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Determination of cyclic aldehyde compounds in drinking water by solid phase
micro extraction-gas chromatography-triple quadrupole mass spectrometry

WU Yin-Ai', XIAO Yu-Ze
(Guangdong Provincial Academy of Environmental Science, Guangzhou 510045, China)

ABSTRACT: Objective To establish a method for the detection of cyclic aldehyde compounds in drinking water
sources, in order to practice high quality development and improve the technical support of public service quality.
Methods Quantitative detection method of cyclic aldehyde compounds in drinking water by using SPME-GC-MS/MS
were established. Results The results show that the optimal conditions for SPME aimed at cyclic aldehyde compounds
in drinking water are an incubation temperature of 50°C, a rotational speed of 500 r/min, an incubation duration of 15 min,
followed by a sample extraction time of 20 min. The detection limits of this quantitative detection method were 2.87~4.67 ng/
L, the relative standard deviation were 6%~16%, the recoveries were 70.7%~115%. A specific water sample was collected to
ascertain that the key odor-causing compound was 2-EDD, exhibiting concentrations 32 ng/L. Conclusion This method can
accurately and swiftly identify key odor-causing compounds in drinking water.
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1.1

ARSI 8 FH %) AR AR BSCR T A 3R S B = B A BR A
A AR A SRS RTALFESE &5, GC-MS/MS #5 Ry ZHEE R
AR FAE =1 8890B/7000D
1.2

2-EMD, TMD, 2-EDD, 2-IMD, 2-BMD, 2-IDD #i #
YA T i s B AR R AR IR 55 A BR A /], Sl b sl (fEgat,
25 450°C U 2 h J5 B T TR D, R (g, e (4
TEal), mEiAA. AR (>99.999%).
1.3 SPME

B 10.0 mL KFEE FTEAA 3.0 g EAAN1 20 mL B2 01 TR
2, RIS, MG, E TR R
AR, SPME #BGk b =K 5772 DVB/CAR/PDMS, ik
PHREE R 50°C, 530 500 r/min, WEAKIIE Y 15 min, 5 0E
A5 AEEUF ] 20 min,
1.4 GC-MS/MS

Ay AR5 DB-WAXUIms (30 m>0.25 mm,
0.25 pm), A AAS; HREAN 1 mL/min; A5 ALk
FE, EREE R 250°C, BT TR N A 40°C PAFF 3 min,
P 10°C/min 3 #£ 7+ & 250°C 1445 10 min; MSD 1% i 28 e 5
k1 230°C,

FRE . BT UR BLUE (70 eV), B 1R IR A N 250°C,
DU 28 T35 BE A 150°C, R & 7 ikl 43 38 O 5o 2 B W
M (MRM),

2

21 SPME
SPME J&t 56 Tl -l 5B, 3 o A% JSk T4 2 WA S R 7 4

KPR EFRES Y, SPME XF B ARb G4 I 4 BRI 52 Z2 7 A
RO O R LA I T 1k B R AR R vERA R, Rk, AR T
SPME X HARL AW B ZE IR, AR SCHEE 0 X T AR el (] |
TR . WRALdR G R . ZRIAS ], DL RORE SR AT A TR X
H b b A P denil Rz (1) 5200
2.1.1 AR E

AL IR B & SPME W EZE N R 2 —, W LIREE T & T
FEA% AR b B ek h g ii s, ek HARfb &9 oK rh 4k
Wiz 2, MmiInEs 2 Bhrfb Gk Tt e, 3k =Ry,
{HI LR o, S S8 BRI, SR LAY
HEHBEL IR E AR EBT R, M2 SPME # BGk iR EXT
ARk & B ER ® Ik, W5 LT HE 30°C £ 70°C
91 R[] 06 A 3R X5 B Ak G P W T 7 P s i), S Bt SR n 4] 1
Ji7R. 2-EMD 7£ 40°C REMS 1K 2 S L I ZEIORCR , Y fb iR
T 40°C J5, AW B (E 2 #i AR, Bk 2-EMD A Hifth 5
Pk A E 30~70°C Bl 5 T =i R (i T s - AF 60°C iR EIF-
fiif, GEEFHRSACEYIRNAE, JEEIOR IR R 50°C,
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The effect of incubation temperature on extraction efficiency

Fig.1
212 LR GIME

SRS TR P (IR 5 TR X SPME A6 BRI T BB R %,
3 3 v R AT AR AR S MK R B E TS 2, FikEk
AOFATEE ], AR A I AR N AR A X A 350~600 r/min
VU 1] [E] Ak 5 03 0 E BR Ak 45 A e o 5], SIC G 45 R
5 2 iR, MEEIREEARE , IR IIEAE 500 r/min Ny FfEAEHL
PRGATR, IR % 90 R 0 ARk A i g 8 A 3 e e
BIRHINRE T 500 t/min 5, HERLA PR AEA 5 R ot
B R, LTSI PR 2 BUSI3 1 500 r/min,

14000

= 2IMD
® 2:EMD
1200 7 & 2-BMD H .
v TMD |, 1 .
100004 ¢ 2-IDD |® " 'y .
<« 2EDD|" a A 1
A A
8000 | 4 4 4 2
@ 1 2
2 A
E o600 A
& -
# s s $ : .
4000 - . b4
s 2 3 ! !
2000 ' ’
¥ v ¥ ¥ v
0 A A A A f
350 400 450 500 550 600
% 3% 491 (t/min)

Fig.2 The effect of agitator speed on extraction efficiency



S5 10 ) (MR, A BAHREEIR — SR @ — = E GO BOERIN UOHAOK I 6 FhERRATEERERYI T 145

AL 18]
AL B T4 B AR A Y0 BRSO T 5 s R]
Wi 5z 0 25 SR PR Y BB R 22—, ASWFFE HLXTAE 5~20 min
T PR P £ B 00 5% 26 RS i s ), a4 SR AN B 3 T
2-1DD W W (B AR AL B 18] 15 min A 2SF6, HAb Bhrtb &9
Bl AL R (B 38 T, e AR IN, 2835 75 1A BARAE A i [
H B RFEARCR, 5T WAL 524 15 min.

16000

2.1.3

= 2.IMD
1000 ¢ 2EMD
A 2.BMD .
v TMD .
120007 ¢ 2.pD H
<« 2.EDD i
10000 -
4 A
%% l A A A
2 os00f 4 A
= A
A
= 6000 |
3
¢ . . :
4000 [
§ { i {
ool §
¥ v v
0 1 1 1 1 1 1 1 1 1
4 6 8 10 12 14 16 18 20 2
SEAL 6] (min)
3

Fig.3 The effect of incubation time on extraction efficiency
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Fig.4 The effect of extraction time on extraction efficiency
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Fig.5 The effect of salting-out agent concentration on extraction efficiency
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it FH 2K & 6 B HARfL & W B2 0 10, 20, 50,
100, 200, 500, 1000 ng/L (45 RN AW, 4% & iR SPME
AR GC-MS/MS #4772 3, SR SR ik e 7 i
Mk, 6 Fl HARMIZrE REGIRT 0.995, Wi (AT RAIKAR
HERLIS 7k 55 3 343 KB BTl ) 2K, 6 # HARY
ot FRYG S 2.87~4.67 ng/L, 45 SCHRHRE/K Th PRIR B EEER )
TR A 5~10 ng/L, & &7k i BRAR T Binfb & #k
MR AR, S S IR R A I IR R A T oK . 6 B B AR b
HEMZRAG IR . ARG AR KL, K RN 1 Fim .
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Table 1 Linear range, regression equation, correlation coefficient,

method detection limit of odor compounds

HIYHRIPE AT (ng/L) [EWIEES:N 7 KR (ng/L)
2-EMD 0~1000 y=41.05x—8.16  0.997 2.87
TMD 0~1000 y=13.56x+31.75  0.996 3.77
2-EDD 0~1000 y=52.24x+147.3  0.998 4.14
2-IMD 0~1000 y=241.7x—68.28  0.999 4.48
2-BMD 0~1000 y=114.1x—106.2  0.999 4.52
2-1DD 0~1000 y=199.3x+821.8  0.998 4.67
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SRAEARAKG Y E AR LA P 0 AR FH K K TERE 5 T s 2 18
HERA B, 1A i KA 43 il 4 10, 50, 500 ng/L AR 1fE
WA T 3 AR AR B R R INAR IR, AR
GBI BIRE A EATINGE 6 WK, 57 Wk Foks 2 3 FER R, )
GG RANER 2 w6 B B AR 40 0 FH X BR 70 D 228 6%~16%,
CT A TEAR K PR HERLS6 7 18 55 3 & 43: JK B4 A it 4%
) I G SR v FE 7K SEAE 100 ng/L s R i 22 5 K AR M8
50%. 6 Ff HARY Y MAR ISR 70.7%~115%, fFG K
F L INER FISCRALE 70%~130% [HZEKR
2.3

T T REAZ AR IR 1 7K 5 ] (A AR P K TR it 1 A 2% 1) 7
X, AER KR BRI B 2 A REE AL, A Rl
1 (W1 LI FRKT oK (W2), SREE 2 KRR . B
T WA W2 BTN, ZE R A Al R 28 A B 52 7K A 7KW 3),
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Table 2 Test results of repeatability and recovery of odor
compounds
BT ———— o
atits el VNI ) MR
10 9.18 77.2~107 10
2-EMD 50 50.4 82.1~114 13
200 182 80.0~99.2 8
10 8.93 70.7~99.7 14
TMD 50 46.6 84.5~109 10
200 180 81.8~97.3 6
10 9.61 73.9~114 14
2-EDD 50 48.9 91.4~120 15
200 194 89.1~103 6
10 9.20 74.1~112 16
2-IMD 50 46.4 85.5~103 9
200 185 85.4~103 14
10 9.88 72.7~115 15
2-BMD 50 45.5 85.0~107 16
200 187 83.3~98.7 7
10 10.6 77.8~114 11
2-IDD 50 43.2 74.5~106 14
200 186 77.9~103 12

FEMALTY SPME £/, SR B2 KRR 119 PR 4R 4 1 ) I itk
AT AT, RS S 7 ZKARE TPk H 4 S5O PR 45 4 o 2
2-EDD, o, W2 /KkErh 2-EDD Kl 32 ng/L, W3 7K
Kerf 2-EDD £ e ) Jy 2.43 % 10° ng/L, W4 KA 2-EDD #6;
HIHE Ry 4.19%10° ng/L, W5 JKEEFR 2-EDD K HiHE hy 617 ng/L,
MRREE R ANZE 3 iR . MIHREE AT A, WAL % K s
W ) 2-EDD A RE# V5 K AL B A5 %044k, 2-EDD Fifii5 K Ak
BT HKHE R K IR T, A0 B R FH K KU

3 6 ng/L

Table 3 Concentration of odor compounds in different water
samples (ng/L)

AT TRFR Wi w2 W3 W4 W5
2-EMD n.a. n.a. n.a. n.a. n.a.
TMD n.a. n.a. n.a. n.a. n.a.
2-EDD na. 320  243x10%  4.19x10%* 617
2-IMD n.a. n.a. n.a. n.a. n.a.
2-BMD n.a. n.a. n.a. n.a. n.a.
2-1DD n.a. n.a. n.a. n.a. n.a.

n.a. FORMNRERACT I i R

TE: 1 2. 7 FIRERE AR IS T
BEATSE A

(93]

N T AT KIRAE B 2 S5 R ) T 75 4 P 114 PR 3754
HERBIBE ST, APFFCENL TR KK I PP 2 T S s 4y Joit

FE SR IN i AR B IR AR A Ay i Ak B 35 LA 52 T i
N THAE R TR, ARG - = PGS R
IEAR AL S8 7 R BRI, P HRRE S B
WE o 1207 BN T K IR KRR S ARG, o e i o R
SR SRR 45 B ) Tl 2-EDD,  H WA 7k T 7K 7K ' 2-EDD
HOSRTR , N FHZS SR TS/ IEIIZ Oy IR R . T S 538
ARG HE ST K R KK IR ERAR 4 B 2 T 1 5 1 ik R
B EEWHSE S, AT ARS A e R PR 40 1 28 SR ) TS |
HE AR K SRR R R R R S8, A BB RSk K
IKPEAGI 5 g K i EE BEAEH .
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