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Mode SWATH (TOF MS ; m/z50-1000, TOF MS/MS ; m/z 50-1000)
Polarity Positive
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1,3-Diphenylguanidine

*Z3-15N3

Melamine &7 RLEE-13C3
Cyanuric acid Cyromazine-(cyclopropyl-2,2,3,3-d4)
Guanylurea PFBS-13C3

Bis(2-(2-methoxyethoxy)ethyl) ether
Ammonium undecafluorohexanoate
3-aminomethyl-3,5,5-trimethylcyclohexylamine
Trifluoromethanesulphonic anhydride
Methyldopa

Cyanoguanidine

6-Mercaptopurine

Acetylsalicylic acid

Trichlorfon

Gabapentin

Vigabatrin

Amitrole

Metformin Waters XBridge BEH Amide
Cyromazine Merck ZIC-HILIC

Lisinopril Merck ZIC-pHILIC

Dapsone Merck ZIC-cHILIC

2-Quinoxalinecarboxylic acid

Dinoseb
6-phenyl-1,3,5-triazine-2,4-diyldiamine
1,3-Di-o-tolylguanidine

PFBA

PFBS

GL science Inertsil HILIC
Resonac HILICpak VN-50 2D
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B/~ HJ\NHg @N I @ DPG-290

I N AH P @L NH
CI// N)LNHQ N)LNH;;
H H

DPG-170 l DPG-136
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H
DPG-119
cl .
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_ \ Q XYZXYZ'=H, OH OR Cl
" | N m— T G — O NP
HO H/\(NH Ho S ﬁ’&NH Xy7 ﬁ{NH Cl=2
DPG-226 DPG-246 DPG-294

Fig. 1 Schematic representation of DPG transformation products. This figure was cited

from BJ. Sieira et al. J. Hazard. Mater., 385, 121590 (2020) 38



R C K SDSDPG-CIits

HEIAFEEDOILAN 45 yM DPGIKAKZ 85 yM NaClO TiEzRL
2. LC-QTOFMS (Sciex, X500R) AITE

HN/© C13H12N3 [M+H]+* m/z 210.1010

HN/&NH
= +
© + CI- » 2 C13H1oN5 [M+H]
DPG \\
C,.H..N L i N .
137 713" 73 0 5 10 15 20 25
Time / min

v TEEEFED“EZ DCWVDEHEESNC

U\ " @ @NH " Q}(

NH

@ Ci13H11N3 @ @ Ci13H11N3

Reference: A. Yamamoto, personal communication, March 23, 2022
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DPG-Cl #HHS 0 FINDT7 YA >

vV CNSOBE(KEEVIEREFIMINT DI EEZER, EEEINT
WBS T F)LET7H+1 > Uiz
v IUARICED TFEEDDPG-CIN 71> ani=

DPG : 1,3-diphenylguanidine C,3H,3N,

I |
j A
C13H13N3Cl [M+H]* m/z 246.0792
=
: |
2 4 Ci3H1CIN3 [M+H1+ m/z 244.0637
JL C13H11CIN3O [M+HI]* m/z 260.0590
A M C13H9oCINz3O2 [M+H]* m/z 274.0384
| I |
0 5 10 15 20 25

Time / min

40

Reference: A. Yamamoto, personal communication, March 23, 2022



DPG-Cl #HS T FIVDMSANT BV

DPG(1Cl) C13H13N3Cl [M+H]+

[119.0609 [ l
770387 94.0656 C13H13N3Cl [M+H]
153.0223
>
‘® 229.0538
S
< 35
= o i “ | ) - 35CIm/z 246.0792
77.0391 04.0656 119.0610 155.0181
1] | | SR 37¢ m/z 248.0770
| | |
50 100 150 200 250 300
m/z
DPG(1dH1Cl) C13H11N3Cl [M+H]I+
| [
192.0684
+
167.0734 C13H11N3C| [I\/|+H]
=
7] 209.0951
)
= A Lo 35Clm/z 244.0637
167.0733 192.0688
| | 2090951 37CIm/z 246.0613
| | |
50 100 150 200 250 300 44

m/z . :
Reference: A. Yamamoto, personal communication, April 6, 2022



LC-MS/MSIC X S5 DPG-CIDR

v 7512 =NTZDPG-ClDOm/z’& s, LC-MS/MS (Sciex, TQ4500)
(product ion scan) Z AU\ TCDPG-CIDERZITD IZ.

v Precursors : m/z 244(+2), 246 (+2), 260 (+2), 274 (+2)

v’ [Bl—Retention Time TR Um/z (3 U\E2:8V)) DE— T ZI1EXR

> TNSDOE—UEELLEN 3:1THNIL, DPG-Cl DEJEEMENFL)

Intensity

S
Ci3H13N3CL [M+H]+ m/z 246.0792
M CisHICING [M+HI* m/z 244.0637
N C13H11CIN3O [M+HI* m/z 260.0590
e ha C13HoCIN302 [M+HI* m/z 274.0384
I |
5 10 15 20 25

Time / min
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Reference: A. Yamamoto, personal communication, April 6, 2022
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Product Ion Scanf{&k (LC-MS/MS)

Precursors (m/2) Products (m/2)

DPG(1dH1Cl) 244 (35C|)

C,3H;CINg [M+H]* 246 (37CI) 39

DPG(1Cl) 246 (3°Cl) 2.4 NO
DPG(1dH101Cl) 260 (35C|) 2.6

Ci3H; CINGO [M+H]* 565 (37Cl) 26

FEDSRMART(CDWTTFKEMZDITL, E—O58ELE3 (35Cl :
37Cl = 3:1) (CDWTERUTZ,

Precursors (m/z) Products (m/z)

DPG(1dH1Cl) 244 (35Cl) 171.1, 198.2, 227.1
C13HuCINg 246 (37Cl) 3.2 173.3, 200.3, 229.1
DPG(1dH101Cl) 260 (35Cl) 2.6 125.1
C13HuCIN;O 262 (37Cl) 2.6 127.0

FEEDSRMARTZ (CDWTENIEBOD I ZEER LT, 46



s EIDDPG-CHESR(LC-MS/MS)

E—2s8ELLENH
SnNnsoE—o& DF1EZ RS

35C| 3’Cl AREA ratio

m Tap water A

m Tap water B
0 u | ake water A
River water A
9 m River water B
8 m River water C
m River water D

7 A O @ m Sewage effluent A

6 m Sewage effluent B

m Sewage effluent C

5 m Sewage effluent D

m Sewage effluent E

m Tap water B

m River water A
m River water B
River water C
m River water D

' I [ !I = Sewage effluent A

3 | | i m Sewage effluent B

244 227/246_229 244 198/246_200 244 171/246_173 260_125/262_127 m Sewage effluent C

m Sewage effluent D

| m Sewage effluent E

Cl Cl

m/z AREA ratio

NH NH

@(““\*NH oy N .
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2] RSP DPG &DPG-CINDHEE

Cl Cl

-, P

"\WDPG vs DPG-CI (244 _171) @‘& DPG vs DPG-CI (260 _125)

2

T 35 =~ 16
1
2 ap y = 0.0046x + 0.4274 o 14 o v =0:0272x+1.421
P o9 R2=(0.0827 = R2=0.2133
$ -5l|e g 12
- = ®
5 2.0 g ©
-»-':]!:"-‘-]I | ® ® b 8
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g 1.5 ® g 6
- [ ] i
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v LC-QTOFMSKULC-MS/MSZ FIU\ TDPG-CIDIESR % Ehh

v ST TDPG-CIRIGH S RENTENY. F4 DI DPG-CIR it %Z Efith
L, LC-QTOFMSHEIE U &EC A, FTiTHIR & (XEIRDRICHAE =
HETE

v LC-QTOFMSTHRH SN T F )L BEEDDPG-ClZ 751>

v LC-MS/MS (Product lon Scan) Z AU\ CIRIREEHAI P DDPG-CHEREZ
7 N

v E—m#ELE3 (3°Cl : 37Cl = 3:1) [CDWTERL, 2R FDSRM%Z
DPG-CIEHETE. RIB/KPDDPG-CIDOFEZRIZ,

v 5% NMRZRBU\T DPG-CIOIEISERRT ZIESDH DT IE
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DPG-CI was named according to the following rules

v'Dehydrogenation and cyclization at one place
->1dH

v' Oxygen atom is added at one place ->10

v'Chlorine atom is added at one place -> 1Cl

52






5 £
B iR

PCOD/FsotrlcB T 54K ) IEHEAL
7= NI —FILDOYBEY

ZOBREICEAT 55

b7 B 3L AT EUE A LGB SR A S AE

FEEFIRIEM A AT

IIF— 1R - EMARE Fﬁ
IBIERQE YRIEBRITIL—7

EE WMiGms

: #
/.
M conve i s Resoarch nstuts o B B —r



. £
B iR

FLAX I ARMICBITBIERIES7IZNI-TIOREE

iﬂ’?l;:%flﬁ7°711)lzl—7_- RUB R T Z
P2
CDEs PCDFs
E \i/ o. : _Cl c|c|

| d cl ol

Cl HxDPE
HpDPE

IBRN2ORITDEBEHNREICIC Oc
DPE

BEA R - [EEAL CRIAE TERY UIN Y,
PCOFD 7 O~ MMIEENHTWDHEAHEER

HxDPE (6i83%&1t TeCDF (4= 7S
DPE) )
HpDPE (7i&%1k PeCDF (5i18&L7 5
DPE) )
OcDPE VT >arv&4ALNIRIERLCEERZl 7>
DPE) )

A\
/.
M conve i s Resoarch nstuts o B B —



. £
B iR

KRR E

S
JOBENTEIUCHIBES (Al Sith)
2022FE 5700 MLAP aesiszsis ClllEE)

=]

i
FILIYTOYy DL -l (16h) or
ASE (FILIY, 150C #8159 Y1 2)L2)

BUNLEER
HRERLIR + ST B+ 22BN S A2

PCDFsZ ') —> 77w JSPHI

DHR

BRI UNTIVALE (1)
S E T v — CH30HEE LA
Frl: ~F 45> 40mL

v

N Fr3: &Rz A4 B TcRaL, ML 250mL
,!
O e s Environment and Geology S ——"re—e



- £
B iR

KERAGE
(Do =x)

PCDFs¥ ) > ISP

o)
15%
25uL DD ) FVBR

HRGC/HRMSAIRE
BPX-DXN KU RH12ms

v

TeCDFs — HxDPE
HxCDFs — O ¢ DPE

/’
/',
.*IEEG IxIIL¥— - IRIE - WEMEFT Research Institute of Energy, Enviro 57




AP

(347969) TeCDF / Average

25%DCM/Hx 720 a3~

£

& B

Adj ST2

100
80
60
40
3467-TeCDF
20
07: PASE N PN A
_—
212 216 220 224 228 232 236 240 244 248 252 25.6 26.0 26.4 26.8 272 276 280

(17259) HXDPE / Average

Retention Time (min)

100j — A g TS »
HXCDEsS®D 7 5 7 * 2 b H
; o -— @
60 TeCDFsE—7Ic&
HxCDE ]
s " I N SR N M )
07‘\“‘\“‘“\"\“\“\“\“\“\“\‘/\(‘\\‘ T L L A B S B
212 216 220 224 2238 232 236 240 244 248 252 25.6 26.0 26.4 26.8 272 276 280
Retention Time (min)
(1099865) 13C-TeCDF / Average
1004
80% 1368-TeCDF 1278-TeCDF 2378-TeCDF
60;
0] /\
20
o N A
21‘.2 21‘. 22 0 2.4 22‘.8 23 2 23 6 24 24 4 24 8 25 2 Zé.ﬁ 26‘.0 2&.4 26‘.8 27‘.2 27‘.6 28.0‘

. //
PVIEEG T %—

- B8 - BT Research Institute of Ener

Retention Time (min)

A8 ST2 TeCDF vs HxCDE




£

& B

25%DCM/Hx 75 2> 3 > Al ST2
%Y

(405506) TeCDF / Average

100
60%
20*; 3467-TeCDF “ND”

04 . O o
N T e T L B B S B T A S e B LA A B e e e T B T B S e e LA A T T T
21.2 21.6 22.0 224 228 23.2 23.6 24.0 244 248 252 25.61 26.0 26.4 26.8 272 276 28.0

Retention Time (min)

(4769) HxDPE / Average
100

" 0 = /3 ., =
HXCDE = © 25%DCM/Hx 729 a3 TIZIZRRE
S (40028(;:;

s s B L e e e s e e L N s ey B
21.2 21.6 220 224 228 232 23.6 240 244 248 252 25.6 26.0 26.4 26.8 272 276 280
Retention Time (min)

(898498) 13C-TeCDF / Average

100 1368-TeCDF 1278-TeCDF 2378-TeCDF
80
so—f

40

20

0]

Y]
21.2 21.6 22.0 22.4 22.8 23.2 23.6 240 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

A8 ST2 TeCDF vs HxCDE

>
!
.*IEEG ITxILF— -5 - WERAT Research Institute of Ener




F 25%DCM/Hx 75 2> 3 Al ST2

AP

(80618(;33 7Pe°DF / Average 12348-PeCDF

12378-PeCDF

.

-—— ¥ ———— [ " /[ """ T T T T T[T
26.0 26.4 26.8 27.2 27.6 28.0 28.4 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 320

(as50) HoDPE / Avera HpCDESD 7 5 9 A2 b D
302 PeCDFs®) E — 7‘-—E’ﬂ
HpCDE . 23784KICHREE

— T T T T T T T T T T —— —
26.0 26.4 26.8 27.2 27.6 28.0 284 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 32.0
Retention Time (min)

(551193) 13C-PeCDF / Average

7 12378-PeCDF 23478-PeCDF
80
60%
40
e S 20
4 296 300 304 308

0 —t
—— 7]
26.0 26.4 26.8 27.2 216 28. 0 28

28 8 29 2
Retention Time (min)

A ST2 PeCDF vs HpCDE

y
!
.*IEEG IRxILF— -5 - WEHRAT Research Institute of Ene



£

& B

F 25%DCM/Hx 75 2> 3 > Al ST2

»H )

(94710073 PeCDF / Average 12348-PeCDF

12378-PeCDF

/ pg/g

-————— 77— -—¥ 77— — —
26.0 26.4 26.8 27.2 27.6 28.0 28.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0
Retention Time (min)

(4418:65 PDPE / Average 25%DCM/HX 77293 TIEIZRE

60

HpCDE

20
S (3912) MML f\\(\ﬂ
07

T T T T T T — T T T —— —
26.0 26.4 26.8 27.2 27.6 28.0 284 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 32.0
Retention Time (min)

(666299) 13C-PeCDF / Average
100? 12378'P6CDF 23478'PCCDF
80

6o—f
ek
20

€ S Y U | U W

26.0 26.4 26.8 27.2 276 280 28.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0
Retention Time (min)

A ST2 PeCDF vs HpCDE

y
!
.*IEEG IRxILF— -5 - WEHRAT Research Institute of Ene




(441537) HxCDF / Average

AP

25%DCM/Hx 720 a3~

£

& B

Adj ST2

100
so—f
60;
HXCDF 1
S 20- /\
o] A

J N HCDFs 23pg/e

. . . —
312 316 32.0

(145548) OcDPE / Average
0

100
80%
OcCDE
S 20-
0]

— — . —— 77—
324 32.8 33.2 33.6 34.0 344 348 35.2 35.6 36.0 36.4 36.8

Retention Time (min)

OCCDE®D 7 5 7 X > b B
HXCDFs DE—ZIcd L EE

Ji\

31.2 31.6 320

(596907) 13C-HxCDF / Average

100
80;
60%
T
X S 20
=

T D D L L A
324 328 33.2 33.6 340 34.4 34.8 35.2 35.6 36.0 36.4 36.8

Retention Time (min)

123678-HxCDF  123469-HxCDF

123478-HxCDF 123789-HxCDF

234678-HxCDF

>
!
.*IEEG ITxILF— -5 - WERAT Research Institute of Ener

324 328 33.2 33.6 34.0 34.4 348 35.2 35.6 36.0 36.4 36.8
Retention Time (min)

At ST2 HxCDF vs OcCDE




£

& B

25%DCM/Hx 72 7 3>~

!!‘! »H )

(143703) HXCDF / Average

Adj ST2

100 -
N _
60 -
40
20
] _a
o+ e ——
31.2 31.6 320 324 328 332 336 340 344 3438 35.2 356 36.0 36.4 36.8

(6719) OcDPE / Average
100

OcCDE  *

S 20-

(4012) ]

Retention Time (min)

25%DCM/Hx 752 a v TIEIERE

‘ M i )

0 B T T T T T T T
31.2 316 320

(810098) 13C—HxCDF / Average
100

80 -

60;
40
X S 20

T T T T T T T T [T [ T
324 328 33.2 33.6 34.0 34.4 348 35.2 35.6 36.0 36.4 36.8
Retention Time (min)

123678-HxCDF  123469-HxCDF

123478-HxCDF 123789-HxCDF

34678-HxCDF

>
!
.*IEEG ITxILF— -5 - WERAT Research Institute of Ener

1 e L L L B
324 32.8 33.2 33.6 34.0 34.4 34.8 35.2 35.6 36.0 36.4 36.8

Retention Time (min)

A#8 ST2 HxCDF vs OcCDE




y %4

& B

25%DCM/Hx 75 2> 3 Al ST2
AL

(420106) TeCDF / Average

100
80

: 1278-TeCDF _

60

- 40

07: A L .
A A e o e L LA S e LA B S e L S B S A L S B S e N AL B A o
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retentify Time (min)

(241156337:HXDPE/ Average HXCDES 0) 7 5 7“ X ,/ I\ b‘
TeCDFsOE— 7 ICRE&

60 -]
HxCDE .
S (41625(;§
0,

e e e e e e e e e B e s s e s
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

(1627615) 13C-TeCDF / Average
100

80 1368-TeCDF
60 2378-TeCDF

0] 1278-TeTF A
07 \/\\i\ L L L B

e — T
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

At ST2 TeCDF vs HxCDE
*f,/

20




y %4

& B

25%DCM/Hx 75 2+ 3 Al ST2
%Y

220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

(59116337:HXDPE/Average 25%DCM/HX 7 5 7 :/ 3 ’/T‘i ‘Elﬁf

80

HXCOE Il

(4172) ]
07

— : I T L T L B B LA B e e
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

(1031741) 13C-TeCDF / Average

100 1278-TeCDF 2378-TeCDF
80 1368-TeCDF

60 -

40

20

0;
T T T T T T T T T T T T T T T[T T T
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

A ST2 TeCDF vs HxCDE

>
7
.*IEEG ITaxILF— - RIE - WEFAT Research Institute of Energ



25%DCM/Hx 75 2> 3 Al ST2
AL

(98541) PeCDF / Average

100
80%
60%
2] AA ]\m
(470587; /‘/\
‘ ‘ 29 6 30 0 ‘

T
27.2 276 28.0 28.4 28.8 29 2

; ; —
30 4 30 8 3 2 6 32 0 32 4 32 8 33 2 33.6 34.0
Retgfkion Time (min)

(43679) HPDPE / Average
100

HPCDESD 7 5 7 X 2 b H
HpCDE . PeCDFsOE—Z7IC&

40

S zo—f

(3946) -
0 —

e B B o s e 0 B e s B S B
27.2 276 28.0 28.4 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 32.0 324 32.8 33.2 336 340
Retention Time (min)

(671287) 13C-PeCDF / Average
100 12378-PeCDF 23478-PeCDF

80
60

40

20

0

11—
27.2 276 28.0 284 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 320 324 328 33.2 33.6 34.0
Retention Time (min)

A ST2 PeCDF vs HpCDE
*f,/



y %4

& B

25%DCM/Hx 75 7> 3>
» Y

Aisl ST2

(101945) PeCDF / Average

100 |
60
40
20
] *—L‘#/
0+ T T L
27.2 276 28.0 28.4 28.8 29.2 296 300 304 308 3 2 320 324 328 332 33.6 34.0
Retention Time (min)
(4761) HpDPE / Average — o
100 0 7 p/ p v il’?f
; 25%DCM/Hx 759 a > TIEIZRR
80
60
HpCDE - h
20*:
S (3956) 1 A.h
07‘\“‘\“‘\“\"\“\“\"\“‘\“‘\"\‘“\“‘\“‘\“‘\“‘\“‘\“‘\
27.2 27.6 28.0 28.4 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 32.0 324 32.8 33.2 336 340
Retention Time (min)
(741952) 13C-PeCDF / Average
100 - 12378-PeCDF 23478-PeCDF
80
60
40
20
07‘\“‘\“‘\“‘\‘“\“/\‘\“‘\“‘\“‘\“‘\“‘\‘“\“‘\“‘\“‘\“‘\“‘\“‘\
27.2 276 28.0 284 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 320 324 328 33.2 33.6 34.0
Retention Time (min)
A ST2 PeCDF vs HpCDE
h’/
$WIEEG T x)L¥— - IRIE - WWEHIRFT Research Institute of Energ




y %4

& B

25%DCM/Hx 75 2> 3 Al ST2
AL
_ :

0

— 7 —— -——¥¥———F———F————F—— 77— 77—
33.2 33.6 34.0 34.4 34.8 35.2 35.6 36.0 36.4 36.8 37.2 376 38.0 38.4 38.8 39.2 39.6 40.0
Retention Time (min)

(169111) OcDPE / Average
100

" OcCDED 75 % x> IMIZHXCDF s @
OcCDE | E—JICIZEAEBEELTWEW
S 20—; /\

0+

T T T T T T T T T T T
33.2 336 34.0 344 34.8 35.2 35.6 36.0 36.4 36.8 37.2 37.6 38.0 384 38.8 39.2 396 400
Retention Time (min)

(1367481) 13G-HXCDF / Average 123469-HxCDF
100 234678-HxCDF
80
60 123478-HxCDF  123678-HXxCDF
40 123789-HxCDF
0 e

S — -7
33.2 33.6 340 344 34.8 35.2 35.6 36.0 36.4 36.8 37.2 376 38.0 38.4 38.8 39.2 39.6 40.0
Retention Time (min)

A8 ST2 HxCDF vs OcCDE
*f,/



RH- 25%DCM/Hx 75 2> 2 > Aiifl ST2
U

(143703) nxwwr / Average

100
601
S 20%
H| _ o

0
T T T T L — L — L—— L
31.2 31.6 320 324 32.8 332 33.6 34.0 344 348 35.2 35.6 36.0 36.4 36.8
Retention Time (min)

(6719) OcDPE / Average

100

80 -

25%DCM/Hx 729 a3 TIZIZRRE
OcCDE ‘
S 20 ‘

(40128£ | - UL A S W ‘ ‘ —W Vi i W o v | W ‘
31‘.2 31‘.6 32‘.0 32‘.4 32‘.8 3(;.2 3.';.6 34‘-.0 34‘.4 34‘.3 35‘.2 35‘.6 3é.0 3é.4 36‘.8
Retention Time (min)
(810098) 13C~HxCDF / Average 123678-HxCDF 123469-HxCDF

100 -
123478-HxCDF 123789-HxCDF
234678-HxCDF

————
31.2 31.6 32.0 324 328 33.2 33.6 34.0 34.4 34.8 35.2 35.6 36.0 36.4 36.8
Retention Time (min)

A ST2 HxCDF vs OcCDE

>
7
.*IEEG ITaxILF— - RIE - WEFAT Research Institute of Energ



= e
B o
BPX-DXN RH12ms
25%DCM Fr7s L 25%DCM Fr7s L

2,3,7,8-TeCDF 0.46 0.50 0.50 0.45
TeCDFs 23 21 24 22
12378-PeCDF 2.4 0.23 0.29 0.30
23478-PeCDF - - 0.43 0.32
PeCDFs 17 11 18 11
123478-HxCDF 1.2 1.4 1.5 1.5
123678-HxCDF 0.64 0.76 - -
234678-HxCDF 1.1 0.90 - -
HxCDFs 23 20 23 22

A ST2 EEFER
*/,/
PVIEEG Tx¥— - B - WEWRF Research Institute of Energy, EnvironmentandGeolcey i >



BPX- 25%DCM/HX 75 2> 3 > S:3 STH
DXN il

i o e _
100
: 2378- TeCDF Pg/ g

% 3467-TeCDF
60
40
(355481“”” —_/L A CT—-
21‘.2 21‘,6 22 0 22. 22 8 23 2 23 6 24 0 24 4 24 8 25‘ 2 Zé 6 26 0 26 4 26‘.8 27‘.2 27‘.6 28.0‘

Retention Time (min)

(51286) HXDPE / Average

o] HXCDES®D7 5 Ay b
HxCDE 60 TeCDFs®D E — 7‘:.53@

Sy cscews ]

21.2 21.6 22 0 22 4 22 8 232 23.6 24.0 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

(1047820) 13C-TeCDF / Average
100 1368-TeCDF
1278-TeCDF

80 2378-TeCDF

eoé
40
e S 20

0

Y]
21.2 21.6 22.0 22.4 22.8 23.2 23.6 240 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

S)# ST5 TeCDF vs HxCDE

>
7
.*IEEG ITaxILF— - RIE - WEFAT Research Institute of Energ



(19397) TeCDF / Average

100

£

& B

25%DCM/Hx 72 7 3>~
»H )

Si#fl ST5

pg! g

3467-TeCDF

2378-TeCDF

b ki

T 77— T
220 224 22.8 23.2 23.6 26.4 26.8 272 276 280

T T T " "
212 216 240 244 248 252 56 260
Retention Time (min)
(48693) HxDPE / Average
100
80 0 o
1 — S
4 - *»
HxCDE 60 25/0DCM/HX 7293 7THh
. BRETEL
IFEALER A
S 20
(3555) 1
0 L L B L B O B B B
212 216 220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280
Retention Time (min)
(933492) 13C-TeCDF / Average
1007 1368-TeCDF 1278-TeCDF 2378-TeCDF
80
60 -
40
e S 20
07‘\“‘\“‘\“‘\‘“\“‘\“‘\“‘\“‘\“‘\“‘\‘“\“‘\“‘\“‘\“‘\“‘\“‘\
212 216 220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280

>
!
.*IEEG ITxILF— -5 - EFRAT Research Institute of Energ

Retention Time (min)

S8 STH TeCDF vs HxCDE




y %4

& B

25%DCM/Hx 75 27+ a > S:8l ST5
AL

(26995) TeCDF / Average
100

80

60
40

20
(3720)
0 —

1469-TeCDF

—— 77— 77— 77—
220 224 228 232 236 240 244 248 252 256 260 264 2638 2 276 280 284 288 292 296 300 304 308
Retention Time (ngin)

(73541) HxDPE / Average
100

«|  HXCDESD 75 X b
HxCDE .1 TeCDFshE—ZICRE
S 20£

(3807) 1
0 1

e e e e e e e e e B o e e
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

(1168482) 13C-TeCDF / Average

e 1368-TeCDF 1278-TeCDF  2378-TeCDF
80
60

40

20

0;
T T T T T T T T T T T T T T T T T T T T T[T T T
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

S;#8 STH5 TeCDF vs HxCDE
*f,/



BPX- 25%DCM/Hx 75 2> 2 > S:3 STH
DXN U

(22257) TeCDF / Average
100

80

60
40

20
(3725)
0 —

1469-TeCDF

L T B A B s o B T L A B e o S B T T T
220 224 228 232 236 240 244 248 252 256 260 264 268 f 276 280 284 288 292 296 300 304 308
in)

Retention Time (

(67068) HXDPE / Average
100

80

- 25%DCM/HX 759 a»Th
BELAEBRETE L

e s B e B B A L B s B B B LA A B S B S

220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308
Retention Time (min)

(1071387) 13C-TeCDF / Average

100 1278-TeCDF
80 1368-TeCDF 2378-TeCDF

60

A B R A B LT A A A o S LA A A e et B i s e e e B LA W e
220 224 228 232 236 240 244 248 252 256 260 264 268 272 276 280 284 288 292 296 300 304 308

Retention Time (min)

A ST2 TeCDF vs HxCDE

>
7
.*IEEG ITaxILF— - RIE - WEFAT Research Institute of Energ



= e
B o
BPX-DXN RH12ms
25%DCM Fr7s L 25%DCM Fr7s L

2,3,7,8-TeCDF 0.3 0.4 0.3 0.3
TeCDFs 6.6 6.6 7.8 7.2
12378-PeCDF 0.3 0.1 0.3 0.3
23478-PeCDF - - 0.2 0.2
PeCDFs 4.0 3.8 4.6 4.7
123478-HxCDF 0.4 0.4 0.5 0.2
123678-HxCDF 0.3 0.2 - -

234678-HxCDF 0.3 0.4 - =

HxCDFs 2.9 3.2 4.1 3.4

S STh E=#ER
*/,/
PVIEEG Tx¥— - B - WEWIRF Research Institute of Energy, EnvironmentandGeolcey i >



BPX- 25%DCM/Hx 75 23 3> 2022 NITEFzRE
DXN AL

(307517) TeCDF / Average
100

D&
40 /\/\ 1239-TeCDF
A A A N/\/W\Lmﬂ N
220 ‘ 224 ‘ 228 ‘ 232 ‘ 236 ‘ 2 252 ‘ .

0 T T T T T T T T T
212 216

; ; ; : ; ——— 7
4 0 24 4 24 8 6.0 26 4 26 8 27.2 27.6 28.0
Retention Time (min)

(117563) HxDPE / Average
100

HXCDESD 7 5 7 X 2 b H
HxCDE ° TeCOFsOE—ZICc&

S ] A o A /\

e L s B e B A B e : T T
21.2 21.6 220 22.4 22.8 232 23.6 24.0 244 24 8 25 2 25 6 25 0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

(2563596) 13C-TeCDF / Average

100
80
60 1368-TeCDF 1278-TeCDF 2378-TeCDF
40

eCLDFs =] J\ /\ j\
0;

e
21.2 21.6 220 22.4 22.8 23.2 23.6 240 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

2022NITE ¥ g &l B8 TeCDF s

» HxCDE



& B

BPX- 25%DCM/Hx 75 2+ 3 > 2022 NITEFzRE

DXN &l

(83315) TeCDF / Average

100
80
TeCDFs  ©
w0 /\ A 1269-TeCDF
20 1239-Te
0 ] T T T T T k T L I L R L L |
21.2 216 22 0 22 4 22 8 23 2 23 6 24 0 24 4 24 8 25 2 25 6 26 0 26 4 26 8 27.2 27.6 28.0

Retention Time (min)

(5229) HxDPE / Average

ol 25%DCM/HX 7342 a3>T
HxCDE . [BIERE

40

80

(3745) ]
0 —}

s s B L e e e s e e L N s ey B
21.2 21.6 22.0 22.4 22.8 232 23.6 24.0 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

(797089) 13C-TeCDF / Average

100 1368-TeCDF 1278-TeCDF 2378-TeCDF
80
so—f
40
e S 20
0;

e
21.2 21.6 22.0 22.4 22.8 23.2 23.6 240 244 248 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0
Retention Time (min)

2022NITE ¥ 8¢ 5 B8 TeCDF vs
N HxCDE
M canee . ms . wssn IR Energy, Environment and Geology e T



BPX-
DXN

25%DCM/Hx 7
L
(441 91201 3 7PeGDF / Average

60

S

40

20

& B

2022 NITEFXRE

-4

12467-PeCDF

\

0

12378 PeCDF

T —— —— ——
26.0 26.4 26.8 27.2

(51972) HPDPE / Average
100

80
60 -]
40

20
(3882)
0 —

276 280

. . —— ——
28 4 28 8 29 2 30 0 304 30.8

R*tlo e (min)

296

HPCDESD 7 5 9 A2 b B
PeCDFsOE— 7 |cRceE
2378FIc &HReE

T T T T T
26.0 26.4 26.8 272 276

(970852) 13C-PeCDF / Average
100

!6!!!8

80
60 -

40

20

i

e
28.0

I L L
28.8 29.2 29.6 30.0 30.4 30.8

Retention Time (min)

——
28.4

12378-PeCDF 23478-PeCDF

0 ; T T

26.0 26.4 26.8 27.2 216

2022NITE #% 8¢

HpCDE

— 7T
28.0

-7
28.4 28.8 29.2 29.6 30.0 30.4
Retention Time (min)

A B PeCDF vs

: >
/!
R Energy, Environment and Geology e



I E
F 25%DCM/Hx 75 &5 = > 2022 NITE}:RE

»H )

(264475) PeCDF / Average
100

60
40

> | A Aan  an

— — ; ; — 77— — —
26.0 26.4 26.8 27.2 27.6 28.0 28.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0
Retention Time (min)

AERHR(E 179

(4757) HpDPE / Average

B 25%DCM/Hx 757 a > TIEIFRE

— —T —T — T T T T T T
26.0 26.4 26.8 27.2 27.6 28.0 284 28.8 29.2 29.6 30.0 304 30.8 31.
Retention Time (min)

S f A
(36893£ AJA/\.J\/
T T ) 31\

.6 320

(581396) 13C-PeCDF / Average

b 12378-PeCDF 23478-PeCDF
80
60%
40
e S 20
0 1 T T T T T T T ‘/\\ N L L L L L e e |
26.0 26.4 26.8 27.2 27.6 28.0 28.4 28.8 29.2 29.6 30.0 304 30.8 31.2 31.6 32.0

Retention Time (min)

2022NITE #% 8 5. B8 PeCDF vs
N HpCDE
R Energy, Environment and Geology e T



-5 £
B iR

BPX-DXN RH12ms

25%DCM Fr 25%DCM Fr {igifgﬁﬁ
wL mL
2,3,7,8-TeCDF 12 13 14 13 12.6
TeCDFs 240 200 240 200 188
12378-PeCDF 10 7.2 8.5 7.4 7.88
23478-PeCDF - - 10 8.7 9.12
PeCDFs 200 180 210 180 179
123478-HxCDF 17 18 20 21 18.2
123678-HxCDF 9.3 11 - -
234678-HxCDF 12 11 = -
HxCDFs 240 230 280 270 229

o 2022NITERRER R TEERXR
/.
-MEEG IxL¥— - IRiE - EMZCAT Research Institute of Energy, Environmen—



5 £
B iR

FeH

IBRES7xZILIT—TIL (DPE) IC&El, BPX-DXNOX ~
E;’i "31‘ —N30LTlB,. —BROPCDFN2.318IC7757 X >~
Nn3id

*RH-12% » ES I —NJHLTIF,. 2318FICH 3D ERE
VDL, €02 x1+—ICh3id

c EOEYH, ES550F ~EFIU-NFLEMNTE, REG
REFRERIPETEG VRSN D S.

BRI UNGTILT, 25%DCM/Hx 753775 a3 YICKERRO)
DPEIFBHTI 0T, PCOFE D REIFDIRE
U, HXDPEO)—BRIFERETZY, TeCDFsOQ ¥ x
T—CH3DBENHS.
BRGEBREREFH DD
SEROBMAINEREREEE > CIRBBFESLGDID - - -
~ HPLCE& - - - TILX1T0BE - - -

/',



. £

& B

S b A LCBEOWELET,

R I ITHBLEA
/R | B S ERVE e A v
e EERITRISHAAE
LBE RS TS TxILFE— 1B . HWEHEAT

http://www.hro.or.jp/

RIBHREE UVXRIEBIIL—T
A S Bl

TEL 011-747-3521

FAX 011-747-3254

E-mail to anezaki@hro.or.jp

/’
s,
O Environmentand Geology






2023.09.21

UoA RTI PlatformDRIFIEIEZ B ETCE H Al gERR
LCIRIFIEIZE DR FT

O FE(E ljﬁ%iﬁﬁﬁﬁﬁﬁ)

BB T (EXERMIEETTAT)

IO BER(FEKRF)

) R(REHILIRERZHELYT-)
BA %R (EILIRIBE AT




National
Institute for
Environmental
Studies, Japan

f

|l

JVI-TIEDIOERICLIRREZIVVILLEYEEERDR

Hollender et al. Environ Sci Eur (2019) 31:42 H ;
https://doi.org/10.1186/512302-019-0225-x 0 Env"on mental SClenCES EU rope

DISCUSSION Open Access

: : ®
High resolution mass spectrometry-based ==

non-target screening can support regulatory
environmental monitoring and chemicals
management

Juliane Hollender'**®, Bert van Bavel®, Valeria Dulio®, Eivind Farmen®, Klaus Furtmann®, Jan Koschorreck’,
Uwe Kunkel®, Martin Krauss®, John Munthe!®, Martin Schlabach'!, Jaroslav Slobodnik'?, Gerard Stroomberg'?,
Thomas Ternes', Nikolaos S. Thomaidis'?, Anne Togola'® and Victoria Tornero'’

Source: Hollender et al. Environ. Sci. Eur. 31-42, 2019
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Sampling Analysis Data Pre-processing Prioritiziation Identification
Space &Time (Sample enrichment) Detect Peaks Isotopes, Mass Defect Database, Suspect Search
Before & After Chromatography (GC, LC) Subtract Blind Time/ Spatial Trends Assign Formula, Fragments

Hot spots Appropriate lonization Replicates & Grouping PCA/Clustering Analytical (RT, lonization,..) &

HR-tandem MS Build Profiles, Series Processes, Effects Meta Information
T TH | | |

e : z

2oLl ' E

s o S

= = | ~ s :
g Retention time Time

SAMPLEARCHIVE DIGITAL ARCHIVE POLLUTION OVERVIEW PATTERN STRUCTURES
Fig. 1 Workflow for non-target screening of environmental samples (reprinted from [10], with permission of the publisher)

Source: Hollender et al. Environ. Sci. Eur. 31, 42, 2019
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TTRARZ(UoANLHF LB LCIRIFIEIEDIRE
(Nikolaos S. Thomaidis retention index)

analyrt:ii%?tl'listry

pubs.acs.org/ac Article

Development and Application of Liquid Chromatographic Retention
Time Indices in HRMS-Based Suspect and Nontarget Screening

Reza Aalizadeh, Nikiforos A. Alygizakis, Emma L. Schymanski, Martin Krauss, Tobias Schulze,
Maria Ibdnez, Andrew D. McEachran, Alex Chao, Antony J. Williams, Pablo Gago-Ferrero,
Adrian Covaci, Christoph Moschet, Thomas M. Young, Juliane Hollender, Jaroslav Slobodnik,
and Nikolaos S. Thomaidis™

Cite This: Anal. Chem. 2021, 93, 11601-11611 Source: Aalizadeh et al. Anal. Chem., 93, 11601-11611, 2021
RISIEIEADLIRER B (L1T5TEATEST Y FIA—L(UoA RTI Platform)& 2L,
A E (2 ICEERIN TWEWATBEIEN$H B,
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Nikolaos S. Thomaidis retention index D& E
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UoA RTI Platform|C &K 3R FFISEL )%

- REVEOFRRE - RIFFEIZDIRE R
= (ASSIg ned RTI) A2 National and Kapodistrian

UNIVERSITY OF ATHENS }l(j.%q:% 0)1%?_]_ ?E
R EYEOREFE Retention Time Indices Platform (Log.in Page) Z M3 HIE (Exp.
FEﬁO)é’é/,\H (EXp TR) » etention 11me 1naices atiorm Og—ln age l RTI)

Welcome to Retention Time Indices (RTI) platform. RTI platform is created to harmonize retention time
data obtained from liquid chromatography high resolution mass spectrometry (LC-HRMS). RTI website

3'(-_" g‘:(‘#l' 0) 'f% ?"j‘ H__'_ enables to get use of retention time data during suspect and non-target screening. It can be used to build the }'(j' gg fl:% 1)) 1% ?__I' ?EI

calibration curve for any RPLC condition or to calculate the experimental and predicted RTIs. In addition,

ﬁzﬁ G) 3= ,,\H (EXp TR) experimental RTIs from different LC conditions can be directly compared through multiple comparison (Dj:ﬁ 1 (Pred .
procedure to remove false positive identifications. RT I)
RTI platform is developed at National and Kapodistrian University of Athens. It is at present freely
;(_J- g‘j(‘#l' TT 0) n % 1‘% accessible to all registered users and members of NORMAN Association.
\ﬂ: =i %ﬁ ( SMILE S) For more information how to use RTI platform, contact Dr. Reza Aalizadeh (raalizadeh@chem.uoa.gr). ;(‘J' gQ 5I3 0) 'f% ?—J— TEI
In case, you encounter any problems with log-in, please, contact UOA-RTI team at frams(@chem.uoa.gr. / 1 IE t ?& 'f
/N

0)]:13@«5%%
REVE IR EORIFREOEAEZIEIS I ZLENHD,

Source: http://rti.chem.uoa.gr/
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ESI—: 17 calibrants ESI*: 17 calibrants

v' Amitrole v" Phenytoin v' Guanylurea v’ Dichlorvos

v' Benzoic acid Flamprop (not available) ~ v* Amitrole v’ Tylosin

v' Acephate v" Benodanil v' Histamine v TCMTB

v’ Salicylic acid v" Dinoterb v' Chlormequat v’ Rifaximin

v' Simazine 2-Hydroxy v Inabenfide v' Methamidophos v Spinosad A

v' Tepraloxydim Peak1 v Coumaphos v' Vancomycin Emamectin (not available)
v" Bromoxynil v Triclosan v' Cefoperazone v' Avermectin

v' MCPA v" Avermectin v’ Trichlorfon v Nigericin

v Valproic acid v" Salinomycin v Butocarboxim v lvermectin

UoA RTI PlatformiE EDREMEIC DV T, FRIFREOERAEZEE T 3,
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REINRYE
ESI~: 69 compounds

- BHUVBRTIATIVIE - 198 - BHUYEBRIATIVE : 319E

- BIERERUVBRIATIVG  2¥9E - BIEREHUVBRIATIVG : S¥YE
s ERREAHMUVERIATIVG  2¥9E s ERREHRUVBRIATIVG  29E
- BHER{LEY (BFR) : 9ME - BER1LEY BFR) : 19E

- B&IvRI1LEY (PFAS) : 54 & - B&IvR1LEY (PFAS) : 5SYE

- ZOftb : 19E « ZOfth : 5¥&E

R4 RO FREENRICHRFREOFAMEZEIST 5,
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BIEXYYE (1/2)

Mobile phase
Main LC Thermo Fisher Scientific Acclaim RSLC C18 ESI: HoO/MeOH with 5 mM CH3COONH4
2.1 x 100 mm, 2.2 pm ESI*: H,O/MeOH with 5 mM HCOONH. & 0.01% HCOOH
LC1-A ESI™/ESI*: H,O/MeOH with 0.1% HCOOH
LC1-N il SICLLITY DL (Bl r/ 5 ESI™/ESI*: H,0/MeOH with 5 mM CH3COONH4
2.1x100 mm, 1.7 pm
LC1-B ESI-/ESI*: H,0/MeOH with 0.5% NH,OH
LC2-A ) ESI~/ESI™: H,0/MeOH with 0.1% HCOOH
Waters XBridge BEH C18 et :
LC2-N 3.0%50 mrm, 2.5 prm ESI™/ESI*: H,O/MeOH with 5 mM CH;COONH4
LC2-B ESI-/ESI*: H,0/MeOH with 0.5% NH,OH
LC3-N T OGO URLC S STl e ESI~/ESI*: H,0/MeOH with 5 mM CH,COONH,

2.1x50 mm, 1.7 pm

REFRFROEREIL. UoADMain LCEHE (FHBAYYE) &,
BEIEPH - NI LN EBBLCEH AVN\IAAYYE) TRIET 3,
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BIEXYYE (2/2)

Mobile phase LC gradient time program
0—1min, T — 1% (0.2 — 0.2 mL/min)
Main LC ESI™: H,O/MeOH with 5 mM CH3COONH,4 1—3min, T — 39% (0.2 — 0.2 mL/min)
+ 3% ESI*: H,O/MeOH with 5 mM HCOONH,4 & 0.01% 3 — 14 min, 39 — 99.9% (0.2 — 0.4 mL/min)
o HCOOH 14 — 16 min, 99.9 — 99.9% (0.4 — 0.48 mL/min)
16 — 16.1 min, 99.9 — 1% (0.48 — 0.2 mL/min)
LC1-A ESI™/ESI*: H,O/MeOH with 0.1% HCOOH
LC1-N ESI™/ESI™": H,O/MeOH with 5 mM CH3COONH4
e ESI™/ESI*: H,0/MeOH with 0.5% NH,OH 0 min — 23.5 min, 5% — 99% (0.3 — 0.3 mL/min)
LC2-A ESI™/ESI": H,O/MeOH with 0.1% HCOOH 23.5 min — 28.5 min, 99% — 99% (0.3 — 0.3 mL/min)
LC2-N  ESI™/ESI*: H20/MeOH with 5 mM CH3COONH4 2185 I = 229 Wi, 225 = S (8 = W2 /i)
LC2-B ESI~/ESI*: H,O0/MeOH with 0.5% NH,OH

LC3-N ESI~/ESI*: H,O0/MeOH with 5 mM CH;COONH,

HBAVYREAYNTARXYY R, ENZENERDTTITIVRTOTILEHRE LTINS,
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1200 ~
1000 -
800 -

600

Assigned RTI

400 ~

200

HBAYYEORFEFIEIZEEBARER

ESI- 17498

B EEEEES
E= 77.78 76.90
YU —1666 —1282

R? = 0.9961

0}

5 10 15

Experimental tR (min)

~_|

ESI+ 174&
1200 A "
BREEEECES
1000 1 {@&  74.48 76.38
£ 800 A YJF —1093 —99.91
©
2 600 A
=
< 400
200 A
0 )
0 5 10 15

Experimental tR (min)

Thomaidiso DR EEL RIZFDESZ LY F A E6N5,

*Source: Aalizadeh et al. Anal. Chem., 93, 11601-11611, 2021
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AYNIARYY EDRFIRIRERFARER (ESIT)

Method Column Mobile phase Slope Intercept Correlation
coefficients

LC1-A H,0/MeOH with 0.1% HCOOH 4417 —146.2 0.875
ACQUITY UPLC BEH . -

LC1-N o H,0/MeOH with 5 mM CHsCOONH. 17 4152 27.55 0.985

LC1-B H,0/MeOH with 0.5% NH,OH 17 38.78 +45.00 0.947

LC2-A H,0/MeOH with 0.1% HCOOH 9 40.44 — 46.64 0.942

LC2-N XBridge BEH H>,O/MeOH with 5 mM CH3COONH 17 39.97 —22.24 0.981

C18, 50 mm 2 3 4 : : :

LC2-B H,0/MeOH with 0.5% NH,OH 17 37.91 +76.89 0.930
ACQUITY UPLC BEH .

LC3-N el R S H,0/MeOH with 5 mM CH,COONH, 17 4151 +36.95 0.964

REDLEPH (~11.54) D ENHE B RIBETH B,
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Method Column Mobile phase Slope Intercept Correlation
coefficients

LC1-A H,0/MeOH with 0.1% HCOOH 39.28 ~3188 0975
ACQUITY UPLC BEH . B
LC1-N C18. 100 mm H20/MeOH with 5 mM CHsCOONH; 17 39.34 3786 0970
LC1-B H,0/MeOH with 0.5% NH,OH 15 39.28 ~13.78 0972
LC2-A H,0/MeOH with 0.1% HCOOH 16 39.30 ~2959 0977
LC2-N ABridge BEH H20/MeOH with 5 mM CH;COONH 16 38.45 —44.17 0.972
C18, 50 mm ? : ‘ : : :
LC2-B H,0/MeOH with 0.5% NH,OH 14 39.28 ~2138 0979
Lc3-N  ACQUITYUPLCBEH ) 5/MeOH with 5 mM CH,COONH, 16 40.78 ~2157 0968

Shield RP18, 50 mm

[NEEFRpH (2.7~11.54) DN ISEARIEETH B,
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Numberof | i T Numberof
compouncs detections s-i0%
64 2

Neutral pH 1

63 C%’g‘;lo_“”ds Basic pH 69 68 1 0
All methods 69 55 8 6

Acidic pH 48 48 0 0

48 compounds Neutral pH 48 45 1 2
in ESI* Basic pH 48 48 0 0

All methods 48 44 3 1

TR GRMPEURS | oty 114 % 1 7

in total

114%) B R 107YE (L. TENMREBN10%LL T THY . XYY REDIXSDEAINEL,

100



National
Institute for
Environmental
Studies, Japan

Exp. RTI

FRMEOAVYFEDESDEDER (1/3)

(A) 2,4,6-Tribromophenol (B) Tetrabromobisphenol A (C) Tetrabromobisphenol S
Br Br Br Br, Br
1200 ~ on 1200 - "o on 1200 ~ 0
s¥s S
1000 o . 1000 - . . 1000 - o=
800 - _ 8001 o.--0---0""% _ 800 A
o s ‘ ~
0o---9---0---0
600 - d . 5 600 - 5 600 -
o--_o i .- i
400 400 e 400 H o
.——-0"'.'/— \\
200 - 200 - 200 -+ ®---9
0 0 0
I N - ff] e I T B B e I B i
— V] (20 - — [QV] ™M N — [qV} m -
AT AR AEIEIEIEIE
= p= =
Neutral pH Basic pH Neutral pH Basic pH Neutral pH Basic pH

J1/)-EE ROV EEF I 2L aMOEBMER. BEMHEPHTEEIT 3,

101



| S

National
Institute for
Environmental

Studies, Japan

Exp. RTI

1200

1000

800

600

400

200

FREOAVYFEDESDEDER (2/3)

(A) Perfluorobutane sulfonamide

AN

Main LC‘ LC1-N ‘ LC2-N ‘ LC3-N

Neutral pH

LC1-B ‘ LC2-B

Basic pH

Exp. RTI
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(B) N-Methylperfluorobutane sulfonamide

1200

1000

800

600

400

200

0

Main LC‘ LC1-N ‘ LC2-N ‘ LC3-N LC1—B‘ LC2-B

Neutral pH Basic pH
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(A) Perfluorobutanoic acid

FF Q
FN
- OH
F F F F
] .
i T@-mmom - o---"""" & - °
9 |z | 2| z | 2| 3
— N [QV| (20
- 9 5 9 5 S
p
Acclaim ACQUITY Xbridge Shield
C18 C18 Cc18 RP18

(B) Trimethyl phosphate

O/
i BON
o/c‘a
1 e
.- ---- o~ ® - o ---- o----o
Te
o < < 0 < Z e z
— ~— — ol I\ ol o0
R =T NS T =T =T O A I A
>
Acclaimny ACQUITY Xbridge Shield
C18 c18 Cc18 RP18

EnFEtaYOEAER LCOTLDEETEHT S,
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« UoA RTI PlatformDRFIEI1ZZ 25 TE HSNBLCRFIEIEZER., Z<LD1LF
BICDVWTAYY FEIDESDEN/NEL, 20780 WERIECH AR RFEEZE
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UoA-RTI Platform

National and Kapodistrian
UNIVERSITY OF ATHENS

Retention Time Indices Platform (Log-in Page)

Welcome to Retention Time Indices (RTI) platferm. RTI platform is created to harmonize retention time
data obtained from liquid chromatography high resolution mass spectrometry (LC-HRMS). RTI website
enables to get use of retention time data during suspect and non-target screening. It can be used to build the
calibration curve for any RPLC condition or to calculate the experimental and predicted RTIs. In addition.
experimental RTIs from different LC conditions can be directly compared through multiple comparison
procedure to remove false positive identifications.

RTI platform is developed at National and Kapodistrian University of Athens. It is at present freely
accessible to all registered users and members of NORMAN Association.

For more information how te use RTI platform. contact Dr. Reza Aalizadeh (raalizadeh@chem.uoa.gr). .
- N ~
In case, you encounter any problems with log-in, please. contact UOA-RTI team at frams(@chem.uoa.gr D 7 /r /

Username:

Password:

Signin  Register | Forgot your Password?
Login as Guest

2023(C) All Rights Reserved.
Itis recommended to use RT in Microsoft Edge.

2 12

107

Source: http://rti.chem.uoa.gr/
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UoA-RTI Platform

Development and Prediction of Retention Time Indices for LC-HRMS (version 2.5.0)

National and Kapodistrian
UNIVERSITY OF ATHENS

Select the target ESI:

O +ESI

O Esl

Select the RTI versus R calibration mode:
O Prediction limits

O Auto-calibrate

O Manual

Upload RTI calibrants data...

Browse... | No file selected

Defalut max file size 1MB (*csv file)

Click here fo build the calibration curve.

Click here to restart the current session_

ORMAN Suspect list Exchange website

[ 2 Trace Analysis & Mass Spectrometry Group

|
|
|
l
|

Retention Time Indices for LC-HRMS (version 2.5.0).

About Calibrants Single compound Batch mode

& Download complete guide and walkthrough ]

Comparison of Experimental RTls ~ FAQ  Suspect Screening

HETH

Download the Calibrants files (generic files for reporting):

[ . Download calibrants info for +ESI l

l & Download calibrants info for -ESI l

Beve opmen! ang !re!ic!lon o! Ee!an!lon ime n!lces !or EE HEM! !versu‘ EE =4 & LB
=77
7o A] BE

National and Kapodistrian

UNIVERSITY OF ATHENS
Retention T indices o L HRMS (wrakin 2 50
Senct e targe E51 sow gle compound " npavisco of Expenmenta R a

s

Download the example files (input files for UOA-RTI):

l & Download example file for the suspect list l

[ & Download example file for the calibrants (-ESI) l

[ & Download example file for the calibrants (+ES) ]

e
Dowedond the Cabbares Ses (enen: fies o regartig

Seiact B R versus 1R calibrason mode:
st imte & Dourioad calbeants fo o <!

tn e ——
o & Dowrioss cabrants bt £51

Wanua
ST ot - Doweload the exampre tes (nput ies for UOA-RT!
Srowe
& Dourioas examgie e for e ssgect st

40 (oo A Download examie fe o the caltrants (E51)

[Ty —— & Dovntons e o clirs (4651

Download the example files of the multiple comparison procedure for exp. RTIs: L

l & Download example file for the calibrants l

l & Download example file for the suspect list l

l & Download example file for the name of institutes l

ik hare 10 restar the curront sewmon |
Domelos the exampée Ses of the mutice camparson procedure b axp. RTh

8 race s Vs Spectomey Gee |

& Domniad exampe fe o the caants

ATLUOA wakthrough

Paper about "RTI Platform” can be found in doi: 10.1021/ace. analchem. 1c02248

P

:qt:n §
S | S|
| =l
%M -§} g‘\

dition 4
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Development and Prediction of Retention Time Indices for LC-HRMS (version 2.5.0)

2

National and Kapodistrian
UNIVERSITY OF ATHENS

Select the target ESI:

O +ESl

@® -ESI

Select the RTl versus tR calibration mode:
O Prediction limits.

@® Auto-calibrate

© Manual

Upload RTI calibrants data...

Browse . | Template_calibrants_(-ESI) csv

Upload complete

Defalut max. file size 1MB (*.csv file)

Click here to build the calibration curve. .

Click here to restart the current session...

ORMAN Suspect list Exchange website

[ 5 Trace Analysis & Mass Spectrometry Group

|
|
l
l
l

Retention Time Indices for LC-HRMS (version 2.5.0).

About Calibrants

Single compound

Batch mode

Comparison of Experimental RTIs

Calibrants
Amitrole
Benzoic_acid
Acephate
Salicylic_acid
Simazine_2_Hydroxy
Tepraloxydim
Bromoxynil
MCPA
Valproic_acid
Phenytoin
Flamprop
Benodanil
Dinoterb
Inabenfide
Coumaphos
Triclosan
Abamectin

Salinomycin

726

7.97

672

1007

1017

1234

NA

13.39

13.51

1555

18.10

1961

22.20
2302

status
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Not observed
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted

Accepted

& Download Calibration data for RTI Calibrants

109

Experimental RTI

400 600 a00 1000

200

FAQ  Suspect Screening

— Fitted Line
- Confidence Bands
-—- Prediction Bands

Experimental tR

RIFIEIZED
RERR

Source: http://rti.chem.uoa.gr/
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Development and Prediction of Retention Time Indices for LC-HRMS (version 2.5.0)

National and Kapodistrian
UNIVERSITY OF ATHENS

Retention Time Indices for LC-HRMS (version 2.5.0).
Select the target ESI: About  Calibrants | Singlecompound | Batchmode  Comparison of Experimental RTls ~ FAQ  Suspect Screening
O +Est

@© Esi OH

Select the uncertainity measurement:
@® OTrAMS

O Chemical space boundary

Select the RTl versus tR calibration mode:
O Prediction limits.

@® Auto-calibrate

© Manual

Enter the SMILES of a compound here:
C=0)CIC(C(C(CIF)F)F)F)F)FIF)FIF)F

Upload RTI calibrants data...
g Enter the tR for specific ESI mode

Browse . = Template_calibrants_(-ESI) csv
13.287

Defalut max. flle size 1MB (* Csv file) Canenical SMILES: O=C(O)C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F)(F)F

InChiKey: PXUUL QAPEKKVAH-UHFFFAOYSA-N
Experimental tR- 13 287

FEEEFRORAMECHEE

Status: Processed

Click here to build the calibration curve l

[ Click here to restart the current session... l

83 Trace Analysis & Mass Spectrometry Group l

SR S Experlmental RTI: 524.06 e
— BB HEEED RIS ANE HEE

Experimental tR: 13.29 mix
Predicted tR: 13.62 min

AN
J:t $X %l:' Uncertainty: Exp. & Pred. R are accepted for this candidate (box1)

RTl vs IR calibration curve: RTi= 41.5156 *(iR) -27.5529 >>> (R"2= (.985 )

P Twe— Source: http://rti.chem.uoa.gr/
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Guanylurea
Amitrole
Histamine
Chlormequat
Methamidophos
Vancomycin
Cefoperazone
Trichlorfon
Butocarboxim
Dichlorvos
Tylosin
TCMTB
Rifaximin
Spinosad A
Abamectin
Nigericin
Ivermectin B1a

141-83-3
61-82-5
51-45-6

7003-89-6
10265-92-6
1404-90-6
62893-19-0
52-68-6
34681-10-2
62-73-7
1401-69-0
21564-17-0
80621-81-4
168316-95-8

65195-55-3
28380-24-7
70288-86-7

RTI calibrant (ESI*)

C2H6N40
C2H4N4
C5HO9N3

C5H13CIN+
C2H8NO2PS

C66H75CI2N9024

C25H27N908S2
C4H8CI304P
C7H14N202S
C4H7CI204P
C46H77NO17
CI9H6N2S3

C43H51N3011

C41H65NO10

C48H72014
C40H68011
C48H74014

[M+H]+
[M+H]+
[M+H]+
M+
[M+H]+
[M+2H]2+
[M+H]+
[M+H]+
[M-C2H4NO2] +
[M+H]+
[M+H]+
[M+H]+
[M+H]+
[M+H]+
[M+H]+
[M+NH4]+
[M+NH4]+
[M+NH4]+

103.0614
85.0509
112.0869
123.0809
142.0086
1448.4375
646.1497
256.9299
191.0849
220.9532
916.5264
238.9766
786.3596
731.4603

873.4995
725.4834
875.5151

CAS RN Mol.Formula___ [ Mollon | mz | Assmed RT|

6.1 1
20.63
27.5
110.77
148.97
233
299.47
363.64
434.68
501.91
606.57
668.45
766.23

941.94
964.86
1000
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RTI calibrant (ESI™)

CAS RN Mol. Formula__ [ Mollon | m;z | Assnned RTI

Amitrole 61-82-5 C2H4N4 [M- H]— 83.0363
Benzoic acid 65-85-0 C7H602 [M-H]- 121.0295 93.08
Acephate 30560-19-1 C4H10NO3PS [M-H]- 182.0046 109.23
Salicylic acid 69-72-7 C7H603 [M-H]- 137.0244 146.92
Simazine 2-Hydroxy 2599-11-3 C7H13N50 [M-H]- 182.1047 253.08
Tepraloxydim Peak1 149979-41-9 C17H24CINO4 [M-H]- 340.1321 276.15
Bromoxynil 1689-84-5 C7H3Br2NO [M-H]- 273.8509 283.08
MCPA 94-74-6 C9H9CIO3 [M-H]- 199.0167 370.77
Valproic acid 99-66-1 C8H1602 [M-H]- 143.1078 413.08
Phenytoin 57-41-0 C15H12N202 [M-H]- 251.0826 422 .31
Benodanil 15310-01-7 C13H10INO [M-H]- 321.9734 486.15
Dinoterb 1420-07-1 C10H12N205 [M-H]- 239.0673 496.92
Inabenfide 82211-24-3 C19H15CIN202 [M-H]- 337.0749 581.54
Coumaphos 56-72-4 C14H16CIO5PS [M-H]- 361.0072 716.15
Triclosan 3380-34-5 C12H7CI302 [M-H]- 286.9439 796.15
Avermectin Bla 65195-55-3 C48H72014 [M-H]- 871.4849 920.77
Salinomycin 53003-10-4 C42H70011 [M-H]- 749.4845 1000
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CAS RN Mol. Formula Pred RT|

Oleamide
DEHP
DINP

TOTM
TMP
TEP
TAP
TPRP
TIBP
TNBP
TPEP
TPHP
4MPDPP
B4MPPP
EHDPP
2|PPDPP
4|PPDPP
T4MPP
4tBPDPP
TBOEP
B2IPPPP

Phthalates, etc.

Organophosphates
(OPEs)

301-02-0
117-81-7
28553-12-0
3319-31-1
512-56-1
78-40-0
1623-19-4
513-08-6
126-71-6
126-73-8
2528-38-3
115-86-6
78-31-9
34909-69-8
1241-94-7
64532-94-1
55864-04-5
78-32-0
981-40-8
78-51-3
69500-29-4

Target compound (ESI*)

C18H35NO
C24H3804
C26H4204
C33H5406
C3H904P
C6H1504P
C9H1504P
C9H2104P
C12H2704P
C12H2704P
C15H3304P
C18H1504P
C19H1704P
C20H1904P
C20H2704P
C21H2104P
C21H2104P
C21H2104P
C22H2304P
C18H3907P
C24H2704P

281.2719
390.2770
418.3083
546.3920
140.0238
182.0708
218.0708
2241177
266.1647
266.1647
308.2116
326.0708
340.0864
354.1021
362.1647
368.1177
368.1177
368.1177
382.1334
398.2433
410.1647

821.95
1001.44
1023.52
1072.16
237.25
418.64
578.93
690.48
799.68
800.96
869.75
741.02
829.42
846.68
890.84
844.50
863.86
863.86
873.13
861.66
907.29
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CAS RN Mol. Formula Pred RT|

Organophosphates
(OPEs)

Chlorinated OPEs
(CI-OPEs)

B4IPPPP
24DIPPDPP
T35DMPP
T26DMPP
TNOP
TEHP
B4tBPPP
T3IPPP
T4IPPP
T2IPPP
T4tBPP
PBDPP
PBDMPP
BPA-BDPP
TCEP
TCIPP
TDCIPP
DEG-BDCIPP
BCMP-BCEP

55864-07-8
96107-55-0
25653-16-1
121-06-2
1806-54-8
78-42-2
115-87-7
72668-27-0
26967-76-0
64532-95-2
78-33-1
57583-54-7
139189-30-3
5945-33-5
115-96-8
13674-84-5
13674-87-8
184530-92-5
38051-10-4

Target compound (ESI*)

C24H2704P
C24H2704P
C24H2704P
C24H2704P
C24H5104P
C24H5104P
C26H3104P
C27H3304P
C27H3304P
C27H3304P
C30H3904P
C30H2408P2
C38H4008P2
C39H3408P2
C6H12CI304P
C9H18CI304P
C9H15CI604P

C16H32CI409P2
C13H24CI608P2

114

410.1647
410.1647
410.1647
410.1647
434.3525
434.3525
438.1960
4522116
4522116
4522116
494.2586
574.0946
686.2198
692.1729
283.9539
326.0008
429.8810
572.0246
581.9048

910.56
912.64
9553
961.45
989.00
1013.62
978.00
962.49
965.67
973.74
857.90
1033.47
755.62
982.83
530.74
650.27
877.93
857.13
810.48
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Target compound (ESI*)

Brominated fi TDBPP 126-72-7 C9H15Br604P 697.5747 786.6
re'tgg'::tt:(sri?; TTBNPP 19186-97-1 C15H24Br904P 1019.3960 649.57
TTBP-TAZ 25713-60-4 C21H6BrIN303 1066.2978 732.08

5:3FTB 171184-14-8 C12H14F11NO2 413.0849 482.29

. 5:1:2FTB 171184-02-4 C12H13F12NO2 431.0755 516.21

i t(t::rti'g:i'g F‘?‘F ASe N-AP-FHxSA 50598-28-2 C11H13F13N202S 484.0490 72427
N-TAMP-FHXSA 70248-51-0 C12H16F13N2025+ 499.0725 581.1

N-CMAMP-6:2FOSA 34455-29-3 C15H19F13N204S 570.0858 555.95
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Target compound (ESI™)

CAS RN Mol. Formula Pred RT|

BPA Bisphenol A 80-05-7 C15H1602 228.1150 682.49
OPE DPHP 838-85-7 C12H1104P 250.0395 307

Cl-OPEs BDCIPP 72236-72-7 C6H11CI404P 319.9120 526.91
TDCIPP 13674-87-8 C9H15CI604P 429.8810 782.8

BRP246 118-79-6 C6H3Br30 329.7714 644.72

TBBPA 79-94-7 C15H12Br402 543.7530 814.02

TBBPS 39635-79-5 C12H6Br404s 565.6679 493.98

aHBCD 134237-50-6 C12H18Br6 641.6447 790.5

Brominated bHBCD 134237-51-7 C12H18Br6 641.6447 790.5
flame retardants gHBCD 134237-52-8 C12H18Br6 641.6447 790.5

(Br-FRs) TDBPP 126-72-7 C9H15Br604P 697.5747 902.06

TBDP-TAZTO 52434-90-9 C12H15Br6N303 728.6152 770.49

TBBPA-BDBPE 21850-44-2 C21H20Br802 943.4848 748.41

TBBPS-BDBPE 42757-55-1 C18H14Br804S 965.3998 453.54

TTBNPP 19186-97-1 C15H24Bro0O4P 1017.3981 792.43

PFBS 375-73-5 C4HF903S 299.9503 278.72

PFEESA 113507-82-7 C4HF904S 315.9452 307.75

PEAS. <ulfonic acids 4:2FTS 757124-72-4 C6H5F903S 327.9816 315.97

' PFHxS 355-46-4 C6HF1303S 399.9439 393.27

6:2FTS 27619-97-2 C8H5F1303S 427.9752 423.13

PFHpS 375-92-8 C7HF1503S 449.9407 428.15
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Target compound (ESI™)

CAS RN Mol. Formula Pred RT|

PFOS 1763-23-1 C8HF1703S 499.9375 447 71

8:2FTS 39108-34-4 C10H5F1703S 527.9688 44527

PEAS. <ulfonic acids 9CI-PF30ONS 756426-58-1 C8HCIF1604S 531.9029 463.76
! PFDS 335-77-3 C10HF2103S 599.9311 440.01
10:2FTS 120226-60-0 C12H5F2103S 627.9624 428.23

11CI-PF30UdS 763051-92-9 C10HCIF2004S 631.8965 442 .59

FBSA 30334-69-1 C4H2FONO2S 298.9663 289.31

N-MeFBSA 68298-12-4 C5H4FONO2S 312.9819 367.8

N-MeFBSE 34454-97-2 C7H8FONO3S 357.0081 356.06

FHxSA 41997-13-1 C6H2F13NO2S 398.9599 387.48

FOSA 754-91-6 C8H2F17NO2S 498.9535 434.06

PFAS, sulfonamides N-MeFOSA 31506-32-8 C9H4F17NO2S 512.9691 464.8
N-EtFOSA 4151-50-2 C10H6F17NO2S 526.9848 466.42

N-MeFOSE 24448-09-7 C11H8F17NO3S 556.9953 4354

N-MeFOSAA 2355-31-9 C11H6F17NO4S 570.9746 425.39

N-EtFOSE 1691-99-2 C12H10F17NO3S 571.0110 436.88

N-EtFOSAA 2991-50-6 C12H8F17NO4S 584.9903 431.33

PFBA 375-22-4 C4HF702 213.9865 233.93

VRIS, eatamlic adis PFMOPA 377-73-1 C4HF703 229.9814 300.41
' PFPeA 2706-90-3 C5HF902 263.9833 385.25
PFMOBA 863090-89-5 C5HF903 279.9782 446.84
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PFAS, carboxylic acids
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NFDHA
PFHxA
GenX
5:3FTCA
6:2FTUCA
PFHpA
ADONA
6:2FTCA
PFOA
7:3FTCA
8:2FTUCA
PFNA
8:2FTCA
PFDA
10:2FTUCA
PFUdA
10:2FTCA
PFDoA
PFTrDA
PFTeDA
PFHxDA

151772-58-6
307-24-4
13252-13-6
914637-49-3
70887-88-6
375-85-9
919005-14-4
53826-12-3
335-67-1
812-70-4
70887-84-2
375-95-1
27854-31-5
335-76-2
70887-94-4
2058-94-8
53826-13-4
307-55-1
72629-94-8
376-06-7
67905-19-5

Target compound (ESI™)

C5HF904
C6HF1102
C6HF1103
C8H5F1102
C8H2F1202
C7HF1302
C7H2F1204
C8H3F1302
C8HF1502
C10H5F1502
C10H2F1602
CI9HF1702
C10H3F1702
C10HF1902
C12H2F2002
C11HF2102
C12H3F2102
C12HF2302
C13HF2502
C14HF2702
C16HF3102
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295.9731
313.9801
329.9750
342.0114
357.9863
363.9769
377.9761
377.9925
413.9737
442.0050
457.9799
463.9705
477.9862
513.9673
557.9735
563.9641
577.9798
613.9609
663.9577
713.9545
813.9482

526.09
537.73
598.81
676.81
533.14
674.82
732.4
729.49
803.48
894.53
583.22
887.5
892.98
883.45
564.37
827.06
804.31
750.34
670.18
593.33
458.06
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Target compound (ESI™)

| Compound CAS RN Mol. Formula Pred RT|

PFAS, carboxylic acids PFODA 16517-11-6 C18HF3502 913.9418 350.12
6:2PAP 57678-01-0 C8H6F1304P 443.9796 694.93

8:2PAP 57678-03-2 C10H6F1704P 543.9732 815.86

PFAS, phosphates 6:2diPAP 57677-95-9 C16H9F2604P 789.9823 511.21
6:2/8:2diPAP 943913-15-3 C18H9F3004P 889.9759 391.95

8:2diPAP 678-41-1 C20H9F3404P 989.9696 298.55
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