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Nitrosamines have been a cause for concern for years, with some known to be genotoxic Snike level Calculated LOD Calculated LOD Calculated LOD e Ultra-pure water was treated with a UV module to break down trace amounts of nitrosamines
(carcinogenic]. They are byproducts of industrial processes and can form during water treatment - Compound name p[ng/L] Drinking water Ground water Surface water e [edicated glassware was used for nitrosamine sample preparation and analysis, and autosampler vials
nrocesses that use azone or chlarine for disinfection. Current regulations for these chemicals in NPYR IS : [nE%L] [nlgél‘] [n[%L] were baked for several hours at 550°C, which removed blank interferences for NDBA and a significant
water vary widely across regions, however. For example, with no explicit limit set for nitrasamines e NPIP NMOR . 5 53 SE ghost peak for NOPA that previously prevented low-level guantitation
in the EU Drinking Water Directive, some countries do not regulate these chemicals or they 2,066 NDPA NMEA 7 G g 07 e RC filters were flushed before use with 10 mL of ultra-pure water, which removed significant
provide guidance instead of enforcing strict limits. Even when limits are set, they can differ 1.866 LIMIT OF NPYR z T 7 T3 interferences for NDBA
ignifi i izati ifi idel] NDEA ' ' ' . o . . .
S|gn|f|iant|y.l W.hl.le the Worlld Health Drgamzatmn [WHO) specn‘les i gwdelmelvalue 0f 100 ng/L for 1.606 DETECTION NDEA 1 0.7 0.5 04 e Vials were not reused for re-injections due to the potential for nitrosamines to leach from the septum
NOMA,* the limit is 10 ng/L in Germany.= In the US, the Environmental Protection Agency [EPA] NMEA NDBA NPIP 1 a7 a7 E
@ 1.4e6 . . '
sets health reference levels of 30 ng/L for NMBA, 0.4 ng/L for NDEA, 0.6 ng/L for NDMA, 7 ng/L for s NDPA 1 01 e e 2 ng/L standard Ultra-bplgaekwater System blank UItra-bplurekwater
NDPA, 3 ng/L for NMEA and 2 ng/L for NPYR.3 In the Netherlands, drinking water legislation sets a g 128 NMOR NDEBA 1 97 qE 97 Removalof (not baked) [not baked) : ?("d
health-based limit of 12 ng/L for NODMA specifically, while other nitrosamines are covered by a = 1068 _ . _ . . _NDBA 25000 § o730 25000 | 25000 § |  (DAKed)
| o lina limit of 1 L (1000 0 f th . hst Th thod Spike level and detection limit in 3 water matrices tested. This table shows the calculated detection interferences ] : 20000 | 20000 | 20000 |
moare general signaling limit of 1 pg/L (1, ng/L) for anthropogenic substances. The metho 8.065 limit in each of the 3 sample types based on 9 replicate injections over 8 separate days. The LOD is during 2 2 2 z
described here enables ultra-high sensitivity analysis of nitrosamines in different water sources : : DS TYRES DAt prLats i P ys. 1he s s | I g
. . . . 6.065 NDMA defined as 3 times the standard deviation across all injections for each sample type. The spike level autosampler = .1 R ER— = o]
to help ensure compliance with a wide range of regulatory requirements [either 1 ng/L or 5 ng/L) was determined based on the LOQ data vial pre- 0. - o
4.0e5 r T
treatment. ol i o o o -
2 065 L %CV for 5 ng/L spike Accuracy for 5 ng/L spike €2 ee  EEE3 f2ee 66 €3 G2 B¢ &5 88 €2 ee  EEE3
' : : Drinking Ground Surface Drinking Ground Surface | | | |
A N A LYS I S D ETA I LS 0.0e0 ] s L_ 3 A 5 & Z 8 3 Nitrosamine water water water water water water
Standard preparation: Standards with ISO 17034 certification were purchased from Supelco and Time, min NDMA 6.3% 6.1% 6.0% 97.3% 104% 102% 5 mh:;m'é][mt S mfll-ubslﬁgsl[not ?fmtﬁézfik FEfT:II;EL%rik
used to prepare the calibration curve in ultra-pure water at concentrations of 1-250 ng/L. L OW LEVEL NMOR 5-3;’//0 ;Ei’]//ﬂ ;49?; 910200/; 1822;0 182:;0 Removal of 105 ] «s] first 3 mL discarded <1 first 2.5 mL «| second 2.5 mL
. , , , NMEA 7.9% .07 J7 4.3% 1 0 1 0 1.2¢6 | analyzed | d
. - NDBA analyze
Samp!e preparatlgn. Walter sample containers were clgangd with mgthylene chlor|qe before LOQ I N U LTRA P U RE MATRIX SPIKE NPYR =39 39% 539, 10o% e 105% AR Lo Lo o=
sampling, anld sodium thloslulfate was gdded for dichlorination for a final concentraltlon FJf 100 WATER RECOVERY NDEA 3 1% 379, 150 34 0% 3919, 38 7% during . [ - [ - L
mg/L. Isotopically labeled mtrosamme internal stanFjards were added to blaqks, callblratlon NPIP o, 550, g 39, 36 9% 100% 100% flushing of RC . n n n
sltandardls and water samples for a final concgntratmn of 50 ng/L. The resulting solutmnsl Were * NDPA 1 6% 790 g 20, 98.9% 103% 104% filters. 2065 ] | . - .
fllltereld with a 0.45 um regenerated cellulose filter before transfer to glass autosampler vials for Component LOQ (ng/L) NDBA 8 5% 5.3% 10.2% 99.4% 99 .29, 96.2% W % o = = % €8 = 2 e =0 2 e
injection. NDMA 3.0 Quantitative performance for nitrosamine analysis in water samples. Inter-day reproducibility and | | | |
Chromatography: Chromatographic separation was performed using a Shimadzu LC-40 system NMOR 10 accuracy results were determined from 5 ng/L spiked water samples across 9 replicate injections C O N C I_ U S I O N S
with a Waters ACQUITY Premier HSS T3 (2.1 x 100 mm, 1.8 um) column, using 0.1% formic acid in | performed over 8 days. | o | - | |
ultra-pure water as mobile phase A and 0.1% formic acid in methanaol as mohile phase B. The NMEA 1.0 75TV for 50 najL spike Aooaracy Tor 50 na/L spike e High levels of sensitivity for nitrosamines in drinking, ground and surface water were achieved using
' . v . 0 i i i :
column temperature was maintained at 45°C and the |nJeCt|On volume was 100 UI— NPYR 30 Srinkin Ground SUrface Srinkin Ground Surface the SCIEX 7500 SyStem with LUQ levels of 1 ng/L and ||near|ty across >3 orders of magnltUde
NDEA 1'0 Nitrosamine waterg water water waterg water water pOSSib'B
— oararater Vol ' NDMA 6.0% 7.9% 11% 98.9% 103% 106% e C(Calculated detection limits as low as 0.1 ng/L were achieved in the 3 water sources
" Mobile phase A (%) Mobile phase B (%) NMOR 6.4% 7.6% 9.7% 99.5% 102% 104%
(min) lonization technigue APC PP L0 MID LEVEL = = = = = = e The method demonstrated accurate [34-105%) and highly repraducible [%CV <12%)] quantitative
0 o= : , — NOPA 0 NMEA 4.6% B.7% 8.5% 98 4% 103% 104% f ‘ ' kas in th
Polarity Positive . performance for 5 ng/L and 50 ng/L spikes in the 3 water sources
2.0 50 50 . MATRIX SPIKE  NPYR 5.1% 7.2% 8.0% 100% 103% 103%
lon source gas 1 40 psi . _ . . ~ . .
95 30 70 — - NDBA 1.0 RECOVERY NDEA 5.1% 700, 8 g, 99 8% 104% 103% e Solvent selection and pre-treatment of equipment are vital to the successful low-level guantitation
urtain gas psi . . .
10.0 0 100 E—— p— NPIP 5.0% 6.5% 8.7% 37.3% 102% 38.9% of nitrosamines in water
12.0 0 100 5 5 5 5 5 5
1 = - Nebullzer current m NDPA 3.6% 6.1% 8.6% 99.8% 103% 104% I RADEMARKS/LIGENSING
I ” - CAD gas . REFERENCES NDBA 3.5% 6.5% 7.8% 98.9% 102% 103%
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