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FlowColumn RMX-5Sil MS, 30 m x 0.25 mm ID x 0.25 pm (cat.# 17323)

Flow mode —EABRE (39.5 cm/s)

Injector mode 271wk (5:1)

Injector liner 3.5 mm Topaz single taper inlet liner w/wool (cat.# 23336)

Injection volume lpL

Injector temperature 275°C

Oven program 40 °C (hold 1.5 min) to 280 °C at 20 °C /min to 320 °C at 5 °C /min (hold 1 min)
MS system Shimadzu GCMS-TQ8050 NX ultra-fast mass spectrometer with El source and UFsweeper high-efficiency collision cell
lonization BEFEHEA A1 (ED

lonization energy T0eV

Emission current 60 mA

Acquisition mode MRM

Collision gas Argon

Source temperature 230°C

GC interface temperature 300°C
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Figure 1: RMX-5Sil MSHZ LZRB L\ FBERMBHIL EY86TEDGC-MS/MSHH#ER (50 ppb.TIC)
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RMX-5Sil MS, 30 m, 0.25 mm ID, 0.25 pm (cat.# 17323)

1 pL split (split ratio 5:1)
3.5 mm Topaz single taper inlet liner w/wool (cat.# 23336)
215°C

40 °C (hold 1.5 min) to 280 °C at 20 °C/min to 320 °C at 5 °C/min (hold 1 min)
He, constant flow

39.5cm/sec @ 40 °C
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Triple Quadrupole
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Shimadzu Nexis GC-2030 with Shimadzu GCMS-TQ8050 NX ultra-fast mass spectrometer with El
source and UFsweeper high-efficiency collision cell
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Figure 1: (i)
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Peaks
N-Nitrosodimethylamine
Pyridine

2-Fluorophenol

Phenol

Phenol-d5 Surr

Aniline

Bis(2-chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
2,2'-oxybis(1-chloropropane)
3 and 4-Methylphenol
N-Nitrosodi-N-propylamine
Hexachloroethane
Nitrobenzene
Nitrobenzene-d5
Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis(2-chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
2,6-Dichlorophenol
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
1-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Fluorobiphenyl
2-Chloronaphthalene
2-Nitroaniline
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
2,6-Dinitrotoluene
Acenapthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
Dibenzofuran
2,3,5,6-Tetrachlorophenol
2,3,4,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenyl phenyl ether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine (Diphenylamine)
Diphenylhydrazine
2,4,6-Tribromophenol
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Benzidine

Pyrene

o-Terphenyl-D14
Butylbenzylphthalate
Bis(2-ethylhexyl)adipate
3'3-Dichlorobenzidine
Benz[a]anthracene
Bis(2-ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Dibenzl[a,jlacridine
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,iJperylene
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tr (min)
3173
3.276
4.532
5.514
55
5.554
5.619
5.688
5.863
5.944
6.069
6.116
6.194
6.229
6.369
6.374
6.511
6.563
6.541
6.846
6.941
6.99
7.019
1102
1223
7333
T424
1223
T.484
159
8.072
8.268
8.388
8.47k
8.613
8.651
8.721
8.862
8.979
9.143
9.216
9.14
9.281
9.374
9.484
9.592
9.617
9.689
9.778
9.805
9.904
9.958
10.093
10.234
10.23
10.234
10.283
10.376
10.429
10.524
10.839
10.922
11.159
11.421
11.484
11.68
12.131
12.9
13.062
13.18
13.377
14.012
14.129
14.769
14.805
14.875
14.861
16
16.691
16.746
17.338
19.26
19.754
19.813
20.339

Transition 1
74.00544.10
79.10>50.10
112.00>64.10
94.00>66.00
99.00571.10
93.00>66.10
93.00>63.10
128.00>64.00
146.00>111.10
146.00>111.10
79.00>77.10
146.00>111.10
108.00>77.00
121.05>77.00
107.10>77.10
130.10>113.10
117.00>81.90
71.05>51.00
82.00>54.10
82.00>54.00
139.005109.10
107.00>77.10
122.10>105.10
93.0063.10
162.00>63.10
180.00>109.00
128.10>102.10
136.00>108.10
127.00>65.10
225.00>189.80
107.00>77.10
142.105115.10
142.105115.10
237.00>141.00
196.00>97.00
196.00>97.00
172.005151.20
162.00>127.10
138.00>92.00
168.00>75.10
163.00577.20
168.00>75.00
165.00>90.00
152.10>150.10
92.05>65.00
152.10>150.10
184.05>107.00
109.05>81.00
89.05>63.10
168.00>139.10
230.00>130.90
230.00>130.90
149.00565.00
141.00>115.20
165.10>163.10
138.00>108.10
198.05>121.00
169.00>167.20
71.00551.20
329.80>141.00
250.00>141.10
283.80>24:8.80
265.90>164.90
178.105176.10
178.10>176.10
167.00>139.20
149.00>93.10
202.10>200.10
184.00>156.10
202.10>200.10
244.00>240.10
149.00>65.10
129.00555.10
212.00>180.10
228.105226.10
149.00>65.10
228.10>226.10
149.00>65.10
252.105250.10
252.105250.10
252.105250.10
279.00>277.10
276.10>274.10
278.10>276.10
276.10>274.10
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Transition 2
74.00542.10
79.10>52.10
112.00>92.10
66.00>40.00
99.00>69.10
93.00>51.10
95.00>65.00
128.00>91.90
146.00>75.20
146.00>75.20
107.00>79.10
146.00>75.20
108.00>79.00
121.05>45.00
107.10>79.10
130.10>88.10
119.0083.80
123.05>77.00
128.00>82.10
138.00>82.00
139.00>81.00
122.00>107.10
105.10>77.10
95.00>65.00
164.00>63.10
180.00>145.10
128.10>78.00
136.005134.10
127.00>92.10
225.00>155.00
142.00>107.00
115.10>89.00
115.10>89.00
231.00>143.00
198.00>97.00
198.00>97.00
172.005146.10
162.00>77.10
138.00>65.10
168.00>92.00
163.005133.10
168.00>122.00
165.00>63.10
152.10>126.10
138.05>65.00
152.105126.10
154.05>107.00
109.05>53.10
165.05>119.00
139.00>89.10
232.00>132.90
232.00»132.90
177.00>149.10
204.00>141.20
165.10>115.10
108.00>80.00
198.05>53.00
168.00>139.00
71.00>74.10
331.80>142.90
24:8.00>141.10
283.80>213.80
265.90>166.90
178.105152.10
178.10>152.10
166.00>140.00
149.00>65.10
200.10>198.10
184.00>167.10
200.10>198.10
244.00>226.20
149.00>93.10
129.00>101.10
212.00>196.20
226.105224.10
167.00>149.10
226.10>224.10
149.00>93.20
250.105248.10
250.105248.10
250.105248.10
279.00>250.00
214.105272.10
278.105>274.10
214.10>272.10
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Benzo[b]- and [k]- fluoranthene; 252 --> 250.1 m/z

1 ppb
32% Resolution

_/\

159 16.0 16.1 16.2 16.3 16.4 16.5 16.6 16.7 16.8 16.9 17.0 171 172 173 174
Benzidine; 184 --> 156.1 m/z
10 ppb 1000 ppb
091 Asymmetry 1.05 Asymmetry
L L B A B L B B L L B B L L e L L L D I I B B R B R R R
12.9 13.0 131 132 133 134 135 129 13.0 131 132 133 134 135
Pentachlorophenol; 265.9 -->166.9 m/z
0.98 Asymmetry 1.03 Asymmetry
L e e B e e e e T o e o e o o o e e LI e e e L e e L o e e e e e e e L B e e e e e e BB
10.9 11.0 111 11.2 113 114 115 10.9 11.0 111 112 113 114 115
Time (min)
GC_EV1535
Column RMX-5Sil MS, 30 m, 0.25 mm ID, 0.25 pm (cat.# 17323)
Injection
Inj. Vol.: 1L split (split ratio 5:1)
Liner: 3.5 mm Topaz single taper inlet liner w/wool (cat.# 23336)
Inj. Temp.: 275°C
Oven
Oven Temp.: 40°C (hold 1.5 min) to 280 °C at 20 °C/min to 320 °C at 5 °C/min (hold 1 min)
Carrier Gas He, constant flow
Linear Velocity: 39.5cm/sec @ 40 °C
Detector SRM/MRM
Acquisition Type: SRM/MRM
Source Temp.: 230°C
Transfer Line Temp.: 300°C
Analyzer Type: Triple Quadrupole
lonization Mode: El
Collision Gas: Ar
Tune Type: PFTBA
Tune Emission Current: 60 pA
Notes Shimadzu Nexis GC-2030 with Shimadzu GCMS-TQ8050 NX ultra-fast mass spectrometer with EI
source and UFsweeper high-efficiency collision cell
Acknowledgement Shimadzu
Peaks tr (min) Transition 1 Collision energy Transition 2 Collision energy 2
1. Benzidine 13.062 184.00>156.10 24 184.00>167.10 24
2. Benzo[b]fluoranthene 16.691 252.10>250.10 36 250.10>248.10 36
3. Benzo[k|fluoranthene 16.746 252.10>250.10 36 250.10>248.10 36
&, Pentachlorophenol 11.159 265.90>164.90 26 265.90>166.90 26
P
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Calibration Performance | 1EEE 1 F TLE LI IR E#R
Table i7" 9 & 512, Shimadzu GC-MS/MSS X T L BEICAREM L SN T=RMX-5Sil MSOFASLDEAEHEICEDBLEWLE
BRUEFECEY ISRV BNTEHEL NILODIRRENESNFE LT,

IREHRDIEMIRLERE (%RSE) (. INTDILEM T20% U T THORERICET BT —X@BEEREB L LE Ll e ARMBH
BREERICEMO—ERICOVWTRERE (R?) Z5HE L IR FHEN R E B2 TcIANTDIEEY TR 2 0.990 85N E LT

INTOFEBEREEREEMICE VW T REIREFE Z1-1000 ppbF7z(£10-1000 ppbTH O REEFHED#A50-1000ppbTLI &
BEBRICOVTEREED FRACPEL B T RIS SREERICN T 2A8BEMMBEVC EH S BERNDREREEZSNE T E5IC
EBERERFA (IDL) 13 REEH (14.70 pg) LU2,4-20=+O7x/—)L(11.53 pg) ZREIRTOFEBEHEERILEYTLDIS
LLARIIVAT HTEDTIL0) &R LELT

Table Il: RMX-5Sil MSH S L%ZBW-HEFEREBRIESMAITICE (T SR ERETHE

Compound Name ‘ Retention Time (min) ‘ Calibration Curve %RSE ‘ R2 ‘ Low Point (ppb) ‘ High Point (ppb) IDL (pg)
N-Nitrosodimethylamine 3113 16.82 5 1000 2.14
Pyridine 3.276 8.69 0.99% 10 1000 3.23
2-Fluorophenol 4.532 15.24 5 1000 0.28
Phenol 5.514 19.25 1 1000 0.70
Phenol-d5 5.5 17.86 1 1000 0.29
Aniline 5.554 9.52 0.993 10 1000 143
Bis(2-chloroethyl) ether 5.619 14.33 1 1000 0.42
2-Chlorophenol 5.688 19.78 1 1000 128
1,3-Dichlorobenzene 5.863 16.96 1 1000 0.36
1,4-Dichlorobenzene 5.944 17.90 1 1000 0.77
Benzyl alcohol 6.069 17.06 1 1000 0.98
1,2-Dichlorobenzene 6.116 17.32 1 1000 113
2-Methylphenol 6.194 19.48 10 1000 1.95
2,2'-oxybis(1-chloropropane) 6.229 19.32 10 1000 4.04
3- and 4-Methylphenol 6.369 19.11 1 1000 1.01
N-Nitrosodi-N-propylamine 6.374 538 0.997 10 1000 3.10
Hexachloroethane 6.511 15.67 5 1000 136
Nitrobenzene 6.563 12.10 0.996 5 1000 0.81
Nitrobenzene-d5 6.541 17.81 1 1000 0.96
Isophorone 6.846 18.92 1 1000 0.56
2-Nitrophenol 6.941 13.56 0.996 10 1000 1.26
2,4-Dimethylphenol 6.99 19.63 1 1000 0.36
Benzoic acid 7.019 3.84 0.998 50 1000 1470
Bis(2-chloroethoxy)methane 7102 14.01 1 1000 0.26
2,4-Dichlorophenol 1223 18.99 1 1000 0.83
1,2,4-Trichlorobenzene 1333 10.67 1 1000 0.46
Naphthalene T424 8.68 1 1000 0.73
2,6-Dichlorophenol 1223 18.18 1 1000 0.62
4-Chloroaniline 1484 13.85 0.998 5 1000 134
Hexachlorobutadiene 1.59 13.96 1 1000 0.65
4-Chloro-3-methylphenol 8.072 16.99 1 1000 0.30
2-Methylnaphthalene 8.268 10.57 1 1000 0.63
1-Methylnaphthalene 8.388 18.50 1 1000 0.64
Hexachlorocyclopentadiene 8.474 16.59 0.998 5 1000 2.12
2,4,6-Trichlorophenol 8.613 16.69 5 1000 1.55
2,4,5-Trichlorophenol 8.651 16.98 5 1000 0.76
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Table II: (i =)

Compound Name Retention Time (min) | Calibration Curve %RSE ‘ R? ‘ Low Point (ppb) | High Point (ppb) IDL (pg)
2-Fluorobiphenyl 8721 16.31 1 1000 1.05
2-Chloronaphthalene 8.862 14.23 1 1000 0.43
2-Nitroaniline 8.979 11.82 0.996 10 1000 133
1,4-Dinitrobenzene 9.143 12.76 0.996 10 1000 8.63
Dimethylphthalate 9.216 18.60 1 1000 0.60
1,3-Dinitrobenzene 9.14 18.88 0.991 10 1000 6.97
2,6-Dinitrotoluene 9.281 19.86 0.997 5 1000 2.06
Acenapthylene 9.374 11.13 1 1000 037
3-Nitroaniline 9.484 18.30 0.995 10 1000 2.89
Acenaphthene 9.592 9.4k 0.991 1 1000 2.61
2,4-Dinitrophenol 9.617 119 0.995 10 1000 11.53
4-Nitrophenol 9.689 14.01 0.998 10 1000 4.39
2,4-Dinitrotoluene 9.778 14.84 0.999 10 1000 4.30
Dibenzofuran 9.805 9.94 1 1000 0.38
2,3,5,6-Tetrachlorophenol 9.904 16.86 5 1000 237
2,3,4,6-Tetrachlorophenol 9.958 1112 0.997 5 1000 1.74
Diethylphthalate 10.093 15.97 1 1000 0.67
4-Chlorophenyl phenyl ether 10.234 121 1 1000 0.57
Fluorene 10.23 14.54 1 1000 0.37
4-Nitroaniline 10.234 18.81 0.993 10 1000 2.33
4,6-Dinitro-2-methylphenol 10.283 19.99 0.996 10 1000 7.99
N-Nitrosodiphenylamine 10.376 18.03 1 1000 0.53
Diphenylamine 10.376 18.03 1 1000 0.53
Diphenylhydrazine 10.429 14.83 10 1000 3.39
2,4+,6-Tribromophenol 10.524 18.55 0.997 5 1000 415
4-Bromophenyl phenyl ether 10.839 15.84 1 1000 0.74
Hexachlorobenzene 10.922 12.99 1 1000 0.96
Pentachlorophenol 11.159 16.75 0.997 5 1000 114
Phenanthrene 11421 13.06 1 1000 0.18
Anthracene 11.484 15.30 1 1000 0.92
Carbazole 11.68 14.68 1 1000 0.52
Di-n-butylphthalate 12.131 15.80 5 1000 0.25
Fluoranthene 129 10.80 1 1000 0.26
Benzidine 13.062 19.24 0.998 10 1000 143
Pyrene 1318 10.13 1 1000 0.54
o-Terphenyl-D14 13377 13.45 1 1000 0.62
Butylbenzylphthalate 14.012 15.67 5 1000 0.76
Bis(2-ethylhexyl)adipate 14.129 18.95 0.994 10 1000 115
3'3-Dichlorobenzidine 14.769 17.70 0.996 10 1000 176
Benz[a]anthracene 14.805 11.61 1 1000 0.38
Bis(2-ethylhexyl)phthalate 14.875 19.67 5 1000 0.58
Chrysene 14.861 8.91 1 1000 0.34
Di-n-octylphthalate 16 18.78 0.998 5 1000 0.49
Benzo[b]fluoranthene 16.691 11.15 1 1000 0.41

L~
7 www.restek.com RESTEK



Table II: (i =)

Compound Name Retention Time (min) | Calibration Curve %RSE ‘ R? ‘ Low Point (ppb) | High Point (ppb) IDL (pg)
Benzo[K]fluoranthene 16.746 13.09 1 1000 0.50
Benzo[a]pyrene 17.338 12.32 1 1000 0.24
Dibenz[a,jJacridine 19.26 19.92 1 1000 0.60
Indeno[1,2,3-cd]pyrene 19.754 15.17 1 1000 0.71
Dibenz[a,h]anthracene 19.813 13.06 1 1000 0.56
Benzo[g,h,i]perylene 20.339 10.79 1 1000 0.50
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1. U.S. Environmental Protection Agency, Method 8270E, Semivolatile organic compounds by gas chromatography/mass spectrometry, June 2018. https://www.epa.gov/sites/default/files/2020-10/
documents/method_8270e_update vi_06-2018_0.pdf

2. U.S. Environmental Protection Agency, Method 3511 (SW-846), Organic compounds in water by microextraction, July 2014. https://www.epa.gov/hw-sw846/sw-846-test-method-3511-organ-
ic-compounds-water-microextraction
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