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Simultaneous Determination of Four Kinds of Nitrosamines in Water by High
Performance Liquid Chromatography
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Abstract: High performance liquid chromatography ( HPLC) method was used to detect four kinds
of nitrosamines namely N-Nitrosodimethylamine ( NDMA ) , N-Nitrosodiethylamine (NDEA) , N-Nitroso-
di-n-propylamine (NDPA) and N-Nitrosodi-n-butylamine (NDBA) , simultaneously. Methanol and water
with a volumetric ratio of 50 : 50 were taken as the mobile phases. C column and ultraviolet detector
were used for separation and detection. The results showed that these four kinds of nitrosamines could ef-
fectively be separated and detected with the mobile phase flow rate of 0.5 ml/min and a wavelength of
230 nm. In the linear range from 25 to 400 pg/L, the relative standard deviations were equal to or less
than 3.74% . Standard addition recoveries were between 87.97% and 107.42% . Method detection lim-
its were 0. 12 pwg/L (NDMA), 0.25 png/L (NDEA), 0.50 pg/L (NDPA) and 2.00 png/L (NDBA).
This method has better linear relationship, precision and accuracy. Therefore, it can be used for the fast

determination of these four kinds of nitrosamines in water.

E2TH: ERAARFESAHTA(51508510); HTHEBRRFESABHTA (LQISF030009) ;  #iiT & HHEF
35 TRE D2 ELRFHESABTE (20150307)
BIEEE. & E — mail ; yinghan@ zjut. edu. cn

- 131 -



#3345 H6H P 2 K HE K www. watergasheat. com
Key words: nitrosamines; high performance liquid chromatogram; simultaneous determination

i g e — 28 B R B0 U 19 ) o, HEAE R
SRR 57K #EK R R K RIS 7K T 2 K 3
Bk . WA U (NDMA) (T Al 3 2
(NDEA) EAHEE — P i (NDPA) FfiF 5k —0E T i
(NDBA ) J& e rp— 2 i 1Dy 5 0% S i e , 5 7 [l — 7K
PPl A 32 2Ia R R 55 381 T 6 . S EIAEE AR
BT B2 W, R A AR g EUE
W R AR TR R TR IR T R R
B FTRE ARSI Ty R R AT R 5 VA R ST R AR
PRAG X 3 D o NIV e (] 00 2 g v 32 B R R
SR (3 — I 3% (UPLC - MS/MS) ™ A
a3 - BB (GC - MS/MS) T L K S AR 3 -
JRIE(GC - MS) ™ . R T HRAGBAR B R (¥4
ng/L 9% ), X $e kg P J5 vk KRR AT [ AH 25 B
(SPE) X K BEEAT AL BE Z ) {H AR A 5 P Bl
JRAR R o RS R A SR S R T
15 FH e OB (A% — S8 A I 5 % K AR B3R A T
o WA WS s R OO 35 I . NDMA | {H
A R Xt H At TL A A e B 2 S T
His R AR €0 33 % 3 O I i e iR AT T A
AEL G 390 %58 A [ 40 SV i e % P A [] A s 0 g <, 7K
Hh A Il i o R AT RE S AR ARSI
e Ta) R, AR 5 R T e SO A i i, A ST — b A
B PR AT 1 [ S A SIS B 0
LR o P
1.1 UESRF

{45 Agilent 1200 15 &4 WK AH €435 4%, B A
G1314C #5152 M ( 6 L HER A T]) o

iR F : NDMA FrUERES (1 000 mg/L,1 mL, |
LSS PR A A IR A 7)) , NDEA 5 i i (261
499.9% ,0.1 g,{%E Dr. Ehrenstorfer /2] )  ND-
PA b i (4l 98.5% ,0. 1 g, f3[E Dr. Ehren-
storfer A ] ) (NDBA FrifEdh (250 99.1% ,0. 1 g,
fi[E Dr. Ehrenstorfer /3 ®]) ; HEE (8 3% 2, 78
CNW BHE 2w s ik (Milli - Q #i45) o
1.2 BiEEsdt

3% 4. 5 o ZORBAX Eclipse XDB — C18
(KHEZHRAT]) , BE RN S wm, FEARFFE
KA 4.6 mm F1 150 mm; 530 A4H: H /K =
50750 (ARFHLEL) 5 3k :0. 5 mL/min; #E3 :30 C 5 45

iﬂ!ﬂ?ﬂiﬁ:BO nm;iﬁ#%:loo }LLO
1.3 fRERREH S E

PR T A 45 0. X T NDMA, 8 B Oy
1 000 mg/L Y NDMA FrifEi i 500 wL F 50 mL f9
FEIPPIFE R, NDMA [ 10 mg/Ls Xf
T NDEA NDPA [NDBA, $ 0. 1 g Ay 1 s i 46 7K
7T 1000 mL #2550 R 25, 15 3] 100 mg/L
A 35

PRUET R 2093 i B — 5 ARG LR 2 T
100 mL Z5 &) H, >k AR 4E7K E 25 2 100 mL, Fe
YA VA i ( NDMA . NDEA | NDPA | NDBA ) ¥ &
17 25.50,100,200,300 400 g/ T F)H5 HE I TRRE
Ao
2
2.1

R 5%
ESME IR K AL 1

A REA A~ B A 1 S SN o0 v
230 ~ 240 nm FI 330 ~ 370 nm, %} NDMA NDEA,
NDPA NDBA # & 70 5l BEAT 52 A6 1 42 I 1 4
(LB, B2 X R AR 220 ~ 240 nm {5 [ 9 34
BB WM IE , D 7 (] — AT () B A 0 ]
A, 326 5 R 1R 230 nm

0.05

250

B mFITRHEREYRERIKEEEE

Fig. 1 Full wavelength scanning spectrogram of four kinds
of nitrosamines
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Fig.2  Liquid chromatogram of standard solution of four

nitrosamines with the concentration of 200 pg/L
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