[bookmark: _GoBack].	7. Supplementary figures 

(a)
(b)
Phenol C6H6O
Weakly ionised

[bookmark: _heading=h.2afmg28]SF 1: (a) DAD [280 nm] and (b) TIC chromatograms of phenol (C6H6O) RT = 17.897 min
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SF 2: DAD and TIC chromatograms of pure catechol standard (C6H6O2) RT= 13.867 min
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[bookmark: _heading=h.pkwqa1]SF 3: EIC of Catechol C6H6O2 produced upon ozonation of phenol
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[bookmark: _heading=h.39kk8xu]SF 4: EIC of acrylic acid C3H4O2 (compound 21) produced upon ozonation of phenol
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[bookmark: _heading=h.1opuj5n]SF 5: EIC of isomer of Catechol C6H6O2 produced upon ozonation of phenol RT = 20.639 mins
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[bookmark: _heading=h.48pi1tg]SF 6: EIC of one of two dimerised compounds of phenol ozonation in alkaline medium C12H10O2
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[bookmark: _heading=h.2nusc19]SF 7: EIC of second dimerization compound of phenol ozonation C12H10O2
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[bookmark: _heading=h.1302m92]SF 8: EIC of trimer C18H14O3 produced upon alkaline ozonation of phenol

[image: ]
[bookmark: _heading=h.3mzq4wv]SF 9: DAD and TIC chromatograms for resorcinol (C6H6O2) RT= 11.963 min
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[bookmark: _heading=h.2250f4o]SF 10: DAD and TIC chromatograms for hydroquinone (C6H6O2) RT = 8.707 min
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SF 11: DAD and TIC chromatograms for benzoquinone (C6H4O2) RT = 12.973 min
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[bookmark: _heading=h.haapch]SF 12: Representative chromatogram for 2-chlorophenol RT= 21.493
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[bookmark: _heading=h.319y80a]SF 13: DAD (280 nm) chromatogram for 2-chlorophenol ozonation in acidic media (pH 3) t=20mins
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SF 14: DAD (280 nm) chromatogram for 2-chlorophenol ozonation without pH control t=20mins
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SF 15: DAD (280 nm) chromatogram for 2-chlorophenol ozonation in alkaline media (pH 10) t=20mins

[bookmark: _heading=h.1gf8i83][image: ]
[bookmark: _heading=h.40ew0vw]SF 16: DAD (280 nm) chromatogram for 2-chlorophenol ozonation constant alkaline media (pH 10) t=20mins
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[bookmark: _heading=h.2fk6b3p]SF 17: Mass spectrum of catechol C6H6O2 produced upon hydroxylation of 2-chlorophenol
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[bookmark: _heading=h.upglbi]SF 18: Mass spectrum of first hydroxylation product of 2-chlorophenol C6H5ClO2
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[bookmark: _heading=h.3ep43zb]SF 19: Mass spectrum of second hydroxylation product of 2-chlorophenol ozonation C6H5ClO2

[bookmark: _heading=h.1tuee74][image: ]
[bookmark: _heading=h.4du1wux]SF 20: Representative chromatogram of 4-chlorophenol (RT=22,287). Top DAD. Bottom TIC.
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SF 21: Mass spectrum of 4-chlorophenol showing isotope distributions C6H5ClO
 
[bookmark: _heading=h.2szc72q][image: ]
SF 22: Total ion chromatogram (TIC) for 4-chlorophenol ozonation in acidic medium. Starting pH 3.5, t=20 minutes

[bookmark: _heading=h.184mhaj][image: ]
SF 23: Total ion chromatogram (TIC) for 4-chlorophenol ozonation at dissolution pH 6 t=20 minutes
[bookmark: _heading=h.3s49zyc][image: ]
SF 24: Total ion chromatogram (TIC) for 4-chlorophenol ozonation in alkaline medium. Starting  pH 10, t=20 minutes
[bookmark: _heading=h.279ka65][image: ]
[bookmark: _heading=h.meukdy]SF 25: Total ion chromatogram (TIC) for 4-chlorophenol ozonation with pH held constant at pH 10. Time =20 minutes
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[bookmark: _heading=h.36ei31r]SF 26: Mass spectrum of single hydroxylation product of 4-chlorophenol ozonation C6H5ClO2
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[bookmark: _heading=h.1ljsd9k]SF 27: Mass spectrum of dimerised product of 4-chlorophenol ozonation C12H8Cl2O2
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[bookmark: _heading=h.45jfvxd]SF 28: Mass spectrum of trimerised product of 4-chlorophenol ozonation C18H11Cl3O3

[bookmark: _heading=h.2koq656]

[bookmark: _heading=h.zu0gcz]SF 29: Representative DAD and TIC chromatogram for 2,4-dichlorophenol at the start of each experiment. RT= 21.680 minutes.
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[bookmark: _heading=h.3jtnz0s]SF 30: Mass spectrum of 2,4-dichlorophenol showing isotope spacing used for identification C6H4Cl2O

[bookmark: _heading=h.1yyy98l]

[bookmark: _heading=h.4iylrwe]SF 31: DAD (280 nm) and TIC chromatogram for 2,4-dichlorophenol at t= 10 minutes in acidic media. pH 3
[bookmark: _heading=h.2y3w247]

SF 32: DAD (280 nm) and TIC chromatogram for 2,4-dichlorophenol at t= 10 minutes without pH control.
[bookmark: _heading=h.1d96cc0]

SF 33: DAD (280 nm) and TIC chromatogram for 2,4-dichlorophenol at t= 10 minutes in alkaline medium. pH 10.
[bookmark: _heading=h.3x8tuzt]

[bookmark: _heading=h.2ce457m]SF 34: DAD (280 nm) and TIC chromatogram for 2,4-dichlorophenol at t= 10 minutes. pH held constant in alkaline medium (pH 10).
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[bookmark: _heading=h.rjefff]SF 35: Mass spectrum of hydroxylation product on ozonation of 2,4-dichlorophenol C6H4Cl2O2
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[bookmark: _heading=h.3bj1y38]SF 36: Mass spectrum of first dimerization product of 2,4-dichlorophenol ozonation C12H6Cl4O2
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[bookmark: _heading=h.1qoc8b1]SF 37: Mass spectrum of dechlorination product of 2,4-dichlorophenol ozonation C6H5ClO2
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[bookmark: _heading=h.4anzqyu]SF 38: Mass spectrum of second dimerization product of 2,4-dichlorophenol ozonation C12H7Cl3O3
 

7.0	Supplementary tables

[bookmark: _heading=h.2pta16n]ST 1: Intermediates of phenol ozonation at varying pH as followed by LC-MS
	Time (min)
	Acidic pH (3)
	Dissolution pH 6
	Alkaline pH (10) [not held constant]
	Constant alkaline pH (10)

	
	RT 
	mass
	Formula
	RT
	mass
	Formula
	RT
	mass
	Formula
	RT
	mass
	Formula

	0
	 
	17,987
	 
	C6H6O
	17,987
	 
	C6H6O
	17,987
	 
	C6H6O
	17,987
	 
	C6H6O

	10
	1
	13,996
	110,03721
	C6H6O2
	13,998
	110,03759
	C6H6O2
	12,8
	72,02096
	C3H4O2
	3,153
	113,99286
	C4H2O4

	
	2
	 
	
	
	 
	
	
	14,003
	110,03625
	C6H6O2
	21,13
	186,06842
	C12H10O2

	
	3
	 
	
	
	 
	
	
	20,812
	110,03676
	C6H6O2
	23,044
	186,06852
	C12H10O2

	
	4
	 
	
	
	 
	
	
	20,814
	136,0525
	C8H8O2
	 
	
	 

	
	5
	 
	
	
	 
	
	
	21,134
	186,06903
	C12H10O2
	 
	
	 

	
	6
	 
	
	
	 
	
	
	22,888
	94,04237
	C6H6O
	 
	
	 

	
	7
	 
	
	
	 
	
	
	23,047
	186,0691
	C12H10O2
	 
	
	 

	20
	1
	12,797
	72,02222
	C3H4O2
	13,995
	13,99500
	C6H6O2
	13,995
	110,03725
	C6H6O2
	3,177
	113,99286
	C4 H2 O4

	
	2
	13,996
	110,03721
	C6H6O2
	 
	
	
	19,749
	110,03712
	C6H6O2
	4,512
	140,01121
	C6 H4 O4

	
	3
	 
	
	
	 
	
	
	22,881
	94,04284
	C6H6O
	4,563
	178,04825
	C6 H10 O6

	
	4
	 
	
	
	 
	
	
	 
	
	 
	5,717
	146,02211
	C5 H6 O5

	
	5
	 
	
	
	 
	
	
	 
	
	 
	5,721
	88,01662
	C3 H4 O3

	
	6
	 
	
	
	 
	
	
	 
	
	 
	8,026
	220,03786
	C11 H8 O5

	
	7
	 
	
	
	 
	
	
	 
	
	 
	8,971
	222,05347
	C11 H10 O5

	
	8
	 
	
	
	 
	
	
	 
	
	 
	12,505
	138,03221
	C7 H6 O3

	
	9
	 
	
	
	 
	
	
	 
	
	 
	12,755
	72,02145
	C3 H4 O2

	
	10
	 
	
	
	 
	
	
	 
	
	 
	13,995
	110,03656
	C6 H6 O2

	
	11
	
	
	
	 
	
	
	 
	
	 
	14,772
	164,04707
	C9 H8 O3

	
	12
	
	
	
	 
	
	
	 
	
	 
	20,81
	110,03697
	C6 H6 O2

	
	13
	 
	
	
	 
	
	
	 
	
	 
	20,812
	136,05279
	C8 H8 O2

	
	14
	 
	
	
	 
	
	
	 
	
	 
	21,129
	186,06892
	C12 H10 O2

	
	15
	 
	
	
	 
	
	
	 
	
	 
	22,883
	96,02153
	C5 H4 O2

	
	16
	 
	
	
	 
	
	
	 
	
	 
	22,884
	124,01611
	C6 H4 O3

	
	17
	 
	
	
	 
	
	
	 
	
	 
	22,884
	94,04247
	C6 H6 O

	
	18
	 
	
	
	 
	
	
	 
	
	 
	23,043
	186,06892
	C12 H10 O2

	
	19
	 
	
	
	 
	
	
	 
	
	 
	27,573
	278,09535
	C18 H14 O3

	30
	1
	12,797
	72,02222
	C3H4O2
	12,807
	72,02235
	C3H4O2
	12,749
	72,01976
	C3H4O2
	3,2
	113,99286
	C4 H2 O4

	
	2
	13,996
	110,03721
	C6H6O2
	13,998
	110,03763
	C6H6O2
	14,008
	110,03447
	C6H6O2
	4,508
	140,01152
	C6 H4 O4

	
	3
	 
	
	
	 
	
	
	22,892
	94,04244
	C6H6O
	4,561
	178,04877
	C6 H10 O6

	
	4
	 
	
	
	 
	
	
	 
	
	 
	4,649
	134,02187
	C4 H6 O5

	
	5
	 
	
	
	 
	
	
	 
	
	 
	4,657
	72,02182
	C3 H4 O2

	
	6
	 
	
	
	 
	
	
	 
	
	 
	5,48
	176,03098
	C6 H8 O6

	
	7
	 
	
	
	 
	
	
	 
	
	 
	5,717
	146,02046
	C5 H6 O5

	
	8
	 
	
	
	 
	
	
	 
	
	 
	5,721
	192,02596
	C6 H8 O7

	
	9
	 
	
	
	 
	
	
	 
	
	 
	5,726
	88,01532
	C3 H4 O3

	
	10
	 
	
	
	 
	
	
	 
	
	 
	5,729
	150,01516
	C4 H6 O6

	
	11
	 
	
	
	 
	
	
	 
	
	 
	7,002
	96,02034
	C5 H4 O2

	
	12
	 
	
	
	 
	
	
	 
	
	 
	7,25
	96,02031
	C5 H4 O2

	
	13
	 
	
	
	 
	
	
	 
	
	 
	8,026
	220,03632
	C11 H8 O5

	
	14
	 
	
	
	 
	
	
	 
	
	 
	8,441
	114,03057
	C5 H6 O3

	
	15
	 
	
	
	 
	
	
	 
	
	 
	8,97
	222,05216
	C11 H10 O5

	
	16
	 
	
	
	 
	
	
	 
	
	 
	12,501
	138,03162
	C7 H6 O3

	
	17
	 
	
	
	 
	
	
	 
	
	 
	12,721
	116,01021
	C4 H4 O4

	
	18
	 
	
	
	 
	
	
	 
	
	 
	12,725
	72,02178
	C3 H4 O2

	
	19
	 
	
	
	 
	
	
	 
	
	 
	13,998
	110,03719
	C6 H6 O2

	
	20
	 
	
	
	 
	
	
	 
	
	 
	14,774
	164,04757
	C9 H8 O3

	
	21
	 
	
	
	 
	
	
	 
	
	 
	20,807
	136,05298
	C8 H8 O2

	
	22
	 
	
	
	 
	
	
	 
	
	 
	20,807
	110,03703
	C6 H6 O2

	
	23
	 
	
	
	 
	
	
	 
	
	 
	21,128
	186,0692
	C12 H10 O2

	
	24
	 
	
	
	 
	
	
	 
	
	 
	22,884
	94,04251
	C6 H6 O

	
	25
	 
	
	
	 
	
	
	 
	
	 
	22,884
	96,02147
	C5 H4 O2

	
	26
	 
	
	
	 
	
	
	 
	
	 
	22,885
	124,01622
	C6 H4 O3

	
	27
	 
	
	
	 
	
	
	 
	
	 
	23,043
	186,06916
	C12 H10 O2

	
	28
	 
	 
	 
	 
	 
	 
	 
	 
	 
	27,579
	278,09543
	C18 H14 O3






[bookmark: _heading=h.14ykbeg]ST 2: Intermediates for 2-chlorophenol ozonation at varying pH as followed by LCMS
	Time mins
	Acidic pH (3)
	Dissolution pH 6
	Alkaline pH (10) [not held constant]
	Constant-alkaline pH (10)

	
	RT
	Mass
	Formula
	RT
	Mass
	Formula
	RT
	Mass
	Formula
	RT
	Mass
	Formula

	0
	 
	21,493
	 
	C6H5ClO
	21,493
	 
	C6H5ClO
	21,493
	 
	C6H5ClO
	21,493
	 
	C6H5ClO

	10
	1
	18,440
	142,9918
	C6 H5Cl O2
	14,003
	110,03693
	C6 H6 O2
	14,003
	110,03741
	C6 H6 O2
	7,035
	96,0216
	C5 H4 O2

	
	2
	
	
	
	18,429
	142,9918
	C6 H5Cl O2
	18,434
	142,9918
	C6 H5Cl O2
	12,803
	72,02222
	C3 H4 O2

	
	3
	
	
	
	18,43
	80,02719
	C5 H4 O
	24,232
	128,00299
	C6 H5 Cl O
	14,004
	110,037
	C6 H6 O2

	
	4
	
	
	
	
	
	
	26,294
	128,00297
	C6 H5 Cl O
	18,436
	142,9918
	C6 H5Cl O2

	
	5
	
	
	
	
	
	
	
	
	
	26,66
	253,99058
	C12 H8 Cl2 O2

	20
	1
	18,433
	142,9918
	C6 H5Cl O2
	4,461
	140,01119
	C6 H4 O4
	4,462
	140,01118
	C6 H4 O4
	12,781
	72,02226
	C3 H4 O2

	
	2
	
	
	
	13,999
	110,03704
	C6 H6 O2
	12,811
	72,02213
	C3 H4 O2
	18,435
	142,9918
	C6 H5Cl O2

	
	3
	
	
	
	18,432
	142,9918
	C6 H5Cl O2
	13,998
	110,03714
	C6 H6 O2
	
	
	

	
	4
	
	
	
	18,433
	80,02711
	C5 H4 O
	18,434
	142,9918
	C6 H5Cl O2
	
	
	

	
	5
	
	
	
	
	
	
	18,436
	80,02699
	C5 H4 O
	
	
	

	
	6
	
	
	
	
	
	
	26,296
	128,00312
	C6 H5 Cl O
	
	
	

	30
	1
	18,440
	142,9918
	C6 H5Cl O2
	4,457
	140,01109
	C6 H4 O4
	5,416
	101,99576
	C3 H2 O4
	5,464
	180,02731
	C5 H8 O7

	
	2
	
	
	
	13,993
	142,9918
	C6 H5Cl O2
	3,132
	113,99286
	C4 H2 O4
	5,727
	150,01689
	C4 H6 O6

	
	3
	
	
	
	18,429
	108,02134
	C6 H4 O2
	4,461
	140,01117
	C6 H4 O4
	
	
	

	40
	1
	
	
	
	4,455
	140,01104
	C6 H4 O4
	3,131
	113,99286
	C4 H2 O4
	
	
	

	
	2
	
	
	
	12,848
	72,02218
	C3 H4 O2
	5,416
	101,99576
	C3 H2 O4
	
	
	

	
	3
	
	
	
	18,436
	108,02128
	C6 H4 O2
	
	
	
	
	
	

	60
	1
	5,414
	101,99547
	C3 H2 O4
	4,238
	88,01637
	C3 H4 O3
	5,397
	150,01669
	C4 H6 O6
	
	
	

	
	2
	
	
	
	5,416
	101,99572
	C3 H2 O4
	5,416
	101,99576
	C3 H2 O4
	
	
	

	
	3
	
	
	
	5,418
	120,00582
	C3 H4 O5
	
	
	
	
	
	





[bookmark: _heading=h.3oy7u29]ST 3: Intermediates for 4-chlorophenol ozonation at varying pH as followed by LC-MS-TOF
	
	 
	Acidic pH (3)
	Dissolution pH (6)
	Alkaline pH (10) [not held constant]
	Constant alkaline pH (10)

	Time mins
	RT
	mass
	Formula
	RT
	mass
	Formula
	RT
	mass
	Formula
	RT
	mass
	Formula

	0
	1
	22,349
	128,00341
	C6 H5 Cl O
	22,349
	128,00341
	C6 H5 Cl O
	22,306
	128,00306
	C6 H5 Cl O
	3,131
	113,99286
	C4 H2 O4

	
	2
	
	
	
	 
	
	 
	 
	
	 
	22,299
	128,00338
	C6 H5 Cl O

	10
	1
	19,233
	143,99792
	C6H5ClO2
	19,179
	145,99495
	C5H6O5
	3,156
	155,98109
	C6H4O5
	3,145
	113,99286
	C4 H2 O4

	
	2
	22,339
	128,00338
	C6 H5 Cl O
	19,18
	143,99808
	C6H5ClO2
	22,287
	128,00317
	C6 H5 Cl O
	22,298
	128,00329
	C6 H5 Cl O

	
	3
	27,358
	253,99058
	C12H8Cl2O2
	22,295
	128,00336
	C6 H5 Cl O
	27,301
	253,9908
	C12 H8 Cl2 O2
	27,306
	253,99099
	C12 H8 Cl2 O2

	
	4
	 
	 
	 
	27,304
	253,99087
	C12 H8 Cl2 O2
	 
	 
	 
	 
	 
	 

	20
	1
	13,659
	96,02137
	C5 H4 O2
	13,605
	96,02141
	C5 H4 O2
	19,189
	143,99823
	C6 H5 Cl O2
	3,167
	113,99286
	C4 H2 O4

	
	2
	19,234
	145,99472
	C5H6O5
	19,179
	145,99495
	C5H6O5
	22,305
	128,00321
	C6 H5 Cl O
	12,813
	72,02164
	C3 H4 O2

	
	3
	19,234
	143,99787
	C6 H5 Cl O2
	19,179
	108,02088
	C6 H4 O2
	27,312
	253,99059
	C12 H8 Cl2 O2
	19,182
	145,99491
	C5H6O5

	
	4
	22,341
	128,00331
	C6 H5 Cl O
	22,293
	128,00331
	C6 H5 Cl O
	 
	
	 
	19,182
	108,02078
	C6 H4 O2

	
	5
	27,354
	253,99058
	C12H8Cl2O2
	27,305
	253,99083
	C12 H8 Cl2 O2
	 
	
	 
	22,297
	128,00304
	C6 H5Cl O

	
	6
	
	
	
	 
	
	 
	 
	
	 
	25,48
	269,98515
	C12 H8 Cl2 O3

	
	7
	
	
	
	 
	
	 
	 
	
	 
	27,304
	253,99106
	C12 H8 Cl2 O2

	
	8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	31,547
	379,97781
	C18 H11 Cl3 O3

	30
	1
	13,65
	96,02148
	C5 H4 O2
	12,889
	72,02191
	C3 H4 O2
	 
	
	 
	3,184
	113,99286
	C4 H2 O4

	
	2
	19,229
	108,02107
	C6 H4 O2
	13,601
	96,02142
	C5 H4 O2
	 
	
	 
	12,808
	72,02165
	C3 H4 O2

	
	3
	27,355
	253,99041
	C12 H8 Cl2 O2
	19,181
	108,02067
	C6 H4 O2
	 
	
	 
	19,178
	145,99486
	C5H6O5

	
	4
	
	
	
	27,305
	253,99069
	C12 H8 Cl2 O2
	 
	
	 
	19,178
	108,02063
	C6 H4 O2

	
	5
	
	
	
	 
	
	 
	 
	
	 
	22,299
	128,00274
	C6 H5 Cl O

	40
	1
	12,848
	72,02202
	C3 H4 O2
	13,601
	96,02137
	C5 H4 O2
	3,134
	113,99286
	C4 H2 O4
	3,199
	113,99285
	C4 H2 O4

	
	2
	13,648
	96,02138
	C5 H4 O2
	19,184
	143,99780
	C6 H5 Cl O2
	12,884
	72,02159
	C3 H4 O2
	5,749
	150,01641
	C4 H6 O6

	
	3
	19,228
	108,02079
	C6 H4 O2
	27,304
	253,99038
	C12 H8 Cl2 O2
	13,606
	96,02114
	C5 H4 O2
	12,807
	72,02163
	C3 H4 O2

	
	4
	22,338
	128,00317
	C6H5ClO
	 
	
	 
	19,187
	143,99774
	C6H5ClO2
	
	
	

	
	5
	27,353
	253,99055
	C12H8Cl2O2
	 
	 
	 
	22,292
	128,00275
	C6H5ClO
	 
	 
	 

	60
	1
	 
	 
	 
	4,249
	113,99286
	C4 H2 O4
	3,133
	113,99286
	C4 H2 O4
	3,221
	113,99286
	C4 H2 O4

	 
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5,747
	150,01642
	C4 H6 O6





[bookmark: _heading=h.243i4a2]ST 4: Intermediates for 2,4-dichlorophenol ozonation at varying pH as followed by LC-MS-TOF
	Time mins
	Acidic pH (3)
	Dissolution pH 6
	Alkaline pH (10) [not held constant]
	Constant alkaline pH (10)

	
	RT
	mass
	Formula
	RT
	mass
	Formula
	RT 
	mass
	Formula
	RT
	mass
	Formula

	0
	 
	21,795
	161,96385
	C6 H4 Cl2 O
	21,795
	161,96385
	C6 H4 Cl2 O
	21,769
	161,96397
	C6 H4 Cl2 O
	21,803
	161,96397
	C6 H4 Cl2 O

	10
	1
	5,418
	97,97711
	C4H2O3
	16,1
	143,99046
	C6 H5 Cl O2
	2,362
	113,99286
	C4 H2 O4
	2,375
	113,99286
	C4 H2 O4

	
	2
	16,101
	143,99046
	C6 H5 Cl O2
	19,196
	177,95917
	C6 H4 Cl2 O2
	16,1
	143,99046
	C6 H5 Cl O2
	19,201
	177,95893
	C6 H4 Cl2 O2

	
	3
	19,197
	177,95921
	C6 H4 Cl2 O2
	21,789
	161,96385
	C6 H4 Cl2 O
	19,199
	177,95901
	C6 H4 Cl2 O2
	21,794
	161,96385
	C6 H4 Cl2 O

	
	4
	21,789
	161,96385
	C6 H4 Cl2 O
	28,617
	321,91325
	C12 H6 Cl4 O2
	21,784
	161,96385
	C6 H4Cl2 O
	28,632
	321,91312
	C12 H6 Cl4 O2

	
	5
	28,62
	321,91330
	C12 H6 Cl4 O2
	 
	
	 
	28,628
	321,91318
	C12 H6 Cl4 O2
	 
	
	

	
	 
	 
	
	
	 
	
	 
	
	
	
	 
	
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	20
	1
	5,435
	97,97689
	C4H2O3
	16,102
	143,99046
	C6 H5 Cl O2
	2,361
	113,99286
	C4 H2 O4
	2,402
	113,99286
	C4 H2 O4

	
	2
	16,11
	143,99046
	C6 H5 Cl O2
	19,197
	177,95929
	C6 H4 Cl2 O2
	16,12
	143,99046
	C6 H5 Cl O2
	7,037
	113,99286
	C4 H2 O4

	
	3
	19,21
	177,95926
	C6 H4 Cl2 O2
	21,792
	161,96385
	C6 H4 Cl2 O
	19,223
	177,95926
	C6 H4 Cl2 O2
	19,203
	177,959
	C6 H4 Cl2 O2

	
	4
	21,8
	161,96387
	C6 H4 Cl2 O
	28,616
	321,91300
	C12 H6 Cl4 O2
	21,819
	161,9638
	C6 H4 Cl2 O
	28,624
	321,91321
	C12 H6 Cl4 O2

	
	5
	28,624
	321,91299
	C12 H6 Cl4 O2
	 
	
	 
	28,655
	321,91285
	C12 H6 Cl4 O2
	32,389
	447,89976
	C18 H9 Cl5 O3

	
	 
	 
	
	
	 
	
	 
	
	
	
	 
	
	

	
	 
	 
	
	
	 
	
	 
	
	
	
	 
	
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	30
	1
	5,404
	97,97706
	C4H2O3
	16,102
	143,99046
	C6 H5 Cl O2
	2,355
	113,99286
	C4 H2 O4
	2,42
	113,99286
	C4 H2 O4

	
	2
	7,04
	113,99286
	C4 H2 O4
	19,197
	177,95922
	C6 H4 Cl2 O2
	7,086
	113,99286
	C4 H2 O4
	6,989
	113,99286
	C4 H2 O4

	
	3
	16,1
	143,99046
	C6 H5 Cl O2
	28,615
	321,91275
	C12 H6 Cl4 O2
	
	
	
	 
	
	

	
	4
	19,198
	177,95920
	C6 H4 Cl2 O2
	 
	
	 
	
	
	
	 
	
	

	
	5
	21,796
	161,96376
	C6 H4 Cl2 O
	 
	
	 
	
	
	
	 
	
	

	
	6
	28,618
	321,91280
	C12 H6 Cl4 O2
	 
	
	 
	
	
	
	 
	
	

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	40
	1
	5,397
	97,97705
	C4H2O3
	 
	 
	 
	2,358
	113,99286
	C4 H2 O4
	2,435
	113,99286
	C4 H2 O4

	
	2
	5,402
	159,93484
	C5H4O6
	 
	
	 
	7,024
	113,99286
	C4 H2 O4
	6,966
	113,99286
	C4 H2 O4

	
	3
	7,008
	113,99286
	C4 H2 O4
	 
	
	 
	
	
	
	 
	
	

	
	4
	19,203
	177,95902
	C6 H4 Cl2 O2
	 
	 
	 
	 
	 
	 
	 
	 
	 





image6.png
X105 Cpd 1: C6 H6 02:- FBF Spectrum(13.880-14.230 rrin) Phenol pH 10 =20 rrins.d Subtract

7

65

6

55

5

45

4

a5

3

25

2

15

1

05

109]
([C6H;

Pooa
RHH)-

11003265
([C6HB02-H)-

111.03400
([C6HE0 21 H)-




image7.png
x104 Cpd 1:C3 HA 02:- FBF Spectrum(12.567-13.034 rin) Phenol pH 10 constant t=20 rrins d_ Subiract
26

7101426

24 ([c3H402-H)-

22

18
16
L4

12

08
06

04
7201720
0.2 {[C3H402}H)-

o [n]





image8.png
x104

095
s
085
s
75
a7
a5
s
055
as:
045
04
LES
03
025
02
015
a1
005

Cpd 1: C6 H6 02: - FEF Specrum (20.639-21.022 rrin) Phenol pH 10 constant =20 mins.d Sublract

109.02071
{[CBHB0 2}-H)-

11003296
{[CBHB0 2}H)-





image9.png
x104

105

095
09
085
08
075
07
065
06
055
05
045
04
035
03
025
02
015
01
005

Cpd 1: C12H10 02: - FEF Spectrum(21.036-21.230 rrin) Phenol pH 10 constant t=20rins d Subtract

18506159
{[C12H1002}H)-

18606455

{[c12H1:

21H-




image10.png
x10% Cpd 1:C18 H14 03: - FBF Spectrum(27.476-27.693 rrin) Phenol pH 10 constant t=20 rins d Subtract

6

55

45

a5

25

15

05

277.08804
([C18H1203FH)-

278.09134

([C19ATF

HH)-




image11.png
102 DADL- B:Sig=280,4 Ref=360,100R esorcinol using foric acid 0.3 rLd
15 133
125
1 CBH602 Resorcinol
075
05
025





image12.png
102 DADL- B:Sig=280,4 Ref=360,100 Hydroquinene s ingfomic acid 0. 3mLd

8707
15

1%
1 CEHBO2 Hydroguinone
0%
05
05

[




image13.png
X103 DAD1- A'Sig=254,4 Rel=360,100 Benzoquinone corrected formic acid.d
12913

06 \

04 C6HB02 Benzoguinone

8707




image14.png
X102 DADL- BSig-2804 Ref-380,100 dissociation pHnew plurb t =0 mins rin 3d

22
21

2
19
18
17
16
15
14
13
12
11

1
o0g
08
o7
o8
05
04
03
02
o1

13210

21403

F———

CBHSCIO

o
0.1
02





image15.png
x102 DAD1 - B:Sig=280,4 Ref=360,100 2CP pH 3 new plurmb t=20 rvins.d
1
09

21453
&Aa.20

08

07
o CBH5CIO2 COHECIO2

05

04 CBHECIO

.19

03
02

14.700

16373
18333

01

6087
11.56
i}10373

5075
P> 4023
F

0

01





image16.png
X102 DADL- B:Sig=280,4 Ref=360,100 disscciation pH new plumb t =20 mins.d
14
0.9+
084
074
064
05+
0.4+
034
024
0.1

10.387
69.16

=

CeH602

14.713
47.99

11660

P 1750

C6H5CIO2

C6H5CIO2

/ C5H40
7

21.487

CEH5CIO

04

014




image17.png
%102 DADL - B:Sig=280,4 Ref=360,100 2CP pH 10 t=20 mins.d Smooth

1
09
08
07
06
05
04
03
02
01

0

01

CB6HB02

2

]
=

/

14.700

CBHACI02

CBH5CI02

C5H4O

21.493

é\

AN

CBH5CIO





image18.png
x102 DAD1- BSig=280,4 Ref=360,100 2CP pH 10 constant t=20 mins.d
1

14,693
54514

09
08 CBHECI02 CBHECI02 CBH5CIO
07
06
05
04

16533
70.95

18,540
1.493

03

10387
20.05

02

6.087
14.78

01

<=
T
5

0

01





image19.png
X103 Cpd 1: C6 Ha 02: - FEF Spectrum({18.319-18.636 rrin) diss ociation pH new plurrb £ =20 mins.d Subtract

17 3ap1
26 (tceHab2)-H)-

24
22

2
18
16
L4
12

1
08
06

o4 108.01784

([C6H402-H)-
02

|
0





image20.png
X103 Cpd 1: C6 HS C| 02: - FEF Spectrum (14.690-14.907 i) iss ociation pH new plurrb t=20 rrins.d Subtract

2.2 14299076
21 ([ceHsClo2}H)-
2
19
16
17
16
15
14
13
12
11
1
09
08 144.98796
07 ([eHsClo2)-H)-
06
05
0.4
03
02
0.1
o

14399202
([c6HSCIO2}H)-





image21.png
X103 Cpd 1: C6 H C| 02: - FEF Spectrum (18.323-18.640 mir) diss ociation pH new plurrb t=40 rrins.d Subtract

24
142,99071
32 ([ceH5CIO2-H)-

E
26
26
24
22

2
18
16
14
12 144.98779

1 ([C6HS P21 H)-
08
06
0.4 14399365

02 ([c6H5CIO2FH)-

o




image22.png
X102 DADI - BiSig=280.4 Ref=360,100 4CP dissociaion pHt=0run 3 mins d

18 2103

16
14
12

L
08
08
04
02

o
02




image23.png
X105 Cpd 1: C6 HS Cl O: - FBF Spectrum (22.169-22.485 rrin) 4CP dissociation pH t=10 mrins d Subtract

28

26

24

22

2

18

16

L4

12

1

08

06

04

02

126
([CBHSf

610
101 H)-

128.99295
([c6HSRI0FH)-

127.99895 12090573
([C6HSCIOTH)- ooy
o




image24.png
105 -TIC Scan Chlorophero] 35 t=20mins.d

15
7
65
6
55
5
45
4
35
3
25
2
15
1
05
0

1

3097

4815

6.516

1283

1518

1.136

C5H4O2

C8H5CI02

2238

“
CEH5CIO
dimerproduct C12H8CI202





image25.png
1105

6
55
5
45
4
35
3
25
2
15

1
05

- TIC Scan 4CP dissociationpH t=20 mins.d
1

2m

691

959

1198

CoH402

/
/

J&\Aﬁlm

CoHA2

/

28

CEH5CI0

C12Hsci202




image26.png
105 -TIC Scan 4CP pH 10t=20mins 2d

8541 1
8 19187

15
7 CBH5CI02 catEcio C12H8CI202

65
&
55
5
45
¢
35
3
25
2
15
’ 4718 476 g o
05
o

3144





image27.png
X105 - TIC Scan 4CP pH 10 constankt=2 0 minukes.d

i 1
425 2.9

4
C12H8CI202
. CBH5CIO \ CI8HI1CI303

35
325 318

255 CBH5CIo2
25

225 C12H8CI203

175 C3H402
15

1%

9.456

812

Dl B

075
05
025





image28.png
x10% Cpd 1:C6 H5 CI 02: - FBF Spectrum (19.082-19.349 rvin) 4CP dissociation pHt=40rrins.d Subtract
24

22 142,99055

([CBH5CI021H)-
3

28
26
24
22

2
18
16
L4

12
144.98774

1 ([CBHSEHD2}H)-
08
06

04 143.99345
02 ([coH5ClO 2 H)-

o W




image29.png
x104
4.75
45
4.25

375
a5
325

275
25
225

175
15
125

075
05
025

Cpd 1 C12H8 CI2 02: - FBF Spectrum(27.219-27 419 rrin) 4CP dissociaion pH t=20 rrins.d Subtract

252.08359
([c12H8CI20 21 H)-

254,pB080
{[c12H8¢ |20 2} H)-

25398635 256.97768
([c12H8E R0 21 H)- (c ]2HEﬂ202]—H)—





image30.png
X102 Cpd L: C18H1L CI303: - FBF Spectrum (31.452-31669 rrin) 4CP pH 10 constart t=30 minutes.d Subtract

E
85
8
75
7
65
5
55
B
45
s
as
3
25
2
15
1
05
o

378,
{[C18H1L

008 380.
1303}H)- ([c18H11)

379.p7373
{[C18H11£)303}H)-

777
1303}H)-

382,
{[C18H1:

381.Dy029
([c18H11H1303}H)-

472
1303}H)-




image31.png
x105 - TIC Scan 24DCP constant pH 10 t=0rmirs.d
1

5.
475
45
425
s
375
35
325
E
275
25
225
2
175
15
125
1
075
05

379 4941





image32.png
X102 DADL- BSig=280.4 Ref=560,100 24DCP pH 3t =0
2
e 21620
18
17
16
15
14
13
12
11
1
08 CBH4CI20
08
07
06
05
04
03
02
o1

o
01
02





image33.png
x105 - TIC Scan 24DCP constant pH 10 t=0rmirs.d
1

5.
475
45
425
s
375
35
325
E
275
25
225
2
175
15
125
1
075
05

379 4941





image34.png
X102 DADL- BSig=280.4 Ref=560,100 24DCP pH 3t =0
2
e 21620
18
17
16
15
14
13
12
11
1
08 CBH4CI20
08
07
06
05
04
03
02
o1

o
01
02





image35.png
X104 Cpd 1: C6 H4 C12 0 - FBF Spectrum (21.672-21.973 rrin) 24DCP dissociation pH t=5-2 mrins d_ Subiract

16095655
([CHACI20HH)-
13 -

L4

12
L1

09
08 162[0%365

{[Cc6HACIPOTH)-
07
06
05
04
03
02

16195956 163.95679
o ([c8HACI20 1 H)- ([c8HaCI20 1 H)-

. ! N ]





image36.png
x102

14
13
12
L1

0s
08
o7
06
05
04
03
02
ol

01

DAD - BSig=2804 Ref=360,100 24DCP pH 3t=10d

15,003

21687





image37.png
X105 -TIC Scan 24DCP pH 3t=10d

65

6

5.5

5

45

4

35

3

25

2

15

1

05

1

3649

5417

4850

CEH4CI202

192

C12H6CI402 s

AN
CEHACI20




image38.png
x102

14
13
12
L1

0s
08
o7
06
05
04
03
02
ol

01

DAD - BSig=2804 Ref=360,100 24DCP pH 3t=10d

15,003

21687





image39.png
X105 -TIC Scan 24DCP pH 3t=10d

65

6

5.5

5

45

4

35

3

25

2

15

1

05

1

3649

5417

4850

CEH4CI202

192

C12H6CI402 s

AN
CEHACI20




image40.png
x105 -TIC Scan 24DCP dssodiation pH =10 mins.d
5t CBHACI202

475 CBHACI20
45
.25 C12HBCHO2

28621

375
35
325

275
25
225

175
15
125

1 365% 45490 7659
0.75
05

2089

9259





image41.png
%102 DADI - B:Sig=280,4 Ref=360,100 24DCP dissociation pHt=10 mins.d

14
13
12
11

1
08
08
07
06
05
0.4-
03
02
0.1

10.547

15.087

21680

0
-0.1 ki





image42.png
x105 -TIC Scan 24DCP dssodiation pH =10 mins.d
5t CBHACI202

475 CBHACI20
45
.25 C12HBCHO2

28621

375
35
325

275
25
225

175
15
125

1 365% 45490 7659
0.75
05

2089

9259





image43.png
%102 DADI - B:Sig=280,4 Ref=360,100 24DCP dissociation pHt=10 mins.d

14
13
12
11

1
08
08
07
06
05
0.4-
03
02
0.1

10.547

15.087

21680

0
-0.1 ki





image44.png
X102 DADI- BiSig=2€0,4 Ref=360,100 24DCP pH 10 t=10 rrins.d

13
12d 21675
11

1
084
oeq
074
064
054
044
034
024
014

o

01





image45.png
x105 - TIC Scan 24DCP pH 10t=10mins.d
! 1

45
4
35
3
25
2
15
1

05





image1.png
x102 DADI- BSig=280,4 Ref=360,100 Phenol disso pH t=0 mins.d
289

26 17.987
2.4
224

2
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2+

o e
024
0.4





image46.png
X102 DADI- BiSig=2€0,4 Ref=360,100 24DCP pH 10 t=10 rrins.d

13
12d 21675
11

1
084
oeq
074
064
054
044
034
024
014

o

01





image47.png
x105 - TIC Scan 24DCP pH 10t=10mins.d
! 1

45
4
35
3
25
2
15
1

05





image48.png
x102 DADI - BiSig=280,4 Ref=360,100 24DCP constant pH 10 t=10 mins.d

L1

1
09
08
07
06
05
04
03
02
01

15033

21687

o

01





image49.png
x105

475
45
425
2
375
35
325
E
275
25
225
2
175
15
125
1
075
05

- TIC Scan 24DCP constant pH 10 =10 rins.d

1

ie

3523

4741

C6H4CI202

|
i
i
i
|
i

CBH4CI20

C12HBCI402





image50.png
x102 DADI - BiSig=280,4 Ref=360,100 24DCP constant pH 10 t=10 mins.d

L1

1
09
08
07
06
05
04
03
02
01

15033

21687

o

01





image51.png
x105

475
45
425
2
375
35
325
E
275
25
225
2
175
15
125
1
075
05

- TIC Scan 24DCP constant pH 10 =10 rins.d

1

ie

3523

4741

C6H4CI202

|
i
i
i
|
i

CBH4CI20

C12HBCI402





image52.png
X103 Cpd 1: C12H6 Cl4 02: - FBF Spectrum(26:525-28 742 rin) 24DCP dissociation pH =40 ins d Subtract
22
21

2
19
18
17
16 320.90512
15 ([ 12H6EHO 21 H)-
14
13
12
11

L 32489919
0o ([C12H6fTHO 21 H)-
L
o7
06
05

04
323.90525
0.3 32190792 ([c12-6EH0 21 H)- P 2680531

02 c ]2H6E]102}H)— © ]2H6E:|402]—H)— {c ]2H6m02})—1)—
01

o

32290229
([c12H6C140 2] H)-





image53.png
X103 Cpd 1:C6 H5 CI 02: - FBF Spectrum (16.018-16.234 rrin) 24DCP dissociation pH t=40 rrins.d Subtract

26
142,99050
34 ([CoH5ClO2-H)-

a2
3
28
26
24
22
2
18
16
14
12 144.98764
1 {ceHsCloa}H)-
o8
06

04 143.99368
([CBHSCI02}H)-

o
o N





image54.png
x103

0.95
0o
0.85
L
075
o7
0.65
06
0.55
05
0.45
04
0.35
03
0.25
0.2
0.15
o1
0.05

Cpd 1:C12H7 C13 03:- FBF Spectrum(24.826-25.226 rrin) 24DCP dissociation pH =20 rrins.d Subiract

30293910
([C12H7CI30 3} H)-

303,
([C 12H7|

250
03}H)-

304.93604
([c12H7CI30 3 H)-





image2.png
x105 - TIC Scan Phenol dsso pH t=0 mins.d

E/iS 1
284
264
244
229

2
184
164
1.44
124

1
084

064
5716
0.adl0%06 3097 4665

0.2+

ol




image3.png
x102 DADI- BSig=280,4 Ref=360,100 Phenol disso pH t=0 mins.d
289

26 17.987
2.4
224

2
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2+

o e
024
0.4





image4.png
x105 - TIC Scan Phenol dsso pH t=0 mins.d

E/iS 1
284
264
244
229

2
184
164
1.44
124

1
084

064
5716
0.adl0%06 3097 4665

0.2+

ol




image5.png
02 DAD1- BSig-260,4 Ref=360,100 Catachol using formic acid 03 nL.d

! CBHA02 Catechol





