SUPPLEMENTARY MATERIAL

Determination and Similarity Analysis of PMa2s
Emission Source Profiles Based on Organic Markers
for Monterrey, Mexico

Yasmany Mancilla !, Gerardo Medina 2, Lucy T. Gonzalez !, Pierre Herckes 2, Matthew P. Fraser 3
and Alberto Mendoza +*

1 Tecnologico de Monterrey, School of Engineering and Sciences, Ave. Eugenio Garza Sada 2501,
Monterrey, N.L., Mexico 64849; y.mancilla@tec.mx (Y.M.); gerardo.medina89@gmail.com (G.M.);
lucy.gonzalez@tec.mx (L.T.G.); mendoza.alberto@tec.mx (A.M.)

2 School of Molecular Sciences, Arizona State University, Tempe, AZ 85287, United States;
Pierre.Herckes@asu.edu

3 School of Sustainable Engineering and the Built Environment, Arizona State University, Tempe,

AZ 85287, United States; matthew.fraser@asu.edu

Correspondence: mendoza.alberto@tec.mx

Table S1. Organic composition of organic markers (ng/mg) for each source emission
profile. Codes are per Table 2 of the manuscript; ND = not detected.

Code CAF CAR CAS TLL ccC TP PMX PSN QB RTD RTN RP

C19 ND ND ND' 1 60E+00  2.31E+01  9.56E+00 ND ND ND ND ND ND
€20 2.76E+00 ND ND' 590E+00 3.89E+02 2.26E+01 ND ND 7 37E+00 ND ND ND
c21 ND ND  661E+01  9.16E+00 ND  2.32E+01 ND ND 5 518401 ND ND ND
22 2.73E+01 ND  438E+01 144E+02 129E+02 1.74E+01 ND ND 1 62E+01 ND ND ND
c23 751E+00  4.97E+00  296E+01 4.62E+02 3.08E+02 7.00E+01 3.51E+01 ND  548E+01 5.10E+01 1.33E+01 ND
C24 675B-01  532E+00  8.62E+01 8.07E+02 454E+02 124E+02 1.19E+02 123E+02 596E+01 1.10E+02 4.91E+01 7.52E+01
c25 L66E+01  9.77E+00  393E+01 1.15E+03 551E+02 157E+02 147E+02 159E+02  7.88E+01 1.49E+02 6.63E+01 9.05E+01
€26 ND  377E+00  120E+01 5.16E+02 227E+02 1.15E+02 8.03E+01 1.04E+02 6.00E+01 1.13E+02 4.86E+01 4.92E+01
c27 157E+02  1.I1E+01  143E+01 5.40E+02 281E+02 134E+02 1.06E+02 135E+02 1.09E+02 1.44E+02 621E+01  6.24E+01
C28 9.16E+01  143E+01  151E+01 7.41E+02 297E+02 1.83E+02 1.08E+02 1.68E+02 9.73E+01 1.58E+02 6.12E+01  7.63E+01
C29 456E+01  228E+01  147E+01 597E+02 3.19E+02 141E+02 1.13E+02 1.19E+02 8.57E+01 179E+02 7.36E+01  6.A47E+01
€30 344E+01  1.02E+01  0.00E+00 5.88E+02 251E+02 1.18E+02 9.17E+01 9.71E+01 6.99E+01 1.37E+02 548E+01 5.33E+01
C31 385E+401  9.36E+00  1.50E+01 5.60E+02 278E+02 143E+02 834E+01 1.16E+02 4.13E+01 140E+02 5.01E+01 5.20E+01
fac)) ND ND ND' ' 350E+02  1.05B+02  5.74E+01 ND ' 376E+01 2.45E+01 8.03E+01 290E+01  6.29E+00
C33 ND ND ND 5 16E+02  6.26E+01  4.87E+01 ND ' g64E+00 3.25E+01 5.94E+01 1.95E+01 ND
4 ND ND ND ND ND ND ND ND ND  gerio0 ND ND
HOP1 2.50E+00 ND ND'  (76E+00 2.08E+01 6.32E+00 3.62E+01  3.08E+01 ND 171E+01 1.04E+01 3.23E+00
HOP2 2.99E+00 ND ND 4 02E+01 159E+01 5.52E+00 5.32E+00 ND ND 1 156400  3.04E+00 ND
HOP3 4.54E+00 ND ND 4 15E+01 5.17E+01 1.70E+01 1.74E+01 ND ND ' 358E400  5.64E+00 ND
HOP4 5.28E-01 ND ND g 62E+00 145E+01 4.49E+00 2.27E+01 ND ND 7338400  1.26E+00 ND




HOP5
HOP6
HOP7
HOP8
HOP9
FLT
ACE
PYR
BaA
CHR
BbF
BaP+BeP

PER
PY

BPE

DaA
COR
RET

LEV
CHO
C10-Acid
C11-Acid
C12-Acid
C13-Acid
C14-Acid
C15-Acid
C16-Acid
C17-Acid
C18-Acid
C19-Acid
C20-Acid
C21-Acid
C22-Acid
C23-Acid
C24-Acid
C25-Acid
C26-Acid
C27-Acid
C29-Acid
GUA

MGUA

MSYR

SYA

5.95E+00
ND

ND
ND
ND

2.28E+01
8.76E+00
1.30E+01
1.30E+01
1.56E+02
2.40E+01
1.71E+01

2.24E+00
1.30E+01

8.63E+00
2.61E+00
ND
ND
7.81E+03
7.88E+01
ND
ND
ND
ND
4.59E+03
1.56E+03
1.93E+04
4.94E+03
1.28E+03
6.20E+00
ND
7.83E+00
ND
5.81E+02
1.35E+02
1.41E+01
3.07E+00
ND
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

8.91E-01

ND
5.52E-02
2.11E-02
2.68E-02

ND
1.43E-01

ND
4.50E-02

1.54E-01
ND
ND
ND
3.59E+03
6.26E+01
ND
ND
ND
ND
1.02E+03
1.17E+03
4.14E+03
9.23E+02
4.17E+02
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

4.82E+01
1.38E+01
2.84E+01
2.13E+01
2.90E+02
1.72E+01
1.31E+01

1.56E+00
5.84E-01

8.07E-01
8.41E-02
ND
ND
1.11E+04
8.08E+01
ND
ND
ND
ND
8.02E+03
4.45E+03
2.66E+04
5.74E+03
2.62E+03
2.22E+02
7.39E+02
9.31E+02
3.93E+02
6.79E+02
ND
4.43E+02
ND
ND
ND
ND

ND

ND

ND

4.60E+01
2.29E+01
1.88E+01
1.52E+01
1.00E+01
1.94E+01
8.91E+00
4.82E+00
6.15E+00
1.60E+01
3.43E+01
1.90E+01

7.36E+00
2.50E+01

3.03E+01
7.09E+00
3.21E+01
ND
2.92E+03
1.18E+01
ND
ND
ND
ND
9.16E+02
6.34E+02
2.26E+03
ND
3.12E+02
ND
3.37E+01
ND
ND
ND
ND
ND
ND
ND
ND
1.18E+01

ND

ND

ND

7.29E+01
2.40E+01
1.65E+01
1.42E+01
1.09E+01
3.49E+01
1.40E+01
1.27E+01
1.08E+01
4.49E+01
2.62E+01
1.53E+01

5.17E+00
1.31E+01

2.72E+01
6.29E+00
3.49E+01
ND
2.71E+04
2.10E+01
2.18E+03
8.08E+02
1.85E+02
8.70E+02
1.48E+04
2.87E+03
5.19E+04
7.58E+02
9.75E+02
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
7.18E+00

ND

ND

ND

2.06E+01
7.89E+00
7.13E+00
6.47E+00
4.08E+00
1.31E+01
7.75E+00
1.16E+01
4.15E+00
1.72E+01
8.04E+00
4.32E+00

1.51E+00
1.65E+00

5.49E+00
ND
1.45E+01
ND
1.82E+04
1.45E+01
ND
ND
7.20E+02
5.16E+02
1.18E+03
1.14E+03
3.17E+03
1.75E+02
3.50E+02
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
8.06E+00

ND

ND

ND

4.77E+01
ND

ND
ND
ND
6.63E+00
ND
2.35E-01
1.69E+00
5.10E+00
2.18E+00
5.41E+00

2.03E-01
ND

ND

ND

ND

ND
4.46E+04
1.08E+01
ND
ND
ND
ND
3.00E+03
2.09E+03
1.09E+04
3.89E+02
4.16E+02
ND
ND
ND
3.46E+01
6.72E+01
ND
7.45E+01
7.45E+01
6.91E+01
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

3.72E-01
ND

3.79E-01
ND
ND

1.24E+00
3.14E+00

ND
8.16E-01

9.32E-01

4.04E-02

ND

ND
6.28E+03
1.13E+01
ND
ND
5.66E+02
2.00E+02
4.57E+03
1.98E+03
6.91E+03
4.16E+02
4.22E+02
ND
3.76E+01
ND
2.24E+01
2.45E+01
ND
ND
2.80E+01
ND
ND
1.10E+01

ND

ND

ND

ND
ND
ND
ND
ND

3.36E+01
2.42E+01
1.90E+01
2.80E+01
3.18E+02
2.98E+01
1.78E+01

3.41E+00
9.40E+00

7.02E+00
2.42E+00
ND
2.98E+01
1.30E+05
8.95E+00
ND
ND
ND
ND
1.84E+03
7.35E+02
5.08E+03
6.84E+02
7.57E+02
ND
1.13E+02
ND
ND
2.73E+02
3.68E+02
ND
1.26E+02
8.66E+01
8.22E+01
2.84E+00

ND

1.37E+02

2.95E+03

1.49E+01
ND

ND
ND
ND

8.80E-01
3.48E-01

6.64E-01
ND

ND
ND

1.04E+00

ND
4.53E-01

5.97E-01

ND

ND

ND
1.37E+04
1.04E+01
ND
ND
ND
ND
1.70E+03
1.01E+03
3.67E+03
2.60E+02
3.02E+02
ND
7.15E+01
ND
4.49E+01
1.06E+02
6.36E+01
1.88E+01
1.04E+02
1.74E+01
ND
3.77E+00

ND

ND

ND

1.08E+01
ND

ND
1.63E+00
ND
2.04E-01
1.52E-01

6.69E-02
ND

ND
ND

7.83E-01

7.15E-02
4.97E-01

4.33E-01
8.03E-02
ND
ND
4.35E+03
3.70E+00
ND
ND
ND
ND
1.40E+03
8.66E+02
2.22E+03
1.55E+02
1.97E+02
ND
3.11E+01
ND
2.11E+01
1.16E+01
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND
ND
ND
ND
ND
5.28E+00
1.57E+00
2.02E+00
1.03E+00
4.30E+00
ND
8.43E-01

ND
2.77E-01

1.22E+00
1.64E-02
ND
ND
4.23E+03
8.28E+00
ND
ND
2.03E+02
7.50E+01
2.12E+03
5.53E+02
1.12E+04
1.46E+02
2.75E+02
ND
2.61E+01
ND
ND
ND
ND
3.68E+01
4.43E+01
ND
ND
ND

ND

ND

ND




VAN ND ND ND ND ND ND ND ND  6.73E+02 ND ND ND
IVAN ND ND ND ND ND ND ND ND  348E+02 ND ND ND
AB-Acid ND ND ND ND ND ND ND ND  6.91E+03 ND ND ND
igﬁB‘ ND ND ND ND ND ND ND ND  450E+03 ND ND ND
ODHAB-
ncid 8.A3E+02 ND  687E+02 ND 145E+01 5.12E+01 000E+00 7.75E+01 3.31E+03 8.53E+01  4.04E+01 ND
PIM-Acid ND ND ND ND ND ND ND ND  9.43E+02 ND ND ND
IPIM-Acid ND ND ND ND ND ND ND ND  8.08E+02 ND ND ND
irc)ilg]' ND ND ND ND ND ND ND  1.20E+02 ND 8.18E+01 459E+01 4.21E+00
OLE-Acid ~ 1.01E+03  341E+02  241E+03 ND ND ND  400E+01 995E+01 5.12E+02 2.10E+01 3.83E+01 8.98E+01
oc 556E+05 9.91E+04  858E+05  197E+05 4.62E+05 1.55E+05 2.33E+05 236E+05 5.14E+05 134E+05 1.59E+05 1.57E+05
Table S2. Organic composition uncertainty of organic markers (ng/mg) for each
source emission profile. Codes are per Table 2 of the manuscript; ND =not detected.
Code CAF CAR CAS TLL cc P PMX PSN QB RTD RTN RP
c19 ND ND ND  3.9E01 191E+00 4.62E+00  ND ND ND ND ND ND
C20  55E01  ND ND  1I8E+00 451E+00 7.79E+01  ND ND  147E+00  ND ND ND
c21 ND ND  132E+01 183E+00 4.64E+00  ND ND ND  503E+00  ND ND ND
€22 546E+00  ND  B876E+00 288E+01 348E+00 258E+01  ND ND  323E+00  ND ND ND
€23 150E+00 9.94E-01 593E+00 9.23E+01 140E+01 6.16E+01 7.01E+00  ND  497E+00 102E+01 2.67E+00  ND
€24 135E01 1O6E+00 172E+01 1.61E+02 249E+01 9.09E+01 238E+01 247E+01 119E+01 221E+01 9.83E+00  1.50E+01
C25  333E+00 1.95B+00 7.86E+00 231E+02 3.15B+01 1.10E+02 295E+01 3.19E+01 158E+01 298E+01 133E+01 181E+01
26 ND  754E-01 240E+00 103E+02 230E+01 4.54E+01 1.61E+01 2.07E+01 120E+01 225E+01 9.72E+00  9.83E+00
€27 3.14E+01 222E+00 286E+00 108E+02 2.67E+01 561E+01 212E+01 2.69E+01 2.17E+01 287E+01 124E+01  1.25E+01
€28 183E+01 285E+00 3.02B+400 148E+02 3.66E+01 593E+01 2.17E+01 337E+01 195E+01 3.16E+01 122E+01  153E+01
€29  912E+00 456E+00 294E+00 1.19E+02 2.82E+01 638E+01 226E+01 237E+01 171E+01 359E+01 147E+01  1.29E+01
C30  688E+00 203E+00  ND  118E+02 237E+01 501E+01 183E+01 194E+01 140E+01 275E+01 1.10E+01  1.07E+01
C31  770E+00 1.87E+00 3.00E+00 1.12E+02 2.87E+01 556E+01 167E+01 231E+01 825E+00 279E+01 1.00E+01  1.04E+01
c32 ND ND ND  718E+01 1ISE+01 210E+01 ~ ND  7.52E+00 490E+00 161E+01 5.80E+00  1.26E+00
33 ND ND ND  432E+01 974E+00 125E+01 ~ ND  173E+00 6.50E+00 1.I9E+01 3.89E+00  ND
C34 ND ND ND ND ND ND ND ND ND  LI8E+00  ND ND
HOP1  500E01  ND ND  135E+00 126E+00 4.16E+00 725E+00 6.16E+00 ~ ND  3.42E+00 2.08E+00  6.46E-01
HOP2  599E-01  ND ND  204E+00 LI0E+00 3.18E+00 1.06E+00  ND ND  231E01 608E-01  ND
HOP3  9.09E-01  ND ND  830E+00 3.40E+00 103E+01 3.48E+00  ND ND  716B-01 LI3E+00  ND
HOP4  106E-01  ND ND  172E+00 897E-01 289E+00 455E+00  ND ND  147E+00 252E01  ND
HOP5  119E+00  ND ND  920E+00 4.13E+00 146E+01 9.54E+00  ND ND  298E+00 2.17E+00  ND
HOP6 ND ND ND  459E+00 158E+00 479E+00  ND ND ND ND ND ND
HOP7 ND ND ND  376E+00 143E+00 331E+00  ND ND ND ND ND ND
HOPS8 ND ND ND  3.03E+00 129E+00 284E+00  ND ND ND ND  327E01  ND
HOP9 ND ND ND  201E+00 817E-01 219E+00  ND ND ND ND ND ND




FLT
ACE
PYR
BaA
CHR
BbF
BaP+BeP

PER

IPY
BPE
DaA
COR
RET
LEV

CHO

C10-
Acid
C11-
Acid
C12-
Acid
C13-
Acid
C14-
Acid
C15-
Acid
Cl6-
Acid
C17-
Acid
C18-
Acid
C19-
Acid
C20-
Acid
C21-
Acid
C22-
Acid
C23-
Acid
C24-
Acid
C25-
Acid
C26-
Acid
C27-
Acid
C29-
Acid
GUA

4.56E+00
1.75E+00
2.59E+00
2.60E+00
3.13E+01
4.81E+00
3.42E+00
4.48E-01
2.60E+00
1.73E+00
5.22E-01
ND
1.56E+03
1.58E+01
ND

ND

ND

ND

9.19E+02

3.11E+02

3.86E+03

9.88E+02

2.56E+02

1.24E+00

ND

1.57E+00

ND

1.16E+02

2.70E+01

2.82E+00

6.14E-01

ND

ND

ND

ND

1.78E-01
ND
1.10E-02
4.22E-03
5.36E-03
ND
2.86E-02
ND
9.00E-03
3.08E-02
ND
ND
7.18E+02
1.25E+01
ND

ND

ND

ND

2.05E+02

2.34E+02

8.28E+02

1.85E+02

8.35E+01

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

9.63E+00
2.76E+00
5.67E+00
4.27E+00
5.80E+01
3.44E+00
2.62E+00
3.12E-01
1.17E-01
1.61E-01
1.68E-02
ND
2.21E+03
1.62E+01
ND

ND

ND

ND

1.60E+03

8.90E+02

5.31E+03

1.15E+03

5.25E+02

4.43E+01

1.48E+02

1.86E+02

7.86E+01

1.36E+02

ND

8.86E+01

ND

ND

ND

ND

ND

3.89E+00
1.78E+00
9.63E-01
1.23E+00
3.21E+00
6.85E+00
3.80E+00
1.47E+00
5.00E+00
6.07E+00
1.42E+00
6.41E+00
5.84E+02
2.36E+00
ND

ND

ND

ND

1.83E+02

1.27E+02

4.52E+02

ND

6.24E+01

ND

6.74E+00

ND

ND

ND

ND

ND

ND

ND

ND

2.36E+00

ND

2.62E+00
1.55E+00
2.31E+00
8.30E-01
3.44E+00
1.61E+00
8.64E-01
3.02E-01
3.31E-01
1.10E+00
ND
2.91E+00
3.64E+03
2.90E+00
ND

ND

1.44E+02

1.03E+02

2.36E+02

2.27E+02

6.35E+02

3.51E+01

7.00E+01

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.61E+00

ND

6.97E+00
2.79E+00
2.54E+00
2.16E+00
8.99E+00
5.24E+00
3.06E+00
1.03E+00
2.63E+00
5.45E+00
1.26E+00
6.98E+00
5.42E+03
4.19E+00
4.36E+02

1.62E+02

3.70E+01

1.74E+02

2.96E+03

5.74E+02

1.04E+04

1.52E+02

1.95E+02

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.44E+00

ND

1.33E+00
ND
4.71E-02
3.38E-01
1.02E+00
4.36E-01
1.08E+00
4.06E-02
ND
ND
ND
ND
8.93E+03
2.17E+00
ND

ND

ND

ND

6.00E+02

4.18E+02

2.18E+03

7.77E+01

8.32E+01

ND

ND

ND

6.93E+00

1.34E+01

ND

1.49E+01

1.49E+01

1.38E+01

ND

ND

ND

7 44E-02
ND
7.58E-02
ND
ND
2.47E-01
6.28E-01
ND
1.63E-01
1.86E-01
8.07E-03
ND
1.26E+03
2.27E+00
ND

ND

1.13E+02

4.00E+01

9.14E+02

3.97E+02

1.38E+03

8.31E+01

8.44E+01

ND

7.52E+00

ND

4.48E+00

4.90E+00

ND

ND

5.60E+00

ND

ND

2.20E+00

ND

6.73E+00
4.83E+00
3.79E+00
5.60E+00
6.35E+01
5.96E+00
3.56E+00
6.82E-01
1.88E+00
1.40E+00
4.84E-01
ND
2.60E+04
1.79E+00
ND

ND

ND

ND

3.69E+02

1.47E+02

1.02E+03

1.37E+02

1.51E+02

ND

2.26E+01

ND

ND

5.47E+01

7.37E+01

ND

2.52E+01

1.73E+01

1.64E+01

5.67E-01

ND

1.76E-01
6.96E-02
1.33E-01
ND
ND
ND
2.07E-01
ND
9.07E-02
1.19E-01
ND
ND
2.74E+03
2.08E+00
ND

ND

ND

ND

3.39E+02

2.02E+02

7.35E+02

5.20E+01

6.03E+01

ND

1.43E+01

ND

8.98E+00

2.13E+01

1.27E+01

3.76E+00

2.07E+01

3.48E+00

ND

7.54E-01

ND

4.08E-02
3.04E-02
1.34E-02
ND
ND
ND
1.57E-01
1.43E-02
9.94E-02
8.65E-02
1.61E-02
ND
8.70E+02
7.41E-01
ND

ND

ND

ND

2.81E+02

1.73E+02

4.45E+02

3.10E+01

3.94E+01

ND

6.21E+00

ND

4.23E+00

2.32E+00

ND

ND

ND

ND

ND

ND

ND

1.06E+00
3.13E-01
4.05E-01
2.06E-01
8.60E-01
ND
1.69E-01
ND
5.54E-02
2.45E-01
3.28E-03
ND
8.45E+02
1.66E+00
ND

ND

4.06E+01

1.50E+01

4.25E+02

1.11E+02

2.25E+03

2.93E+01

5.49E+01

ND

5.21E+00

ND

ND

ND

ND

7.35E+00

8.86E+00

ND

ND

ND

ND




MGUA

MSYR

SYA

VAN

IVAN

AB-Acid
DHAB-
Acid

ODHAB-

Acid
PIM-
Acid
IPIM-
Acid
CPIN-
Acid
OLE-
Acid
OoC

ND

ND

ND

ND

ND

ND

ND

1.69E+02

ND

ND

ND

2.02E+02

5.56E+05

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

6.81E+01

9.91E+04

ND

ND

ND

ND

ND

ND

ND

1.37E+02

ND

ND

ND

4.83E+02

8.58E+05

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.97E+05

ND

ND

ND

ND

ND

ND

ND

1.02E+01

ND

ND

ND

ND

4.62E+05

ND

ND

ND

ND

ND

ND

ND

2.90E+00

ND

ND

ND

ND

1.55E+05

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

8.01E+00

2.33E+05

ND

ND

ND

ND

ND

ND

ND

1.55E+01

ND

ND

2.40E+01

1.99E+01

2.36E+05

2.74E+01

5.91E+02

1.35E+02

6.96E+01

5.96E+00

1.38E+03

8.99E+02

6.63E+02

1.89E+02

1.62E+02

ND

1.02E+02

5.14E+05

ND

ND

ND

ND

ND

ND

ND

1.71E+01

ND

ND

1.64E+01

4.20E+00

1.34E+05

ND

ND

ND

ND

ND

ND

ND

8.08E+00

ND

ND

9.17E+00

7.66E+00

1.59E+05

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

8.43E-01

1.80E+01

1.57E+05




