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Scheme 1 Speculated product of reaction between hydra-

zine and acetonitrile
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Fig.1 Extracted ion chromatograms of hydrazine and etha-

nimidic hydrazide under different reaction time
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Column efficiency with methanol / isopropanol as organic solvent additive in samples

theoretical plate number

organic solvent additive
hydrazine

monomethylhydrazine

unsymmetrical dimethylhydrazine

70% methanol double humped peak

70% isopropanol 5811

3867

5652 4652

T2 AN S PR LA A0S [ HE A A 25 0 T I A A 28000 A

Table 2 Column efficiency with different isopropanol percentage and different injection volume

practical sample volume

theoretical plate number with different isopropanol percentage

injected/ plL 50% 70% 80%
1.5 4804 5084 5230
2 double humped peak 4386 4582
3 double humped peak double humped peak double humped peak
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Fig.2 Separation efficiency of three analytes with different

ACN ratio in mobile phase
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Fig.3 Separation efficiency of three analytes with different

mobile phase pH
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Fig.5 lon chromatograms of hydrazine under different moni-

intensity

tored ion
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Bifi 2 il FEE B A 42 = L T A TR I B PR (R R O
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m/z=59) 3 W i /b, H O JIE A G = FOBE Y B A 0K
B v DRI HL BT 95 A5 5 o B A T R K . M Al g
KF 100 eV ], B 5L fik R — HY Bk 09 L4022 25 7 5 g
AR S R A, 5 B0 PR on] A I B Y BT A HY R P R
T A e — T RO /0 o AR A AR 5 5 B S TS Al A
B AR A OC FR TR RRAF 5 9 B B R 1Y 100 eV A Ay HT 2 i
i = H B A {5 5 i RS BT RE . AELXE T BT
5T HENNES & ARG Yz G
TS Ty v il 43 e A b e AR RS . M AEHERE S T 50 eV
B, o 3 {5 5 o B B Bl G T 7 %) 4 v TR B IR R
50 eV 1R BF BT 15 R DN AT = 04 T8 F5 Al 93 g -

o 2 7 I BT R A I 4 BT AR R8T R 3.
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peak area
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Fig.6 Relationship between peak area of three analytes and

post-source collision energy
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Table 3 Mass spectrometry parameters for three analytes

analyte m/z post-source collision energy / eV

Hy 74 50

MMH 47 100

UDMH 61 100
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Table 4 Linear range of three analytes

concentration . . . )
analyte 4 linear regression equation R

/ mg-L

0.02~0.2 y=58178.55x-320.00 0.9998
Hy

0.2~2 y=70950.27x-2285.05 0.9994
MMH 0.02~0.2 y=1052620.75x+6958.98 0.996

0.01~0.2 y=597794.79x+14702.26 0.9998
UDMH

0.2~2 y=542802.07x+24637.29 0.9995

R5 ks R E 45 2R
Table 5 Recovery of spiked samples

AR MR B2 R 3 R AL S W 5 M L, DL =A%
15 W LT 4 50 Br W e B i O PR . X T ESER T
HERE GBI B, JE L FR S RO R A B )
4 0.008.0.001.,0.005 mg-L"'. ZERFEHHIMAT
80% 5 1N B L) 035 43 8 A5 R | S B o T K RE 43 AT 1Y
J5 A H R 43 5o 0.04,0.005,0.025 mg-L™',
2.5 fnERE K E

3 ) 1) 48 7K RS kK RE o A3 k2R AL
5 b v B AT B A iR T A5 45 SR gk 5 T
N o MR T B 4R S R S A s v B F e R O
R AR T AT 0.1~7.5 mg- L7, B3R EAY
FRUE A T 0.25~0.75 mg- L™, JE RE R 2 #2 18 KL 5 o
AR TR RE o 43 B S AR E S5 KRR 3 RhPEE £k
B YR IFHSEINARBE o3 A 0y 0400 2 AN 5k [l
Fo A UL BT 3 R R AL A B AR EDSCR A T
92%~115% Z [l , H#% 5 M1 9 e Ji AT 0.5 mg-L™
I, 75 ¥ MR A T 96%~104% Z ], %45 B 32 %
T3 B TR s S A5 W 00 40 B B RS 1 43
BT 4

spiked concentration / mg-L™'

measured concentration / mg-L™'  recovery / %

sample matrix

Hy MMH  UDMH Hy MMH UDMH  Hy MMH  UDMH

0.25 0.25 0.25 0.240 0.265 0.230 96 106 92

0.75 0.75 0.75 0.738 0.760 0.778 98 101 104
pure water 2.5 / 2.5 2.51 / 2.45 100 / 98

7.5 / 7.5 7.40 / 7.23 99 / 96
0.25 mg-L™" Hy, 0.15 mg-L™" MMH, 0.10 0.25 0.10 0.115 0.262 0.103 15 105 103
and 0.15 mg-L™' UDMH 0.40 0.50 0.40 0.415 0.500 0.410 104 100 103
2.5 mg-L™" Hy, and 2.5 mg-L™' UDMH 4.00 / 4.00 4.06 / 4.05 102/ 101
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JHEAE S 6 D0 25 5, I 43 591 R JH 50,100,100 eV L J5 filf
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B89 53 BT 7 1 06— 0 Vi B S TR P 5 R o R G g e i
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Determination of Hydrazine, Monomethylhydrazine, and Unsymmetrical Dimethylhydrazine in Water by
Hydrophilic Interaction Chromatography Coupled with Mass Spectrometry

XU Lin-nan, ZHANG Xu, ZHAO Tan, JIA Dong-xue, LI Jun
(Beijing Institute of Aerospace Testing Technology , Beijing 100074, China)

Abstract: A method of determination of hydrazine, monomethylhydrazine (MMH) , and unsymmetrical dimethylhydrazine
(UDMH) in water by hydrophilic interaction chromatography (HILIC) coupled with mass spectrometry (MS) was developed.
Sample preparation, composition of mobile phase and parameters of MS detection were investigated for optimization for
HILIC-MS analysis of hydrazine compounds. 80% isopropanol-0.1% formic acid was used as sample solvent, and injection vol-
ume was 10 pL. Composition of mobile phase was 70% acetonitrile-10 mmol-L™" ammonium formate, pH=3.5. Hydrophilic in-
teraction chromatographic column was utilized for separation. Protonated non-covalent adduct of hydrazine and acetonitrile,
protonated MMH and protonated UDMH were selected as detection ions, and post-source collision energy were 50, 100, 100 eV,
respectively. Good linearity between MS response intensity and analyte concentration for quantitative analysis was obtained in
certain range of analyte concentration. The limits of detection for hydrazine, MMH and UDMH were 0.04, 0.005, 0.025 mg-L™",
respectively. Recovery of spiked water sample was determined as 92%—115%.

Key words: hydrazine; monomethylhydrazine; unsymmetrical dimethylhydrazine; hydrophilic interaction chromatography; mass
spectrometry
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