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Fig. S1. The calibration curve of iron (m/z 258), cobalt (m/z 199), and nickel (m/z 198) adduct ion
Table S1 Comparison of isotopic abundance in nature and experimental value for iron
	m/z
	Assignment
	Intensity
	Experimental
value
	Isotopic Abundance in natureHoffmann and Stroobant, 2002()


	302
	[54Fe(NO3)4]-
	321
	5.23%
	5.80%

	304
	[56Fe(NO3)4]-
	5630
	91.81%
	91.72%

	305
	[57Fe(NO3)4]-
	136
	2.22%
	2.20%

	306
	[58Fe(NO3)4]-
	45.4
	0.74%
	0.28%


Table S2 Comparison of isotopic abundance in nature and experimental value for nickel

	m/z
	Assignment
	Intensity
	Experimental value
	Isotopic Abundance in natureHoffmann and Stroobant, 2002()


	244
	[58Ni(NO3)3]-
	33820
	68.06%
	68.27%

	246
	[60Ni(NO3)3]-
	13000
	26.16%
	26.10%

	247
	[61Ni(NO3)3]-
	919
	1.85%
	1.13%

	248
	[62Ni(NO3)3]-
	1560
	3.14%
	3.59%

	250
	[63Ni(NO3)3]-
	395
	0.79%
	0.91%


Table S3 Analytical Performance of the Fragment ion of iron adduct ion detected by MPT-MS method
	Concentration

(μg∙L-1)
	Signal Intensity
	Mean values
(n=11)
	SD
	RSD
	S

	Blank
	78.9
	84.2
	84.5
	85.4
	87.2
	84
	83.2
	84.4
	79.8
	83.9
	87.8
	83.94
	2.67
	3.18%
	0.81

	0.5
	135
	121
	128
	134
	126
	135
	131
	128
	124
	120
	130
	128.36
	5.28
	4.11%
	1.59

	1
	178
	179
	176
	171
	166
	178
	182
	172
	169
	182
	166
	174.45
	5.94
	3.40%
	1.79

	2
	333
	327
	330
	322
	317
	330
	322
	335
	320
	337
	317
	326.36
	7.16
	2.19%
	2.16

	5
	502
	495
	538
	535
	528
	502
	515
	528
	533
	508
	518
	518.36
	15.04
	2.90%
	4.54

	10
	1390
	1380
	1390
	1386
	1368
	1385
	1377
	1379
	1382
	1393
	1389
	1383.55
	7.29
	0.53%
	2.20

	20
	1950
	1930
	1960
	1973
	1930
	1950
	1950
	1940
	1972
	1965
	1944
	1951.27
	15.02
	0.77%
	4.53
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Table S4 Analytical Performance of the Fragment ion of cobalt adduct ion detected by MPT-MS method
	Concentration

(μg∙L-1)
	Signal Intensity
	Mean values
(n=11)
	SD
	RSD
	S

	Blank
	0.62
	0.28
	0.4
	0.11
	0.56
	0.57
	0.28
	0.12
	0.45
	0.14
	0.29
	0.35
	0.19
	53.55%
	0.06

	0.1
	34.8
	31.9
	30
	32.4
	31.3
	34.8
	34.9
	33.3
	32.4
	31.5
	34
	32.85
	1.64
	5.00%
	0.50

	0.5
	74.6
	72.4
	73.4
	84.2
	70.7
	74.6
	72.4
	80.4
	84.2
	75.7
	77.6
	76.38
	4.69
	6.13%
	1.41

	1
	150
	140
	151
	160
	156
	153
	140
	151
	148
	156
	151
	150.55
	6.20
	4.12%
	1.87

	2
	329
	338
	347
	323
	331
	329
	308
	344
	331
	331
	347
	332.55
	11.42
	3.43%
	3.44

	5
	714
	718
	722
	758
	762
	736
	718
	718
	718
	758
	743
	733.18
	18.93
	2.58%
	5.71

	10
	1520
	1512
	1520
	1509
	1496
	1520
	1527
	1510
	1497
	1489
	1513
	1510.27
	11.87
	0.79%
	3.58


Table S5 Analytical Performance of the Fragment ion of nickel adduct ion detected by MPT-MS method
	Concentration

(μg∙L-1)
	Signal Intensity
	Mean values
(n=11)
	SD
	RSD
	S

	Blank
	19.1
	21.7
	21.9
	25.2
	18.3
	19.5
	21.1
	20.9
	15.2
	14.2
	16.1
	19.38
	3.27
	16.89%
	0.99

	0.1
	46.5
	44.9
	43.7
	35.3
	35.4
	48.5
	44.9
	42.8
	43.7
	44.1
	50.9
	43.70
	4.75
	10.88%
	1.43

	0.5
	70.4
	77.9
	70.3
	74.5
	68.5
	70.4
	67.9
	67.3
	72.5
	78.5
	75.5
	72.15
	3.93
	5.45%
	1.19

	1
	128
	136
	140
	147
	135
	128
	136
	140
	137
	135
	135
	136.09
	5.34
	3.92%
	1.61

	2
	165
	170
	158
	157
	156
	165
	154
	158
	140
	155
	156
	157.64
	7.74
	4.91%
	2.33

	5
	297
	273
	289
	266
	254
	297
	273
	289
	266
	254
	254
	273.82
	16.85
	6.15%
	5.08

	10
	540
	546
	540
	559
	511
	542
	560
	530
	569
	544
	511
	541.09
	18.51
	3.42%
	5.58

	20
	1060
	1061
	1066
	1030
	1077
	1074
	1074
	1044
	1055
	1070
	1074
	1062.27
	14.62
	1.38%
	4.41



Table S6 Fragment ion of iron adduct ion detected by MPT-MS analysis of 14 kinds of water samples collected from Poyang Lake.
	Samples
	Signal Intensity
	Mean values
(n=3)
	SD
	RSD
	Concentration
(μg∙L-1)
	S

	1
	339
	337
	331
	335.82
	4.01
	1.19%
	2.54
	2.31

	2
	385
	377
	374
	378.67
	5.90
	1.56%
	2.97
	3.41

	3
	184
	184
	186
	184.85
	1.15
	0.62%
	1.05
	0.66

	4
	193
	198
	189
	193.46
	4.56
	2.36%
	1.13
	2.64

	5
	181
	183
	188
	184.03
	3.59
	1.95%
	1.04
	2.07

	6
	327
	325
	320
	323.94
	3.73
	1.15%
	2.43
	2.16

	7
	161
	157
	160
	158.99
	2.25
	1.41%
	0.79
	1.30

	8
	460
	468
	460
	462.53
	4.36
	0.94%
	3.8
	2.52

	9
	1076
	1079
	1074
	1076.57
	2.68
	0.25%
	9.88
	1.55

	10
	122
	114
	126
	120.63
	6.17
	5.12%
	0.41
	3.56

	11
	137
	139
	125
	133.55
	7.58
	5.68%
	0.54
	4.38

	12
	251
	245
	245
	246.84
	3.22
	1.30%
	1.66
	1.86

	13
	238
	247
	234
	239.48
	6.68
	2.79%
	1.59
	3.86

	14
	496
	487
	490
	490.93
	4.64
	0.95%
	4.08
	2.68


*ND: not detect.

Table S7 Fragment ion of cobalt adduct ion detected by MPT-MS analysis of 14 kinds of water samples collected from Poyang Lake
	Samples
	Signal Intensity
	Mean values
(n=3)
	SD
	RSD
	concentration
(μg∙L-1)
	S

	1
	27
	25
	34
	28.81
	4.96
	17.23%
	0.14
	2.87

	2
	52
	52
	64
	55.96
	7.07
	12.63%
	0.32
	4.08

	3
	7
	11
	13
	10.63
	3.06
	28.80%
	ND
	1.77

	4
	26
	34
	30
	29.86
	3.91
	13.09%
	0.15
	2.26

	5
	14
	20
	14
	16.11
	3.14
	19.51%
	ND
	1.81

	6
	5
	6
	8
	6.26
	1.69
	27.07%
	ND
	0.98

	7
	5
	5
	5
	5.23
	0.23
	4.40%
	ND
	0.13

	8
	212
	203
	214
	209.39
	5.89
	2.81%
	1.36
	3.40

	9
	13
	15
	16
	14.90
	1.38
	9.25%
	ND
	0.80

	10
	190
	184
	191
	188.74
	3.76
	1.99%
	1.22
	2.17

	11
	8
	8
	7
	7.54
	0.82
	10.91%
	ND
	0.47

	12
	14
	13
	14
	13.45
	0.27
	1.97%
	ND
	0.15

	13
	134
	149
	135
	139.42
	8.74
	6.27%
	0.89
	5.05

	14
	15
	14
	18
	15.46
	2.36
	15.26%
	ND
	1.36


*ND: not detect.

Table S8 Fragment ion of nickel adduct ion detected by MPT-MS analysis of 14 kinds of water samples collected from Poyang Lake.
	Samples
	Signal Intensity
	Mean values
(n=3)
	SD
	RSD
	Concentration
(μg∙L-1)
	S

	1
	95
	113
	110
	105.76
	9.88
	9.34%
	1.21
	5.70

	2
	34
	25
	22
	27.00
	6.24
	23.13%
	ND
	3.61

	3
	125
	118
	113
	118.68
	6.06
	5.11%
	1.47
	3.50

	4
	5
	3
	7
	4.91
	1.59
	32.36%
	ND
	0.92

	5
	95
	103
	113
	103.65
	8.69
	8.39%
	1.17
	5.02

	6
	43
	31
	44
	39.41
	7.20
	18.27%
	ND
	4.16

	7
	16
	20
	15
	17.05
	2.39
	14.00%
	ND
	1.38

	8
	120
	128
	117
	121.50
	5.69
	4.69%
	1.52
	3.29

	9
	19
	17
	18
	18.20
	1.00
	5.49%
	ND
	0.58

	10
	18
	22
	20
	19.83
	1.56
	7.88%
	ND
	0.90

	11
	21
	21
	16
	19.40
	2.63
	13.55%
	ND
	1.52

	12
	16
	16
	19
	16.87
	1.50
	8.92%
	ND
	0.87

	13
	24
	15
	15
	17.83
	5.01
	28.07%
	ND
	2.89

	14
	13
	11
	14
	12.53
	1.86
	14.81%
	ND
	1.07


*ND: not detect.

Table S9 Recoveries obtained for MPT-MS analysis of iron spiked in water samples
	Samples
	Signal Intensity
	Mean values
(n=3)
	Concentration

(μg∙L-1)
	SD
	RSD
	spiked concentrations

(μg∙L-1)
	recovery
(%, n = 3)
	S

	1
	866
	853
	858
	859.00
	7.72
	6.56
	0.76%
	5
	103.70%
	3.79

	2
	789
	791
	796
	792.00
	7.06
	3.61
	0.46%
	5
	81.83%
	2.08

	3
	640
	632
	638
	636.67
	5.52
	4.16
	0.65%
	5
	89.47%
	2.40

	4
	688
	684
	686
	686.00
	6.01
	2.00
	0.29%
	5
	97.64%
	1.15

	5
	612
	594
	589
	598.33
	5.14
	12.10
	2.02%
	5
	82.08%
	6.98

	6
	846
	833
	831
	836.67
	7.50
	8.14
	0.97%
	5
	101.47%
	4.70

	7
	630
	616
	642
	629.33
	5.45
	13.01
	2.07%
	5
	93.22%
	7.51

	8
	935
	939
	936
	936.67
	8.49
	2.08
	0.22%
	5
	93.87%
	1.20

	9
	1647
	1652
	1667
	1655.33
	15.61
	10.41
	0.63%
	5
	114.58%
	6.01

	10
	667
	675
	663
	668.33
	5.84
	6.11
	0.91%
	5
	108.54%
	3.53

	11
	627
	624
	636
	629.00
	5.45
	6.24
	0.99%
	5
	98.15%
	3.61

	12
	681
	667
	678
	675.33
	5.91
	7.37
	1.09%
	5
	84.93%
	4.26

	13
	694
	691
	684
	689.67
	6.05
	5.13
	0.74%
	5
	89.16%
	2.96

	14
	896
	879
	905
	893.33
	8.06
	13.20
	1.48%
	5
	79.69%
	7.62


Table S10 Recoveries obtained for MPT-MS analysis of cobalt spiked in water sample
	Samples
	Signal Intensity
	Mean values
(n=3)
	Concentration

(μg∙L-1)
	SD
	RSD
	spiked concentrations

(μg∙L-1)
	recovery
(%, n = 3)
	S

	1
	296
	308
	288
	297.33
	1.95
	10.07
	3.39%
	2
	90.65%
	5.81

	2
	311
	319
	323
	317.67
	2.09
	6.11
	1.92%
	2
	88.52%
	3.53

	3
	303
	294
	291
	296.00
	1.94
	6.24
	2.11%
	2
	97.20%
	3.61

	4
	299
	289
	285
	291.00
	1.91
	7.21
	2.48%
	2
	88.01%
	4.16

	5
	301
	292
	291
	294.67
	1.93
	5.51
	1.87%
	2
	96.75%
	3.18

	6
	326
	319
	335
	326.67
	2.15
	8.02
	2.46%
	2
	107.56%
	4.63

	7
	1209
	1196
	1207
	1204.00
	8.08
	7.00
	0.58%
	10
	80.79%
	4.04

	8
	1679
	1692
	1686
	1685.67
	11.33
	6.51
	0.39%
	10
	99.74%
	3.76

	9
	1223
	1222
	1217
	1220.67
	8.19
	3.21
	0.26%
	10
	81.92%
	1.86

	10
	1769
	1762
	1776
	1769.00
	11.90
	7.00
	0.40%
	10
	106.97%
	4.04

	11
	1367
	1374
	1366
	1369.00
	9.19
	4.36
	0.32%
	10
	91.94%
	2.52

	12
	1618
	1618
	1629
	1621.67
	10.90
	6.35
	0.39%
	10
	109.01%
	3.67

	13
	1578
	1559
	1579
	1572.00
	10.57
	11.27
	0.72%
	10
	105.66%
	6.51

	14
	1448
	1468
	1469
	1461.67
	9.82
	11.85
	0.81%
	10
	98.20%
	6.84


Table S11 Recoveries obtained for MPT-MS analysis of nickel spiked in water samples
	Samples
	Signal Intensity
	Mean values
(n=3)
	Concentration

(μg∙L-1)
	SD
	RSD
	spiked concentrations

(μg∙L-1)
	recovery
(%, n = 3)
	S

	1
	609
	618
	617
	614.67
	11.29
	4.93
	0.80%
	10
	100.81%
	2.85

	2
	462
	471
	453
	462.00
	8.27
	9.00
	1.95%
	10
	82.67%
	5.20

	3
	551
	557
	550
	552.67
	10.06
	3.79
	0.69%
	10
	85.97%
	2.19

	4
	484
	478
	497
	486.33
	8.75
	9.71
	2.00%
	10
	87.49%
	5.61

	5
	605
	587
	591
	594.33
	10.89
	9.45
	1.59%
	10
	97.20%
	5.46

	6
	521
	524
	530
	525.00
	9.51
	4.58
	0.87%
	10
	95.15%
	2.65

	7
	573
	591
	576
	580.00
	10.60
	9.64
	1.66%
	10
	106.04%
	5.57

	8
	629
	635
	636
	633.33
	11.66
	3.79
	0.60%
	10
	101.38%
	2.19

	9
	530
	521
	542
	531.00
	9.63
	10.54
	1.98%
	10
	96.34%
	6.08

	10
	578
	578
	569
	575.00
	10.50
	5.20
	0.90%
	10
	105.05%
	3.00

	11
	609
	628
	606
	614.33
	11.28
	11.93
	1.94%
	10
	112.84%
	6.89

	12
	540
	550
	554
	548.00
	9.97
	7.21
	1.32%
	10
	99.70%
	4.16

	13
	529
	519
	523
	523.67
	9.49
	5.03
	0.96%
	10
	94.88%
	2.91

	14
	498
	502
	486
	495.33
	8.93
	8.33
	1.68%
	10
	89.27%
	4.81


Table S12 Fragment ion of iron, cobalt, and nickel adduct ion detected by MPT-MS in water samples collected from Poyang Lake.
	Samples
	Fragment ion (m/z 248) of iron
	
	Fragment ion (m/z 245) of cobalt
	
	Fragment ion (m/z 198) of nickel

	
	Original

(μg∙L-1)
	Spiked

(μg∙L-1)
	Detected

(μg∙L-1)
	Recovery rate

(%, n=3)
	
	Original

(μg∙L-1)
	Spiked

(μg∙L-1)
	Detected

(μg∙L-1)
	Recovery rate

(%, n=3)
	
	Original

(μg∙L-1)
	Spiked

(μg∙L-1)
	Detected

(μg∙L-1)
	Recovery rate

(%, n=3)

	1
	2.54
	5
	7.72 
	103.70%
	
	0.14
	2
	1.95 
	90.65%
	
	1.21
	10
	11.29 
	100.81%

	2
	2.97
	5
	7.06 
	81.83%
	
	0.32
	2
	2.09 
	88.52%
	
	ND
	10
	8.27 
	82.67%

	3
	1.05
	5
	5.52 
	89.47%
	
	ND
	2
	1.94 
	97.20%
	
	1.46
	10
	10.06 
	85.97%

	4
	1.13
	5
	6.01 
	97.64%
	
	0.15
	2
	1.91 
	88.01%
	
	ND
	10
	8.75 
	87.49%

	5
	1.04
	5
	5.14 
	82.08%
	
	ND
	2
	1.93 
	96.75%
	
	1.17
	10
	10.89 
	97.20%

	6
	2.43
	5
	7.50 
	101.47%
	
	ND
	2
	2.15 
	107.56%
	
	ND
	10
	9.51 
	95.15%

	7
	0.79
	5
	5.45 
	93.22%
	
	ND
	10
	8.08 
	80.79%
	
	ND
	10
	10.60 
	106.04%

	8
	3.8
	5
	8.49 
	93.87%
	
	1.36
	10
	11.33 
	99.74%
	
	1.52
	10
	11.66 
	101.38%

	9
	9.88
	5
	15.61 
	114.58%
	
	ND
	10
	8.19 
	81.92%
	
	ND
	10
	9.63 
	96.34%

	10
	0.41
	5
	5.84 
	108.54%
	
	1.2
	10
	11.90 
	106.97%
	
	ND
	10
	10.50 
	105.05%

	11
	0.54
	5
	5.45 
	98.15%
	
	ND
	10
	9.19 
	91.94%
	
	ND
	10
	11.28 
	112.84%

	12
	1.66
	5
	5.91 
	84.93%
	
	ND
	10
	10.90 
	109.01%
	
	ND
	10
	9.97 
	99.70%

	13
	1.59
	5
	6.05 
	89.16%
	
	0.89
	10
	10.57 
	105.66%
	
	ND
	10
	9.49 
	94.88%

	14
	4.08
	5
	8.06 
	79.69%
	
	ND
	10
	9.82 
	98.20%
	
	ND
	10
	8.93 
	89.27%

	*ND: not detect.
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