+0.03 9.04+0.09 631
11% May 1.86+0.07 8.6+01 143+0.06 292:0.05 7.0+0.1 45207 4th September 0.95+0.02 101+02 1.14+0.02 4501 145+02 112=x1
15t May 1.02+0.02 7.01+0.08 091+0.01 2.66+0.03 945+005 71.5+0.5 8™ September 9.8+0.1 28.0+0.5 75+01 141+02 504+04 370+3
19t May 3.62+0.06 174+01 280+005 108+01 36.0+0.1 270+3 12th September 2.39+0.04 141+0.1 242+0.05 9.5x0.1 278+04 233+1
23 May 442+0.05 173+0.6 332+0.04 880+0.08 293+02 213+3 16t September  18.9+0.5 69+2 169+04 528+03 162 +3 1242 +1
27t May 69102 1257+0.06 457+0.07 581+0.07 155+02 118%2 20t September  5.96+0.04 143+02 475006 74+02 19.1+06 141+1
31st May 72+02 105+02 7.6+04 57+01 11.9+02 74l 24t September  0.59+0.01 7.04+0.06 0.33+0.01 256+0.02 104+01 759104
4th JTune 2.04+0.04 14.68+0.07 2.34+0.05 9.1+02 31.8+0.7 243x1 28t September  4.5+0.1 406+09 4.03+0.09 283x0.1 95+ 1 838 +7
8th June 8.6+0.1 20.5+0.3 71+0.1 78+02 21.8+08 139=+1 2nd October 11.6+0.2 199+0.8 9.3+0.2 71+0.3 151+04 73.8+08
12t June 20.6 +0.1 55+2 184+05 144+02 405+08 184+4 6% October 1.54+0.08 26.0+09 157+0.06 202+04 73906 619+1
16% June 49+0.1 125+01 228+0.05 74+0.1 245+03 1892 14t October 7.7+0.2 19.5+0.5 75+0.1 120+04 375+04 3066
20t June 0.88+001 139+03 145+0.02 4.27+0.08 122+03 83 +1 18t October 205+0.06 9.34+003 193+003 4.6+0.1 140+01 107+2




Supplementary Table S4. Minor and trace element concentrations in Arctic PMio samples collected in 2015. All the values are expressed in pg/m?®.

Sampling ) )

As Ba Cd Co Cr Cu Mn Ni Pb Sb Ti A% Zn
start date
28t February 331 74+3 55+04 720 +0.07 284+9 92+3 214+4 170 +10 146 + 4 12.7 0.7 220+10 273 +0.8 310+ 10
4t March 84+02 131+08 096+0.01 0.70+0.03 19.2+0.7 11+1 19203 25+1 385+09 261+004 292zx07 35+0.1 35+2
8th March 42+1 291 4103 1.6+0.1 76 +4 35+1 56+1 371 90 £2 12.7+0.2 650 £ 20 144+0.7 350 +20
12th March 149+7 812 27+1 57+0.2 84+2 113+2 240+10 59+3 500 £ 20 29.3+0.9 298 £9 326+0.3 1,040 + 30
16t March 75+4 118 +3 12.6 £0.5 6.5+0.2 35+1 90 £2 208 +5 52+3 342+5 245+04 365 +7 27403 790 £10
20t March 47.0+0.6 124 +4 8.3+0.2 4.8+0.2 51+1 40+1 184 +4 36+1 268 £5 199+0.4 370+ 10 27.1+0.8 351+8
24t March 31+2 92+2 54+0.2 33+0.1 32+2 522 140+9 48+1 202+6 19.1+0.3 300+10 320+05 330+10
28th March 22.0+0.6 62+2 326+0.09 1.97+0.08 221 301 103 +3 18+1 100 +2 13.3+0.2 175+3 20+1 160 +5
1st April 73+7 336+6 10.7+0.6 12.8+0.8 85+2 103 +3 627 +9 69+5 320+6 241+0.8 1,250 +10 75+2 600 + 20
5t April 369+ 11 323+6 45+1 17+1 134+7 280+ 10 87020 133+5 1,160 + 20 56 +1 1,190+ 10 127 +3 2,600 =100
9th April 84+4 77 +3 13.7+0.4 42+0.1 103 +4 121+3 165+2 66 + 4 485+ 4 314+05 256 £ 7 36.6 0.5 690 + 30
13t April 211 96 +3 2.7+0.2 9.8+0.2 92+3 49+1 1,270 £ 50 149+ 4 87 +2 125+0.3 410+ 10 28+1 190+ 6
17t April 139+0.3 28+1 21+0.1 0.84+0.02 20.7+09 79+04 53+2 24+1 56+1 9.2+0.3 102+ 6 71+£0.3 105+4
21st April 13.5+0.7 46+1 23+0.1 1.6+0.1 11.0+0.6 16.0+0.8 69+1 13.2+09 43+1 9.8+0.2 195+5 8.0£0.5 101+4
25t April 11.9+0.6 49+1 2.14 £ 0.08 20x0.1 21.6+0.7 13.9+04 86.9+0.5 22+1 53.1+0.5 6.2+0.1 192+3 10.6 +0.5 85+3
29t April 14.7+0.3 71+3 2.1+0.2 2.7+0.2 17 +1 17 +1 143 +3 18.6 +0.7 59+2 6.4+0.2 230+10 209+0.7 127 + 8
3 May 11.9+0.6 53+1 1.69 +0.08 1.5+0.1 17.1+0.3 15.8+0.9 116 +5 174 +0.7 43+1 6.3+0.2 213 +4 141+0.1 132+4
7t May 10.7+0.8 64+2 156 +0.07 3.26+0.01 39+1 17.4+0.9 155+ 1 38+3 37x1 341+0.1 3807 18.5+0.7 113+ 4
11* May 4.7+0.2 32+2 1.14+0.06 0.89+0.05 130+0.06 3.8+0.3 53+2 6.2+0.2 254+0.8 3.3+0.2 80 +2 5.7+0.2 37+2
15t May 37+04 142+05 0.60+0.01 050+0.02 7.6+0.2 249+ 4 265+0.5 77+03 10.2+0.2 26+0.1 69.0+0.8 2.39+0.09 46 +2
19t May 109 +0.6 41+1 1.54+007 151+0.06 19.7+04 9.6+0.6 83+2 17 +1 401 53+0.2 167 +7 123+0.4 89+3
23 May 15.7+0.4 62+2 2.41+0.02 2.1+0.1 39+2 122+0.3 124 +4 24+2 51.3+0.6 8.7+03 2336 11.5+04 149+ 8
27t May 11.3+0.9 67 +4 206+0.05 27=x02 6.8+0.4 9.1+0.3 139+5 22+1 40 +2 6.01 £0.07 333+6 15.0+0.6 117 +5
31st May 85+0.6 105 +3 0.94+0.08 61+02 172+ 8 18.9+0.9 360 +20 95+5 252+0.5 4.0+0.2 330+10 16.2+0.6 61+6
4t June 3.6+0.2 36+2 <0.37 1.2+0.1 n.a. 40+3 113+1 10.7 +0.7 8.6+0.3 n.a. 107 + 6 34+0.2 19+1
8th June 75+0.4 102 +4 1.08 +0.05 4.7+0.2 121+0.7 9.1+0.6 251+6 19+1 165+03  2.34+0.05 393+6 20.3+0.5 501
12t June 10.1+0.5 2377 0.380+0.005 9.2+0.5 33+1 432 530 £20 46+ 3 23.0+0.5 2.8+0.2 790 +20 36.8+0.9 51+2
16 June 59+0.2 32£2 1.00+0.06 2.17+0.07 29+2 46+ 3 952 481 18+1 3.15+0.05 203 £2 122+0.3 372

20t June 10.1+£0.7 24 +1 0.56+0.03 1.02+0.07 13.6+0.6 122 £2 44 +1 85+ 4 299+05 35+0.1 <79 55+04 440 + 20




continued

Sampling ) )

As Ba Cd Co Cr Cu Mn Ni Pb Sb Ti A% Zn
start date
24" June 498+0.08 32+1 039+001 19+0.2 412 19.2+£0.6 93+3 29+1 129+04  2.89+0.09 66 +2 17+1 70+4
28th June 4.8+0.3 29+1 047+0.02 1.24+x0.07 55%2 65+2 491 13.6 0.7 10703  3.05+0.09 102+1 6.8+0.4 67 +4
2nd July 3.73+0.06 126+03 058+0.04 0.80+0.03 157x0.7 25+0.2 272+0.1 139+04 4.63+x0.06 226x0.06 53.8+0.8 3.7+0.2 30+2
6™ July 6.2+0.2 45+2 0.57+0.03 3.6+03 151+0.5 66 +1 184 +9 15.7+0.7 101+£02  222+0.08 179+ 6 7.8+0.3 76+3
10t July 33+2 156+4 125+04 4.59+0.09 69+2 72+1 440+10 97 +4 38+1 3.95+0.09 470+ 10 90=+1 1,160 + 20
14t July 3.74+0.07 53+2 <0.35 1.29£0.08 33+1 8.7+0.3 812 443 12.6 0.4 26+0.1 141 +8 54+03 40+2
18th July 143+0.01 161 055+£0.02 051004 47+02 0.03+0.01 202+0.6 129+0.7 1.24+0.06 26+0.1 66 +3 0.74 +0.06 43+2
22nd July 39+02 169+08 0.78+0.01 1.15+0.06 20.0+0.5 51+0.2 55+2 251 4.8+0.2 2.01+0.05 118 +4 1.87+0.03 69 +3
26t July 6.94+002 201 <0.36 0.80 +0.07 128 +3 10.1+0.6 301 16.9+0.7 10.3+0.3 3.6+0.1 54 +2 103+0.2 50+3
30t July 6.7+£02 113+x3 2.0%0.1 44+04 46+3 36+2 168 +3 33+1 139+03 1.62+0.08 118+ 4 25+2 320+10
3 August 108+02 124+x2 22+01 191+x0.01 68 +4 21+1 115+2 29+2 23.1+05 3.8+0.2 197 +7 14.8+0.8 187 +7
7% August 6.1+0.3 211 042+0.03 0.82x0.03 7.1+02 2.86 + 0.08 3242 17+1 6.7+0.2 2.30 +0.07 61+4 42+0.2 41+2
11t August 55%0.3 26+2 <0.35 1.7+0.1 9.2+0.5 82x0.3 74+ 2 13.7+0.8 13.6+04  1.99+0.06 340+ 20 9.1x0.6 24+1
15t August 17+1 361 0.71+0.03 0.82+0.04 56+1 331 61+2 81+3 17.7+03  2.59+0.09 114+ 4 146 +0.4 67 +3
19t August 50£0.1 101+07 <037 0.44 +0.01 86+2 3.8+0.2 28.4+0.7 40+2 40+0.1 1.08 +0.06 85+3 44+03 <26.59
23th August 69+02 1871 059+0.03 1.68+0.06 143+0.3 11.3+£0.6 323+05 22+1 89+05 51+0.2 320+10 73+0.5 46+3
27t August 32+0.2 56+3 049x0.05 2.0+0.1 21.8+0.8 6.0+0.4 290+ 10 52+2 126 £05  1.09+0.06 85+2 0.90 +0.08 33+2
31t August 1.76 +0.06 158+03  <0.36 0.63+0.06 208x0.7 0.52+0.03 412 21+1 39+0.1 28+0.1 44 +1 1.8+0.1 18.6 £0.7
4t September 12705 18.0+£03 15+0.1 0.68+0.06 152+04 155+2 36+1 107 £7 103+02  2.38+0.08 <82 3.10£0.07 43+1
8th September 89+04 111+4 <0.55 44+02 84+2 25+1 167 +9 91+4 12.6 £0.4 56+0.1 530 +20 18.4+0.8 144 +9
12th September  6.35+0.09 24+1 057002 24+0.1 48+ 1 18.0+0.7 58 +2 37+2 264 +0.7 42+03 58.0+04 16.6 £0.5 73+4
16t September 144+09 2102 053+0.04 108=+04 71+2 32+1 324 +4 67 +2 282+0.7 225+004 1,280+40 41.4+09 92+4
20t September  6.3+04 584 159+0.09 3.26+0.09 181 35+1 120 +1 56 +2 131+04 2.01+0.09 260+10 142 0.7 104+ 6
24th September  3.03+0.01 103+3 <0.37 <0.37 50£0.2 55+2 143 +0.8 12207 177 +3 7.7+0.1 169+0.8 0.96+0.08 46+3
28t September 4.6+0.2 43+2 <0.33 2.37+0.06 48 +1 147 +1 97 +3 35+1 84+03 3.28 +0.05 340+ 10 11.6 +0.6 58+3
2nd October 42+0.1 107 £ 3 <0.33 45+0.3 134 +1 10.8 £0.5 185+5 24+1 159+04  2.33+0.08 320+10 19.6 0.6 371
6 October 7.6x0.7 26+1 <043 092+0.08 149+0.6 37+£3 344+0.6 241 11.3+£0.3 3.1+0.2 139+5 129+09 55+2
14t October 430+0.04 81+3 <0.32 40+0.1 39.8+0.3 269+0.5 253 £5 21.7+0.6 11403  2.68+0.06 289 +2 20.3+0.6 48 £2
18t October 225+0.01 211 <0.34 1.6x0.1 47 £2 16.5+0.6 42+ 1 22+1 527+0.08 1.28+0.04 98 +4 2.8+0.2 30+1




Supplementary Table S5. Extraction percentages obtained for fraction I on the samples subjected to sequential
extraction.

Sampling Al As Ba Ca Cd Co Cr Cu Fe K Mg Mn Na Ni Pb Sb Ti V Zn

start date
28" February 85 94 39 78 100 63 27 84 29 90 96 86 97 64 96 90 16 80 96
g March 44 96 26 79 39 26 16 72 28 96 97 34 98 65 93 85 11 80 97
16 March 17 94 42 77 93 56 16 74 25 8 96 67 97 51 94 77 6 68 95
24" March 26 93 50 78 100 60 37 76 35 90 96 69 98 76 96 88 14 78 97
1% April 18 87 56 79 86 60 13 79 24 71 89 77 96 54 95 83 6 59 90
9 April 89 91 44 60 100 72 15 88 52 83 87 78 94 70 97 86 20 82 98
17t April 33 87 27 66 64 53 8 70 25 80 79 68 89 46 86 82 10 64 96
25t April 28 90 35 74 100 50 7 56 27 77 85 67 91 66 89 8 10 58 96
3 May 20 84 31 70 100 60 8 68 24 77 87 13 94 77 84 66 5 54 94
110 May 52 88 29 69 100 55 7 60 33 78 74 65 84 28 93 84 14 56 98
231 May 25 86 42 75 60 47 17 60 23 82 90 48 95 51 84 69 7 61 93
31% May 19 79 30 69 100 65 8 58 27 60 8 81 94 59 89 80 10 39 91
120 June 12 64 27 88 69 50 7 68 26 39 86 68 93 40 75 66 7 27 96
20" June 39 87 34 70 100 57 9 74 36 80 88 68 94 54 95 85 15 68 93
2nd July 14 8 13 63 29 27 15 56 27 8 91 21 95 58 8 67 7 50 95
20md July 8§ 75 19 54 65 35 4 67 22 81 81 51 8 46 72 62 9 46 93
3 August 43 92 45 74 100 60 19 65 38 86 87 77 94 76 90 82 17 72 96
110 August 21 85 27 70 29 26 8 67 31 81 8 66 92 61 8 69 16 66 95
19 August 79 91 26 72 100 59 17 70 49 91 94 60 97 54 84 77 45 71 91
31% August 22 84 18 66 54 38 6 59 20 81 8 17 92 40 81 64 5 38 96
8 September 39 85 31 77 100 57 16 65 36 87 94 68 98 58 87 83 15 43 94
20" September 18 75 26 73 84 51 16 56 25 78 91 44 96 71 76 42 9 32 94
28 September 54 85 32 87 100 61 18 72 45 95 98 73 99 54 89 84 48 60 94

14t October 14 67 32 78 35 15 13 68 23 84 94 33 98 47 79 62 7 47 90
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Supplementary Figure S1. Principal Component Analysis performed on the results of the sequential
extraction: (a) score and (b) loading plot.




