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Analysis of hydrazine in occupational

environment by capillary gas chromatography
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Abstract: Hydrazine is derived with excessive furfural. The crystal of hydrazine derivative conversion is
characterized by mass spectrometry. The comparative analyses are made between the hydrazine-derived
furfural crystal, solvent, as well as extraction solution of furfural derivatives of hydrazine by the method of
capillary gas chromatography. Reliable qualitative and quantitative analytical information is obtained, and
the conditions of derivation, extraction and chromatographic analysis are optimized. The method is
evaluated by standard curve, precision and accuracy tests. Experiments show that in the case of excessive

furfural, hydrazine is completely converted to 2-furaldehyde azine, whose retention time is 6.20 min. The
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detection limit of the method is 0.007 8 mg/L, the relative standard deviation is 2.5% , and the recovery is
in the range of 98% to 100%. The method has the advantages of symmetrical peak shape, high accuracy.,
high sensitivity and good selectivity. It provides a rapid and accurate procedure for the analysis and
determination of hydrazine under different laboratory instruments and chromatographic column conditions.
Keywords: hydrazine; capillary gas chromatography; furfural; derivatization and conversion;

occupational environment
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1.1 FENRERH

Bt B A28 A0 35 5 % A (PerkinElmer Clarus SQ8T) .S A @ % {4 B FID #& ] #§ (PerkinElmer Clarus
680) , BAIE t+ (PerkinElmer, Elitee WAX -ETR,30 m <0.25 mm X 0.25 pm) B4l K HL(Millipore, Elix3) ,

JHFFRE VR T AE 100.0 mL P IIA —E & 0.2 mol/L BB R (43 H7 4l , AR Rk 1k 24 5 A FRZA
A TR AR AL A R U (O3B 20 IR SRR IR A A R A PR WD A PR R A5 R Y
JifE R 0.203 1 g, Ml 0.2 mol/L i B2 W 2 Z1 B2 A3 B 2 500.0 mg/L M FRAER AW, i AT AT, B 1.0 mL
T 100.0 mL 7R M 0.2 mol/L i FR ¥ W A BE € 25 . 13 8] 5.00 mg/L B9 JPHbR HER W . 37 A2 50 < i
i 0.5 mol/L ZRREN (PL sl AR Je il A7 BRZS B IS WM B, 4.0 mL 28 80307 728 1R A M IE (DR 2l s Al
AP A PR /D £ 100.0 mL, LR £ B (B35 A, sUARFH e R A BRA WD | S50 K 35 4tk
1.2 ZRWHE
1.2.1  AREBEAT £ 9 49 A %

PRI 0.80 g MET 9 B BR F & F 50.0 mL 9 0.2 mol/L B B2 W, 73 B 1.2 mL 285k 5 37 28 48 2 1
. H 0.5 mol/L MMM WM B R 50.0 mL ¥ FiRWIF I WR G 1950 2 IR BN i 8 159 1R v 845 4 . i
J&5 S Ja /b s R 4K N TR SR BE B b AR 2 .

1.2.2 Fi#Rhk

0.5 mol/L & TR B4 % WM B¢ 0.2 mL B 2% A9 BE B8 A0 20.0 m B 1 45 W, PR BOME 5 AT 2E 9 ot 1K
0.100 0 g, JH LR QTR 1 100.0 mL W, 7EIRALZ R 300 °C (AR 210 °C LB 7R B 230 'C \EM H
JE 1 888 V IAFAEIR IS ] 6 min Z5F T . 7E m/35~300 i [l P9 43 0 X F AR B Rp AR & 47 4 6 L 6 Eb s 43
v b 1 OB AT A=)
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1.2.3 &5

JHE R 1 R R S VA 0.2 mol/ L BB BRI VR AR B A2 25 3] 2.0 mL, A 2.0 mL fiT A=, IR $2 )5 i &
K1 hoH 0.5 mL ZBRCEEHE 1 min, ZEIRALEIRIE 300 °C B 210 °C VA JER I #7 IR 350 °C 3%
A 2.0 mL/min Ar b 10 2 1 SFEFESMA T L H 2.0 pL ZEBOR AT A3 057 .
1.2.4  FikiEH EB

2R MV B S MR S R BN 0.25,0.50,0.75,1.00,1.25 mg/L B RFIPRUEE I 2.0 mL, A 2.0 mL
A7), J5 S Ab PRIR] 2D B 1.2.3, DA TE FRR G A s | J5 det R 32 A Al A0 s 22 Tl A v T 46

6 BRI E < BC ) 0.10 mg/ L AR ME I, IA 2.0 mL 54 50, 5 22 ab B[R] AL B8 1.2.3. S FATIE 11 W,

Tt 2 B3 S0 < 4 S0 T AV R 0.25,0.50,1.00 mg/ L B4 AR o8 5 W A7 2 AL A5 5 SR 3R TR 2B 98 1.2.3, 4%
SEATIGE 6 1K

AERf M (Il ) S256 . A 5.00 me/L (49 kA5 o B W 43 0 BE i 2.0 mL ¥R BE 4300 0.50 mg/L Al
1.25 mg/ LI Bk BT AL A7 A2 AL IO 5 Se B AR TR A0 3R 1.2.3, 8047 28 F bR I 52 5
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Fig. 1 Mass spectrometric analysis for (a) furfural derivatives of hydrazine,

and (b) 2-furaldehyde azine
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Fig. 2 Result of gas chromatographic analysis for furfural derivatives of hydrazine
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Fig. 3 Gas chromatographic analysis for ethyl acetate

K 3 R aliifisn L QBRI PR B IS IA] S 1,05 min, TEHABA: BT, (&1 2 i 3L 1 2 S, — S 7E f B i
1] 1.05 min &b, )8 & B8 M . 55—~ W7 L B IR IE) 6,20 miin, DAV TR I 2L 80 T LA 0 DA i JOF 18 8 7B A A= 4 (DD 2
—BRREE) . TS AT Y 2 BRRE R A AL AT R Lo 1 1, 20 LR B I D2 L e BRE B BT A ]
FHEATT A5 9 % Ik 2

Ry A T JF BRI A A 4 5 (2) BEAT L 19 B IR BT AN L XA A R — I A AT A 2 BRI R
{ELJE A B3 PR AYT A o T BB 25X (1D HEAT o 5% B 7 B0 BRI 07 A B B 4 5 (1) A 0B 0 A 07 W00 7 B TR T8 0 o
TR AP I #R AN G5 o % T G REORR I Ao i 1) SR A A VWO 280 A A DB R e L BT SR R T
A8 A6 B P 1% BUR 5 BRI 1) L TR £ T ¥ WA AR [R) 25 1R 1 BEAT SO G 15 T E A7, 45 28 20l DL 4 R 5,

P 4 S R BRI AT 2R R 1 IR R AT A 2 —BETRE R 114 (5 33 i LA, FE AR B IS TE] 1.6 min 2 3.0 min
ZIE BT RN g, 5 R 5 BRIE Y LR £ BRI WA G o AT 5 R HL B R B I T AE 1.6 min 2 3.0 min
ZIE) s BT AL R B (3 W, T UL AR B DA B ) (T A S L B R SR Ry O™ M A
TE o R k-5 T 1) 235 A2 0 RS2 B 345 P 7+ o TR AT FS R R ST B 1 7= W 4T3 A7 A ] S T AT
AT BN U 5 a8 MR A A N, X PR SO ) By Tk — 2 5 5 — o T R AT SRR I R
FEEA A LRI R A5 0 N RE TR RS PR S A 107 W) 2 BRIE R 2 BRI R T RO B IR T O R
CWE o BT LA, i B BRI A A I BT R A B3 BRI AT A WA A U 4 B A A A A T U R I A A
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Fig. 4 Gas chromatographic analysis for ethyl acetate extraction solution of furfural derivatives of hydrazine
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Fig. 5 Gas chromatographic analysis for ethyl acetate solution of furfural

PRI S5 R W AR o SRR A A B 58 T A A 2 R R W] B TR TR AT DL A R0 A
MEREAT A 7= 9, AER AL = IR 300 C VR 210 °C VAR I 25 TR E 350 °C VAR 2 mL/min, 433 L
10+ 1 B35 S5 11N AT LAAS 30 Ve 1k 43 B Bk T 107 (% A R 437 26 ) 108 % R 0 33 06
2.3 AEEM

JH ) T AT A AT LR ASOAH 033 s R AT 28 T R i AR R T A R v ) A R L % T R A B
) A 5 3 — 25 DA T I 0 e 9 B A BR PR R 2 G R RN A P IRl R A5 O T EAT O VR TR .

WeJEh 0.25,0.50,0.75,1.00,1.25 mg/L ik R IR HER W 285 A7 A Ak BU 78 358 38 B B L 3 B 461 1
HEAT SO 35 43 A, LA TR B QAR ARy (BT i R P2 R A b o I AR E T L AN I&] 6 s . T A i e 1k [l
HF RNy =796 550 +211 5.7, KL RELR? N 0.999 8, ZERFM, bRufEAMAE 0.25~1.25 mg/L {5 HIHN,
WP S e TR LA R A I e 56 FR L O T I 3 S PR

X 0.10 mg/ L A BE 0 AR T TR . e BEAT 34 €335 23 B 199 O 06 R AR AP AT I 8 11 3k, AR dm 22 SD R
0.002 5 mg/L, 1A 5] )5 i p9 4 B BR DL 24 0.007 8 mg/L, 5 I 7 ik i) RBUE 805 .

Xof 7 I 2 PR L VR 2 R 0.25,0.50,1.00 mug/ L 118 A o V5 V032 A7 A A Ak L 28 BRSO 6838 43 A, O
TR 5E 6 YR BT S5 B B AR KT bR IR 22 A6 1 s o AR R i 3 A VR B 1) SR s oA V2 YA 0 4 SRS AR T A oA it 2
43R 1.90 %0 .0.70%6,0.29 %0 - ¥ /N T 5.0 %6 , VR BT AV BE 6 YR DN 2 {22 [] (9 — SO B 4r . 0 ik 72 v i B BL
PR 22N 7 R RS 2 T 4.
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Fig. 6 Standard curve

Table 1 Test results of precision

PRUEWE R/ (mg « L) TEFELE/(mg « LY AH X AR o IR 22/ %%

0.25 0.253 422 1.90
0.50 0.509 590 0.70
1.00 1.001 933 0.29

FHATECHIEY 0.50 mg/L Al 1.25 mg/ L MFBTHEAEA A 2.0 mL, #4725 ARSI 45 0 036 2, AR e
AR [T SE 3 3530 DA 98 0 i1 100 V6 » W% TT 1 S 3 M 25 AF T I B4 20 A G0 4 B B e RAS 50 O M 2

F2 MIREULEELER

Table 2 Test results of recoveries

PRUEWRRE/(mg « L) SEMWEE/(mg - L") e T Il e 5/ %
0.50 0.49 40 552.98 98.0
1.25 1.25 101 929.99 100.0
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