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Detection of Trace NDMA in DrinkingW ater by SPE/LC/MS/M S

LIANG Chuang XU Bmn, X IA Sheng-ji GAO Naiyun LIDapeng TIAN Fuxiang
(StateK ey Laboratory of Pollution Control and R esources Reus¢ Key Laboratory of Yangize Rwer
Water Environment <M inistry of Education>, Tongji Unwersity, Shanghai 200092 China)

Abstract NDMA is a new ly detected disnfectbn byproducts occurring in the ch brinated drink-
ng water The chranatograph ic conditbns of LC /M SM S and sold phase ex traction m ethods of trace ND-
MA in drink ng waterwere detem ined The results ndicate that LC /MS M S adopting EST source can ef
fectvely detect NDM A w ith smallmolecule weight The excellent separation resu lts can be ganed by op-
tm izng grad ent elution method and the bwest detectbn concentratbn for nstmment is 1 Hg/l. The
activated charcoal pow der is used as adsorbent for SPE colimn As a resuli themethod recovery rate af
ter enrichment 0f500 tmes ranges fum 81% 1t 108%, and hemethod detection limit is2 ng /L. This &
nalysism ethod has characteristics of low detection lmits hih precsion smple operatbn which can
meet he denand for analysis ofNDMA n drinking water NDM A concentration detected by th s m ethod
n drinking water of the ppe nework endpoint is 78 93 ng/l, which ismuch higher than the reported
valie of the deve bped coun iries
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(NDMA) — Sima
1.2 SPE
, , , 5mL SPE \
[1] , ,
EPA 200 = 05g ,
2, Q 7 ng/L , SmL ,
10°° \ ,
NDM A ng /L , NDM A
, ; Q 45 Um
, — NDMA
U004 (USEPA) , 5mL /m i
H— / :2mL  ~2mL 2
/ mL 3~4mmn,
Lichroli t EN Ambersorh 572 35~
, NDMA - d6 , (DL) 40 C 1 mL
Q 28 ng/L, (RDL) 1 6ng/L NDMA LCMS/MS ,
(OME) : @ Hypersil
NDM A el Ambersoth 572 GOLD C§ 50% + 50% ,
. , , 250 UL /m in 10 K,
, (DL) Q4 6min @ Hypersil GOLD C§
ng/L, (RDL) 1 0 ng/L , + 2mmol/L , , 150
UL/m i 50 K1, 11 min
2007 ® Hypersil GOLD C8 HPLC
SPE /LC MS M S NDM A \ , + 2 mmol/L \ ,
U SPE 150 UL fn in, 50 I,
, 11m i : NDMA, 75 3~
SPE /LC MSMS ND- 435753 58 3NDMA- d§ 8L 3~ 49 5 8L 3"
MA , 64 3
NDMA 1.3
1 X3R5 M illi- Q
1.1 ,
Them o Fisher Scien tific TSQ Quantum )
(LC- MS-MS ESI ), Themo H 2~ 3
Electron , : Hypersil GOLD C8 150 500 ng/L. 1 000 ng/l,
x2 1 mm, 3 Hm, A gilent C8 , 500 1 000 ,
Supelco 12 s , NDMA
, M illi- Q
NDM A D KMA ,
99. Yo, NDMA - d6 Cambridge ,
s 1 mg /ml, 9&% , )
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2 4R 54tk , .
2.1 2.2 NDM A
, @ , M egan NDMA
, e charcoal activated ( Signa) Zeolite
, , CBV 780 Black Pearls 1300A73 B lack Pearls 460
, NDM A NDMA - d6 ; Davisil Silica (300 A) , lg
@ , 1 L NDMA 30 Hg/L ,24 h
, , NDMA : 1
NDM A NDMA- d6 , C8 ! NIMA
Tah 1 Adsorpton perbmance of NDMA by severl
0 21 : NDMA adsorbents ”
We: ® @ : A
charcoal activated 61
c8 ’ ’ Davisil Silica <05
NDMA ; B lack Peark 1300A73 <1
® B hek Pearls 460 20
’ NDM A Zeolite CBV 780 5
, SN 1 , charcoal activated ( Sigma)
; 500 NDMA ,
NDM A s )
> NDMA
R NDMA 2
2 NDM A
Tah 2 NDMA recovery ratb at varbus standard addition concentratbns and enrichment tmes
500 1 000
/(Mg L) N 1 05 1 05 1 05 1 05 1 Qs 1
(n=3) Mo 3538|4991 | 22 58| 37.43| 82 04| 8.8 | 108 1| 93 02| 65 62| 76 85| 38 45| 37 59
RSD /% 7.8 | 477 | 7 01 Q49 | 0027 | L 96 163 | L &7 1 54| L29 L17 | 6 41
, 2.3 NDMA
NDM A 2 , M illi- Q NDM A 115
, (RSD) , 36 15 30 60 150 300 600 Hg/L ,
NDM A , NDMA — d6 180 Lg/I,
: : Y= 0 010 856 8, R’ =
, 500 09989 Y 435 NIMA
81. 8% ~ 108. 1%, (RD) < Yo, 64 3 NDMA - d6
; 1 000 , X NDM A
30% , (RD) , (Hg/L) ,
; , , 1 Bg/L,
) , 500( ) 2
NDM A 500 ng /L
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NDMA 3 (n=3) : NDMA
3 NDMA 1 Bg/L
Tab 3 Detection results of NDMA in tap w ater ® NDMA charcoal
500 1 000 activated( Sgma) ,
’ ’ ’ , 500 ng/L 1 000
ng/L 500 8L 846 ~ & (W%,
/
(ng L) 38 93 78 93 56. 57 93 0% ~ 108 1%,
RSD 5 64 0 48 7. 07 2 ng/L( 500)
®
3 , 38 93
, NDM A 78 93 ng/l,
ng/l, NDM A ,
, NDM A
; 1 000
56 57 ng/l, ’
; 500 78 93 ng/ . ) ) ) .
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