Table S-2.  Particle Size Analysis for Solder Debris Recovered from the Work Surfaces and Solder Sponges in Both Trials

	Trial
	Image
	Particle #
	Width (μm)
	Height (μm)
	Area (μm2)
	Area (cm2)

	Soldering Trial 1
	Work Surface Recovered Debris -  Image 1 of 1
	1
	737
	870
	404000
	4.04E-03

	
	
	2
	133
	125
	12000
	1.20E-04

	
	
	3
	752
	1018
	294000
	2.94E-03

	
	
	4
	1431
	1681
	1194000
	1.19E-02

	
	
	5
	147
	170
	13000
	1.30E-04

	
	
	6
	678
	450
	211000
	2.11E-03

	
	
	7
	52
	103
	2000
	2.00E-05

	
	Soldering Sponge Recovered Debris - Image 1 of 1
	1
	11551
	7142
	21561679
	2.16E-01

	
	
	2
	4845
	4344
	12855532
	1.29E-01

	
	
	3
	3898
	2537
	5824642
	5.82E-02

	
	
	4
	2809
	2232
	4008812
	4.01E-02

	
	
	5
	7697
	4289
	17491351
	1.75E-01

	
	
	6
	3168
	2689
	5774861
	5.77E-02

	
	
	7
	2765
	2972
	5857000
	5.86E-02

	
	
	8
	3016
	2123
	3992456
	3.99E-02

	
	
	9
	2580
	1742
	2149127
	2.15E-02

	
	
	10
	2188
	1372
	1875331
	1.88E-02

	
	
	11
	4039
	3517
	5251566
	5.25E-02

	
	
	12
	2689
	2417
	2439399
	2.44E-02

	
	
	13
	2058
	3005
	3196785
	3.20E-02

	
	
	14
	2134
	1731
	2515138
	2.52E-02

	
	
	15
	3440
	1459
	3723044
	3.72E-02

	
	
	16
	4660
	5400
	10697871
	1.07E-01

	
	
	17
	4028
	2526
	3160516
	3.16E-02

	
	
	18
	4300
	3538
	5070694
	5.07E-02

	
	
	19
	3146
	2646
	3850461
	3.85E-02

	
	
	20
	3114
	2929
	6170978
	6.17E-02

	
	
	21
	3745
	3157
	3525816
	3.53E-02

	
	
	22
	1470
	1394
	1659493
	1.66E-02

	
	
	23
	2700
	2602
	4432427
	4.43E-02

	
	
	24
	1753
	1992
	2682142
	2.68E-02

	
	
	25
	3070
	3549
	6764441
	6.76E-02

	
	
	26
	5694
	1121
	3149967
	3.15E-02

	
	
	27
	6380
	2722
	8385058
	8.39E-02

	
	
	28
	512
	817
	255899
	2.56E-03

	
	
	29
	1862
	1655
	1229360
	1.23E-02

	
	
	30
	1502
	1764
	1659612
	1.66E-02

	
	
	31
	1633
	904
	1080016
	1.08E-02

	
	
	32
	544
	806
	211452
	2.11E-03

	
	
	33
	490
	272
	98851
	9.89E-04

	
	Sum of Solder Debris Surface Area (Trial 1); cm2
	
	
	
	
	1.63

	Soldering Trial 2
	Work Surface Recovered Debris -  Image 1 of 1
	1
	2630
	2660
	4700000
	4.70E-02

	
	
	2
	150
	80
	7461
	7.46E-05

	
	
	3
	1300
	1250
	1200000
	1.20E-02

	
	
	4
	80
	80
	5157
	5.16E-05

	
	
	5
	90
	70
	5267
	5.27E-05

	
	
	6
	530
	540
	200000
	2.00E-03

	
	
	7
	50
	50
	1865
	1.87E-05

	
	
	8
	3490
	2440
	5500000
	5.50E-02

	
	
	9
	1320
	1360
	300000
	3.00E-03

	
	
	10
	350
	640
	100000
	1.00E-03

	
	
	11
	310
	150
	30720
	3.07E-04

	
	
	12
	60
	60
	2963
	2.96E-05

	
	
	13
	2430
	1610
	2500000
	2.50E-02

	
	
	14
	10
	10
	110
	1.10E-06

	
	Soldering Sponge Recovered Debris - Image 1 of 2
	1
	2569
	2123
	3092245
	3.09E-02

	
	
	2
	2493
	2341
	3271220
	3.27E-02

	
	
	3
	3517
	1557
	3984040
	3.98E-02

	
	
	4
	8503
	3037
	4362733
	4.36E-02

	
	
	5
	5073
	3451
	6929193
	6.93E-02

	
	
	6
	152
	163
	19320
	1.93E-04

	
	
	7
	381
	381
	109993
	1.10E-03

	
	
	8
	218
	218
	34965
	3.50E-04

	
	
	9
	2406
	2058
	3105401
	3.11E-02

	
	
	10
	1535
	1568
	1814763
	1.81E-02

	
	
	11
	3179
	3266
	4599787
	4.60E-02

	
	
	12
	2079
	1883
	2730857
	2.73E-02

	
	
	13
	806
	1023
	520333
	5.20E-03

	
	
	14
	2319
	1873
	2607589
	2.61E-02

	
	
	15
	1992
	1971
	2170107
	2.17E-02

	
	
	16
	1862
	1557
	2113451
	2.11E-02

	
	
	17
	2635
	1622
	2814418
	2.81E-02

	
	
	18
	425
	316
	98140
	9.81E-04

	
	
	19
	2254
	1796
	2758829
	2.76E-02

	
	
	20
	4910
	3625
	8255745
	8.26E-02

	
	
	21
	152
	163
	22165
	2.22E-04

	
	
	22
	2787
	1666
	3025751
	3.03E-02

	
	
	23
	3005
	2352
	2845472
	2.85E-02

	
	
	24
	1394
	1568
	1618839
	1.62E-02

	
	
	25
	1938
	1720
	2244304
	2.24E-02

	
	
	26
	1883
	2058
	2777793
	2.78E-02

	
	
	27
	1187
	1132
	1039835
	1.04E-02

	
	
	28
	5367
	4758
	10779654
	1.08E-01

	
	
	29
	1894
	1502
	2053713
	2.05E-02

	
	
	30
	5258
	1666
	4121531
	4.12E-02

	
	
	31
	65
	65
	3082
	3.08E-05

	
	
	32
	1089
	1143
	962556
	9.63E-03

	
	
	33
	4409
	4899
	9592134
	9.59E-02

	
	
	34
	1992
	1971
	2920144
	2.92E-02

	
	
	35
	468
	479
	180042
	1.80E-03

	
	
	36
	3604
	4344
	7528939
	7.53E-02

	
	
	37
	87
	87
	5689
	5.69E-05

	
	
	38
	2079
	1971
	2355364
	2.36E-02

	
	
	39
	4660
	3734
	5185665
	5.19E-02

	
	
	40
	4627
	3429
	7658726
	7.66E-02

	
	
	41
	2460
	1535
	2437384
	2.44E-02

	
	
	42
	5030
	1807
	5779128
	5.78E-02

	
	
	43
	3658
	4159
	7904195
	7.90E-02

	
	
	44
	2526
	2069
	2751955
	2.75E-02

	
	
	45
	240
	218
	39588
	3.96E-04

	
	
	46
	44
	44
	1304
	1.30E-05

	
	
	47
	3527
	2047
	3776381
	3.78E-02

	
	
	48
	2188
	2123
	2770919
	2.77E-02

	
	
	49
	1502
	2352
	2501863
	2.50E-02

	
	
	50
	1677
	1230
	1491778
	1.49E-02

	
	
	51
	1154
	1470
	647275
	6.47E-03

	
	
	52
	588
	599
	277945
	2.78E-03

	
	
	53
	3593
	3702
	4757072
	4.76E-02

	
	
	54
	1404
	1198
	1251169
	1.25E-02

	
	
	55
	5422
	1154
	3599065
	3.60E-02

	
	
	56
	5324
	5204
	12376091
	1.24E-01

	
	
	57
	599
	218
	79176
	7.92E-04

	
	
	58
	1960
	1851
	2565986
	2.57E-02

	
	
	59
	3691
	1709
	3963891
	3.96E-02

	
	
	60
	5444
	1448
	3992693
	3.99E-02

	
	Soldering Sponge Recovered Debris - Image 2 of 2
	1
	120
	174
	16120
	1.61E-04

	
	
	2
	414
	261
	67323
	6.73E-04

	
	
	3
	196
	207
	28209
	2.82E-04

	
	
	4
	2047
	2667
	1822705
	1.82E-02

	
	
	5
	1372
	2700
	1780746
	1.78E-02

	
	
	6
	849
	925
	261114
	2.61E-03

	
	
	7
	131
	109
	11734
	1.17E-04

	
	
	8
	272
	185
	34373
	3.44E-04

	
	
	9
	120
	109
	9482
	9.48E-05

	
	
	10
	196
	131
	18964
	1.90E-04

	
	
	11
	2156
	1546
	1111426
	1.11E-02

	
	
	12
	240
	305
	49426
	4.94E-04

	
	
	13
	131
	120
	11734
	1.17E-04

	
	
	14
	240
	196
	34610
	3.46E-04

	
	
	15
	44
	22
	830
	8.30E-06

	
	
	16
	882
	958
	650001
	6.50E-03

	
	
	17
	1339
	1045
	679514
	6.80E-03

	
	
	18
	337
	218
	52744
	5.27E-04

	
	
	19
	1731
	3310
	2197842
	2.20E-02

	
	
	20
	120
	87
	6400
	6.40E-05

	
	
	21
	588
	512
	219037
	2.19E-03

	
	
	22
	152
	240
	27261
	2.73E-04

	
	
	23
	468
	817
	173879
	1.74E-03

	
	
	24
	54
	54
	2608
	2.61E-05

	
	
	25
	359
	261
	70049
	7.00E-04

	
	
	26
	109
	109
	7823
	7.82E-05

	
	
	27
	1002
	1154
	546290
	5.46E-03

	
	
	28
	381
	392
	116867
	1.17E-03

	
	
	29
	163
	152
	18490
	1.85E-04

	
	
	30
	207
	218
	32358
	3.24E-04

	
	
	31
	425
	348
	114378
	1.14E-03

	
	
	32
	806
	871
	472329
	4.72E-03

	
	
	33
	185
	218
	30698
	3.07E-04

	
	
	34
	719
	468
	210859
	2.11E-03

	
	
	35
	1698
	1165
	897129
	8.97E-03

	
	
	36
	370
	370
	102644
	1.03E-03

	
	
	37
	229
	174
	27854
	2.79E-04

	
	
	38
	762
	675
	380945
	3.81E-03

	
	
	39
	1132
	2243
	1422558
	1.42E-02

	
	
	40
	599
	871
	250447
	2.50E-03

	
	
	41
	152
	131
	15527
	1.55E-04

	
	
	42
	1873
	1927
	1766997
	1.77E-02

	
	
	43
	588
	1023
	460595
	4.61E-03

	
	
	44
	65
	65
	3200
	3.20E-05

	
	
	45
	294
	218
	36862
	3.69E-04

	
	
	46
	381
	533
	149107
	1.49E-03

	
	
	47
	98
	120
	9245
	9.25E-05

	
	
	48
	512
	642
	231720
	2.32E-03

	
	
	49
	2286
	1100
	1094832
	1.09E-02

	
	
	50
	392
	283
	66019
	6.60E-04

	
	
	51
	305
	544
	123623
	1.24E-03

	
	
	52
	196
	316
	41958
	4.20E-04

	
	
	53
	152
	109
	11497
	1.15E-04

	
	
	54
	882
	1372
	593108
	5.93E-03

	
	
	55
	348
	316
	84391
	8.44E-04

	
	
	56
	327
	327
	76331
	7.63E-04

	
	
	57
	664
	827
	410221
	4.10E-03

	
	
	58
	142
	131
	14697
	1.47E-04

	
	
	59
	838
	588
	280790
	2.81E-03

	
	
	60
	337
	512
	108571
	1.09E-03

	
	
	61
	272
	327
	69457
	6.95E-04

	
	
	62
	218
	261
	42077
	4.21E-04

	
	
	63
	762
	501
	202444
	2.02E-03

	
	
	64
	468
	392
	125164
	1.25E-03

	
	
	65
	33
	22
	593
	5.93E-06

	
	
	66
	1916
	947
	1165592
	1.17E-02

	
	
	67
	142
	196
	15527
	1.55E-04

	
	
	68
	294
	305
	67205
	6.72E-04

	
	
	69
	109
	98
	7704
	7.70E-05

	
	
	70
	631
	599
	271071
	2.71E-03

	
	
	71
	229
	261
	44566
	4.46E-04

	
	
	72
	1666
	1285
	1116167
	1.12E-02

	
	
	73
	871
	827
	564187
	5.64E-03

	
	
	74
	610
	533
	215837
	2.16E-03

	
	
	75
	1187
	1383
	610057
	6.10E-03

	
	
	76
	468
	381
	115445
	1.15E-03

	
	
	77
	185
	109
	15883
	1.59E-04

	
	
	78
	2656
	1644
	1274637
	1.27E-02

	
	
	79
	120
	142
	13749
	1.37E-04

	
	
	80
	566
	381
	160485
	1.60E-03

	
	
	81
	446
	425
	141047
	1.41E-03

	
	
	82
	751
	1339
	535267
	5.35E-03

	
	
	83
	729
	708
	398843
	3.99E-03

	
	
	84
	1067
	1306
	678684
	6.79E-03

	
	
	85
	316
	327
	59975
	6.00E-04

	
	
	86
	1492
	1067
	1097676
	1.10E-02

	
	
	87
	348
	370
	90080
	9.01E-04

	
	
	88
	751
	653
	364707
	3.65E-03

	
	
	89
	229
	207
	36862
	3.69E-04

	
	
	90
	523
	457
	144247
	1.44E-03

	
	
	91
	33
	33
	830
	8.30E-06

	
	
	92
	142
	109
	11260
	1.13E-04

	
	
	93
	152
	196
	23705
	2.37E-04

	
	
	94
	523
	468
	206829
	2.07E-03

	
	
	95
	98
	109
	8178
	8.18E-05

	
	
	96
	316
	348
	68627
	6.86E-04

	
	
	97
	370
	621
	159300
	1.59E-03

	
	
	98
	403
	403
	110823
	1.11E-03

	
	
	99
	784
	425
	239068
	2.39E-03

	
	
	100
	1753
	2210
	1554479
	1.55E-02

	
	
	101
	1219
	1764
	1116048
	1.12E-02

	
	
	102
	44
	33
	1067
	1.07E-05

	
	
	103
	98
	240
	16949
	1.69E-04

	
	
	104
	218
	229
	37217
	3.72E-04

	
	
	105
	2014
	2047
	1714253
	1.71E-02

	
	
	106
	131
	174
	18846
	1.88E-04

	
	
	107
	795
	555
	259929
	2.60E-03

	
	
	108
	327
	229
	54996
	5.50E-04

	
	
	109
	163
	163
	18609
	1.86E-04

	
	
	110
	261
	381
	66019
	6.60E-04

	
	
	111
	490
	523
	189287
	1.89E-03

	
	
	112
	621
	588
	277945
	2.78E-03

	
	
	113
	414
	490
	112482
	1.12E-03

	
	
	114
	1350
	2090
	954259
	9.54E-03

	
	
	115
	392
	414
	123505
	1.24E-03

	
	
	116
	196
	174
	26787
	2.68E-04

	
	
	117
	174
	142
	18253
	1.83E-04

	
	
	118
	33
	44
	1304
	1.30E-05

	
	
	119
	610
	621
	233972
	2.34E-03

	
	
	120
	1394
	936
	850430
	8.50E-03

	
	
	121
	871
	1862
	929131
	9.29E-03

	
	
	122
	512
	468
	173405
	1.73E-03

	
	
	123
	729
	1176
	368500
	3.68E-03

	
	
	124
	795
	697
	186443
	1.86E-03

	
	
	125
	512
	795
	274627
	2.75E-03

	
	
	126
	174
	142
	18846
	1.88E-04

	
	
	127
	305
	174
	30817
	3.08E-04

	
	
	128
	337
	250
	57248
	5.72E-04

	
	
	129
	272
	773
	130735
	1.31E-03

	
	
	130
	533
	762
	324052
	3.24E-03

	
	
	131
	152
	142
	17898
	1.79E-04

	
	
	132
	1633
	1328
	1241449
	1.24E-02

	
	
	133
	381
	337
	100511
	1.01E-03

	
	
	134
	1208
	588
	382723
	3.83E-03

	
	
	135
	740
	686
	386634
	3.87E-03

	
	
	136
	76
	44
	2489
	2.49E-05

	
	
	137
	566
	566
	238950
	2.39E-03

	
	
	138
	54
	65
	2608
	2.61E-05

	
	
	139
	686
	947
	441512
	4.42E-03

	
	
	140
	784
	708
	403584
	4.04E-03

	
	
	141
	65
	65
	3200
	3.20E-05

	
	Sum of Solder Debris Surface Area (Trial 2); cm2
	
	
	
	
	2.29



Results from image analysis to characterize the 2D projections of the collected particles.  Particles collected from the work surface and soldering sponge were analyzed separately following each soldering trial.  Particle areas and dimensions were determined for all detected particles using ImageJ on images with a pixel resolution of approximately 10 μm/pixel.
2

