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(NDMA)
Sk
( 100124)
~ (GCMS) N- ( NDMA)
(SPE) . SPE NDMA
( activated coconut charcoal) SPE NDMA
1 pgeL™ 5ngeL™". 15 pgeL™" 100 gL 'NDMA
88.5%—100.8% . SPE pH pH 2.5—9.8 NDMA
SPE 5
N- —
N- ( NNC) N- ( NDMA) NCC
N ' . NDMA NN
- NDMA °.
2007 (US EPA) NDMA 7 ngeL™" > . NDMA
79 NDMA 10-12
( SPE) . 2004
USEPA " Lichrolut EN  Ambersorb 572
(RDL) 1.6 ng°L™' . Stephen "
Carboxen 564 . "
SPE/LC/MS/MS NDMA 81% —108% SPE -
- GCMS
SPE N N
NDMA  SPE-GC-MS NDMA
1
1.1
- ( GCMS) : Thermo Fisher Scientific DSQ( EI )
Agilent J&W DB-4701(30 m x0.25 mm x0.25 wm) ; ( AgelaPCX
“Agela-C18( ) \AgelaPEP) : Agela Technologies; (C):
Agela Technologies ; (C,): Sepulco ; (0—10 plL) :
SGE ; ( :=99.999%) : BIP Technologies Experis Gases.
Milli-Q . NDMA( 100 ngepl.™") Dr. Ehrenstorfer GmbH
2010 8 12
* (20903006) ; ( 2008B09) ; (2092008) ;
(2010467032)

* % Tel: 010-67391667; E-mail: ydliu@ bjut. edu. cn
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1.2 SPE
SPE 5 mL
600 mg ( activated
coconut charcoal) 20—40 1070 m™g ™",
NDMA
SPE N
I min 23 mLemin"'
2 mL (0.25 wm)
1.3 GCMS
: 45 C 5 min 10 °Cemin "' 200 C
5 min; 1200 C; 1.0 mLemin'; 1230 C; 1250 C;
:3.50 min; Full Scan :25—100; SIM - 74.42.28; : ;
1 uL; EI 270 eV.
1.4
100 ngepl. ™' NDMA 1 mL 100 mL .
( 0.1 mol*L™"NaNO,.0. 1 mol*L™" NaOH.0. 1 mol*L"'
NaH,PO, 0.1 mol*L ™" Na,HPO, )  NDMA
10 mL NDMA 15 pgeL™" 100 pgeL~!
GC-MS
NDMA NDMA
1.5
1 mgeL."'.0.5 mg*L"'.0.25 mg*L"'.0. Img*L"'.0.05 mg*L"'
N- ( NDMA) Y =
2000000X +21004 R* =0.9983 Y 74  NDMA SIM X
NDMA mg*L.”'. 3 S/N NDMA 1 pegeL™".
2
2.1 SPE
5 SPE  : Agela-PCX Agela-C18( ) Agela-PEP
(C,) SPE Sepulco ( C,) SPE Agela-PCX  SPE /
35 um 80 A
600 m™g ™' Agela-C18( ) SPE C18
45 pm 60 A 480 m*g'; AgelaPEP  SPE /
35 pm 80 A
600 m™g'; C, SPE 30—50 800—1100 m™g™'; Sepulco
( activated coconut charcoal) C, SPE 20—40 1070 m™g ™",
5 SPE NDMA AgelaPCX
0.1 mol*L™" NDMA pH 4 1% ( 1% ) 3 mL
2 mL
3 SPE 1.2 . NDMA 100 pgeL™
10 mL 1.2 2 mL
I pL GC-MS 3 5 SPE NDMA ( 1.
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1 PCX NDMA ' CIS.PEP  (, NDMA
39.1%.45.6%  69.1% 23.1%.19.4%

5.6%:; SPE C,  NDMA 98.6%
2.7%. C,

1 5 SPE NDMA
Table 1 The adsorbtion of NDMA on five different SPE columns

SPE 1% ( 100 pgeL~") RSD/% n=3
PCX - -
C18 39.1 23.1
PEP 45.6 19.4
C, 69.1 5.6
G 98.6 2.7
2.2
2 mL GC-MS
NDMA .
NDMA . 1.2
1 mL.2 mL.3 mL.4 mL.5 mL
10 mL 100 gL' NDMA 2 mL
3. 0.1 mol*L ™" NaNO,.0.1 molL""
NaOH.0.1 mol*L ™" NaH,PO, 0.1 mol*L~" Na,HPO, .
1 5 mL NDMA
86.2% —97.5% 5 mL NDMA
GC-MS 1 mL. 2 mL
( TIC) NDMA
3 mL ( TIC)
4 mL . 4 mL
NDMA . 3 mL
80 |-
2 60|
b
=
o 40 F
20 |-
0 | | | | | |
0 1 2 3 4 5 6
1E Tt f# A /mL
1 NDMA
Fig.1 The recovery efficiency of NDMA with different leaching liquid volumes
2.3 NDMA  SPE
2 NDMA  SPE 10 mL
2 mL I pL GCMS 3 2
2 NDMA.

15 wgeL™" 100 pgeL~' NDMA
88.5%—100.8%. NDMA
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NDMA
2 NDMA
Table 2 The recovery efficiency of NDMA with different water solution matrixes
NDMA/( pg*L™") NDMA/( pg*L™") 1% RSD/% n=3
13.27 88.5 3.04
15
14.1 94 4.23
98.6 98.6 2.40
100
101 100.8 3.21
2.4 SPE
SPE pH NDMA
0.5 mg*L™" pH 0.1 mol*L™" NaOH 0.1 mol*L™" HCl
0.5 mg'L_lNDMA 3 2
pH 2.5—9.8 SPE NDMA
77.3%—99.1% pH 2.8—6.3 77.3%—90. 4% pH
2.6 pH 3.4—5.6 pH 6.3—9.8
91.7%—99. 1% . NDMA SPE
2.5 SPE
SPE .
( 3) 6 5
92.4% —105% SPE NDMA
SPE NDMA
0.6 120 -
¢
i’ S S S 100 | < -
_ 05 . ;-1 ; ¥ 3 ¢ 3
Lo 04f { { - 80 - ¢
£ % t
m O = 00F T t
4 oo B
é 02 r
% 0.1 20
0 I I I I I I I 0 L L L L J
0 2.6 34 5.6 6.3 7.6 85 9.8 0 2 4 6 8 10
pH {E 1EFIREL
2 pH NDMA 3 NDMA
Fig.2 The recovery efficiency of NDMA at Fig.3 The recovery efficiency of
different pH values NDMA after repeated column use
2.6
NDMA 1 pgeL™ (MDL) 5 ngeL™'
SPE-GC-MS 200 NDMA
NDMA . pH =6.4( ) 90 C
(5 mmol-L™") (5 mmol*L™") 4h NDMA 0.45 mg*L "
3

SPE-GC-MS NDMA (88.5%—100.8%)
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(MDL =5 ngeL.") pH (2.5—9.8) 5
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AN SPE METHOD FOR GC-MS ANALYSIS OF
N-NITROSODIMETHYLAMINE IN DRINKING WATER

LIU Qingming ZHANG Xuechen ZHOU Quan LIU Yongdong ZHONG Rugang
( College of Life Science & Bioengineering Beijing University of Technology Beijing 100124 China)

ABSTRACT

In this paper a solid-phase extraction ( SPE) method suitable for gas chromatography-mass spectrometry
( GCMS) to detect the N-nitrosodimethylamine ( NDMA) in drinking water was established. By comparing
SPE, columns with different fillings the SPE column with the activated coconut charcoal was found to have
good selectivity in extraction NDMA from water with the instrument and method detection limits being
1 pgeL "' and 5 ng*L. ~' respectively. For the two different matrix solutions with NDMA concentrations of
15 pgeL "' and 100 pg*L ' respectively the average recovery rate was 88.5% —100. 8% . The SPE
method was found to be effective over a wide range of pH and the extraction of NDMA was slightly affected in
the range of pH 2.5—9.8. In addition the SPE column could be reused for up to five times.

Keywords: N-nitrosodimethylamine GC-MS SPE.



