FOOD& MACHINERY

DOI:10.13652/.issn.1003-5788.2020.03.013

FI6HBFEIW BE 2218 | 2020F 3 A | _RAHSM

REREFESHEEEHFEKLEENERHKR
20 MEELERY

Determination of semi-volatile organic compounds in drinking water by gas

chromatography-triple quad MS with large-volume injection

R 41 %

CHEN Hong-bo

XIA Hui-li
CEr M £ 8 R o T £

o7 e &
FANG Ru-yi
318000)

(Taizhou Food Inspection and Testing Center ., Taizhou, Zhejiang 318000, China)

ME AL TRBAN 20 HFFEREA N6 = TR
AR RBEHED T &, KEHZET AR
TAB R R FER, R R EMNZEREXEFIBRAERBGL
H.MRM SR g & FHMN AtETE, ZREANA: A
0.2~10.0 pg/L RERELE A, BAE Y egra BAL K
BERFHEMEE R >0.994), F F#Hh R AH 0.003~
0.110 pg/L.esr @l & 48 61.7% ~108.6 % . 48 3% 47 /& 1R
Zm=6)0%1.5%~8.7%, %% ki il HE, LMK
BB, R T AR K 29 A X B A A YRR
o,

KR : = F W B AR IR AL R OR I R AR R
LRSSy QR

Abstract: A method for the determination of 29 semi-volatile or-
ganic compounds in drinking water by large volume injection-gas
chromatography-mass  spectrometry was established. The
samples were extracted by liquid-liquid extraction with methyl
tert-butylether solvent, and the samples were injected in large
volume by solvent emptying mode programmed heating up.
Multi-Reaction ion Monitoring ( MRM) and internal standard
method were used to quantify the samples. Results: The calibra-
tion curves were linear in the concentration of 0.2~10.0 pg/L,
and the correlation coefficient was greater than 0.994. The detec-
tion limits of the method was in the range of 0.003~0.110 p.g/L,
the recovery rates was in the range of 61.7% ~108.6% , and the
relative standard deviation was in the range of 1.5% ~8.7%. The

method is simple, sensitive and accurate, which is suitable for
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the detection of 29 semi-volatile organic compounds in drinking
water.
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50 CA3HE 1.5 min, 2R 5 LA 50 °C/min JFIR % 150 C, #
PL 25 °C/min FF & F 310 C {# ¥ 5 min, 25 47 B [H]
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Table 1 MRM Conditions for 29 semivolatile organic matter and internal standard

1k A W) 4 B PRE R /min - E BB EYEBE XS RERERER/ eV NFRIRE
1,3,5-= 4% 4.20 179.9~145.0  179.9~109.0 30 181
1,2, 4-=4% 4,47 179.9~145.0  179.9~109.0 30 1S1
1.2,3-= 4% 1.66 179.9~144.9  179.9~109.0 30 IS1
TR 4.79 184.9~93.0  109.0~79.0 5 IS1
2,4,6-= KW 5.30 131.9~97.0 196.0~97.0 30 1S1
NEAK 6.97 283.8~213.9  283.8~248.8 30 11
P AYAYA 7.06 217.0~181.0  219.0~183.0 5 IS1
75 7.22 214.9~58.1  214.9~200.2 10 182
T 7.28 265.9~167.0  265.9~165.0 25 182
ki 7.38 164.2~103.1  164.2~149.1 10 182
PAVAYA 7.41 217.0~181.0  181.0~145.0 15 1S2
IR 7.44 92.9~63.0 86.9~46.0 15 182
BASAA 7.62 181.0~145.0  217.0~181.0 15 182
+45 7.74 271.7~236.9  273.7~238.9 15 182
SN 7.88 217.0~181.0  181.0~145.0 15 1S2
i 7.90 263.8~229.0  263.8~168.0 25 182
35 X s 7.97 125.0~47.0  262.9~109.0 10 182
o R 8.06 172.9~99.0  126.9~99.0 5 182
38 8.10 198.9~171.0  196.9~169.0 15 182
175 8.22 290.9~109.0  138.9~109.0 5 182
K ER 8.68 198.0~119.0  198.0~92.0 10 182
0,P’-DDE 8.67 246.0~176.2  248.0~176.2 30 182
P,P’-DDE 8.91 246.0~176.2  315.8~246.0 30 182
0.P’-DDD 9.08 235.0~165.0  237.0~165.0 20 182
P,P’-DDD 9.32 235.0~165.0  237.0~165.0 20 182
O,P’-DDT 9.39 235.0~165.0  237.0~165.0 20 182
P.P’-DDT 9.62 235.0~165.0  237.0~165.0 20 182
B 12.95 252.1~250.1  125.0~124.1 35 1S3
T 13.12 252.9~93.0  181.0~152.1 25 1S3
JE-d10 6.03 164.1~162.1  162.1~160.1 15 /
4E-d10 7.55 188.3~160.2  188.3~186.3 20 /
JE-d12 10.45 240.2~236.2  118.1~116.1 35 /
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Figure 1 Total ion flow diagram of 29 compounds
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Figure 2 MRM extraction ion chart of some compounds
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FHK 29 Fl SVOCs (158 W5 2 45T .
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TEZS K AR FOIm AR [ ¥R B 119 SVOCs 1R A A5 i i
TR TS B J3E Tk BE A4 B v K VE B AR U 43 ) R AT RE
Fip 4 3 BCH ZE WA ML AH A N A JE HE A 4 A o il
. KALE W2V B M A OC R B A R T
* 2,

Hi 2 RV FEAR R P U B L A5 AL A O ik 2

PR B, r (HITE 0.994 0 DL 1L 90 B I i 48 1 G
Z. BRI @I, & SVOCs M M FR B m A% T R &
(R AR AU N
2.5 REESERKER

TEZKFE I AKR WE VS W 43 S #EAT AR s 3 RR
[ei) e B 1) I b i, SR BE BEAT 6 AT I E L IR P
7 (] WSS 0 A X AR v AR 22 . AT 3 R0 36 3R OR O 1 I T
B 2, LUKE X A HE A 22 3R R B RS % B2 . 29 #h SVOCs
B - 1 [0 i 2R Y5 L A 61.66 %6 ~ 108,62 %, AH X A v i 22
JEHE M 1.53% ~8.71% i /& GB/T 27404—2008 J7 1%
R . 5 4 43 Il K AR R o I 25 WLER 3
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Table 2 Linear range, linear correlation coefficient and detection limit of 29 SVOCs
b4 W) % Bk LM/ (pg e L7 SRR G/ (pg s LY GB 5749—2006 Bt/ (pg « L1
1.3,5-=& K 0.20~10.00 0.995 8 0.110
1,2,4- =52 0.20~10.00 0.999 0 0.090 AR B 20,00
1,2,3-=4 %K 0.20~10.00 0.998 9 0.090
TR 0.20~10.00 0.999 9 0.030 1.00
2,4,6-=E K 0.20~10.00 0.997 6 0.020 200.00
NETE 0.20~10.00 0.997 3 0.030 1.00
L SAVAVAY 0.20~10.00 0.998 3 0.020
YINININ 0.20~10.00 0.999 6 0.010 \
7N7N7N BV 5.00

R AVAVAY 0.20~10.00 0.998 7 0.004
AVAVAY 0.20~10.00 0.998 4 0.010
75 A u 0.20~10.00 0.998 2 0.010 2.00
F N 0.20~10.00 0.999 2 0.020 9.00
1z i ) 0.20~10.00 0.998 7 0.010 7.00
IR 0.20~10.00 0.998 2 0.020 80.00
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23 2
1k 4 W) 4 Bk LA/ (pg - L7 AMEMXREG) BB/ (pg L7 GB 57492006 R/ (pg « L7Y)
& 0.20~10.00 0.999 4 0.020 0.40
O 0.20~10.00 0.998 5 0.010 10.00
P e X 5 4 0.20~10.00 0.999 4 0.005 20.00
LR TR 0.20~10.00 0.999 6 0.020 250.00
B SE I 0.20~10.00 0.998 8 0.010 30.00
Xof 1 0.20~10.00 0.994 7 0.040 3.00
PE RN 1.00~50.00 0.998 6 0.090 300.00
0.P’-DDE 0.20~10.00 0.997 4 0.003 1.00
P,P’-DDE 0.20~10.00 0.997 7 0.010 1.00
0,P’-DDD 0.20~10.00 0.997 7 0.010 1.00
P,P’-DDD 0.20~10.00 0.999 0 0.020 1.00
0,P’-DDT 0.20~10.00 0.995 6 0.020 1.00
P,P’-DDT 0.20~10.00 0.999 3 0.030 1.00
I () 0.01~10.00 0.999 1 0.010 0.01
TR &3 g 0.20~10.00 0.998 7 0.020 20.00
*3 BUSYHNBEESERKR
Table 3 Precision and recovery of each compound
- T e g / K/ meR/ - Tz e g / K/ mR/
(pg+ LD % % (pg+ LD % %
0.2 6.59 104.61 0.2 4,53 71.76
1.3,5-= 5% 0.5 6.43 103.42 R 0.5 4,04 76.44
1.0 6.19 102.75 1.0 3.98 77.56
0.2 5.86 84.73 0.2 4.19 94.61
1,2,4- =5 % 0.5 5.72 90.25 P e X 5 4 0.5 3.87 92.57
1.0 5.59 92.80 1.0 3.76 94.84
0.2 5.80 74.42 0.2 6.34 86.32
1,2,3- =48 % 0.5 6.01 81.11 IR 0.5 5.05 82.18
1.0 6.32 82.09 1.0 4.68 83.30
0.2 5.12 84.29 0.2 4.70 85.01
Fei e 0.5 4.73 80.26 AR 0.5 4.22 85.27
1.0 4.56 78.12 1.0 3.85 84.22
0.2 5.06 105.01 o 0.2 1.53 61.66
2,4,6- =& KB 0.5 4.57 88.73 AR 1.0 2.61 64.88
1.0 3.25 89.68 0.2 6.84 78.24
0.2 4,05 73.72 PERN 0.5 6.47 80.42
REATE 0.5 3.84 74.21 1.0 8.15 85.46
1.0 3.63 73.05 0.2 3.58 86.00
0.2 4.46 76.08 0.P’-DDE 0.5 3.27 82.73
P AYAYAY 0.5 4.08 72.10 1.0 3.75 83.72
1.0 3.56 73.65 0.2 3.09 86.39
0.2 4,22 93.08 P,P’-DDE 0.5 4,03 80.45
B P 0.5 5.27 85.42 1.0 3.91 83.82
1.0 3.64 81.44 0.2 7.59 83.58
0.2 5.18 74.69 P,P’-DDD 0.5 7.14 80.02
EE 1) 0.5 5.12 70.03 1.0 7.07 76.02
1.0 4.35 68.20 0.2 2.76 92.33
0.2 5.54 87.91 0,P’-DDD 0.5 4.08 88.48
I i
1.0 4.04 81.32 1.0 4,50 89.88

73



74

REL 5K SAFETY & INSPECTION

B 221 8 | 2020 £ 3 B | RASHK

4% 3
T ik g/ WEmE, Wi/ Tk e g / W/ EER/
b4 % B - - R TS - -
(pg+ LD % % (pg+ LD % %
0.2 1.61 99.19 0.2 5.11 93.57
VAVAVAVAY 0.5 4.22 93.56 0,P’-DDT 0.5 4.56 90.08
1.0 3.78 95.08 1.0 4.37 91.32
0.2 5.30 104.36 0.2 7.70 62.65
RO 0.5 6.25 105.01 P.P’-DDT 0.5 7.32 65.37
1.0 7.15 108.62 1.0 8.71 66.85
0.2 4.77 89.71 0.2 6.30 82.55
ﬁ-*\ﬁ*\ 0.5 3.85 85.32 FI () 0.5 5.13 83.06
1.0 3.62 86.19 1.0 4.39 83.54
0.2 7.44 64.36 0.2 2.34 74.18
L& 0.5 6.06 67.28 TR 5 g 0.5 3.42 75.28
1.0 5.64 63.63 1.0 3.70 78.46
0.2 1.32 82.97
R AVAVAY 0.5 4.16 80.03
1.0 3.41 79.56
3 Q*i/b\ SVOCLJ]. SR = 5B, 2010, 22(2): 51-54,
-1
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PR E A LRI . I () AR PR 5 GB 57492006
CH TR AR R K 2B o ) v BRE 4 A A ) o 353 1R 22
B T 2 P SORE W IRORE i 2 100 mL, SEHR I (o) T
B 0 A O

S % 3k
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&3 BE&RKFEFX
Table 3 Factor and levels table
. A SR B A C 9 D kg5 R/
AoF 71 /MPa /) BUPE /em (em s D)
1 8 50 10 5
2 10 60 11 7
3 12 70 12 9

R4 EXREARSER

Table 4 Scheme and results of orthogonal experiments

5 A B C S ‘@‘F
% iy
1 1 1 1 1 63.5  0.86
2 1 2 2 2 58.0  0.96
3 1 3 3 3 45.7  0.98
4 2 1 2 3 55.0  0.92
5 2 2 3 1 772 0.94
6 2 3 1 2 721 0.88
7 3 1 3 2 65.0  0.74
8 3 2 1 3 78.8  0.59
9 3 3 2 1 89.3  0.79
""""""" By 557 6l.2 715 767
X8k, 681 71.3  67.4  65.0
= ks T7.7  69.0  62.6  59.9
R 22,0 10.1 8.9 16.8
""""""" &y 0933 o0.810 0.777 0.863
BE R, 0.913  0.830 0.890 0.860
A 3P 0.707 0.883 0.887 0.830
R’ 0.226  0.053 0.113  0.033

BP0 8 MPa, S 5 AT /1 70°, S5 M BE 11 cm ), i
BT 5 em/s,

Z it M L WIAE . R A AsB,Ci Dy 84L& AT
Felnt, RS LIk B 96.5 %%, A A F 6 3L AR TC 6 A 5k
BE L AEL A P B R A O T R PR AN A5 40 A 0595
MR AVB Co Dy S G 1N £ 8 7 R R A
Gy R LK) 0.96, fa (R BEA W A W L mE L (B R B R U
54.9% RO R I AR HAR

K IR 2% B 1 T 2 R R A R IE R 2 B % 1Y i 42
T R /N AR R AR L TR A B BOK SR 2%
38 S EiRE IR . SR RN TR NER ]
WG bR AT 45 A % 18l T 0 45 S 4L A i 4n % %
ORI L & B, 4 03 R J1 10 MPa, B 55 A B £
60°, VR B PR 11 cm, 45 W 5 cm/s B, X8
89.1% - BB ¥4 0.88, BE AT LAAS B 40 g 10 26 9 %, a1 Ak
P45 3 2 SRR R A /0 o TR O 33 4 0 4 3 A SR K B IR
EHNRETZHABRNEE.

3 B

TR v 25 Bk A0 g I AR T A RO AR D

10 MPa, §F i A §F 1 60°, ST ¥ BE 11 om, JF 45 3

B 221 8 | 2020 £ 3 B | RASHK

5 cm/si R Y 25 85 % 89.100, BCETEAR O 0.88, %
BRI BT ST A K B I 25 5 HEOR SR AT 2 B TR
WS I P S S Oy 5 S 8 T 0k s ] 2 R ORI 2 8 4
AR LA B K S I 25 5 T T A BT EAT AL
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