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i E T E AT, 80°C “F4 25 min 5, Trap BEZUHITE L, 4 GCMS #4740, LL SIM 4T
RAE, SMREEER. 6 FIEESIL S WAE 10—200 pg- L0 49 BE 75 Bl A ¢ 2240 R 76 0.999 L F. 10 pg-L™
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Determination of ester compounds in waste liquid by GCMS combined
with headspace Trap mode

DU Shijuan * TIAN Feifei LI Yueqi DENG Xiaoli FAN Jun HUANG Taohong
(Shimadzu (China) Co., LTD, Beijing, 100020, China)

Abstract In this paper, a method for determination of 6 ester compounds in waste liquid was
established by using Gas chromatography-Mass spectrometry combined with headspace Trap mode.
The sample was placed in a sealed headspace bottle, which was equilibrated at 80°C for 25 minutes.
Then it was enriched in Trap mode, analyzed by GCMS with SIM mode and quantified by external
standard method. The linearity of 6 ester compounds was good in the concentration range of 10—
200 pg-L". The correlation coefficients were greater than 0.999. The peak area RSD% of 10 pg-L™
ester compounds was 1.6%—3.9%. The method is simple and easy to operate, with high enrichment
efficiency. It is an effective method for analyzing ester compounds in waste liquid.

Keywords GCMS, Trap mode, ester compounds.
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Tk A== A R R PR S S A B &Y, T BB A Wt A g , kAR5 5 nT HERC. T2 4 R R i h
R MEA VL 0T b By =X, B AT AL R AR R A2 RTINS B Trap B T AE HS-20 NX F7A4 (945
3, AR T0 25 $5 R A ) SR AE AR TR 25 1R T Fl 4E T AR B b, S FEEAT . S G T A M LL, Trap B0 E
SERORT &, EE A IR E BRI S & 4.

AR FH B HE GCMS-QP2020 NX 454 HS-20 NX Trap #520, €57 T B W 6 FhEs 24k 41 i il g Jy k.

1 SEBF4r(Experimental section)
1.1 43t A
GCMS-QP2020 NX “SUAH (3% - B i 1 FH 1% HS-20 NX Thi = [ shfE A 4.
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HS-20 NX Trap #0754 SEAFIRE 80°C; AR [A] 25 min; [E HEFFIRE 150°C; FHMZIRE 150°C; AP
Fl: Tenax TA; A B AR 25°C; A BN HARE 280°C ; #E N F AR 160 kPa; A & i i 4 s} [8] 2 min; 1
FERSTE] 3 min; Z2 JCHERE BN 3 YR IR 20 kPa; IR AT [E] 1 min.

GCMS %44 f4,3% 4k SH-Rxi-624 Sil MS , 30 m=0.25 mmx1.4 pm; £ I8 F2F: 40°C (4 min) LA 4°C-min™' EFHZE 70%C
2L 30°C -min™ I FF 2 220°C (2 min) ; #EHE K AT bR, 4 EE 20:1; 2 A 2005 X B 1.00 mL-min™; 21075
3 EL IR EE 200°C; 42 R BE 230°C; il g e e 1.2 kv; SR 72X SIML
1.2 FES AL

B S mL RS 3] 20 mL WS, 78 1.1 087 &4 T i GCMS #4743 4.

2 %R 5171 (Results and discussion)
2.1 Tz &

Xof T0 S SV e B L V- TR) RN 22 T R AR UOER 3 NS BT T IR AL. T PSR E 4T 60°C . 70°C . 80°C Al
90°C, 6 F TR 2 Ak A 1y 11 e T XL I 2 - IR B8 TP v o 34 . 5 B 8 IR VR R R R K (i 1 100°C), i T Bl IR R
ERERIEA TS RG, 775 80°C.

KT ZS AR S 80°C, 42T 6 FhEe 2 AbA 1y i) e 1 AR Bl ~F- 5 A (8] 19 28 £k (15 min., 20 min,, 25 min £ 30 min).
P45 B A iy 25 min B 6 il 28 Ak B ) A 06 T R R K, 4K 48 T K Y- A6 P TA] s TG R S R R, R P SF A I ]
25 min.

SR T ZS S 80°C, S it [A] 25min, %28 T Z It FEREL(3 IR, 4 . 5 R M 6 1K) . 6 FIERR AL & AY 1 1f
FRBEE BERE B B A AL R K, HEFEZ TR BN 3 K.

22 BREJTIE B EEST

JH 25 R K 2 SR 604 B2 4 10, 20, 50, 100, 200 pg L' By 6 FiEs 25L& W AR MER M, B 5 mL F) 20 mL TS

I, DAV B AR A, 06 T R A G AR A 7 A v T 2R ARV IR (i LA 1, 6 FhERSRAL S (s BRI 1.

- &
8.0X10%F l;; ﬁ
7.0X108F = s
3 ©
2 60X 108 E E 5
Z 50X108F = = o = LS
2 = =
E 40x108F m  E = =
3 N = G
3.0X 108 F & 5 N
20X10%F ® %
1.0X 108 F }F =
0 1 1 1 1 1 1 1 1 s 1]
10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0
t/min
1 ARER AT (200 pg L")
Fig.1 The chromatogram of standard solution(200 pg-L™")
F1 6 MERREMHNER
Table 1 The information of 6 kinds of ester compounds
No. AR PSR CAS% PREB HF1R]/ min SE BT (m/z) FEMER T (m/z)
1 IRIR LT Ethyl acrylate 140-88-5 10.310 55 27,56
2 FH LY A 2 H 1 Methyl methacrylate 80-62-6 10.869 41 69, 100
3 2T e Butyl acetate 123-86-4 13.720 43 56,73
4 PR T TR Butyl acrylate 141-32-2 14.799 55 56,73
5 BN R T TR Butyl methacrylate 97-88-1 15.578 69 41, 87
6 PR F=F g Isooctyl acrylate 103-11-7 17.329 55 70, 57

A3 MBS mL R 10 pg L7 AR, B 6 4~ 20 mL Tz i b, i SLif o, Z AU E A M, 45 R L& 2.
AR 10 pg L AREERCE, LA 3 5151 LUIHEY 6 FhRAL S W no R i BR, 25 A& Wkt BRI S RV AR 5 R B0k 2 .
R2 o MRS YHIC R L BRI R
Table 2 The correlation coefficient, defection limits and repeatability of 6 kinds of ester compounds
No. AR HIFRER W TR SD/% R/ (g L)

1 IR 2Bk 0.9999 22 0.07
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gk 2

No. AR MERBR W TR SD/% KRR/ (ug L)

2 F RSP IRTR T T 0.9998 1.7 0.09

3 LT Wi 0.9996 1.6 0.04

4 PIRIR T Mk 0.9997 1.9 0.05

5 HIE NIRRT ik 0.9997 1.9 0.06

6 PR S TR 0.9993 3.9 0.05

2.3 SERREE SR
HUS mL B, #4218 1.2 Ab 0 45 9 n ke 3 R,
x3 Hah 6 FERRAL A YR E
Table 3 The concentration of 6 kinds of ester compounds in the sample

No. EIRAZ AN W/ (ng- L") No. BN W/ (ugL™)

1 PIRIR LB N.D. 4 PIRTR T ik ND.

2 FH L P AR HY g 5.27 5 HIIE NIRRT iR N.D.

3 TR T T N.D. 6 N IR - TR N.D.

i N.D R ARA

3 %51 (Conclusion)

1 F 5 HE GCMS-QP2020 NX AR B FHAY 454 HS-20 NX Trap #5C, %1 SIM =0 5E T E W 6 Fhlsib &9
B E i, 78 10—200 pg L' ¥ VU I, 45 2 brfE th 2R 4 Pk R4, Ao R 50 R Y976 0.999 LU . Bk 24 10 pg- L
PRI, 2L 6 WHEREINR, 4% 40 73 WS TR AR RSD% 7F 1.6—3.9% Z Ja], M J5 U hG % 1 BT %05 LR VE T B8, o8 fh v
AT, A BRA, W TR T R BRSO AN.
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