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Abstract

Acetaldehyde and propionaldehyde are important chemical raw materials commonly used in in-
dustry, and are widely used in the fields of synthetic drugs, plastics, dyes, fibers, etc. Aldehydes
such as acetaldehyde and propionaldehyde can often be detected in surface water, underground
water, and industrial wastewater in China. Headspace is one of the most important techniques for
gas chromatography sample preparation. A simple and fast method based on headspace capillary
gas chromatography is proposed for acetaldehyde and propionaldehyde in water. The results
show that the optimum headspace equilibrium temperature is 30°C and the equilibrium time is 20
min. The method is simple to operate with good linearity in the considered concentration ranges
(R2 > 0.99). Average recoveries of acetaldehyde and propionaldehyde for spiked standards (n = 7)
are 95.63% - 106.11% and 87.33% - 110.10%. Average relative standard deviations (RSD) of ace-
taldehyde and propionaldehyde are 1.28% - 5.52% and 1.94% - 5.49%, which showed good accu-
racy and high precision for the proposed analytical method.
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CEFINRE R I TR R, RS8R ekl & R4S 7 AR 2 Z MR, 7EARA
Ry b, CREFITREEARE E B R ORAE AR E T BRI IR AL . RIS TR T 21 R E FED
i, ERESRI A = AE R A, S 2R 1) R S EUR ZK HE TR i — i B A2 X R it p— e R
M5 3 o BT 2 B T 500 B SR AR I B A e, KA A2 A SO R S S s s, HL
BABUE R E2] [3] [4] [5]. MhAh, KA HIRESTS Jebr 70 N = A= fa 5 4, 3 rI i /K HA i)
PIEFER, S IR RS FAE[L] [6] [7]. PRI M b TA P R v HE s i S PR SRR K, — B2
IMRERT I ER 0 8. AT B —Fh T B, AT aE. MR RS B IR I AT 58, S Be 5 YL 1 T
i fnyR B AR L N B

XSS, K OB NIRIER 2, BN AR @80 Gtk [ L FE 7 S i, T
I P () o T 4RO /L, AR R B [3]5F HRIE T AR E B, R TS S 0 SR B iR 5 V5 7K A R
We . SRS o = 80BAH t vk 1 2 TR AT AT AR S B O & AR i, 120k BV RBURE (B A S
R4 H AR SCRRARIE 1S AH SR B G T 25 -GC v[3] [4] [5] [6] [7IAIMERH4E-GC v4[2]. ThZs &< AH
T R — P 7 (B EREE ORE i AT A B 7 v, R [ P A2 00 5 A i R R M LA IR B A 8T
Z—[8]-[13]o MR A2 N B AR i I8 I A B e AR AT WA A AR 1 — R T AL R D732 SR T
AR R AT RO AC R, ST HINEVIER, %k 7T ICKEB RIS, AMUEES T AL
VS KRR S A A3 ) IR RE USRS G, RN G T K VAR LR A SN R L il
FE AR 2% 1095 G4 [14] [15]. BT IR SRR TR, HAMERERE S, WS e BURE S R AT AL 2
HERE. A DA, (HERTE ERFRI AT AL F L S .

AR SR F T2 B A M iyl e K R 1) S BE IR S, ANbRiko B, BRI 7K Hp 2T R A B T
PUk ., HER . BRI
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2. M5 %
2.1, SEIGFARFNIR

K3 GC-7900 RS AH A (i S K JE B F4L FID KEIAY) s FFAP S 4 SE B 404 (%4 30 m x 0.32
mm x 0.25 um; [E4¢ SHZ-82 1HIE IR 1. 100 pl FEFEEr . S8 i FH AR N I 7= o M ai st i 4t
2.2. ¥REBRRECH

Iy IUERFRE—E I OB . R, BT 2 1L MBS, HEETKBRE. 8. 22,
BIFS 1 o/l 7o 45 1 B AN I TS SRR it 490 20 RS B 138 Z RS AT S SR bR P 463 10 mL, BT 1 /> 100 mL
waE, HEBE KRR, ©EEZE, TR, W53 100 mo/L £ 4 1) LM R B IR A bR,
P EB 7AGE— BB 10, 20, 30, 40 F1 50 mg/L f 2% A1 P i T A b YA FH 77K o

2.3. M=IERZE

FH 15 ml £ BT 40 ml TR, NN 4.0 g SALEH, . EHIET, EBONFEMEE, HiR
Ik — 7€ 18] 2P AH L BIBh 8-, ] 100 pL SEREET DGR L7 Uik, BEAT T HERE (3 20 #

3. BR5WiE
3.1. SCIRSFRHHIIERE

3.11. BiEEHAERE

EHE FFAP 3 JE B0 (%4 30 m x 0.32 mm x 0.25 pm, TR AR Y 100 ul, £ A [H
FEIEL . HERE R A AT R S5 S B A T, TR BT, @ REZ GRS ITE R, &
P AP I AT DAIA B R 472 B ORI IE B A& AERTIE 0.082 MPa (N2), fH A Zifksl, #:if 60°C,
FERE LR 150°C, 2SR 250°C, &< 40 mL/min, 255 400 mL/min.

3.1.2. fRHEEAIERFE

76 kR 508 B ARV E A T, [ IR A A 1A] 20 min, SO IR IR E 437128 25°C . 30°C. 35°C .
40°C. 45°C, ff LFEFIAREAE IR AH TR /0L BB TAT, B8N ARG IR FEXS L PR i g
VTR R, S5 R ILIA 1.

W E 07 M Z8VR R S RG IR EE A OC, DRI s SR BE R 8, X T B A B ZE 2R [15]. — AR
M, ARG IR R, T E 7 Ay 2R R, A A AR R R, AOME i A b R R
AR R, WUOB R R G R T TS SRR S 0o BRI L nT N, BEE IR iR B T,
PR o iime SAE A B 7 ASFAREE I OR, EIIEA IR R H4h, g Bk, HIRG R
Eid T 40CH), FahTirsflEdfEd GreAdiwz, maiRER S LR ER. 565 REKt
PR EMEZR, ARICIEPEE B M- PERGEE N 30C.

3.1.3. #RHRTEIAIEHE

AR P T T 3 2B 0 5 401 AR Bk R B SOME A HGE S B e o [ e PR S 30°C, Bles
PR Vit 1], 5 82t 2 e DS i B TR A S, 45 SR LR 2 B

PP 2 AT, T AR RIS (1 0 T 7 {1 <P~ 48 s ] F) 18 ot S ISR 8 n (i 3, TR (AR A 3
WOMWE, HREE 20 ming AEELE 25 min J&, P I m N g ARG IE AR I T TR, 226508
03 i 17 B0 43 MR T, A6 328 96 B A0 T R TR0 A 20 miin.
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Figure 1. Effect of shaking temperature on the peak area of ace-
taldehyde propionaldehyde chromatographic response.
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Figure 2. Effect of shaking time on the peak area of glyoxal
2. #RSHATE)RT 2 BER RIS E AR A F20

8 LRTIR, fEARSZIGHERAEVEEIAN, & BT SAHARE S &N TR 47 E 20 min, 7
IR T 30°C; MikAEiE 60°C, FEREIIIREE 150°C, FID Rill#$iEEE 250°C, KAk 0.082 MPa (N2), &/~
40 mL/min, = 400 mL/min.

3.2. FRAEHEEZRAVERHI B 5 AR ERE SRR

3.2.1. ¥rErhsk

R 1.2 FHI QR RIRAPRE RS, E LR GRS ERA T, BT R T, DA
P IR iR T AR (y, UV * SYNAALR, TR BE ISR B (X, mo/L) AR AR, 2filbriE gk, AT
PR, BRI ZRERIL I RE N y = 59.36x — 118, MIetE # % R? = 0.9978, HWEEHILM TTE Ny =
25.69x — 265.1, MM A% R*=0.996.

322 FEWEE

P 1) A ) i 2 YA P2 (1) R TRV £ /K VA, AL 7 AN PATRE, DU Rk 2 RSD R 7 1K
R SRR 1o WE 1 WA H, CBERHDFRHER Z/E 1.28%~5.52%, T4 B FAAE DG B 4 i 22 72
1.94%~5.49%.
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Table 1. Sample analysis precision experiments
1 HEmoTEEEXR

wr o 2 : Mﬁiﬁl(mgm . i gy s IR

L 18.14 19.85 1855 21.02 19.02 18.46 18.23 19.04 1.05 5.52
30.05 2965  29.20 30.15 29.60 30.24 30.12 29.86 0.38 1.28
41.96 4041 4131 38.24 41.73 42.07 40.33 40.86 1.35 3.31
49.70 5091 5131  47.96 48.01 47.64 52.16 49.67 1.84 3.70

[5]:43 20.63 21.22 18.42 20.91 20.79 21.57 20.56 20.59 1.02 4,94
28.30 2799 2721 28.07 28.97 28.54 28.38 28.21 0.55 1.94
40.18 4294 3776 3842 41.38 41.77 41.03 40.05 1.85 457
53.14 5396 4757  47.69 50.80 51.89 4757 50.37 2.77 5.49

3.2.3. FEEHRE

1 LR BEAS IR B 43798 0+ 10.45. 15.05 A1 0. 10.56. 15.57 mg/ L (3R & brfE+H, 435
NANIF T A S5 1) R TR VR S (L2 2), TR EELINAREE i 7 A 7 ASPATRE, A3 EF e (E, Fit
SRR S BRI RR R, D SAINAR RIS R BRI AR L, 5 R 2. NFE 2 WIHN, %
IR B B~F 5 bR (B 2293 591 9 95.63%~106.11%F11 87.33%~110.10%, % /7 v A] F T 7K v 2.l AT TR I F)
WEEME .

Table 2. Spike recovery experiments

5% 2. MFREYRLIE

W AR B (mg/L) A INE/(mg/L) P8 5 (A (mg/L) TR %
71 0 15.05 14.39 95.63
2352 25.08 106.61
31.65 32.20 101.75
10.45 10.45 2152 105.96
15.05 26.42 106.11
2352 34.06 100.38
15.05 15.05 30.05 99.67
2352 39.25 102.87
31.65 49.12 107.66
P 0 15.57 13.60 87.33
24.35 26.81 110.10
32.18 33.41 103.82
10.56 10.56 21.39 102.57
15.57 27.42 108.28
24.35 35.53 102.56
15.57 15.57 31.92 105.01
24.35 40.47 102.27
32.18 50.38 108.16

DOI: 10.12677/aep.2020.102018 170 N RI R Y


https://doi.org/10.12677/aep.2020.102018

B 55

4. #hig

FESLIFARAL T T B AU G I [R5 7K o LR I 1R 0 AT 5 1207 R A DU T

LNER AR R e MRS R, A RIFRIN AT ZNEAOE & K LA P 1 1)
WRRE, T HIEE AT AU SRR IR 3 AT E o

S E ik

[11 Z=H&R7, T, B, 5. SAURAE SR E KPR HEE, /. NEED]. P EAILTAE, 2003, 19(12):
1511-1513.

[21 BEER, BB, #k % WHHE - SHOEERF KPR 8. NEEAFRRL]. FERSEEM, 2011,
27(6): 20-22.

[8] k&, KU, EMF. T SAH ke 5 /KR RE[I]. Tolk/K 402, 2000, 20(10): 27, 30.

[41 KRz, skifn, k&), & TS BAE S GRERN e KR RS, BN IERE[T]. TY)13REE, 2014, 33(4): 70-74.

[5] #oez. Tz - SRR K A8, IGE. KR mES Ik, 2017, 26(4): 54-56.

[6] FMERE, BT, #HAEZF, 25 Kb Ol WG, EEREITZSAH OIS ER e 0] EALBAE, 2000,

(7]
(8]
(9]
[10]

[11]

[12]

[13]

[14]

[15]

25(11): 1293-1294.
AEM, BEZ%E, B8, & MESHOEERNNEKT L. WERAFEMELD]L FEERH, 2011, 24034 1):
74-75, 80.

FRM, &k, KIEAT, 55 TS - SMHEEE L] a0l AR 514, 2003, 9(3): 129-135.

FrkAg, TS AHEE AT IR S HR[I). B PRSI, 2006, 22(2): 7-13.

Ross, C.F. (2012) 2.02 Headspace Analysis. In: Comprehensive Sampling and Sample Preparation, Elsevier, Amster-
dam, Vol. 2, 27-50. https://doi.org/10.1016/B978-0-12-381373-2.00036-3

Bicchi, C., Cordero, C., Liberto, E., et al. (2012) 4.01-Headspace Sampling in Flavor and Fragrance Field. In: Com-
prehensive Sampling and Sample Preparation, Elsevier, Amsterdam, Vol. 4, 1-25.
https://doi.org/10.1016/B978-0-12-381373-2.00125-3

Snow, N.H. and Bullock, G.P. (2010) Novel Techniques for Enhancing Sensitivity in Static Headspace Extraction-Gas
Chromatography. Journal of Chromatography A, 1217, 2726-2735. https://doi.org/10.1016/j.chroma.2010.01.005

RS, B IiEl, BRI, % HEEFEBME SO KT 2B N EEE]. LE iR, 2008,
17(4): 61-62.
XNEE, Middh, XIERE. RH P&T-GC Ml HS-GC f il W24k i B R AP, FEIEL, 2009,
28(8): 16-20.

Mirhosseini, H., Salmah, Y., Nazimah, S.A.H., et al. (2007) Solid-Phase Microextraction for Headspace Analysis of
Key Volatile Compounds in Orange Beverage Emulsion. Food Chemistry, 105, 1659-1670.
https://doi.org/10.1016/j.foodchem.2007.04.039

DOI: 10.12677/aep.2020.102018 171 N RI R Y


https://doi.org/10.12677/aep.2020.102018
https://doi.org/10.1016/B978-0-12-381373-2.00036-3
https://doi.org/10.1016/B978-0-12-381373-2.00125-3
https://doi.org/10.1016/j.chroma.2010.01.005
https://doi.org/10.1016/j.foodchem.2007.04.039

	Determination of Acetaldehyde and Propionaldehyde in Water by Headspace Gas Chromatography
	Abstract
	Keywords
	顶空气相色谱法测定水中的乙醛和丙醛
	摘  要
	关键词
	1. 前言
	2. 材料与方法
	2.1. 实验材料和试剂
	2.2. 标准溶液的配制
	2.3. 顶空操作方法

	3. 结果与讨论
	3.1. 实验条件的选择
	3.1.1. 色谱条件的选择
	3.1.2. 振荡温度的选择
	3.1.3. 振荡时间的选择

	3.2. 标准曲线的绘制及方法的准确度和精密度
	3.2.1. 标准曲线
	3.2.2. 方法精密度
	3.2.3. 方法准确度


	4. 结论
	参考文献

