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1. Additional figures

The mechanism of PAH binding through physical and chemical nucleation has been observed to
be similar for the different types of PAHs studied in this work. Each case is repeated three times
with three different initial trajectories. The trends observed in different trajectories lead to similar
conclusions, the difference being the initiation time and the size of the cluster. Some additional
figures have been included here for further clarification.

1.1 Physical Nucleation
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Figure S1: Snapshots demonstrating physical nucleation of soot particles obtained at the end (2000
ps) of ReaxFF-MD simulations for systems containing 50 (a) naphthalene molecules and Ni; cluster
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at 800 K, and (b) coronene molecules and Ni; cluster at 1200 K. Cyan, white and blue spheres
represent carbon, hydrogen and nickel atoms, respectively.

1.2 Chemical Nucleation
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Figure S2: Snapshots demonstrating chemical nucleation of soot particles obtained at the end
(2000ps) of ReaxFF-MD simulations for systems containing 50 (a) coronene molecules and Ni;;
cluster at 2500 K, and (b) ovalene molecules and Ni;; cluster at 2500 K. Cyan, white and blue spheres
represent carbon, hydrogen and nickel atoms, respectively.
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Figure S6: Ring count statistics during the soot nucleation from circumcoronene monomers as a
function of simulation time at 2500 K for two additional simulations with different initial trajectories.

2. Mueller et al. Ni/C/H/O force field parameters

Reactive MD-force field: Jan28 2014 Ni/C/H/O/vacancy + Ni/COx
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.1340
3 6
.3198
3 6
.7069
2 1
.0000
1 2
.8603
1 6
.0000
1 3
.0470
3 1
.0000
1 6
.0796

92.

73.

69.

30.

83.

84.

86.

81.

91.

28.

85.

180.

90.

88.

33.

19.

90.

100

63

58

60

5166

8915

3869

9172

4937

.0000

2345

9687

6643

9774

2735

1733

.0000

.0000

.3753

0000

0000

1216

8130

7429

0000

.0000

.0000

.5380

.5735

.0910

23.

16.

25.

10.

15.

17

16.

25.

30.

29.

-30.

37.

15.

15.

37.

45.

29.

27.

28.

.8772

2173

.0494

7973

0000

0000

5790

.4560

7896

3393

.0839

0000

.0096

9951

.9810

0000

7567

8581

1818

.9501

8850

.1000

0000

3917

3130

8774

.9319

.0851

.0000

.5917

.0000

.0000

L1715

.6761

.9911

.6465

.8183

.5231

.3378

.6363

.2947

.8298

.4033

.7094

.0000

L6277

.4107

.9742

.7043

.6142

.4647

.8703

.0000

.0000

.0000

.0000

.5000

.5000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.2516

.0100

.6079

.9584

.5409

.2500

.3066

.3985

.0100

.0100

.8382

.0000

.6843

.2512

.5297

.3351

.1448

.6326

.0354

.0732

.7596

.8492

.6704

.6844

.2802

.0116

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000



2 3
.5363
3 2
.1000
8 6
.1250
6 8
.3395
6 6
.3658
6 8
.5255
2 8
.1378
6 2
.5000
2 8
.0071
2 8
.0000
3 5
.3949
3 8
.0348
5 3
.0781
5 3
.0000
3 5
L4132
3 6
.6288
1 1
.6454
1 8
.3207
2 1
.9326
1 8
.5990
1 8
.5000
3 8
.0641
1 8
.2255
1 3
. 7365
3 3
.0192
3 8
.0000

30

107

18

54.

83.

90.

66.

19.

83.

89.

95.

39.

71.

92.

43.

99.

89.

83.

79.

83.

60.

55.

.2285

.0000

.2000

.2989

. 7110

9369

4937

.0000

0601

1035

4072

6415

6617

3249

. 7439

4301

4462

6710

6595

1897

3910

5231

9791

1032

2631

9402

16.

23.

13.

16.

16.

10.

42.

10.

19.

15.

30.

10.

27.

15.

11.

14.

37.

29.

23.

30.

38.

5089

L1233

.6443

4838

5233

5560

7605

0000

2756

.0885

4590

7500

3276

0000

L2911

2218

2223

6798

8933

1666

.0000

5859

5117

4174

0701

2990

.5143

.9895

.2359

. 7435

.1006

.0000

.8242

.0000

.5302

.0424

.8285

.9247

.7567

.6664

.8650

.3968

L7228

.1104

.5449

.5588

.0000

.9881

.0000

L7741

.1707

.6930

.5000

.5000

.0000

.0000

.0000

.0000

.5000

.5000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0100

.0000

.0000

.0000

.0000

.0129

.3233

.0156

.2609

.0747

L2213

.5409

.2500

.3707

. 7355

.0074

.9437

.6031

.0000

.5814

L8777

.0050

.3458

.0050

.3542

.0050

L4725

.0050

.2168

.3323

.2673

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000



2 3
.7883
1 2
.0400
3 2
.0400
8 2
.0400
8 4
.8149
4 8
.2142
4 4
.0000
4 8
.3345
2 8
.1398
4 2
.5000
3 4
.9412
4 3
.4836
3 8
.9921
3 9
.4632
9 3
.9159
3 3
.5367
3 9
.9750
2 3
.0500
1 3
.0500
8 9
.0000
9 8
.6121
8 8
.0000
8 9
.6208
2 8
.0500
1 8
.0500
5 8
.7573

8 35.
8 0.
8 0.
8 0.
8 0.
4 100.
8 33.
8 T7.
4 84
8 0
8 29
8 4
4 89
3 2.
9 53.
9 71
9 56
9 0
9 0
8 70.
9 87.
9 70.
9 53.
9 0
9 0
6 105.

9099

0000

0000

0000

2000

0000

4003

0475

.8837

.0000

.3282

.8461

.9073

0610

2083

.6698

L4467

.0000

.0000

0000

9918

0000

1529

.0000

.0000

0000

19.

16.

16.

10.

34.

44

26.

20.

25.

20.

19.

35.

1501

.2500

.0000

.5000

.5083

.2519

6274

.4569

4865

0000

.1452

.5458

.0973

.9276

6712

.3637

7016

.0000

.0000

0000

0000

0000

1953

.0000

.0000

0000

.9918

.0000

.0000

.0000

.3736

. 1752

.1076

.9579

.8240

.0000

.8121

.9681

.3919

.7068

.0000

.2088

.3699

.0000

.0000

.0000

.0000

.0000

.3597

.0000

.0000

.2077

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.5000

.5000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.9342

.0000

.0000

.0000

.0412

L1221

.0825

.7548

.5428

.2500

.2287

.0491

.8210

.0407

.4829

.1760

. 7359

.0000

.0000

.0000

.5523

.0000

.2000

.0000

.0000

.5911

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000



6 5
1.2000
5 6
1.7540
4 3
2.5264
3 4
2.9105
3 5
1.9396
4 3
1.1817
3 6
2.3000
3 4
2.3000
8 3
1.0000
4 8
3.0000
5 4
2.9111
4 5
3.0000
44
1 1
0.0000
1 1
0.0000
2 1
0.0000
1 1
0.0000
2 1
0.0000
3 1
0.0000
1 1
0.0000
1 1
0.0000
2 1
0.0000
2 1
0.0000
1 1
0.0000
2 1
0.0000
3 1
0.0000

8

1

72.

45

29.
89.
28.
56.
35.
70.
76.
62.
64.
13.

Nr of torsions;atl;at2;at3;at4;;V1;V2;V3;V2(BO);vconj;n.u;n

1

2779 2
L7012 2
4269 2
9909
1272 1
8615
0000
0000
3546 4
8042 1
5399
6043

2.1207

1.4658

1.4787

0.9963

1.5159

-0.2000

1.8231

1.4836

0.5983

-0.2000

-0.2000

2.5000

-0.2000

9.1869

7.4289

2.0505

0.0139

0.3178

9.2273

4.5000

4.5000

0.0000

2.1651

0.0100

4.1825

26.8713

44.1251

40.5128

17.2365

28.6602

23.6540

46.5696

80.0000

49.5033

76.3511

5.0000

80.0000

80.0000

.2831

.2324

.8191

.2646

.0000

.7526

.0000

.0000

.3161

.8881

.0100

.6350

0.5160

0.4411

0.4396

0.1491

0.7169

-1.0000

-1.0000

0.0363

0.7210

1.0000

-1.0000

1.0000

-1.0000

0.

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0005

.0000

.0000

0000

-9.0000

-5.3120

-5.2756

-2.5000

-7.5489

-5.9155

-3.0536

-4.7349

-3.4046

-4.0709

-3.6523

-2.6071

-3.6863

0.

.9971

.1218

.0000

. 7433

.6706

.9612

.3000

.3000

.9473

.1000

.5378

7360

-2.8394

-2.1894

-3.0000

-1.0000

-3.0000

-1.1552

-3.0000

-1.0000

-1.6880

-1.0000

-2.9000

-3.0000

-3.0000

0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000



3 1
.0000
3 1
.0000
1 3
.0000
1 3
.0000
2 3
.0000
1 3
.0000
2 3
.0000
3 3
.0000
0 1
.0000
0 2
.0000
0 2
.0000
0 1
.0000
0 3
.0000
2 3
.0000
0 2
.0000
8 8
.0000
2 8
.0000
2 3
.0000
0 1
.0000
0 3
.0000
3 8
.0000
3 8
.0000
1 8
.0000
1 8
.0000
2 8
.0000
1 1
.0000

.5000

.2000

.5000

.5241

.5000

.5000

.2000

.2000

.0000

.0000

.0000

.0000

.5511

.5000

.0000

.4661

.0000

.5000

.5000

.5000

.2500

.2500

.0000

.0000

.0000

.0000

38.

78.

69.

50.

25.

71.

50.

50.

50.

90.

90.

50.

50.

50.

8954

1766

.1000

2788

.1000

.1000

.1000

.1000

.0000

.0000

.1000

0000

4150

.8333

.0000

9719

0000

.5000

0000

0000

0000

0000

0000

0000

0000

L7112

.8368

.0250

.0000

.0000

.4869

.0000

.0000

.0000

.0000

.0000

.0200

.3000

.1330

.1978

.0000

.0100

.0000

L2237

.5000

.5000

.5000

.5000

.0000

.0000

.0000

.4000

-10.

-10.

.6681

.8895

.6905

.4539

.8372

.4298

.5698

.8409

.0000

.0000

.5415

.0000

.1903

.4683

.0000

.0000

.0000

0000

0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.9000

.0000

.7573

.8081

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0449

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000



6 1
.0000
2 1
.0000
2 1
.0000
1 1
.0000
1 1
.0000

O O W W
NN DN

!

1

O W O W

0.0000

0.0000

0.0000

0.0000

0.0000

23.4625

29.9163

0.0100

0.7817

6.0983

2.2056 -4.0000

0.6973 -4.0000

0.0100 -6.0000

0.0100 -5.9539

0.0100 -5.9539

0

.0000

.0000

.0000

.0000

.0000

Nr of hydrogen bonds;atl;at2;at3;Rhb;Dehb;vhbl

2

.1200
2.5000
2.

2.5000

5000

-3.
-1.
-1.
-2.

5800
0000
0000
0000

1

.4500
1.4500
1.

1.4500

4500

19.5000
19.5000
19.5000
19.5000

.0000

.0000

.0000

.0000

.0000



