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Distretto Meridionale
Via del Convento, 14
35059 Viggiano

cr_disirento _centromeridionalec pec. eni.com

p.c
Al Sig, Presidente della Giunta Regionale

1 Dott. M. Pittella

Via Vincenzo Verrastro,4
85100 Potenza

residente.giuntaeicen. resione. basilicata. it

Regione Basilicata
Dipartimento Ambiente e Energia
&, . Assessore dott. F.Pietrantuono

Via Vincenzo Vemastro,3

Oggetto: Istanza di accesso agli atti — riscontro.

85100 Potenza
ambiente enerziarg cert.regipne basilicata. it

Regione Basilicata

Dipartimento Ambiente ¢ Energia
UtTicio Prevenzione e Controllo
Via Vincenzo Verrastro.3

85100 ’otenza
ambiente eneranra cert recione basilicata. it

tn riscontro alla richiesta di accesso agli auti prot. n. 2987 del 9.10.2017 si trasmettono. in allcgato,

copia dei metodi di analisi per MDEA ¢ TEG con indicazione della strumentazione di laboratorio

impiegata. degli standard di riferimento utilizzati. delle sequenze di analisi ottenute. dei cromatogrammi

prodotti. dei dati analitici grezzi ¢ dei caleoli eseguiti. dedotti dalla metodica di analisi in uso presso il

Laboratorio del Centro Ricerche ARPAD di Metaponto.

Si precisa che la restante documentazione richicsta relativa al verbale di campionamento del giomno

4.09.2017 ¢ neila disponibilita dell'Ufficio Sualo e Rifiuti che ha eseguito il campionamento.

ARPAB.Céntro\Ricerche di Metaponto
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Metodi analitici Impiegati dai labaratori ARPAB CRM per la misura della N-Metitdietanolammina {MDEA)
e del Trietilenglicole in acqua.

Analisi N-Metildietanolammina (MDEA}

Per le analist delle etanolammine si & utilizzato il metodo:

Quantitative RSLC-MS/MS Alaysis of Nitrogen Mustard Hydrolysis Product os Ethanolamines in water
Samples della Dionex (Application Note 271 Thermo Scientific), come da allegato 8. Il metodo & stato
confrontato con il metoda ASTM D7599 - 09: Standard Test Method for Determination of Diethanolamine,
Triethanolamine, N-Methyldiethanolamine and N-Ethyldiethonolamine in Water by Single Reaction
Monitoring Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) (allegato 9).

Il metodo Dionex (Application Note 271 Thermo Scientific) & stato ritenuto migfiorativo rispetto al metado
ASTM D7598-02 in quanto prevede la utilizzazione di due transizioni MRM per analita {una di
quantificazione ed una di qualificazione).

La strumentazione utilizzata & un LC-MS/MS AB ciex 4000 Qtrap. Calonna ed eluente sono quelli previsti
dal Metodo (Colonna : acclaim trinity P1 (2,1 x100mm, 3 um, P/N 071389 — Eluente: 90% Acetonitrile; 5%
acqua DI, 5% Ammonio Formiato 100mM, pH 3.7) .

Come standard interno & stata vilizzata la N-metildietanolammina deuterata d4 {MDEA-d4).

In tabella sono riportati alcuni parametri utilizzati (per i parametri strumentali dello spettrometro di massa
si & fatto pedissequamente riferimento al metodo Dionex ).

Condizionl cromatografiche

Sistema Agilent 1100

Colonna Acclaim Trinity P1{2.1 x 100 mm, 3 um)

Temperatura cofonna 20°C

Fase Mobhile 90% Acetanitrile; 5% acqua ultrapura; 5% di formiata dl ammenio 100 mM
Flusso cromatografico 0.6 ml/min

Volume di iniezione 20 ul

Condizioni strumentali per lo spettrometro di massa |
Sistema | 4000 Qtrap AB SClex
Interfaccla | Turbov'™ con sorgente ESI
Curtain Gas (CUR) 15 psi
Collission Gas (CAD} Medium

| lonSpray Voltage (IS) 4500 V

| Temperatura (TEM) 700 °C

| lon Source Gas 1 {GS1) 50 psi

[ lon-Source Gas 2(G52) {20 psi

| the On

| Metodo di acquisizione L Multiple reation monitoring (MRM) l
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ASTMD7580;r Standard interno
. . N~
N-metildietanclammina - .
(MDEA) metildietanolammina-
d4 (MDEA-d4)
Unita di misura utilizzata per esprimere i risultatt e LOD* Kol Hgf
Lop* 0.2
Incertezza di misura percentuale 12%
Transizione MRM per la quantitativa 120/102 124/106
Transizione MRM di conferma 120/s8 124/60

LOD: Limit of detection & la concentrazione delio standard analitico che produce un segnale cromatografico
can coefficiente di variabilita percentuale (Cv%) pari al 30% dopa cinque iniezioni consecutive.

Incertezza di misura percentuale: espressa come CV% del metodo analitico applicato a concentrazioni
fortificate in acqua potabile con standard analitico a concentrazione pari a tre volte il valore di del LDA.

Gli standard di N-Metildietilenammina (CAS 105-59-9) & stato acquistato da Aldrich (90279-100ML) ed N-
metildietanoi-1,1,1,1"-d4 ammina (MDL number MFCD18632585) & stato acquistato da Aldrich {733116-
50,00MG). Entrambi gli standard analitici sono stati acquistati tra la fine del 2016 e Iinizio del 2017.

v@ﬁ%
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Am0 100 95 Non
1 Triethanolarmine 90279-100ML 102-71-6 BCArS90QvV liquescente | ml % | gennaio-17 | riportata -20°
M-
AmG | Methyldiethanolami 99 Neon
2 ne 471828-25ML 105-59-9 MKBWO712v | liquido 25 ml % gennaio-17 | riportata -20*
AmO | N- a8 Non
3 Ethyldiethanclamine | 112062-5G 139.87-7 87697UV Liguido LT % | gennalo-17 | riportata -20°
AmO a8 Non
4 Dlethanolamine D8BB5-25G 111-42-2 MKBV73BIV | liguescente | 25¢ .._% | gennaic-17 | riportata_ -20°
; MOL
number MF
AmO | N-Methyldiethanol- €D1863258 a7 Non
5 1,1,1,1-d4 amina 733113-50,00MG | 5 521404 liguescente | 50 m) % | gennalo-17 | ripartata -20°
AmQ 95 Non
-] Ethanclamine ESS08-100ML 141-43-5 SLBT5480 Liguido 10ml % | gennalo-17 | riportata -20°

Retta di Calibrazione

e ———

Per la curva di calibrazione sono state usate soluzioni acquose di MDEA da 1ug /I, 2 pg /I, 3pg /I, 4 pg/), 5
Hg /I, 7 ng/l, 10ug /l ottenute per diluizioni successive da una soluzione di 100 pg /l.

Codice attribuito dal Codice LIMS di arrive
laboratorio Descrizione Data prelieve
4152 575/SR Serbatoio_ V560 TAQO2 04/09/2017
4193 576/SR Testa_pozzo_Montemurro 04/09/2017

Preparazione del campione
Un aliquota pari a 50ml di campione di acqua & stato centrifugato a 4500 rpm per 15 minut],

Sona stati prelevati 990 p! di campione trasferiti in vial da 1,5 ml. Successivamente sono stati aggiunti 10 i
di Si MDEA-d4 a 100 pi/l, in modo da ottenere una quantita pari ad 1 pg/l di S! finale.

Il primo campione con codice 4192 & stato analizzato dopo centrifugazione senza dilvizione.

Si & osservato una elevato slargamento del picco cromatografico deila MDEA e dello S {cromatogramma 1}

rispetto allo standard analitico {cromatogramma 2}, probabilmente dovuto alla eccessiva presenza di
idrocarburi.

Per tale motivo e per rientrare nel range di calibrazione entrambi i campioni sono stati diluiti in rapporto 1
— a0y Ta20ed T= 100 Perentrambl campioni Ta diluizione 1 a 10 & risultata ia pil appropriata per 'anallsi
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quantitativa (forma del picco e nel range di calibrazione). | cromatogrammi 3 e 4 riportano i segnali
cromatografici deila MDEA {doppia transizione) e dello SI MDEA-d4 {doppia transizione} rilevati nei
campioni 4192 e 4153 diluiti 1 a 10.

METODI ASTM D7589 -
PARAMETRC N-metlidietanclammina {(MDEA)
Codite Descrizione Data prelievo LODA.DA 0,2
UNITA' DI MISURA ugi
4192 Serbatolo_V560 04/09/2017 11,1
4193 Testa_pozzo_Montemurra | 04/09/2017 10,4

Nei campionl analizzati la variabilitd del rapporto delle aree delle due transizioni utilizzati per la MDEA &
risultato nel range del 20% rispetto alla media del valore del rapporta delle aree delle due transizioni
ottenuto per gli standard analitici.

Secondo le linee guida SANTE 11945/2015 Guidance document on analytical quality control and method
validation procedures for pesticides residues analysis in food and feed, della Commissione Europea, per la
validazione dell’analisi dei pesticidi negli alimenti e mangimi la tolleranza del rapporto fra le aree dello ione
quantificatore e qualificatore, rispetto ai valore medio ottenuto nella curva di calibrazione, & + 30%.

o
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Si allegano:

1. Cromatogramma 1 della doppia transizione MRM della MDEA nel campione 4192non

diluito.

2. Cromatogramma 2 dello standard della MDEA a 10 ug/l.

3. Cromatogramma 3 della doppia transizione MRM della MDEA nel campione 4192 diluito 1 a 10

4. Cromatogramma 4 della doppia transizione MRM della MDEA nel campione 4193 diluito 1 a 10

5. La sequenza completa di analisi: in particolare la sigla MQ indica utilizzo di acqua ultrapura

prodotta con sistema MQ della Miilipore; i campioni della sequenza dal numero 4 al numero 10

sono gli standard di calibrazione. | camploni numero 13, 14 e 16 della sequenza sono campioni di

altre acque analizzate nella stessa sequenza. i campione 18 & il campione 4192 analizzato senza

dilvizione. | campioni 23 e 24, 27 e 28, 31 e 32 sono rispettivamente i campioni analizzati alle

diluizioni 1 a 100, 1 a 20 e 1 a 10. t campioni 35 e 36 sono i campioni diluiti 1 a 100 con I'aggiunta

in vial di standard MDEA a 5 ppb. | campioni 20, 21, 25, 29, 33 e 37 sono campioni di quality

control-per-la-verifica-della-curva di- calibrazione-|-campioni-denominati- MQrintervallati doporgli

standard sono serviti per verificare se vi fosse un effetto di contaminazione del sistema.

la curva di calibrazione per entrambe le transizioni della MDEA da 1 ug/l a 10 ug/l

7. | cromatogrammi di ogni campione della sequenza a partire dal dodicesimo tampione. In
particolare & stato riportato il cromatogramma di entrambe le transizioni della MDEA e MDEA-d4.

8. Metodo Dionex { Quantitative RSLC-MS/MS Alaysis of Nitrogen Mustard Hydrolysis Product as
Ethanolamines in water Sampies Application Note 271 Thermo Scientific}

9. metodo ASTM D7599 - 09: Standord Test Method for Determination of Diethanolamine,
Triethanolamine, N-Methyldiethonolomine and N-Ethyldiethanolamine in Woater by Single
Reactlon Monitoring Liquid Chromatography/Tandem Mass Spectrometry (L C/MS/MS).

Cq(fﬂm
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ARPA

Metodo di determinazione Trietilenglicole in acgua

Metodo interno

Per le analisi del Glicole Trietilenico (CAS No. 112-27-6) & stato utilizzato un metodo interne messo a punto
a partire dall’ Applications TN-2046 della Phenomenex, prevede un passaggio di purificazione su colonnine

SPE con una fase polimerica a scambio anionico € la determinazione in GC/MS con colonna Zebron ZB-
WAXplus.

La determinazione viene fatta in SIM ottenendo un LOD di 0.1mg/I

Il limite di quantificazione & stato calcolato con un campione adeguato di 100ml di acqua a cui & stato
aggiunto uno standard di glicole trietilenico di concentrazione adeguata. Il fattore di concentrazione del

campione & pari a 200 volte per un recuperc dello standard pari al 108%.

Retta di taratura

Certified Reference Material: Triethylene Glycol Cas. No. 112-27-6 1000ug/ml in Methanol (Labmix24

GmbH)
La retta di taratura € stata ottenuta effettuando diluizioni successive eseguite in metanolo.
Livelli di taratura: 10mg/I-5 mg/l -2 mg/1 -1 mg/l -0.5 mg/1 -0.1 mg/I

trietilen glicol - Levels, 6 Levels Uised, € Polnts, 8 Points Used, 0 OCs
§ x10 5 | y = 81641151083 * x - 27038.513263

2 = 0.99214768 o

Type:Linesr, Qdginigeons, WelghtNone

Raspon

. o~
g

-

45 0 05 1 15 2 25 31 35 4 45 & 55 & 65 7 75 8 &5 9 95 10 105
C fon (ng/mi)

Di seguito riportiamo i cromatogrammi ottenuti iniettando lo standard di riferimento per il calcolo della
retta di taratura:

24
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Estrazione

Colonnine Strata-x A3z tm Polymerle Strong Anion, Serbent Type:Polymer-based, Format:Tube, Phase:Polymeric strang anion
exchange, Target Analytes:Weakly acidic compounds)

¥ Colonnina SPE da 2g

v" Condizionamento con 12ml CH30H, 12 ml H20

¥" Caricamento 100ml di campione + 1.5ml NH4OH al 30%
v Essiccamento sotto vuoto per 15-20°
¥ Eluizione con 12ml CH30H al 2% di HCOOH
¥ Camhbio solvente in CH30H
¥ Vf=0.5mi (FC200)
Condizioni cromatografiche
Determinazione effettuata in SIM (Singol lon Monitoring) con GCMS 5975 Agilent Technologies con
rivelatare a singelo quadrupola.
¥ Colonna: Zebron ZB-WAXPLUS
v Dimensioni: 30 meter x 0.25 mm x 0.25 pm @ J:)JK/ ﬁ qu
v Injection: Split 10:1 @ 250°C, 1 uL Jl
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¥ Carrler Gas: Elio @ 1.5 mt/min (Flusso costante)

¥ Programmata : 70° 1 min, 100 °C to 200 °C @ 20 °C/min, post run 5 min @ 250 °C

¥ Detaction: MSD, 5IM da 2-8 min masse 31, 45,75 ; da 8-9.5 masse 31, 45, 58, 89; da 9._5-14 masse
31, 45, 58, 89
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Allegati:

- Application note TN.2046

I Chimici Analisti
Dott.ssa Chim. Accoto Grazia “Pﬁ- @,l

Dott.ssa Chim. Bochicchio Dominga L)M}O. &(‘QCM

P.l. Acito Eustachio ///&/ L.

ARPAB Centro Ricerche di Metaponto
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Created with Analyst Reporter

|

#

Analyte Name: MDEA 1
Internal Standard: MDEA-d4 1
Data Fila DataEtanclammine_7_9_17.wiff Result Table Ethanolamines_SI_7_9_17.rdb
Acquisition Date 9/7/2017 12:10:25 PM Algarithm Used  MQL
:‘nz?:ﬂ"o" MRM_ER_EP!_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Regression Equation: y = 1.04 x {r = 0,9905)
Mean
Expected Number of
Calculated % Accuracy
Concentration Values Concantration
1.00 1 0.97 96.6
2.00 1 2.00 100.0
3.00 1 2.29 768.3
4.00 1 3.18 79.4
5.00 1 3.99 79.8
6.00 1 5.15 85.8
7.00 1 7.87 112.4
10.00 1 10.95 109.5
Ethanctamines._S1_7_9_{7.rdb (MDEA 1); "Linear Through Zero” Regreasion {"No" weighting;
y=10dxir= 0990
*
1101
10.04
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; 70
= 60
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5 a0
< 1
a0
20 )
10T/
0.0 - — y - v : —_——————————
1045115 i 1540 45 S0 85 6D 65 075 a0 85 ad 35 100
Anahyle Conc. /15 Cone.
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_AB SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 11:09:00 AM

Analyte Name: MDEA 2

Internal Standard: MDEA-d4 1

Data File DataEtanolammine_7_9_17.wiff Result Table Ethanclamines_S1_7_9_17.rdb
Acquisition Date 9712017 12:10:25 PM Algorithm Used MQL

a‘;?; ;sgtlon MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP

Project 2017\2017_01_27

Regression Equation:

y = 0.788 x (r = 0.9929)

Mean
Expected Number of Calculated % Accuracy
Concentration Values Concentration
1.00 ] 1.02 101.8
2.00 1 1.78 2
3.00 1 2.13 71.0
4.00 1 3.33 83.2
5.00 1 4.20 84.1
5.00 3 5.40 80.1
7-00 1 7.49 107.1
10.00 1 10.98 108.8

Ethanolamines S1_7_9_17.rdb (MDEA 2): "Linear Through Zero" Regression ('No" weighting}:

¥=0780.x{r = 0.9829)

@
-t
)
E
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W 15 0 25 3 35 40 45 50 55 60 65 70 75 40 85 90 95 400
Analyte Conc. /15 Cone.
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/’-—l—hw
:‘/T
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Created with Analyst Reporter
Printed: 10/10/2017 10:40-00-AM

Data File DataEtanclammine_7_8_17.wiff Result Table Ethanolamines_Si 7_9_17.rdb
Acquisition Date Q712017 1:46:27 PM Algorithm Used MQL
:‘d‘;‘:‘:‘;ﬂ”m MRM_ER_EP|_pos_Ethanolamines.dam | Instrumant Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Vial 81.00
Data File DataElanalammine_7_9_17.wiff injection Volume | 20.00
Acquisition Date 9/7/2017 1:46:27 PM Algorithm Used | MQL
ﬁ‘;?l:'lﬂ"m MRM_ER_EPI_pos_Ethandlamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Calculated Ratlo
Analyte Peak Name Contentration (ngimL) Analyte RT (Exptzgl::t\llé - oK

MDEA 1 No Peak 0.00 0.3353 {0.2574)
MDEA 2 0.168 2.21 0.3353 (0.2574)
MDEA-d4 12 111 2.63 0.3353 (0.2574) v
MDEA-d4 2 1.11 2.83 0.3353 {0.2574) v
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_AB SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

A

MDEA 1

MDEA 2

MDEA-d4 1a

MDEA-d4 2

Page 2 of 46




AR SCIEX

Created with Analyst Reporter

FPrinted: 10/10/2017-10:49:00 AM————

-Data.Fila DataEtanclammine—7—0-17-wiff- ‘Result-Tabie- Ethanolamines—38i—7-9-17:rdb
Acquisition Date ™ 9/7/2017 1:58:21 PM Algorithm Used  MQL
ﬁ‘;‘t‘ﬁf‘;*"’“ MRM_ER_EP)_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sampla Name Acqua_santAnna+tippb Injection Vial 90.00
Data File DataEtanolammine_7_9_17 wiff Injaction Volume | 20.00
Acquisition Date 9/7/12017 1:58:21 PM Algorithm Used MQL
a:?;;ﬂ“on MRM_ER_EP!_pos_Ethanolamines.dam | Sample Typse Unknown
Instrument Name | 4000 Q TRAP Resuit Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Calculated Ratfa
Analyte Peak Name Concantratlon (ng/mL) Analyte RT (Ex;:::lf(?t\l;:_u_l = oK
MDEA 1 No Peak .00 0.0632 (0.2574)
MDEA 2 0.0775 1.72 0.0832 (0.9574)
MDEA-d4 1a 1.02 2.62 0.0632 (0.2574) 4
MDEA-d4 2 0,999 2.62 0.0832 (0.2574) v




AB SCIE3X

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

MDEA 1

MDEA 2

MDEA-d4 Ia

MDEA-d4 2




Created with Analyst Reporter
— Printed 10T 0207 103000 At

|'DataFlle _DataEfanolammine_7_9_17.wiff Result Table Ethanolamines_SI_7_9_17.rdb__
Acquisition Date 9/7/2017 2:10:21 PM Algorithm Used  MQL
ﬁ‘.l";?#:::“on MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name = 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 17227_Staz1_Pertusillo_3_8_17 tnjection Viat 91.00
Data File DataEtanclammine_7_9_17.wiif Injection Volume | 20.00
Acquisition Date 9/7/2017 2:10:21 PM Algorithm Used | MQL
ﬁ‘;?#;sc;uo" MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_S1_7_8_17.rdb
Sample ID Dilution Factor 1.00
Sample Comment Welght to 0.00
2 Volume )
Results Summary
Calculated
Calculated Ratlo
Analyle Peak Name Analyte RT lon Ratlo :
Concentration (ng/mL) (Expocted Value) oK
MDEA 1 No Peak 0.00 0.2838 (0.2574
MDEA 2 0.0236 1.97 0.2638 (0.2574
MDEA-d4 1a 1.02 2.38 0.2638 (0.2574 v
MDEA-d4 2 1,07 2.39 0.2638 (0.2574) v

)

.}}’ Q)




Created with Analyst Reporter

AB SCIE3 Printed: 10/10/2017 10:40:00 AM

Peak Review

L s

MDEA | MDEA 2 MDEA-d4 1a MDEA-d4 2

-
4

"

Page 6 of 46




Created with Analyst Reporter
Frinted: 41 041002047-16:48:00- AM———

1 Data-File- DataEtanotammineZ7-9-17:wiff——|-Result-Table Ethanolamines—S1-7-9-17:1db
Acquisition Date 91712017 2:34:25 PM Algorithm Used MaL
:‘II‘;?: ::jition MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 17231_Staz1_Pertusillo_31_8_17 Injection Vial 92.00
Data File DataEtanolammine_7_9_17.wiff Infection Valume | 20.00
Acquisition Date 9/7/2017 2:34:25 PM Algorithm Used MQL
Acsuigition MRM_ER_EP}_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Woeight to
Sample Comment Volume 0.00
Results Summary
Calculated
Caleulnted Ratio
Analylea Peak Name Concentration (ng/imL) Analyte RT (Ex ;:;E:t\l'g i oK
MDEA 1 No Feak 0.00 0.1871 (0.2574)
MDEA 2 Ne Paak 0.00 0.1971 (0.2574)
MDEA-d4 1a 1.07 2.42 0,1971 [0.2574) 4
MDEA-d4 2 1.20 2.42 0.1971 (0.2574) 7
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_AE SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

|

|
N

I l_

Wraapm

MDEA |

MDEA 2

MDEA-d4 1a

MDEA-d4 2
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T ' : Created with Analyst Reporter
——ABRSCHE—————————————— PriMEg: 101072017 TOA000 AM————

“Result Table. Ethanolamines_SI_7_9_17.rdb
Algorithm Used MaL

Data Fila DataEtanolammine_7_9_17.wiff
Acquisition Date 9/7/2017 2:58:21 PM

el MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27

Sampie Name 4192_ARPABPz_Serbatolo_V560_4_9_17 | Injection Vial 93.00
Injection
Data File DataEtanclammine_7_9_17.wiff Volume 20.00
Acquisition Date | 9/7/2017 2:58:21 PM Algorithm Usad | MQL
‘:n‘;‘t‘l;ﬁ“"“ MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type | Unknown
Instrument Name | 4000 Q TRAP Resuit Table Ethanolamines_SI_7_9 _17.rdb
Sample 1D Dilution Facter | 1.00
Sample Weight to 0.00
Comment Volume :

Results Summary

Calcufated
Calculated Ratio
Analyto Peak Name Concantratian (ng/mL} Analyte RT (B;::t?:t\f!?llue] oK
MDEA 1 20.80 1.88 0.248 (0.2574 v
MDEA 2 17.10 1.77 0.248 (0.2574 [
MDEA-d4 18 0.898 1.80 D.249 (0.2574 v
MDEA-d4 2 0.919 1.70 0.248 (0.2574 v

4 )



_AB SCIEX

Created with Analyst Reporter
Printed; 10/10/2017 10:40:00 AM

Peak Review

MDEA

s d

MDEA 2

MDEA-d4 la

MDEA-d4 2
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AB SCIEX"

Created with Analyst Reparter

Printed: 10/10/2017 10:40:00 AM________

|-Data.Eila DataFtanolammine 7_8_17 wiff Result..'Iiabla—-EthanoIamines—Sl_Z:B_J T-rdb-
Acquisition' Date 9f712017-3110:23 PM Algorithm'Used™ ™ MQL
a‘;?; ti,s&tnon MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Vial 81.00
Data File DataEtanoclammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 8/7/2017 3:10:23 PM Algorithm Used | MQL
a‘;‘:’: ;saitlon MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample 1D Dilution Factor 1.00
] Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Calculatad Ratio
Analyta Peak Name Concentration {ngimL) Analyte RT lEx;:::‘l::t\:'glue) oK
MOEA 1 0.0287 2.42 0.2713[0.2574)
MDEA 2 0.178 2,38 0.2713 {0.2574)
MDEA-d4 ia 1.1Z_ 2.44 0.2713 (0.2574) 4
MDEA-d4 2 1,18 2.44 0.2713 {0,2574) v
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) i ; Created with Analyst Reporter
AB SCIE3C Printed: 10/10/2017 10:40:00 AM

Peak Review

MDEA | MDEA 2 MDEA-d4 s MDEA-d4 2




Prirted:-10/40/2017-10:40:00 AM ————

Created with Analyst Reporter

Data-File— ‘Dataktanclammine_7—9_17:wiff ——{ Result-Table — Ethanolamines_SI_7_8_17:rdb
Acquisition Date _ 9/7/2017 3:46:36 PM Algorithm Used  MQL
ﬁl‘;?; ‘i)s:iitian MRM_ER_EP! pos_Ethanolamines.dam | Instrument Name 4000 O TRAP
Project 2017\2017_01_27
Sample Name Mix_1ppb+ippb Injecticn Vial 82.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 3:46:36 PM Algorithm Used MQL
{\-\nr;th;;sgtlon MRM_ER_EPI_pos_Ethanclamines.dam | Sample Type Quality Control
Instrument Name | 4000 Q TRAP Result Table Ethanclamines_SI_7_9_17.rdb
Sampie ID Dilution Factor 1.00
Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Caleulated Ratio
Analyte Peak Name Concentration {ng/mL} Analyte RT - I::teRjt\llzluc] oK
MDEA 1 1.15 2.26 0.1928 (0.2574) v
MDEA 2 1.38 3.26 0.19286 (0.2574) v
MDEA-d4 1a 117 2.27 0.1928 (0.2574} v
[ MDEA-g4 2 1.15 2.28 0.1828 (0.2574) 4




AB SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

ottt

M

MDEA ]

MDEA?2

MDEA-d4 1a

MDEA-d4 2




Created wilh Analyst Reporter

Printed: 16/10/2017-10:40:00 AM————

-Data-File DataEtanolamming-7-9-17:wiff | ResuitTable™Ethanolamines_SI_7_9_17rdb__|
Acquisition Date 81712017 4:44:42 PM Algorithm Used  MQL
?ni?: ;ﬂﬁon MRM_ER_EPI_pes_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4192_1:100+1ppb Injection Vial 51.00
Data File DataEtanolammine_7_9_17.wiff Injection Valumea | 20.00
Acquisition Date 9/7/12017 4:44:42 PM Algorithm Used | MQL
ai?: ;ﬂﬂo" MRM_ER_EPI_pos_Ethanolamines.dam | Samgple Type Unknown
instrument Name | 4000 Q TRAP Result Table Ethanclamines_S1_7_9_17.rdb
Sample ID Dilution Factor 100.00
Weight to
Sample Comment Volume 0.00
Results Summary
Caiculated
Calcuiated Ratia
Analyte Peak Name Concantration {ng/mL) Analyte RT ‘ E_g]:_:g:tsjt\lf:lue) OK
MDEA 1 10.00 2.47 0.2348 (0.2574) v
MDEA 2 10.20 244 0.2348 (0.2574 v
MDEA-d4 1a 1.01 250 0.2348 (0.2572 4
MDEA-d4 2 1,15 2.50 0.2348 {0.2574 7
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Created with Analyst Reporter

JAB SCIEX Printed: 10/10/2017 10:40:00 AM

Peak Review

ol LN,

MDEA 1 MDEA 2 MDEA-~d4 1a MDEA-d4 2

]
“"“"'_g\"""-—-——-———"__

[
1t

Paca lB8ofdE



Primed; 10/10/2007 104000 Al

Created with Analyst Reporter
V]

{Dataflle __~ ___ DataEtanolammine_7_9_17.wiff Result:Tabla Ethanolamines_SI_7-9_17.rdb—|
Acquisition Date Q712017 4.56:38 PM Algorithm Used MaL
ac;?:is:;tion MRM_ER_EP!_pos_Ethanolamines.dam { Instrument Name 4000 Q TRAP
Praject 2017\2017_01_27
Sample Name 4193_1:100+1ppb Injection Vial 52.00
Data Fita DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 4:56:38 PM Algorithm Used | MQL
:‘nt;?:::;ﬁu“ MRM_ER_EPI!_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_8_17.rdb
Sample ID Dilution Factor 100.00
Sample Comment Weight to 0.00
P Volume: )
Results Summary
Calculated
Calculated Ratlo
I Analyte Peak Name Concentration {ng/mL) Analyte RT (Ex;g:t::t\llzluo} oK
DEA 1 10.10 2.32 0.311 {0.2574]) v
MDEA 2 11.70 2.30 0.311 (0.2574) v
MDEA-d4 1a 113 233 0.317 (0.2574) v
MDEA-d4 2 1.17 2.33 0.311 {0.2574) v
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_AB SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

SV

MDEA 2

MDEA-d4 1a

MDEA-d4 2

Page 18 of 46
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Created with Analyst Reporter

Primted 1002017104000 AM

| Data-File ‘DataEtanolammine”7 9717 Wiff | Résulf Tahle Ethanolamines_S!_7_9 17.rdb
Acquisition Date 9/7/2017 5:08:36 PM Algorithm Used  MQL
az?gﬁ“m MRM_ER_EPI]_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 201712017_01 27
Sample Name Mix_Sppb+ippb Injection Vial 86.00
Data File DataEtanclammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 5.08:36 PM Algorithm Used MQL
:ni?: ;ﬂ“o" MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Quality Control
Instrument Name | 4000 Q TRAR Result. Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Weight to
Sample Comment Volime 0.00
Results Summary
Calculated
Caleulatad Ratio
Analyte Peak Nama Concentration (ng/mL} Analyte RT (E_xsz::’ts:;;ug) oK

| MDEA 1 4,85 2.33 0.1858 (0.2574) L
MDEA 2 4.65 2.33 0.1958 (0.2574 v
MDEA-d4 1a 1.20 2.35 0.1858 (0.2574 v
MDEA-d4 2 1.14 2.35 0.1958 (0.2574 v

)
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Created with Analyst Reporter

_AB SCIESC Printed: 10/10/2017 10:40:00 AM

Peak Review

J e

MDEA | MDEA 2 MDEA-d4 1a MDEA-d4 2

[
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Created with Analyst Reporter

Ennted: 1010201/ 104000 AM.___________

DataFile DataEtanolammine_7_0_17 wiff Result.Table Ethanolaminas-SI-7-8-17.rdb
Acquisition Date 9/712017 5:20:35 PM Algarithm Used MQL
ﬁ;;?:;ﬂﬂu" MRM_ER_EPI_pos_Ethanolamines.dam | instrument Name = 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Vial 81.00
Data File DataEtanolammine_7_9_17.wiff Injection Valume | 20,00
Acqulsition Date 0/7/2017 5:20:35 PM Algorithm Used | MQL
a’:?: cl:;lion MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name { 4000 Q TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Sample Comment Waightta 0.00
p Volume .
Results Summary
Calculated
Caiculated Ratio
Analyte Peak Name Cancantration (ngimt.) Analyte RT (Ex;:::'iggt\,l‘;lua) oK
MDEA 1 0.0046 2.31 0.513 (0.2574)
MOEA 2 0.0293 2.29 0.513 (0,2574)
MDOEA-d4 1,16 2.37 0.513 (0.2574) 4
MDEA-d4 2 1.7 2.37 0.513 (0.2574) v




AB SCIEX

Created with Analyst Reporter
Printed: 10/10/2017 10:40:00 AM

Peak Review

i
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MDEA 1

MDEA 2

MDEA-d4 la

MDEA-d4 2
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ABSCIEX

Created with Analyst Reporter
Prinled: 10/10/201710:48:80 AM-—

{-Data-File DataEtanolammine_7_9-17:wiff ———| Result-Table- Ethanolamines—SI-7-9"17rdb
Acquisition Date ~  9/7/2017 5:32:34 PM Algorithm Used  MQL
a‘;‘t‘:;ﬁtmn MRM_ER_EPI_pos_Ethanolamines.dam | instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4192 _1:20+1ppb Injectian Vial 53.00
Data File DataEtanolammine_7_8_17 wiff Injection Volume | 20.00
Acquisition Dato 9/7/2017 5:32:34 PM Algorithm Used | MQL
a‘;?:ztw" MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Resuit Table Ethanolamines_SI_7_9 17.rdb
Sample ID Dilution Factor 20.00
Sample Commaent Waeight to 0.00
P Volume :
Results Summary
Calculated
Calculated Ratlo
Analyta Peak Name Concentration {ng/mL) Analyte RT (Eeigz‘sjtg’ue) oK

| MDEA 1 10.00 2.49 0.2585 (0.2574 v
MDEA 2 10.20 2.48 0.2588 (0.2574 4
MDEA-d4 1a 1.170 2.51 0.2585 (0.2574 v
MDEA-g4 2 1.18 2.51 0.2585 (0.2574 4
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- i B Crealed with Analyst Reporter
_AB SCIEXC Printed: 10/10/2017 10:40:00 AM

Peak Review

MDEA | MDEA 2 MDEA-d4 1a MDEA-d4 2
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- - ' Created with Analyst Reporier
——ABSCHE — Primed: 101012017 10:40:00 AM

DataElle DataEtanclammine_7_9_17.wiff’ 1 Result Table _Etﬁanolaminaszslj_gg Zrdb__|
Acquisition Date 8/7/2017 5;44:29 PM Algorithm Used MaL
a‘;?:;ﬂhon MRM_ER_EPI_pos_Ethanclamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4193_1:20+1ppb Injection Vial 54.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/712017 5:44:29 PM Algorithm Used | MQL
J:n:;?;;?tion MRM_ER_EPI_pos_Fthanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Tabla Ethanolamines_SI_7 9 17.rdb
Sample ID Dilution Factor 20.00
Woeight to
Sample Commaent Volurme 0.00

Results Summary

Calculated
Calculated Ratlo
Analyle Peak Name Concentration (ngimL) Analyts RT (Exp:g::‘t s:l\ll?n S oK
| MDEA 1 10.60 2.31 0.2403 {0.2574) v
MDEA 2 12.00 229 0.2403 {0.2574) v
MDEA-d4 1a 1.19 232 0.2403 {0.2574) v
MDEA-d4 2 1.17 2.33 0.2403 (0.2574) v
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Created with Analyst Reporter
Printed: 1044042047 40:40:00- A — —

| DataFile ‘DataEtanolamming_7_9_-17:wiff — | ResultTable Ethanclamines_81-7-8-17rdb—]
Acquisition Date 9/7/2017 5:56:30 PM Algorithm Used MQL
i MRM_ER_EP|_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name Mix_Sppb+ippb Injection Vial 86.00
Data File DataEtanolammine_7_9_17.wiff Injaction Volume | 20.00
Acquisition Date 9/7/2017 5:56:30 PM Algorithm Used | MQL
‘;‘n‘;‘t‘;z;""“ MRM_ER_EP|_pos_Ethanolamines.dam | Sample Type Quality Control
Instrument Name | 4000 Q TRAP Resuit Table Ethanolamines_S1_7_9 _17.rdb
Sample 1D Dilution Factor 1.00
Weight to
Sample Comment Valuma 0.00
Results Summary
Calculated
Calculatad Ratlo
Analyte Peak Name Analyte RT fon Ratio
Concenlrallc-n {ng/mL) (Expected Value) OK
MDEA 1 4.87 2.28 0.2137 (0.2574 v
MDEA 2 4.98 2.28 0.2137 (0.2574) ’
MDEA-d4 1a 1.15 2.31 0.2137 (0.2574) 7
MDEA-d4 2 1.19 2.31 0.2137 (0.2574) v
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Created with Analyst Reparter
Printed: 16/10/2017 10:40:00 AM—————

‘[ DataFlla DataEtanclammine 7-9 17.Wiff | Result Tabla Etfanclamines_SI_7_8_17.rdb |
Acquisition Date 9/7/2017 6:08:37 PM Algorithm Used MQL
ﬁ“;?; Lsditlon MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Vial 81.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 6:08:37 PM Alaorithm Used MQL
a‘;?# ::;tiun MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrurmment Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample D Dilution Factor 1.00
Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Calculated Ratlo
& Analyta Peak Nama Concentration (ngfmL) Analyle RT (Ex;::l::‘\'lg s oK
MDEA 1 0.0173 2.39 0.4333 {0.2574)
MDEA 2 0.0292 2.34 0.4333 {0.2574)
MDEA-d4 1a 117 2.41 0.4333 {0.2574) v
MDEA-d4 2 1,17 2.41 0.4333(0.2574} v
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Created with Analyst Reporter

Frintad: :
|-Data File- DataEtanolammine_7—-9-17.wiff—| - Result-Table Ethanotamines=SI—7-9"17rdb
Acquisition Date  9/7/2017 6:20:36 PM AlgorithmUsed  MOQL
a‘;?; :jltlnn MRM_ER_EPI_pos_FEthanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sampla Name 4192_1:10+1ppb Injection Vial 55.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20,00
Acquisition Date 9/7/2017 6:20:38 PM Algorithm Used MaQL
?n';?: ;sdit:on MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_8SI_7_9_17.rdb
Sample ID Dilution Factor 10.00
Weight to
Sample Comment Volume 0.00
Results Summary
Catculated
Calculated Ratio
Analyta Peak Name Concentration (ngimL) Anaiyte RT = 'g::‘l::t\:‘; o oK
MODEA 1 11.10 2.24 0.2438 {0.2574 v
MDEA 2 12.90 2.23 0.2438 (0.2574 4
MDEA-d4 1a 118 2.28 0.2436 (0.2574) 7
MDEA-d4 2 113 2.28 0.2438 (0.2574) 7
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Created with Analyst Reporter

Printed: 10/10/2017 10:40:00 AM_________

-Data-Elle- DataEtanclammine—7—-8-17.wiff -Resuit-Table Ethanolamines-SkL-7—8—17-rdb—
Acquisition Date 9/7/2017 6:32:43 PM Algorithm Used MQL
siton MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4193_1:10+1ppb Injection Vial 56.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 6:32:43 PM Algorithm Used | MQL
I‘\\ﬂ‘;?l:‘ :‘;tlon MRM_ER_EPI_pas_Ethanclamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI_7_8_17.rdb
Sample 1D Dilution Factor 10.00
Weight to
Sample Comment Volume 0.00
Results Summary
Calculated
Calculated Ratio

Analyte Peak Name Concentration {ng/ml.) Analyte RT = Iogt:{:t\lf?nlu_g) oK
MDEA 1 10.40 2.29 0.2466 {0.2574 v
MDEA 2 10.80 2.29 0.2466 {0.2574 7
MDEA-d4 1a 1.13 2.32 0.2466 (0.2574 v
MDOEA-d4 2 1.13 232 0.2488 {0.2574) v
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Created with Analyst Reporter

Printed; 101012017 10740:00 AM——————

“Data Filo DataEtanolammine_7_8_17.wiff Result Table Ethanolamines_SI_7_8_17.rdb
Acquisition Date 9/7/2017 6:44:47 PM Algorithm Used MQL
pcquisition MRM_ER_EPI_pos_Ethanalamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name Mix_S0ppb+1ppb Injection Vial 99.00
Data File DataElanolarmmine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date Q/7/2017 6:44:47 PM Algorithm Used MQL
a‘:‘t‘: ;'tio" MRM_ER_EPI_pos_Ethanolamines.dam | Sample Type GQuality Control
Instrument Name | 4000 Q TRAP Result Tabla Ethanolamines_SI_7_9 17.rdb
Sample ID Dilution Factor 1.00
Sample Comment v olght to 0.00
Results Summary
Catculated
Calculated Ratio
Analyte Peak Nama Concantration (ng/mL) Analyl: M {Ex;:::t‘:: l\',:w o) oK
MDEA 1 47.70 2.57 0.2893 (0.2574 7
MDEA 2 45.90 257 0.2893 {0.2574 v
MDEA-d4 1a 1,19 2.58 0.2693 (0.2574) v
MDEA-d4 2 118 259 0.2693 (0,2574) v
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- _ABSCIESS Printod-10/40/2047 10:40:00 AM—

| DataFile.  DalaEfanclammine_7_2_ 17wt | ResultTable Ethanolamines—SI_7_9—17.rdb-
Acquisition Date 9/7/2017 6:56:37 PM Algorithm Used MQL
Soddlaan MRM_ER_EP!_pas_Ethanalamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Viai 81.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 9/7/2017 6:56:37 PM ﬂgorlthm Used MQL
o MRM_ER_EPI_pos_Ethanolamines.dam | Sampie Type Unknown
Instrument Name | 4000 Q TRAP Resuit Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilution Factor 1.00
Waeight to
Sampie Commant Volume 0.00

Results Summary

Calculated
Calculated Ratio
Analyte Peak Name Analyte RT lon Ratlo
H Concentration (ng/mL) (Expected Valug) oK

MDEA 1 0.0163 2.41 0.2432 (0.2574)

MDEA 2 _0.0143 242 0.2432 (0.2574)

MDEA-d4 1a 1.14 2.44 0.2432 {0.2574) v
MDEA-d4 2 1.15 2.44 0.2432 {0.2574) 7/
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| DataFlier DataEtanolammine—7-8-17:wiff —| Result-Table ‘Ethanolamines”SI"7-917rdb——
Acquisition Date 9/7/2017 7:08:33 PM Algorithm Used  MQL
e L MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name = 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4192_1:100+5ppb_mix_etanolammine+1ppb | Injection Vial 57.00
. , Injection
Data File DataEtanolammine_7_9_17.wiff Voluma 20.00
Acquisition . Algorithm
Date 9f7/2017 7:08:33 PM Used MQL
AP MRM_ER_EF|_pos_Ethanolamines.dam Sample Type | Quality Control
st 4000 Q TRAP Result Table | Ethanolamines_S|_7_8_17.rdb
Sample ID Dilutior Factor | 1.00
Sample Weight to 0.00
Camment Volume )
Results Summary
Calculatad
Calculated Ratio
Analyte Peak Namo Analyte RT lon Ratlo
Concentration (ng/mL) (Expected Value) oK
MDEA 1 5.63 2.58 0.3174 (0.2574 v
MDEA 2 4.84 2.58 0.3174 (0.2574 4
MOEA-d4 1a 1.36 2.58 0.3174 (0.2574 v
MDEA-d4 2 1.33 2.59 0.3174 (0.9574) v
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—— e Created with Analyst Reporter
— ABSCIE3C- Printed:-10/10/2047-10:40:00 AM—

[Datafile  DataElanolammine_7_9_17.wif Result Table~—Ethanolamines=SI_7_917:rdbr
Acquisition Date 9/7/2047 7:20:32 PM Algorithm Used MQL
s Lo MRM_ER_EP|_pos_Ethanciamines.dam | Instrument Name 4000 Q TRAP
Project 2017\2017_01_27
Sample Name 4193_1:100+5ppb_mix_etanolammine+1ppb | Injection Vial 58.00
. injection
Data Fila DataEtanolammine_7_9_17.wiff T 20.00
Acquisition . Algarithm
Date 9/7/2017 7:20:32 PM Used MaL
a‘;‘t’&ﬂﬂo" MRM_ER_EPI_pos_Ethanolamines.dam Sample Type | Quality Control
:{,‘:::"‘““‘ 4000 Q TRAP Result Table | Ethanolamines_S|_7_9_17.rdb
Sample 1D Dilution Factor | 1.00
Sample Welght to 0.00
Comment Volume )
Results Summary
Calculated
Calculated Ratio
Analyte Peak Name Concentration (ng/ml.) Analyte RT (E:;:g::‘ls:t\fr?llunl OK
TADEA 1 8.92 2.37 0.2433 {0.2574) 4
MDEA 2 6.68 2,37 0.2433 (0.2574) 7
MDEA.d4 1a 1.1 2.40 0.2433 {D.2574) 4
MDEA-d4 2 1.18 2.40 0.2433 (0.2574) 4
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____ABSCIEX e vh
|-bata-File DataElanclammine—7—-0-17.wiff {-Result;Tahle— - Ethanolamines-S1-7-9-17.rdb-
Acquisition Date 9/7/2017 7:32:31 PM Algorithm Used MaQL
a‘;‘t';:'_‘:m" MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name 4000 Q TRAP
Project 2017M\2017_01_27
Sample Name Mix_Sppb+1ppb Injecticn Vial 86.00
Data File DataEtanolammine_7_9_17.wiff Injection Volume | 20.00
Acquisition Date 8/7/2017 7:32:31 PM Algorithm Used | MQL
a‘;‘t‘#ﬂﬁm MRM_ER_EPI_pos_Ethanalamines.dam | Sample Type Quality Control
Instrument Name | 4000 G TRAP Result Table Ethanolamines_SI_7_9_17.rdb
Sample ID Dilutlon Factor 1.00
Waeight to
Sample Comment elkinme 0.00
Results Summary
Calculated
Calculated Ratla
Analyta Peak Name Concentration (ng/mL) Analyte RT (g;::t?:%; s OK
MDEA 1 4.44 234 0.2563 {0.2574 I
MDEA 2 4.13 2.34 0.2583 {0.2574 4
MDEA-d4 1a 112 2.3 0.2583 (0.2574 7
MDEA-d4 2 1.1 2.3 0.2583 (0.2574 v
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Created with Analyst Reporter
Prirted—t0/10/2017 104000 A————

["DataFile DataFtanolammine_7_9_17.wff "Result Table Ethanolamines_SI_7_9_17.rdb
Acquisition Date B/7/2017 7:44:36 PM Algorithm Used MQL
e MRM_ER_EPI_pos_Ethanolamines.dam | Instrument Name = 4000 Q TRAP
Project 2017\2017_01_27
Sample Name MQ+1ppb Injection Vial 81.00
Data File DataEtanolammine_7_8_17.wiff Injection Volume | 20.00
Acquisition Date /712017 7:44:36 PM Algorithm Used | MQL
a‘::;: ;s:tion MRM_ER_EPI_pas_Ethanolamines.dam | Sample Type Unknown
Instrument Name | 4000 Q TRAP Result Table Ethanolamines_SI|_7_9_17.rdb
Sample ID Dilution Factor 1.00
Weight to
Sample Commaeant Volume 0.00
Results Summary
Calculated
Calculated Ratlo
Analyte Paak Nama Concentration {ng/mL) Analyte RT (I_i.x;ggt ;!:t:’t; % oK
MDEA 1 0.0134 2.59 0.6124 {0.2574)
MDEA 2 0.0224 2.58 0.8124 (0.2574
MDEA-d4 1a 1.16 2.62 0.6124 (D.2574 v
MDEA-d4 2 i1 2.63 0.6124 (0.2574 7
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Application Note 271
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Thermo Scientific brand
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SCIENTIFIC

Quantitative Analysis of Nitrogen Mustard
Hydrolysis Products as Ethanolamines

INTRODUGTION

Ethanolamines have been used as bio- and
environmentnal markers for nitrogen mustards (N1, HN2,
and HN3), which are listed on the Chemical Weapons
Convention Schedule of Chemicals' to monitor potential
cxposures. Direct quantification of exposure to HN1,
HN2, and HN3 is difficult due to their reactivity, extent
of metabolism, and short half-life.’ Nitrogen mustards
readily react with biomolccules and are found in urine
as the hydrolysis products; M-methyldiethanolamine
(MDEA), N-ethyldiethanclamine (EDEA), and
methanclamine (TEA).?

Over half a million tons of ethanolamines are
produced annuaily and used as emulsifying agents,
detergents, ingredients in bactericides and cosmetics, and
also in the pesticide manufacturing process.? Incfficient
removal and/or inappropriate disposai of cthanolamimes
may cause adverse effects to the environment.

To moniter hurnan and environmental exposure to
nitrogen mustard, and also the removal of ethanolamines
from industrial discharged waste, a quantitative analytical
method is desired.

Reported methods for ethanolamines analysis include
GC or LC separation with MS detection.® The GC-MS
methods involve labor-intensive derivatization which
limits throughput, and reported LC methods usuaily suffer
from poor retention and chromatographic separation with
reversed-phase {RP) columns. A fast LC-MS/MS method
reported the total separation of MDEA, EDEA, and TEA.®
However, the estimated retention factor (k) for the first-
cluted TEA was less than one, making the method subject
to possible interference from sample matrices, which was
confinmed in the same repont.

This study reports a rapid separation liquid
chromatography (RSLC) tandem mass spectrometric
{MS/MS) method for quantitative analysis of ethanolamines
in enviroamental water samples. An Acclaim® Trinity™ P1
Mixed-Mode column featuring reversed-phase, anjon-
exchange, and cotion-exchange retention mechanisms was
used to provide retention and resolution for all analytes
within 5 min. The MS detector was operated in multiple
reaction monitoring {MRM) mode, and an isotope labeled
internal standard (IStd) was used to provide selective and
sensitive detection and to ensure quantification accuracy.
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Detection and Identification of Gulf Oil Dispersants (COREXIT® 9527 and 9500) by

GC/MS and LC/MS/MS

Shy Countryman, Matthew Trass, Seyad Sadfsdi, and Joft Layne
Phenomenex, ine., 411 Madrid Ava., Torranee, CA 80501 USA

in an effort to contain the largest oit spill in United States history,
nearly a miilion gallons of dispersant have been pumped into the
Guif of Maxico. Unfortunately, vary fittle is known about the impact of
these dispersants on humans, wildlife, and the environment. In this
lachnical note we show how GC/MS-with Zebron™ ZB-WAXpLus™
GC columns can be used to datect COREXIT 9527 directly from sea-
water. To improve GC/MS stabllity, & cleanup procedure using the
Strata™-X-A sorbant is used to virually efiminate matrix inferferences,
Tha high efficiency Kinetex® core-shell columns simultaneously de-
tect both COREXIT products at the low part per bifiion levels in sea-
watar using LC/MS/MS. Al solutions are optimized for high speed
analysis and overall lab productivity.

Introduction

Revised estimates published by the National Incident Command's
Flow Rata Tachnical Group {FRTG) report that 4.9 milllon bamals of
oil were released into the Gulf of Mexico'.The oll posed a significant
health risk to tha plant and animal life within the Guif ragion. To
help reduce tha amount of oil that reached the coastiine, disper-
sants were used to braak-up the oll and sink it ta the bottom of the
ocean?

Dispersants are composed of a mixture of salvents and delergents
that break-up the heavy oil into droplets and allow it 1o be mora
readily decomposed in the environment. The primary dispersant
used in the Guif was COREXIT® 9500, although limited quantities
of COREXIT® 9527 may have been used as well. To better under-
stand the residual level of disparsants in the Gulf, robust analytical
procedures are required, In this work we present soiutions for the
identification and quantitation of both COREXIT 5527 and 9500.

‘Aateriais and Mathods

Methanol, acatonitrile; and other solvents used in LC/MS method
devaiopment ware oblained from Sigma-Aldrich (St. Louis, MO).
Butoxyethanol (Fluka), Prepylene Glycol, and Ethylana Glycol
were also obtained from Sigma-Aldrich (St. Louis, MO). Sodium
bis(2-sthylhexylsuifosuccinate, and its 13C4 enriched form
wera obtalned from Cambridge Isotope Laboratories {Andaver,
MA), Other surfactants usad In the analysis, n-heptanesulfonate,
n-octanesulfonate, and n-dedecyisulfate, were cobtained from
Sigma-Aldrich (St. Louis, MO).

Tha GC methed development was carried out on an Agilent® 6880

GC coupled with an Agllent 5973 MS datector (Agilent Technologies,

Santa Clara, CA). The LC tandem MS data were collected on an AB

SCIEX API 4000™ LC/MS/MS system (Foster Clty, CA) equipped

with an Agilent UHPLC system containing 1200 SL binary pump,

autosampler and colurnn ovan compartment (Agilent Technologies,
anta Clara, CAL ) T

For additional tachnical notes; visit www,phenomenex.corm

y

T i

RAesullts and Discussion

Nalco® has dieclosed the exact composition of COREXIT 9527 and
9500 on their website (Tabla 1)°. The chemical composition of tha
COREXIT products was faldy similar, with the exception of 2-bu-
toxyethanol, which was only found in-COREXIT-9527. Both prod-
ucts contain a proprietary surfactant, which was disclosed to EPA
to assist with the monitaring process.

Table 1.
Composition of COREXIT 9500 and B527*

CaaNe, |Name
1338-43-8 | Sorbitan, mono-(92)-9-Octadacenaats

9005-65-6 | Sorbitan, mono-(92)-3-Octadecenoats, poiyioxy-1, 2-ethanediyl) derivatives
900§-70-3 | Sortitan, 1-(3Z)-9-Octadecencata, polyioxy-1, 2-eihanadiyl) derivatives
577-11-7  |Bisi2-ethythexyl) Sufosuccinate*

28811-28-2 | Propansi, 1-(2-butoxy-1-methyiethony)

84742.47-8 | Distitates ipetroleum), hycrotraated light

111-76-2 | 2-Butoryathanol™
* Contains propylens giycol

** Only included In COREXIT 9527

COREXIT 9527

The presence of 2-butoxyethanol in a water ssmpla would indi-
cata that COREXIT 9527 has been used in that area, The analysis
of 2-butoxyathanol was investigated using both GC/MS and LC/
MS/MS, Since both COREXIT products also contained significant
levels of propylene glycol, this component was alsa Included in the
analytical procedure.

An initial separation for all three compounda was done using a
Kinatex® PFP 2.6 uym 50 x 2.1 mm column with the MS in positive
fen mode (Figure 1}. The mass channel for propylenas glycol was
extremely naisy and macde detection tmpassible even at 50 ppb
(ug/L}). AB SCIEX systems use a glycol solution to tune the MS and
correct the mass accuracy. Due te the sticky nature of glycols, the
residual level of this solution in the instrument is toa high to aflow
for quantitatlon. Congidering these limitations, LC/MS/MS still ap-
peared to be a viable option for the analysis of 2-butoxysthanal. The
Improved detection limits at the low ppb (ug/L) rangs, fast analysis
time, and high specificity would be an assat for future studles.
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Figura 1,
Glycals by LC/MS/MS Using Kinetex® 2.8 pm PFP 50 x 2.1 mm
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Column: Kinstex 2.6 yon PFP
Cimensions: 50 x 2.1 mm
Port No.: 00B-44T7-AN
Mobia Phass: A 5 mM Ammonium acstaty
B: Mathanal
Flow Aats: 0.4 mU/min
Gradient: Tima (min) HB
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Temmerature: 35 °C
elaction: Mass Specirometer (MS)
Sample: 1. 2-Butteyetisanal (€514 Made)
2 Propylena glycol

It an effort to develop a methodology that would simultaneously
‘lotect both 2-butoxyethanol and propylene glycol, we investigated
GC/MS as an afternativa, The current reporting limit for 2-butoxy-
ethanal is around 10 ppm {mg/L), which was walt within the detac-
tion limits of the GC/MS.

We found that the Zebron™ ZB-WAXetus™ phase provided the bast
resolution of all tha glycals. In our experience, most labs aveid in-
|ecting water, especially when using WAX (polyethylane glycol) col-
uimng because many GC phases ars not compatible with water. The
Zebron ZB-WAXeus was specially designed to be used with aque-
ous samplas and gave very consistent performancae for this study.
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We first evaluated a method for direct analysis from seawater with-
out any sample preparation other than a 0.45 pm Phenex™ syrings
filter (Figure 2). The seawater sample contained fmpurities that did
cause soma problams with quantitation. The high salt contant In
the samples also necessitated more frequent systam maintenance.
Salt would accumulata In the liner and eventually cause problems
with the calibration (Figure 3). If direct seawater injection is to be
usad, we would suggest doing full Iniat maintenance at least daily,
if not after every sample set. This should include replacing the liner
and clipping 1-2 Inches from tha head of the GC column.

Figura 2.
Glycols from Seawater by GC/MS before SPE Cleanup
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Columee: Zsbron ZB-WAX AL
Diemanstone: JU meter x 0.25 mm x 0.25 pm
Part Ho.: THO-G013-11
Injection: Spht 10:1 @250 °C, 1 .
Carvier Gas: Heflum @ 1.5 mLAnin {constant flow)
Oven Program: 100 °C v 200 °C € 20 *C/min, pst run 5 min & 250°°G
Ostaction: MSD, SiM tom 1-2.6 min masa 87 and 89, 2.8-5 min mass 31
Sample: Analytes ke 1.7 ppen in seawatar
1. 04-2-Butoxysthanal {iS;
2. - Butaryethanal
1, Foemic acid (from sdution)
4. Propyiens giveol
5. Ehylane glycal {5)

Flgure 3,
Salt Contamination in GC Uner

For additional technical notes, visit www.phenomenex.com




In order to eliminate tha need for such frequent maintenance and Figure 4,

reduce the impurities affecting quantitation. we explored ways to Glycols from Seawater by GC/MS afier SPE Cleanup

clean up the samples. Sampls cleanup using traditional tachniques

was challenging because both compounds wera extrsmely watsr Aarirng

soluble with Log P values <1, 1.

We svaluated several possibilities, but ultimately settled on a solid :::

phase extraction (SPE} protocal using Strata™-X-A using the condi- oo ¢

tions listed in Table 2. To help improve method ruggadness, an i g

internal standard was added prior to extracilon and used 1o cal- . 2

culate relativa recoveries. When choosing an interal standard, it x =
is always best to use a deuterated analoyg, which was available far = 7
the 2-butoxyethanol, but not for propylene glycol. We wera ablg “« AL

to achleva acceptable results using ethylens glycol as an Intarnal m P T T I e i el
standard for propylense glycol. Howaver, we have soma concerns & )

about potential intarferences in Guif Cil samples and would sug-
gest evaluating alternatives for propylsna giycal,

Columnz Zatron 2B-WaXaus™
Tabls 2. Divensions; mmeo.umxaum
5 Part Mo 7H3-G013-11
SPE Conditfons using Strata X-A Injection St 121 @ 250°C, 1 L
Carrler Gax: Hafiom @ 1.5 mUimin (costant Now)
Strata-X-A E00 mg / 8 mL (Part Number: 88-8123-HCH) Oven Program: 100 *C o 200 °C € 20 *Chmin,. post un 5 min @ 250 °T
9 Condition: Datoction: MSD, 5iM from 1-2.8 min mass 87 and 89, 2.5-5 min mass 31
3 mL Mefhanol, 3 mL Water Sample: mﬂm mxmuslr,mnmuu micad 845 ppm)
@ Load: 2, 2-Butoxyethanol
+ mL saawater (basified with -25 (4. of NH,OH) o s o
@ oy 5. Extyene giycol §5)
Fudl vacuum 5-10 minurtes
Eluts: Tabls 3.
@ 3 mL or 2 % Formic acid in Methanol Recoveries for Glycols Using Strata X-A

!Cuamm crtora | Sampla 1 | Sampie2 | Samvie 3 | sompie 4 | averoge | S0

, P | 0o | osr | oo | os | 097 |ossx

Sample cleanup using the Strata-X-A sorbent significantly im- 7-Butoy

proves quantitation due to the elimination of interferences (Figure fecovery | 99% L1 W% | 100% | 100% | %%

4). Analysis of four replicate seawater samples spiked at 5 ppm fv— |

{mg/L) showed ralative recoveries greater than 96 % with less than Factor | P72 07 o a7s 074 |171%
Recovery

2 % ASD (Table 3). The calculated datection limits from 1 mL of fhnilios priTe e e Pt Eryep P
seawater wers about 1 ppm {(mg/L). If lower detection limits wera i
dasired, a larger volume of seawater couid be used. Butaryethanck RF based ot 64-2 wrcol bzsad on #itylena ghycol,

— — e |
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COREXIT® 8500

The surfactants used in COREXIT are also used in a variaty of other
soaps and personal care products, Many surfactants ara muilti-
compensent mixtures that are not amenable to GC/MS or LG/MS/
MS analysis. The EPA has suggested that bis(2-ethylhexyl) sulfo-
succinate (AOT) ba used as a marker for COREXIT products.

A chromatographic separation was developed using the Kinetex®
€8 2.8 pm 50 x 2,1 mm columns for a mixtura of anfonic surfactants
that were likely to be prasent in seawater samples (Figure 5. The
Kinetex core-shelt material provided extremely high afficiencies al-
lowing us to achleve an average peak width of only 5 seconds.
This resulted In not only improved separation, but allowed us to
achieva lower datactlon Ilmits. The fast scan rate possible with tha
ABI 4000™ LC/MS/MS allowed for accurate quantitation enabling
>10 scans/peak,

Flgure 5.
Chromatographic Resolution of Bls(2-sthylhexyl) Sulfesuccinate from Other
Surfactant Inlarferances

"1 Pesk Widtha:

38 1 1, 4,80 see, 11 acana
11 | 2 4.30 sec, 10 scans
1 {3 8.00 se, 14 scans
om | 4 4.92 888, 12 2cans
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3 7] 1% 18 4 2 33 ¥ 3 .
Column: Kinetex® 2.8 um PFP
Dimaroadons: 50x 2 1 mm
Part Ha: 008-4477.AN
Mobile Phase: A: 5 mM Ammoniur acotals
B: Methanol
Fiow Ante: 0.4 mi/min
Grodient; Tieag (min) % B
Q ) H
15 85
4 a5
a1 95
51 k]
s 15
7 15
Temperstwre: 15°C
Datection: Mays Spectromates (MS)
Instrument: AP 4000
Sample: -1, Heptanesulforats MAM 1T8.0=T9.7
2. Octanesutfomats MAM 192.979.9
3. Dodacyisudfats MAM 265 0= %4.8
4, Bis{2-atiythexyl) Sullosuccinats MAM 421.1=80.9
. ~
r“"\‘
i

As we suspected, our blank ssawater matrix obtained {rom Re-
dondo Beach, CA contained high levels of sodium lauryl sulfate
{dodecyisuifate), which 13 commonly used in many parsonal care
products. A calibration curva was run using the Kinetex C8 for sea-
watar samples spiked at 10-600 ppb (pg/L). Tha resulting calibra-
tion curve piotted without the use of an Internal standard showed a
good comelation when using a guadratic 1/X weighting {Figurs 6),

Figure 8.
Calibratien Curve for AOT without Internal Standard from $10-800 ppb
with 17X Waighting

11748
(Bl

ii

[ 100 i 0 M MW LL-T -] i &0
Corgdrwsan, mt

The shape of the curva indicated that thare might be ion suppras-
sion or enhancement present at one end of tha calibration range.
Maonitoring the 420-422 mass window (in singla quad moda) in a
sampla fortified with AQT at 100 ppb ravealed a partially co-eluting
peak between 2.5-4 minutes (Figure 7). An isotopically labeled
standard for AOT was avallable from Cambridge |sotope Labs (An-
dover, MA}, Recalibration using the internal standard improved tha
linearity of the curva significantly (Figure B). A larger mass scan
range would have been performed to confirm the presence of ad-
ditional co-aluting peaks had the narmow range scan been unsat-
isfactory.

For addilional tachnical notas, visit www. phencmenex.com




Figure 7,
Mass 420-422 Interference in Fortified Seawater Blank
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Eoturm: Kinatex® 2.8 um PFP
Dimensions: 50 x 2.1 mm
Parl No.: 00B-4477-AN
Mobille Phage: A: 5 mM Ammonisn acetsts
8: Mathanod
Flow Rate: 0.4 mi/min
Gradient: Time (min) %8
4] i5

15 -]

4 B5

41 95
am 95

81 1%

7 15

Temparature: 35 C
Detection; Mzas Spectrameter (MS)

Sample: Bis(2-sthythexyl} Swiosuccinata IA0T)

e Foradutitonar e Folas, Visit www.ORenomenex, com

Flgure 8.
Calibration Gurve using Dauleratad Internal Standard from 10-500 ppb
for AQT with 1/X weighling
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COREX|IT® 9500 and 9527: Simultanaous Analysis

We have described analytical procedures for the analysis of both
COREXIT products individually. To streamline warkdiow in an ana-
lytical testing laboratory, it would be beneficial to have a methodol-
ogy to simultaneously analyze the two primary COREXIT markers.
The acldic nature of AOT makes analysis by GC/MS impossible
without some sort of darivatization, which indlcated that LC/MS/
MS would be the most appropriate technique.

AOT was best detected by LC/MS/MS using negative ion mede,
while 2-butaxyethano| showed the best signal when using positive
ion mode. In order to simuitaneously analyze both compounds, it.
was nacessary to awlich polarity in the source during the elution
window of each compound. The AP 4000 LC/MS/MS instrumant
needs a 0.700 second settling time to switch polarity, requiring that
the peaks be sufficiently separated.

Tha polar nature of these two compounds makes them difficult to
separate using traditional reversed phase columns. The Kinetex®
PFP phase is a pantafiucrophenyl phase that has besn shown to
glve unique polar selsctivity. Using the Kinetex PFP 2.8 pm 50 x 2.1
mm column wa wera able to separate both peaks with almost ona
mirute of separation (Figure 9). Peak shapas were again extremely
sharp dua to the high efficlency Kinetex core-shall particle.

Figure 8.
Simultaneous Analysis of Blai2-athylhexyl) Sulfasuccinats and
2-Butoxyethanol by LC/MS/MS
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Cotumee Kinetax 2.8 ym PFP
Dimpnelons: 50 x 2.1 ewn
Part No.: 008-44T7-AN
Hobits Phase: A: 5 mM Ammantum icetats
8. Matharad
Flow Rate: 0.4 mi/min
Gadiont: Time {min} %0
0

501 as
51 15
7 15
) Temperature: 35 °C
Detaction: Mass Specirornatar (M5)
Instrument: AP 4000~
e i Sample: 1. 2-Butonyethancd (E51+) MAM 1189345 2, 1129572 and 119.9=57.2

T —— 2 Bes(2-gtnyiheryl) Sulfosuccinats (- ES) MAM 421.1080.9

Conclusians

Cleanup etforts following tha Gulf Oll Spill are ongoing and there is
a lot of wark to bs done. Due to the magnituds of this spill, there
will ba a lot of different types of samples that need to ba testad and
there is not one specific technique that can be applied to all. In this
technical note we have discussed several ditferent analytlcal solu-
tlons using LC/MS/MS and GC/MS far the detection of COREXIT
markars,

The Kinetex core-shell columns provide ultra-high column affi-
clency, which improves msolution and detection limits. The Zebron
ZB-WAXPLUS™ GC columns ara 100 % agueous stable and ars a
good solution when analyzing glycol products found in the COREX-
IT materials. The use of cleanup techniques such as SPE with
Strata™-X-A can help improve the stabliity of the system reducing
tha amount af routine maintenance that must ba performad,

Tha use of the procedures daseribed in this technical note can help
us batter understand the impact of the disparsant chemicals an the
Gulf ecosystem. Only through on going research can we hape to
undarstand the long term etfects of the oil spill, For more informa-
tien on these or other Phenomenex solutions, please contact your
lacal Tachnical Consultant or visit www.phenomenex.com.

For additional technics! notes, visit www.phenomenex.com
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Kinetex® 2,6 ym Analytical Columns (mm) o
; 100 x 4GB

008-4495-€60  0DC-4488-ED
008-4462-60  0OC-4462-ED
008-4497-E0  00C-4497-ED
00B-4477-ED  0OC-4477-ED
008-4461-E0  00C-4461-E0

LTaxdEF

000-4495-E0  ODF-4496-E0
000-4462-ED  0OF-4462-EQ
00D-4487-E0  OQF-4487-E0
00D-4477-E0  OOF-4477-E0
00D-4461-ED  BOF-4461-E0

150 % 46

o 05 30 1 4,650
XB-C18 -_—
cia 00A-4462-ED
[} —
PFP O0A-4477-E0
HILIC —
Hinetex 2

%B-C18
G18

ca

PEP
HILIC

00A-4496-Y0
00A-4462-Y0
D0A-4497-Y0
00A-4477-YD
00A-4461-Y0

00B-4496-YD
008-4462-Y0
008-4497-Y0
00B-4477-Y0

00C-4496-Y0

00C-4462-Y0  000-4482-YO  OOF-4462-Y0

00C-4497-Y0

DOC-4477-¥0  00D-4477-YO  OOF-4477-YD
o 00F-4461-Y0

.6 um MidBore™ Columns {mm)
S 30 x ADESIE 50 8 30 8EETE x 10450 100 1 3,055 150 x 300

000-4496-Y0

00D-4437-Y0

Kinetex 2.6 pm Minibore Columns {(mm)}

XB-C18

s 0 o 2. veerutl 50 x 1R 100 x Lo 150 ¥ 21

0DA-4496-AN  00B-4405-AN  00D-4496-AN  00F-4456-AN
cte 00A-4462-AN  00B-4462-AN  00D-4462-AN  (OF-2462-AN
cs 00A-4407-AN  00B-4497-AN  0DD-4497-AN  OOF-4497-AN
FFP O0A-4477-AN  00B-4477-AN  DOD-4477-AN  OOF-4477-AN
HILIC — 00B-4461-AN  000-4461-AN  OOF-4461-AN

Strata™-X-A

T

\-sam

BB-5123-TRJ
88-5723-UBY
BB-5123-E8
BE-S1ZECH
88-5123-+8)
8B-5123-FCH
8B-5123-H8J
BB-S123-HCH

6B-5123-HDG
86-5123-J08
BB-5123-JEG
8B-5123-KEG

B3-51231FF

BE-5123-AGB
EE-5123-T6B
BE-5123-UGB

R
I mi {100/box)
3 mL (50/bax)
3 mL, (§0/ox)
3 ml (50/box}
6 mlL {30/box)
I mL (5Wbox)
6 mL (30/Dax}
JmL [Stybox}

12 mL (20/box)
12 mL (20/bax)
20 mL (20/box)
20 mL (20/bmy)
60 mL{16/baa)

2 Plates/Bo
2 PlatewBon
2 Plates/Bax

1

Gk Bito).

i

—

Temg Limils
e e

030 {.10 20 t9 250/260 7C8-G013-02

0.23 0.23 20 to 250260 TEG-GO13-11

0.18 0.18 20 tn 2507250 7FD-G013-08
30 Hatar : 2

.25 025 20 to 2504260 THG-E013-1
.32 025 20t 250,260 THM-GO13-11
0.32 0.50 20ty 250/260 THM-G013-17

0.53 1.00 20t 2307240 THK-G013-22

028 0.25 20 tp 250/260 TKG-G013-11

032 0.50 20 to 250,260 THM-G013-17
053 1.00 20 fp 230:240 THK-G013-22

Nm!mm-lln.umﬂ-#thmmw_ﬂmﬂ-llﬂmﬂ
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If Phanomenex products In this technical note do not provide at
least an equivalent separation as compared to other products of
the same phase and dimensions, return the product with compara-
tive data within 45 days for a FULL REFUND.

Terma and Conditions
Subject to Phenomensx Standard Terms and Condltions which may be viewed
at hip:/fwww.phenomeanax,com/ TermeAnd Conditiona.

Trademarks

Kinetax 13 a regi d tractamark of P ex in the United States, Eumpean Unlan, and
other jurisdicillans. MidBore, Strata-X, Gigs, Zebron WAXawy and Phenex ars irdemaria ot
Phonamenax, Ine. COREXTT and Malco am mg: of Nalco C y. Agiiend

Tochndlogiea inc, AP) 4000 is 8 mdemark of AB SCIEX Pa. Lid AB SCIEX™ Is baing usad
unvder iicense.

Discleimer

Phanqmenan iy not affilated with Nalco Company . Aqllent Technologles, or AR SCIEX,
£ A ey not be meres of 8 Zpixcabons.

smﬁ-x Is patanted by Phenomenex, Inc. U.S, Patent No, 7.119,145
22011 Phenamonax, Ing. Al rights raservad,
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Australia
02-8428-8444
02.9428-8445
auinlofiphenomanex.com
Austria

01-319-130

1-319-1300
antrnga@phenomans.com
Beiglum

+31 (0130-2418700

Iz +31 (0}30-2383748
beainfoGphancmenex.com
Canada

(BOD) 543-3681

{310} 328-7768
info@phenomenex.com
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France

0130092110

o130 21 11
franceinic@phenomanax.com
Garmony

0B021-58830-0
06021-58830-11
anfrage@phencmenex.com
tndin

D40-3012 2400

_040-3012 2411

ireland

01 247 5405

+44 1825-501798
emcinfo@phenomenax.com
itaty

051 8327511

051 8327555
tarainfo@phenamanax,.cam
Luzsmbourg
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001-800-844-5229
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The Netherlands
030-2418700
030-2383749
ninto@phenomenex.cam
New Zasland
09-4780951

09-4780852
nzinfodphenomensx. com
Norway

k& +47 81002 005

: 445 4810 8265
nendicinio@pheniomenex.com
Puerto Rlco

{800) 541-HPLC

[310) 328-7T768
inlo@phenomenex.com
United Kingdom
D1825-501367
01825.501766
ukinfo@phenamenen.cam
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@10 212.8555
(310} 328-T768
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www.phenomenex.com

Fhenomensx products are available worltwide, For the distribior in your country,
contact Phenomenex USA, internationa! Department at intemetionat@phencmenax com
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