
  

               
 

   
 

   
   

  
   

   

   
   

   

  
  

   

 
 
 
 

 

 
 
 
 

  
 

         

                  

                                                  

         

                                

                                                      

          

                                                                            

                               

                               

                 

                               

                     

              

                                 

                  

          

          

         

                  

                        

                                   

                            

                   

Table 2. Compounds Confirmed with Standards by Retention Times and Mass Spectra
 

(M+1) (M+2) 
Apparent Monoisotopic Ion (M+1) Profile (M+2) Profile Profile Profile 

Note Identified Compound Molecular Ion or Exact Mass Exact Mass Exact Mass Relative Relative 
Fragment Ion (F) (ppm Mass Error) (ppm Mass Error) (ppm Mass Error) Isotopic Isotopic 

Abundance Abundance 

§ dibromochloromethane CHBr2Cl+ 205.81372 (+4.5) 

‡ Fragment CHBrCl+ (F) 126.89563 (+4.9) 127.89837 (S  0.2) 128.89341 (+5.1) 1.16 130.31 

§‡ Bromoform CHBr3 
+ 249.76279 (S0.2) 251.76073 (S0.2) 264.91 

§ p-benzoquinone C6H4O2 
+ 108.02103 (+4.2) 

§‡ Phenol C6H6O
+ 94.04147 (S4.1) 95.04491 (S3.6) 96.04691 (S4.5) 5.83 

§‡ Benzonitrile C7H5N
+ 103.04231 (+1.1) 104.04557 (+0.4) 7.26 

§‡ octamethylcyclotetrasiloxane C7H21O4Si4 
+ (F) 281.05181 (+2.3) 28.06 16.87 

§‡ 1,3-dichlorobenzene C6H4Cl2 
+ 145.96897 (S0.3) 147.96528 (S5.3) 57.87 

§ 1,4-dichlorobenzene C6H4Cl2 
+ † † † 

§ 1,2-dichlorobenzene C6H4Cl2 
+ † † † 

§‡ 2-bromotoluene C7H7Br+ 169.97383 (+4.2) 170.97730 (+4.7) 171.97191 (+4.8) 7.80 90.89 

§ 4-bromotoluene C7H7Br+ † † † 

§‡ 2-bromophenol C6H5OBr+ 171.95246 (+0.5) 172.95582 (+0.3) 173.95035 (0) 6.24 98.24 

§ 2-cresol C7H8O
+ 108.05750 (S0.1) 109.06053 (S3.5) 

§ 4-cresol &/or 3-cresol C7H8O
+ † † 

§‡! ┌ 2-bromo-m-xylene C8H9Br+ 183.98824 (S2.8) 184.99152 (S3.5) 185.98610 (S3.4) 

| 2-bromo-p-xylene 

| 4-bromo-m-xylene 

└  5-bromo-m-xylene 

§‡ 2,4-dichlorophenol C6H4OCl2 
+ 161.96397 (+0.3) 162.96732 (+0.1) 163.96168 (+4.1) 

§‡ 2-iodophenol C6H5OI+ 219.93957 (+4.8) 220.94311 (+5.5) 6.58 

§‡ 4- &/or 3-iodophenol C6H5OI+ † † † 

§‡* 4- &/or 3-chlorophenol C6H5OCl+ 128.00303 (+1.1) 129.00638 (+0.8) 130.00012 (+1.0) 6.21 28.96 

§‡ Benzothiazole C7H5NS+ 135.01366 (S4.5) 136.01735 (+0.1) 137.00957 (S4.3) 
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+§ 4-methyl-2-nitrophenol C7H7NO3 153.04207 (S3.4) 154.04531 (S3.3) 155.04760 (+0.7)
 
+
§ 3-methyl-2-nitrophenol C7H7NO3 153.04188 (S4.6) 7.82 

§ 2-bromo-4-chlorophenol C6H4OClBr+ 205.91256 (S4.1) 206.91597 (S4.0) 207.91038 (S3.7) 133.42 

§ 4-bromo-2-chlorophenol C6H4OClBr+ † † † † 

§‡ 2-bromomesitylene C9H11Br+ 198.00450 (+0.5) 200.00221 (S0.9) 

§‡* 4- &/or 3-bromophenol C6H5OBr+ 171.95246 (+0.5) 172.95582 (+0.3) 173.95035 (0) 6.25 98.24 

§‡ 4-tert-butylphenol C10H14O
+ 150.10520 (+4.9) 151.10786 (-0.1) 

+§‡ 2,4-dibromophenol C6H4OBr2 249.86401 (+4.5) 250.86743 (+4.6) 251.86197 (+4.4) 6.84 191.94 
+§‡ 2,6-dibromophenol C6H4OBr2 † †	 † † † 

§ 4-bromo-3-methylphenol C7H7OBr+ 185.96720 (S4.4) 187.96518 (S4.5) 8.20 91.88 
+§‡ Biphenyl	 C12H10 154.07765 (S3.9) 155.08101 (S4.0) 156.08467 (S2.2) 11.92 

§‡ diphenyl ether C12H10O
+ 170.07320 (+0.2) 171.07666 (+0.6) 172.08038 (+5.3) 12.36
 

+
§ dimethyl phthalate C9H7O3 (F) 163.03898 (S3.3) 164.04287 (S0.2) 165.04411 (S4.5)
 

§# 2,4-di-tert-butylphenol C14H22O
+ 206.16627 (S3.9) 207.16999 (S2.4) 13.83
 

§ DEET C12H17NO+ 191.13046 (S2.7) 192.13354 (S3.5)
 
+§# diethyl phthalate C10H9O3	 (F) 177.05459 (S3.3)
 

+
§ 2,4,6-tribromophenol C6H3OBr3 327.77222 (S3.6)	 329.77027 (S3.3) 287.72 

§‡ 4-bromodiphenylether C12H9OBr+ 247.98304 (S2.6) 248.9873 (+1.0) 249.9813 (S1.6) 12.40 94.90 
+§‡# anthracene/phenanthrene C14H10 178.07764 (S3.4) 179.08240 (+4.3) 15.69 

§ Pyrene C16H10 
+ 202.07741 (S4.2) 203.08099 (S3.2) 204.08511 (+0.5) 1.44 

§ Fluoranthene C16H10 
+ † † † † 

§# Triphenylphosphate C18H15O4P
+ 326.07066 (S0.4) 327.07433 (+0.4) 328.07664 (S0.6) 20.37 

§ The tentative identification was confirmed using a purchased standard. 
‡ Only one composition was possible. No assumptions regarding the presence of P or F atoms were necessary. 
† The exact masses and RIAs were measured for a different isomer. 
! These four isomers co-elute and cannot be distinguished from each other. 
* The RTs for both standards were indistinguishable. The para isomer is more likely based on electrophilic reaction chemistry. 
# Also found in the blank. 
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Table 3. Tentatively Identified Compounds 

(M+1) (M+2) 
Apparent Monoisotopic Ion (M+1) Profile (M+2) Profile Profile Profile 

Note Tentatively Identified Compound Molecular Ion or Exact Mass Exact Mass Exact Mass Relative Relative 
Fragment Ion (F) (ppm Mass Error) (ppm Mass Error) (ppm Mass Error) Isotopic Isotopic 

Abundance Abundance 

‡ Dichloroethylene C2H2Cl2 
+ 95.95331 (S0.5) 96.95627 (S4.8) 97.95046 (+0.5) 

‡ Dibromomethane CH2Br2 
+ 171.85159 (S4.1) 173.84953 (S4.3) 1.08 203.37 

‡! Toluene C7H8 
+ 92.06199 (S6.6) 93.06551 (S5.3) 94.06928 (S1.3) 7.11 

‡ 2-methyl-1-butanal C5H10O
+ 86.07284 (S3.7) 87.07625 (S3.8) 

‡ Xylene C8H10 
+ 106.07780 (S  4.2) 107.08132 (S  3.0) 108.08472 (S3.1) 8.13 

‡ Xylene C8H10 
+ 106.07842 (+1.6) 107.08192 (+2.6) 8.25 

Xylene C8H10 
+ † † † † 

‡ 3-decanol C8H17O
+ (F) 129.12769 (S1.9) 9.92 

‡ Chlorotoluene C7H7Cl+ 126.02363 (0) 127.02759 (+4.5) 128.02068 (S0.2) 

Chlorotoluene C7H7Cl+ † † † 

1,3-dibromo-3-methylbutane C5H10Br+ (F) 148.99652 (S0.5) 150.99438 (S1.1) 

‡ 3,6-dimethyl-3-heptanol C8H17O
+ (F) 129.12769 (S1.9) 

‡ alpha-methylbenzyl alcohol C8H10O
+ 122.07286 (S2.5) 123.07641 (S1.2) 9.50 

‡ acetyl hydroxy methylcyclohexane C7H13O
+ (F) 113.09662 (S0.2) 114.09973 (S2.9) 8.12 

‡ Nitrophenol C6H5NO3 
+ 139.02690 (S0.3) 140.03027 (S0.1) 141.03238 (+5.0) 0.66 

‡ Nitrophenol C6H5NO3 
+ 139.02641 (S3.8) 140.02965 (S4.5) 141.03102 (S4.7) 6.40 0.65 

◊ decamethylcyclopentasiloxane C9H27O5Si5 
+ (F) 355.06904 (S4.1) 356.06952 (S4.7) 357.06716 (S4.3) 11.69 99.00 

2-hydroxy acetophenone C8H8O2 
+ 136.05256 (+1.0) 137.05638 (+4.1) 138.05737 (S3.6) 

‡ 1-bromo-2-butanone C4H7OBr+ 149.96873 (+4.7) 151.96672 (+4.8) 97.78 

‡! dibromochlorobenzene C6H3Br2Cl+ 267.82676 (S8.4) 268.82974 (S9.8) 269.82563 (S4.4) 224.16 

‡ 2,4,6-trichlorophenol C6H3OCl3 
+ 195.92505 (+0.5) 196.92833 (0) 197.92219 (+0.9) 

‡ bromomethylphenol C7H7OBr+ 185.96720 (S4.5) 187.96518 (S4.4) 8.20 91.88 

5-bromo-4-hydroxy-m-cymene C10H13OBr+ 228.01517 (+0.8) 229.01827 (S0.5) 230.01301 (+0.2) 104.43 

‡# surfynol 104 C10H15O
+ (F) 151.11218 (S0.7) 152.11571 (+0.1) 153.11858 (+0.7) 11.08 

‡ bromonitrophenol C6H4NO3Br+ 216.93831 (+3.9) 218.93542 (S0.2) 103.02 
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‡ bromonitrophenol C6H4NO3Br+ 216.93806 (+2.8)	 218.93480 (S3.1) 99.00 

‡	 bromodichlorophenol C6H3OCl2Br+ 239.87462 (+0.8) 241.87240 (+1.5) 149.78 
+‡	 dibromomethylphenol C7H6OBr2 263.87734 (S4.5) 265.86197 (S4.8)
 
+
dibromomethylphenol C7H6OBr2 † †
 

bromoiodophenol C6H4OBrI+ 297.84953 (+1.7) 298.85234 (S0.2) 299.84837 (+4.6) 99.58
 

bromoiodophenol C6H4OBrI+ † † † †
 

bromoiodophenol C6H4OBrI+ † † † †
 
+chlorodibromophenol C6H3OClBr2 283.82286 (S3.7) 285.82089 (S3.0) 240.09 
+chlorodibromophenol C6H3OClBr2 † † † 

+2-phenoxyphenol C12H10O2 186.06715 (S5.0) 12.77 
+‡ 4-methoxy-nitrobenzene C7H7NO3 153.04207 (S3.4) 154.04531 (S3.3) 155.04760 (+0.7) 

‡	 Benzophenone C13H10O
+ 182.07322 (+0.3) 183.07661 (+0.3) 184.07867 (S4.6) 12.85
 

+
2-acetyl-6-methoxynaphthalene C13H12O2 200.08288 (S4.2) 201.08640 (S3.6) 202.08886 (S4.7)
 
+
‡#! 2,2'-diethylbiphenyl C16H18 210.13884 (S9.6) 211.14315 (S5.2)	 17.90 

dibromoiodophenol C6H3OBr2I
+ 375.76124 (+4.6) 377.75767 (+0.5) 211.54 

*# butylbenzylphthalate C12H14O3
+ (F) 206.09385 (S2.1) 208.10120 (+5.6) 17.78 

‡*# di-2-ethylhexyl adipate C14H27O4
+ (F) 259.18978 (S4.4) 260.19459 (+0.8) 261.19765 (+3.4) 17.68 

*# bis(2-ethylhexyl)phthalate C16H23O4
+ (F) 279.15863 (S3.6) 280.16325 (+0.7) 

‡ Only one composition was possible. No assumptions regarding the presence of P or F atoms were necessary. 
! 12-ppm mass error limits used. 
† The exact masses and RIAs were measured for a different isomer. 
# Also found in the blank. 
* Fragment ion 

31
 



  

  
 
Figure 1. 

32
 



  

 

33
 



  

 

34
 



  
  Figure 2. 
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  Figure 3 
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  Figure 4. 
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