%3945 £10H T OE 4 K HE K Vol. 39 No. 10
2023 % 5 A CHINA WATER & WASTEWATER May 2023

(fRiFR DEA) F1 2— Bl 3L —6— 2, 3L 2 iz ({3 Bk MEA) /E
S — S AR Ak T A AL A TR, 7EA 2

A N A a0

Ne— A AiE KA P DMADEAFMEA

%
)
SHmEHN
Q;é

HEMH, M L
(a8 ASHRBETIRELMNASRFERMNE, = b 663099)

 OE: RERAME-A B ERR ST KR T 092,6-=F AKX (DMA) .2,6-=
LR KM (DEA)Fo 2-F R -6-Z A K (MEA) . AR E F e Aah b s 2 T k12 £ &44:
VA B BACAAE A AR Bt ) AR B AR A2 4 3.0 g, TRZ -F #7788 4 80 °C, TR 2 -F-#7 B 18] 4 40
min, %R KW, %G & T K &L & KAEF 49 DMA DEA = MEA , £ 0~200.0 pg/L 7E B A LA R4
&M X & (£20.998), 7 ik 94 TR AR 0.30~0.41 pg/L X ], An iz el & 42 77.4%~110.6% 18] , 48
SAT AR £ (n=8) £ 3.8%~11.6% Z 18] , %75 ik B $RAF B L Beik Ay B E A B RAT L8, 1
TR ARKAR P DMA \DEA F= MEA %9 ] 8 B i ] 2

KR MEAMEERE; 2,6-=FHAFkE,; 26-—CTHRFKE; 2-FHA-6-TARK

FESES: TUIL XEkFRiIRAD: B XEHS: 1000 -4602(2023)10-0150 - 05

Headspace GC-MS for Determination of DMA, DEA and MEA in Water
XIAO Jian-wei,  BAI Jiang
(The Ecological and Environmental Monitoring Station of DEEY in Wenshan , Wenshan 663099,
China)

Abstract:  This paper proposed a headspace GC-MS method for rapid determination of 2,6~
xylidine (DMA), 2,6—diethylaniline (DEA) and 2—-methyl-6—ethylaniline (MEA) in environmental water.
Based on the optimization of headspace conditions, the optimal analytical conditions were determined as
follows: sodium hydroxide was used as the matrix modifier, the dosage of matrix modifier was 3.0 g, the
headspace equilibrium temperature was 80 ‘C and the headspace equilibrium time was 40 min. The
method effectively separated DMA, DEA and MEA from the water samples, and had a good linear
relationship (r°20.998) in the range of 0-200.0 pg/L. The detection limit of the method was 0.30-0.41 pg/L,
the recovery rates was in the range of 77.4%-110.6%, and the relative standard deviation (n=8) was
between 3.8% and 11.6%. The method has the advantages of simple and rapid operation, good precision
and accuracy, and is suitable for simultaneous determination of DMA, DEA and MEA in environmental
water.

Key words: headspace gas chromatography—mass spectrometry; 2, 6—xylidine; 2, 6-
diethylaniline; 2-methyl-6—ethylaniline
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AR SR (A3 B3 AL (7890B/5977B) |, & £
TR 28 HERE 28 (7697A) , 22 mL 3% W 5 JiS T 25 B 5
5 B 404 SR {5 3% A HP=5MS (30 mX0. 25 mmX
0.25 pum).

T 28 25 - T 25 - Ml L B2 80 °C, o b PR R
105 °C, &5 4R IR 150 °C 5 FATRT ] 40 min, FEFERT
6] 0. 5 min, T %5 % /7 12 psi(1 psi=6 895 Pa) , GC
PEEREF ] 40 min.

1035 T 3% 4514 . 60 CAR 45 1 min, 5 °C/min T}
100 C, 15 “C/min FHE % 280 °C, f4F 3 min ;I
oM 1.0 mL/min. JEFE TR 270 °C, 43 bR (43
M5 1), A E AR (N299.999%) o &k
L 150 C;EIE TR, - FREE 70 eV, B F IR
FE 230 °C, PUHAT IR 150 °C, Scan A1 SIM J7 2048
FHEE F 45~300 amu.
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SALEN (GR, [ 2548 HL 2= R A FRA R | ik
iR S AN R IR BN ECE AR AN (GR, KT KU L2 it
FIBHEATBRA T 5 17 B REARHER R (100 pg/mL,
AccuStandard) 5 N5 1, 2— 52K d, b B (200
mg/L, AccuStandard ) ; SZ50 FZK A 4liK .
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Fig.1 Effect of matrix modifier on the peak areas of three

anilines
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Fig.2 Effect of sodium hydroxide dosage on the peak

areas of three anilines
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Fig.3 Effect of equilibrium temperature on the peak areas
of three anilines
36
34 —a—DMA
—e—MEA
32 —a—DEA
30
<r2 28
= 26
1519
= 4
&
=
22
20 4
18
16
14 ¢
10 20 30 40 50
St ] /min

B4 FERE XT3 AL R IEE R T
Fig.4 Effect of equilibrium time on the peak areas of

three anilines
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Fig.5 SIM chromatograms of three anilines
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Tab.l Calibration curve, method detection limits

9 15 18

and determination limits

; T
oy ﬁ.t%%%m/z q [FHOGER | A BRI T R/
By FE | EIVSp g ¥ 2 (pgL ™| (pe-L™)
BT | AT
DMA| 121 |120,106|y=0.212 0x]0.998 0|  0.30 1.20
MEA| 120 | 135 |y=0.329 8x(0.998 0| 0.41 1.64
DEA| 134 | 149 |y=0.406 6x|0.999 4| 0.38 1.52
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RN 2, 6 HE IR i () 7 25 A B AT Y
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WLER M2, WL, 2, 6- HIIEIE 2 Sk-6-
LT 2,6 £ FL R Wi AN [) e J3E 7K S 19 A %
b 1 A 22 7E 3. 8%~11. 6% 2 [a] , 7l A 0] Wt & AE
77. 4%~110. 6% Z ] , M 7 45 5 (4G % B Fn i ol
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Tab.2 Exprimental results of accuracy and recovery
rates of the method (n=8)

JnkRit 5.0 we/L | InkRE 20.0 pe/L | inkRdE90.0 pe/L

e | | 1
HI{H/ Tt | B{E/ Jndw | ¥1E/ Jndz
(pg: [EAC | (g EC | (g =]
L") %] L) F/%| L) /%

RSD/
%

RSD/
%

RSD/
%

DMA|3.87|11.3|77.4|18.42| 9.8| 92.1{91.29| 5.4 |101.4

MEA|4.56| 7.5|91.2(22.12| 9.9[110.6|94.96| 5.8 |105.5

DEA | 4.01 80.2 119.67 98.4198.51 109.5
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Tab.3 Results of sample analysis

A/ (pg-17) Jinfr i 40.0 e/l
. DMA MEA DEA

DMA | MEA | DEA | MEME/ | [ | WE(E/ | [k WA/ Elie

(pg-L") 1% | (pg-L7) | 2% (pg-L™) /%

FE TR K PE T I N.D. | ND. | ND. | 4475 111.9 47.58 119.0 48.62 121.6

T i (B ARSI ) N.D. | N.D. | N.D. 34.34 85.8 35.69 89.2 43.89 109.7

BT Ui (R Jr 21 F e T T ) N.D. | N.D. | ND. | 43.63 109.0 45.65 114.1 47.42 118.6

Ry R W T N.D. | ND. | N.D. | 4477 111.9 46.91 117.3 48.49 121.1

75 FEAT (R XS S5 T ) N.D. | N.D. | N.D. 35.96 89.9 37.78 94.4 42.98 107.4

75 PR (R A A A 147 1) N.D. | ND. | N.D. 43.99 110.0 47.39 118.5 49.52 123.8

7 BATR CT A E T ) N.D. | N.D. | N.D. | 4351 108.8 45.23 113.1 47.91 119.8

X AEriA] (GRS AL LR O TR | ND. | N.D. | N.D. | 46.81 117.0 49.93 124.8 53.82 134.6

R[4 N.D. | ND. | N.D. | 39.70 99.2 43.25 108.1 47.42 118.6

AN N.D. | N.D. | N.D. | 40.60 116.5 44.04 110.1 48.35 120.9

R AT (M I 5 B T 1T ) N.D. | ND. | ND. | 43.39 108.5 44.52 1113 44.96 112.4
e ND.FREKT,

HH 2 3 00 UL, 1T AN KFE g A 13k 3 Al R
Rk B o TR X 2% A B8 K R 2R A7 S A4 i A7 52
55, 45 3R B i 07 1k bR D3R5 R 85. 8%~
134. 6% , LW 45 R4 N .
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HEF), HE RS I A R 3.0 o, S R R
80 °C, F-fihsf [8] A 40 min. %5 3 R L& WY
BA BRI TE, #=0.998, J7 2 46 H BR 7E 0. 30~
0. 41 pg/L 2Z [], K 28 S (8RR X A v I 224 3. 8%~

11. 6%, AR BIKCRTE 77. 4%~134. 6% Z 0] . 256
G5 RA NG . %y B T, IO RR T AL P AR
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